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Teaching Scheme Examination scheme:  
Theory:  0 hr/week Continuous Internal Assessment:40 
Tutorial: 0 hr/week External Assessment: 60 
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 Laboratory Experiments: 

1. Determination of the characteristics of a separately excited DC generator. 
2. Determination  of the characteristics of a DC motor 
3. Study of methods of speed control of DC motor 
4. Determination of the characteristics of a compound DC generator (short shunt) 
5. Determination of speed of DC series motor as a function of load torque. 
6. Polarity test on a single phase transformer 
7. Determination of equivalent circuit of a single phase transformer and efficiency. 
8. Study of different connections of three phase transformer. 
9. Study of Parallel operation of a single phase transformers.  

10. Determination of temperature rise and efficiency of the transformer.(Back to back test) 
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 3. construct  circuits  with appropriate instruments and safety precautions 4. validate  different  characteristics of DC machine , methods of speed control of DC motor and parallel operation of the transformer 5. work effectively in a team   
Special Remarks: The above-mentioned outcomes are not limited.  Institute may redefine outcomes 
based their program educational objective. 
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ABSTRACT 
 
Digital images are being exchanged over various types of networks. With the huge growth of 

computer networks and the latest advances in digital technologies, a huge amount of digital data 

is being exchanged over various types of networks. It is often true that a large part of this 

information is confidential, private or both, which increase the demand for stronger encryption 

techniques. Steganography is a preferred technique for protecting the transmitted data. It is used 

to hide information to perform encryption. Steganography techniques are getting significantly 

more sophisticated and have been widely used. These techniques are the perfect supplement for 

encryption that allows a user to hide large amounts of information within an image. It seeks to 

provide a covert communication channel between two parties.  

The objective of this project is to provide a secret and secured communication between people. 

Many different carrier file formats can be used, but digital images are the most popular because 

of their frequency on the Internet. This project simply hides a text message in an image file. For 

hiding secret information in images, there exist a large variety of steganographic techniques some 

are more complex than others and all of them have respective strong and weak points. Different 

applications have different requirements of the steganography technique used. For example, some 

applications may require absolute invisibility of the secret information, while others require a 

larger secret message to be hidden. This project intends to give an overview of cryptography, 

image steganography, their uses and techniques. In this proposed system Cryptography and 

Steganography are merged together. The contents of secret message are first kept secret by 

cryptography; whereas in image steganography the encrypted messages as payload are embedded 

into the cover image using a novel 3-3-2 LSB. The image steganography takes the advantage of 

human eye limitation. It uses colour image as cover media for embedding secret message. The 

important quality of a steganographic system is to be less distortive while increasing the size of 

the secret message. In this project a method is proposed to embed a colour secret image into a 

colour cover image. A 3-3-2 LSB insertion method has been used for image steganography. 
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Chapter 1. Introduction 

Steganography is defined as the art and science of writing hidden messages in such a way that no one 

else, apart from the intended recipient knows the existence of the message. The word “steganography” 

is basically of Greek origin which means “hidden writing”. The word is classified into two parts: 

“steganos” which means “secret” and “graphic” which means “writing”. However, in hiding information, 

the meaning of steganography is hiding text or secret messages into another media file such as image, 

text, sound, or video. The word “steganography” is often considered similar to “cryptography” and 

“watermarking”. Whilst watermarking ensures message integrity and cryptography scrambles the 

message, steganography hides it. The primary objective of steganography is to avoid drawing attention 

to the transmission of hidden information. If suspicion is raised, then this objective has been planned to 

achieve the security of the secret message because if the hackers noted any change in the sent message, 

then this observer will try to know the hidden information inside the message.  

The basic terminologies used in the steganography systems are the cover message, secret message, secret 

key, and embedding algorithm. The particular medium such as text, image, audio, video within which 

the message is to be hidden is known as cover medium. To provide an extra layer of security, the original 

message is also changed into some secret message and then it is hidden inside the cover medium. Finally, 

with the help of embedding algorithm secret message is hidden inside the cover medium. 

In steganography, before the hiding process, the sender must select an appropriate message carrier, an 

effective message to be hidden. A robust steganographic algorithm must be selected that should be able 

to embed the message more effectively. The sender then may send the hidden message to the receiver by 

using any of modern communication techniques. The receiver can extract the hidden message using the 

retrieval algorithm. This project proposes an algorithm to hide data inside an image using a secure 

steganographic technique. 

This project comprehends the following objectives –  

1. Original message is converted into a secret message using a strong symmetric key cryptography 

algorithm. 

2. Secret message is hidden inside the color cover image using 3-3-2 LSB insertion technique. 

3. To produce security tool based on steganographic techniques. 
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Chapter 2. Literature Review 

In [1] Shilpa Gupta, Geeta Gujral, and Neha Aggarwal proposed an enhanced approach of LSB 

steganography where distortion will be almost negligible. Authors are suggested to use 24 bitmap 

images to hide the secret message. The secret message is to be hidden only in the blue channel. 

Firstly, all the pixels within the cover image are filtered with a pixel selection filter and then the 

pixel with less distortion is selected and the LSB of the blue channel of that pixel is replaced by 

message bits. The proposed method results in a high PSNR value compared to conventional LSB 

method. 

In [2] a new approach for LSB based image steganography using secret key is introduced by S. 

M. Masud Karim, Md. Saifur Rahman, and Md. Ismail Hossain. In this technique message bits 

are hidden in LSB of green and blue channel. One by one pixels are selected and XOR operation 

is performed between LSB of red channel and the first bit of secret message. If result is 0 then 

LSB of green channel is replaced by the message bit. Otherwise, LSB of blue channel is replaced 

by the message bit. Then again next bit of secret message and the LSB of red channel of the next 

pixel is selected and this process continues until the whole message is going to be hidden inside 

cover image. This method has also a high PSNR value. 

In [3] Mamta Juneja, and Parvinder S. Sandhu proposed a new method of hiding message into an 

image using LSB steganography. Firstly, message is converted into cipher using S-DES 

algorithm. Now, smooth edges of the cover image are detected by a custom filter composed of 

Canny filter and Hough transform. Then using a Pseudo Random Number Generator, pixels are 

selected randomly from the detected smooth edges. Finally, 1 LSB of red channel, 3 LSB of green 

channel, and 4 LSB of blue channel of the randomly selected pixel is replaced by the bits of the 

cipher message. This method has a high PSNR value because only smooth edges are slightly 

changed. 

In [4] Marwa M. Emam, Abdelmgeid A. Aly, and Fatma A. Omara introduced a new approach 

on LSB steganography with random pixel selection. In this approach pixels are selected randomly 

using a Pseudo Random Number Generator. Channels are selected in a repeated manner of blue-
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green and blue channel. In blue channel 2 LSBs, and in green channel only 1 LSB is replaced by 

the message bit.  

In [5] Hamid M. Farhan, and Zena Ahmed Alwan proposed a method of doing LSB 

steganography by using 2 Exclusive-OR operation. First XOR is performed between LSB of red 

channel and the first message bit. Then second XOR is performed between result of the first XOR 

and LSB of green channel. Finally, the LSB of the blue channel is replaced by the result of second 

XOR. This process continue until the entire message is going to be hidden. This method has a 

high PSNR as of only ± 1 change in the blue channel of every pixel. 

In [6] Lip Yee Por, Delina Beh, Tang Fong Ang., and Sim Ying Ong proposed a method of 

steganography by combining stego one, two, three, four-bit LSBs and stego color cycle algorithm. 

By using color cycle algorithm, pixels are selected sequentially and 1-, 2-, 3-, and 4-bit LSB 

steganography is applied on each and every channel. The proposed method uses LSB substitution 

very effectively so that the relative change between RGB channel of stego image is minimal and 

it uses more secured multi-layered embedding effectively. 

In [7] a new method in image steganography with improved image quality is proposed by Atallah 

M. Al-Shatnawi, where secret messages are hidden within the randomly selected pixels. At first 

red channel is selected and then two message bits are taken. Then two least significant bits of red 

channel is taken and it is checked whether they are identical with the message bits or not. If 

identical then there is no need to hide that two message bits. If not identical then we take next 

two least significant bits of red channel and again they are checked with the message bits. If the 

message bits are not identical with any of the two contiguous bits of red channel, then the message 

bits are replaced with two least significant bits of red channel. Then again next two message bits 

are selected and this same process is applied on green and blue channel. Also, the hiding locations 

are saved in a binary table. This whole process is continued until the whole message is going to 

be hidden inside the cover image. This method has high PSNR value.  

In [8] a new encrypted method of image steganography by Sabyasachi Pramanik, Dr. R. P. Singh, 

Ramkrishna Ghosh where secret messages can be hidden by using the CAPTCHA codes within 
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a cover image using image steganography. Here the CAPTCHA image is embedded into a 24-bit 

color image using the LSB of Red, Green and Blue pixels of the 24-bit color image. For each and 

every character in the captcha a flag bit is set (flag bit is either 0 or 1 depending upon 0 to 1 which 

have lesser number of occurrences in 7-bit binary ASCII). Now this flag bit is concatenated with 

the 2-bit binary representation of number of occurrences of flag bit within the ASCII. Finally, 

this 3-bit binary is converted into decimal and it is concatenated with the positions of flag bit 

(calculated from left to right started with 1). Now, this final decimal string becomes particular 

code for that character. Similarly, code is calculated for other characters in the CAPTCHA. Now 

these codes are converted into binary and they are hidden according to conventional LSB. 

In [9], This paper presents a novel 2-3-3 LSB insertion method. The image steganography takes 

the advantage of human eye limitation. It uses color image as cover media for embedding secret 

message. The important quality of a steganographic system is to be less distortive while 

increasing the size of the secret message. In this paper a method is proposed to embed a color 

secret image into a color cover image. A 2-3-3 LSB insertion method has been used for image 

steganography. Experimental results show an improvement in the Mean squared error (MSE) and 

Peak Signal to Noise Ratio (PSNR) values of the proposed technique over the base technique of 

hash based 3-3-2 LSB insertion. 
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Chapter 3. System Requirements 

 

Hardware Used: 

 

Processor: Intel Dual Core CPU @ 1.60 GHz 

RAM: 512 MB of RAM @ 1.60 GHz 

Hard Disk:  80 GB 

 

Software Used: 

 

Operating System: Windows 7 / 8 / 10 

Tool Used: Python 3 
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Chapter 4. Theoretical Background 

The term Steganography refers to the art of covert communications. By implementing 

steganography, it is possible for Alice to send a secret message to Bob in such a way that no-one 

else will know that the message exists. Typically, the message is embedded within another object 

known as a cover Work, by tweaking its properties. The resulting output, known as a 

stegogramme is engineered such that it is a near identical perceptual model of the cover Work, 

but it will also contain the hidden message.  

It is this stegogramme that is sent between Alice and Bob. If anybody intercepts the 

communication, they will obtain the stegogramme, but as it is so similar to the cover, it is a 

difficult task for them to tell that the stegogramme is anything but innocent. It is therefore the 

duty of steganography to ensure that the adversary regards the stegogramme - and thus, the 

communication - as innocuous. 

One of the oldest examples of steganography dates back to around 440 BC in Greek History. 

Herodotus, a Greek historian from the 5th Century BC, revealed some examples of its use in his 

work entitled "The Histories of Herodotus". One elaborate example suggests that Histaeus, ruler 

of Miletus, tattooed a secret message on the shaven head of one of his most trusted slaves. After 

the hair had grown back, the slave was sent to Aristagorus where his hair was shaved and the 

message that commanded a revolt against the Persians was revealed In this example, the slave 

was used as the carrier for the secret message, and anyone who saw the slave as they were sent 

to Aristagorus would have been completely unaware that they were carrying a message. As a 

result of this, the message reached the recipient with no suspicion of covert communication ever 

being raised. 

In modern terms, steganography is usually implemented computationally, where cover Works 

such as text files, images, audio files, and video files are tweaked in such a way that a secret 

message can be embedded within them. The techniques are very similar to that of digital 

watermarking; however, one big distinction must be highlighted between the two. In digital 
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watermarking, the focus is on ensuring that nobody can remove or alter the content of the 

watermarked data, even though it might be plainly obvious that it exists.  

Steganography on the other hand, focuses on making it extremely difficult to tell that a secret 

message exists at all. If an unauthorized third party is able to say with high confidence that a file 

contains a secret message, then steganography has failed. 

Steganography also differs from cryptography because the latter does not attempt to hide the fact 

that a message exists. Instead, cryptography merely obscures the integrity of the information so 

that it does not make sense to anyone but the creator and the recipient. The adversary will be able 

to see that a message exists, and the inverse process of cryptanalysis involves trying to turn the 

meaningless information into its original form. With this said, it is still highly likely that a 

complete steganographic system might employ cryptographic measures as a safety-net to protect 

the content of the message in the event that the steganography is broken. 
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Chapter 5. Overview of Cryptography 

‘Cryptography’ this word is originated from the Greek words ‘kryptos’ meaning hidden and 

‘graphein’ meaning writing. So, Cryptography is the practice of hiding messages into secret form 

and how to retrieve the original one from the secret one. Cryptography and the use of secret codes 

began thousands of years ago to communicate secretly and securely. 

The history of cryptography begins where many old tales do…. in ancient Egypt with 

hieroglyphics.  These were not meant to hide messages so much as to give a formal and 

ceremonial touch to stories of everyday events. During the industrial age, cryptography was 

moved from a manual exercise to one done by machines.  The invention of cipher disks and rotors 

for this use allowed for the creation of much more complex algorithms. 

Cryptography prior to the modern age was effectively synonymous with encryption, the 

conversion of information from a readable state to apparent nonsense. The originator of an 

encrypted message shared the decoding technique needed to recover the original information only 

with intended recipients, thereby precluding unwanted persons to do the same.  

Until modern times cryptography referred almost exclusively to encryption, which is the process 

of converting ordinary information (called plaintext) into unintelligible text (called cipher text). 

Decryption is the reverse, in other words, moving from the unintelligible cipher text back to 

plaintext. A cipher (or cypher) is a pair of algorithms that create the encryption and the reversing 

decryption. The detailed operation of a cipher is controlled both by the algorithm and in each 

instance by a "key". This is a secret (ideally known only to the communicants), usually a short 

string of characters, which is needed to decrypt the cipher text. A "cryptosystem" is the ordered 

list of elements of finite possible plaintexts, finite possible cipher texts, finite possible keys, and 

the encryption and decryption algorithms which correspond to each key. Keys are important, as 

ciphers without variable keys can be trivially broken with only the knowledge of the cipher used 

and are therefore useless (or even counter-productive) for most purposes. 
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Chapter 6. Types of Cryptography 

Modern Cryptography is of 3 types. 

 

Figure 1. Types of cryptography 

a) Symmetric / Public key cryptography is a group of cryptographic algorithms where using 

the same key a message is encrypted on the sender side and decrypted on the receiver side. The 

encryption and decryption key are same; that is why this is known as public key cryptography. 

Again, this type of cryptography is divided into two different types. One is block cipher (plain 

text is divided into fixed or variable length of blocks and encryption is applied on each and every 

block) and another is stream cipher (a stream of keys is generated and then using them encryption 

is applied). This was the only kind of encryption publicly known until June 1976.Only agents 

with the secret key can encrypt or decrypt the data. Some popular symmetric key cryptographic 

algorithms are AES, DES, etc. An example is given in Figure II. 

 

Figure 2. Symmetric/Public key cryptography 

b) Asymmetric / Private key cryptography is a group of cryptographic algorithms where 

different keys are used for encryption and decryption process. This is also known as private key 

cryptography because encryption and decryption keys are not same; rather we can say they are 

private. A significant disadvantage of symmetric ciphers is the key management necessary to use 

them securely. Each distinct pair of communicating parties must, ideally, share a different key, 

and perhaps each cipher text exchanged as well. In a groundbreaking 1976 paper, Whitfield Diffie 

and Martin Hellman proposed the notion of public-key (also, more generally, called asymmetric 



10 
 

key) cryptography in which two different but mathematically related keys are used—a public key 

and a private key. A public key system is so constructed that calculation of one key (the 'private 

key') is computationally infeasible from the other (the 'public key'), even though they are 

necessarily related. Instead, both keys are generated secretly, as an interrelated pair. Some popular 

asymmetric key cryptographic algorithms are RSA, Diffie-Hellman, etc. An example is given in 

Figure III. 

 

Figure 3. Asymmetric/Private key cryptography 

c) Hashing is a technique where a mathematical function is taken, generally known as hash 

function. By applying the hash function plain text is converted into cipher text. A cryptographic 

hash function is an algorithm that takes an arbitrary amount of data input—a credential—and 

produces a fixed-size output of enciphered text called a hash value, or just “hash.” That 

enciphered text can then be stored instead of the password itself, and later used to verify the user. 

Certain properties of cryptographic hash functions impact the security of password storage. 

Non-reversibility, or one-way function. A good hash should make it very hard to reconstruct the 

original password from the output or hash. 

Diffusion, or avalanche effect. A change in just one bit of the original password should result in 

change to half the bits of its hash. In other words, when a password is changed slightly, the output 

of enciphered text should change significantly and unpredictably. 

Determinism. A given password must always generate the same hash value or enciphered text. 

Collision resistance. It should be hard to find two different passwords that hash to the same 

enciphered text. 
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Non-predictable. The hash value should not be predictable from the password. Some popular 

hashing algorithms are SHA-256, MD5, etc.  

A particular cryptographic algorithm from any of the above categories must assure some 

parameters in order to consider it as a strong algorithm. The parameters are key-length, 

confusion and diffusion, external factors for system design, etc. 

Cryptanalysis: Cryptanalysis refers to the process of analyzing information systems in order to 

understand hidden aspects of the systems. Cryptanalysis is used to breach cryptographic security 

systems and gain access to the contents of encrypted messages, even if the cryptographic key is 

unknown. 

In addition to mathematical analysis of cryptographic algorithms, cryptanalysis includes the study 

of side-channel attacks that do not target weaknesses in the cryptographic algorithms themselves, 

but instead exploit weaknesses in their implementation. 

Even though the goal has been the same, the methods and techniques of cryptanalysis have 

changed drastically through the history of cryptography, adapting to increasing cryptographic 

complexity, ranging from the pen-and-paper methods of the past, through machines like the 

British Bombes and Colossus computers at Bletchley Park in World War II, to the mathematically 

advanced computerized schemes of the present. Methods for breaking modern cryptosystems 

often involve solving carefully constructed problems in pure mathematics, the best-known being 

integer factorization. 
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Chapter 7. Overview of Steganography 

The word ‘steganography’ originated from the Greek word ‘steganographia’. This word was first 

ever founded in the year 1499 in the book of a Greek author named Johannes Trithemius. This 

word is basically a combination of two separate words. ‘steganos’ means hiding or hiding within 

something and ‘graphia’ means writing. So, steganography is the practice of hiding messages 

inside any medium, etc. The particular medium such as text, image, audio, video within which 

the message is to be hidden is known as cover medium. To provide an extra layer of security, the 

original message is also changed into some secret message and then it is hidden inside the cover 

medium. Steganography based communication over easily accessible platforms to prevent 

leakage of information. Here, embedding of information in a cover image is shown below: 

 

Figure 4. Stego system 

Information is added by the sender and if the receiver wants to get the original image, then he 

needs to extract the embedded image with the help of the secret information provided by the 

sender. When the receiver will receive the file will be in the embedded form and by extracting it 

he or she can use or read the original object file which is sent by the sender. This embedding of 

the binary code is different for the different types of the files. 
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Chapter 8. Types of Steganography 

Based on the cover medium there are different types of steganography which are given below in 

the Figure I. 

 

Figure 5. Types of Steganography 

In modern steganography, especially digital steganography becomes popular and stand apart from 

others. In digital steganography, different multimedia files are used to hide the message. Due to 

the large media file size; it is also hard to find the message within the cover medium. There are 

several techniques of doing the digital steganography. They are given below in the Figure II 

 

Figure 6. Steganography techniques 

Within these techniques, spatial and transform domain techniques are mostly used. 

• Image Steganography: 

a) LSB stands for Least Significant Bit steganography. In this technique, least significant bits are 

replaced with the message bits so that the minimum distortion will be resulted in the cover 

medium and which is imperceptible to the human eye. In Figure III an example is given. 
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Figure 7. LSB steganography on Lena image 

b) PVD stands for Pixel Value Differencing. Two pixels are chosen from the cover medium and 

it is checked that whether they are belonging to the smooth area or an edge. Then the distortion 

is calculated by the pixel value difference. Then the message bit is hidden on those pixels. 

c) BPC stands for Binary Complexity Pattern analysis. In this technique the message bits are 

changed into binary pattern and then the noisy area of the cover medium is replaced by this 

pattern. The Human visual system has such a special property that a too-complicated visual 

pattern cannot be perceived as "shape-informative." For example, on a very flat beach shore every 

single square-foot area looks the same - it is just a sandy area, no shape is observed. However, if 

you look carefully, two same-looking areas are entirely different in their sand particle shapes. 

BPCS-steganography makes use of this property. It replaces complex areas on the bit-planes of 

the vessel image with other complex data patterns (i.e., pieces of secret files). This replacing 

operation is called "embedding." No one can see any difference between the two vessel images 

of before and after the embedding operation. 

An issue arises where the data to be embedded appears visually as simple information, if this 

simple information replaces the complex information in the original image, it may create spurious 

'real image information'. In this case the data is passed through a [binary image conjugation 

transformation], in order to create a reciprocal complex representation. 

d) DCT stands for Discrete Cosine Transform. In this technique, cover medium like image is 

transformed into frequency domain from spatial domain. Using this technique, an image is broken 

into basic images as sinusoidal function. During the process, the secret message is hidden in DCT 
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coefficients. A discrete cosine transform (DCT) expresses a finite sequence of data points in terms 

of a sum of cosine functions oscillating at different frequencies. The DCT, first proposed by Nasir 

Ahmed in 1972, is a widely used transformation technique in signal processing and data 

compression. It is used in most digital media, including digital images (such as JPEG and HEIF, 

where small high-frequency components can be discarded), digital video (such as MPEG and 

H.26x), digital audio (such as Dolby Digital, MP3 and AAC), digital television (such as SDTV, 

HDTV and VOD), digital radio (such as AAC+ and DAB+), and speech coding (such as AAC-

LD, Siren and Opus).  

e) DFT stands for Discrete Fourier Transform. This is also similar as the previous technique. The 

discrete Fourier transform (DFT) converts a finite sequence of equally-spaced samples of a 

function into a same-length sequence of equally-spaced samples of the discrete-time Fourier 

transform (DTFT), which is a complex-valued function of frequency. The interval at which the 

DTFT is sampled is the reciprocal of the duration of the input sequence. 

f) DWT stands for Discrete Wavelet Transform. It is any wavelet transform for which the 

wavelets are discretely sampled. In this technique the high and low frequency regions of an image 

is detected and based on it the message is hidden in a particular portion which results in a 

minimum distortion. As with other wavelet transforms, a key advantage it has over Fourier 

transforms been temporal resolution: it captures both frequency and location information 

(location in time). 

These all techniques are used to implement steganography but not directly. Some algorithm is 

used with these techniques to make it stronger and variant. These steganographic algorithms must 

assure some parameters like PSNR (Peak Signal to Noise Ration), MSE (Mean Squared Error), 

imperceptibility, bit error rate, robustness, etc. to make sure that it is a secure algorithm.  

• Audio Steganography: 

In audio steganography, secret message is embedded into digitized audio signal which result 

slight altering of binary sequence of the corresponding audio file. There are several methods are 

available for audio steganography. Some of them are as follows –  
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a) Phase coding is a scheme where the phase of carrier file is replaced with reference phase 

which represents hidden data. In parity coding signals are divided into regions, then parity bit of 

each region calculated and matched with secret message bit. Depending on parity matching result 

encoding is done. 

b) Spread spectrum technique spreads hidden data through the frequency spectrum. Spread 

spectrum (SS) is a concept developed in data communications to ensure a proper recovery of a 

signal sent over a noisy channel by producing redundant copies of the data signal. Basically, data 

are multiplied by an M-sequence code known to both sender and receiver, then hidden in the 

cover audio. Thus, if noise corrupts some values, there will still be copies of each value left to 

recover the hidden message. In conventional direct sequence spread spectrum (DSSS) technique 

was applied to hide confidential information in MP3 and WAV signals. Spread spectrum is 

combined to phase shifting in order to increase the robustness of transmitted data against additive 

noise and to allow easy detection of the hidden data. Appropriately chosen sub-band coefficients 

were selected to address robustness and resolve synchronization uncertainty at the decoder. 

c) Tone coding focuses on the frequency masking in audio by using tone insertion method. 

Inserting tones at known frequencies and at low power level (depends on the original audio 

power) then modulate the secret massage into this inserted tone. The hidden information is 

imperceptible so a listener is unable to distinguish between the cover- and the stego-audio signal. 

So, the cover is audio and the hidden data (secret massage) is the English language text document. 

The proposed method focuses on the payload of the host audio with no disruption of robustness 

and imperceptible. The payload has been increased using new algorithm relay on new stego-table 

and using frequent pattern detection into ANSI code. 

Also, there are other techniques like Wavelet coefficient, low bit encoding, echo coding, etc. 

• Text Steganography: 

Text steganography is a mechanism of hiding secret text message inside another text as a covering 

message or generating a cover message related with the original secret message. There are three 
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main categories used to hide text-in-text messages, that is, format based, random, and statistical 

generations and linguistic method. 

• Video Steganography: 

Video steganography comprises two procedures which are the embedder and detector. The 

embedder has two data sources, which are payload implying the amount of secret message 

inserted inside a cover, and the cover video is utilized as a cover that contains the message inside 

it. Most methods of steganography implement the hiding operation on the cover without selecting 

better pixels. The correct selecting of pixels for hiding data achieves a high quality and 

robustness. Steganography has many techniques to hide the information. One of them is the least 

significant bit (LSB) method. The main disadvantages of this technique are the serial selection of 

pixels within the frame that is used for embedding the information inside it and the weakness 

against electronic attacks. For this reason, the knight tour algorithm was utilized for random 

selection of pixels and also a key function encryption method used to encrypt a secret message to 

increase the security and the robustness for the proposed method. After that, the stego video is 

made as an outcome of the embedding process and will be sent to the recipient. The detector 

represents the second procedure where the stego video represents the input to this procedure, and 

the detector can find the secret message by utilizing an extraction procedure. 

 

Figure 8. Video steganography flowchart 

• IP datagram steganography: 

This is another approach of steganography, which employs hiding data in the network datagram 

level in a TCP/IP based network like Internet. Network Covert Channel is the synonym of 
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network steganography. Overall goal of this approach to make the stego datagram is undetectable 

by Network watchers like sniffer, Intrusion Detection System (IDS) etc. In this approach 

information to be hide is placed in the IP header of a TCP/IP datagram. Some of the fields of IP 

header and TCP header in an IPv4 network are chosen for data hiding. 

 

Figure 9. IP Datagram steganography 

Steganalysis: Steganalysis is the process of identifying steganography by inspecting various 

parameter of a stego media. The primary step of this process is to identify a suspected stego 

media. After that steganalysis process determines whether that media contains hidden message 

or not and then try to recover the message from it. 

The goal of steganalysis is to identify suspected packages, determine whether or not they have a 

payload encoded into them, and, if possible, recover that payload. 

Unlike cryptanalysis, in which intercepted data contains a message (though that message is 

encrypted), steganalysis generally starts with a pile of suspect data files, but little information 

about which of the files, if any, contain a payload. The Steg analyst is usually something of a 

forensic statistician, and must start by reducing this set of data files (which is often quite large; 

in many cases, it may be the entire set of files on a computer) to the subset most likely to have 

been altered. 
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Chapter 9. Proposed Method 

In this proposed system Cryptography and Steganography are merged together. The system first 

encrypts the secret message by using a very simple Symmetric Key Cryptography Algorithm by 

using the private key K generated by a key generating algorithm. Then in the second step, the 

secure encrypted secret message (ciphertext) is hidden as a payload inside the cover image by 

using a novel technique using the 3-3-2 LSB insertion method. For retrieval of the hidden 

message, the same reverse technique will be applied. The proposed system first generates the 

private key K and then encrypts the secret message in the first step. 

 

Figure 10. Proposed method process diagram 

• Private Key generation algorithm: 

1. Find the length n of the string. 

2. Generate a random number between 1 to n. 

3. Go to the rth character of the string. 

4. Get the ASCII value for the rth character and generate the 8-bit equivalent binary value. 

5. Select the 4-digit key (value must be greater than or equal to (1000)2 or 8) as K from the first 

4 bit of the binary value. If the condition is not satisfied then move for the next 4 bits and do the 

same check again.  

6. If K not found from the previous steps, then repeat the same process from step 1 to step 5.  
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Figure 11. Private key generation flowchart 
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• Symmetric Key cryptography algorithm: 

• Encryption Algorithm: 

1. Generate the ASCII value of all the letters. 

2. Divide all the values with K. 

3. Store the quotient as 4 MSB bits and remainder as 4 LSB bits. Represent both quotient and 

remainder in 4-bit binary representation. 

4. Reverse all the 8-bit binary number(s). 

5. Now the resultant binary set of numbers after the above operations is the secret encrypted 

cipher text, ready to use for second step. 

 

Figure 12. Encryption flowchart 
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• b) Decryption Algorithm: 

1. Reverse all the 8-bit numbers of H.  

2. Multiply 4 MSB bits of all the cipher text by the Key K.  

3. Add 4 LSB bits of the cipher text with the result produced in the previous step.  

4. If the result produced in the previous step is not an8-bit number we need to make it an 8-bit 

number by adding 0s (Zeros) in left hand side.  

5. All the numbers in 8 bits become the original text i.e. The Plain Text or Secret Data. 

A hash based least significant bit technique is proposed in this paper. A color image is considered 

as a cover media and secret data is embedded in this cover media as payload. The proposed 

technique takes eight bits of secret data at a time and put them in LSB of RGB (Red, Green and 

Blue) pixel value of the cover image in 3-3-2 order respectively. Such that 3 pixels are embedded 

in red channel, 3 pixels are embedded in green channel, and 2 pixels are embedded in blue 

channel.  

Suppose 240 is value of secret message and its equivalent 8 binary value is 11110101; then it is 

distributed in the order of 3-3-2 to be embedded in LSB of RGB pixels respectively. Suppose m 

represents the bit position within the pixel. Value of m=1,2,3 for red, m=4,1,2 for green, and 

m=3,4 for blue. So, after embedding the secret data in the particular pixel of cover image, The 

RGB pixel value of the stego image as below – Red (00100111), Green (11101010), Blue 

(11001000) 

The embedding positions of the eight bits out of the four (4) available bits of LSB is obtained in 

a cyclic order which increases the security of the technique compared to other LSB based 

techniques. 
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Figure 13.  3-3-2 LSB Encryption technique 

 

After embedding secret image in the cover image, it will become a stego image. The intended 

user follows the reverse steps to retrieve the secret data.  The proposed 3-3-2 algorithm, for 

encoding and decoding are given in this section. Encoding technique and the decoding technique 

is given below. 

• Algorithm of Encoding: 

1. Input cover image file 

2. Read required secret image file to be hidden 

3. Read a stego key and generate row index r and column index c from the stego key. 

4. Reserve last two pixels for sending the stego key and length of the string. 

5. Embed the message bit from the pixel with row index r and column index c. 

6. Take 4 LSB bits of each red, green, blue pixels of the cover image. 

7. Compute the position for inserting the secret data into cover image in a cyclic order 
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8. Embed the eight bits of the secret image into 4 bits of LSB of RGB pixels of the cover image 

in the order of 3,3,2 respectively using the position obtained from step 7. 

9. Repeat steps 6 to 8 until all pixels of secret image are embedded in cover image. 

• Algorithm of Decoding: 

1. Input stego image file 

2. Extract the stego key and length of the string from the image. 

3. Store the number of message bits in the variable remaining. 

4. Find the row index r and column index c from the stego key. 

5. Retrieval will be started from the pixel with row index r and column index c. 

6. Take 4 LSB bits of each red, green, blue pixels of the stego image. 

7. Obtain the position of embedded bits of the secret data in a cyclic order. 

8. Retrieve the bits using these positions in the order of 3,3,2 respectively, using the position 

obtained from step 7. 

9. Reconstruct the secret information. 

10. Repeat steps 3 to 5 until all pixels of secret image embedded are retrieved. 
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Chapter 10. Conclusion 

The proposed technique is a highly secure technique for embedding messages into images. Also, 

the symmetric key cryptographic algorithm used in this approach is very strong as it uses 8 bits 

key and a complex enciphering algorithm. It is almost computationally infeasible to retrieve the 

original message with a plain text attack. This technique also results in less distortion in an image 

after embedding. It has high PSNR (Peak Signal to Noise Ratio), less MSE (Minimum Squared 

Error), and it is imperceptible. This technique is also better than conventional LSB steganography.  

In this way, the system was strengthened using LSB approach to provide a means of secure 

communication. 

The strength of Steganography lies in the sheer amount of information that changes hands every 

day. It is very simple using digital technology to conceal any given digital information within 

other information, so virtually anything could contain a hidden meaning. There is no practical 

way to check it all. However, none of steganography methods we examined could resist a 

concerted attack if someone knew that there was a message in a given document. For the greatest 

level of secrecy, a combination of both steganography and cryptography is necessary. 
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Chapter 11. Future Scope 

1. A strong cryptosystem can be built from the proposed method.   

2. A stronger cryptographic technique can be applied with the proposed steganographic 

technique in order to increase the security. 

3. Instead of single or double level; multilevel encryption can be applied with this technique to 

make the proposed method more secure. 
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Post conference report on the national conference on advancement in technology and artificial intelligence. 

 

On Saturday , 1st April , 2023 a national conference was organised by the computer science 
engineering department as well as the electronics and communication engineering department of the 
Hooghly engineering and technology college . This conference was organised to enlighten the students 
with the latest facts regarding the emerging technologies and advancement in artificial intelligence and 
robotics . 

This event was organised basically for the students pursuing their b. Tech in Cse and Ece department of 
the host college as well as other colleges were also welcomed for this technical webinar as the entire 
conference was held in both online and offline mood as it was on a national level . This was made 
possible through the help of the most feasible online video conferencing platform none other than 
google meet. More than 200 participants were a part of this conference . The major participation was 
from Hooghly engineering and technology college itself. 

The webinar began at about 10:30 am in the seminar hall . The event was graced by the august 
presence of prof.(DR).Tarak Kumar Bandyopadhyay , president Hetcs, prof (DR). Abhijit Maity, 
secretary , Hetcs , prof. (DR). Subhasis Bose principal , Hetc and one of the guest speaker DR. Tanmay 
Pal, asst . prof. From School of Mechatronics and robotics  iiest,  Shibpur,  West Bengal as well as the 
other faculty members especially the hod of Cse dept. DR. Biswajit Haldar. The conference started with 
the felicitation of the honourable guests and lighting of the holy lamp . 

The beginning of the conference was marked by the first session of the keynote speaker DR. Tanmoy 
pal , from School of Mechatronics , Shibpur , West Bengal. His lecture was an amazing one as all of the 
attendees came to know the interesting facts regarding the inventions of biotechnical gadgets that are 
made to ensure better living of the disabled such as prosthetic hands and  legs as well as hearing aids , 
specialised glasses for the colour blinds , development of brail for blinds to communicate ,pacemaker 
of the heart and so many other inventions with their functioning and design were explained. 

This session was followed by the online technical session by  DR C.M.  Jadhao ,  principal of Mauli group 
of institution's college of engineering and technology Shegaon. He enlightened the students with the 
brand-new features and developments in artificial intelligence and the advancement in technology and 
machines , like the new launch of chatbots and the brand new “GPT” – named chatGPT . Their working 
principles and its usage were also covered in his lecture. 

The last and the final session was of DR. Ajay Thakre.  Professor in Electronics engineering of Sipna 
college of engineering Amravati on the emerging networks and technologies , especially the 5g 
network . This was also an online session ; in this he had covered the pros and cons of the entire 5g 
network setup in  India . The session gave a clear picture of the effectiveness of the 5g network , its 
working method, and it also stated the clear scenario of other networks and technologies.  The “5g 
India 2020 mission” was one of the major areas of discussion and many such progress in tech world 
were discussed. 

Thus , after a long stretch of six hours the seminar ended at 4:30pm . The entire conference was a 
splendid success as lots of information was shared. This was one of the most interesting tech 
conferences till date and one of the most necessary one as teaching-learning processes are undergoing 
radical changes as technology advances in education, which is favouring the emergence of new styles 
of learning which should always remain a part of our education system as every generation should 
update themselves with the along with the updating world. 

 



Report on Webinar/Seminar/Conference/Workshop conducted 

 
Title: One-day Webinar on  

“Microwave and Millimetre-Wave Applications and Challenges” 
 

Speaker: Dr. Arani Ali Khan, Assistant Professor, Electrical Engineering     

              Department, IIT Jodhpur 
Date:  28th May, 2020 

Time: 10 AM to 11 AM 
Preamble: 
 

A One-day Webinar on “Microwave and Millimetre-Wave Applications and Challenges” 

has been conducted on 28th may, 2020, at Hooghly Engineering & Technology College 

(HETC), Hooghly through the online platform ‘Cisco Webex’ in order to spread the 

applications and challenges of both Microwave and Millimetre-wave. This webinar has 

been organized by Electronics & Communication Engineering Department, HETC.  

 
Participant’s Profile: 
 

A total of 70 candidates from HETC participated in this event. Among the participants 

63 were Students, 6 were Faculty members and 1 was Technical Assistant. 53 

participants from ECE Dept., 15 from EE Dept. and 2 from others had successfully 

completed this session. Among the students, 4 students from 1st year, 36 students from 

2nd year, 20 students from 3rd year and 5 students from 4th year were present at that 

particular event.   
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Description about the Program: 

 

On the inaugural session Mr. Subhajit Roy, Assistant Professor, Electronics & 

Communication Engineering Department, HETC had addressed to the all participants 

with short biography of the speaker. 

 

After that Dr. Arani Ali Khan had delivered his presentation on that particular topic. He 

basically highlighted on the recent application and challenges on Microwave and 

Millimetre-wave. He also described the need of microwave and millimetre wave 

frequencies. Some circuits and graphical representations were demonstrated. He also 

illustrated the recent research areas and job perspectives on this field.  

 

Mr. Subhajit Roy proposed vote of thanks. 

 
The entire programme was co-ordinated with the support of the Principal, HOD EE, 

Coordinator ECE, Coordinator EE, Registrar, Dy. Registrar, faculty, technical assistant 
and students of the department of Electronics & Communication Engineering and 
Electrical Engineering, Hooghly Engineering & Technology College, Hooghly. 

 
The entire program was hosted by Mr. Subhajit Roy, Assistant Professor, Electronics & 

Communication Engineering Department, Hooghly Engineering & Technology College. 
 
Feedback: 

 

All the participants had given their feedback through online form (Microsoft Form) at the 

end of the session. The average rating of their overall experience was 4.10. 
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Future Perspectives: 
 

The department of Electronics & Communication Engineering is looking forward to 

organizing future Webinars on different technical topics during this lock-down period 

caused by Covid-19. 



Certificates: 

 

All the registered candidates had got their e-Certificates after successful participation. 

All the certificates were uploaded in OneDrive (Microsoft) and the link had been shared 

with the participants through email. 

An appreciation Certificate (e-Certificate) was also sent to the speaker through email 

after completion of the program. 
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an online non-credit course authorized by Johns Hopkins University and offered through
Coursera

has successfully completed

Jeffrey Leek, PhD, Brian Caffo, PhD, MS, Roger D. Peng, PhD 
 
Some online courses may draw on material from courses taught on campus but are not equivalent to on-campus courses.
This certi�cate does not af�rm that this learner was enrolled as a student at Johns Hopkins University in any way. It does
not confer a JHU grade, course credit or degree; establish any relationship between this learner and JHU or other JHU
af�liate; enroll or register this learner at JHU or other JHU af�liate or in any course offered by JHU; or entitle this learner to
access or use the resources of JHU or other JHU af�liates beyond the online courses provided by Coursera.

Verify at  coursera.org/veri fy/9SUXVF3D Z47Z 

  Cour ser a  ha s conf ir med the  identity of  this individua l a nd the ir
pa r t icipa t ion in the  cour se .

This certi�cate does not af�rm that this learner was enrolled as a student at Johns Hopkins University. It does not confer a JHU grade, course credit or degree; establish a relationship between this learner and JHU; enroll or
register this learner at JHU or in any course offered by JHU; or entitle this learner to access or use resources beyond the online courses provided by Coursera.
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08/06/2020

PARTHIB KUMAR SARKAR

AI For Everyone

an online non-credit course authorized by deeplearning.ai and offered through
Coursera

has successfully completed

Adjunct Professor Andrew Ng
Computer Science Department
Stanford University

Verify at coursera.org/verify/LH9VD5YGDJ5P

Coursera has confirmed the identity  of  this  individual  and
their  participation in the course .



Date: 16th June 2020

To Whomsoever it may concern

This is to confirm that SRIMANTA BAG (Email id: srimantabag1996pm@gmail.com) had
 enrolled to the NPTEL course Water Supply Engineering (12 Weeks) on the
 SWAYAM platform (swayam.gov.in),  during the Jan-Apr 2020 semester.

The scores obtained by the learner in the unproctored online assignments are as follows and maybe used as deemed

appropriate. (Every assignment score shown below is out of 100 marks.)

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week 9 Week 10 Week 11 Week 12

A1 : 13 A1 : NA A1 : 70 A1 : 50 A1 : 45 A1 : 65 A1 : NA A1 : NA A1 : 47 A1 : 100 A1 : 80 A1 : 47

*NA- Not Attempted  



Date: 15th June 2020

To Whomsoever it may concern

This is to confirm that TIASA ROY (Email id: me.roytiasa@gmail.com) had enrolled
 to the NPTEL course Principles of Communication Systems - I (12 Weeks) on
 the SWAYAM platform (swayam.gov.in),  during the Jan-Apr 2020 semester.

The scores obtained by the learner in the unproctored online assignments are as follows and maybe used as deemed

appropriate. (Every assignment score shown below is out of 100 marks.)

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week 9 Week 10 Week 11 Week 12

A1 : 20 A1 : 30 A1 : 10 A1 : 10 A1 : 60 A1 : 10 A1 : NA A1 : NA A1 : NA A1 : NA A1 : NA A1 : NA

*NA- Not Attempted  



Date: 16th June 2020

To Whomsoever it may concern

This is to confirm that TUSHITA DAS (Email id: tushitadas16@gmail.com) had
 enrolled to the NPTEL course Basic Linear Algebra (8 Weeks) on the SWAYAM
 platform (swayam.gov.in),  during the Jan-Apr 2020 semester.

The scores obtained by the learner in the unproctored online assignments are as follows and maybe used as deemed

appropriate. (Every assignment score shown below is out of 100 marks.)

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8

A1 : 60

A2 : 100

A1 : 100

A2 : 100

A1 : 40

A2 : NA

A1 : NA

A2 : Nil

A1 : NA

A2 : NA

A1 : NA

A2 : Nil

A1 : NA

A2 : Nil

A1 : NA

A2 : Nil

*NA- Not Attempted | Nil- No assignment 



Date: 15th June 2020

To Whomsoever it may concern

This is to confirm that INDRASISH DAS (Email id: indra.srp007@gmail.com) had
 enrolled to the NPTEL course Advanced Probability Theory (12 Weeks) on
 the SWAYAM platform (swayam.gov.in),  during the Jan-Apr 2020 semester.

The scores obtained by the learner in the unproctored online assignments are as follows and maybe used as deemed

appropriate. (Every assignment score shown below is out of 100 marks.)

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week 9 Week 10 Week 11 Week 12

A1 : 70 A1 : 27 A1 : 71 A1 : 10 A1 : 45 A1 : 57 A1 : 35 A1 : 50 A1 : 37 A1 : NA A1 : 35 A1 : 50

*NA- Not Attempted  











J un  29 ,  2021

Suvom Ghosh

Teamwork Skills : Communicating Effectively in
Groups

an online non-credit course authorized by University of Colorado Boulder and offered
through Coursera

has successfully completed

Matthew A. Koschmann, PhD 
Associate Professor 
Department of Communication 
University of Colorado Boulder

Verify at  coursera.org/veri fy/A7UCQH58X9N3 

  Cour ser a  ha s conf ir med the  identity of  this individua l a nd the ir
pa r t icipa t ion in the  cour se .



J un  28 ,  2021

ARUNWITA BERA

The Language of Design: Form and Meaning

an online non-credit course authorized by California Institute of the Arts and offered
through Coursera

has successfully completed

Yasmin Khan Gibson, Instructor Randy Nakamura, Instructor

Verify at  coursera.org/veri fy/C3NQZ2HBQ5D P 

  Cour ser a  ha s conf ir med the  identity of  this individua l a nd the ir
pa r t icipa t ion in the  cour se .





J un  30,  2021

Rupa Hazra

Essentials of Global Health

an online non-credit course authorized by Yale University and offered through Coursera

has successfully completed

Richard Skolnik 
Former Lecturer, Department of Health Policy and Management, Yale School of Public Health and Lecturer in the Practice
of Management, Yale School of Management, 2012-2016.

Verify at  coursera.org/veri fy/3K8WM4CPFREU 

  Cour ser a  ha s conf ir med the  identity of  this individua l a nd the ir
pa r t icipa t ion in the  cour se .



J un  28 ,  2021

Rupa Hazra

Introductory Human Physiology

an online non-credit course authorized by Duke University and offered through Coursera

has successfully completed

Jennifer Carbrey, Ph.D. 
Assistant Research Professor 
Cell Biology Department 
School of Medicine 
Duke University

Emma R. Jakoi, Ph.D. 
Associate Research Professor 
Cell Biology Department 
School of Medicine 
Duke University  

Verify at  coursera.org/veri fy/BNP3JRTUCMUK 

  Cour ser a  ha s conf ir med the  identity of  this individua l a nd the ir
pa r t icipa t ion in the  cour se .



J un  30,  2021

Gaurav Mishra

Code Yourself!  An Introduction to Programming

an online non-credit course authorized by The University of Edinburgh and Universidad
ORT Uruguay and offered through Coursera

has successfully completed

Dr Areti Manataki 
School of Informatics 
The University of Edinburgh

Dr Inés Kereki 
Engineering School 
Universidad ORT Uruguay

Verify at  coursera.org/veri fy/6S45HA97SD EF 

  Cour ser a  ha s conf ir med the  identity of  this individua l a nd the ir
pa r t icipa t ion in the  cour se .



J un  30,  2021

Sanchari  Bhattacharya

Ecology: Ecosystem Dynamics and Conservation

an online non-credit course authorized by American Museum of Natural History, Howard
Hughes Medical Institute and offered through Coursera

has successfully completed

Ana Luz Porzecanski 
Director, Center for Biodiversity and Conservation 
American Museum of Natural History

Verify at  coursera.org/veri fy/4MUY2MEMNYYW 

  Cour ser a  ha s conf ir med the  identity of  this individua l a nd the ir
pa r t icipa t ion in the  cour se .



J un  30,  2021

Arnab Dutta

Introduction to Personal Branding

an online non-credit course authorized by University of Virginia and offered through
Coursera

has successfully completed

Kimberley R. Barker, MLIS 
Manager for Technology Education & Computing 
Claude Moore Health Sciences Library

Verify at  coursera.org/veri fy/ZMAQZ6P8RG6R 

  Cour ser a  ha s conf ir med the  identity of  this individua l a nd the ir
pa r t icipa t ion in the  cour se .



J un  30,  2021

Sagnik Dutta

How to Write a Resume (Project-Centered Course)

an online non-credit course authorized by The State University of New York and offered
through Coursera

has successfully completed

Holly Justice 
Career Counselor 
University at Buffalo Career Services

Verify at  coursera.org/veri fy/E7QYSB9XWJWM 

  Cour ser a  ha s conf ir med the  identity of  this individua l a nd the ir
pa r t icipa t ion in the  cour se .



J un  30,  2021

Samarpita Hangsa

Personal & Family Financial Planning

an online non-credit course authorized by University of Florida and offered through
Coursera

has successfully completed

Michael Gutter Ph.D., Associate Professor, Interim FCS Program Leader, and Financial Management State Specialist for
the Department of Family, Youth, and Community Sciences, in the Institute for Food and Agricultural at the University of
Florida

Verify at  coursera.org/veri fy/ZB6HSFFCPWEX 

  Cour ser a  ha s conf ir med the  identity of  this individua l a nd the ir
pa r t icipa t ion in the  cour se .



J un  18 ,  2021

Ayshik Bhattacharya

Networking and Security Architecture with
VMware NSX

an online non-credit course authorized by VMware and offered through Coursera

has successfully completed

Pat Gelsinger 
Chief Executive Of�cer 
 
Chris McCain 
Director of Product Management, Networking & Security

Verify at  coursera.org/veri fy/CLU7ZZUZF8TN 

  Cour ser a  ha s conf ir med the  identity of  this individua l a nd the ir
pa r t icipa t ion in the  cour se .









A ug 10,  2020

Soumadeep Roy

Moralities of Everyday Life

an online non-credit course authorized by Yale University and offered through Coursera

has successfully completed

Paul Bloom 
Brooks and Suzanne Ragen Professor of Psychology 
Yale University

Verify at :  
ht tps://coursera.org/veri fy/2FSJ5NH6PARD  

  Cour ser a  ha s conf ir med the  identity of  this individua l a nd the ir
pa r t icipa t ion in the  cour se .



J un  6 ,  2021

Soumadeep Roy

HTML, CSS, and Javascript for Web Developers

an online non-credit course authorized by Johns Hopkins University and offered through
Coursera

has successfully completed

Yaakov Chaikin 
Adjunct Professor, Graduate Computer Science 
Whiting School of Engineering 
Johns Hopkins University

Verify at :  
coursera.org/veri fy/T J2ZD T9YU76L 

  Cour ser a  ha s conf ir med the  identity of  this individua l a nd the ir
pa r t icipa t ion in the  cour se .

This certi�cate does not af�rm that this learner was enrolled as a student at Johns Hopkins University. It does not confer a JHU grade, course credit or degree; establish a relationship between this learner and JHU; enroll or
register this learner at JHU or in any course offered by JHU; or entitle this learner to access or use resources beyond the online courses provided by Coursera.



J ul  22 ,  2020

Tushar Atha

Statistical Inference

an online non-credit course authorized by Johns Hopkins University and offered through
Coursera

has successfully completed

Jeff Leek, PhD; Roger Peng, PhD; Brian Caffo, PhD 
Department of Biostatistics 
Johns Hopkins Bloomberg School of Public Health

Verify at :  
coursera.org/veri fy/K2HTZELBD T2G 

  Cour ser a  ha s conf ir med the  identity of  this individua l a nd the ir
pa r t icipa t ion in the  cour se .

This certi�cate does not af�rm that this learner was enrolled as a student at Johns Hopkins University. It does not confer a JHU grade, course credit or degree; establish a relationship between this learner and JHU; enroll or
register this learner at JHU or in any course offered by JHU; or entitle this learner to access or use resources beyond the online courses provided by Coursera.





Feb  4,  2021

Arkadip Santra

Solar Energy Basics

an online non-credit course authorized by The State University of New York and offered
through Coursera

has successfully completed

Neal Abrams 
Associate Professor 

Verify at  coursera.org/veri fy/5XQ5C6TCUYXL 

  Cour ser a  ha s conf ir med the  identity of  this individua l a nd the ir
pa r t icipa t ion in the  cour se .





4 Courses

Python Programming
Essentials

Python Data
Representations

Python Data Analysis

Python Data Visualization

Joe Warren 
Professor 
Dept. of Computer
Science 
Rice University

Scott Rixner 
Professor 
Dept. of Computer
Science 
Rice University

30-Sep-2020

Soumabha Banerjee
has successfully completed the online, non-credit Specialization

Introduction to Scripting
in Python
This specialization is intended for beginners who intend to master
essential programming skills. Through four courses, you will cover key
Python programming concepts which will prepare you to use Python
to perform common scripting tasks. This will provide a solid
foundation for future careers in data science, software engineering, or
other careers involving programming.

The online specialization named in this certificate may draw on material from courses taught on-campus, but the included
courses are not equivalent to on-campus courses. Participation in this online specialization does not constitute enrollment
at this university. This certificate does not confer a University grade, course credit or degree, and it does not verify the
identity of the learner.

Verify this certificate at: 
coursera.org/verify/specialization/6J447BY9RVS8



5 Courses

Introduction to HTML5

Introduction to CSS3

Interactivity with JavaScript

Advanced Styling with
Responsive Design

Web Design for Everybody
Capstone

Colleen van Lent, Ph.D. 
Lecturer 
School of Information,
University of Michigan

Sep 11, 2020

ASISH SAMANTA
has successfully completed the online, non-credit Specialization

Web Design for Everybody:
Basics of Web
Development & Coding
This Specialization covers how to write syntactically correct HTML5 and
CSS3, and how to create interactive web experiences with JavaScript.
Mastering this range of technologies will allow you to develop high
quality web sites that, work seamlessly on mobile, tablet, and large
screen browsers accessible. During the capstone you will develop a
professional-quality web portfolio demonstrating your growth as a
web developer and your knowledge of accessible web design. This will
include your ability to design and implement a responsive site that
utilizes tools to create a site that is accessible to a wide audience,
including those with visual, audial, physical, and cognitive impairments.

The online specialization named in this certificate may draw on material from courses taught on-campus, but the included
courses are not equivalent to on-campus courses. Participation in this online specialization does not constitute enrollment
at this university. This certificate does not confer a University grade, course credit or degree, and it does not verify the
identity of the learner.

Verify this certificate at: 
coursera.org/verify/specialization/E3P4PLBZV2JE
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08/31/2020

Rajdeep Ghosh

Machine Learning Foundations: A Case Study
Approach

a MOOC from the University of Washington and offered through Coursera

has successfully completed

Emily Fox
Amazon Professor of Machine Learning
Statistics

Carlos Guestrin
Amazon Professor of Machine Learning
Computer Science and Engineering

Verify at coursera.org/verify/DHVMP6VRG8HZ

Coursera has confirmed the identity  of  this  individual  and
their  participation in the course .
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Nov  1 ,  2020

Rajdeep Ghosh

Machine Learning: Regression

a MOOC from the University of Washington and offered through Coursera

has successfully completed

Emily Fox 
Amazon Professor of Machine Learning 
Statistics

Carlos Guestrin 
Amazon Professor of Machine Learning 
Computer Science and Engineering

Verify at  coursera.org/veri fy/2LU8YNP6T2K8 

  Cour ser a  ha s conf ir med the  identity of  this individua l a nd the ir
pa r t icipa t ion in the  cour se .



J ul  19 ,  2020

Arghya Chakraborty

Introduction to Programming with MATLAB

an online non-credit course authorized by Vanderbilt University and offered through
Coursera

has successfully completed

Akos Ledeczi, Ph.D. 
Professor 
Computer Engineering, Computer Science, and 
Electrical Engineering

J. Michael Fitzpatrick, PhD 
Professor Emeritus 
Computer Science, Computer Engineering, Electrical Engineering, Neurosurgery, and Radiology 

Verify at  coursera.org/veri fy/NUB6SJR3JNPF 

  Cour ser a  ha s conf ir med the  identity of  this individua l a nd the ir
pa r t icipa t ion in the  cour se .





10 J ul ,  2021

Reshmi Shaw

Write Your First Novel

an online non-credit course authorized by Michigan State University and offered through
Coursera

has successfully completed

David Wheeler 
Director, Media Sandbox 
Department of Media and Information

Verify at  coursera.org/veri fy/3NAZN5P9L49F 

  Cour ser a  ha s conf ir med the  identity of  this individua l a nd the ir
pa r t icipa t ion in the  cour se .





Verified Certificate

Issued April 30, 2022

Valid Certificate ID

161896ecfa2e40f9a04c235a5badc7ae

This is to certify that

Rahul Dom

successfully completed and received a passing grade in

AWS�AWS�OTP�AWSD16: AWS Cloud Technical
Essentials

a course of study offered by AWS, an online learning

initiative of AWS.

Maureen Lonergan

Director, Training and Certification

Amazon Web Services �AWS�



Verified Certificate

Issued April 30, 2022

Valid Certificate ID

0f8805962ccd4157bd0ec9cb9a319a49

This is to certify that

Rahul Dom

successfully completed and received a passing grade in

Cybfun.1.0: Cybersecurity Basics

a course of study offered by IBM, an online learning

initiative of IBM.

Coreen Ryskamp

Program Manager, IBM Security Learning Services

IBM



Certificado Verificado

Emitido el abril 30, 2022

ID Válida del Certificado

5a3c0fbf5608465cb3eb7543aa64074e

Esfuerzo

32 horas

Esto es para certificar que

Rahul Dom

completó y aprobó

LED�TD3x: Liderazgo en la Era Digital

un curso de estudio ofrecido por TecdeMonterreyX, una

iniciativa de aprendizaje en línea de Tecnológico de

Monterrey mediante edX.

Juan Antonio Enciso González

Director del programa OneMBA y el MBA - GBS

Tecnológico de Monterrey

Arcadio Luis Guevara Espejel

Profesor de Cátedra en EGADE

Tecnológico de Monterrey



Certificado Verificado

Emitido el mayo 7, 2022

ID Válida del Certificado

98d8446e2b084c7a85fdfe71a97b6a85

Esfuerzo

32 horas

Esto es para certificar que

Rahul Dom

completó y aprobó

UAM.CP3.1x: Inglés básico: conversacional y
networking

un curso de estudio ofrecido por AnahuacX, una iniciativa

de aprendizaje en línea de Universidades Anáhuac

mediante edX.

Ing. Miguel Pérez Gómez

Rector

Universidad Anáhuac Mayab



 Verified Certificate
Issued July 13, 2021

 Valid Certificate ID
6e0fe28f58c643cb8a63f7a4a7560144

This is to certify that

RUPAN BISWAS

successfully completed and received a passing grade in

PH526x: Using Python for Research

a course of study offered by HarvardX, an online learning
initiative of Harvard University.

Jukka-Pekka "JP" Onnela

Associate Professor of Biostatistics

Harvard University





4/19/2022 UWashingtonX CYB003x Certificate | edX 

 
 
 
 
 
 
 
 
 
 
 
 

 
This is to certify that 

Soumodip Taki 

successfully completed and received a passing grade in 

CYB003x: Building Your Cybersecurity Toolkit 

a course of study offered by UWashingtonX, an online 

learning initiative of University of Washington. 

 

Dr. Barbara Endicott-Popovsky 

Executive Director, Center for Information Assurance and 

Cybsersecurity 

Professor, University of  Washington 

University of Washington Center of Academic Excellence 

 
 
 
 
 
 

 
Verified Certificate 

Issued April 19, 2022 

 
Valid  Certificate ID 



7/18/2021 IBM AI0101EN Certificate I edX 

 
 

Verified 
Certificate 

 
 
 
 
 

 

This is to certify that 

 
Ayan Mondal 

 
successfully completed and received a passing grade in 

 
AI0101EN: Al for Everyone: Master the Basics 

 
a course of study offered by IBM, an online learning 

initiative of IBM. 

Rav Ahuja 

Al and Data Science Program Director 

IBM 

 
 
 
 

 

Verified Certificate 

Issued July 18, 2021 

Valid Certificate ID 

ad38f2e50d7744c0a3416f658486aa33 

 
 
 
 
 
 
 
 
 

 
https://courses.edx.org/certificates/ad38f2e50d7744c0a3416f658486aa33 1/1 

Soumodip Taki 

4/18/2022 

Issued April 18,2022 







4/28/22, 11:24 PM IBM CAD220EN Certificate | edX

https://courses.edx.org/certificates/d733ef0b41a24a1e926c879aade2c8ba 1/1

Verified Certificate

Issued April 28, 2022

Valid Certificate ID

d733ef0b41a24a1e926c879aade2c8ba

This is to certify that

AYAN ROY

successfully completed and received a passing grade in

CAD220EN: Developing Cloud Applications with
Node.js and React

a course of study offered by IBM, an online learning

initiative of IBM.

Upkar Lidder

Senior Software Engineer

IBM



4/19/2022 IBM DS0101EN Certificate | edX 

 
 
 
 
 
 
 
 
 
 
 
 

 

This is to certify that 

 

Ahana Paul

successfully completed and received a passing grade in 

 

DS0101EN: Introduction to Data Science 

a course of study offered by IBM, an online learning 

initiative of IBM. 

Alex Aklson 

Ph.D., Data Scientist  
 

IBM 

 
 
 
 
 
 

 
Verified Certificate 

Issued April 19, 2022  

 
Valid Certificate ID 

 

 

 

 

 
 

 

  
  
  







21/07/2021 LinuxFoundationX LFS110x Certificate | edX

https://courses.edx.org/certificates/a175d7a4e6a6427fafcd88083a82909a 1/1

Verified Certificate
Issued July 21, 2021

Valid Certificate ID
a175d7a4e6a6427fafcd88083a82909a

This is to certify that

SOUMABHA BANERJEE

successfully completed and received a passing grade in

LFS110x: Business Considerations for 5G with
Edge, IoT, and AI

a course of study offered by LinuxFoundationX, an online
learning initiative of The Linux Foundation.

Clyde Seepersad
SVP & General Manager, Training and Certification

The Linux Foundation



4/28/22, 8:53 PM IBM CAD101EN Certificate | edX

https://courses.edx.org/certificates/e2fc3b2ba31c4b709942c857f8d15afd 1/1

Verified Certificate

Issued April 28, 2022

Valid Certificate ID

e2fc3b2ba31c4b709942c857f8d15afd

This is to certify that

Asish Samanta

successfully completed and received a passing grade in

CAD101EN: Introduction to Cloud Development
with HTML, CSS, and JavaScript

a course of study offered by IBM, an online learning

initiative of IBM.

Rav Ahuja

AI and Data Science Program Director

IBM

Upkar Lidder

Senior Developer Advocate

IBM







 Verified Certificate
Issued July 20, 2021

 Valid Certificate ID
f910b36219fb4516ba9abd809557e38d

This is to certify that

MD TAUSIF

successfully completed and received a passing grade in

IPR: Indigenous Peoples' Rights

a course of study offered by ColumbiaX, an online learning
initiative of Columbia University.

Elsa Stamatopoulou

Director, Indigenous Peoples' Rights Program, Institute for the
Study of Human Rights

Columbia University



4/28/22, 8:38 PM LinuxFoundationX LFS158x Certificate | edX

https://courses.edx.org/certificates/db86d416c11f4d6e8cc14c041fd2e120 1/1

Verified Certificate

Issued April 28, 2022

Valid Certificate ID

db86d416c11f4d6e8cc14c041fd2e120

This is to certify that

Neha Prasad

successfully completed and received a passing grade in

LFS158x: Introduction to Kubernetes

a course of study offered by LinuxFoundationX, an online

learning initiative of The Linux Foundation.

Clyde Seepersad

SVP & General Manager, Training & Certification

The Linux Foundation



4/28/22, 7:56 PM LinuxFoundationX LFS170x Certificate | edX

https://courses.edx.org/certificates/e0d56f25f050496192d45d7b774c9258 1/1

Verified Certificate

Issued April 28, 2022

Valid Certificate ID

e0d56f25f050496192d45d7b774c9258

This is to certify that

Neha Prasad

successfully completed and received a passing grade in

LFS170x: Blockchain: Understanding Its Uses
and Implications

a course of study offered by LinuxFoundationX, an online

learning initiative of The Linux Foundation.

Clyde Seepersad

SVP & General Manager, Training & Certification

The Linux Foundation





10/18/21, 11:58 AM ColumbiaX BUDDHA1x Certificate | edX

https://courses.edx.org/certificates/35d0893ce99f44b3b619544cf0eb92da 1/1

Verified Certificate
Issued October 18, 2021

Valid Certificate ID
35d0893ce99f44b3b619544cf0eb92da

This is to certify that

Avi Shee

successfully completed and received a passing grade in

BUDDHA1x: Indian & Tibetan River of Buddhism

a course of study offered by ColumbiaX, an online learning
initiative of Columbia University.

Robert A. F. Thurman

Jey Tsong Khapa Professor of Indo-Tibetan Studies

Columbia University
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M a r  11 ,  2023

Suman Mondal

Create a Profile and Network on LinkedIn

an online non-credit project authorized by Coursera Project Network and offered through
Coursera

has successfully completed

Heidi Barker  
Subject Matter Expert  
Freedom Learning Group

Verify at :  
ht tps://coursera.org/veri fy/PZKLF6GME2HH 

  Cour ser a  ha s conf ir med the  identity of  this individua l a nd the ir
pa r t icipa t ion in the  pr oject .





Verified Certificate
Issued May 12, 2023
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[ 1 x 10 = 10 ]

 CS/B.TECH(N)/ODD/SEM-5/5682/2022-2023/I065

MAULANA ABUL KALAM AZAD UNIVERSITY OF TECHNOLOGY, WEST BENGAL
Paper Code :  CE(PC)506    Transportation Engineering

Time Allotted : 3 Hours Full Marks :70
The Figures in the margin indicate full marks.

Candidate are required to give their answers in their own words as far as practicable
 

Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) The road traffic consists of how many types of traffic?

 (II) The road foundation for modern highway construction, was developed by which of the following scientists?
a) Telford
b) Macadam
c) Tresguet
d) Both Telford and Macadam

 (III) The improper alignment of road will not result in __________
a) Increase in construction cost
b) Increase in maintenance cost
c) Increase of population
d) Increase in accidents

 (IV) Which is the first stage in traffic engineering studies?

 (V) The PCU (passenger car unit) value for a car on an urban road is
(A) 0.75 (B) 0.25 (C) 1.0 (D) 1.5

 (VI) At what rate is the temperature applied during the softening point test?

 (VII) On a single lane road with two-way traffic the minimum stopping sight distance is equal to

(A) stopping distance

(B) two times the stopping distance

(C) half the stopping distance

(D) three times the stopping distance

 (VIII) Which of the following is not a parameter of traffic stream?
a) Speed
b) PCU
c) Density of traffic
d) Flow of traffic

 (IX) After the abrasion test, the sample is passed through which sieve?

 (X) The current highway development works in India are undertaken by? 
a) NHDP
b) CPWD
c) PWD
d) NHAI

 (XI) Obligatory points through which the alignment should not pass are __________
a) Religious structure and costly structures
b) Intermediate towns
c) Important cities
d) Important places of worship

 (XII) Minimum value of super elevation at any curve in a road is

(A) Zero

(B) 0.5%

(C) Equal to camber

(D) 7 %

 
Group-B (Short Answer Type Question)

1/2



[ 5 x 3 = 15 ]

[ 15 x 3 = 45 ]

Answer any three of the following
 

2. What are obligatory points in highway alignment? [ 5 ]

3. Briefly explain PIEV theory [ 5 ]

4. What are the recommendations of Nagpur Road Conference? [ 5 ]

5. What are the Factors controlling the Highway alignment? [ 5 ]

6. Explain briefly the various stages of work in a new Highway Project. [ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 8 ]

[ 4 ]

[ 3 ]

8. [ 8 ]

[ 7 ]

9. [ 8 ]

[ 7 ]

10. [ 8 ]

[ 7 ]

11. [ 6 ]

[ 9 ]

*** END OF PAPER ***

(a)  The spacing between the contraction joints of a CC pavement is 4.2 m. Find the tensile stress developed
in the pavement due to contraction if the coefficient of friction between bottom of the pavement &
supporting layer is 1.2 & unit weight of concrete is 2400 kg/m3

(b)  What do you mean by frictional stress?

(c)  What is radius of relative stiffness?

(a)  A vertical summit curve is to be designed when two grades, + 1/50 and — 1/80
8 meet on a highway. The stopping sight distance and overtaking sight distance required
are 180m and 640m respectively. But due to site conditions the length of vertical curve
has to be restricted to a maximum value of 500m if possible.
Calculate the length of summit curve needed to fulfill the requirements of
(i) Stopping sight distance, and
(ii) Overtaking sight distance or at least intermediate sight distance and discuss the
results.

(b)  Discuss the types of summit curves

(a)  Explain maximum & minimum superelevation.

(b)  Design speed of a road is 65 kmph. The friction coefficient is 0.36 & reaction time is 2.5 sec. Calculate a)
Head light sight distance & Intermediate sight distance

(a)  Write short notes on design speed & stopping sight distance

(b)  Find the SSD on a highway at a descending gradient 2.5% for a design speed of 75 kmph. Assume other
suitable data as per IRC guidelines. 

(a)  What is Passenger Car Unit (PCU)? Write down the factors affecting PCU values

(b)  Discuss different types of traffic signs

2/2



[ 1 x 10 = 10 ]

[ 5 x 3 = 15 ]

[ 15 x 3 = 45 ]

 CS/B.TECH(N)/ODD/SEM-7/7693/2022-2023/I065

MAULANA ABUL KALAM AZAD UNIVERSITY OF TECHNOLOGY, WEST BENGAL
Paper Code :  CE(PE)705A    Railway and Airport Engineering

Time Allotted : 3 Hours Full Marks :70
The Figures in the margin indicate full marks.

Candidate are required to give their answers in their own words as far as practicable
 

Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) Which  is used for servicing and repair of the aircraft?
(a) Apron (b) Hanger (c) Terminal building (d) Holding apron

 (II) If the Lift off distance is 500m, What is the clear way length in runway?

 (III) What is Tongue rail?

 (IV) The runway of code D as per ICAO classification enables aircraft to operate having using span between
(a) 15m and 24m (b) 24m and 36m (c) 36m and 52m (d)52m and 65m.

 (V) Which wood is the best wood for wooden sleeper ?

 (VI) What is the the maximum transverse slope of runway pavement?

 (VII) The point upto which the new railway track laid at any time is called
(a) Rail head (b) Base (c) Terminal (d) Station

 (VIII) The yard where trains and other loads are received, sorted out, trains formed and dispatched onwards are called
(a) Station yard (b) Marshalling yard (c) Locomotive yard (d) Station yard

 (IX) What is the minimum composite index for wooden sleepers used on Indian railways ?

 (X) The sleeper density of a BG track is (n+6) in metric units. What is the number of sleepers per 1.024 km of track?

 (XI) A train is hauled by 2-8-2 locomotive with 22.5 tonnes load on each driving axle. Assuming the coefficient of rail-wheel
friction to be 0.25, what would be the hauling capacity of the locomotive?

 (XII) For a runway at an elevation of 1000m above MSL and airport reference temperature of 16 degree, what is  the rise in
temperature to be taken into account as per ICAO ?

 
Group-B (Short Answer Type Question)

Answer any three of the following
 

2. Briefly explain the term ‘Taxiway’ with proper diagram. [ 5 ]

3. What are the different types of rails used in India? Explain the functions of a good ballast. [ 5 ]

4. What are the advantages and disadvantages of wooden sleepers? [ 5 ]

5. Describe the basic runway patterns with sketches. [ 5 ]

6. Briefly explain the different failures in rails? [ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 3 ]

[ 12 ]

8. [ 5 ]

[ 10 ]

9. [ 5 ]

[ 10 ]

(a)  How will you find the length of a transition curve in a railway track?

(b)  Find the length of a transition curve and draw the offsets at every 15m, given that the design speed of the
train on curve is 90 kmph on a BG railway track.

(a)  Briefly discuss the corrections which are applied on runway basic length.

(b)  Find out the required runway length for the airport of reference code 4D located at 450m above mean sea
level. The runway effective gradient is 0.5%. The monthly mean of maximum and mean daily temperatures
of the hottest month of the year are 27 degree C and 18 degree C respectively.

(a)  Write down the difference between principal taxiway and exit taxiway with neat sketch.

(b)  A taxiway is to be designed for operating sub sonic aircraft 707-320 which has the following
characteristics. Determine the turning radius of the taxiway. Wheel base is 17.7m, tread of main loading
gear is 6.62m, and turning speed is 40kmph, co- efficient of friction between tyre and pavement surface is
0.13.
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10. [ 5 ]

[ 3 ]

[ 7 ]

11. [ 5 ]

[ 10 ]

*** END OF PAPER ***

(a)  What are the basic requirements of an ideal permanent way?

(b)  What is creep of rails?

(c)  Briefly explain any two theories of creep with neat sketches.

(a)  Give neat sketch of a single runway airport

(b)  The basic length of a runway is 2000m. The site conditions of the airport are as follows: Elevation is 240m,
sum of mean daily temperature in the hottest 30 days month period is 935 degree C and sum of maximum
daily temperature during the above period is 1535 degree C.

Longitudinal gradient of the runway is as follows:

Chainage (m)    0       400       800        1200          1500

Elevation (m)   100     101        98         101.8        102.08

Determine the corrected length of the runway.
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[ 1 x 10 = 10 ]

[ 5 x 3 = 15 ]

[ 15 x 3 = 45 ]

 CS/B.TECH(N)/ODD/SEM-5/5597/2022-2023/I065

MAULANA ABUL KALAM AZAD UNIVERSITY OF TECHNOLOGY, WEST BENGAL
Paper Code :  CE(PC)505    Environmental Engineering - II

Time Allotted : 3 Hours Full Marks :70
The Figures in the margin indicate full marks.

Candidate are required to give their answers in their own words as far as practicable
 

Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) The growth of huge amounts of algae and other aquatic plants leading to the deterioration of the water quality is called...
?

 (II) The inclination of bars to the horizontal in a manually cleaned screen is
a) 30 to 45 b) 15 to 30 c) 45 to 60 d) 60 to 90

 (III) Pathogens in the sludge may be destroyed by
a) Mechanical means b) Thermophilic condition c) Chemical treatment d) Aeration

 (IV) In the two pipe system for the drainage of buildings, the discharge from the waste pipe is disconnected from the drain by
using

a) Gully trap b) Silt trap c) Floor trap d) Grease trap

 (V) The waste can be classified as hazardous when
a) It does not cause any mortality. b) It increases mortality. c) It decreases mortality. d) It decomposes itself without any
aid.

 (VI) Theoretical oxygen demand (ThOD) value of 1000 mg/L lactose (C12H22O11, H2O) solution is
a)1000 mg/L b) 1027 mg/L c) 1067 mg/L d) 1097 mg/L

 (VII) When rainy season is confined to a few months of a year, the preferred sewerage system would be?

 (VIII) What is lateral sewer?

 (IX) If we increase the diameter of a sewer, then the self cleansing velocity will ____________

 (X)
In a BOD determination, 6 ml of wastewater is mixed with 294 ml of dilution water containing 8.4 mg/L of dissolved
oxygen. After 5-day incubation at 200C, the dissolved oxygen content of the mixture becomes 5.4 mg/L.  The BOD5 at

200C of the wastewater is

 (XI) In a city drainage system, having drainage to sewage ratio 20, what will be the peak dry weather flow?

 (XII) With increase in its duration, the intensity of rainfall will __________
 

Group-B (Short Answer Type Question)
Answer any three of the following

 

2. Discuss the fundamental processes of anaerobic digestion [ 5 ]

3. What will be the provision of freeboard in sewers and sw drains? [ 5 ]

4. a) What is the function of a grit chamber in a wastewater treatment plant?
b) Why maximum flow of wastewater is considered for designing of grit chamber?

[ 5 ]

5. What are the purpose of design period? [ 5 ]

6. Discuss about the presence of sulphur in wastewater. What is crown corrosion? How does it happen? [ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 5+10 ]

8. [ 15 ]

9. [ 15 ]

a) Discuss the different phases of treatment of municipal wastewater.
b) Draw the complete flow diagram of a conventional activated sludge plant including sludge treatment.

Source of sanitary water.

How estimate the design sewage discharge.
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10. [ 7+8 ]

11. [ 5+10 ]

*** END OF PAPER ***

a) In determining BOD5 of a sample, an analyser added 2 ml of a sample to a 300 ml BOD bottle and filled it with
dilution water. The analyst also prepared one blank bottle with same dilution water and incubated both at 200C
for 5 days. Dissolved oxygen measurements were made on the samples before and after incubation with the
following results: 7
Sample size    Initial DO     Final DO
ml                     mg/l               mg/l
___________________________________________________
2 ml sample         8.1           5.6
Blank Bottle         8.2            8.0
___________________________________________________
What is the BOD5 for the sample?
b) The BOD5 of a wastewater is determined to be 150 mg/L at 200C. The K1 value at 20 0C is known to be
0.23/day. What would be the BOD8 value if the tests were run at 15 0C?

a) What do you mean by activated sludge process with respect to biological treatment of wastewater? What is
activated sludge? 5
b) A conventional activated sludge plant processes 40, 000 m3/d of wastewater with an influent BOD5 of 230
mg/l. The total volume of the aeration basin is 8500 m3 and the MLSS concentration is 3000 mg/l. Calculate
aeration period, BOD5 loading in gm/m3/d and in g BOD5/d/g of MLSS.
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[ 1 x 10 = 10 ]

[ 5 x 3 = 15 ]

[ 15 x 3 = 45 ]

 CS/B.TECH(N)/ODD/SEM-7/7691/2022-2023/I065

MAULANA ABUL KALAM AZAD UNIVERSITY OF TECHNOLOGY, WEST BENGAL
Paper Code :  CE(PE)704B    Advanced Structural Analysis

Time Allotted : 3 Hours Full Marks :70
The Figures in the margin indicate full marks.

Candidate are required to give their answers in their own words as far as practicable
 

Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) Which series expansion is used by the Lax-Wendroff Technique?

 (II) For a thin plate residing in x-y plane and loaded along the z-axis, how the normal stress in the x-axis varies across the
thickness of the plate?

 (III) Give an example of a ductile material.

 (IV) The stiffness method is also known as _________.

 (V) Which is the technique used to overcome the disadvantages of the Lax-Wendroff technique?

 (VI) For a thin plate what is the value of normal stress in the direction of the plate thickness?

 (VII) How many rotations are possible in case of 3 dimensional frame/beam?

 (VIII) What is the finite difference method used for?

 (IX) As per Kirchhoff theory, what is the expression for shear strain at distance z from the mid-surface of a plate?

 (X) What is ductility?

 (XI) Relaxation techniques are used to ensure __________ .

 (XII) As per Kirchhoff theory write down the expression for horizontal strain along the x-axis at distance z from the mid-surface
of a plate.

 
Group-B (Short Answer Type Question)

Answer any three of the following
 

2. What’s The Difference Between FEM, FDM, and FVM? [ 5 ]

3. Write down the strain-displacement relations for Kirchhoff plate theory [ 5 ]

4. a) What happens if an element has more nodes than necessary? Will it have an impact on the solution?
b) What are the various types of elements that can be used in finite element analysis? Which one would you
prefer over others in certain situations?

[ 5 ]

5. Write down the stress-strain relations for a Kirchhoff thin plate. [ 5 ]

6. Write down the properties of a stiffness matrix and explain it with the help of a suitable example. [ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 15 ]

8. [ 7 ]

[ 8 ]

A circular plate of radius a is clamed at the edge and subjected to a uniform pressure of intensity po. Derive and
expression for the surface deflection.

(a)  Explain in details the Finite Difference Method along with the proper equations that are necessary for
formulation of the same. 

(b)  How many different approaches are there for formulating an FEM problem? Explain them individually.
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9. [ 15 ]

10. [ 6 ]

[ 9 ]

11. [ 5 ]

[ 10 ]

*** END OF PAPER ***

Develop the stiffness matrix for prismatic member AB with reference to the coordinates shown in the figure for the
following support conditions.
i) hinged at A and roller support at B
ii) fixed at A and B
iii) fixed support at A and roller support at B

(a)  Derive 4th order derivatives in finite difference technique.

(b)  How many iterative methods are there? Explain each of them individually.

(a)  What are the assumptions of small-deformation theory of thin shell?

(b)  Derive the expression for stress resultants of a thin shell with necessary sketches.
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[ 1 x 10 = 10 ]

[ 5 x 3 = 15 ]

[ 15 x 3 = 45 ]

 CS/B.TECH(N)/ODD/SEM-5/5660/2022-2023/I065

MAULANA ABUL KALAM AZAD UNIVERSITY OF TECHNOLOGY, WEST BENGAL
Paper Code :  CE(PC)504    Soil Mechanics - II

Time Allotted : 3 Hours Full Marks :70
The Figures in the margin indicate full marks.

Candidate are required to give their answers in their own words as far as practicable
 

Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) Maximum bearing capacity can be expected from ---------------------rock.

 (II) Large settlement in clayey soil will occur when water table ------------

 (III) Settlement of raft foundation in comparison to individual footing for same soil pressure is 
a) more b) less c) equal d) none of these

 (IV) The unit of coefficient of consolidation is --------------

 (V) The maximum dry density up to which any soil can be compacted depends upon -----------  and amount of  energy.

 (VI) Total lateral earth pressure is proportional to ------------------of depth of soil.

 (VII) The bearing capacity of a soil may be improved by ----------------------depth of foundation.

 (VIII) Settlement due to creep in soils is accidental on ---------------------
a) primary consolidation b) secondary consolidation c) initial settlement d) compaction settlement

 (IX) Write down the formula for Taylor’s stability number.

 (X) The coefficient of consolidation of a soil is affected by -----------------&----------------------

 (XI) To get better strength and stability , the fine grained soils are compacted as ---------- of OMC

 (XII) The effect of cohesion on a soil is to reduce -------------------- intensity but increase --------------------- intensity
 

Group-B (Short Answer Type Question)
Answer any three of the following

 

2. Define the factors which affect the compaction process. [ 5 ]

3. A wall with smooth vertical back retains a mass of cohesionless soil of 10m height, has horizontal backfill. The
backfill soil weighs 21 KN/m3 and has an angle of internal friction 300. Determine the total active earth pressure
and its point of application.

[ 5 ]

4. In a laboratory compaction test on soil the results are found as specific gravity = 2.65, maximum dry density = 1.82
gm/cc, water content = 17%. Determine degree of saturation and air content.

[ 5 ]

5. A retaining wall 4m high supports backfill of C = 20 KN/m2, φ = 300, ϒ= 20 KN/m3 with horizontal top surface. The
backfill carries a surcharge of 20 KN/m2. If the wall pushed towards backfill then determine total earth pressure of
backfill.

[ 5 ]

6. Calculate the factor of safety with respect to cohesion of a clay slope laid at 1 in 2 to a height of 10m, if angle of
internal friction φ = 100, C = 25 KN/m2 and ϒ = 19 KN/m3. Also determine the critical height of slope in this soil.
Consider for φ = 100, if ί=300 then Sn = 0.075 and if ί=150 then Sn = 0.023

[ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 12 +3 ]A retaining wall 6 m high has a smooth vertical back. The horizontal backfill surface is level with top of wall
carries a uniformly distributed surcharge of 2.5 T/m2. The sandy backfill having unit weight 1.7 gm/cc and angle of
internal friction 400 and top 2 m is unit weight 1.6 gm/cc and angle of internal friction 300. Determine total active
earth pressure and it’s point of application on retaining wall.
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8. [ 7+8 ]

9. [ 10+5 ]

10. [ 8+7 ]

11. [ 15 ]

*** END OF PAPER ***

A retaining wall 2 m in height has a smooth vertical surface. The backfill has a horizontal levelled surface with at
top of retaining wall. The density of backfill is 1.8 T/m2, shearing resistance angle is 300 and cohesion is zero. A
uniformly distributed surcharge load of 3T/m2 intensity is acting on the backfill. a) Determine the magnitude and
point of application of total active earth pressure. b) If during rainy season, water table rises behind the wall to a
height of 1 m above base of wall, determine the effect on value of active earth pressure if there is no change in
angle of shearing resistance. Submerged unit weight of backfill is 1.25 T/m2

Mass of mould + mass of wet soil (gm)    2925      3095      3150      3125      3070
Water Content (%)                                    10.0        12.0       14.3       16.1       18.2

Volume of mould = 1000 ml , Mass of mould = 1000gm. G = 2.7

Define compaction curve showing the optimum moisture content and maximum dry density. Also plot zero air void
line.

a) A vertical wall, 5 m high supports a saturated cohesive backfill with horizontal surface. The top 3 m of backfill
weighs 1.76 gm/cc and has an apparent cohesion of 0.15 kg/cm2. Next 2 m backfill weighs 1.92 gm/ cc and
cohesion 0.2 kg/cm2. i)determine depth of tensile crack if it occurs behind the wall ii) Also determine active earth
pressure after tensile crack occurrence and it’s point of application for top 3 m soil.
b) A vertical retaining wall of height 5 m supports a horizontal backfill. The backfill soil 2 m from G.L. consist of
clay (C = 10 KN/m2, φ = 200, ϒ = 17 KN/m3) and rest 3 m consist of sand (φ = 300, ϒ = 16 KN/m3). Here tensile
crack occurs up to 2 m from top. Determine total active earth pressure and it’s point of application.  

A rectangular footing of size 1.8 m x 3 m has to transmit the load of a column at depth of 1.5 m. The soil properties
are η = 40%, G = 2.67, w = 15%, C = 8 KN/m2 and φ = 32.50. Determine safe load by using IS code method.
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[ 1 x 10 = 10 ]

[ 5 x 3 = 15 ]

[ 15 x 3 = 45 ]

 CS/B.TECH(N)/ODD/SEM-7/7687/2022-2023/I065

MAULANA ABUL KALAM AZAD UNIVERSITY OF TECHNOLOGY, WEST BENGAL
Paper Code :  CE(PE)703A    Air and Noise Pollution and Control

Time Allotted : 3 Hours Full Marks :70
The Figures in the margin indicate full marks.

Candidate are required to give their answers in their own words as far as practicable
 

Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) When the vibrating object moves backwards, it creates a region of low pressure called---------

 (II) What is the relations among Li, Lp and Lw with reference to different expressions to sound level?

 (III) Blue baby syndrome is caused by--------

 (IV) What is the recommended maximum noise level in a residential area in night time (as per CPCB)?

 (V) Ozone Depletion is a consequence of:

a. Greenhouse Effect

b. Emissions of CFC

c. Emissions of VOCs

d. Emissions of NOX

 (VI) What do you mean by Albedo?

 (VII) When the environmental lapse rate is greater than the dry adiabatic lapse rate, then the atmosphere is said as-------

 (VIII) What will be the plume pattern when the atmosphere is unstable?

 (IX) One Dobson unit is equal to-----

 (X) Which component of an electrostatic precipitator can remove gases like sulphur dioxide through a spray of water or
lime?

 (XI) When the air is warmed by compression as it descends in a high pressure system and achieves temperature higher than
that of the air underneath, the inversion is called-------

 (XII) A vibrating body produces sound. However, no sound is heard when a simple pendulum oscillates in air why?
 

Group-B (Short Answer Type Question)
Answer any three of the following

 

2. Define primary and secondary pollutants. Give examples. [ 5 ]

3. What to you mean by global warming? Define Acid Rain. [ 5 ]

4. Discuss what you know about the audible range of sound intensity. [ 5 ]

5. Define sound power. Establish the relation between sound power and sound intensity. [ 5 ]

6. An air parcel having 40° temperature moves from ground level to 500m elevation in dry air following the adiabatic
lapse rate. Calculate the temperature of air parcel at 500m elevation.

[ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 5+5+5 ]a) Define Lapse Rate. What do you mean by inversion and its types?

b) Define Plume and Plume Rise.
c) List out the types of Plume Pattern? Define Coning.
 

1/2



8. [ 5+7+3 ]

9. [ 5 ]

[ 10 ]

10. [ 2 ]

[ 3 ]

[ 10 ]

11. [ 10 ]

[ 5 ]

*** END OF PAPER ***

a) Why is “Conditional Stability” so named?

b) With the help of a sketch show the co-ordinate system of Gaussian model.

c) Find the Cartesian (x, y, z) co-ordinates of the following points: (need not to be
shown in the Coordinate system)

 i) The stack tip,

 ii) The point representing a ground level source with negligible effective height,

 iii) Any point on plume centerline,

(a)  Discuss the Global Warming- pollutants, their sources?

(b)  Enumerate the causes, and effect of ozone layer depletion? 

(a)  Mention the relationship of i) period and frequency b) wavelength and frequency.

(b)  Write down the expression to quantify the sound with various frequencies in root mean square sound
pressure (Prms) over a measurement time T.

(c)  If a sound source has a pressure of 2000 µPa at 10 m distance, compute
(i) the sound pressure level in dB
(ii) the sound intensity in Watt/m2
(iii) the sound power in Watt

(a)  An industry utilises 0.3 Ml of oil fuel per month. It has also been estimsted that for every 1 Ml of fuel oil
burnt in the factory,per year,the quantities of various pollutants emitted are given as:
particulate matter =2.9t/yr
SO2 = 60t/yr
NOx = 8t/yr
HC = 0.4t/yr
CO = 0.5t/yr
Calculate the height of the chinmey required to be provided for safe dispersion of the pollutants.0

(b)  What do you mean by Negative lapse rate and inversion?
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) The ratio of the maximum deflections of a simply supported beam with a central load W and of a cantilever of same
length and with a load W at its free end, is

 (II) A concentrated load P is supported by the free end of a quadrantal ring AB whose end B is fixed. The ratio of the vertical
to horizontal deflections of the end A, is________

 (III) The total strain energy of a beam of length L, having moment of inertia of its section I, when subjected to a bending
moment M, is ____________________

 (IV) A truss containing j joints and m members, will be a simple truss if

 (V) The ratio of the deflections of the free end of a cantilever due to an isolated load at l/3rd and 2/3rd of the span, is

 (VI) The equivalent length of a column of length L, having both the ends hinged, is

 (VII) Principal planes are subjected to___________________only.

 (VIII) Hoop strain of the walls of a cylinder due to liquid is

 (IX) The ratio of maximum shear stress to average shear stress of a circular beam, is

 (X) The general expression for the B.M. of a beam of length l is the beam carries

 (XI) The point of contraflexure is the point where_____________________

 (XII) In plastic analysis, the shape factor for a circular section, is_____________
 

Group-B (Short Answer Type Question)
Answer any three of the following

 

2.  What is degree of kinematic indeterminacy? [ 5 ]

3. Write down the Castigliano’s first theorem. [ 5 ]

4. What is meant by absolute maximum bending moment in a beam? [ 5 ]

5.  What is the significance of unit load method? [ 5 ]

6. Write the equation for final moments in moment distribution method. [ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 15 ]The steel truss shown in figure is anchored at A and supported on rollers at B. if the truss is so designed that,
under the given loading, all tension members are stressed to 110 N per square mm and all compression
members to 85 N per square mm. Find the vertical deflection of the point C. Take E = 2 x 105 N per square mm.
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8. [ 15 ]

9. [ 15 ]

10. [ 15 ]

Find the horizontal deflection of joint ‘B’ in the frame shown in figure. Take E = 2x105 MPa and I = 3.5x108 mm4.

Determine the horizontal displacement at the roller support of the rigid jointed frame shown in figure. Take E =
2x105 MPa and I1 = 30x108 mm4

Determine the vertical deflection of joint E for the Warren truss shown in figure. Take A = 645 mm2 and E = 200
kN/mm2 for all the members

2/3



11. [ 15 ]

*** END OF PAPER ***

Draw the ILD for the forces in members U2L2 and U2L3 of the truss shown in figure.
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) The stage of river carrying a discharge of Q m3/sec at a point is 10 m and slope of water surface is (1/4000). The
discharge of a flood at the same point and same stage of 10 m with a water surface slope of (1/1000) will be

 (II) What is an  IUH?

 (III) For an annual flood series arranged in decreasing order of magnitude, the return period for a magnitude listed at position
m in a total of N entries is__________

 (IV) What is the Muskingum method ?

 (V) Symon’s rain gauge is a type of _________

 (VI) What is an anticyclone? 

 (VII) Which type of rain gauge is used for measuring rains in remote, hilly inaccessible areas?

 (VIII) A 6h rainfall of 6 cm at a place A was found to have a return period of 40 years. What is the probability that as a 6h
rainfall of this or larger magnitude will occur at least once in 20 successive years ?

 (IX) What is a Thiessen polygon ?

 (X) What is Potential evapotranspiration ?

 (XI) A well having size 7.70 m x 4.65 m in lateritic soil has its normal water level 5.08 m below ground level. After pumping
for 1.5 hours, the water level depressed to 5.93 m and pumping was stopped. The water level after 4 hours from time
alter pumping stopped is 5.68 m. the specific capacity of the well is:

 (XII) The point of inflection on the recession limb of a hydrograph represents:____________
 

Group-B (Short Answer Type Question)
Answer any three of the following

 

2. A catchment has four sub-areas. The annual precipitation and evaporation from each of the areas are given in
table below:
Assume that there is no change in the groundwater storage on an annual basis. Calculate for the whole
catchment the values of annual average (i) precipitation and (ii) evaporation. What are the annual runoff co-
efficients for the sub-areas and for the total catchment taken as a whole.

Sub-area Area (Mm2) Annual Precipitation
(mm)

Annual evaporation
(mm)

A

B

C

D

10.7

3.0

8.2

17.0

1030

830

900

1300

530

438

430

600

[ 5 ]

3. What are the assumptions made in unit hydrograph theory? [ 5 ]

4. Define w-index and φ-index. [ 5 ]

5. The total rainfall in a catchment of area 1000 km2, during a 6-h storm, is 19 cm. The surface runoff due to this
storm computed from triangular direct runoff hydrograph is 1 x 108 m3. Determine the φ index for this storm.

[ 5 ]

6. A bridge has an expected life of 25 years and is designed for a flood magnitude of return period 100 years. (a)
what is the risk of this hydrologic design? (b) if a 10% risk is acceptable, what return period will have to be
adopted?

[ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
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7. [ 5+5+5 ]

8. [ 5+5+5 ]

9. [ 15 ]

10. [ 8 ]

[ 7 ]

11. [ 5 ]

[ 5 ]

[ 5 ]

*** END OF PAPER ***

Describe the various methods of computing average rainfall over a basin. Discuss the merits and demerits of
each one.

Compute the average depth of rainfall for catchment shown in figure with an area of 200 km2, using all the three
methods. The rainfall amounts are indicated in mm at the respective gauge sites. Also compute the volume of rain
water in m3 received by the catchment area in each case.

                                                 Figure

For a river, the estimated flood peaks for two return periods by the use of Gumbel’s method, are given below

Returns period (years) Peak flood (m3/s)

100

50

485

445

What flood discharge in this river will have return period of 100 years.

(a)  The inflow hydrograph readings for a stream reach in m3/sec at 12 hour intervals are as follows:
42, 45, 88, 272, 342, 288, 240, 198, 162, 133, 110, 90, 79, 68, 61, 56, 54, 51, 45, 45 and 42. The
Muskingum coefficients for the stream reach are k=36 hr and x=0.15. determine the attenuation in peak
flow discharge.

(b)  Also determine the time of peak outflow

(a)  On the basis of isopluvial maps, the 50 year-24 hr maximum rainfall at Bangalore is found to be 16 cm.
determine the probability of 24 hr rainall of magnitude equal to or greater than 16 cm occurring at
bangalore:
At least once in 10 successive years.

(b)  Two times in 10 successive years.

(c)  Once in 10 successive years.
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) Prestressed concrete electric poles are generally prestressed with ______________

 (II) The grade of concrete for prestressed members should be in the range of _________________

 (III) Torsional shear stresses developed in prestressed members in inversely proportional to the ___________

 (IV) In the anchorage zone of a post tensioned beam splitting cracks due to bursting tensions developed in the direction of
_______________________

 (V) Prestressing a continuous concrete beam results in _____________

 (VI) In composite construction prestressed elements are used advantageously in the __________

 (VII) The simplest method of analysis of bursting tension in anchorage zone is  _______________

 (VIII) In prestressed concrete beams , prestressing results in secondary moments due to __________

 (IX) For computing the deflection of composite beams due to live load, the second moment of area to be used should be on
that of _____________

 (X) The desgin of PSC electric poles combined bending and torsion develops due to _____

 (XI) The minimum section modulus of a prestressed concrete section is influenced by ____________

 (XII) The concept of equivalent prism for eccentric cables was developed by _____________
 

Group-B (Short Answer Type Question)
Answer any three of the following

 

2. What type of aggregates are recommended for the production of high strength concrete? [ 5 ]

3. Explain the various modes of failure encountered in prestressed concrete beams subjected to bending moment
shear and torsion.

[ 5 ]

4. The horizontal prestress at the centroid of a concrete beam of rectangular cross section , 120mm by 250 mm is 7
N/mm2 and the maximum shearing force on the beam is 70KN. Calculate the maximum principal tensile stress. 

[ 5 ]

5. Briefly outline the Mangels method computing the horizontal and transverse stress in end blocks subjected to
concentrated force from anchorage.

[ 5 ]

6. A concrete box section girder has an overall depth and width 800 and 600 mm, respectively. The concrete walls
are 100 mm thick on both the horizontal and vertical parts of box. Determine the maximum permissible torque if
the section is uniformly prestressed by a force 200 KN. Assume the maximum permissible diagolan tensile stress
as 0.7 N/mm2

[ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 8 ]

[ 7 ]

(a)  A prestrssed concrete beam 400 mm X 600 mm in section has a span of 6 m and is subjected to a
uniformly distributed load of 16 KN/ m including the self weight of the beam. The prestressing tendons are
located at the lower third point and provide an effective prestressing force of 960 KN. Determine the
extreme fibre stresses in concrete at the midspan section.

(b)  A prestressed concrete beam 250 mm wide and 375 mm deep is prestressed by concentrically placed
tendon. The span of the beam is 8 m and the beam has to support an imposed load of 4.25 KN/m. Find the
prestressing force necessary so that the tension is just avoid at the soffit of the mid section.
If however, the tendon is provided at an eccentricity of 65 mm find the prestressing force necessary so that
tension is just avoided at the soffit of the mid section
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8. [ 15 ]

9. [ 15 ]

10. [ 15 ]

11. [ 15 ]

*** END OF PAPER ***

A post tensioned concrete beam of rectangular section is 250 mm wide and 450 mm deep. The beam is
prestressed by two cables of area 510 mm2 each, which are initially prestressed to 1500 N/mm2. The eccentricity
of the cables is 90 mm through the length of the beam, the span of the beam 8 m. Ignoring all losses find the
deflection at the centre when the beam supports its own weight.
What would be the deflection at the centre when the beam carries an imposed load of 15 kn/m and there is a 20
% loss in prestress. Concrete weighs 24 kn/m3. Modulus of elasticity for concrete is 40 kn / mm2.

 

 The end block of a post tensioned prestressed member is 600 mm wide and 600 mm deep. One cable
comprising 8 wires of 12 mm diameter stands carrying a load of 1160 kN are anchored by plate anchorages, 160
mm square located with their centres at 135 mm from the edges is 50 mm in diameter. Values of f ck = 45 N/mm2
, f ci = 25 N/mm2 and f y = 250 N/mm2 .n Using IS : 1343-1980, design the suitable anchorage for the end block.

 A prestressed concrete beam of rectangular beam of rectangular section is 150 mmwide, 375 mm deep and is
simply supported over a span of 8 meters. The beam is concentrically prestressed by a cable carrying an effective
prestressing force 337.50 KN. The beam supports an all inclusive load of 8 Kn/m. Compare the principal tensile
stresses induced in the beam with and without the prestress, at the support section.

A rectangular concrete beam of cross-section 30 cm deep and 20 cm wide is prestressed by means of 15 wires of
5 mm diameter located 6.5 cm from the bottom of the beam and 3 wires of diameter 5 mm, 2.5 cm from the top.
Assuming the prestress in the steel as 840 N/mm2, calculate the stresses at the extreme fibers of the mid-span
section when the beam is supported its own weight over span of 6m. If a uniformly distributed live load of 6kN is
imposed, evaluate the maximum working stress in concrete. The density of concrete is 24 KN/m3.
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) Which foundations are suitable for earthen and rock-fill dams?

 (II) What is the axis of a gravity dam?

 (III) Which is the simplest type of spillway and may be constructed on small bunds or thin arch dams?

 (IV) Which dam is suitable for narrow valleys?

 (V) ”The general bed level at the dam site should preferably be lower than that of the river basin.” Is the statement correct?

 (VI) Which line acts as a dividing line between dry (or moist) and submerged line?

 (VII) “The percentage of energy dissipation in a hydraulic jump increases with the increase in the Froude number.” Is the
statement true or false?

 (VIII) Is Tehri dam partly earthen and partly rockfill?

 (IX) Which foundation is not fit for concrete gravity dam or for rock-fill dams?

 (X) Which failure occurs when the net horizontal force above any plane in the gravity dam or at the base of the dam exceeds
the frictional resistance developed at that level?

 (XI) The foundation soil for the proposed site of the dam should be examined by which method?

 (XII) What are transverse joints in concrete gravity dams?
 

Group-B (Short Answer Type Question)
Answer any three of the following

 

2. Classify dams according to their (i) use and (ii) hydraulic designs. [ 5 ]

3. What are the location criteria for dam site? [ 5 ]

4. Explain about Grout curtain and Relief wells. [ 5 ]

5. How the uplift pressure diagram will get modified under
i. The presence of a drainage gallery
ii. Tension crack near the heel of the dam?

[ 5 ]

6. Discuss energy dissipation in hydraulic jump. [ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 15 ]

8. [ 15 ]

9. [ 9 ]

[ 6 ]

10. [ 8 ]

[ 3 ]

[ 4 ]

11. [ 15 ]

With the help of neat sketches illustrate:
a) Ogee spillway
b) Trough spillway
c) Side channel spill way.

What are the investigations required for dam site?

(a)  Enumerate and explain by neat sketches the different ways by which the earthen dams may fail.

(b)  Also suggest suitable precautions that should be under taken to avoid each type of failure.

(a)  Differentiate between the following:
i) Diversion dam and gravity dam
ii) Rigid dam and non rigid dam

(b)  Write a short note on foundation problem for dams and their remedies.

(c)  Discuss the various factors affecting the choice of type of dam.

What are the factors for selection of site of dam? Explain in detail.
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) As per the code IS-456, for controlling the vertical deflection of continuous two-way slabs with Fe415 grade HYSD steel
reinforcement bars, the maximum value of the span to overall depth ratio should be .......................

 (II) HYSD bars in either direction in RCC slabs should not be less than -------- of total cross-sectional area.

 (III) All RCC columns, as per the code IS-456, shall be designed for minimum eccentricity, equal to the unsupported length of
column/500 plus lateral dimension/30, subjected to a minimum eccentricity value of  .................... mm.

 (IV) A square-shaped RCC solid slab, supported only on two opposite edges and unsupported on the remaining two edges,
may be considered as .............-  way slab.

 (V) For a 2 m long cantilever beam with 1% Fe415 re-bars, the ratio of span to effective depth is .…....

 (VI) The unsupported length between end restraints, as per the code IS-456, should not exceed ............. times the least
lateral dimension of a column.

 (VII) Wind load for RCC structure design may be computed from the code .........

 (VIII) As per the code IS-456, for deflection control, the basic value of span to effective depth ratio, for continuous spans up to
10 m, should not be greater than .................

 (IX) For RCC slabs spanning in two directions, the ............. of the two spans should be used for calculating the span to
effective depth ratios, as per the code IS-456.

 (X) Dead load for RCC structure design may be computed from the code  .........

 (XI) Diameter of steel reinforcing bars should not excced ………….mm for a 100 mm thick RCC slab.

 (XII) Mild steel bars in either direction in RCC slabs should not be less than  --------  of total cross-sectional area.          
 

Group-B (Short Answer Type Question)
Answer any three of the following

 

2. Why are the under-reinforced RCC beam sections much better than the over-reinforced RCC sections ? [ 5 ]

3. Determine Fe415 reinforcement for 300 mm x 600 mm M15 beam section with 150 kN.m bending moment. [ 5 ]

4. Explain the concept of stress block for limit state of collapse in flexure. [ 5 ]

5. Calculate Fe250 stirrups for shearing force of 100 kN in 250 x 400 mm M15 beam with 1 % steel re-bars. [ 5 ]

6. Explain, in brief, the structural design procedure of RCC piles and pile cap. [ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 15 ]

8. [ 15 ]

9. [ 15 ]

Find out the moment of resistance of a singly reinforced concrete beam of 200 mm width and 400 mm effective
depth, if the beam is reinforced with 4 rebars of 16 mm diameter. Consider the grade of steel as Fe415 and grade
of concrete as M20. Also, redesign the steel reinforcements in this RCC beam, if required, in compliance with the
specifications of the relevant IS code.

Design a balanced singly-reinforced concrete beam section for an applied moment of 60 kN.m in the service
condition, if the width of the RCC beam is limited to 175 mm due to some architectural constraints. The design is
to be done by using M20 grade of concrete and Fe415 grade of steel reinforcement bars. Also, the design must
conform to all the relevant specifications of the code IS:456.

Design a four-span continuous RCC slab for a 6.5 m wide and 13.5 m long hall, by using M20 grade concrete mix
and HYSD steel rebars of grade Fe415, if the RCC slab is to be monolithically supported on three intermediate
RCC beams of 240 mm sectional width and if the ends of the RCC slab are to be supported on the brick walls of
the hall. The roof finishing load is 1.5 kN/m2 and the service live load on the RCC slab may be taken as 2 kN/m2 .
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10. [ 15 ]

11. [ 15 ]

*** END OF PAPER ***

Determine the steel reinforcements for a RCC beam if the effective depth of the beam is kept equal to 500 mm
due to some architectural constraints. The beam is subjected to a maximum bending moment of 60 kN.m during
the service life of the structure and the width of the RCC beam is limited to 175 mm due to space restrictions. The
design is to be done by using M20 grade of concrete and Fe415 grade of steel reinforcement bars. Also, find out
whether the given beam section is to be doubly-reinforced or not.

A 250 mm wide RCC beam section, having an effective depth of 400 mm, is subjected to ultimate design shear
force of 150 kN at the critical section near the supports. The tensile reinforcement at the support location is 0.5
percent. Design the stirrups near the beam supports.  Also, design the minimum shear reinforcement at the mid-
span, where the shearing force is nearly zero.  Assume concrete of grade M20 and mild steel bars of Fe250
grade.
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) What is Public Domain software ?

 (II) what do you mean by Cyber Law ?

 (III)  Which section of IT Act deals with the legal recognition of electronic records ?

 (IV) Which type of Key pair is used in Digital signature ?

 (V) What is cyber crime ?

 (VI) What do you mean by Computer resource ?

 (VII) What is Phishing ?

 (VIII)  What are the works of Service Provider ?

 (IX) Linux is which type of software.

 (X) What do you mean by Computer resource ?

 (XI) What is software privacy ?

 (XII)  What do you mean by National Agency ?
 

Group-B (Short Answer Type Question)
Answer any three of the following

 

2. Explain Ethics for computer user. [ 5 ]

3. Explain Intellectual Property Rights. [ 5 ]

4. Explain Cyber space, Cyber ethics & Cyber Crime . [ 5 ]

5. Explain cyber-Jurisprudence and law in detail. [ 5 ]

6. Explain the four classifications of ethical issues. [ 5 ]
 

Group-C (Long Answer Type Question)
Answer any three of the following

 

7. [ 5 ]

[ 5+5 ]

8. [ 5 ]

[ 5 ]

[ 5 ]

9. [ 5 ]

[ 5 ]

[ 5 ]

10. [ 5+5+5 ]

11. [ 5 ]

[ 5+5 ]

*** END OF PAPER ***

(a)  What is the liability of network service providers under the Act?

(b) Explain cryptography. List out the types of cryptography algorithm and explain any two of them.

(a)  Explain the provisions for protection of online trade marks under the Trade marks Act 1999. 

(b)  What is Electronic evidence?

(c)   What are the legal polices ?

(a)  Discuss International Law and Jurisdictional issues in cyberspace.

(b)  Explain Dispute resolution in cyberspace . 

(c)  What is the role of cyber law?

Write short notes on: a) E-commerce salient features b) Identity theft and fraud c) B2C and C2C

(a)  How plagiarism can be prevented?

(b) Explain about E-Governance under Indian Perspective. List out advantage and disadvantage of E-
Governance.
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) what are the two characteristics of heuristic knowledge?

 (II) List the quantifiers in first order logic.

 (III) List the two types of Parsing

 (IV) The first and the most simple step in problem-solving is:
 a. Goal Formulation     b. Problem Formulation          c. Path Costing           d. None of the above

 (V) which search algorithm requires less memory?

 (VI) Knowledge-based agents are composed of two main parts. What are they?

 (VII) How Many Data Type Predicates are there?
 a. one.        b. Two.              c. Three.       d. Four.

 (VIII) Define Explanation-based learning?

 (IX) A production system consists of ______steps
a. one.              b. Two.           c. Three.           d. Four

 (X) Face Recognition system is based on which type of approach?

 (XI) Define Flat Local Maximum ?

 (XII) List the four ways of knowledge representation.
 

Group-B (Short Answer Type Question)
Answer any three of the following

 

2. Explain DFS in AI. [ 5 ]

3. what are the kind of knowledge which needs to be represented in AI systems? [ 5 ]

4. Explain PEAS Representation Model with an example. [ 5 ]

5. What are the differences between the A* algorithm and the greedy best-first search algorithm? [ 5 ]

6. Explain Utility based agents with suitable diagram. [ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 3 ]

[ 12 ]

8. [ 15 ]

9. [ 15 ]

10. [ 3 ]

[ 8 ]

[ 4 ]

11. [ 15 ]

*** END OF PAPER ***

(a)  Define Tic-Tac Toe Problem.

(b)  Explain with an Example

Explain Bidirectional search algorithm with an example

Discuss about features of environment.

(a)  State the main features of Hill Climbing Algorithm.

(b)  Compare Simple hill Climbing algorithm with Steepest-Ascent hill-climbing

(c)  what is Simulated Annealing?

Give some application areas of AI in Healthcare sector?
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) ___________ is decided on the basis of ordering cost and carrying cost.

 (II) What is GOLF Analysis

 (III) What is Function Cost Matrix?

 (IV) ERP supports __________ currency value

 (V) Which type of organization is temporary by nature

 (VI) Which colour is used to illustrate actual progress in bar charts?

 (VII) What is the symbol for activity in a network diagram?

 (VIII) ___________ shows minimum stock to be maintained.

 (IX) Production Planning and Control function is crucial for ensuring efficiency and cost savings in_

 (X) State the types of values

 (XI) Who is the head of production department?

 (XII) What is PERT Analysis?
 

Group-B (Short Answer Type Question)
Answer any three of the following

 

2.  List, in order, the six steps basic to both PERT and CPM. [ 5 ]

3. Calculate minimum stock level, maximum stock level, and re-ordering level:
(i) Maximum Consumption = 300 units per day
(ii) Minimum Consumption = 180 units per day
(ii) Normal Consumption =190 units per day
(iv) Reorder period = 10-15 days
(v) Reorder quantity = 2,000 units
(vi) Normal reorder period = 13 days.

[ 5 ]

4.  Discuss the difference between CPM and PERT. [ 5 ]

5. State the difference between Industrial management and Product Management [ 5 ]

6. What is Job Shop Production? [ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 5 ]

[ 10 ]

8. [ 8 ]

[ 7 ]

9. [ 10 ]

[ 5 ]

(a)  Write a short note on JIT.

(b)  State the advantages of JIT.

(a)  State the difference between authority and responsibility

(b)  State the process of creating an organization

(a)  State the types of formal organization

(b)  Write a short note on informal organization
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10. [ 15 ]

11. [ 15 ]

*** END OF PAPER ***

A small project is composed of 7 activities whose time estimates are listed below. Activities are being identified
by their beginning (i) and ending (j) node numbers.

Activities Time in weeks

i j to tl tp

1 2 1 1 7

1 3 1 4 7

1 4 2 2 8

2 5 1 1 1

3 5 2 5 14

4 6 2 5 8

5 6 3 6 15

1. Draw the network
2. Calculate the expected variances for each
3. Find the expected project completed time
4. Calculate the probability that the project will be completed at least 3 weeks than expected
5. If the project due date is 18 weeks, what is the probability of not meeting the due date?

A manufacturing company places a semi-annual order of 24,000 units at a price of Rs. 20 per unit. Its carrying
cost is 15% and the order cost is Rs. 12 per order.

Calculate:

1. What is the most economical order quantity?
2. How many orders need to be placed?
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) In which memory a String is stored, when we create a string using new operator?

 (II) ________________ is an abstract machine. It is a specification that provides runtime environment in which java
bytecode can be executed.

 (III) Which of the following keywords are used to control access to a class Member?

A) new
B) abstract
C) public
D) interface

 (IV) An abstract class, which declared with the “abstract” keyword, cannot be instantiated. True or False?

 (V) Out of the following which one is not correctly matched ?

A) JAVA - Object Oriented Language
B) FORTRAN - Object Oriented Language
C) C++ - Object Oriented Language
D) BASIC - Procedural Language

 (VI) "A package is a collection of classes, interfaces and sub-packages"

The above statement is true or false?

 (VII) Which of the following statements is valid array declaration?

A) int number ()
B) float average [ ]
C) int marks
D) count int[ ]

 (VIII) Java virtual machine is ________________. Fill in the blank.
A) platform dependent totally
B) independent
C) depends on machine architecture only
D) depends on OS only

 (IX) Which method is used to set the graphics current color to the specified color in the graphics class?

 (X)
Java is robust because ________________ . Fill in the blank.

A) it is object oriented 
B) garbage collection is present
C) inheritance is present
D) exception handling

 (XI) Consider the following 2 statements(S1 and S2).
(S1) C++ uses compiler only.
(S2) Java uses compiler and interpreter both.
Above statements are true or false?
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 (XII)
What is the length of the application box made by the following Java program?

import java.awt.*;

    import java.applet.*;

    public class myapplet extends Applet

    {

        public void paint(Graphics g)

        {

            g.drawString("A Simple Applet", 20, 20);   

        }

   }

A) 20
B) 50
C) 100
D) System dependent

 
Group-B (Short Answer Type Question)

Answer any three of the following
 

2. What is qualified association? Describe with an example [ 5 ]

3. What is an object? Why Java is called an object oriented language? Write the difference
between procedural oriented programming and object oriented programming.

[ 5 ]

4. Explain static keyword with suitable Java code. [ 5 ]

5. What is dynamic method dispatch in Java? Explain with an example. [ 5 ]

6. What AWT? What is Event Listener? [ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 5+5+5 ]

8. [ 5+5+5 ]

9. [ 5+5+5 ]

10. [ 15 ]

11. [ 2+6 ]

[ 4 ]

[ 3 ]

*** END OF PAPER ***

Discuss the differences between the following: 
i) ‘throw’ and ‘throws’ clause
ii) final and finally
iii) Abstract classes and Interfaces

Write short notes of the following:
i) Link and Association
ii) Thread Life-Cycle
iii) Abstraction

Write short notes of the following:
i) Dynamic method dispatch
ii) Dynamic binding
iii) Encapsulation

Create a package and write a java file with four methods for four basic arithmetic operations such as addition,
subtraction, multiplication and division. These methods should save the file in the package. Write one more
program that imports the above file to use those four methods.

(a) What are exceptions? Explain the user defined exceptions and system defined exceptions with suitable   
 examples.

(b)  Briefly explain the use of “this” and “super” keywords.

(c)  Difference between’ = =” operator and “equals” methods in the context of string object.
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) A type of optical media?

 (II) Tag is used to create a numbered list in HTML?

 (III) In Audio & Video compression, the term RGB means

 (IV) State characteristic of a multimedia system?

 (V) Which image files are lossy format?

 (VI) DVD stands for

 (VII) The ________ defines the syntax of markup constructs and include additional definitions such as character entity
references.

 (VIII) PDFA format is

 (IX) What are multimedia software?

 (X) A smaller version of an image is called a

 (XI) ____________ refers to information types synthesized by the computers.

 (XII) In Video Compression, an independent frame that is not related to any other frame is called
 

Group-B (Short Answer Type Question)
Answer any three of the following

 

2. Briefly explain JPEG image compression with block diagram. [ 5 ]

3. Define spatial and temporal redundancy? What is QoS? [ 5 ]

4. Write the components of multimedia. [ 5 ]

5. What is Text? What is rich text? What is glyph in Unicode standard? [ 5 ]

6. Write a short note about Video Conferencing. [ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 7 ]

[ 5 ]

[ 3 ]

8. [ 4 ]

[ 6 ]

[ 5 ]

9. [ 5 ]

[ 5 ]

[ 5 ]

10. [ 5 ]

[ 5 ]

[ 5 ]

11. [ 5 ]

(a)  What is the purpose of synchronization? Describe the synchronization accuracy specification factors.

(b)  Differentiate between CAV for hard disks and CLV for CDs. Describe Mode 1 and Mode 2 of CD-ROM.

(c)  What do you mean by CCD? Why is it used?

(a)  What are lossy and lossless compression techniques? Give example of each kind.

(b)  Briefly explain JPEG image compression with block diagram.

(c)  Write the display sequence and transmission sequence for video frames. Why are they different?

(a)  What is sampling? Why is it required in multimedia? Define quantization error with a simple example.

(b)  State the Nyquist sampling theorem. A communication channel can carry signal with frequency from 20 Hz
to 20 KHz. Determine the sampling frequency.

(c)  What are different image file formats?

(a)  Why synchronization is necessary in multimedia? Define spatial and temporal redundancy?

(b)  What is CAV and CLV in case of spinning disk media?

(c)  Describe briefly the display system technique and raster scan method.

(a)  What is Multimedia Database? Describe in brief how image database is constructed.
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[ 7 ]

[ 3 ]

*** END OF PAPER ***

(b)  What is K-d tree? Explain the structure of 2-dimension K-d tree by using following points:
[(6, 1), (5, 5), (9, 6), (3, 6), (4, 9), (4, 0), (7, 9), (2, 9)]

(c)  Define QBIC.

2/2



[ 1 x 10 = 10 ]

[ 5 x 3 = 15 ]

[ 15 x 3 = 45 ]

 CS/B.TECH(N)/ODD/SEM-5/5507/2022-2023/I065

MAULANA ABUL KALAM AZAD UNIVERSITY OF TECHNOLOGY, WEST BENGAL
Paper Code :  PCC-CS502    Operating Systems

Time Allotted : 3 Hours Full Marks :70
The Figures in the margin indicate full marks.

Candidate are required to give their answers in their own words as far as practicable
 

Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) The ___________ must design and program the overlay structure.

 (II) If one or more devices use a common set of wires to communicate with the computer system, the connection is called
______ 

 (III) ____ systems have more than one CPU in close communication with the others.

 (IV) FIFO scheduling is _________________

 (V) A situation where several processes access and manipulate the same data concurrently and the outcome of the
execution depends on the particular order in which access takes place is called ___________

 (VI) A solution to the problem of external fragmentation is ____________ 

 (VII) __________ will happen if a non-recursive mutex is locked more than once?

 (VIII) Each entry in a translation lookaside buffer (TLB) consists of ____________

 (IX) On systems where there are multiple operating system, the decision to load a particular one is done by _____________ 

 (X) Trap is a ___________

 (XI) ________ are the operations that can be invoked on a condition variable

 (XII) Under multiprogramming, turnaround time for short jobs is usually ________ and that for long jobs is slightly
___________ 

 
Group-B (Short Answer Type Question)

Answer any three of the following
 

2. What is a process? With the help of a diagram, explain the different process states. [ 5 ]

3. Explain with example pre-emptive and non pre-emptive scheduling algorithms [ 5 ]

4. What is spooling? Compare SJF and SRTF. [ 5 ]

5. Prove Dekker-Peterson’s solution ensures mutual exclusion. [ 5 ]

6. Is segmentation possible without paging? Justify your answer. [ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 5+5+5 ]

8. [ 4+4+4+3 ]

9. [ 8+7 ]

10. [ 3+4+8 ]

Explain multi level feedback scheduling. List the different criteria for scheduling algorithms.
For the processes listed in the table, calculate the average turn around time and average waiting time, for RR
(quantum=2) and SRTF.

List down the methods of deadlock detection and deadlock avoidance. Explain how deadlock can be recovered
through deadlock. What is livelock?

Make a comparative analysis of the various scheduling algorithms, How does synchronization and scheduling go
hand in hand?

Define critical Section. Mention the mechanism to control access to critical section.Explain how use of monitors
guarantees mutual exclusion.
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11. [ 4+2+3+6 ]

*** END OF PAPER ***

Discuss about shell and kernel. Explain the process of booting. Explain forking. Discuss about orphan, zombie
and daemon process.
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) If all the operators are binary, then a string of operands and operators is a postfix expression if and only if ________

 (II) Given a grammar G=(V, T, P, S) and every production in P is of the form A->α where A is in V and α is in (V U T)*, then G
is _________

 (III) A compiler running on computes with a small memory would normally be

 (IV) Input to LEX is

 (V) A basic block is ______

 (VI) Given a finite automaton M=(Q,∑, δ , q0, F). If δ maps Q × ∑ to 2 Q, then _____

 (VII) Given a string abc , the string acc is a _____________

 (VIII)  A garbage is __________

 (IX) How many descriptors are used for track both the registers (for availability) and addresses (location of values) while
generating the code?

 (X) A synthesized attribute is an attribute whose value at a parse tree node is defined in terms of _________

 (XI) Elimination of loop invariant computation is a peephole optimization. True/False?

 (XII)  ____________ is a loop optimization 

 
Group-B (Short Answer Type Question)

Answer any three of the following
 

2. Describe input buffering in lexical analyser. [ 5 ]

3. Explain the model of a non recursive predictive parser with a diagram. [ 5 ]

4. Find the output, given grammar G1 and associated semantic rules and input: aadbd 
• S->AS {print(1)}
• S->AB {print(2)}
• A->a {print(3)}
• B->b C {print(4)}
• B->d B {print(5)}
• C->c {print(6)}

[ 5 ]

5. What is ambiguity? Show that G2:{S->aS|Sa|a} is ambiguous                  [ 5 ]

6. What is code optimization? Optimize the following C-code:
count=0;
result= 0;
while(count++ < 20)
{
increment= 2*count;
result +=increment;
}

[ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
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7. [ 3+5+5+2 ]

8. [ 2+10+3 ]

9. [ 9+6 ]

10. [ 3+6+3+3 ]

11. [ 1+5+9 ]

*** END OF PAPER ***

For the following grammar
E-> E or T|T
T->T and F|F
F-> not F|(E)| 0|1
a) Eliminate left recursion from the above grammar 
b) Find FIRST(X),Follow(X) for each variable in the grammar 
c) Construct a predictive parser table for the grammar
d) Is the above grammar LL(1). Justify your answer

a) What is a compiler?
b) Explain the different phases of compiler with an example
c) Compare and contrast between a compiler and an interpreter

 i) Express the expression y=(a+b)*c  in
a.)postfix notation
b.) Abstract syntax tree
c). Three address code
ii) Implement the TAC using
a. quadruples
b. triples
c. indirect triples

 Consider the regular expression (a+b)*a(a+b)(a+b)
I. Augment the expression and construct the syntax tree for the above regular expression 
II. Find Firstpos() and Lastpos() for every internal node in the syntax tree
III. Find Followpos() for every position in the syntax tree 
IV. Construct the corresponding DFA for the given RE using Followpos()

a) What is LEX?
b) Explain the working of LEX
c) Show the step by step construction of a lexical analyzer with the following three tokens
• a 
• abb
• a*b+
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) “Cyberspace” was coined by _________.

 (II) Which is the oldest techniques used by hackers for phone hacking to make free calls?

 (III) An attempt to steal, spy, damage or destroy computer systems, networks, or their associated information is known as
________________.

 (IV) The Code Red is a sort of a ___________.

 (V) Give an example of physical hacking.

 (VI) What is the existence of weakness in a system or network is known as?

 (VII) Which independent type of malicious program does not require any host program?

 (VIII) What are Trojan-Horse programs?

 (IX) When there is an excessive amount of data flow, which the system cannot handle, _____ attack takes place.

 (X) A ____________ can be a hardware device or a software program that filters all the packets of data that comes through
a network, the internet, etc.

 (XI) The Hacker who did break the SIPRNET system is ___________.

 (XII) A cyber-criminal or penetration tester uses the additional data that stores certain special instructions in the memory for
activities to break the system. Name the type of attack.

 
Group-B (Short Answer Type Question)

Answer any three of the following
 

2. Discuss Security Architecture. [ 5 ]

3. Mention the difference between symmetric and asymmetric encryption. [ 5 ]

4. Write the steps to analyze the E-Mail Application’ssecurity vulnerabilities. [ 5 ]

5. What is a response code? List them. [ 5 ]

6. Discuss matrix mining. [ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 10+5 ]

8. [ 5+10 ]

9. [ 10+5 ]

10. [ 4+5+6 ]

11. [ 15 ]

*** END OF PAPER ***

With a diagram, explain handshake protocol action. Explain SSL protocol stack.

Discuss security policy database.With a neat diagram, explain ip traffic processing.

Explain the different Threats to Information System? What do you mean by Information Assurance ?

What do you mean by packet filtering in Firewall? Explain Firewall and working of Firewall? Explain the need to
take Backup?

Elaborate: ''Cyber crime play a vital role against person ,property and govt. to protect all valuable
information and rights''. 
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) Mention the services that are provided by Window Azure.

 (II) Fill in the blanks
Hotmail is part of Microsoft's _______ cloud service.

 (III) What is Microsoft Azure?

 (IV) Give examples of the most commonly used message-passing format language

 (V) What are some of the cloud computing platform databases?

 (VI) Fill in the blanks
salesforce.com is a __________ platform.

 (VII)  What is the acronym for FCAPS in cloud management software?

 (VIII) What is Event-driven  SOA 2.0?

 (IX) Fill in the blank:
In SaaS model, everything from the application down to the infrastructure is the ______ responsibility.

 (X) What is application porting in cloud computing

 (XI) What is Pods?

 (XII) ______ is a characteristic of cloud computing that is used to handle the increasing workload by increasing in proportion
amount of resource capacity.

 
Group-B (Short Answer Type Question)

Answer any three of the following
 

2. Give some issues that arise in cloud computing. [ 5 ]

3. Write short notes on
CardSpace IDaaS system

[ 5 ]

4. 'IDaaS interoperability' how does it work? [ 5 ]

5. What factors need to be analyzed for securing a cloud computing system? [ 5 ]

6. Write short notes on :
Open SaaS

[ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 5 ]

[ 5 ]

[ 5 ]

8. [ 5 ]

[ 10 ]

9. [ 5 ]

[ 6 ]

[ 4 ]

10. [ 11 ]

(a)  What are the main features of Google's App Engines? Discuss various web hosting features of this cloud
service.

(b)  What are the main elements of Microsoft's Azure cloud service?

(c)  Discuss the secure access control mechanisms of Microsoft's AppFabric service.

(a)  What are the different categories of services are offered in PaaS?

(b)  Give an example of any Content Management system (CMS) and Customer Relationship Management
system (CRM), and explain their operation on PaaS SOA.

(a)  What is the role customer/user in PaaS cloud computing?

(b)  Give a suitable example of a PaaS platform, and described its functionalities.  

(c)  What are the limitations of software development in a PaaS platform?

(a)  Explain the Brokered cloud storage access mechanism with illustrative diagrams.
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[ 4 ]

11. [ 9 ]

[ 6 ]

*** END OF PAPER ***

(b)  How to deal with storage location and tenancy for securing data?

(a)  Explain the Jericho Forum’s Cloud Cube Model with a diagram

(b)  Discuss various cloud deployment models
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) The CMMI was developed to combine multiple ____ into one framework..

A) Meta model
B) Business maturity models
C) Bootstrap
D) All of the mentioned above

 (II) What is the use of CMMI?

A) Decreases risks in software
B) Encouraging a productive
C) Streamlines process improvement
D) All of the mentioned above

 (III) Which of the following is a building block of UML?
A) Things
B) Relationships
C) Diagrams
D) All of the mentioned

 (IV) Amongst which of the following is / are the Verification and validation activities.

A) Technical reviews, quality and configuration audits
B) Algorithm analysis, development testing, usability testing
C) Qualification testing, acceptance testing, and installation testing
D) All of the mentioned above

 (V)  To achieve good design, modules should have
A). Low coupling, low cohesion
B). Low coupling, high cohesion
C). High coupling, low cohesion
D). High coupling, high cohesion

 (VI) The planning task is estimation of the resources required to accomplish the software development effort.

A) True
B) False

 (VII) Which of the following term is best defined by the statement:”a structural relationship that specifies that objects of one
thing are connected to objects of another”?
A) Association
B) Aggregation
C) Realization
D) Generalization

 (VIII) A typical configuration management (CM) operational scenario involves a ____ who is in charge of a software group.

A) Project manager
B) System engineer
C) System administrator
D) All of the mentioned above

 (IX)  CASE Tool is
A). Computer Aided Software Engineering
B). Component Aided Software Engineering
C). Constructive Aided Software Engineering
D). Computer Analysis Software Engineering
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 (X) All critical path activities have slack time of
A). 0                  B). 1                C). 2                    D). None of above

 (XI) The SCM repository is the set of ____.

A) Project database
B) Mechanisms and data structures
C) A tracking and control
D) None of the mentioned above

 (XII) Software configuration management is a set of ___ activities.

A) Change management
B) Process
C) Tracking and control
D) None of the mentioned above

 
Group-B (Short Answer Type Question)

Answer any three of the following
 

2. Write the short notes on:  Rayleigh curve, [ 5 ]

3. Discuss the basic COCOMO model for software cost estimation [ 5 ]

4. Write short notes on: Software project plan [ 5 ]

5. Write the short notes Re-engineering legacy systems. [ 5 ]

6. Write the short notes white box testing [ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 15 ]

8. [ 15 ]

9. [ 15 ]

10. [ 15 ]

11. [ 15 ]

a) Explain the software life cycle model that incorporates risk factor 
b) Draw the Context level DFD and Level 1 Data Flow Diagram for the system whose requirements are
summarized as follows –
A store is in the business of selling paints and hardware items. A number of reputed companies supply items to
the store. New suppliers can also register with the store after providing necessary details. The customer can
place the order with the shop telephonically or personally. In case items are not available, customers are
informed. The detail of every new customer is stored in the company’s database for future reference. Regular
customers are offered discounts. Additionally details of daily transactions are also maintained. The suppliers from
time to time also come up with attractive schemes for the dealers. In case, scheme is attractive for a particular
item, the store places order with the company. Details of past schemes are also maintained by the store. The
details of each item i.e. item code, quantity available etc. are also maintained. 

a) How function point analysis methodology is applied in estimation of software size? Explain. Why FPA
methodology is better than LOC methodology ?                                                  
b) An application has the following:10 low external inputs, 12 high external outputs, 20 low internal logical files,
15 high external interface files, 12 average external inquiries and a value adjustment factor of 1.10 . What is the
unadjusted and adjusted function point count ?                                                   

a) Define coupling and cohesion. What are the different types of coupling possible between various modules of a
software system. 
b) Discuss why “low coupling and high cohesion” are features of good design 
c) Compute function point value for a project with the following domain characteristics:
No. of I/P = 30
No. of O/P = 62
No. of user Inquiries = 24
No. of files = 8
No. of external interfaces = 2
Assume that all the complexity adjustment values are average. 

What is regression testing?                     
What is alpha testing?                              
What is BETA testing?

‘Software doesn’t wear out’ justify
Write the IEEE definition of software engineering
Mention the characteristics of software contrasting it with characteristics of hardware

2/3



*** END OF PAPER ***

3/3



[ 1 x 10 = 10 ]

[ 5 x 3 = 15 ]

[ 15 x 3 = 45 ]

 CS/B.TECH(N)/ODD/SEM-7/7559/2022-2023/I065

MAULANA ABUL KALAM AZAD UNIVERSITY OF TECHNOLOGY, WEST BENGAL
Paper Code :  HSMC701    Project Management and Entrepreneurship

Time Allotted : 3 Hours Full Marks :70
The Figures in the margin indicate full marks.

Candidate are required to give their answers in their own words as far as practicable
 

Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) What is idea management system ?

 (II) Definition of project management

 (III) If PI <1, the company __________________ the proposal

 (IV) Define Work breakdown structure

 (V)  Construction of a house is an example of ________________ term project

 (VI) Two types of project costs

 (VII) Define Late Finish (LF)

 (VIII) _________________ is one of the qualities of a prospective entrepreneur

 (IX) The quantity supplied ________ when the price of good rises

 (X) What do you mean by Harvesting strategy ?

 (XI) As income increases the demand for normal good will _______

 (XII) PERT is also known as ________________
 

Group-B (Short Answer Type Question)
Answer any three of the following

 

2. Definition of project with example [ 5 ]

3. What is economic appraisal? [ 5 ]

4. What are the 5 phases of project life cycle . Draw the chart [ 5 ]

5. Discuss the initiation phase of a project [ 5 ]

6.  Difference between PERT and CPM [ 5 ]
 

Group-C (Long Answer Type Question)
Answer any three of the following

 

7. [ 7 ]

[ 8 ]

8. [ 5 ]

[ 3 ]

[ 7 ]

9. [ 6 ]

[ 9 ]

10. [ 15 ]

11. [ 5 ]

[ 5 ]

[ 5 ]

(a)  Company C is planning to undertake a project requiring initial investment of $105 million. The project is
expected to generate $25 million per year in net cash flows for 7 years. Calculate the payback period of the
project.

(b)  Company C is planning to undertake another project requiring initial investment of $50 million and is
expected to generate $10 million net cash flow in Year 1, $13 million in Year 2, $16 million in year 3, $19
million in Year 4 and $22 million in Year 5. Calculate the payback value of the project.

(a)  Write about Steps of innovation management

(b)  What is idea management system?

(c)  Discuss divergent and convergent system

(a)  What is harvesting strategy?

(b)  Reasons to employ harvesting strategy?

Factors determining market segment

(a)  Discuss pre feasibility studies

(b)  Discuss feasibility studies

(c)  What are the contents of a detailed project report.

1/2
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Candidate are required to give their answers in their own words as far as prac�cable

Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) What is the dimension of torque?

 (II) Define hydraulic efficiency of a hydraulic turbine.

 (III) What is surge tank?

 (IV) What is fluids?

 (V) What is minor energy losses in pipes flow ?

 (VI) What is dimension of power?

 (VII) What do you understand by the term boundary layer?

 (VIII) What is the dimension of surface tension?

 (IX) Explain impulse turbine.

 (X) What are the main parts of centrifugal pump?

 (XI) What is kine�c head?

 (XII) what is cri�cal Depth (hc) for flow in open cannels?

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. Water is flowing through a pipe of diameter 5 cm under a pressure of 29.43 N/cm2 (gauge) and with
mean velocity of 2.0 m/s. Find the total head or total energy per unit weight of the water at a cross
sec�on , which is 5 m above the datum line.

[5]

3. State Bernoulli's theorem for steady flow of an incompressible fluid with assum�ons. [5]

4. Find the kinema�c viscosity of an oil having density 981 kg/m3. The shear stress at a point in the oil is

0.2452 N/m2 and velocity gradient at that point is 0.2 per second.

[5]

5. An oil of sp. Gr. 0.7 is flowing through a pipe of diameter 300 mm at the rate of 500 litres per second. Find
the head loss due to fric�on and power required to maintain the flow for a length of 1000m. Take, f = co -
efficient of fric�on =0.0048.

[5]

6. A Kaplan turbine delivers 10 MW under a head of 25 m. The hub and �p diameters are
1.2 m and 3 m. Hydraulic and overall efficiencies are 0.90 and 0.85. If both velocity triangles are right
angled triangles, determine the speed, guide blade outlet angle and blade outlet angle.

[5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 10 ]

[ 5 ]

8. [ 10 ]

[ 5 ]

9. [ 10 ]

(a)   A plate having an area of 0.6 m2 is sliding down the inclined plate at 300 to the horizontal with a
velocity of 0.36 m/s. There is a cushion of fluid 1.8 mm thick between the plane and the plate. Find
the viscosity of the fluid if the weight of the plate is 280 N.

(b)   What do you mean by capillarity?

(a)  The discharge Q through an orifice depends on the pressure P, the density of fluid ρ and the
diameter of the orifice d.
Determine a general formula for the discharge using Bucking – Ham π-theorem.

(b)  What do you mean by Dimensional Homogeneity?

(a)  The space between two square flat parallel plates is filled with oil. Each side of the plate is 720 mm.
The thickness of the oil film is 15 mm. The upper plate, which moves at 3 m/s requires a force of
120 N to maintain the speed. Determine
(i) The dynamic viscosity of the oil
(ii) The kinema�c viscosity of oil if the specific gravity of oil is 0.95
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[ 5 ]

10. [ 7 ]

[ 8 ]

11. [ 10 ]

[ 5 ]

*** END OF PAPER ***

 

(b)   Write the unit  of Kinema�c viscosity and dynamic viscosity.

(a)  Two pipes are connected in parallel between two reservoirs that have difference in levels of 3.5 m.
The length, the diameter, and fric�on factor (4 f) are 2400 m, 1.2 m, and 0.026 for the first pipe and
2400 m, 1 m, and 0.019 for
the second pipe. 
Calculate the total discharge between the two reservoirs

(b)  A tank transmits 100 L/s of water to point C where the pressure is maintained at 1.5 kg/cm2. The
first part AB of the pipeline is 50 cm diameter
and 2.5 km long, and the second part BC is 25 cm diameter and 1.5 km long. 63
The fric�on coefficient is 0.005 and minor losses are ignored.
Assuming level at C is (0.0); find the water level (L) in the tank?

(a)  A model for a spillway must be built in a laboratory where the maximum capacity of the pump is 9
m3. The prototype has 300 m3 maximum discharge and 5 m head on the crest.
a. Determine the scale ra�o for the model? 75
b. Calculate the head on the crest of the model?
c. Find the �me in model corresponding to 36 hours in prototype?
d. Determine the loss of power in prototype corresponding to observed 0.05 HP in model?

(b)  What do you mean by kinema�c and dynamic similarity?
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) Define the effec�ve diameter of thread.

 (II) Name an op�cal device used for flatness tes�ng.

 (III) Write the use of dial indicator.

 (IV) What is tolerance? Give an example.

 (V) Name two equipments used for measurement of torque.

 (VI) Define Interferometry.

 (VII) What is an inverse transducer?

 (VIII) What is Pel�er effect?

 (IX) Why slip gauges are termed as ‘End Standard’?

 (X) Name some light sources in use for interferometry

 (XI) Why wringing of slip gauge is necessary to build up the required combina�on?

 (XII) What is interchangeability?

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. Discuss about GO and NOT GO gauge with sketch. [5]

3. What is the difference between surface texture and integrity? Two different surfaces may have the same
roughness value. Why?

[5]

4. Explain the need and standard procedure of calibra�on. [5]

5. What methods are used for measuring surface roughness? [5]

6. What is Op�cal Flat and explain the use of it. What are the limita�ons of Op�cal Flat? [5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 6 ]

[ 9 ]

8. [ 7 ]

[ 8 ]

9. [ 6 ]

[ 9 ]

10. [ 5 ]

[ 10 ]

(a)  State the different types of errors and explain parallax error.

(b)  Write the differences of the following:
i) Reproducibility and Repeatability
ii) Precision and Accuracy
iii) Line standards and End standard

(a)  Discuss in details the concept of op�cal interference. Make necessary sketches.

(b)  Make a neat schema�c diagram of a Tool Maker’s Microscope and state its working principle and
applica�ons.

(a)  Dis�nguish between comparison and direct measurement of surface roughness.

(b)  With the help of a neat sketch, explain the construc�onal and opera�onal features of Taylor Hobson
Talysurf.

(a)  State and explain Taylor’s Principle of gauge design.

(b)  Tolerances for a hole and sha� assembly having a nominal size of 50 mm are as follows:
                 +0.02                               −0.05
Hole = 50 +0.00 mm and sha� = 50 −0.08 mm
Determine the following:
(i) Maximum and minimum clearances,   (ii) Tolerances on sha� and hole
(iii) Allowance,  (iv) MML of hole and sha�,   (v) Type of fit
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11. [ 7 ]

[ 8 ]

*** END OF PAPER ***

(a)  Make neat labelled sketches of different types of screw threads.

(b)  Derive an expression for measuring simple effec�ve diameter of external screw threads.
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) What is selec�ve assembly in manufacturing?

 (II) What are the advantages and disadvantages of CNC machines over NC machines? 

 (III) G Code used to cancel cu�er compensa�on is .....

 (IV) What is the full form of FDM in rapid prototyping process? 

 (V) Press tools are generally ...........working process.

 (VI) What is surface measurements in metrology? 

 (VII) What are the tools and instruments in metrology?

 (VIII) What are the main objec�ves of environmental design?

 (IX) What is EOB in CNC programming? 

 (X) What is G90 in G-code?

 (XI) Why copper is generally used as electrode in EDM process?

 (XII) List different types of errors in Gear.

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. Describe the principle of “Interference “ with sketch. [5]

3. Develop the design factors to be considered for redesign of cas�ng based on par�ng line
considera�on with suitable sketch.

[5]

4. How does the performance of an HSS tool differ from that of a ceramic tool? [5]

5. Explain how the straightness of lathe bed may be checked by using spirit level. [5]

6. Calculate diameter of best wire for a withworth thread of M24 x 7 mm size. [5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 5 ]

[ 10 ]

8. [ 5 ]

[ 7 ]

[ 3 ]

9. [ 7 ]

[ 3 ]

[ 5 ]

10. [ 5 ]

[ 10 ]

11. [ 5 ]

[ 5 ]

[ 5 ]

*** END OF PAPER ***

(a)  Differen�ate between Precision and accuracy.

(b)  Explain the wringing of Slip gauges with neat sketch.

(a)  What are the principles of Design for Manufacture and Assembly?

(b)  What are the advantages of Design for Manufacture and Assembly?

(c)  What is Design for Manufacture and Assembly?

(a)  What the reac�on are possible in cathode (tool) and anode (workpiece) in ECM process? (Assume
electrolyte NaCI).

(b)  What are the opera�ons performed in ECM ?

(c)  Explain types of plasma arc system.

(a)  Dis�nguish between Line Standard and end Standard.

(b)  Describe the procedure of measurement of tooth thickness using constant chord method with neat
sketch.

(a)  What are the elements of associated to CNC part program

(b)  What are the advantages of Manual part programming?

(c)  Explain the Microprogram control unit.
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) _______ is used to reprogram a Bootloader in IoT devices.

 (II) PaaS stands as __________

 (III) The standard length of the MAC address is ____

 (IV) What is the main purpose of WoT (Web of Things) in the IoT?

 (V) How many number of elements in the Open IoT Architecture?

 (VI) Mobile cloud compu�ng at its simplest refers to an __________

 (VII) What is the Arduino UNO?

 (VIII) _________ library is used to access I2C in Arduino IoT devices.

 (IX) Mobile Cloud applica�ons move the __________ Power and __________ away from mobile phone and into
cloud.

 (X) Full form of SBC is?

 (XI) IoT-A stands for ________

 (XII) Mobile cloud compu�ng at its simplest refers to an __________
 

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. Write down the differences between TCP & UDP. [5]

3. Describe the techniques of Authen�ca�on. [5]

4. Explain the different types of Storage Server. [5]

5. Write down the differences between Data acquisi�on and Data integra�on. [5]

6. What is OSI Model? Explain in details. [5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 5 ]

[ 5 ]

[ 5 ]

8. [ 1+4 ]

[ 7 ]

[ 3 ]

9. [ 5 ]

[ 5 ]

[ 5 ]

10. [ 7 ]

[ 3 ]

[ 5 ]

11. [ 5 ]

[ 5 ]

[ 5 ]

(a)  Write a short note on Cloud Compu�ng. 

(b)  Write a short note about M2M. 

(c)  Describe about the basics of networking.

(a)  What is IP? Write down the differences between IPV4 & IPV6.

(b)  Explain the connec�on establishment procedure in Transport Layer by using diagram.

(c)  Write down the differences between connec�on-oriented protocol & connec�on-less protocol.

(a)  Write a short note on MQTT.

(b)  Write a short note on ZigBee.

(c)  Write a short note about CoAP.

(a)  Explain authoriza�on of devices in details.

(b)  Write an example of Authen�ca�on.

(c)  Write a short note about Unstructured data storage on cloud.

(a)  Write down the differences between IoT & IIoT.

(b)  What are the applica�ons of IoT in Healthcare ?

(c)  Explain the Home automa�on in IoT.
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) What is WIP inventory?

 (II) in LPP, dual of the dual is ____________.

 (III) In a transporta�on problem, when total supply is equal to total demand it is called a ________________  
transporta�on problem.

 (IV) How a Maximiza�on assignment problem is transformed into a minimiza�on problem?

 (V) What is the full form of CPM in Project management?

 (VI) What is the distribu�on of service �me in a M/M/1 queuing model?

 (VII) What do you understand by Op�mum solu�on in OR?

 (VIII) If a primal problem has 2 constraint and 3 decision variables, then the number of constraint in the dual problem
is _______.

 (IX) In any transporta�on problem, if there are 4 supply loca�on and 3 demand loca�ons are there, how many
constraint equa�ons will be there in the mathema�cal model? 

 (X) TSP is an assignment problem with addi�onal restric�on. (True/False)

 (XI) Which method is used for solving a LPP contains ar�ficial variables?

 (XII) In a transporta�on problem, there are 3 supply and 4 demand loca�ons. How many minimum number of
alloca�on to be there in the basic feasible solu�on for considera�on the solu�on as feasible solu�on?

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. A television mechanic finds that the �me spent to repair a set follows an exponen�al distribu�on with a
mean �me of around 30 minutes. If he repair the set in order which they came in and the arrival of the
sets follows a poison distribu�on with an approximate average rate of 10 set in a 8 hours day, what is the
repairman expected idle �me in a day of 8 hours? What would be the expected no of TV set presence in
the shop at any point of �me? 

[5]

3. Write short note on EOQ with respect to Inventory management. [5]

4. Food X contains 6 unit of vitamin A per gram and 7 unit of vitamin B per gram and cost Rs 12 per gram.
Food Y contains 8 units of vitamin A per gram and 12 units of vitamin B per gram and cost Rs 20 per gram.
The daily minimum requirement of vitamin A and vitamin B are 100 units and 120 unit respec�vely. The
objec�ve is to fulfil the minimum requirement of vitamin with minimum cost expenditure to buy the
foods. Formulate the LPP for this problem.

[5]

5. A company has three plants (A, B, C), each can supply of 7, 9 and 18 units respec�vely. There are four
demand loca�on (D1, D2, D3, D4) with a demand of 5, 8, 7, 14 units respec�vely. The table below, indicate
the transporta�on cost from each plant loca�on to each demand loca�on:
Use least cost method to find out the ini�al basic feasible solu�on for this problem.

[5]

6. Rewrite the following LPP in standard form:
Minimize Z = 2X1+ X2+ 4X3
Subject to 

[5]
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-2X1+4X2 ≤ 4
X1+2X2+X3≥ 5
2X1+3X3≤ 2
X1, X2 ≥ 0
X3 Unrestricted in sign (can be both posi�ve and nega�ve)
 

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 6 ]

[ 5 ]

[ 4 ]

8. [ 9 ]

[ 6 ]

9. [ 15 ]

10. [ 5 ]

[ 10 ]

(a)  Describe about the various type of model used in OR, classified based on their func�on, structure
and nature of environment.

(b)  Name the three phases involves in any scien�fic method. Also, write down the name of the ac�vi�es
associated in each phases.

(c)  What are the shortcomings in Opera�ons Research?

(a)  A company manufacturing two products namely product A and product B with high and low quality
with a profit of Rs 4 and Rs 3 per piece respec�vely. Product A required twice manufacturing �me
that of product B and if only the product B is manufactured, the company can make 1000 pieces of
product B in one day. Raw material 1, which is a common raw material for both the product, is
required one piece each for both the products. Supply of raw material 1 is limited to 800 pieces per
day. Product A is required a special packaging which is available only 400 pieces per day and
similarly the packaging for product B is available only 700 pieces per day. Formulate the LPP and
solve it by graphical method to determine the op�mum product mix. Also determine the maximum
profit.

(b)  With the help of three neat sketches, explain the following three excep�onal cases in LPP.
(a) Alternate maxima, (b) Unbounded Solu�on and (c) Infeasible solu�on

For the following ac�vi�es, draw the project network diagram and find out overall project comple�on
�me and the total cost of this project. The indirect cost is Rs. 50/day.
If this project need to be crashed by 3 days in total, what are the ac�vi�es need to be crashed. What will
be revised project cost in that case.

(a)  A LPP is stated as follows:
Minimize Z = 20 X+ 10 Y
Subject to
5X + Y ≥ 6
2X +2 Y ≥ 8
X,Y ≥ 0
Write down the dual LPP of the following primal LPP.

(b)  Solve the above primal LPP by applying either two phase or Big- M method
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11. [ 5 ]

[ 5 ]

[ 5 ]

*** END OF PAPER ***

(a)  In the perspec�ve of decision making process, explain following;
Degree of Knowledge
Decision alterna�ves
States of Nature
Payoff
Payoff Matrix

(b)  Write short note on Decision Tree analysis

(c)  Explain the decision making process adopted under different (four level) degree of Knowledge of
any system.
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) What is brake thermal efficiency?

 (II) Write the composi�on of natural gas.

 (III) A Gas Turbine is which type of combus�on plant?

 (IV) Write two requirements of ideal rocket propellant.

 (V) Name the four different strokes in case of 4S engine.

 (VI) What are the reference fuels for Octane number?

 (VII) State one limita�on of Morse test.

 (VIII) Write the composi�on of biogas.

 (IX) What is the range of pressure ra�o for a gas turbine plant?

 (X) What is Ram jet engine?

 (XI) Why is a choke used in a carbure�or?

 (XII) Write one factor on which delay period depends.

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. Write the advantages and disadvantages of using alterna�ve fuels. [5]

3. Write a short note on Morse Test. [5]

4. Discuss the effect of regenera�on on the simple gas turbine cycle. [5]

5. How are gas turbines classified? [5]

6. Explain briefly the combus�on phenomenon in CI Engine. [5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 15 ]

8. [ 15 ]

9. [ 5 ]

[ 5 ]

[ 5 ]

10. [ 15 ]

11. [ 10 ]

[ 5 ]

*** END OF PAPER ***

In an engine working on dual cycle, the temperature and pressure at the beginning of the cycle are 900C
and 1 bar. The compression ra�o is 9. The maximum pressure is limited to 68 bar and the total heat
supplied per kg of air is 1750 kJ. Determine (a) Pressure and temperature at all salient points (b) Air
standard efficiency (c) Mean effec�ve pressure.

One kg of etahne is burned with 90% theore�cal air. Assuming complete combus�on of hydrogen in the
fuel, determine the volumetric analysis of the dry products of combus�on.

(a)  Explain briefly the combus�on phenomenon in SI Engine

(b)  How tetraethyl lead improves the quality of fuel for SI engine?

(c)  Explain briefly the phenomenon of diesel knock.

A four-cylinder four-stroke engine, having diameter and length of stroke as 100 mm and 120 mm
respec�vely is running at 1800 rpm. Its carburetor venturi has a 28 mm throat. Assuming the co-efficient

of airflow 0.8, the density of air is 1.2 kg/m3 and the volumetric efficiency of the engine is 75%, determine
the suc�on at the throat.

(a)  Explain with a neat sketch the basic working cycle for turbo-jet engines.

(b)  Write the advantages and disadvantages of turbo-jet engine.
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) What is used to reduce the sulfur emission in the FBC system?

 (II) What is Mach number?

 (III) Define blade fric�on coefficient.

 (IV) What is evapora�ve condenser?

 (V) Load dura�on curve indicates _______

 (VI) What do you mean by sta�on cost?

 (VII) Can coal be transported through pipeline?

 (VIII) Write down the expression of the area-velocity rela�on used in the nozzle.

 (IX) What is symmetrical blading?

 (X) Name two factors that create loss of vacuum in a condenser.

 (XI) What is superhea�ng?

 (XII) What is soot blowers?

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. A power plant using steam as working fluid operates on a Rankine cycle. The boiler and condenser
pressures are 30 bar and 1 bar. The condi�ons of steam entering the turbine is dry saturated. Find the
thermal efficiency of the plant. Neglect the pump work.

[5]

3. Discuss the merits of forced draught over induced draught. [5]

4. What are the different losses which are generally taken into account in designing the draught system? [5]

5. Write a short note on electrosta�c precipitator. [5]

6. Write a short note on cooling pond used in thermal power plants. [5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 10 ]

[ 5 ]

8. [ 3 ]

[ 2 ]

[ 10 ]

9. [ 5 ]

[ 5 ]

[ 3 ]

[ 2 ]

10. [ 5 ]

[ 10 ]

11. [ 5 ]

(a)  In a steam power plant, steam is supplied at 100 bar and 500 oC and the condenser pressure is 0.05
bar. The steam is reheated a�er passing through a first-stage turbine to its original temperature
and then expanded to condenser pressure. The rehea�ng is carried out when the steam becomes
just dry saturated. Assume the isentropic efficiency of each stage of expansion as 85% Find the
efficiency of the plant.

(b)   Also, find steam required per hour if the capacity of the plant is 100 MW. Neglect the feed pump
work.

(a)  What do you understand by the word Draught?

(b)  How are the draughts classified?

(c)  Find the expression of draught produced by a chimney in mm of water head.

(a)  List out the major advantages of high-pressure boilers in modern thermal power plants.

(b)  What do you understand by a supercharged boiler?

(c)  What is the difference between fouling and slagging? 

(d)  What are their effects on boiler performance?

(a)  What is the necessity of coal storage?

(b)  Discuss the different methods of coal storage.

(a)  Define the func�on of nozzle and name some applica�ons where it is used.
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[ 10 ]

*** END OF PAPER ***

(b)  Derive an expression rela�ng the cri�cal pressure ra�o to the index of expansion n for expansion in
a nozzle.
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) What is degree of reac�on ?

 (II) Give one example of liquid fuel.

 (III) Name one cycle where phase change of working fluid is taking place.

 (IV) What is apparatus dew point ?

 (V) Which pressure is greater, sta�c or stagna�on ?

 (VI) Write down the expression for isentropic efficiency explaining all the terms.

 (VII) What is nozzle efficiency ?

 (VIII) What is isothermal process ?

 (IX) Name the type of seal used in steam turbine to prevent leakage.

 (X) What is adiaba�c flame temperature ?

 (XI) Reheat pressure is generally how much percentage of boiler pressure ?

 (XII) What is bulb depression ?

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. Derive Diesel cycle efficiency with appropriate  p-v diagram. [5]

3. Describe with neat sketch adiaba�c satura�on process. [5]

4. Write a short note on complete combus�on with example. [5]

5. A diesel engine has a compression ra�o of 14 and cut off takes place at 6% of stroke. Find the air standard
efficiency.

[5]

6. Compare Rankine cycle with Carnot cycle. [5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 15 ]

8. [ 5 ]

[ 5 ]

[ 5 ]

9. [ 5 ]

[ 5 ]

[ 5 ]

10. [ 15 ]

11. [ 15 ]

*** END OF PAPER ***

An ideal diesel engine operates within the temperature limits of 1700 K and 300 K and with a compression
ra�o of 16. Determine a) pressure and temperature at each cardinal point of the cycle, b) thermal
efficiency of the engine, 
c) work ra�o and d) MEP

(a)  Show that enthalpy of a moist air stream remains constant during an adiaba�c satura�on process.

(b)  Describe adiaba�c mixing process. Also, show the process on psychrometric chart.

(c)  Write short note on by pass factor of a hea�ng and cooling coil.

(a)  Dis�nguish between ul�mate and proximate analysis.

(b)  Write a short note on dew point temperature of combus�on products.

(c)  Write a short note on types of fuel with examples.

A steam power plant operates in a Rankine cycle with superheated steam. The inlet steam condi�ons are

20 bar, 360 oC. The steam undergoes isentropic expansion in the turbine and exhausted to a condenser
opera�ng at 0.08 bar. Determine the efficiency of the cycle for 1 kg/s mass flow rate of steam. Use of
steam table is allowed.

A reac�on vessel contains a mixture of 1 mol H2, 1 mol CO2 and 1/2 mol O2. The mixture is heated

isobarically at 1 atm to 2500 K. Determine the equilibrium composi�on.
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) What type of load is transmi�ed by a co�er joint?

 (II) What is the thread angle of an ISO  metric thread ?

 (III) Why are Flexible Coupling popular?

 (IV) Which type of Power screw thread has highest efficiency?

 (V) What is module of gear ?

 (VI) Which system of tolerance is used hole basis or sha� basis ?

 (VII) What are the proper�es of PTFE , that has made it a very useful Engineering Material ?

 (VIII) Which theory gives most accurate result  among the Maximum Shear Stress thory and Distor�on Energy Theory?

 (IX) Nearly a�er how many no of cycles the S-N curve becomes asympto�c

 (X) What is the main disadvantage of welding thin walled components ?

 (XI) For which applica�on the Distor�on Energy theory is to used?

 (XII) A rota�ng sha� is supported at the ends and subjected to a point load at the centre. Maximum bending stress
developed is 120 MPa. If the yield, ul�mate and corrected endurance strength of the material are 360 MPa, 600
MPa and 240 MPa. What is the Fator of Safety?

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. The Principal stresses at a point in three perpendicular direc�ons are 200 N / sq mm , 150 N /  sq mm 
and  0 
Material is 50C 4  (  Syt  =  460  N /  sq mm .  Find the Factor of Safety using Maximum Shear Stress
theory.

[5]

3. A rota�ng bar of steel ( Sut = 630 N / sq mm ) is subjected to completely reversed bending stress .
Corrected endurance limit of the bar is 315 N / sq mm . Calculate the fa�gue strength of the bar for a life
of 90,000 cycles .  

[5]

4. Name the various elements used in alloy steel and their effects . [5]

5. In a par�cular applica�on ,the radial load ac�ng on a ball bearing is 5 kN  and the expected life for 90%
bearing is 
8000 hr . Calculate the dynamic load carrying capacity of the bearing .  RPM of the sha� is 1450. 

[5]

6. Explain briefly the factors that affect the Endurance limit of a component ? [5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 9 ]

[ 6 ]

8. [ 8 ]

(a)  Write a .short note on different types of keys with sketches to connect the sha� with rota�ng
element

(b)  The standard cross sec�on for a flat key which is fi�ed to a 50 mm diameter  sha� is 16 x 10 mm.
The key is transmi�ng 475 N m torque from the sha� to the hub. Key is made of commercial steel (

Syt  = Syc  = 230 N / mm2 )

Determine the length of the key, if the factor of safety = 3 .

(a)  A bronze spur pinion rota�ng at 600 rpm drives a Cast iron spur gear at a transmission ra�o of 4 :
1.  The allowable sta�c stresses for the bronze pinion and the cast iron gear are 84 MPa and 105
MPa respec�vely. 

The pinion has 16  standard  20o  full depth involute teeth of module 8.  The face width of the gear
is 90 mm.
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[ 7 ]

9. [ 15 ]

10. [ 7 ]

[ 8 ]

11. [ 3 ]

[ 9 ]

[ 3 ]

*** END OF PAPER ***

Calculate the power that can be transmi�ed from the standpoint of strength.

(b)  tA single plate clutch consists of one pair of contac�ng surf aces. It is used for an engine that

develops a maximum torque of 120 Nm .  Assume a factor of safety of 1.5  to account slippage at
full engine torque. The permissible 
intensity of pressure is 350 kPa and coefficient of fric�on is 0.35. Assuming uniform wear theory,
calculate the inner and outer diameter of the fric�on lining.

Design a turnbuckle to connect �e rods of roof structure. Maximum pull in the �e rods is 50 kN.  The

material of the coupler is FG 200 ( Sut = 200 N /mm2 ) and that of �e rod is 30 C8 ( Syt =  400N /mm2 ) . 

Factor of safety is 5. 
Data for threads  M 36 x 3   thread  core dia  =  31.093 mm  M42 x4.5  thread  core dia = 36.479  mm

(a)  What are the modes of failure ? Explain with examples

(b)  A machine element subjected to following stresses: in the x direc�on 60 MPa , in the y direc�on 45
MPa,  shear stress from x to y = 30 MPa . The material is 45 C 8 for which yield stress is 353 MPa .
Find the FOS  using 
1)  Maximum Shear Stress theory   2)  Distor�on energy theory

(a)  W hat is Standardisa�on in Machine Design ? Explain its importance .

(b)  Describe the various standards used in Engineering Design.

(c)  What is Code? What is the differenweence between Standards and Codes ?

σ
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) A safe level of noise depends on_________

 (II) Schistosomiasis, a common water contact disease, is spread by__________

 (III) Air pollu�on effects are usually found on the_____________

 (IV) Sewage water can be purified for recycling by the ac�on of______

 (V) Ringelmann chart is used for the evalua�on of __________ pollu�on

 (VI) Which is a secondary air pollutant?

 (VII) Photochemical smog is connected to__________pollu�on

 (VIII) A sewage treatment process, in which a por�on of the decomposer bacteria present in the waste is recycled into
the beginning of the process, is called __ treatment.

 (IX) Pneumoconiosis' is a disease caused by the inhala�on of _________ dust

 (X) Blue baby syndrome in infants is mainly caused by presence of___________ 

 (XI) Name the chemicals which are used in refrigerators and air condi�oners and damage ozone layer when
released in air.

 (XII)  __ is used to check water pollu�on caused by industrial affluents

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. What is meant by pollu�on? Name four important causes of pollu�on. [5]

3. Write a short note on the ozone layer. [5]

4. What is Pollutant? Classified it. [5]

5. Give an account of indoor air pollu�on. [5]

6. What is meant by the term ‘Water Ecology’? [5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 4+7+4 ]

8. [ 4+6+5 ]

9. [ 3+3+9 ]

10. [ 7+8 ]

11. [ 8+7 ]

*** END OF PAPER ***

(a) Men�on two effect of air pollu�on on meteorological condi�on
(b) Write the methods of measurement of meteorological parameters in ambient air
(c) What is wind rose and lapse rate

(a) Give Five proper�es of water that make it essen�al for life
(b) List the pollutants present in wastewater of ‘electropla�ng’ and ‘dairy’ industries. Suggest a
treatment method for the same
(c) What are the pollutants present in the industrial effluent of petroleum industry? How can these
pollutants be taken care off?

(a) What is the meaning of industrial pollu�on?
(b) What are the major causes of pollu�on?
(c) What are the incen�ves to the industries for pollu�on control?

(a) What is meant by air quality monitoring? Explain any four methods of calcula�on of air
pollu�on indices for monitoring of air pollutants.
(b) With the neat sketch explain the working principle of Cyclone separator.

(a) Explain in detail about noise mi�ga�on with example
(b) Elaborate on Kyoto and Montreal protocol
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) What is the rela�on between thickness and film thickness?

 (II) How to related viscosity with temperature?

 (III) What is sub-micro non-homogeneity zone?        

 (IV) The flash point of lubricant must be ____working temperature.

 (V) The statement ‘high fric�on ensures high wear’ is ________ 

 (VI) What is bearing modulus as applied to the journal bearing? 

 (VII) What is thick film bearing is a bearing? 

 (VIII) In the case of parabolic pressure distribu�on, what is the average height of the parabola?

 (IX) For elasto-hydrodynamic lubrica�on there should be    _______.

 (X) What is the thickness of external zone in 3 Zone model of simplified model ?  

 (XI) As per Archard’s wear equa�on, wear volume in adhesive wear is independent of _______. 

 (XII) What is bearing characteris�c number as applied to the journal bearing?  

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. What are economic aspects of Tribology? [5]

3. What are the various factors affec�ng wear? [5]

4. Describe different mechanical techniques for manufacturing of surface layer.  [5]

5. What are the merits and demerits Gas lubricated bearings? [5]

6. Write down short note on Til�ng-Pad Thrust Bearing.
    

[5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 4 ]

[ 4 ]

[ 3 ]

[ 4 ]

8. [ 10 ]

[ 2 ]

[ 3 ]

9. [ 8 ]

[ 7 ]

10. [ 5 ]

[ 8 ]

(a)  Name different form of surface damage with brief descrip�on.

(b)  Name different types of Wear Mechanisms.

(c)  What are different mechanisms of abrasive wear?

(d)  How to calculate abrasive wear is based on the mechanism of micro-cu�ng?

(a)   A journal bearing of width 1 m operates with a sha� of 200 mm diameter which rotates at 1200
rpm. The diametral clearance is 200 μm and absolute viscosity of the lubrica�ng oil at am inlet
temperature of 20◦C is 40 cP. For an eccentricity ra�o of 0.7, calculate the minimum film thickness,
a�tude angle, maximum film pressure, loca�on of maximum film pressure, load capacity, and
coefficient of fric�on.

(b)  Depict the direc�on of oil flow on the thrust pad bearing.

(c)  How to find average pressure on sector shaped pad pads of thrust bearing?

(a)  How to strengthening and weakening of the superficial layer?

(b)  What is the effect of proper�es of superficial layer on fa�gue strength?

(a)  A ball bearing spindle with two radially loaded ball bearings and belt driven at 600 rpm, drives two
pumps. The radial load on each bearing is 10 kN. If the basic load capacity of each bearing is 25 kN,
calculate the L10 life of the system

(b)  Derive pressure distribu�on, load capacity and �me to approach between rectangular plates for
Squeeze film lubrica�on
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[ 2 ]

11. [ 8 ]

[ 7 ]

*** END OF PAPER ***

(c)  Why is external source of pressure required for hydrosta�c lubrica�on?

(a)  A hydrosta�c thrust bearing with a circular step pad has an outside diameter of 400 mm and recess
diameter of 250 mm. (a) Calculate the recess pressure for a thrust load of 100,000 N; (b) calculate
the volumetric flow rate of the oil which will be pumped to maintain the film thickness of 150 μm
with an oil viscosity of 30 cP; (c) calculate the film s�ffness for an applied load of 100,000 N and
opera�ng film thickness of 150 μm; and (d) calculate the pumping loss and the oil temperature rise.
The mass density of the oil is 880 kg/m3 and its specific heat is 1.88 J/g K.

(b)  What is difference between Infinitely Long-Journal Bearing and Infinitely Short Journal Bearing in
governing equa�on also write down polar form in both cases and Compared the load bearing
capacity.
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) Why carbon is necessary in steel produc�on?

 (II) Why heat treatment is required?

 (III) Give few examples of super alloys.

 (IV) What is the most important alloying element for stainless steel?

 (V) What is the measure of duc�lity?

 (VI) What do you mean by endurance limit?

 (VII) Define: fa�gue property of materials .

 (VIII) What is fluctua�ng stress?

 (IX) What is about the cooling process of full annealing?

 (X) What is Ferrite?

 (XI) What is 2D defect?

 (XII) What is the rela�on between true and engineering stress-strain curve?

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. Explain: Engineering stress-strain curve for mild steel & cast iron. [5]

3. Write the name of the stages in the cup & cone fracture. [5]

4. Describe: Knoop and Vickers microhardness. [5]

5. Explain: Creep tes�ng of materials. [5]

6. Describe the three methods of flame hardening. [5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 15 ]

8. [ 5 ]

[ 10 ]

9. [ 5 ]

[ 10 ]

10. [ 5 ]

[ 10 ]

11. [ 10 ]

[ 5 ]

*** END OF PAPER ***

What is point defects? Discuss any three types of it.

(a)  Describe: Resilience & Proof Resilience.

(b)  A wrought iron bar 50 mm in diameter and 2.5 m long transmits shock energy of 100N-m. Find

maximum instantaneous stress and the the elonga�on. Take E= 200GN)m2.

(a)  What is line defects? What are its types?

(b)  Describe: Edge & Screw disloca�ons.

(a)  Define the FOS for both bri�le & duc�le material.

(b)  A sha� is transmi�ng 100 kW at 160 r.p.m. Find a suitable diameter for the sha�, if the maximum
torque transmi�ed exceeds the mean by 25%. Take allowable shear stress as 70 MPa.

(a)  Write short notes on the followings irons.
Malleable Cast Iron, Nodular Cast Iron, Grey Cast Iron, White Cast Iron.

(b)  Write about cast iron and explain the factors which affect the structure of cast iron.
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) _________ captures contaminated air.

 (II) What is Absolute humidity?

 (III) What is the func�on of cooling tower?

 (IV) What is the boiling point of Ammonia?

 (V) The COP of vapor compression refrigera�on compared to simple air refrigera�on system is ______ (high / low)

 (VI) The Bell-Coleman refrigera�on cycle uses _____ as refrigerant

 (VII) In which component, the low pressure and temperature vapor refrigerant enters the vapor compression system?

 (VIII) Which type of compressor is used in a domes�c refrigerator?

 (IX) What is the condi�on of refrigerant at the exit of evaporator in aqua-ammonia absorp�on system?

 (X) Rotary compressors are operated at _______ (high / low) pressure

 (XI) In a refrigera�on cycle, in which component heat absorp�on takes place?

 (XII) Two reversible refrigerators are arranged in series and their COP are 4 and 5 respec�vely. What is the COP of
the composite system?

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. What are refrigerants? What is the unit of refrigera�on? [5]

3. Write the main components in a Simple Vapor Compression Refrigera�on System ? [5]

4. What are the desirable proper�es of refrigerants? [5]

5. What is the effect in refrigera�on cycle with sub cooling and super cooling? [5]

6. What are the different types of Compressors in refrigera�on system? Briefly explain each type. [5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 7 ]

[ 8 ]

8. [ 5 ]

[ 10 ]

9. [ 7 ]

[ 8 ]

10. [ 9 ]

[ 1 ]

[ 5 ]

11. [ 8 ]

[ 7 ]

(a)  Discuss the advantages of the dense air refrigera�on system over an open air refrigera�on system.

(b)  A heat pump works on a reversed Carnot cycle. The temperature in the condenser coils is 27° C and
that in the evaporator coils is - 23° C. For a work input of 1 kW, how much is the heat pumped?

(a)  Discuss a compara�ve list between a vapor-absorp�on system and vapor-compression system

(b)  Explain the working principle of a simple three fluid absorp�on system with the help of a neat
schema�c diagram. Compare between three fluid and two fluid absorp�on system.

(a)  A reversible engine has ideal thermal efficiency of 30%. When it is used as a refrigera�ng machine
with all other condi�ons unchanged, what will be the coefficient of performance?

(b)  In an ideal VCR cycle , the enthalpy of refrigerant in KJ/Kg at the following states is given -
inlet of condenser- 283   ,   exit of condenser- 116
exit of evaporator- 232    ,   What is the COP of the cycle? 

(a)  Derive the coefficient of performance of the Bell-Coleman air refrigera�on cycle in terms of the
pressure ra�o rp.

(b)  A Bell-Coleman air refrigera�on cycle works on which cycle? 

(c)  Explain with neat sketch the working principle of Thermoelectric Refrigera�on.

(a)  Explain Natural & Mechanical Ven�la�on.

(b)  Describe Gibbs Dalton law
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) Polar moment of Iner�a is summa�on of _____________________

 (II) What is neutral axis of a beam?

 (III) What are reasons for a beam to deflect?

 (IV) Shear stress at the center of sha� in case of torsion is __________

 (V) What is deferen�al formula for finding beam deflec�on?

 (VI) Hoop stress is how many �mes the longitudinal stress in case of thin sphere?

 (VII) Write the Moment of Iner�a of a circle about its diameter.

 (VIII) Volumetric stain is how many �mes of hoop  stain in case of thin spherical shell?

 (IX) Write the rela�on between elas�c modulus and modulus of rigidity.

 (X) When Shear stress is zero, what is the state of bending moment?

 (XI) Draw The diagram of Mohr's Circle for pure shear.

 (XII) Is always neutral axis passes through centroid of the beam? 

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. Show the stress versus strain curve of a duc�le and bri�le material. On that curves, show different points.
Also show the modulus of toughness on the curve.

[5]

3. Derive the Bending Formula of a Beam. [5]

4. Establish the rela�on between Elas�c Modulus(E) and Bulk Modulus(K) of a material. [5]

5. A beam is 3m long and simply supported. In between 1m to 2m, a uniformly distributed load of 5kN/m is
given. Find the shear force and bending moment Diagrams of the beam a�er deducing the equa�ons. 

[5]

6. Define Poisson's ra�o.
Deduce the range of Poisson's ra�o of a material.
Bri�le materials do not any specific yield point, so how yield stress are determined for bri�le materials?  

[5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 6 ]

[ 9 ]

(a)  Find the Shear force diagram of the beam given below

(b)  Find also the Bending Moment diagram of the beam given below
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8. [ 9 ]

[ 6 ]

9. [ 9 ]

[ 6 ]

10. [ 8 ]

[ 2 ]

[ 5 ]

11. [ 15 ]

*** END OF PAPER ***

(a)  Find The Euler's Cri�cal load for a column with two end fixed. 

(b)  A straight bar of alloy, 1m long and 12.5mm by 4.8mm in sec�on, is mounted in a strut-tes�ng
machine and loaed axially un�l it buckles. Assuming the Euler formula to apply, es�mate the

maximum central deflec�on before the material a�ains its yield point of 208N/mm2.

E=70000N/mm2.

(a)  Determine the transverse shear of a I-sec�on. Show the plot of the shear stress.

(b)  Determine the transverse shear of a circular cross-sec�on. Show the plot of the shear stress.

(a)  Find the value of Maximum deflec�on of simply supported beam of length with Uniformly
distributed load Wo N/m. EI flexural rigidity of the beam.

(b)  What are the limita�ons of Euler's Column theory?

(c)  Derive Rankine-Gordon formula.

A simply supported beam 8m long, is given a distributed force 4kN/m. A concentrated load of 10KN is
given at point 3m from LHS of the beam, A concentrated moment of 10KN-m is given at 3m from RHS of
the beam. Determine the shear force and bending moment diagram of the beam. Show the equa�ons in
the analysis.
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) What is the zero point energy of a harmonic oscillator? 

 (II) What do you mean by the probability of an event?

 (III) What are the types of mo�on related to a rigid body?  

 (IV) What do you mean by polarized light? 

 (V) Which magne�c materials have nega�ve suscep�bility? 

 (VI) At which angle of sca�ering will the Compton shi� be maximum? 

 (VII) What is a conserva�ve force? 

 (VIII) What are the necessary condi�ons for a sustainable interference pa�ern? 

 (IX) What do you mean by the 'dielectric constant of glass is 7.0'?

 (X) Does a blackbody always appear as black?  

 (XI) What is the effect of damping on the natural frequency of an oscillator? 

 (XII) What will be the change in width of the principal maxima, If the wavelength of the light used is increased in
Fraunhofer diffrac�on?

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. What is the physical significance of the moment of iner�a?  How is it related to applied torque ? [5]

3. What is diffrac�on of light, and how does it occur? What is the difference between Fraunhofer diffrac�on
and Fresnel diffrac�on? 

[5]

4. Write the differen�al equa�on of mo�on for a damped oscilla�on. Solve the differen�al equa�on for
underdamped mo�on.  

[5]

5. What is the difference between interference of light and diffrac�on of light? What do you mean by
missing order in the diffrac�on pa�ern? 

[5]

6. Derive the expression of the momentum operator. Check the compa�bility between the momentum
operator and posi�on operator. 

[5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 4 ]

[ 3 ]

[ 3 ]

[ 3 ]

[ 2 ]

8. [ 6 ]

[ 3 ]

[ 3 ]

(a)  Establish the differen�al equa�on of simple harmonic mo�on and solve it.

(b)  A resistance R= 100 ohms, an inductance L= 10 mH, and a capacitor C= 100 micro-Farad are
connected in series. Calculate the natural frequency of the circuit. Also, check whether the circuit is
oscillatory or not.

(c)  If , find  at the point (1,-2,1).

(d)  Dis�nguish between amplitude resonance and velocity resonance of a forced oscillator.

(e)  Prove that .

(a)  Write down the expression of resultant intensity due to single-slit Fraunhofer diffrac�on. Derive the
condi�ons for maxima and minima. Show that the intensity of the first secondary maxima is around
4.5% of the Principal Maxima.

(b)  What is double refrac�on? Dis�nguish between ordinary ray and extraordinary ray.

(c)  Can D1 (589.0 nm) and D2 (589.6 nm) lines of sodium light be resolved in first order? Given number
of lines in the gra�ng of 2 cm wide are 1500.

ϕ( )x,y,z =( )xyz +4x2yz + xyz2 ▽⃗ ϕ

▽⃗ × r⃗ =0
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[ 3 ]

9. [ 5 ]

[ 4 ]

[ 3 ]

[ 3 ]

10. [ 6 ]

[ 3 ]

[ 3 ]

[ 3 ]

11. [ 4 ]

[ 5 ]

[ 3 ]

[ 3 ]

*** END OF PAPER ***

(d)  In Ruby laser, the total number of ions in the excited state are . If the laser emits
radia�on of wavelength 650 nm, calculate the energy of the laser pulse.

(a)  Write down the differen�al equa�on of a series LCR circuit driven by an AC voltage. Discuss a
comparison between mechanical parameters and electrical parameters in rela�on to oscilla�on.

(b)  Give the physical significance of the curl of a vector. Show that  is
a conserva�ve force field.

(c)  Write down the expression of the amplitude of a par�cle in underdamped mo�on. Hence, prove
that the ra�o of successive amplitudes is constant.

(d)  A pendulum has a period of 1 second and an amplitude of 10 mm. A�er 10 complete oscilla�ons, its
amplitude is reduced to half of its ini�al amplitude. Calculate the relaxa�on �me of the pendulum.

(a)  What is popula�on inversion? Why is it essen�al for sustainable laser ac�on? Describe the different
techniques to create popula�on inversion.

(b)  Write a short note on the Op�cal resonator.

(c)  Two Nicol prism are oriented with their principal planes making an angle of . What percentage
of light will pass through the system?

(d)  How many orders will be visible if the wavelength of incident radia�on is 500 nm and the lines on
the gra�ng are 2540 to an inch?

(a)  Prove that, the rate of loss of energy of a damped vibrator is equal to the rate of work done by the
vibrator against the resis�ve force.

(b)  Draw the graph of displacement amplitude and velocity amplitude against the frequency of the
driven force for different values of the damping coefficient. Also, explain the effect of the damping
coefficient on the sharpness of the resonance.

(c)  An obstacle of height 14.7 m is located at a horizontal distance of 19.6m from a man. At what angle
will a man project a par�cle with an ini�al velocity of 19.6 m/s so that it can just pass over the
obstacle?

(d)  Show that the vector field  has neither source
nor sink. 

Cr3 + 3 × 1020

F⃗ =( )2xy + z3 î + x2 ĵ +3xz2k̂

600

A⃗ =( )2x +3y2 î +( )y −3z2 ĵ +( )x2 + y2 −3z k̂
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Candidate are required to give their answers in their own words as far as prac�cable

Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) Which type of isomerism is observed in CH3CH2OH and CH3OCH3?        

 (II) A nucleophile must possess ________________.

 (III) Which type of semiconductor is formed when Germenium is doped with Aluminium?   

 (IV) In UV spectroscopy, shi� of λmax towards shorter wavelength is called __________.

 (V) Write the expression of cri�cal pressure.

 (VI) Give example of a reference electrode.

 (VII) Write two types of luminescence.

 (VIII) When do real gases behave as ideal gases?        

 (IX) Write 3 ions which cause alkalinity of water.       

 (X) Arrange NaF, NaCl, NaBr, NaI in order of increasing mel�ng point.           

 (XI) Write the criteria for a compound to be aroma�c.

 (XII) How many NMR signal is obtained for isopropanol [CH3CH(OH)CH3]

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. Write the differences between p-type semiconductor and n-type semiconductor. [5]

3. Explain about chromophore and auxochrome with examples. Give the range of UV spectra. [5]

4. What is MRI? State its uses. [5]

5. Explain the following two observa�ons - the boiling point of n-pentane is higher than that of neo-pentane,
H2O is liquid while H2S is gas.

[5]

6. Star�ng from the expression of free energy G = H - TS, derive Gibbs – Helmholtz equa�on for constant
pressure.

[5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 5 ]

[ 3 ]

[ 4 ]

[ 3 ]

8. [ 5 ]

[ 3 ]

[ 4 ]

[ 3 ]

9. [ 6 ]

[ 3 ]

[ 3 ]

[ 3 ]

10. [ 4 ]

(a)  Show the spli�ng of d-orbitals in a tetrahedral field.

(b)  Low spin complexes are not obtained in tetrahedral crystal field – Give reason.

(c)  On the basis of band theory differen�ate between conductors, semiconductors and insulators.

(d)  What are an�-aroma�c compounds? Give examples.

(a)  State Lambert-Beers’ Law. Show that absorp�on is linearly propor�onal to the concentra�on of the
solu�on.

(b)  Which molecules are IR inac�ve? Give example.

(c)  What do you mean by Bathochromic shi� and Hypsochromic shi� in UV spectroscopy?

(d)  Which shi� is observed if conjuga�on is increased? Give reason.

(a)  Discuss Fluorescence process with diagram. Explain its uses.

(b)  Which electronic transi�ons are UV ac�ve for formaldehyde? Comment on their intensi�es of
absorp�on.

(c)  Which atoms are nmr inac�ve and why?

(d)  What is chemical shi� of proton?

(a)  Write van der Waal equa�on men�oning the terms involved. Show the form of van der Waal
equa�on at high pressure and at at low pressure.
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[ 3 ]

[ 3 ]

[ 3 ]

[ 2 ]

11. [ 5 ]

[ 5 ]

[ 5 ]

*** END OF PAPER ***

(b)  What is Boyle temperature. Show the rela�on of Boyle temperature with van der Waal's constants.

(c)  What is compressibility factor? What is its value for ideal gas?

(d)  Can we liquify a gas by increasing pressure alone? why?

(e)  What is van der Waal forces?

(a)  With the help of a diagram, show the different electronic transi�ons between the molecular orbitals
and comment on their energy differences.

(b)  How can you differen�ate 1,3-pentadiene and 1, 4-pentadiene by UV spectroscopy?

(c)  A heteronuclear molecule of reduced mass 1.63 X 10-24 gm absorbs at 2880 cm-1. Calculate the
force constant (k) assuming harmonic oscillator model.
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I)

 (II)

 (III)

 (IV)

 (V)

 (VI)

 (VII)

 (VIII)

 (IX)

 (X)

 (XI)

 (XII)

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. [5]
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3. [5]

4. [5]

5. [5]

6. [5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 5 ]

[ 5 ]

[ 5 ]

8. [ 4 ]

[ 5 ]

[ 6 ]

9. [ 5 ]

[ 5 ]

[ 5 ]

10. [ 5 ]

[ 5 ]

[ 5 ]

(a)  

(b)  

(c)  

(a)  

(b)  

(c)  

(a)  

(b)  

(c)  

(a)  

(b)  

(c)  

.
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11. [ 5 ]

[ 5 ]

[ 5 ]

*** END OF PAPER ***

(a)  

(b)  

(c)  
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) In a sca�er diagram, if all the points lie on a rising straight line, then (x,y) is said to have a
________ correla�on.

 (II) The rejec�on probability of Null Hypothesis when it is true is called ____________.

 (III) Two dice are rolled. If X and Y denote the number appeared on first and second die, then P(X+Y=6) =
__________.

 (IV) Let X be a random variable with probability distribu�on func�on f (x)=0.2 for |x|<1
= 0.1 for 1 < |x| < 4
= 0 otherwise
The probability P (0.5 < x < 5) is _____.

 (V) If X and Y are two normal variates with standard devia�ons sx and sy respec�vely, then the standard devia�on of

X+Y is _____________.

 (VI) Runs scored by batsman in 5 one day matches are 50, 70, 82, 93, and 20. The standard devia�on is _______.
 (VII) The first moment about zero is the ____ of the random variable.

 (VIII) Mean of an exponen�al distribu�on with parameter λ is ______.

 (IX) If X and Y are independent, then their covariance is _____.

 (X) Suppose for 40 observa�ons, the variance is 50. If all the observa�ons are increased by 20, the variance of these
increased observa�ons will be __________.

 (XI) For a con�nuous random variable X, P(X=a), where a is a finite number, is __________.

 (XII) If Cov(X,Y) = 0, the X and Y _________ independent.

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. Fit a straight line y = a + bx to the following data:
            X : 2     5          6          8          9
            Y:  8     14        19       20         31
Predict Y when X = 9.6.

[5]

3. A random variable X has the following pdf: f(x) = k(x-1)(2-x), for 1<x<2. Find
       (i) k          (ii) The distribu�on func�on F(x).

[5]

4. If x = 4y + 5 and y = kx + 4 be two regression equa�ons of ‘x on y’ and ‘y on x’ respec�vely, then find the
interval in which k lies.

[5]

5. From a large popula�on, a sample of size 400 is drawn with mean 171.38. Can it be reasonably regarded
that the mean of the popula�on is 171.17? The s.d. of the popula�on is 3.3. Test 5% level of significance.

[5]

6. The coefficient of rank correla�on coefficient of marks obtained by 10 students in English and Economics
was found to be 0.5. It was later discovered that the difference in ranks in the two subjects obtained by
one of the students was wrongly taken as 3 instead of 7. Find the correct rank correla�on coefficient.

[5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 10 ]

[ 5 ]

8. [ 5 ]

(a)  

(b)  Find the mean and variance of a con�nuous random variable having p.d.f.
f(x) = 1 – |1 – x|, 0<x<2.

(a)  Prove that Var(X + Y) = Var(X) + Var(Y) + 2Cov(X,Y).
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[ 10 ]

9. [ 15 ]

10. [ 5 ]

[ 5 ]

[ 5 ]

11. [ 6 ]

[ 9 ]

*** END OF PAPER ***

(b)  In a joint distribu�on of X,Y, the marginal distribu�ons of X and Y are as follows:

Fit an exponen�al curve of the form y = abx to the following data:
x: 2       3       4       5       6       7
y: 640   512   410   328   262   210

(a)  From two ci�es, two random samples of 600 and 1000 men are drawn respec�vely. It is found that
400 and 600 men are illiterate among the men in the two samples respec�vely. Test at 5% level
whether the popula�on of the two ci�es have same percentage of literacy. Given z0.025 = 1.96.

(b)  A company claims that the consistency regarding life �me of electric bulbs produced by them is
superior to those of a compe�tor on the basis of a study which showed that a sample of 30 bulbs
made by them has s.d. 25 hours while a sample of 40 bulbs of the compe�tor has s.d. 27 hours. Test
at 5% level whether the claim of the company is jus�fied. Given z0.05 = 1.645.

(c)  There are two normal popula�ons, I and II, having s.d. 8 and 6 respec�vely. Two independent
samples of size 10 and 12 are drawn from the two popula�ons respec�vely with sample mean 20
and 27. Test at 1% level whether the two popula�on means are equal. Given z0.005 = 2.58.

(a)  

(b)  If the weekly wages of 10,000 workers in a factory follows normal distribu�on with mean and
standard devia�on Rs. 70 and Rs. 5 respec�vely then find the expected number of workers whose
weekly wages are
(i) between Rs. 66 and Rs. 72. (ii) less than Rs. 66. (iii) more than Rs. 72.
Given that the area under the standard normal curve between z = 0 and z = 0.4 is 0.1554 and z = 0
and z = 0.8 is 0.2881.
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I)  He nearly drove the car for six hours a day. ( Correct the sentence).

 (II) Give four  examples of Expository wri�ng.

 (III) What is a business le�er ?

 (IV) Write the antonyms of the following adjec�ves.
1. ancient
2. doub�ul

 (V) I saw nothing in the bag but husks and dust. ( Make the sentence affirma�ve).

 (VI) The audience of a football match are pleased when a goal is made.  ( Correct the sentence)

 (VII)  Make into sentence the following idiom: .
  i) road block

 (VIII) Nobody had seen her smile.  ( Change the voice).

 (IX)  I enjoyed the beauty of the nature. ( Correct the answer)

 (X) What are the elements of sensible wri�ng ? 

 (XI) The neighbours looked with vast admira�on at the things which Issac  manufactured.  ( Change the voice).

 (XII)  He spoke a lie. ( Correct the sentence)

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2.  Make into sentence two homonyms :
 i) Cereal, Serial.
 ii) Bear, Bare

[5]

3. Give an example according to this structure.
   Subject   +   Verb    + subject complement .

[5]

4. What is an  extended  defini�on?  [5]

5. Correct the following  sentences     :   
 i) They met some day to discuss it.
 ii) There will be a break of fi�een minutes between each session.

[5]

6. What do you understand by Descrip�ve wri�ng ? Give example. [5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 2 ]

[ 2 ]

[ 2 ]

[ 2 ]

[ 2 ]

[ 2 ]

[ 2 ]

(a)  a. The followers of the king had o�en praised him to his face. They hated him for his cruel�es and
vices. They deserted him in the hour of need. ( Combine the above set of sentences into one simple
sentence).

(b)  b. Aristotle was a great philosopher. He wrote many learned books. He devised a new system of
logic. He had nevertheless been accused of doing many things unworthy of his high posi�on. (
Combine into a simple sentence).

(c)  c. People who live in a glass houses should not throw stones at one another. ( Turn into a simple
sentence).

(d)  d. Uneasy lies the crowned head. ( Turn into a complex sentence ).

(e)  e. Speak the truth . ( Turn into a complex sentence).

(f)  f. Besides caning the boy he also fined him. ( Turn into compound sentence).

(g)  g. If you do not work you will fail. ( Turn into compound sentence).
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[ 1 ]

8. [ 15 ]

9. [ 2 ]

[ 2 ]

[ 2 ]

[ 2 ]

[ 2 ]

[ 2 ]

[ 2 ]

[ 1 ]

10. [ 5 ]

[ 5 ]

[ 5 ]

11. [ 4 ]

[ 4 ]

[ 3 ]

[ 4 ]

*** END OF PAPER ***

(h)  h. I am sure you are wrong. ( Turn into compound sentence).

i) Subject + Infinite verb ( Construct a sentence)
ii) It is high �me government do something in this ma�er. ( Correct the sentence).
ii) It is raining for a week. ( Correct the sentence).
iii) The earth is moving round the sun. ( Correct the sentence).
iv) I have arrived yesterday. ( Correct the sentence).
v) I have seen my friend long ago. ( Correct the sentence).
vi) You are not understanding my difficul�es. ( Correct the sentence).
vii) Try hard so that you might win. ( Correct the sentence).
viii) He absented from the mee�ng. ( Correct the sentence).
IX) He prides on his success . ( Correct the sentence).
x) No boy in the class is so good as Amal. (Correct the sentence)
xi) I feel myself unwell. ( Correct the sentence)
xii) This is more preferable than that. ( Correct the sentence).
xiii) Which do you prefer most ? (Correct the sentence).
xiv) The economical posi�on of the country is bad. ( Correct the sentence).
xv) It is a clouded day. ( Correct the sentence).

(a)  a. Rewrite the sentences as directed:
The Romans expected to conquer Carthage.  (  Change the sentence into a passive form).

(b)  b. I shall be obliged to go. ( Change the sentence into the ac�ve form ).

(c)  c. dr. livingstone I presume ( Put the punctua�on mark ).
yes said he with a kind smile li�ing his cap slightly.

(d)  d. oh sir said ram I am sorry if i have disturbed you ( Put the punctua�on )

(e)  e. Change the sentence to Indirect :
“ I cannot understand why the Spring is so late in coming”, said the Selfish Giant.

(f)  f. Change the sentence to direct speech:
Socrates said that he was a ci�zen, not of Athens, but of the world.

(g)  g. Change the sentence into indirect speech:
“ Swallow, Swallow, li�le Swallow,” said the Prince, “ will you not stay with me one night and be my
messenger? The boy is so thirsty, and the mother is so sad.”

(h)  h. Change the sentence to indirect speech.
Alexander said to Porus , “ How do you desire to be treated ?” “ Like a king”. “ And you have nothing
else to request ?” replied Alexander . “ No”.

(a)  (A) Put the ar�cle (a, an, the ) in the proper place.
1. I have great deal of work to do . (Correct the sentence).
2. The Magistrate failed to keep peace. ( Correct the sentence ).
3. I took short sleep. ( Correct the sentence).
4. This is slip of tongue. (Correct the sentence ).
5. He made a fun of it. ( Correct the sentence).

(b)  (B) Put preposi�on if needed.
1. He is absent at the mee�ng. ( Correct the sentence).
2. He is confined in bed. ( Correct the sentence).
3. Cats live by milk. ( Correct the sentence).
4. He is good in mathema�cs. ( Correct the sentence).
5. There is no end of troubles. ( Correct the sentence).

(c)  (C) What is the difference between misplaced and dangling modifiers ?

(a)  (i) What do you understand about compounding ? What is compounding in word forma�on ? Give
examples ?

(b)  (ii) What is Backforma�on in word forma�on process ? Give examples.

(c)  (iii) What is the difference between backforma�on and clipping ?

(d)  (iv) What is Blending ? What is an example of Blending word parts ?
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) An Amplifier genera�ng no noise should have a Noise Figure of __________

 (II) Which  component is not common between a tuned radio frequency (TRF) receiver and Super-heterodyne
receiver?

 (III) The FCC assigned frequency range for AM broadcas�ng is ------------------------

 (IV) FM signal is a narrow band FM (NBFM), if modula�on index is _________

 (V) When Gaussian noise passed through the IF amplifier, then the PDF of the output envelope is given by
_________________

 (VI) What is quadrature null effect in synchronous detec�on technique?

 (VII) What is PSD of White Noise? 

 (VIII) What is the low-level carrier called that is some�mes transmi�ed along with the two sidebands in DSB?  

 (IX) A Super heterodyne receiver with I.F of 450 kHz is tuned to a signal at 1200 kHz. Calculate the Image Frequency. 

 (X) In order to get good S/N ra�o at the des�na�on, the prac�cal FM broadcas�ng sta�ons use modula�on indices
(i.e., β values) of the order of _________________

 (XI) The image channel rejec�on in a super heterodyne receiver comes from ____________ stage only. 

 (XII) In a modula�on system, on doubling the modula�on frequency, the modula�on index gets halved while the
modula�ng voltage needed remains unaltered. The modula�on system is _____________

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. What are the advantages of modula�on in communica�on systems? Explain three main reasons with
proper example. 

[5]

3. How AM signal can be detected with Synchronous Detector.
Sketch the �me and frequency domain representa�on of baseband, carrier, DSB-SC, DSB+C signal.

[5]

4. A diode detector has a load of 1 kΩ shunted by a 10000 pF capacitor. The diode has a forward resistance
of 1 Ω. Find the maximum permissible depth of modula�on, so as to avoid diagonal clipping, with
modula�ng signal frequency 10 kHz. 

[5]

5. Explain the demodula�on of FM signal using a Dual-Slope Detector Circuit. 
(use necessary circuit diagram & graphical representa�on of circuit response with frequency)

[5]

6. 24 voice signals are sampled uniformly and then �me division mul�plexed (TDM). The sampling opera�on
uses flat top samples with 1µs dura�on. The mul�plexing opera�on includes provision for synchroniza�on
by adding an extra pulse of appropriate amplitude and 1µs dura�on. The highest frequency component of
each voice signal is 3.4 kHz. Assuming sampling rate of 8 kHz, Calculate the spacing between successive
samples of mul�plexed signals. 

[5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 5 ]

[ 5 ]

[ 5 ]

8. [ 5 ]

(a)  Prove that Fourier transform of f(t)cos(ωot) is ½[F(ω-ωo) + F(ω +ωo)], where F(ω) is the Fourier

transform of f(t)

(b)  Show that: µ = (Emax-Emin)/(Emax+Emin ), for single tone AM signal. Where, Emax &Emin are the max

and min amplitude of the AM wave envelope.

(c)  A 2 MHz carrier is amplitude modulated by a 500 Hz modula�ng signal to a depth of 70%. If the
unmodulated carrier power is 2 kW, then calculate the power of the modulated signal. 

(a)  
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[ 5 ]

[ 5 ]

9. [ 5 ]

[ 5 ]

[ 5 ]

10. [ 5 ]

[ 5 ]

[ 5 ]

11. [ 5 ]

[ 5 ]

[ 5 ]

*** END OF PAPER ***

What is VSB? Draw the block diagram of VSB modulator and demodulator. What are the advantages
of VSB over DSB and SSB?

(b)  What is the func�on of AGC in Superheterodyne receiver? What is Delayed AGC? Why it is
required?

(c)  A super heterodyne receiver is designed to receive transmi�ed signals between 5 and 10 MHz.
High-side tuning is to be used. Find the tuning range of the local oscillator (LO) for IF frequency 500
kHz. 

(a)  Draw the phasor diagram of a typical AM, DSB-SC and SSB-SC signals with explana�on. 

(b)  Draw the Spectral representa�on of DSB-SC, DSB-FC, SSB-SC, SSB-FC and VSB-SC signals. 

(c)  A certain transmi�er (AM) is radia�ng 132kW when a certain audio sine wave is modula�ng it to a
depth of 80% and 150kW when a second sinusoidal audio wave also modulates it simultaneously.
What is the depth of modula�on for the second audio wave? What is the overall % of modula�on?

(a)  Show that the envelope detector output will follow the envelope if it sa�sfies RC ≤ √(1-μ2) / (μωm ) ,

where the symbols carry their usual meaning.

(b)  A diode detector load consists of 0.01µF capacitor in parallel with a 5Kohms resistor. Calculate the
maximum depth of modula�on without diagonal clipping at modula�ng frequency of 1000 Hz and
10 KHz. 

(c)  Compare the merits and demerits of Filter method of SSB-SC genera�on. How do you overcome the
limita�ons of the above men�oned method?

(a)  Describe the effect of varia�on of modula�on index , β on the spectrum of FM signal.

(b)  Derive Carson's Rule regarding FM signal bandwidth.

(c)  A modula�ng signal 5 cos 2 15 103t, angle modulates a carrier A cos ct. 
(i) Find modula�on index ( ) and bandwidth for both FM and PM sign al. 
(ii) Determine the change in the bandwidth and the modula�on index for both FM amd PM, if fm is

reduced to 5 kHz. 
Assume: Kp = Kf = 15 kHz/V. 

Π × ω

β β
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) Find the charge (q) lost by the capacitor during the discharge �me for shunt capacitor filter.

 (II)  In a shunt capacitor filter, the mechanism that helps the removal of ripples is_________

 (III) In a discrete �me signal x(n)=x(-n) then it is called ---------------- signal.

 (IV) Which type  of circuit is generally involves for transmission?

 (V) Full duplex is the type of transmission  mode.(True/False) 

 (VI) A system is said to be----------- if the output does not depends on the future input and outputs.

 (VII) The resolu�on of a 12-bit DAC using a binary ladder with 10v as the full-scale output will be

 (VIII) A talkie-talkie operates in---------------.

 (IX)  What is the func�on of low pass filter in phase-locked loop?

 (X) If Fs is sampling frequency then the rela�on between analog frequency F and digital frequency f is,

 (XI) The sampling frequency of the analog  signal, x(n)=4sin t +2cos50 t  should be.

 (XII)  A full wave rec�fier uses a capacitor filter with 500µF capacitor and provides a load current of 200mA at 8%
ripple. Calculate the dc voltage.

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. What are the different types of  switch capacitor filter? [5]

3. Find the output voltage of a 4-bit ladder, having the following digital inputs Vm=10v

a) 1001  b) Full-scale input

[5]

4. State and prove the sampling theorem [5]

5.  A 100µF capacitor when used as a filter has 15V ac across it with a load resistor of 2.5KΩ. If the filter is
the full wave and supply frequency is 50Hz, what is the percentage of ripple frequency in the output?

[5]

6. Draw the block diagram of  Pipeline ADC. [5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 10 ]

[ 5 ]

8. [ 12 ]

[ 3 ]

9. [ 5 ]

[ 5 ]

[ 5 ]

10. [ 8 ]

[ 7 ]

11. [ 5 ]

[ 5 ]

[ 5 ]

(a)  Draw the circuit diagram and explain the working of a Switched Capacitor(SC) integrator

(b)  What is switched capacitor (SC)?

(a)  Draw the block diagram and ex plane Dual PLL used to mix down from GSM RF to baseband.

(b)  What is the loop filter? draw the third order loop filter circuit

(a)  Draw circuit diagram of switched-capacitor  Compactors and its opera�on.

(b)  Draw circuit diagram of switched-capacitor  integrator and its opera�on.

(c)  Draw circuit diagram of switched-capacitor differen�ator  and its opera�on.

(a)  What are the specifica�ons of a DAC? Explain any four in detail.

(b)  Draw the circuit diagram of a pipeline ADC and explain its opera�on

(a)  A 5-bit DAC has a current output. For a digital input of 101000, an output current of 10mA is
produced. What will IOUT be for a digital input of 11101?

(b)  What is the largest value of output voltage from an 8-bit DAC that produces 1.0V for a digital input
of 00110010?

(c)  A 5-bit D/A converter produces VOUT = 0.2 V for a digital input of 0001. Find the value of Vout for
an input of 11111.

π π
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) The CC configura�on of BJT is mainly used for_______

 (II) The maximum efficiency of a transformer coupled class A power amplifier is…….

 (III) How many stable states are there in a Monostable mul�vibrator?

 (IV) The value of the output impedance of an ideal op-amp is --------------

 (V) The ac input to a half wave rec�fier is 28.3Vpeak. Neglec�ng the drop across the diode, the dc across the load
will be ----------.

 (VI) The power amplifier that suffers mainly from the problem of crossover distor�on is called -------------

 (VII) State Barkhausen criteria for oscilla�on.

 (VIII) In a logarithmic amplifier, the logarithmic effect of the input is obtained from -----------------

 (IX) Half wave rec�fier is an example of a diode clamper circuit. State True/False

 (X) If three cascaded stages of amplifiers have gains of 10,20,30, then what will be overall gain?

 (XI) The voltage gain without nega�ve feedback is 40dB. What is the new voltage gain if 3% nega�ve feedback is
introduced?

 (XII) Astable mul�vibrator opera�ng at 150 Hz has a discharge �me of 2.5ms. Find the duty cycle of the circuit.

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. What are the possible classifica�ons of power amplifiers depending on the posi�ons of their opera�ng
point?

[5]

3. Derive the expression of Time period of an Astable mul�vibrator. [5]

4. What is cross-over distor�on? How it can be eliminated?   [5]

5. Find the oscilla�on frequency f of the phase shi� oscillator when R = 10KΩ and C= 6.5nf
 

[5]

6. a) Draw the circuit diagram of the Colpi� oscillator.
b) In a Colpi� oscillator the values of the capacitors are C1= 0.125µF, C2= 0.02µF. Inductance coil

L1=0.5mH. Find i) the frequency of oscilla�on ii) if the frequency of oscilla�on is 20KHz find the value of

inductance of coil iii) determine the voltage gain of the oscillator.
.

[5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 1+4 ]

[ 5 ]

(a)  What is rec�fica�on? A CT full wave rec�fier has turns ra�o of 20:1, input supply voltage of 220V
and load resistance of 500Ω. Determine i) the dc output voltage ii) the rms value of load current iii)
efficiency of rec�fier.

(b)  Design a clamper circuit to create a dc offset of -3V to a sine wave input of amplitude 5V also draw
the output waveform.
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[ 3+2 ]

8. [ 8 ]

[ 7 ]

9. [ 2+3 ]

[ 2+3 ]

[ 5 ]

10. [ 4+5 ]

[ 6 ]

11. [ 3 ]

[ 3 ]

[ 9 ]

*** END OF PAPER ***

(c)  Explain the opera�on of the LC filter. Determine the ripple factor of a LC-type filter comprising a
10H choke and 8F capacitor used with a full wave rec�fier

(a)  Construct the circuit diagram and the frequency response characteris�cs of the 2-stage RC coupled
CE transistor amplifier and derive its midfrequency voltage gain.

(b)  Explain the opera�on of a transformer-coupled Class A power amplifier.

(a)  Draw the circuit diagram of a voltage divider bias of a BJT and determine its opera�ng point.  

(b)  What is the stability factor? Find out the expression of current stability factor for voltage divider
bias configura�on.

(c)  If the various parameters of a CE amplifier in voltage divider bias method are Vcc=12V, R1=10KΩ,

R2=5KΩ, RC=1KΩ, RE=2KΩ and β=100, find the opera�ng point and stability factor assuming the

transistor is made up of Si.

(a)  Define the conversion efficiency of a power amplifier. Prove that the maximum conversion
efficiency of a direct coupled class A power amplifier is 25%.

(b)  Prove that the Class B push-pull power amplifier has higher efficiency than Class A amplifiers.

(a)  Explain the opera�on of an integrator circuit using an op-amp.

(b)  Explain how it operates as a low pass filter.

(c)  Write short notes on any three of the following 
(i) Integrator
(ii) Ac�ve filter
(iii) Voltage Comparator
(iv) Current Mirror
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) When will be the entropy of informa�on source maximum? 

 (II) What is the capacity of the ideal communica�on channel?

 (III) A code is with minimum distance dmin = 5. How many errors can it detect? 

 (IV) What is the rela�on of informa�on (mk) of a message mk with probability pk ? 

 (V) For a (n,k) code what is the value of code rate? 

 (VI) A code is with minimum distance dmin = 5. How many errors can it correct? 

 (VII) What is the condi�onal probability for an error free channel? 

 (VIII) What is a monic polynomial? 

 (IX) What is a Determinis�c Channel?

 (X) What is the capacity of a Binary Symmetric Channel? 

 (XI) What is the capacity of a communica�on channel with a bandwidth of 4 kHz and 15 SNR? 

 (XII) For generator polynomial g(x) = 1 + x2 + x3 of a (7, 4) cyclic code the message word u = (1010). Find the code
vector. 

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. Verify that I(X; Y) = I(Y; X) [5]

3. (a) Explain channel capacity theorem.  
(b) Define channel capacity of the discrete memoryless channel.

[5]

4. An analog signal having bandwidth B Hz is sampled at the Nyquist rate and the samples are quan�zed into
four levels Q1, Q2, Q3, and Q4 with probabili�es of occurrence p1 = p2 = 3/5 , and p3 = p4 = 2/5,

respec�vely. The quan�za�on levels are assumed to be independent. Find the informa�on rate of the
source.     

[5]

5. Consider Table illustra�ng two binary codes having four symbols. Compare their efficiency. (M)
xj              P(xj)     code 1              code 2

x1             0.5          00                 0

x2             0.25        01                 10

x3             0.125      10                 110

x4             0.125      11                 111

[5]

6. A telegraph source produces two symbols, dash and dot. The dot dura�on is 0.2 s. The dash dura�on is 2
�mes the dot dura�on. The probability of the dots occurring is twice that of the dash, and the �me
between symbols is 0.1 s. Determine the informa�on rate of the telegraph source.

[5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 10 ](a)  Consider a DMS with four source symbols encoded with four different binary codes as shown in
Table. Show that
all codes except code 2 sa�sfy the Kra� inequality
             xj              code 1        code 2              code 3              code 4

            x1            0                   00                    0                      0

            x2            01                 10                    11                    100

              x3         10                    11                    100                  110
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[ 5 ]

8. [ 15 ]

9. [ 15 ]

10. [ 3+3+5+4
]

11. [ 5+5+5 ]

*** END OF PAPER ***

              x4         11                    110                  110                  111

(b)  codes 1 and 4 are uniquely decodable but codes 2 and 3 are not uniquely decodable

State and prove Shannon-Hartley law.

Let an alphabet consist of only four symbols A, B, C and D with probabili�es of occurrence P(A) = 0.2, P(B)
= 0.2, P(C) = 0.4 and P(D) = 0.2. Find the arithme�c code for the message ABCCD

An analog signal having 3 kHz bandwidth is sampled at 1.5 �mes the Nyquist rate. The successive samples
are sta�s�cally independent. Each sample is quan�zed into one of 256 equally likely levels.
(a) Find the informa�on rate of the source.
(b) Is error-free transmission of the output of this source is possible over an AWGN channel with a
bandwidth of 10 kHz and SNR of 20 dB.
(c) Find the SNR required for error-free transmission for part (b).
(d) Determine the bandwidth required for an AWGN channel for error-free transmission of the output of
this source when the SNR is 20 dB 

(a) Suppose a TV displays 30 frames/second. There are approximately 2 X 105 pixels per frame, each pixel
requiring 16 bits for colour display. Assuming an SNR of 25 dB calculate the bandwidth required to support
the transmission of the TV video signal.
(b) An 8 kHz communica�on channel has an SNR of 30 dB. If the channel bandwidth is doubled, keeping
the signal power constant, calculate the SNR for the modified channel.
(c) Consider an op�cal communica�on system opera�ng at λ 800 nm. Suppose, only 1% of the op�cal
source frequency is the available channel bandwidth for op�cal communica�on. How many channels can
be accommodated for transmi�ng audio signals requiring a bandwidth of 8 kHz? 
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) Which func�on will select the lowest expansion node at first for evalua�on?

 (II) What are the syntac�c elements of First Order Logic?

 (III) What is Reasoning?

 (IV) What are the components of a problem?

 (V) What is the meaning of  seman�cs?

 (VI) what is Ar�ficial Intelligence ?

 (VII) What are the tasks of Ar�ficial Intelligence?

 (VIII) Database Management System is not an applica�on of AI: True/False

 (IX) A* Search are informed search methods. True/False

 (X) Which search method will expand the node that is closest to the goal?

 (XI) What is Perceiving in AI ?

 (XII) The recogni�on system in AI is of how many types?

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. List down all the characteris�cs of intelligent agent. [5]

3. How will you measure the problem-solving performance? [5]

4. Define First order Logic? Men�on its uses. [5]

5. What is BFS? What is the applica�on of BFS? [5]

6. What are seman�c nets? Describe its feature. [5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [
3+3+3+3+3

]

8. [
3+3+3+3+3

]

9. [ 3+3+3+6
]

10. [ 5+5+5 ]

a. Can there be more than one agent program that implements a given agent func�on?
Give an example, or show why one is not possible.
b. Are there agent func�ons that cannot be implemented by any agent program?
c. Given a fixed machine architecture, does each agent program implement exactly one
agent func�on?
d. Given an architecture with n bits of storage, how many different possible agent programs
are there?
e. Suppose we keep the agent program fixed but speed up the machine by a factor of two.
Does that change the agent func�on?

Explain proper�es of environment with examples :
a) Discrete vs Con�nuous
b) Determinis�c vs Stochas�c
c) Single-agent vs Mul�-agent
d) Known vs Unknown
e) Accessible vs Inaccessible

a) Define A.I
b) What is meant by robo�c agent?
c) Define ra�onal agent?
d) Give the general model of learning agent?

Explain in detail, the structure of following intelligent agents. Men�on why they are called intelligent?
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11. [ 5+5+5 ]

*** END OF PAPER ***

A. Simple Reflex Agents
B. Model Based Reflex Agents
C. Goal Based Agents

a. How can mini-max also be extended for game of chance?
b. What is environment program ? List the proper�es of environments.
c. How agent should act?
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) What is the component of an IoT system that executes a program?

 (II) WOT reduces the ________ of HTTP.

 (III) What do API systems enable?

 (IV) What is the last step of reliable data transfer?

 (V) Service is termed as _________ in SOA.

 (VI) What is the format of IP address?

 (VII) What is the full form of DHCP in IoT communica�on protocols?

 (VIII) The address of the original IEEE 802 MAC comes from ___________.

 (IX) LTE stands for

 (X) What role of the cloud in smart grid architecture is?

 (XI) The standard length of the MAC address is_____________.

 (XII) Arduino IDE is wri�en in which programming language?

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. Discuss sta�c and dynamic IP address assignment. [5]

3. Explain the use of TCP and UDP ports. Give examples. [5]

4. Discuss, what are the benefits of using IPV6 in IOT? [5]

5. Describe use of IP, TCP and UDP  protocols. [5]

6. What do you mean by BLE (Bluetooth Low Energy)? [5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 15 ]

8. [ 15 ]

9. [ 15 ]

10. [ 15 ]

11. [ 15 ]

*** END OF PAPER ***

Explain various trend in Informa�on and communica�on technologies and its impact on IoT.

Explain the func�onal layers and capabili�es of an IoT solu�on with a neat diagram.

Explain an informa�on driven value chain for IoT with a neat diagram.

Explain the generic M2M System Solu�on with a neat diagram.

Explain ETSI M2M service capabili�es in detail with a neat diagram.
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) What does a class in C++ holds?

 (II) What is the role of a constructor in classes?

 (III) What is the syntax of overloading operator + for class A?

 (IV) How many specifiers are used to derive a class?

 (V) ____used to create a pure virtual func�on.

 (VI) Which is used to create an output stream?

 (VII) Where does the object is created?

 (VIII) How many parameters does a default constructor require?

 (IX) Which of the following operator cannot be overloaded?

 (X) If a class is derived privately from a base class then ______________________________

 (XI) How structures and classes in C++ differ?

 (XII) An inline func�on is expanded during ______________

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. What is the hierarchy of file stream classes? [5]

3. Explain about public inheritance with an example. [5]

4. How to create reference variable in c++? [5]

5. Define object oriented programming concepts. [5]

6. Differen�ate between binary and unary operators which can be overloaded. [5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 5 ]

[ 5 ]

[ 5 ]

8. [ 5 ]

[ 3 ]

[ 7 ]

9. [ 5 ]

[ 5 ]

[ 5 ]

10. [ 5 ]

[ 5 ]

[ 5 ]

11. [ 6 ]

[ 5 ]

[ 4 ]

*** END OF PAPER ***

(a)  Why access specifiers are used?

(b)  Write a program by using friend func�on to find out the Fibonacci series of n terms. 

(c)  What is sta�c members?

(a)  Write a program to show an arithme�c excep�on. How to handle it?

(b)  Why template is used in c++?

(c)  Differen�ate between class template and func�on template with proper examples.

(a)  What do you mean by virtual destructor?

(b)  What are the uses of this pointer?

(c)  What do you mean by run �me polymorphism?

(a)  Differen�ate between default and argumental constructors.

(b)  How constructors can be used with dynamic alloca�on?

(c)  Why constructors are used to ini�alize an Object?

(a)  Write a program to find out all prime numbers between 1 to 100.Apply copy constructor also in
your program.

(b)  Differen�ate between func�on and constructor.

(c)  Define destructors with an example.
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) Project A has a Benefit-Cost Ra�o=1.13. An alterna�ve, Project B has a Benefit-Cost Ra�o=1.23. Which project
should be selected?

 (II) What is expected value?

 (III) In which method, the amount of deprecia�on remains unchanged?

 (IV) For a project to be financially viable what should be the value of  the profitability index ?

 (V) What is the difference between recurring and non recurring cost?

 (VI) What is MARR?

 (VII) Fill in the blank: Break even analysis is a type of ________ analysis.

 (VIII) What is a decision node?

 (IX) What is the full form of FVIF?

 (X) What is an intangible asset? 

 (XI) To compute the updated cost of a boiler in same year but of new capacity, what measure should  we should
ideally use?

 (XII) What is the difference between  Internal Rate Of Return and Return on Investment?

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. How is cost index model used in es�ma�on of cost? [5]

3. What do you understand by �me value of money? [5]

4. Calculate Working Capital, Current ra�o and Quick ra�o from the following informa�on:
Stock= Rs. 50,000; Debtors= Rs 41,000; Bills receivable= Rs. 9000; Advance tax= Rs. 4,000; Cash =Rs33,000;
Bills payable = Rs 37,000; creditors =Rs 60,000 and bank overdra� = Rs 3000. 

[5]

5. What do you understand by Economic Decision Trees? [5]

6. What do you understand by Profit-Volume Ra�o? Explain. [5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 7 ]

[ 8 ]

8. [ 10 ]

[ 5 ]

9. [ 7 ]

(a)  The Alpha Drug Company has just purchased a capsule machine for Rs. 20,00,000. The plant
engineer es�mates that the machine has a useful life of five years and a salvage value of Rs. 25,000
at the end of its useful
life. Compute the deprecia�on schedule for the machine by straight line method.

(b)  An automobile company has purchased a wheel alignment device for Rs. 10,00,000. The device can
be used for 15 years. The salvage value at the end of the life of the device is 10% of the purchase
value. Find the deprecia�on at the end of the seventh year using the double declining balance
method of deprecia�on.

(a)  The maintenance cost of an equipment is nil in the first year but there a�er increases by Rs. 150
every year. The revenue from the equipment is Rs. 2000 in first year and there a�er decreases by
Rs. 250 every year. Find net annual equivalent if interest rate is 6 % and the equipment has a 10
year life. Suggest if the equipment is financially viable.

(b)  A savings and loan offers a nominal interest rate of 5.25% rate per annum compounded daily over
365 days per year. What is the effec�ve annual rate?

(a)  A manufacturer of motor cycles buys side boxes at Rs. 240 each. In case he makes it himself, the
fixed and variable costs would be Rs. 3,00,000 and Rs. 90 per side box respec�vely. Should the
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[ 8 ]

10. [ 6 ]

[ 6 ]

[ 3 ]

11. [ 3 ]

[ 12 ]

*** END OF PAPER ***

manufacturer make or buy
the side boxes if the demand is 2,500 side boxes?

(b)  Consider the following data of a company for a par�cular financial year:
Sales = Rs. 2,40,000
Fixed cost = Rs. 50,000
Variable cost = Rs. 75,000
Find the following:
(i) Contribu�on
(ii) Profit
(iii) BEP
(iv) Margin of safety

(a)  What is incremental cost? What do you understand by life cycle cost?

(b)  Dis�nguish between per unit model and segmen�ng model. Discuss the advantages and
disadvantages in both methods of cost es�ma�on.

(c)  Dis�nguish between cash cost vs book cost.

(a)  Define ‘economic life’ of an equipment.

(b)  A firm is considering replacement of an equipment, whose first cost is Rs. 1,750 and the scrap value
is negligible at any year. Based on experience, it was found that the maintenance cost is zero during
the first year and it
increases by Rs. 100 every year therea�er. When should the equipment be replaced if i = 0%?
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) What are the sources used in op�cal communica�on?

 (II) What material is used in electro-op�c modulators and switches? 

 (III) The material for making an efficient LED should be-----------------

 (IV) Does Self-phase modula�on causes modifica�ons to the pulse spectrum?

 (V) Define Acceptance angle of an op�cal fiber.

 (VI) What is the unit of measurement of the op�cal a�enua�on per unit length?

 (VII) Which detector material is most o�en used in 1550 nm window?

 (VIII) Which is the most common method for manufacturing couplers? 

 (IX) What are passive components in WDM? 

 (X) In Kerr effect, induced index change has its propor�onality with respect to _________

 (XI) In spontaneous emission, the light source in an excited state undergoes the transi�on to a state with _______     

 (XII) In the fiber op�c link, power transfer from one fiber to another and from fiber to detector must take place with
_________coupling efficiency.

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. Discuss the a�enua�on characteris�cs of a SMF. What are the three different wavelength windows used in
op�cal fiber communica�on?

[5]

3. Briefly outline the advantages and drawbacks of the LED in comparison with the injec�on laser for use as
a source in op�cal fiber communica�ons.

[5]

4. Explain waveguide dispersion. What are dispersion-fla�ened fibres? [5]

5. Establish the threshold gain condi�on for lasing to occur in a fabry-perot resonator based laser diode. [5]

6. Discuss the impact ioniza�on in avalanche photodiode. [5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 10 ]

[ 5 ]

8. [ 7 ]

[ 4 ]

[ 4 ]

9. [ 3 ]

[ 5 ]

[ 3 ]

[ 4 ]

(a)  Draw the block diagram of general communica�on system and fiber op�cs communica�on system?
Explain in detail.

(b)  Explain the advantages of an Op�cal Communica�on system.

(a)  Explain what is meant by a graded index op�cal fiber, giving an expression for the possible
refrac�ve index profile. Explain the light propaga�on mechanism in graded index fiber. 

(b)  What is V number of fiber or normalized frequency of fiber? Define cutoff wavelength of the fiber.

(c)  A mul�mode step index fiber with a core diameter of 80 μm and a rela�ve index difference of 1.5%
is opera�ng at a wavelength of 0.85 μm. If the core refrac�ve index is 1.48, es�mate: (i) the
normalized frequency for the fiber; (ii) the number of guided modes.

(a)  Briefly discuss with the aid of a suitable diagram what is meant by the acceptance angle for an
op�cal fiber.

(b)  Define Numerical aperture of a step index fiber. Obtain an expression for it.

(c)  Explain Mode-field diameter. 

(d)  A silica op�cal fiber with a core diameter large enough to be considered by ray theory analysis has
a core refrac�ve index of 1.50 and a cladding refrac�ve index of 1.47. Determine: (a) the cri�cal
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10. [ 5 ]

[ 5 ]

[ 5 ]

11. [ 5 ]

[ 7 ]

[ 3 ]

*** END OF PAPER ***

angle at the core–cladding interface; (b) the NA for the fiber; (c) the acceptance angle in air for the
fiber.

(a)  Discuss with the aid of a suitable diagram one mel�ng method for the prepara�on of
mul�component glass.

(b)  Briefly describe the major reasons for the cabling of op�cal fibers which are to be placed in a field
environment.

(c)  Explain the working principle of op�cal �me domain reflectometer (OTDR).

(a)  Men�on the criteria for choosing the photo detectors for op�cal communica�on.

(b)  Define Responsivity and Quantum efficiency of a photo detector. Derive an expression for the
Responsivity of an intrinsic photodiode in terms of Quantum Efficiency and the wavelength of the
incident radia�on.

(c)  When 3x1011 photons each with wavelength 0.85 are incident on a photodiode, on average

1.2x1011 electrons are collected at the terminals of the device. Determine the quantum efficiency
and responsivity of the photodiode at 0.85 .

μm

μm
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) State True/False: Approxima�on algorithm guaran�es the best quality of solu�on.

 (II) State True/False: O(logn) > O(n)

 (III) What is the �me complexity of Knapsack algorithm using Greedy method?

 (IV) State True/ False: Adjacency matrix and Path Matrix are same.

 (V) State True/ False: Ordered searching algorithm is a Polynomial Algorithm.

 (VI) State True/False: Brute Force method gives the best quality of solu�on.

 (VII) State True/ False: Travelling Salesman Problem is a Non-Polynomial problem.

 (VIII) Name one heuris�c method of searching.

 (IX) Best case �me complexity of Binary search algorithm is _______________

 (X) The �me complexity of Floyd’s algorithm is ________________

 (XI) Backtracking follows ____________________ traversal technique.

 (XII) What is spanning tree?
 

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. Write down an algorithm to solve the Job Sequencing with Deadline Problem using Greedy method. What
is the �me complexity of your algorithm?

[5]

3. Find the maximum flow of the following network. Men�on each step clearly. [5]

4. Write down an algorithm in Greedy method to find the minimum spanning tree by Prim’s algorithm. What
is the �me complexity of your algorithm?

[5]

5. (a) State Cook’s Theorem.
(b) Define Clique with example.
 

[5]

6. Define the following terms:
          (i) Brute Force Algorithm

[5]
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          (ii) Approxima�on Algorithm

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 6 ]

[ 4 ]

[ 1 ]

[ 4 ]

8. [ 5 ]

[ 2+3+5 ]

9. [ 5 ]

[ 5 ]

[ 3 ]

[ 2 ]

10. [ 3 ]

[ 12 ]

(a)  Find the minimum spanning tree using Prim’s method from the following graph. Men�on each step
clearly.

(b)  Write an algorithm to find all solu�ons of N-Queens problem using backtracking.

(c)  What is the �me complexity of your algorithm?

(d)  Write an algorithm to find all pairs shortest path using Floyd’s method.

(a)  Write down an algorithm of Quick Sort.

(b)  Derive the best, worst and average case �me complexity of your algorithm.

(a)  Find the minimum number of scalar opera�on needed to mul�ply the matrices A1, A2, A3 and A4
having dimensions 30×35, 35×15, 15×5 and 5×10 respec�vely. 

(b)  Write down an algorithm using Greedy method to find minimum spanning tree by Krushkal’s
algorithm. 

(c)  Find the �me complexity of your algorithm.

(d)  Differen�ate between Backtracking and Branch and Bound. 

(a)  Find the transi�ve closure of vertex A from the following graph:

(b)  Define the following terms: 
(i) Directed graph
(ii) Undirected graph
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11. [ 3 ]

[ 4+4 ]

[ 2+2 ]

*** END OF PAPER ***

(iii) In-Degree and Out-Degree
(iv) Complete Graph
(v) Ar�cula�on Point
(vi) Bridge

(a)  Differen�ate between recursion and itera�on.

(b)  Find the �me complexity of the following recurrence rela�ons using Master’s Theorem.
(i) 

(ii) 

(c)  (c) Define li�le omega nota�on. Explain with an example.
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) What is an opcode?

 (II) What is the use of ALE?

 (III) What is a microcomputer?

 (IV) What is the microcontroller and microcomputer?

 (V) What is meant by wait state?

 (VI) How many interrupts does 8085 have men�on them

 (VII) What is memory mapping?

 (VIII) What is I/O mapping?

 (IX) Give the register organiza�on of 8085?

 (X) What is interfacing?

 (XI) How the 8085 processor differen�ates a memory access (read/write) and 1/0 access (read/write)?

 (XII) Why status signals are provided in microprocessor?

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. What is vectored and Non- Vectored interrupt? [5]

3. What is masking and why it is required? [5]

4. What are the opera�ons performed by ALU of 8085? [5]

5. Which interrupt has highest priority in 8085? What is the priority of other interrupts? [5]

6. Where is the READY signal used? [5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 15 ]

8. [ 5 ]

[ 5 ]

[ 5 ]

9. [ 15 ]

10. [ 15 ]

11. [ 15 ]

*** END OF PAPER ***

Explain the features of 8085 in detail.

(a)  How does the microprocessor differen�ate among posi�ve number, a nega�ve number
and a bit pa�ern?

(b)  List the components of microprocessor (single board microcomputer) based system

(c)  Define machine cycle.

Write an assembly language program to convert a two digit BCD(8-bit)
data to binary data.

Explain �ming diagram in details

Draw the Timing diagram for INR M



1/1

CS/B.TECH(N)/EVEN/SEM-6/6596/2022-2023/I065

MAULANA ABUL KALAM AZAD UNIVERSITY OF TECHNOLOGY, WEST BENGAL
Paper Code : EC602/PCC-CS602/PCCCS602  Computer Networks

UPID : 006596

Time Allo�ed : 3 Hours Full Marks :70
The Figures in the margin indicate full marks.

Candidate are required to give their answers in their own words as far as prac�cable

Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) Remote login protocol is known as _________

 (II) What is meant by protocol in computer network?

 (III) Layer-2 Switch is also called ___________

 (IV) Each IP packet must contain ___________.

 (V) Token bucket algorithm is an advanced form of ___________

 (VI) Mail transfer protocol is known as ___________.

 (VII) IP address of Loop back address is ____________.

 (VIII)   What are the two categories of QoS a�ributes?

 (IX) Three main division of the domain name space are _____________.

 (X) State the func�on of applica�on Layer in brief.

 (XI) Receiving window of selec�ve repeat ARQ is _____________.

 (XII) Why IP Protocol is considered as unreliable?

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. Explain the func�ons of physical layer and Data link layer in brief. [5]

3. Compare between CSMA/CD and CSMA/CA [5]

4. Explain
i. Repeater
ii. Router
iii. Gateway

[5]

5. How does firewall protect data? [5]

6. What is meant by bit stuffing and why it is used? [5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 7 ]

[ 8 ]

8. [ 8 ]

[ 7 ]

9. [ 7 ]

[ 8 ]

10. [ 8 ]

[ 7 ]

11. [ 7 ]

[ 8 ]

*** END OF PAPER ***

(a)  Discuss the working of Twisted pair cable

(b)  What is op�cal fiber? State the advantages of using op�cal fiber in computer network.

(a)   Write short notes on: (i) Protocol using selec�ve repeat (ii) Stop and Wait protocol

(b)  Discuss about VRC with an example.

(a)  Explain token bucket algorithm

(b)  Draw the TCP header and explain its parts

(a)  Compare between sta�c and dynamic rou�ng.

(b)  Explain the concept of RIP.

(a)  Explain how FTP can be used to browse website?

(b)  Discuss about the Bluetooth architecture and protocols involved during Bluetooth enabled network.
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) Write one advantage of propor�onal controller.

 (II) G(S)H(S) = {1 / (5+S) (6+S)} Find KP.

 (III) Define stability.

 (IV) Define state equa�on.

 (V) What is limit cycle?

 (VI) For any electrical signal, the measurement of energy distribu�on in frequency domain is done by which
instruments?

 (VII) What is con�nuous �me system?

 (VIII) Write one advantage of propor�onal plus integral controller.

 (IX)  G(S)H(S) = {1 / S(5+S) (6+S)} Find KV.

 (X) What is bandwidth?

 (XI) Define non touching loop.

 (XII) What is rela�ve stability?

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. Explain propor�onal controller with an example [5]

3. G(S)H(S) = {1 / (20+S) (50+S)} Find KP. [5]

4. Explain propor�onal plus deriva�ve controller with an example. [5]

5. Explain lead compensa�on. [5]

6. Explain lead – lag compensa�on. [5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 15 ]

8. [ 15 ]

9. [ 15 ]

10. [ 15 ]

11. [ 15 ]

*** END OF PAPER ***

Explain PID controller with an example.

C(s)/ R(s) = 25 / (S2+6S+25) Determine the characteris�cs equa�on, natural frequency, damping factor,
damped frequency of oscilla�on, peak �me, maximum overshoot, the �me at which 1st undershoot
occurs, �me period of oscilla�on, number of cycles completed before the steady state.

State Routh Stability Criterion.

Comment on the stability of a closed loop system whose characteris�c equa�on is S3+2S2+3S+1=0

Consider a feedback system with characteris�cs equa�on {1 + K /(S+1) (s+2)} =0;
K>=0. Draw root locus.

Consider a feedback system with characteris�cs equa�on {1 + K / S(S+3) (S2+2S+2)} =0;
K>=0. Draw root locus.
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) Name the oxide material which is used as a gate oxide layer in the MOSFET.

 (II) What is diffusion process in VLSI fabrica�on? 

 (III)  In CMOS logic circuit the n-MOS transistors act as ________ Network. 

 (IV) What is interconnect delay? 

 (V) What is SPLD?

 (VI) Name the material that is used for gate electrode of MOSFET?    

 (VII) What type of  bias is to be given for a n-channel enhancement type MOSFET ?     

 (VIII) What is  ingot?   

 (IX) How many  transistors will be required to implement a X-input dynamic CMOS logic? 

 (X) What do you mean by Global Rou�ng? 

 (XI) What is the output of physical design ?         

 (XII) What is the unit of trans-conductance parameter of MOSFET ?        

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. Discuss the principle of opera�on of MOSFET         [5]

3. What are the advantages of using SiO2 in VLSI circuits? Write down Fick’s equa�ons (one dimension) for
diffusion.       

[5]

4. Describe three design domains in VLSI using Y-chart.             [5]

5. Briefly Explain the Narrow channel effects in MOSFET?        [5]

6. Describe Photolithography process with diagram.      [5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 5 ]

[ 6 ]

[ 4 ]

8. [ 8 ]

[ 7 ]

9. [ 12 ]

[ 3 ]

10. [ 10 ]

[ 5 ]

11. [ 10 ]

[ 5 ]

*** END OF PAPER ***

(a)   State Moore’s law. What are the advantages of using CMOS compared to BJT.

(b)  What do you mean by hierarchy, regularity, modularity & Locality of any VLSI design.

(c)  Explain the features of ASIC

(a)  Explain the principle of opera�on of n- channel MOSFET .

(b)  Draw the MOSFET I-V Characteris�cs and explain the different regions.

(a)  Discuss Different types of Small Geometry effects in a MOSFET.

(b)  Explain different Narrow channel effects in MOSFET?

(a)   With suitable diagram describe the nMOS fabrica�on process .

(b)  Briefly explain about etching process.

(a)  Explain the different steps of twin tub CMOS process of fabrica�on using n-well and p-well.

(b)  Explain the fabrica�on of SiO2 using the dry oxida�on technique.
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) Discuss how the classifica�on system has undergone several changes over a period of  �me. 

 (II) The process of transfer of hereditary character from one genera�on to another is known as...........?

 (III)  Name the Vitamins whose deficiency cause i) rickets ii) scurvy

 (IV) Define enzymes with suitable example.

 (V) Name the enzyme that transcribes hnRNA in eukaryotes.

 (VI) How many essen�al amino acids are in the nature?

 (VII) What are imperfect fungi? 

 (VIII)  A sudden change in the gene which is heritable from one genera�on to other is known as_______________.

 (IX) Why carbohydrates are generally op�cally ac�ve?

 (X)  Name few of the enzyme secreted by pancreas?

 (XI) Diatoms are also called ‘pearls of the ocean’. Why?

 (XII) Which of the following process is an excep�on of Mendel Law?
A. Muta�on
B. Varia�on
C. Cloning
D. Linkage

 

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. Differen�ate between aminotelic, uricoteliec, ureotelic organisms [5]

3. Differen�ate between  Meiosis and Mitosis [5]

4. Differen�ate between prokaryo�c and eukaryo�c cell [5]

5. Explain Epistasis with suitable example. [5]

6. In catalyzed reac�ons, the forma�on of the enzyme-substrate complex is the first step. Explain the other
steps un�l the forma�on of the product.
 

[5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 15 ]

8. [ 15 ]

9. [ 15 ]

10. [ 15 ]

11. [ 15 ]

*** END OF PAPER ***

Give characteris�cs of E.coli, S. cerevisiae, D. Melanogaster as model organisms

explain the Hierarchy of DNA structure- from single stranded to double helix to nucleosomes

How will you convey that Biology is as important a scien�fic discipline as Mathema�cs, Physics and
Chemistry

Give characteris�cs of C. elegance, A. Thaliana, M. musculus as model organisms

Explain how compe��ve , un compe��ve and non compe��ve inhibitors act on km and vmax.
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) What is the number of significant figures in 0.3409 ?

 (II) What is the rela�on between shi� operator and central difference operator?

 (III) What is the advantage of Lagrange’s interpola�on?

 (IV) What type of interval is used for Trapezoidal rule?

 (V) Find an interval where the posi�ve root of the equa�on x+lnx-2=0?

 (VI)

 (VII) What represents the Lagrange Interpola�on formula for two points of interpola�on?

 (VIII) What type of interval used for simpson's 1/3 rule?

 (IX) Write one disadvantage of Bisec�on method?

 (X) What is the order of trunca�on error in Euler’s Method order?

 (XI) What is the rela�on between forward difference operator and backward difference operator?

 (XII) What represents the Lagrange Interpola�on formula for two points of interpola�on?

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. Find the absolute, rela�ve and percentage error if 5/6 is approximated by .8333. [5]

3. [5]

4. [5]

5. Derive the Lagrange’s interpola�on formulae. [5]

6. [5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 7+8 ]

8. [ 7+8 ]

(a) Give a geometrical interpreta�on of Newton Raphson method
(b) Find a root of the equa�on xsinx +cosx =0 using Newton Raphson method correct upto 5 places of
decimal

Apply Lagrange’s interpola�on formula to find f(x), if f (1) =2, f (2) =4. f (3) =8, f(4) =16 and f(7) =128.
Find f(2.5) using  Newton forward difference formula for the given data
x 1 2 3 4 5 6

f(x) 0 1 8 27 64 125

Find the inverse of the matrix
⎛

⎝

⎞

⎠

1 − 1 1
1 1 1
1 2 4

?



2/2

9. [ 7+5+3 ]

10. [ 5+5+5 ]

11. [ 5+5+5 ]

*** END OF PAPER ***

If 3.45234 be an approximate value  of 3.45678 ,find the Absolute, Rela�ve, Percentage errors.
Round off the following number upto four significant figures
(i)                 170.570     (ii) 21753.

Find the missing term of the following table
x 2 4 6 8 10
y 5.6 8.6 13.9 ----- 35.6

(a) Interpret Regula-Falsi method geometrically.
(b) Compute a real root of the equa�on 3x-cosx-1=0 by bisec�on method correct to five significant figure.
(c)
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) What is the size of the queue in Intel 8086 microprocessor?

 (II) How many bus cycles are used by the Intel 8086 processor to read a word from an odd address in memory?

 (III) If an Intel 8086 based system has a total 64 K bytes of ROM memory in it then what should be one of the ROM
memory loca�on addresses available in this system?

 (IV) Amongst the two possible architectures, Von Neumann architecture and Harvard architecture, which one is
followed by Intel 8051 microcontroller?

 (V) How many 8-bit parallel I/O ports are available in Intel 8051?

 (VI) The instruc�on JE NEXT , where NEXT is a label, causes the processor to jump in which condi�on?

 (VII) What is the addressing mode in the instruc�on ADD BL, DS:23H[BP][SI] ?

 (VIII)        MOV SP, 3012H
       PUSH AX
What will be the new value in SP register a�er the above two instruc�ons?

 (IX) What will be the control word that should be sent to 8255A to configure Port A as input in mode 0, Port B as
output in mode 1 and remaining lines of Port C as output in mode 0?

 (X) Which bit of the flag register is set when output overflows to the sign bit?

 (XI) PIC 18 is a 8-bit microcontroller or 16-bit microcontroller?

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. Explain with diagrams the IO mode control word Intel 8255A. [5]

3. With a neat diagram discuss the memory structure of Intel 8051 microcontroller. [5]

4. Write an ALP using 8051 instruc�on set, to load 25H and 34H in R2,R7 register respec�vely and
store the Mul�plica�on result of contents of R2 and R7 register in external RAM 0005H.

[5]

5. Draw the �ming diagram of a memory read cycle by Intel 8086 processor. Explain the signals. [5]

6. Describe Mode 3 in 8253 with �mings diagram. [5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 5+10 ]

8. [ 3+2+10 ]

a) List the sequence of steps that the 8086 processor will go through when it will receive an interrupt
signal on the INTR line. Assume a 8259A is connected to the system.
b) Show how three 8259A s can be connected to the system where one is master and other two are slaves.
Show only the connec�ons of INTR, INTA’ signals from the microprocessor side and IR signals and INT
signals from 8259A side. No need to show the address decoding for chip select and connec�ons of the data
bus.

a) What opera�on will be performed by the Intel 8086 processor when it will execute ADD AL, 23H[BP][SI]
instruc�on? Assume some arbitrary values for the contents of the internal registers involved in the
opera�on.
b) If (AL) = 23H and (BL) = 43H then what will be the new contents of these registers and state of CF a�er
the execu�on of CMP AL,BL instruc�on. Explain your answer.
c) Two arrays of 8-bit numbers are present in memory at offsets 1012H and 3A97H respec�vely in the
logical segment star�ng at 0A2B0H in memory. Length of both array is 20. Write a program for the 8086
processor which will add each element of the first array with the corresponding element of the second
array and store the result in a third array in memory from offset A24BH. Assume that always the result of
addi�on will be within 8-bits.
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9. [ 5+5+5 ]

10. [ 5+5+5 ]

11. [ 5+10 ]

*** END OF PAPER ***

You can write the program using assembler direc�ves or without using assembler direc�ves as per your
choice. If you are using assembler direc�ves, then no need to include statements to declare or define data
items for the program.

a) What is the purpose of the instruc�on register?
b) State the purpose of ALE/PROG signal.
c) State the difference between program memory and data memory.

a) Write a program for 8051 to save the status of bits p1.2 and p1.3 on ram bit loca�ons 6 and 7
respec�vely.
b) Two packed 2-digit BCD numbers are there in memory loca�ons 30H and 31H of the internal RAM.
Write a program for 8051 to add these numbers. Store the result at address 50H of the internal RAM and
the carry ( if any) at 51H.

a) Describe what happens on external bus signals when 8086 reads a word of data from an even address
and odd address.
b) See the following figure showing interfacing of two 4 Kbytes ROM ICs and two 4 Kbytes RAM ICs with
Intel 8086 processor. 74LS138 is a 3-8 decoder having three inputs A,B,C, seven ac�ve low outputs Y7-Y0,
ac�ve high G1 enable signal and ac�ve low G2B’, G2A’ enable signals. Calculate all possible addresses of
the resul�ng 8 Kbytes of ROM memory and 8 Kbytes of RAM memory present in the system.
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) Magne�c materials are heated with the help of ___________________ loss.

 (II) Can A.C. welding machine be used for MIG welding?

 (III) The voltage applied to the electrodes for electropla�ng is in the range of ______________ .

 (IV) In electric trac�on, if contact voltage exceeds 1500 V, then which kind of electrifica�on system is used?

 (V) Filament lamps operate normally at a power factor of ____________ .

 (VI) Electric ovens using hea�ng elements of ........................... can produce temperatures up to 3000°C

 (VII) When a body reflects en�re radia�on incident on it, then it is known as ___________ .

 (VIII) In electrode-posi�ve welding _________ of the total heat is produced at the electrode.

 (IX) The energy required for refining of gold in kWh / tone is about

 (X) When 'Skidding' of a vehicle always occurs?

 (XI) Which gas can be filled in GLS lamps?

 (XII) In an electric press mica is used as _____________ .

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. Which scheme is generally used for overhead electrifica�on of long distance railway in India? Why? [5]

3. Derive the rela�on between Luminance and Illuminance of a point light source [5]

4. A suburban train runs with an average speed of 36 km/h between two sta�ons 2 km apart. Values of
accelera�on and retarda�on are 1.8 km/h/s and 3.6 km/h/s. Compute the maximum speed of the train
assuming trapezoidal speed/�me curve.

[5]

5.  Discuss about the Laws of Illumina�on and establish them with mathema�cal analysis. [5]

6. Compare resistance welding and arc welding. [5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 5+10 ]

8. [ 7+8 ]

9. [ 5+10 ]

(A) A corridor is lighted by 4 lamps spaced 10 m apart and suspended at a height of 5 m above the centre
line of the floor. If each lamp gives 200 C.P. in all direc�ons below the horizontal, find the illumina�on at
the point on the floor mid-way between the second and third lamps.
(B) Define the following terms:
(i) Candela
(ii) Luminous Intensity 
(iii) Coefficient of Reflec�on
(iv) Mean spherical candle-power
(v) Luminous Exitance

(A) Discuss about  different methods of heat transfer with proper mathema�cal expression.
(B)  A resistance oven employing nichrome wire is to be operated from 220 V single-phase supply and is to
be rated at 16 kW. If the temperature of the element is to be limited to 1,170°C and average temperature
of the charge is 500°C, find the diameter and length of the element wire. Radia�ng efficiency = 0.57,
Emissivity=0.9, Specific resistance of nichrome=(109 ×10–8) ohm-m.

(A) Discuss about the Deprecia�on Factor (p) of a light source.
(B)  Let us consider that your classroom, 7 m × 10 m × 4 m high is to be illuminated to 135 lm/m2 on the
working plane. If the coefficient of u�liza�on is 0.45 and the sources give 13 lumens per wa�, work out
the total wa�age required, assuming a deprecia�on factor of 0.8 . Sketch roughly the plan of the room,
showing suitable posi�ons for fi�ngs, giving reasons for the posi�ons chosen.
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10. [ 7+8 ]

11. [ 8+7 ]

*** END OF PAPER ***

(A) Give a brief overview on electric arc furnaces.
(B) If a 3-phase arc furnace is to melt 10 tonne steel in 2 hours, es�mate the average input to the furnace
if overall efficiency is 50%. If the current input is 9,000 A with the above kW input and the resistance and
reactance of furnace leads (including transformer) are 0.003 Ω and 0.005 Ω respec�vely, es�mate the arc
voltage and total kVA taken from the supply
Specific heat of steel = 444 J kg–1°C–1
Latent heat of fusion of steel = 37.25 kJ/kg
Mel�ng point of steel = 1,370 °C

(A) Discuss about Regenera�ve Braking with D.C. Motors trac�on drive
(B) The following figures refer to the speed-current and torque – current characteris�cs of a 600 V d.c.
series trac�on motor.
Current, amperes :    50          100        150         200        250
Speed, kmph :           73.6       48          41.1        37.3       35.2
Torque, N-m :            150         525       930         1,335     1,750
Determine the braking torque at a speed of 48 kmph when opera�ng as self-excited d.c. generator.
Assume resistance of motor and braking rheostat to be 0.6Ω and 3.0 Ω respec�vely.
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) What is the difference between digital signal and discrete signal?

 (II) In a DRAM, what is the state of R/W during a read opera�on?

 (III) A binary-weighted digital-to-analog converter has an input resistor of 100 k

. If the resistor is connected to a 5 V source, the current through the resistor is:

 (IV) What is the meaning of RAM, and what is its primary role?

 (V) How is an encoder different from a decoder?

 (VI) How you can convert a two-input NAND gate to an inverter?

 (VII) The difference between analog voltage represented by two adjacent digital codes, or the analog step size, is
known as ______________.

 (VIII) A 64-bit word consists of ________.

 (IX) Convert the following SOP expression to an equivalent POS expression.

 (X)  If two inputs are ac�ve on a priority encoder, which will be coded on the output?

 (XI) From the truth table below, determine the standard SOP expression.

 (XII) What is difference between Frequency Division mul�plexing and Wave Division mul�plexing?

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. What is a mul�plexer circuit? Briefly describe one or two applica�ons of a mul�plexer? [5]

3. What is meant by the race around problem in J-K  flip-flops? How does a master–slave configura�on help
in solving this problem?

[5]

4. Design the circuit by following proper steps for the Boolean expressions of the two output variables
given in the equa�ons below.

[5]

5. What is a flip-flop? Show the logic implementa�on of an R-S flip-flop having ac�ve HIGH R and S inputs.
Draw its truth table and mark the invalid entry.

[5]

6. Star�ng with the Boolean expression for a two-input OR gate, apply Boolean laws and theorems to modify
it in such a way as to facilitate the implementa�on of a two-input OR gate by using two-input NAND gates
only.

[5]

Group-C (Long Answer Type Ques�on)
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Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 5+10 ]

8. [ 7 ]

[ 8 ]

9. [ 7 ]

[ 4 ]

[ 4 ]

10. [ 8 ]

[ 7 ]

11. [ 8 ]

[ 7 ]

*** END OF PAPER ***

What is meant by the radix or base of a number system? Briefly describe why hex representa�on is
used for the addresses and the contents of the memory loca�ons in the main memory of a computer.
Assume a radix-32 arbitrary number system with 0–9 and A–V as its basic digits. Express the mixed binary
number (110101.001)2 in this arbitrary number system.

(a)  How do you characterize or define a combina�onal circuit? How does it differ from a sequen�al
circuit? Give two examples each of combina�onal and sequen�al logic devices.

(b)  For the half-adder circuit of following figure, the inputs applied at A and B are as shown in graphical
form.
Plot the corresponding SUM and CARRY outputs on the same scale.

(a)  How do you dis�nguish between posi�ve and nega�ve logic systems? Prove that an OR gate in a
posi�ve logic system is an AND gate in a nega�ve logic system.

(b)  Why are NAND and NOR gates called universal gates? Jus�fy your answer with the help of
examples.

(c)  What are logic gates with open collector or open drain outputs? What are the major advantages of
such devices?

(a)  Implement the product-of-sums Boolean func�on expressed by  by a suitable
mul�plexer.

(b)  What is a demul�plexer and how does it differ from a decoder? Can a decoder be used as a
demul�plexer? If yes, from where do we get the required input line?

(a)  A certain eight-bit D/A converter has a full-scale output of 5 mA and a full-scale error of ±0.25 % of
full scale. Determine the range of expected analogue output for a digital input of 10000010.

(b)  The data sheet of a certain eight-bit A/D converter lists the following specifica�ons: resolu�on eight
bits; full-scale error 0.02 % of full scale; full-scale analogue input +5 V. Determine (a) the
quan�za�on
error (in volts) and (b) the total possible error (in volts).

Σ( )0,3,4,6,7
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) What is the expression of fault current in case of LG fault?

 (II) What will be nature of stability if the torque angle δ con�nuously increases?

 (III) What is the purpose of Buchholz relay?

 (IV) What is the difference between per unit impedances of a transformer referred from the primary and secondary
side?

 (V) What is the main criterion for selec�ng the size of a distributor for a radial distribu�on system?

 (VI) In which bus of the power network, voltage magnitude and angle are unknown?

 (VII) A 100 kVA transformer has a reactance of 6%. What will be value of its reactance at 300 kVA base?

 (VIII) What do you mean by distribu�on system?

 (IX)  For which condi�on, a voltage-controlled bus is treated as a load bus in subsequent itera�on?

 (X) What is the value of posi�ve sequence component of voltage at the point of fault  in case of 3-phase fault?

 (XI) A 11 kV, 10 MVA alternator has impedance of 0.10 p.u when referred to its ra�ngs as bases.
What will be the new value for base as 110 kV, 20 MVA ?

 (XII) What is the func�on of feeder in distribu�on system?

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. What are the fundamental requirements of protec�ve relaying? Depending upon their (i) construc�on and
principle of opera�on and (ii) �me of opera�on, how relays are classified?

[5]

3. What do you mean by sub-sta�on? Classify the substa�ons. [5]

4. A single phase transformer is rated as 2.5 kVA, 11/0.4 kV. If the leakage reactance is 0.96 ohm when
referred to low-voltage side, then determine its leakage reactance in per unit.

[5]

5. A 2-wire d.c. ring distributor is 300 m long and is fed at 240 V at point A. At point B, 150m from A, a load
of 120 A is taken and at C, 100m in the opposite direc�on , a load of 80 A is taken. If the resistance per
100m of single conductor is 0.03 Ohm, find
(i) current in each sec�on of distributor
(ii) voltage at points B and C

[5]

6. A generator of negligible resistance having 1.0 per unit voltage behind transient reactance is subjected to
different types of faults.
Type of Fault                          Resul�ng fault current in p.u
3-phase                                                3.33
L-L                                                      2.23
L-G                                                      3.01
Calculate the per unit values of 3 sequence –reactance.

[5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 2 ]

[ 5 ]

[ 8 ]

8. [ 6 ]

(a)  What do you mean by Per Unit (pu) system?

(b)  What are the advantages of Per Unit (pu) system?

(c)  An 11/0.4 kV, 200kVA transformer has an equivalent impedance of (2.4+j12.4) Ohms referred to the
hv side. Determine the base values for the p.u. system, the per-unit equivalent impedance and the
equivalent impedance drop at one-half rated current.

(a)  
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[ 2 ]

[ 7 ]

9. [ 6 ]

[ 7 ]

[ 2 ]

10. [ 5 ]

[ 2 ]

[ 8 ]

11. [ 5 ]

[ 5 ]

[ 5 ]

*** END OF PAPER ***

What are the compaisons between overhead distribu�on system and underground distribu�on
system?

(b)  What are the advantages of double end fed distribu�on system over single end fed distribu�on
system?

(c)  A 2-wire dc distributor cable AB is 2 km long and supplies loads of 100 A, 150A, 200A and 50A
situated 500m, 1000m, 1600m and 2000m from the feeding point A. Each conductor has a
resistance of 0.01 Ohm/1000m. Calculate the poten�al difference at each load point if a p.d. of
300V is maintained at point A.

(a)  Classify different kind of distribu�on system along with relevant diagrams.

(b)  A 250m, 2-wire dc distributor fed from one end is loaded uniformly at the rate of 1.6A/metre. The
resistance of each conductor is 0.0002 Ohm/metre. Find the voltage necessary at feed point to
maintain 250 V (i) at the far end   (ii) at the mid point of the distributor.

(c)  What are the advantages of ac system over dc system?

(a)  What are the comparisons between Gause-Seidel method and Newton-Raphson method?

(b)  Why generator bus is called PV bus?

(c)  The following is the system data for a load flow solu�on:
The line admi�ances:
Bus code                    Admi�ance(p.u.)
1-2                                  2-j8.0
1-3                                  1-j4.0
2-3                             0.666-j2.664
2-4                                  1-j4.0
3-4                                  2-j8.0
The schedule of ac�ve and reac�ve powers:
Bus code P(P.u) Q(P.u) V(P.U.) Remarks
1  -  - 1.06 Slack
2 0.5 0.2 1+j0.0 PQ
3 0.4 0.3 1+j0.0 PQ
4 0.3 0.1 1+j0.0 PQ
If bus 2 is taken as generator bus with voltage magnitude=1.04 p.u and reac�ve power constraint is
              
Determine the voltages star�ng with a flat voltage profile and assuming accelera�ng factor as 1.0.

(a)  Derive sequence voltages in case of solidly earthed L-G fault with the help of symmetrical
component method.

(b)   Find out different sequence current components in term of posi�ve sequence current component,
fault current and draw the sequence impedance network for L-G fault.

(c)  A 3-phase star connected alternator is rated 30 MVA, 13.8 kV and has following sequence reactance
values:
X1=0.25p.u., X2=0.35p.u., X0=0.10p.u. The neutral of the alternator is solidly grounded. Determine

the alternator line currents when a double line-to-ground fault occurs on its terminals. Assume that
the alternator is unloaded and is opera�ng at rated voltage when the fault occurs.

0.1 ≤Q2 ≤ 1.0
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) What devices exhibit linearly rising load torque characteris�cs?

 (II) Draw I vs V curve for a power diode with R load. 

 (III) A three-phase, three-pulse, M-3 type controlled converter has firing angle for one of the SCRs set as 15°. This
SCR would start conduc�ng at which degree.

 (IV) The class A commuta�on or load commuta�on is possible in case of----------

 (V) When a diode is connected in series with an AC source & R load, the conduc�on �me per cycle is--------------

 (VI) What are func�ons of electric drive?

 (VII) Which of the following type of grounding is used to suppress the capaci�ve effect?

 (VIII) Load interrupter operated at ________

 (IX) Calculate the output frequency for the six-pulse converter if the supply frequency is 10 Hz.

 (X) Which of motor is used in recording instruments?

 (XI) What are the different types of Stress?

 (XII) Which star�ng method is the best method in Induc�on motor?

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. List the various DSPs available in market and draw the basic block diagram of DSP controller. [5]

3. Draw and explain the block diagram of synchronous motor drive. [5]

4. Explain briefly the control of Current Source Inverter with necessary diagram. [5]

5. Draw and explain the opera�on of open loop V/f control of Induc�on motor with PWM voltage fed
converter.

[5]

6. Explain effec�ve rotor resistance control of an Induc�on Motor. [5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 8 ]

[ 7 ]

8. [ 8 ]

[ 7 ]

9. [ 8 ]

[ 7 ]

10. [ 8 ]

[ 7 ]

11. [ 8 ]

[ 7 ]

*** END OF PAPER ***

(a)  Draw block diagram of speed control of BLDC motor drive.

(b)  List different control techniques of PMSM.

(a)  Write a note on open-loop v/f control of synchronous motor.

(b)  Explain the CSI fed synchronous motor drive.

(a)  Describe different types of speed control technique of three phase Induc�on Motor and Explain any
of one with suitable diagram.

(b)  Compare Direct Torque Control and Flux Oriented Control of an Induc�on Motor drive

(a)  Explain dual converter with suitable diagram.

(b)  Explain Three Level Inverter technique

(a)  Explain Clarke's transforma�on for ABC to αβ conversion

(b)  Explain Park's transforma�on for αβ to dq conversion.
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) A transformer transforms which parameter of electricity?

 (II) Sco�-connec�ons are used for the transforma�on of ______________

 (III) Transformer cores are laminated in order to _____________

 (IV)    In a 4-pole, 25 KW, 200V wave wound D.C. shunt generator the current in each parallel path will be _______

 (V) The number of parallel paths for a simplex lap winding is equal to __________

 (VI)  D.C. generator works on the principle of  Fleming's__________ hand rule.

 (VII) In a transformer, the leakage flux of each winding is propor�onal to the current in that winding because
leakage paths do not saturate. State true or false.

 (VIII)  The essen�al condi�on for parallel opera�on of two 1-φ transformers is that they should have the same
________

 (IX) The developed electromagne�c force and/or torque in electro-mechanical energy conversion system act in a
direc�on tends to increase the stored energy at constant flux. Is it true or false?

 (X) In a DC series motor torque is approximately propor�onal to __________

 (XI) What conversion  commutator does in dc machines?

 (XII) A delta-zigzag three-phase transformer can be designated as ____________

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. Draw and explain the method of speed control of a DC motor by flux control method. Discuss the ranges of
speed control by the flux control method.

[5]

3. What is commuta�on? Briefly explain the factors that enable sparkless commuta�on in a dc machine [5]

4. Explain three point starter with neat diagram. [5]

5. For any DC machine, prove that  E =PΦZN/60A [ all the parameters bear the usual meaning] [5]

6. A 50 kVA, 1000/100 V single phase  two-winding transformer is to be connected as an auto-transformer as
shown. Find kVA ra�ng of the auto-transformer.

[5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 15 ]

8. [ 15 ]

9. [ 15 ]

10. [ 15 ]

a) Under what condi�on can a transformer have zero voltage regula�on?
b) In a given transformer, without changing its construc�onal features, how can you reduce its eddy
current and hysteresis losses?
c) A 10 kVA, 400/200 V single phase transformer with a percentage resistance of 3% and percentage
reactance of 6% is supplying a current of 50 A to a resis�ve load. Find the value of the load voltage.

Write short notes in i) armature reac�on (ii) back-emf iii) Commuta�on in DC machines

a) What do you mean by neutral shi�ing of a 3-phase transformer?
b) Explain the use of ter�ary winding in a star-star transformer.
c) One of the windings of a 3phase transformer shall be delta connected. Explain why.

a) State the essen�al and desirable condi�ons to be fulfilled for successful parallel opera�on of
transformers.
b) A transformer is working under rated condi�on on a 200 V, 50 Hz supply. Find the percentage change in
hysteresis and eddy current losses when the same transformer is operated on a 160 V, 40 Hz supply.
c) The primary of a transformer is rated at 10A and 1000V.
On open-circuit the readings are: V1=1000V, V2 =500V. I=0.42 A and Poc =100W.
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11. [ 15 ]

*** END OF PAPER ***

On short circuit the readings are I1=10A, V1=126V and Psc=400W.
Draw the equivalent circuit for the transformer and determine the parameters.

a) Three single phase transformers are connected in delta. If one of the transformers is found faulty and
removed, Derive the reduc�on in kVA supplied.
b) Two single-phase transformers A and B have the following parameters:
Transformer A: 5 kVA , 400V/200V, percentage resistance and percentage reactance 3% and 4%
respec�vely.
Transformer B: 5 kVA, 400V/200V, percentage resistance and percentage reactance 4% and 3%
respec�vely.
These two transformers are connected in parallel and they share a common load of 12 kW at a power
factor of 0.8 lagging. Determine the (i) ac�ve power delivered by transformer A and (ii) reac�ve power
delivered by transformer A.
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) An�-aliasing filter is____________.

 (II) The ROC of a causal signal is __________ of a circle of radius R.

 (III) Jordon canonical form state model is applicable to________________.

 (IV) A linear discrete �me has characteris�c equa�on Z3-0.16Z=0. Check the stability.

 (V) Asser�on (A): z-transform is used to analyze discrete �me system and it is also called pulse transfer func�on
approach.    Reason (R): the sampled signal is assumed to be impulse trained whose strength or areas are equal
to the con�nuous �me signal of the sampling instants.
Which of statement is /are correct

1. Both A & R true. R is the correct explana�on of A
2. Both A & R true. R is not the correct explana�on of A
3. A is true and R is false
4. A & R both are false

 (VI) Jury stability is used for____________.

 (VII) Given a unit step func�on U(k) , it is �me deriva�ve of ___________________.

 (VIII) A state space system is described by 

Characteris�c equa�on of the system is________.

 (IX) If a system has one or more non repeated roots on the unit circle, the system is ____________ stable.

 (X) Find the mathema�cal expression of given system

 (XI) Find the Z transform corresponding to the Laplace transform 

 (XII) Find Y(z)/X(z) for the system described by the difference equa�on Y(n)=Y(n-1)+X(n).

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. State ini�al and final value theorem of Z transform with mathema�cal expression. [5]

3. Write short note on folding. [5]

4. Determine Z transforma�on of polynomial func�on aku(k) with ROC. [5]

5. Consider the func�on [5]
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Show that s=0 is not a pole of X(S).

6. Define state transi�on matrix and write the proper�es of state transi�on matrix. [5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 5 ]

[ 5 ]

[ 5 ]

8. [ 5 ]

[ 5 ]

[ 5 ]

9. [ 5 ]

[ 5 ]

[ 5 ]

10. [ 5 ]

[ 5 ]

[ 5 ]

11. [ 5 ]

[ 10 ]

*** END OF PAPER ***

(a)  Write the differences between digital control and con�nuous control system.

(b)  Write short note on A/D converter

(c)  Write short not on sample and hold circuit.

(a)  

(b)  Given Z transform

find inverse z transform using par�al frac�on method.

(c)  Solve the following difference equa�on by use of z transforma�on method

(a)  Write short notes on Aliasing

(b)  Obtain the pulse transfer func�on G(z) of the system shown in figure

(c)  Obtain the pulse transfer func�on of a digital PID controller.

(a)  Write necessary and sufficient condi�on for the state observer design.

(b)  Write short note on full order state observer

(c)  Why the state observers are used in control system?

(a)  Define sampling theorem. Write significance of sampling theorem in digital control study.

(b)  Consider the system shown in figure a and b. Obtain the pulse transfer func�on

for the each of two system.
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) The direc�on of induced EMF in an electric generator can be find out by using which rule ?

 (II) Write the colour codes of AC power circuit for single phase circuit.

 (III) Which is the motor used in fan?

 (IV) What are the uses of Servomotors?

 (V) Open wiring is also known as ____________________ wiring.

 (VI) In an electric circuit, the posi�ve side is connected to the ___________, and the switch is used to start the power
supply.

 (VII) While working with electricity, the technician must wear_______________ gloves and shoes.

 (VIII) What is Cogging ?

 (IX) How many types of DC Generators?

 (X) Why is PVC casing-capping preferred over wooden casing-capping wiring?

 (XI) Why Silver is a good conductor of electricity, but it is rarely used as a wiring material ?

 (XII) What is sta�c electricity?

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. Enlist any two advantages and two disadvantages of group drives. [5]

3. State any two applica�ons of each for the Dielectric hea�ng. [5]

4. Define the following terms related to illumina�on systems Deprecia�on factor. [5]

5. Describe the concept of following load cycle with their graphical representa�on on Long �me
(intermi�ent) loading.

[5]

6. State the types of enclosures to be used for electric drives in following industrial loca�ons on Mines or
other hazardous loca�on.

[5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 7+8 ]

8. [ 7+8 ]

9. [ 6+9 ]

10. [ 6+9 ]

11. [ 6+9 ]

a. Explain the different welding process under resistance welding.
b. Why electric hea�ng is preferred over other forms of hea�ng? Explain the principle of opera�on of
dielectric hea�ng. What are the applica�ons of dielectric hea�ng?

a. Explain selec�on and sizing of components in wiring system.
b. How do you measure earth wire? Explain in detail.

a. What are different classifica�ons of loads? Explain in detail.
b. An electric train has an average speed of 40km ph on a level track between stops 2.2 Km apart. It is
accelerated at 2.1Kmphps and braked at 2.9 Kmphps . Draw the speed �me curve for the run  Es�mate the
energy consump�on at the train per tonne -Km. Take trac�ve resistance constant at 40 Nw per tonne and
and allow 8% for rota�onal inter�a.

a. Describe with neat labeled diagram the working principle of Ajax Wya� furnace. State its drawbacks.
b. The trapezoidal �me curve of train consists of: (i) Uniform accelera�on of 6kmphps for 25
seconds. (ii) Free running for 10 minutes (iii) Uniform decelera�on of 6kmphps to stop the
train (iv) A stop �me of 5 minutes.
Find the distance between the sta�ons, average and scheduled speed.

a. What are the ways and means of avoiding weld defects?
b. An industrial consumer having maximum demand of 100 kW maintains a load factor of
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*** END OF PAPER ***

60%. The tariff rates are Rs. 1000/- per kVA of maximum demand per annum plus Rs.5/-
per kWh of energy consumed. If the average power factor is 0.8 lagging. Calculate the total
energy consumed per annum and annual electricity bill.
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Group-A (Very Short Answer Type Ques�on)

1. Answer any ten of the following : [ 1 x 10 = 10 ]

 (I) Autocorrela�on func�on of periodic signal is equal to _______ of the signal.

 (II) The func�on given by the equa�on x(n)=1, for n=0; x(n)=0, for n≠0 is called ------------- func�on.

 (III) Write down the differen�a�on property of z transform

 (IV)  The Fourier transform of x(n)=(0.8)n   is ---------------------  , where n=0,1,2,3..

 (V)  Infinite memory system is also known as ----------------- system.

 (VI) Power spectrum describes distribu�on of _________ under frequency domain.

 (VII) The filter that may not be realized by approxima�on of deriva�ves techniques are called -----------

 (VIII) Explain the non-parametric methods of power spectrum es�ma�on.

 (IX) Show whether the func�on is periodic or not   

 (X) Z and Laplace transform are related by………………………..

 (XI) By applying �me shi�ing property determine the z transform of the

 (XII) Write the formula of IDFT.

Group-B (Short Answer Type Ques�on)
Answer any three of the following : [ 5 x 3 = 15 ]

2. Write down the energy and power equa�on in con�nuous and discrete domain. [5]

3. Find the inverse z transform of [5]

4. Explain the power spectrum es�ma�on using AR model. [5]

5. Consider the following two LTI systems: H1(z) = 1 + 0.5z^-1 + 0.25z^-2 H2(z) = 1 - 0.9z^-1 + 0.81z^-2
Determine the impulse response of the system H(z) = H1(z) * H2(z) using convolu�on in �me domain.

[5]

6. A lowpass Bu�erworth filter is designed with a passband edge frequency of 2 kHz and a stopband edge
frequency of 2.5 kHz. The sampling rate is 8 kHz, and the passband and stopband ripple are both 0.1 dB.
Determine the filter order and the filter coefficients.

[5]

Group-C (Long Answer Type Ques�on)
Answer any three of the following : [ 15 x 3 = 45 ]

7. [ 7+8 ]

8. [ 7+4+4 ]

a)Compute the autocorrela�on and power spectral density for the signal
x(t)=Kcos(2πfc t+ϕ)

Where K and fc are constant and ϕ is a random variable which is uniformly distributed over the interval (-
π,π)
b)Determine the es�ma�on of the autocorrela�on and power spectrum of random signals.

a)Explain the following methods of IIR filter design
impulse invariant method
approxima�on of deriva�ve methods

x( )t = cos( )
2
5
πt + cos( )

2
7
πt

x( )z =
z −1

1 − 3z −1
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9. [ 6+3+6 ]

10. [ 8+7 ]

11. [ 4+8+3 ]

*** END OF PAPER ***

b)use the backward difference for the deriva�ve and convert the analog filter with system func�on
H(s)=1/(s^2+16)
c)For the analog transfer func�on
H(s)=1/(s+1)(s+2)
Determine H(z) using impulse invariant method

a) Compute the signal energy and power for the system given below
i) x(t)=e^(-4t) u(t)
u(t)=1 for t ≥0
u(t)=0 for t<0
ii)x(t)=e^(-3|t| )
b) Define unit pulse func�on and write down its mathema�cal formula
c) Find the Fourier coefficient and Fourier series of the signal given below 

a)Explain the Decima�on of Time (DIT) algorithms of FFT 
b) With help of DIT FFT method find the DFT of the sequence given below
x(n)={ 1,2,3,4,4,3,2,1}

a)Explain the different methods of calcula�on of inverse z transform.
b)Find the inverse z transform of the func�on given below
i)Use long division method

ii)Use par�al frac�on method

c)Determine the rela�onship between z transform and DFT
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) What is the duty cycle of a chopper?

 (II) In a constant current source inverter (i) a capacitor is connected in series with a voltage source (ii) an inductor is
connected in series with a voltage source (iii) a capacitor is connected in parallel with a voltage source (iv) an inductor is
connected in parallel with a voltage source.

 (III) The applications of a AC/AC type converters are found in Wind turbines
True or false

 (IV) Which of the following terminals does not belong to the MOSFET?
Base, Drain, Gate, Source

 (V) A freewheeling diode across inductive load will provide
quick turn-on,  slow turn-off , reduced utilization factor, improved power factor

 (VI) A chopper can be used on both PWM and FM. True or false

 (VII) Commutating overlap in the phase controlled ac to dc converters is due to ________

 (VIII) In dc choppers, per unit ripple is maximum when duty cycle is ______?

 (IX) PWM is used in inverters to control output voltage.
True or false

 (X) SMPS are based on the Chopper principle.
True or false

 (XI) Why Snubber circuits are used with thyristors ?

 (XII) A six-pulse thyristor bridge rectifier is connected to a balanced three phase, AC source. Assuming that the DC output
current of the rectifier is constant, the lowest harmonic component in the AC input current is _____

 
Group-B (Short Answer Type Question)

Answer any three of the following
 

2. Why IGBT is very popular nowadays? [ 5 ]

3. With suitable waveforms explain the operation of a 1-φ full controlled rectifier with R-L load. What is the purpose
of free-wheeling diode?

[ 5 ]

4. What are the advantages of GTO over SCR? [ 5 ]

5. Discuss the effect of ‘LS ’, the ac-side inductance, on the performance of a 1-φ full bridge controlled rectifier. [ 5 ]

6. Write the comparison between SMPS and Linear Power Supply?

 

[ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 10 ]

[ 5 ]

8. [ 10 ]

[ 5 ]

9. [ 8 ]

(a)  Explain the power diode characteristics and classify power diodes. 

(b)  Why are SCRs connected in series or in parallel.

(a)  What is the condition of inverter mode of operation of a full controlled converter. Explain with circuit
diagram and relevant waveforms.

(b)  What are the advantages of single-phase bridge converter over single phase mid-point converter?

(a)  Describe the working of a single-phase half-controlled converter with RLE load with the waveforms. What
is the purpose of addition of a free-wheeling diode in the circuit.
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[ 7 ]

10. [ 8 ]

[ 7 ]

11. [ 10 ]

[ 5 ]

*** END OF PAPER ***

(b)  A single phase 230V, 1 KW heater is connected across 1 phase 230V, 50Hz supply through an SCR. For
firing angle delay of 450 and 900, calculate the power absorbed in the heater element.

(a)  Show that for a basic dc-dc converter, the critical inductance of the circuit is given by
; where V0, VS, P0 and f are the load voltage, source voltage, load power and chopping frequency
respectively. 

(b)  A type-A chopper has input dc voltage of 200V and a load of R=10Ω in series with L=80mH. If load current
varies linearly between 12A and 16A, find the time ratio Ton/Toff for this chopper

(a)  What is an IGBT? Give its basic structural features. How does it differ in structure from PMOSFET?

(b)  Compare power MOSFETs with BJTs.

2/2
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) What is an applet?

 (II) Name one tag which does not require any terminator.

 (III) Which class in Java is superclass of every other class?

 (IV) What is an interface?

 (V) What is a I/O stream?

 (VI) What is a remote applet?

 (VII) What is serialization?

 (VIII) Which function is called to display the output of an applet?

 (IX) What will be the output oftThe following statements?

System.out.println("Hi there");
System.out.println("This is My Exam");

 (X) What is order of calling constructors in case of inheritance?

 (XI) What are the tasks of JVM?

 (XII) Can we access both superclass and subclass members if we create an object of subclass?

 
Group-B (Short Answer Type Question)

Answer any three of the following
 

2. Distinguish between the terms: Inheritance and Polymorphism. [ 5 ]

3. Describe different forms of inheritance with examples. [ 5 ]

4. What is final keyword in Java? Give an example. [ 5 ]

5. Describe various forms of implementing interfaces. [ 5 ]

6. Write a program to show how user-defined parameters can be supplied to an applet using <PARAM...> tags. [ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 3 ]

[ 6 ]

[ 6 ]

8. [ 5 ]

[ 4 ]

[ 6 ]

9. [ 5 ]

[ 5 ]

[ 5 ]

10. [ 7 ]

[ 3 ]

(a)  What are the three parts of a simple, empty class? 

(b)  What is inheritance and how does it help us create new classes quickly? 

(c)  Compare and contrast overloading and overriding methods.

(a)  What is the difference between Exception and Error? Show with an example.

(b)  What is the difference between throw and throws?

(c)  Write program to handle different types of exception using multiple catch statement.

(a)  Explain the concept of Dynamic Binding. 

(b)  What is initialization? Why is it important? 

(c)  Write a Java program to convert the given temperature in Fahrenheit to Celsius using the following
conversion formula C=(F-32)/9.

(a)  What is class? How does it accomplish data hiding? How do we declare a member of a class static? 

(b)  How is method defined? 
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[ 5 ]

11. [ 5 ]

[ 5 ]

[ 5 ]

*** END OF PAPER ***

(c)  Explain method overriding with example.

(a)  List a few areas of application of OOP technology. 

(b)  List the basic data types used in Java. Give examples. 

(c)  Write a Java program to determine the sum of the following harmonic series for a given value of n:
1+1/2+1/3+…+1/n.
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) What is zero padding?

 (II) If X(z) is the z-transform of the signal x(n) then what is the z-transform of an x(n)?

 (III) What is the ROC of the signal x(n)=δ(n-k), k>0?

 (IV) A real valued signal x(n) is called as anti-symmetric if ___________

 (V) What do you mean by  the ROC of Z-Transform?

 (VI) What is impulse train ?

 (VII) What do you mean by Transfer function as well as impulse response of a system?

 (VIII) If Fs is the minimum sampling rate and Fmax is the highest frequency available in the analog signal, then the Nyquist
rate?

 (IX) Write down the demerits of FIR Filter.

 (X) What is meant by radix 2 FFT?

 (XI) Find the linear convolution between x(n)=[1 2 3 4] and h(n)=[1 1 1]

 (XII) Find the Z-transform of cosωn u(n).
 

Group-B (Short Answer Type Question)
Answer any three of the following

 

2.  Find the inverse Z – transform for the following function

X(z) =( z2 + z)/(z – 1 )(z – 3)

[ 5 ]

3. State and prove the Parseval's theorem of DTFT. [ 5 ]

4. Check whether the following signal is Energy or Power signal
e j (πn/2+π/4)
π

[ 5 ]

5. Write down the relation between Fourier Transform and Z-Transform. [ 5 ]

6. Realize the system given by difference equation 
y(n)=-0.1y(n-1)+0.72y(n-2)+0.7x(n)-0.252x(n-1) in parallel form.

[ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 2+3 ]

[ 3+3 ]

[ 4 ]

8. [ 3+4 ]

[ 3+5 ]

9. [ 5 ]

[ 4 ]

What do you mean by ROC of Z-Transform? Write down the properties of ROC of z-Transform.

Write the convolution property of z-Transform. Using the convolution property of z-Transform find the linear
convolution between x(n)=[1 2 4 3] and h(n)=[1 2 1]

(c)  Find the z-Transform and ROC of the signal
x(n)= -bnu(-n-1)

Explain how to convert DFT from DTFT.   Find  DTFT  for the following function
x(n)=u(n)

Write down the two properties of Twiddle Factor. Compute DFT of a sequence
x(n)=(-1)n  for N=4

(a)  Write down the different types of signal representation with  example.

(b)  Write down the difference  between Deterministic and Random signal with example.
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[ 6 ]

10. [ 2+7 ]

[ 6 ]

11. [ 3+7 ]

[ 5 ]

*** END OF PAPER ***

(c)  Determine the response of the relaxed system characterized by the impulse response
h(n)=(1/2)nu(n)   to the input signal x(n)=2nu(n).

 What do you mean by Transfer Function of a system? A causal system is described by the difference equation
y(n) = y(n-1) + y(n-2) + x(n-1)
Find the transfer function as well as its impulse response.

(b)  Using the residue method find the inverse z-Transform of
X(z)=(1-1/4z-1)/(1-1/9z-2)               ROC |Z|>1/3

Write down the differences between IIR and FIR filter. Design a digital Butterworth Filter satisfying the condition
0.707≤H(ejw) ≤1,                for 0≤ w ≤ Π/2
                     ≤0.2,               for 3Π/4 ≤ w ≤ Π
With T= 1sec using Bilinear Transformation Method.

(b)  Design an analog Butterworth Filter that has a -2dB passband attenuation at a frequency of 20rad/sec and
at least -10dB stopband attenuation at 30rad/sec

2/2
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) _________frequency based wireless communication does not require line of sight between sender and receiver.

 (II) TinyOS falls under the _________ architecture class.

 (III) What is motes?

 (IV) Mention the full form of 'MANET'

 (V) Write down the full form of "IGRP".

 (VI) Justify the term data flooding

 (VII) What is sensor network?

 (VIII) WSN operates at two levels, that's are________

 (IX) The IEEE 802.15.4 protocol is very much associated with the ________ protocol

 (X) A data fusion node collects the results from________

 (XI) Why the sink node uses multi-hop path?

 (XII) In a MANET, network topology may be changed dynamically in an unpredictable manner. Analyze the statement.
 

Group-B (Short Answer Type Question)
Answer any three of the following

 

2. What are the differences between failed nodes and badly failed nodes? [ 5 ]

3. What is the function of a micro controller in the sensor node? [ 5 ]

4. With the help of a proper block diagram, mention the different components of  a sensor node. [ 5 ]

5. Write down the differences between Homogeneous & Heterogeneous WSN? [ 5 ]

6. Summarized the general characteristics of Zigbee protocols. [ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 5+10 ]

8. [ 5 ]

[ 10 ]

9. [ 5+5+5 ]

10. [ 5 ]

[ 10 ]

11. [ 10 ]

[ 5 ]

*** END OF PAPER ***

What do you mean by MANET?
Write down the different characteristics of MANET.

(a)  Commenting on the MAC protocol manages the communication traffic on a shared medium with help 
of  the communication protocol stack.

(b)  Expressing the idea of network typologies of Zigbee protocols. 

a) What is meant by scalability in wireless sensor network?
b) Why are ad-hoc networks needed?
c) What are the different applications of MANET?

(a)  Compare two different MAC protocols, S-MAC and B-MAC.

(b)  Classify and compare the scheduling based MAC protocols.

(a)  Express the process of software implementation in a gateway network.

(b)  Write down about the Gateway GPRS Support Node (GGSN).
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) Minimum shift keying is similar to which modulation scheme? 

 (II) The correlation detector is also known as ___________ 

 (III) If the time taken to randomly select student to complete an exam is considered as a random variable, then which type of
random variable is it? 

 (IV) Digital communication is _______ to environmental changes?

 (V) Delta modulation uses _____ bits per sample.

 (VI) The data rate of QPSK is ___________ of BPSK 

 (VII) The maximum rate of information from transmitter to receiver is known as ___________

 (VIII) What is the standard value of A in A-law ?

 (IX) A M-PSK modulation scheme is used to transmit independent binary digits over a band-pass channel with bandwidth
100 KHz. If the bit rate is 200 kbps the value of M is _______ 

 (X) Transmitted signal values in each dimension represent the ________________ 

 (XI) Which line coding technique has the maximum synchronizing capability? 

 (XII) For a data stream of [1,0,1,1,0,1], find the phase sequence for BPSK. 
 

Group-B (Short Answer Type Question)
Answer any three of the following

 

2. Describe the process of Natural sampling. What is its disadvantage? [ 5 ]

3. Explain the process of generating FSK signals. [ 5 ]

4. Consider a random process X(t) given by X(t) = A cos (ωt + θ), where ω and θ are constants and A is a random
variable. Determine whether X(t) is WSS.

[ 5 ]

5. Derive an expression for mean-square value of quantization error for PCM system. [ 5 ]

6. Analyze the transmitter, receiver and signal space diagram of Quadrature Amplitude Modulation. [ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 2+5+2 ]

[ 6 ]

8. [ 7 ]

[ 8 ]

9. [ 7 ]

(a) What is QPSK Signal? Explain the generation of QPSK Signal with proper expressions and block diagrams.   
   Draw the constellation diagram for QPSK signal. 

(b)  In a PAM scheme with M = 16:
(a) Determine the minimum transmission bandwidth required to transmit data at a rate of 12,000
bits/sec with zero ISL
(b) Determine the transmission bandwidth if Nyquist criterion pulses with a roll-off factor
r = 0.2 are used to transmit data.

(a)  Is it true that sampling frequency for a bandpass signal need not be more than double the maximum
frequency present in the signal? Explain in light of PAM signal and its spectrum. 

(b)  A band-limited signal m(t) of 3 kHz bandwidth is sampled at rate of 33⅓ % higher than the Nyquist rate.
The maximum allowable error in the sample amplitude (i.e., the maximum quantization error) is 0.5% of the
peak amplitude mp. Assume binary encoding. Find the minimum bandwidth of the channel to transmit the
encoded binary signal. 

(a)  Describe the operation of Zero forcing equalizer for removal of ISI.
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[ 3+5 ]

10. [ 2+4+4 ]

[ 5 ]

11. [ 3+2+2 ]

[ 8 ]

*** END OF PAPER ***

(b) What is controlled ISI? Describe the generation of Duo-binary signal. 

(a) What is ISI? Describe 1st Nyquist criteria for removal of ISI. How Cosine roll-off can reduce ISI? 

(b)  A communication channel of bandwidth 75 kHz is required to transmit binary data at a rate of
0.1 Mb/s using raised-cosine pulses. Determine the roll-off factor α. 

(a) Describe the uniform quantization in PCM system. What are the disadvantages of uniform quantization? How
it is overcome? 

(b)  A compact disc (CD) recording system samples each of two stereo signals with a 16-bit analog-to- digital
converter (ADC) at 44.1 kb/s.
(a) Determine the output signal-to-quantizing-noise ratio for a full-scale sinusoid.
(b) The bit stream of digitized data is augmented by the addition of error-correcting bits, clock extraction
bits, and display and control bit fields. These additional bits represent 100 percent overhead. Determine
the output bit rate of the CD recording system.
(c) The CD can record an hour's worth of music. Determine the number of bits recorded on a
CD.
(d) For a comparison, a high-grade collegiate dictionary may contain 1500 pages, 2 columns per page,
100 lines per column, 8 words per line, 6 letters per word, and 7 bits per letter on average.
Determine the number of bits required to describe the dictionary, and estimate the number of comparable
books that can be stored on a CD.
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) What is the Basic difference between vector and array processors?

 (II) What is  the difference in the address and data connection between DRAM’s and SDRAM’s ?

 (III) What   are  the      major   components   of  a CPU  in the  context  of  computer   architecture ?

 (IV) Mention which  signal does  the function of  of execution and sequencing operation ?

 (V) The address in the main memory is known as-

 (VI) How   many number of transistor in a CMOS static RAM cell contains? 

 (VII) What  is Associative memory  ?

 (VIII) What is true for a typical RISC architecture?

 (IX) To reduce the memory access time we generally make use of ______

 (X) Program counter is-

 (XI) In a microprocessor the address of the next instruction to be executed is stored from

 (XII) Which  is a group of bits that tells the computer to perform a particular operation?

 

 
Group-B (Short Answer Type Question)

Answer any three of the following
 

2. What is a Instruction Code and operation code ?Explain with example. [ 5 ]

3. Describe in  brief the  micro-programming and micro-programmed control unit. [ 5 ]

4. What do you mean by Multiprocessing and Multi computing? [ 5 ]

5. State the principle of operation of a carry look-ahead adder. [ 5 ]

6. What is the mapping procedures adopted in the organization of a Cache Memory? Define a  Hit and Miss? [ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 5 ]

[ 5 ]

[ 5 ]

8. [ 10 ]

[ 5 ]

9. [ 5 ]

[ 5 ]

[ 5 ]

10. [ 3 ]

[ 5 ]

[ 7 ]

11. [ 7 ]

[ 8 ]

(a)  Mention and explain the various phase in executing an instruction.

(b)  Explain with an example about the operations and operands of the computer hardware.

(c)  Describe the  different types of instructions  set  architecture  with  an example ? 

(a)  Describe the Booth's algorithm for the following multiplication operation ? multiply ( – 9 ) and ( – 3 ).

(b)  Explain any three addressing modes with example

(a)  What are the various ways of representing negative numbers? Explain with example.

(b)  Compare  between Fixed point and Floating point representation of a given number.

(c)  Compute the arithmetic operation in binary using 2’s complement representation (i). (+42) + (-13) (ii) (-42) –
(-13).

(a)  What is instruction pipelining?

(b)  What are the conflicts that occurred during instruction Pipelining?

(c)  Describe the  necessity of  inter process synchronization ?

(a)  Describe the data and control path techniques in pipelining ?

(b)  Why inter process synchronization is  needed? Explain
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) For what purpose Wiener filter is used?

 (II) Representation & description almost always follow the output of which blosk of the image processing system?

 (III) Colour image is represented by how many bit?

 (IV) How many video frames the surveillance camera captures per second of video?

 (V) The image f(x,y) is transformed to g(u,v) using a image transformation with the following
forward kernel

1/N = Π (-1)[b(x)b
n-1-u(x)+b(y)bn-1-u(y)

Name the image transformation technique

 (VI) FWT stands for what?

 (VII) What is the intensity level in 8 bit image

 (VIII) Why do we use histogram technique?

 (IX) Name one useful descriptor of a boundary, whose value is given by the ratio of length of the major axis to the minor axis?

 (X) Accuracy of the chain code depends on which factor?

 (XI) Mask of which operator is given by the following 3 × 3 matrix?

 (XII) What will be the 8 directional chain code representation of a square starting from the left top position?
 

Group-B (Short Answer Type Question)
Answer any three of the following

 

2. Explain why the discrete histogram equalization technique will not in general yield a flat histogram [ 5 ]

3. Find second order derivatives of the given image strip 5 5 3 2 0 0 6 0 8 10 [ 5 ]

4. Compare Rod cell and Cone cell [ 5 ]

5. Find the DC component of the following image. Suggest one way of generating colour histogram in RGB frame.
What will be the number of histogram components in this case?

[ 5 ]

6. a) Explain the operation of any single image sensor
b) A medical Image has a size of 8x8 inches. The sampling resolution is 5 cycles/mm. How many pixels are
required? Will an image of size 256x256 be enough?

[ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
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7. [ 5+5+5 ]

8. [ 5+5+5 ]

9. [ 6+6+3 ]

10. [ 2+5+8 ]

11. [ 5+10 ]

*** END OF PAPER ***

a) Differentiate between image and scene
b) Explain one method of image acquisition
c) Explain the term i. connectivity, ii. path, iii. Adjacency in context of image

a) Explain the operation of median filtering
b) Compare the basic frequency domain filters
i) Ideal low pass
ii) Butterworth low pass
iii) Gaussian low pass
c) Explain the homomorphic filter.

a) Brightness discrrimination is poor at low levels of illumination. Explain
b) Explain the operation of any array sensor and strip image sensor
c) Assume that a 10 m high structure is observed from a distance of 50 m. what is the size of the retinal image?

a) Explain the difference between lossy and lossless compression.
b) Explain the following noise
    i. Salt & Pepper noise
    ii.Gaussian noise
c) Perform histogram stretching for the image distributions shown in the following table so that new image has
dynamic range of [0,7].

Gray level (r) 0 1 2 3 4 5 6 7

No. of pixel (p) 0 0 50 60 50 20 10 0

a) Explain any lossless compression technique.

b) Calculate coding redundancy for the given symbols.

Symbol 1 2 3 4 5 6

Probability 0.4 0.2 0.2 0.1 0.05 0.05

Huffman Code 0 10 110 1110 11110 11111
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) SSMA is bandwidth efficient when used with a single user
State true or false.

 (II) A RAKE receiver collects the __________ versions of the original signal.

 (III) Traffic channels carries digitally encoded user data. State true or false

 (IV) Cell splitting increases the number of base stations in order to increase capacity?
State true or false.

 (V) Why neighboring stations are assigned different group of channels in cellular system?

 (VI) The symbol time in FDMA systems is _________ thus intersymbol interference is ______

 (VII) Which of the following mechanism do not impact propagation in mobile communication system?
Reflection, Diffraction, Scattering, Refraction

 (VIII) Cell dragging is a problem occur due to __________
a) Pedestrian users
b) Stationary users
c) High speed mobile systems
d) Base stations having same frequency

 (IX) Diversity decisions are made by ____________

 (X) In OFDMA, what is the relationship between the subcarrier spacing f and symbol time t?

 (XI) Which is one of the major disadvantages of 2G standards?

 (XII) ___________ problem occurs when many mobile users share the same channel.
 

Group-B (Short Answer Type Question)
Answer any three of the following

 

2. What is small scale fading? [ 5 ]

3. Differentiate between FDMA and TDMA [ 5 ]

4. What do you mean by frequency hopping? [ 5 ]

5. How QPSK better than BPSK? [ 5 ]

6. Explain in details the PRN code generation of CDMA [ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 7 ]

[ 8 ]

8. [ 8 ]

[ 7 ]

9. [ 8 ]

[ 7 ]

10. [ 7 ]

[ 8 ]

11. [ 8 ]

(a)  What is frequency allocation? 

(b)  Explain fixed channel allocation (FCA) and dynamic channel allocation (DCA)

(a)  Explain two outdoor propagation models in cellular communication.

(b)  Write a short note on path loss model for indoor propagation in wireless environment

(a)  Justify ‘Microcell zone concept used to increase Channel Coverage and capacity.

(b)  Explain the step by step procedure of a mobile originated call

(a)  Define Erlang

(b)  Explain with mathematical expressions “Erlang B” and “Erlang C” formulas.

(a)  What is Code Division Multiple Access (CDMA)? Write down the features of the Code Division Multiple
Access (CDMA)
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[ 7 ]

*** END OF PAPER ***

(b)  What is WCDMA? What are the main features of WCDMA?
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) State Biot-savart law

 (II) Polarization in electromagnetic wave is caused by____________

 (III) What is the MKS unit for permeability of medium?

 (IV) For a short circuited and open circuited line if their impedances are 5 ohm and 20 ohm, then characteristic impedance is
_______

 (V) What is the value of radiation resistance of a λ/2 antenna in free space?

 (VI) What is the unit of magnetic flux density?

 (VII) Write the expression for ‘displacement current’

 (VIII) Compare between lumped circuit and distributed circuit elements.

 (IX) What is the expression of propagation constant of a transmission line in terms of circuit parameters?

 (X) What is the transmission coefficient when incident and the reflected voltage are given by 15 and 5 respectively? 

 (XI) What is the condition for circularly polarized wave travelling in z direction?

 (XII) Find the standing wave ratio, when a load impedance of 250 ohm is connected to a 75 ohm line.
 

Group-B (Short Answer Type Question)
Answer any three of the following

 

2. State and explain Ampere’s circuital law [ 5 ]

3. Explain the terms ‘characteristic impedance’ and ‘propagation constant’ of transmission line. [ 5 ]

4. Give the criterion for a material to be a good conductor, perfect dielectric and lossy dielectric. [ 5 ]

5. State and prove the boundary conditions at the interface between conductor and dielectric for time varying EM
field.

[ 5 ]

6. Show that a Quarter wave transmission line can be used as an impedance transformer. [ 5 ]
 

Group-C (Long Answer Type Question)
Answer any three of the following

 

7. [ 5 ]

[ 10 ]

8. [ 5 ]

[ 10 ]

9. [ 7 ]

[ 4 ]

[ 4 ]

10. [ 3+3 ]

[ 6+3 ]

11. [ 5 ]

(a)  Explain, from fundamental principle, why an waveguide behaves as an high pass filter.

(b)  A rectangular waveguide is propagating in the TE11 mode. Draw its field pattern. How do you extract
energy from a wave propagating in this mode of propagation?

(a)  Why antenna arrays are used?

(b)  Write a short note on different types of antenna array?

(a)  Derive wave equation using Maxwell’s equation for uniform plane wave in a conducting medium.

(b)  Explain the term ‘Skin depth’.

(c)  Calculate the skin depth for copper at a frequency of 1000 kHz. (µ = µ0,ε = ε0, σ = 5.8 X 107 mhos/meter)

Describe the current distribution and radiation pattern of a folded dipole antenna.

Find the input impedance of a folded dipole antenna and explain why the antenna has a higher bandwidth
compared to half wave dipole antenna.

(a)  When a plane wave is incident normally from dielectric ‘1’ (μ0, ε1 ) onto dielectric ‘2’ (μ0, ε2 ), the electric
field of the transmitted wave is 2 times the electric field of the reflected wave. What will be the ratio of ε2
/ε1?

1/2



[ 5 ]

[ 5 ]

*** END OF PAPER ***

(b)  For sea water with σ = 5 mho/m and εr = 80, what is the distance for which radio signal can be transmitted
with 90% attenuation at 25 kHz?

(c)  State the factors affect the depth of penetration of the wave inside the conducting medium for an
electromagnetic wave incident on it.

2/2



[ 1 x 10 = 10 ]

[ 5 x 3 = 15 ]

[ 15 x 3 = 45 ]

 CS/B.TECH(N)/ODD/SEM-7/7719/2022-2023/I065

MAULANA ABUL KALAM AZAD UNIVERSITY OF TECHNOLOGY, WEST BENGAL
Paper Code :  HS-HU701    Principles of Management

Time Allotted : 3 Hours Full Marks :70
The Figures in the margin indicate full marks.

Candidate are required to give their answers in their own words as far as practicable
 

Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) Who developed the motivation theory which classifies needs in hierarchical order?

 (II) what are the skills required for effective leadership?

 (III)  What is decision making?

 (IV) What is a null hypothesis?

 (V) What is Brand image?

 (VI) What is another name of long term planning?

 (VII) Learning organizations are adaptive to what type of environment?

 (VIII) What is the first step of recruitment?

 (IX) Grapevine means what?

 (X) What are the key traits of leadership?

 (XI) What is the behavioral feature of the Principles of Management?

 (XII) What is the primary benefit of MBO?
 

Group-B (Short Answer Type Question)
Answer any three of the following

 

2. Short notes: 
Steps of MBO

[ 5 ]

3. What are the internal and external sources of recruitment? [ 5 ]

4. Briefly explain Matrix structure of an organization. [ 5 ]

5. An oil engine manufacturer purchases lubricants at the rate of Rs. 42 per piece from a vendor. The requirements
of these lubricants are 1800 per year. What should be the ordering quantity per order, if the cost per placement of
an order is Rs.16 and inventory carrying charges per rupee per year is 20 paise?

[ 5 ]

6. What are the ten critical decision areas in operations management? [ 5 ]
 

Group-C (Long Answer Type Question)
Answer any three of the following

 

7. [ 5 ]

[ 10 ]

8. [ 5 ]

[ 10 ]

9. [ 5 ]

[ 6 ]

[ 4 ]

10. [ 5+3 ]

[ 3+4 ]

11. [ 7 ]

[ 8 ]

*** END OF PAPER ***

(a)  List out the levels and functions of management.

(b)  Explain the contribution of F.W. Taylor and Henri Fayol to management in detail

(a)  Define Mission, Vision, objective & Goal 

(b)  Explain the different types of plans and strategies according to the levels of management 

(a)  What do you mean by formal and informal organization. 

(b)  Discuss the various organization structure.

(c)  Interpret the concept of strategic and operational planning.

5S and 3 Mu of Kaizen - discuss

Explain Six Sigma and DMAIC 

(a)  Great team effectiveness leads to organizational effectiveness-discuss

(b)  Discrimination Issues Leading to Conflict - elucidate with examples
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) Define short-term goal.

 (II) Fill in the blank
________determines the personal characteristics of a successful leader.

 (III) State the following statement is TRUE/FALSE.
'Don't have much or any control over the outcome of a situation is a cause of stress'

 (IV) State the following statement is TRUE/FALSE.
'Organizations undergo changes due to new technological, political, and social development that effect them or due to
changes in the competitive forces.'

 (V) Who defined motivation as "a general term applied to the entire class of drives, needs, wishes and similar forces."?

 (VI) What is 'out of the box thinking'?

 (VII) What is Job Involvement?

 (VIII) Who defined motivation as "a process that starts with a physiological or physiological deficiency or need that activates
behavior or a drive that is aimed at a goal or incentive" ?

 (IX) Explain: "A short-term goal is something you want to do in the near future."

 (X) State the following statement is TRUE/FALSE.
Teamwork is, “The process of working individually with a group of higher management in order to achieve a goal."

 (XI) Name the decision-making model which is most useful when members are in different locations.

 (XII) Fill the blank-
__________ is the most powerful source for the formation of attitudes.

 
Group-B (Short Answer Type Question)

Answer any three of the following
 

2. Explain functional aspects of conflict. [ 5 ]

3. Fill in the blanks:
_______ (High/Low/Moderate) job satisfaction will not eliminate employee turnover but will only help reduce the
rate of turnover.

[ 5 ]

4. With the help of relevant examples differentiate between Leadership Networking and Team work. [ 5 ]

5. With the help of a diagram differentiate between Circle of Control and Circle of concern. [ 5 ]

6. With help of relevant examples explain any five stress busters. [ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 12 ]

[ 3 ]

8. [ 15 ]

9. [ 5 ]

[ 10 ]

10. [ 15 ]

(a)  With help of a flow chart explain the elements of Process of Conflict.

(b)  Differentiate between Conflict and Competition.

With the help of appropriate examples explain different types of decision-making.

(a)  Evaluate the importance of Leadership.

(b)  Evaluate the skills of a good leader.

With the help of relevant examples differentiate between the following-
i) Proactive Decision Making and Reactive Decision Making
ii) Responsive and Intuitive Decision making
iii) Micro and Macro Decision Making
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11. [ 10 ]

[ 5 ]

*** END OF PAPER ***

(a)  Explain the relationship between-
i) Outcomes of Job Satisfaction
ii) Satisfaction and Productivity
iii) Satisfaction and Turnover
iv) Satisfaction and Absenteeism

(b)  Explain the important characteristics of job.
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) Process of removing an element from stack is called __________

 (II) What is/are the disadvantages of implementing tree using normal arrays?

 (III)
What is the advantage of the array data structure?

 (IV) What is a memory efficient double linked list?

 (V) Which data structure do we use for testing a palindrome?

 (VI) The case in which a key other than the desired one is kept at the identified location is called?

 (VII) Consider the usual algorithm for determining whether a sequence of parentheses is balanced. The maximum number of
parentheses that appear on the stack AT ANY ONE TIME when the algorithm analyzes: (()(())(()))?

 (VIII) ___________  makes use of a circular linked list

 (IX) A connected planar graph having 6 vertices, 7 edges contains _____________ regions.

 (X)
What is the disadvantage of array data structure?

 (XI) The time complexity used for inserting a node in a priority queue on the basis of key is ______

 (XII) A normal queue, if implemented using an array of size MAX_SIZE, gets full when?
 

Group-B (Short Answer Type Question)
Answer any three of the following

 

2. Explain Linear and Non-Linear Data Structure. [ 5 ]

3. Write down an algorithm to perform an insertion operation into a simple Queue with an example. [ 5 ]

4. Convert the following infix expression into a postfix expression.
Infix expression: 72-3*(5^2 -22)+18/3*2+9-4

[ 5 ]

5. Write an algorithm to have the pre-order traversal of the following tree. [ 5 ]

6. Define threaded binary tree along with its type with example. [ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 10 ]

[ 5 ]

(a)  Write an algorithm to convert infix to prefix conversion using stack.

(b)  Convert the below infix expression into its equivalent prefix expression:
Infix: K + L - M * N + (O^P) * W/U/V * T + Q

1/2



8. [ 15 ]

9. [ 5 ]

[ 10 ]

10. [ 15 ]

11. [ 15 ]

*** END OF PAPER ***

write an algorithm to perform insertion and deletion operations into a simple queue. Explain with a suitable
example.

(a)  Write an algorithm to implement the tower of Hanoi problem.

(b)  Explain Priority queue and double ended queue with proper example.

Define the following terms with a proper example: Strictly Binary tree, Complete binary tree, and extended binary
tree 

Create a B-tree of order 5 with the following list of elements:
10,70,60,20,110,40,80,130,100,50,190,90,180,240,30,120,140,160
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) What is the main source for the formation of Wind?

 (II) The process of producing energy by utilizing heat trapped inside the earth surface is called _________

 (III) What is ocean thermal energy conversion?

 (IV) By what means can hydrogen be stored?

 (V) When Electricity is generating from solar cells, then it is generated from _____

 (VI) The main purpose of Wind Generator and Wind Mills is for _______

 (VII) Which of the following produces desalinized fresh water?

 (VIII) How is the vapourised working fluid condensed in a closed-cycle ocean thermal energy conversion system?

 (IX) How does the hot water or steam escape through earth surface?

 (X) What are the types of Geothermal energy resources?

 (XI) Select the Non-conventional energy sources from the following terms
(A). Renewable energy                                    (B). Non-renewable energy
(C). Produced from electricity                          (D). Produced from heat

 (XII) From Sunlight which is coming out and responsible to hit and penetrate in the panel of Solar Cells?
(A). Dust particles                 (B). Photons                (C). Electrons               (D). Protons

 
Group-B (Short Answer Type Question)

Answer any three of the following
 

2. What is the basic principle to fabricate a solar cell? [ 5 ]

3. What is the basic equation of wind power? Derive it to get wind energy conversion systems? [ 5 ]

4. How the solar radiation can be measured on the surface of Earth? [ 5 ]

5. What is Solar collector? Name different types of solar collector.
What are the material used to make a solar collector?

[ 5 ]

6. How does the collection of Solar Energy is affected by tilting a Flat plate collector with respect to ground surface?
What is Tilt factor?

[ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 15 ]

8. [ 15 ]

9. [ 15 ]

10. [ 15 ]

11. [ 15 ]

*** END OF PAPER ***

Describe different types of Biomass energy plants and their constructional features with neat sketches.

What are the different components of Environment? What environment components are created by the
conventional power Plants?

What is spectral energy distribution of solar radiation? Give a sketch and explain.

Write the names of main greenhouse gases (GHG) and their sources. Explain their effects on human body.

Explain, why the temperature increases with the increase in depth of penetration into the Earth center.
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) Define organizing.

 (II) Mention the importance of motivation. 

 (III) What is production management? 

 (IV) Define management. 

 (V) Define corporate planning.

 (VI) State the advantages of organization.

 (VII) Which of the following are sub- groupings of the classical approach? 

 (VIII) State any four limitations of planning.

 (IX) What are the advantages of decentralization?

 (X) Mention the importance of Leadership

 (XI) Explain the term decision and decision making.

 (XII) State the importance of HRM?
 

Group-B (Short Answer Type Question)
Answer any three of the following

 

2. "pinciples of management achieve results economically".Explain? [ 5 ]

3. What is planning? Explain the various steps involved in Planning. [ 5 ]

4. What is the role of scientific management in the modern era? [ 5 ]

5. Explain the qualitative forecasting. [ 5 ]

6. Do you think you’re up-to-date on existing Supply Chain Management Trends? [ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 15 ]

8. [ 15 ]

9. [ 15 ]

10. [ 15 ]

Explain the Planning Premises. 

How does informal organisation support the formal organisation?

Discuss the various steps involved in the'decision-making process ".

What is marketing mix? Discuss the elements of marketing mix and it's implications in marketing planning.
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11. [ 15 ]

*** END OF PAPER ***

Bhasin’ limited was engaged in the business of food processing and selling its products under a popular brand.
Lately the business was expanding due to good quality and reasonable prices. Also with more people working
the market for processed food was increasing. New players were also coming to cash in on the new trend. In
order to keep its market share in the short run the company directed its existing workforce to work overtime. But
this resulted in many problems. Due to increased pressure of work the efficiency of the workers declined.
Sometimes the subordinates had to work for more than one superior resulting in declining efficiency. The
divisions that were previously working on one product were also made to work on two or more products. This
resulted in a lot of overlapping and wastage. The workers were becoming undisciplined. The spirit of teamwork,
which had characterised the company, previously was beginning to wane. Workers were feeling cheated and
initiative was declining. The quality of the products was beginning to decline and market share was on the verge
of decrease.
Actually the company had implemented changes without creating the required infrastructure.

a. Identify the Principles of Management (out of 14 given by Henry Fayol) that were being violated by the
company.
b. Explain these principles in brief.
c. What steps should the company management take in relation to the above principles to restore the company
to its past glory?
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) What is/are the limitation(s) of single phase half-wave rectifiers?
a) Large ripple factor
b) Poor utilization of transformer
c) Chances of transformer core saturation
d) All of the above

 (II) In a boost chopper, if Vs = 100 V and the chopper is operated at a duty cycle of 50 %. Then find the output voltage.
a) 50 V
b) 100 V
c) 150 V
d) 200 V

 (III) Which of the following parameters is maintained constant in VSI?
a) Inverter input voltage
b) Inverter input current
c) Load impedance
d) Switching duty ratio

 (IV) In which of the following region, should a power BJT operate in power electronic converters?
a) Active region
b) Cut-off and saturation region
c) Active and cut-off region
d) Active, cut-off and saturation region

 (V) Which of the following is true for a thyristor?
a) The holding current is almost equal to the latching current
b) The holding current is almost half of the latching current
c) The holding current is almost double to the latching current
d) The holding current can be less than, equal or more than the latching current

 (VI) What is the volt-amp operating region of a single phase full bridge rectifier using two thyristors and two diodes?
a) Both voltage and current positive
b) Voltage is positive, but current can be positive or negative
c) Voltage can be positive or negative, but current is positive
d) Both voltage and current can be positive or negative

 (VII) How thyristors can be saved from unwanted dv/dt turn-on?
a) Connecting fuse in series with thyristor
b) Connecting inductor in series with thyristor
c) Connecting capacitor across with thyristor
d) Using large heat sink

 (VIII) What is the PIV rating of each diode of a three phase half-bridge rectifier?
a) Vm (where, Vm is the amplitude of phase voltage)
b) 2Vm (where, Vm is the amplitude of phase voltage)
c) √3Vm (where, Vm is the amplitude of phase voltage)
d) 3Vm (where, Vm is the amplitude of phase voltage)

 (IX) What will be the output voltage, if the switch of a buck chopper is kept OPEN continuously?
a) Vo = 0
b) Vo = ∞
c) Vo = supply voltage
d) Vo <= supply voltage
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 (X) Which of the following signals are used in sinusoidal PWM control?
a) square wave as reference signal and triangular wave as carrier signal
b) triangular wave as reference signal and square wave as carrier signal
c) sinusoidal wave as reference signal and triangular wave as carrier signal
d) triangular wave as reference signal and sinusoidal wave as carrier signal

 (XI) Which type of commutation techniques are to be used in DC-DC converters (made of thyristors)?
a) Natural commutation
b) Load commutation
c) Forced commutation
d) Any of the above

 (XII) Which of the following parameters, the commutation or overlap angle of a single-phase full bridge rectifier depend(s) on?
a) Source inductance
b) Load current
c) Supply frequency
d) All of the above

 
Group-B (Short Answer Type Question)

Answer any three of the following
 

2. Explain the gate characteristics of a SCR with the boundaries. [ 5 ]

3. What is the peak current rating of each diode of a single phase controlled bridge rectifier supplied with 230 V, 50
Hz. A.C. supply, operating with a firing angle of 30o and feeding a 10 Ohm resistive load? Also, determine the
average load voltage.

[ 5 ]

4. Explain in brief the additional circuitry required for series operation of SCRs [ 5 ]

5. A single phase full bridge controlled rectifier with an a.c. supply of 220 V, 50 Hz supplies a highly inductive load
drawing a current of 10 A. What should be the firing angle to get an average output voltage of 100 V across the
load?

[ 5 ]

6. A single phase full bridge controlled rectifier with a free-wheeling diode across the load with an a.c. supply of 230
V, 50 Hz supplies a highly inductive load drawing a current of 10 A. What will be the average output voltage, if
they are triggered at a firing angle of 20O. What is the peak current stress of the free-wheeling diode?

[ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 10+2+3 ]

8. [ 10+5 ]

9. [ 7+4+4 ]

10. [ 6+7+2 ]

11. [ 5+5+5 ]

*** END OF PAPER ***

(a) Explain the working principle and draw the volt-amp characteristics of a SCR.
(b) Define holding and latching current.
(c) Draw the equivalent circuits of a SCR under forward and reverse biased condition.

(a) Derive the expression of average output voltage of a full wave controlled rectifier fed with single phase A.C.
supply having source inductance and feeding a highly inductive load in continuous conduction mode.
(b) Also draw the waveforms of supply voltage, output voltage and waveform of current drawn from input supply.

(a) Explain in brief the current conduction phenomenon through a p-n junction.
(b) Draw the simple cross-sectional structure of a power diode and explain the significance of drift region.
(c) Explain the reverse recovery phenomenon of p-n junction.

(a) Explain with circuit diagram the necessity and working principle of di/dt protection circuit of SCR.
(b) Explain with circuit diagram the operating principle of resistor firing circuit of thyristors.
(c) What is the firing angle range of resistor and R-C firing circuits of thyristors.

Write short notes. 
(a) Single PWM Inverter
(b) Bi-polar inverter
(c) Series inverter control technique.
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) Write full form of UDP

 (II) What HTTPS means?

 (III) What are the main networking components?

 (IV) What are Routers?

 (V) What is Link Control Protocol (LCP)?

 (VI) Write functions of a Switch.

 (VII) What is BGP in networking?

 (VIII) What is secret key in encryption?

 (IX) What is simplex communication?

 (X) Give the relationship between propagation speed and propagation time.

 (XI) Explain cross talk and what is needed to reduce it?

 (XII) Is Ethernet a wireless?
 

Group-B (Short Answer Type Question)
Answer any three of the following

 

2. Compare datagram networks and virtual circuit networks. [ 5 ]

3. What is HDLC and what is its role in networking? [ 5 ]

4. Differentiate between IPv4 and IPv6. [ 5 ]

5. What are the advantages of Ethernet? [ 5 ]

6. Why CSMA is used? [ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 3 ]

[ 2 ]

[ 5 ]

[ 5 ]

8. [ 4 ]

[ 5 ]

[ 3 ]

[ 3 ]

9. [ 3 ]

[ 3 ]

[ 5 ]

[ 4 ]

10. [ 15 ]

11. [ 15 ]

(a)  What Is Circuit Switching?

(b)  What is Packet Switching?

(c)  Write Advantages and Disadvantages of Circuit Switching

(d)  Write Advantages and Disadvantages of Packet Switching

(a)  What is Quality of service?

(b)  Write some techniques to improve the QoS.

(c)  What is Leaky bucket algorithm?

(d)  What is Token bucket algorithm?

(a)  Write a short note on TDM. 

(b)  Write a short note on FDM. 

(c)  Write the differences between Circuit Switching and Packet Switching.

(d)  What is the difference between Hub, Switch, and Router?

Describe the selective repeat ARQ protocol in computer networks.

What are the different flow control protocols? Explain them with proper diagrams.
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) What are compensating networks?

 (II) Define state model of nth order system?

 (III) What is control system?

 (IV) Define Corner frequency.

 (V) What is steady state response?

 (VI) What is bandwidth?

 (VII) What are the constant M and N circle?

 (VIII) What are the effects of lag-lead compensators?

 (IX) Define state equation:

 (X) What is block diagram?

 (XI) How a control system is classified depending on the value of damping?

 (XII) List the basic elements of translational mechanical systems.
 

Group-B (Short Answer Type Question)
Answer any three of the following

 

2. Determine the transfer function C(s)/R(s) for the system shown in Figure. [ 5 ]

3. Draw the mechanical equivalent  network of the system shown in Fig.. Also draw the electrical analogous circuit
and write the set of equation using f-v and f-i analogy.

[ 5 ]
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4. Write the differential equations describing the dynamics of the system shown in fig, and find the X2(s)/F(s). [ 5 ]

5. Determine the transfer function C(s)/R(s) for the system shown in Figure. [ 5 ]

6. Find the state equations for the translational mechanical system shown in Figure.

Figure: Spring, mass and damper system

[ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 2 ]

[ 13 ]

8. [ 5 ]

[ 5 ]

[ 5 ]

9. [ 5 ]

(a)  What are the advantages of Routh Hurwitz stability criterion?

(b)  Draw the ROOT LOCUS plot and determine the stability:

(a)  Derive the expression for response of the first order system with unit Step input.

(b)  Derive the expression for response of the first order system with unit Ramp input.

(c)  Derive the expression for response of the first order system with Parabolic input.

(a)  
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[ 10 ]

10. [ 5 ]

[ 10 ]

11. [ 10 ]

[ 5 ]

*** END OF PAPER ***

(b)  

(a)  What is the relation between stability and coefficient of characteristic polynomial? How the roots of
characteristic equation are related to stability? What is limitedly stable system?

(b)  The open loop transfer function of a control system is given by

Determine the value of K so that the system may be stable with

1. Gain margin equal to 6 dB
2. Phase margin equal to 45 degree.

(a)  Use Nyquist criterion, determine whether the closed loop system having the following open loop transfer
function is stable or not. If not, how many closed loop poles lie in the right half of the s-plane?

(b)  Use Nyquist criterion, determine whether the closed loop system having the following open loop transfer
function is stable or not. Derive an expression for gain K in terms of T1, T2 and specified gain margin.
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) Which of the following insulation is used in cables?
i) varnished cambric
ii) rubber
iii) paper
iv) any of the above

 (II) The length of the short transmission line is upto-
i) 50 km
ii) 120 km
iii) 200 km
iv) 250 km

 (III) The tariff in which power factor is taken as reference-
i) Sliding scale tariff
ii) kVA maximum demand tariff
iii) kW and kVAR tariff
iv) All of these

 (IV) The knowledge of diversity factor helps in determining-
i)Plant capacity
ii) Average load
iii) Peak load
iv) kWh generated

 (V) The power loss in an overhead transmission line is mainly due to........................

 (VI) In a 33 kV overhead line, there are 3 units in the string of insulators. The voltage across the string is-
i) 33 / √3 kV
ii) 33 kV
iii) 66 kV
iv) none of above

 (VII) Voltage distribution across disc of strings of suspension insulator assembly is _____

 (VIII) In a cable immediately above metallic sheath ___________ is provided-
a) earthling connection
b) bedding
c) armouring
d) none of the above

 (IX) In any transmission line, AD - BC = _____________-
i) 1
ii) 2
iii) 3
iv) 4

 (X) A tariff on imports benefits domestic producers of the imported good because-
i)  They get the tariff revenue
ii)  It raises the price for which they can sell their product on the domestic market
iii)  It prevents imports from rising above a specified quantity
iv)  It reduces their producer surplus, making them more efficient
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 (XI) A hydroelectric station is supplied from a catchment area of 150 km2 with annual rainfall of 200 cm and effective head of
300 m. The yield factor is 60%. The available power is-
i) 15420 kW
ii) 16787 kW
iii) 13240 kW
iv) 12408 kW

 (XII) An overhead line conductor has a cross sectional area of 3.2 cm2. It is supported on level supports of a span of 150 m.
The specific weight of the conductor is 7800 kg/m3, and the working stress is 1050 kg/cm2. What is the working tension?
i) 1560 kg
ii) 2416 kg
iii) 3360 kg
iv) 986 kg  

 
Group-B (Short Answer Type Question)

Answer any three of the following
 

2. What factors are taken into account while selecting the site for a steam power station? [ 5 ]

3. What are the main components of overhead lines? [ 5 ]

4. Define corona. What are the factors effecting corona? [ 5 ]

5. What are the different types of tests carried out on overhead line insulators? [ 5 ]

6. What are the properties of line supports? [ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 6 ]

[ 4 ]

[ 5 ]

8. [ 6 ]

[ 4 ]

[ 5 ]

9. [ 5 ]

[ 5 ]

[ 5 ]

10. [ 5 ]

[ 5 ]

[ 5 ]

11. [ 7 ]

[ 8 ]

*** END OF PAPER ***

(a)  Explain the performance of medium transmission line using nominal T-method.

(b)  Derive the value of ABCD constants for short transmission line.

(c)  What is the effect of load power factor on the regulation and efficiency of transmission line?

(a)  Derive the expression of string efficiency.

(b)  What are the methods of improving string efficiency?

(c)  What are the advantages of suspension type insulators?

(a)  Derive the expression of inductance of a three phase overhead line for symmetrical spacing.

(b)  A 3-phase line has conductors 2cm in diameter spaced equilaterally 1m apart. If the dielectric strength of
air is 30 kV (max) per cm, find the disruptive critical voltage for the line. Take air density factor δ = 0.952
and irregularity factor m0 = 0.9.

(c)  Explain power loss due to corona and also mention the methods of reducing corona.

(a)  Explain strain insulators.

(b)  What are the key points regarding the potential distribution over a suspension type insulators?

(c)  How is porcelain produced? Write the properties of porcelain.

(a)  Explain the performance of long transmission line using rigorous method.

(b)  Determine the generalised constants of medium transmission line using nominal T and nominal π method.
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) Give example of 'Tautology and 'Contradiction' in terms of Boolean expression.

 (II) What is time complexity of min-max algorithm?

 (III) Name anyone well known Expert System for medical diagnosis systems.

 (IV) What do you mean by optimal search?

 (V) What is the heuristic function of greedy best-first search?

 (VI) Show that P AND (not P) is a contradiction.

 (VII) A formula with no free variable is called ______________.

 (VIII) When a predicate formula is called NOT valid? 

 (IX) Which values are inserted in alpha and beta values in Alpha-Beta cut algorithm?

 (X) Truth value of Fuzzy logic belongs in the range ________.

 (XI) Mention two properties where heuristic search is different from other searches.

 (XII) "No one can fool everyone all the time" - convert it into predicate logic. 
 

Group-B (Short Answer Type Question)
Answer any three of the following

 

2. Define a well-formed formula (wff). Explain Tautology and Contradiction with example. [ 5 ]

3. Explain A* algorithm with an example. [ 5 ]

4. Explain Uniform Cost search with an example. How is it superior than BFS and DFS? [ 5 ]

5. When a production system is called commutative production system? With example explain the characteristics of
commutative production system.

[ 5 ]

6. Discuss limitations of Min-Max algorithm. How it can be improved using alpha-beta cut method. [ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 1+2+3 ]

[ 6 ]

[ 3 ]

8. [ 5 ]

[ 5 ]

[ 5 ]

9. [ 6 ]

[ 9 ]

10. [ 5 ]

[ 5 ]

[ 5 ]

(a) What is production system? Explain it with an example. Discuss the Characteristics of a production system.

(b)  Discuss various approaches and issues in knowledge representation. Also discuss various Problems in
representing knowledge.

(c)  What is nonmonotonic reasoning? Explain the logics used for nonmonotonic reasoning.

(a)  Explain the resolution procedure in detail

(b)  Explain the Unification used for reasoning under predicate logic with example

(c)  Explain how a constraint satisfaction problem (CSP) may be solved with example. 

(a)  Explain goal based agent. 

(b)  Discuss any puzzle that can be solved using a goal based agent. You can use any heuristic method to
design the agent. 

(a)  A problem solving search can proceed in either the forward or backward direction. What factors determine
the choice of direction for a problem?

(b)  Prove Breadth First, Depth First and Uniform cost search is special case of Best first search.

(c)  Prove Uniform cost search is a special case of A*
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11. [ 5 ]

[ 5 ]

[ 5 ]

*** END OF PAPER ***

(a)  Explain in detail the architecture of Mc Culloch – Pitts neuron model and also realize 3-input NAND gate,
NOR gate using the above neuron model

(b)  Explain about back propagation learning.

(c)  Write short notes on Hopfield networks.
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) The other name of two-part tariff is ________________

 (II) The shutdown cost of a system is usually considered as ____________

 (III) The Lagrangian multiplier for load scheduling is denoted by __________

 (IV) Least square estimation is one of the techniques of power system for ______________

 (V) The decrease in the cost of power plant due to its use is called ______________

 (VI) The other name of three-part tariff is

 (VII) The constraints which are due to the balancing of load demand and generation output are called ____________

 (VIII) For determining the solution for optimal generation initially ____________ is assumed.

 (IX) Weighted Least square estimation is one of the techniques of power system for ______________

 (X) Hydel power plant can be used as ________ load plant.

 (XI) For a generating plant Utilization factor is always less than 1. True or False.

 (XII) The variable charge of availability based tariff is:
 

Group-B (Short Answer Type Question)
Answer any three of the following

 

2. What is block rate tariff? Explain by a diagram/graph.Which type of consumers are mainly subjected to this tariff? [ 5 ]

3. What is incremental fuel cost with reference to hydro generating units? [ 5 ]

4. A consumer has a maximum demand of 500 kW at 30% yearly load factor. If the tariff is Rs 100 per kW of
maximum demand plus 20 paise per kWh, find the overall cost per kWh.

[ 5 ]

5. Two units of aplant have fuel costs of 
Fa = 0.4 P12 + 10 P1 +25 Rs/hr
Fb = 0.35 P22 + 6 P2 + 20 Rs/hr
If the load supplied is 220 MW, find the optimal division of load between two generators neglecting transmission
losses.

[ 5 ]

6. The fuel cost of generators G1 and G2 are C1(PG1) = 10,000 Rs/MWhr and C2(PG2) = 12,500 Rs/MWhr and the

loss in the line is Pl p.u. = 0.5 X PG1(pu)
2 where the loss coefficient is specified in p.u. on a MVA base. Find the

most economic power generation schedule for load of 40 MW.

[ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 5 ]

[ 10 ]

8. [ 15 ]

9. [ 5 ]

(a)  What are the benefits and drawbacks of tariff system?

(b)  Compare three-part, two-part and block rate tariff systems. Give a graphical/diagrammatic representation of
the given tariff systems.

Write notes on the following: 
(i) Spinning reserve
(ii) Penalty factor of a unit
(iii) Constraints in unit commitment.

(a)  What are the important criteria for selection of number and size of generating units.
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[ 10 ]

10. [ 7 ]

[ 8 ]

11. [ 8 ]

[ 7 ]

*** END OF PAPER ***

(b)  A proposed station has the following daily load cycle:

Time in hours 6-8 8-11 11-16 16-19 19-22 22-24 24-6

Load in MW 20 40 50 35 70 40 20

Draw the load curve and select suitable generator units from the 10, 20, 25 and 30 MVA. Prepare the
operation schedule for the machines selected and determine the load factor from the curve.

(a)  What is meant by availability base tariff? What is the motive of applying such tariff?

(b)  Determine the load factor at which the cost of supplying a unit of electricity from a hydel and steam station
is same if the annual fixed charge for hydel station is Rs 300 per kW and for steam station is Rs 1200 per
kW as well as running charges for hydel station is 25 paise per kWh and for steam station is 6.25paise per
kWh.

(a)  What is sinking fund method of finding depreciation of a power plant?

(b)  The equipment in a power station costs Rs 15,60,000 and has a salvage value of Rs. 60,000 at the end of
25 years. Determine the value of the equipment at the end of 20 years by sinking fund method at 5%
compound interest annually.
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) Recall and write the country which has major chunk of coal reserves in the Globe

 (II) Define Power factor.

 (III) Mention the application of Combustion analyzer

 (IV)
Mention the factors affecting the speed of an AC motor

 (V) Comment on the efficiency of backward curved fans compared to forward curved fans 

 (VI) State the function that can not be achieved using automatic power factor controllers.

 (VII) Define energy intensity of a country.

 (VIII) Calculate the energy consumed by a 50 kW motor loaded at 40 kW over a period of 4 hour.

 (IX) Indicate the skills to be possessed by a typical Energy manger

 (X) Compute the kVAr rating required for improving the power factor of a load operating at 500 kW and 0.85
power factor to 0.95.

 (XI) What do you understand from the term "Designated Consumer" in Energy Conservation Act 2001

 (XII)
The latent heat of condensation of 1 kg of steam at 100 °C to form water at 100 °C, Calculate the heat energy emitted
during the process.

 
Group-B (Short Answer Type Question)

Answer any three of the following
 

2. Present the classification of types of energy available in earth and give examples for each one of them [ 5 ]

3. Differentiate the terms ‘specific heat’ and ‘heat capacity’ using apt examples [ 5 ]

4. Define Sanctioned Demand and explain its role in demarcation of consumers [ 5 ]

5. Explain the terms fusion, melting point and vaporization of a substance. [ 5 ]

6. Differentiate Energy Conservation and Energy Efficiency with suitable examples [ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 7 ]

[ 8 ]

8. [ 8 ]

[ 7 ]

9. [ 8 ]

[ 7 ]

10. [ 10 ]

[ 5 ]

11. [ 9 ]

[ 6 ]

*** END OF PAPER ***

(a)  With suitable examples, elucidate how energy efficiency practices can an Industry.

(b)  With suitable examples, explain the benefits a nation and world can attain by ensuring energy efficiency in
production and consumption sectors

(a)  Describe the merits of using steam in industries using suitable examples

(b)  Define heat transfer.  Briefly explain three primary modes of heat transfer.

(a)  Explain the salient features of Energy Conservation act 2001

(b)  List the major schemes brought by BEE and explain any one of them

(a)  Mention the losses accrued in an ‘induction motor’ and explain each type of loss

(b)  Define synchronous speed and write the equation to calculate the slip of an induction motor

(a)  Explain the ways to assess the performance of fans utilized in industries.

(b)  List the parameters to be considered for selection of an industrial fan
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) What is full pitched winding?

 (II)  Peak value of fundamental component of MMF produced by one N-turn coil carrying a current ‘i’ is

 (III)  Which one of the following method would give a higher than actual value of regulation of an alternator:

 (IV)  What should be the maximum possible speed in rpms of 50Hz and 60Hz alternator?

 (V) The power factor of an alternator under short circuit condition is almost

 (VI)  A 3- phase induction motor is running from 3-phase source at a constant load. If fuse in one line is suddenly blow off, the
motor-

 (VII)  The armature mmf wave in dc machine

 (VIII) What is the general magnitude of step angle of variable reluctance stepping motor?

 (IX) In star-delta starting of squirrel cage induction motor compared to DOL starting the starting current and torque are

 (X) How the direction of rotation of single phase induction motor can be reversed by

 (XI)  In round rotor alternator, reactive power is maximum at a load angle

 (XII) Which of the following harmonics are present in the resultant MMF produced by 3 phase currents flowing in the 3 phase
windings?

 
Group-B (Short Answer Type Question)

Answer any three of the following
 

2. Give the physical concepts about the production of electromagnetic torque in rotating electrical machine. [ 5 ]

3. What are the assumption made for determining the coil mmf in rotating machine and what are the assumption is
made for current sheet concept?

[ 5 ]

4. Explain the following term with respect to rotating machine-
Pole pitch, coil side, full pitched coil, chorded coil, chording angle, coil span.

[ 5 ]

5. Find the amplitude of mmf produced by a squirrel cage winding. [ 5 ]

6. Discuss the power angle characteristics of cylindrical rotor synchronous machine [ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 4 ]

[ 2 ]

[ 9 ]

8. [ 5 ]

[ 10 ]

9. [ 5 ]

(a)  Discuss the advantage of using fractional pitch winding.

(b)  Why is some parts of electrical machine is laminated?

(c)  A three phase 4 pole 50 Hz star connected turbo-generator has distributed field winding of 140 turns and
winding factor is 0.96. Its other data as under Armature series turn per phase=42, armature radius=0.4m,
armature length =4m, gap length= 2cm, winding factor of the armature winding =0.955. For no load
armature emf of 11kv, find the value of field current required.

(a)  what should be the value of chording angle for eliminating the fifth and 7th harmonics from the phase emf.

(b)  A cylindrical rotor machine has following parameter-
Rotor diameter=0.4m, l=1m, stator bore diameter=0.41m, peak value of sinusoidal flux density=1 T.
Calculate the air gap reluctance, flux per pole, total air gap energy.

(a)  Give the physical concept of pulsating stationary flux.
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[ 10 ]

10. [ 4 ]

[ 8 ]

[ 3 ]

11. [ 7 ]

[ 8 ]

*** END OF PAPER ***

(b)  A 3 phase 3 KV, 50Hz, 300 rpm alternator has following data-
Armature diameter =1.9 m, core length= 0.35m, peak air gap flux density=0.65T, no. of stator slots=180, air
gap length=1 cm. this alternator has single layer winding and two circuit per phase. Find the total armature
turn per phase. Assume sinusoidal flux distribution.. the winding is short pitched by one slot.. Calculate the
peak value of fundamental mmf.

(a)  Explain why the rotor of a poly phase induction motor can never attain synchronous speed.

(b)  A 20KW 6-pole 400v 50Hz 3-phase induction motor has a full load slip of 0.02. If the torque lost in
mechanical losses ( friction and windage) is 20Nm, find the rotor ohmic loss, motor input and efficiency.
Stator losses total 900 watts.

(c)  Discuss the condition under which optimum torque developed in 3- phase induction motor.

(a)   In an alternator show that the output emf wave cannot contain even harmonic.

(b)  For a 3 phase winding with 3 slot per pole per phase and coil span of 8 slots, compute the breadth and
pitched factors. The flux density wave in the air gap of this machine found to have 20% third harmonic.
Calculate the percentage increase in per phase rms emf due to harmonic
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) Why stator voltage control is suitable for speed control of induction motors in fan and pump drive?

 (II) The magnetization current drawn from an AC supply a synchronous motor is used to _________

 (III) What is a multi motor electric drive? Give some examples.

 (IV) What are the types of electric drives?

 (V) What is commutation in thyristor power converter?

 (VI) Slip power recovery scheme can be applied to __________________ motor.

 (VII) How a motor rating is determined in a continuous duty and Variable load?

 (VIII) Regenerative braking is not possible in ______________ motor.

 (IX) Mention two drawbacks of cycloconverter.

 (X) Why is 3-phase half-controlled rectifier not generally employed in the industrial application?

 (XI) What is the torque expression of switched reluctance motor? 

 (XII) what is the relationship of Vdc and Vac in terms of firing angle α for a full controlled converter drive?
 

Group-B (Short Answer Type Question)
Answer any three of the following

 

2. The temperature  rise of motor when operating for 25 min on full load is 250C and becomes 400C when the motor
operates for another 25 min on same load. Determine heating time constant and steady state temperature.

[ 5 ]

3.  A drive has the following parameter :
T= 150-0.1N, N-M , where N is the speed in rpm.
Load torque TL= 100 N-M
 Initially drive is operating at steady state. The characteristics of the load torque are changed to TL = -100 N-M.
calculate  the initial & final equilibrium speeds.

[ 5 ]

4. Deduce the torque speed relationship of a d.c series motor and draw the curve and explain critically the effect of
saturation.

[ 5 ]

5. Show that during starting. if the slip of induction machine running under   no load friction torque changes from 1 to
0. the energy lost in the rotor circuit is given as 
Wst= 1/2 JWs2 Joules. The symbols have their usual notation.

[ 5 ]

6. Show that for induction motor 
T= 2 Tm
      SM  +  S
       S       SM
 The  symbols have usual meaning.

[ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 7 ](a)  Deduce an expression of the output voltage of a 3-phase full wave phase controlled converter.

Hence show how this converter can be used to control the speed of a dc shunt motor. Draw relevant
diagrams.
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[ 8 ]

8. [ 7 ]

[ 8 ]

9. [ 8 ]

[ 7 ]

10. [ 5 ]

[ 5 ]

[ 5 ]

11. [ 5 ]

[ 5 ]

[ 5 ]

*** END OF PAPER ***

(b)  A three-phase full converter is used to control the speed of a 220V, 3.73 KW, 1200 rpm, dc shunt motor.
The ac supply is 1.5Ω. For a= 60: the motor speed is 800 rpm. determine
i) the average value of motor current. Assuming it to be ripple free.
ii) The RMS value of the SCR current.

(a)  Deduce the relationships necessary to obtain the heating & cooling curve of an electric motor

(b)  A motor has a thermal heating time constant of 50 minutes. When the motor runs continuously on full load.
its final temperature rise is 800c.
I) what would be the temperature rise after 1 hour? if the motor runs continuously on full load?
II) How long will the motor take for its temperature to rise from 500c to 800c? if it is working at its 1-hour
rating.

(a)  A 230V,960 rpm, and 200 amp separately excited dc motor has an armature resistance of 0.02 ohm. The
motor is fed from a chopper which provides both motoring and braking operations. The source has a
voltage of 230V. Assuming continuous conduction
i) Calculate the duty ratio of the chopper for motoring operation at rated torque and 350 rpm.
ii) Calculate the duty ratio of the chopper for braking operation at rated torque and 350 rpm

(b)  Explain the operation step up chopper drive with relevant diagram in DC motor drive.

(a)  advantages of electric vehicle (EV) over internal combustion Vehicle

(b)  State the operation and characteristics curve of the solar power pump Drive.

(c)  write short notes on solar power electric vehicles and boats.

(a)  Drive for textile mills

(b)  V/f control of induction motor.

(c)  Stepper motor
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Group-A (Very Short Answer Type Question)
 

1. Answer any ten of the following :

 (I) What do you mean by Conventional energy?

 (II) What is the unit of solar constant?

 (III) what is the application of solar cell?

 (IV) What is diffuse radiation?

 (V) What are the advantage of solar thermal energy?

 (VI) What is wind energy?

 (VII) What is extraterrestrial radiation?

 (VIII) What are the main components of a flat plate collector?

 (IX) What is a solar collector?

 (X) Write down various types of solar energy collectors?

 (XI) What are the types of silicon solar cell?

 (XII) What is a zenith angle?
 

Group-B (Short Answer Type Question)
Answer any three of the following

 

2. What are the limitation of solar cell? [ 5 ]

3. Write short note on Solar cooking? [ 5 ]

4. What are the most common applications for wind? [ 5 ]

5. What are the limitations of solar thermal energy? [ 5 ]

6. What are the limitations of obtaining energy from wind? [ 5 ]

 
Group-C (Long Answer Type Question)

Answer any three of the following
 

7. [ 15 ]

8. [ 15 ]

9. [ 15 ]

10. [ 5 ]

[ 5 ]

[ 5 ]

11. [ 8 ]

[ 7 ]

*** END OF PAPER ***

Explain briefly the various non-conventional sources of energy.

What is Solar Panel? Write its main three uses.

What is solar energy ? How is the solar energy used to generate electricity in a solar power plant ?

(a)  What is Local Soar time?

(b)  What is a zenith angle?

(c)  What is azimuth angle?

(a)  What are the different types of solar collectors and how they work?

(b)  Difference Between Flat Plate Solar Collector and Concentrating Type Solar Collector.
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Group-A 

(Answer any ten questions) 

1. Choose the correct alternatives from  the following: 1×10=10 
 (i) For a P-pole machine relation between electrical and mechanical angle is given by 

(a) θ = 2 p⁄ θ  (b) θ = P θ  
(c) θ = 4 p⁄ θ  (d) θ = p 2⁄ θ  

 (ii) DC Generator works on the principle of 
(a) Fleming left hand rule (b) Fleming right hand rule 
(c) Lenz’s law (d) None of these 

 (iii) The starting torque of a single phase IM is 
(a) uniform (b) high 
(c) low (d) zero 

(iv) In a synchronous motor, damper winding is provided in order to 
(a) stabilized rotor motion (b) suppress rotor oscillation 
(c) developed necessary starting torque (d) both (b) and (c) 

 (v) The power factor of an alternator is determined by 
(a) speed (b) load 
(c) excitation (d) prime mover 

(vi) At lagging load, armature reaction in an alternator is 
(a) cross magnetizing (b) demagnetizing 
(c) non-effective (d) magnetizing 

 (vii) The frequency of voltage generated by an alternator having 8 poles and rotating at 250 rpm is 
(a) 60Hz (b) 50Hz 

(c) 25Hz (d) 16	 	Hz 

(viii) In which of the following, voltage regulation may be zero or negative? 
(a) unity pf (b) leading pf 
(c) lagging pf (d) All of these 

(ix) The pf of an alternator depends on 
(a) Load (b) Speed of rotor 
(c) Core losses (d) Armature losses 

(x) A commutator in a dc machine provides 
(a) half-wave rectification (b) full-wave rectification 
(c) half-wave controlled rectification (d) full-wave controlled rectification 

(xi) Capacitor start and run induction motor is basically 
(a) single phase induction motor (b) two phase induction motor 
(c) three phase induction motor (d) single phase reluctance motor 

 (xii) The armature core of a dc machine is laminated to minimise 
(a) hysteresis loss (b) eddy-current loss 
(c) mechanical loss (d) temperature rise 
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Group-B 
 Answer any three questions. 5×3=15 

   2. With diagram explain the operation of 3-point starter for a dc motor. 
   3. Why is a single phase induction motor not self-starting? Name the various methods of starting and mention 

which mode of starting will provide high starting as well as running torque. 
   4. Draw the torque-speed and torque-slip characteristics curve of 3 phase induction motor. 
   5. What are V-curves of a synchronous motor? What are the main characteristics of a synchronous motor? 

   6. Explain the process of building up of voltage in a d.c. shunt generator and give the conditions to be satisfied for 
voltage build-up. 

Group-C 
 Answer any three questions. 15×3=45 

   7.  (a) A 75 kW, 400V, 4 pole, 3 phase, star connected synchronous motor has a resistance and synchronous 
reactance per phase of 0·04Ω. and 0·4Ω respectively. Compute for full load 0·8pf lead the open circuit emf 
per phase and gross mechanical power developed. Assume an efficiency of 92·5%. 

     (b) A 6600V, 3 phase, star connected synchronous motor draws a full load current of 80A at 0·8pf leading. 
The armature resistance is 2·2Ω and reactance of 22Ω per phase. If the stray losses of the machine are 
3200W. Find, 

       (i) Emf induced (ii) Oputput power (iii) Efficiency of the machine. 7+8=15 

   8.  (a) An 18·65 kW, 4 pole, 50 Hz, 3 phase induction motor has friction and windage losses of 2·5% of the 
output. Full load slip is 4%. Find for full load, 

       (i) rotor copper loss, (ii) rotor input (iii) shaft torque (iv) the gross electromagnetic torque. 

     (b) The power input to the rotor of a 3 phase, 50 Hz, 6 pole induction motor is 80 kW. The rotor emf makes 
100 complete alternations per minute. Find, 

      (i) Slip (ii) Motor speed (iii) Mechanical power developed (iv) Rotor copper loss per phase (v) Rotor 
resistance per phase if rotor current is 65A (vi) Torque developed 8+7=15 

   9. A 100 kVA, 3000V, 50Hz, 3 phase star connected alternator has effective armature resistance of 0·2 ohm. The 
field current of 40A produces short-circuit current of 200A and an open circuit emf of 1040 V (line value). 
Calculate the full load voltage regulation at 0·8 pf lagging and 0·8 pf leading. Draw phasor diagram. 15 

   10.  (a) What is armature reaction in a d.c. machine? Explain how the cross magnetising and demagnetising effects 
are produced. 

     (b) What is hunting in an alternator? Explain how hunting can be minimized. 7+8=15 

   11. Write short notes on any three of the following: 5×3=15 

     (a) Explain the construction and working principle variable reluctance stepper motor. 

     (b) D.C. servo motor 
     (c) Brushless excitation of an alternator 
     (d) Rotating magnetic field of three-phase induction motor 

____________ 
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