
 
              
            

Third Semester B.E./B.Tech. Degree Examination, June/July 2026 
Mathematics for Computer Science     

 
Time: 3 hrs.                                                                                                Max. Marks: 100 

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 
2. M : Marks , L: Bloom’s level , C: Course outcomes.   

                    3. VTU Mathematics Formula Hand Book is permitted.  
 

                  Module – 1 M L C 
Q.1 a. Find the value of K such that the following distribution represent a finite 

probability distribution. Hence find P(x  1),  P(x > 1)  and P(– 1 < x  2).  
 

x -3 -2 -1 0 1 2 3 
P(x) k 2k 3k 4k 3k 2k k 

 

 

06 L2 CO1 

b. Find the mean and variance of Binomial Distribution.  
 

07 L2 CO2 

c. The marks of 1000 students in an examination follows a normal distribution 
with mean 70 and standard deviation 5. Find the number of students whose 
marks will be  (i) less than 65   (ii) more than 75   (iii) between 65 and 75. 
[ (1) = 0.3413 ].  
 

07 L3 CO2 

                                                                           OR 
Q.2 a. Find the constant k such that  

otherwise0

3x0kx
)x(f

2

is a P.d.f.  Also find  (i) P(1 < x < 2)     (ii) P(x  1)      (iii) P(x > 1)   
 

06 L2 CO1 

b. The probability that a pen manufactured by a factory be defective is 1/10. If 
12 such pens are manufactured what is the probability that  (i) exactly 2 
defective.  (ii) atleast 2 are defective   (iii) none of them are defective. 
 

07 L3 CO2 

c. If the probability of a bad reaction from a certain injection is 0.001. 
Determine the chance that out of 2000 individuals, more than two will get a 
bad reaction. 
 

07 L3 CO2 

                                                                      Module – 2  
Q.3 a. The joint probability distribution of two random variables X and Y is  

X/Y - 4 2 7 
1 1/8 1/4 1/8 
5 1/4 1/8 1/8 

Find the marginal distribution and covariance of X and Y.  
 

06 L2 CO2 

b. Find the unique probability vector for the regular stochastic matrix  

          

010

02/12/1

4/14/30

 

07 L2 CO3 
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c. Three boys A, B, C are throwing ball to each other. A always throws the ball 

to B and B always throws the ball to C. C is just or likely to throw the ball to 
B or to A. If C was the first person to throw the ball find the probabilities that 
after three throws, A has the ball. 

 

07 L3 CO3 

                                                                           OR 
Q.4 a. The joint probability distribution table for 2 random variables X and Y as  

follows:   
x \ y 2 1 4 5

1 0.1 0.2 0 0.3 
2 0.2 0.1 0.1 0

Find covariance of  X and Y.  

 

06 L2 CO2 

b. Find the unique fixed probability vector for the regular stochastic matrix 

               

3/13/20

3/12/16/1

010

A  

 

07 L2 CO3 

c. A gambler’s luck follows a pattern. If he wins a game, the probability of 
winning the next game is 0.6. However if he losses a game, the probability of 
losing the next game is 0.7. There is an even chance of gambler winning the 
first game.  
i)   What is the probability of he winning the second game? 
ii)  In the long run, how often he will win?  
 

07 L3 CO3 

                                                                      Module – 3  
Q.5 a. Define Null Hypothesis, Type I and Type II Error in a statistical test. 

 
06 L1 CO4 

b. A coin was tossed 400 time and head turned up 216 times. Test the hypothesis 
that the coin is unbiased at 5% level of significance. 
 

07 L3 CO4 

c. A survey was conducted in a slum locality of 2000 families by selecting a 
sample of size 800. It was revealed that 180 families were illiterates. Find the 
probable limit of the illiterate families in the population of 2000 at 10% level 
of significance.    
 

07 L3 CO5 

                                                                           OR 
Q.6 a. A coin is tossed 1000 times and head turns up 540 times. Decide on the  

hypothesis that the coin is unbiased at 10% level of significance. 
 

06 L2 CO4 

b. In a sample of 500 men, its was found that 60% of them had over weight. 
What can we infer about the proportion of people having over weight in the 
population (For Z0.1 = 2.58)  
 

07 L2 CO4 

c. One type of aircraft is found to develop engine trouble in 5 flights out of a 
total of 100 and another type in 7 flights out of a total of 200 flights. Is there a 
significance difference in the two types of aircrafts so far as engine defects 
are concerned at 5% LOS? 
 

07 L3 CO4 
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                                                                      Module – 4  
Q.7 a. Use the theorem to evaluate  P[50 < x  < 56]   where x  represents the mean of 

a random sample of size 100 from an infinite population with mean    = 53  
and variance 2 = 400  [ (1.5) = 0.4332 ]  
 

06 L2 CO5 

b. Ten individuals are chosen at random from a population and their height 
inches are found to be 63, 63, 66, 67, 68, 69, 70, 70, 71, 71.  Test the 
hypothesis that mean height of the universe is 66 inches. [t0.05 = 2.262 for           
9 df]. 
 

07 L2 CO4 

c. A die is thrown 264 times and the number appearing on the face (x) follows 
the following frequency distribution. 
 

x 1 2 3 4 5 6 
y 40 30 26 56 52 60 

 
Calculate the value of 2

 at 5% of LOS. 

 

07 L3 CO4 

                                                                           OR 
Q.8 a. The two independent samples of 8 and 7 items respectively had the following 

values of the variables: 
 
Sample 1 :  9 11 13 11 15 9 12 14 
Sample 2 : 10 12 10 14 9 8 10  

Do the two estimates of population variance differ significantly at 5% LOS?  
(F at 5% (V1 = 7; V2 = 6) = 4.21).   
 

06 L2 CO4 

b. The nine items of a sample have the following values  45, 47, 50, 52, 48, 47, 
49, 53, 51.   Does the mean of these differ significantly from the assumed 
mean of 47.5  at 5% significance level?   
  

07 L3 CO4 

c. The number of accidents per day (x) as recorded in a textile industry over a 
period of 400 days is given below. Test the goodness of fit in the respect of 
Poisson distribution of fit to the given data { 49.92

05.0  for 4 df }.   
  

x : 0 1 2 3 4 5 
y : 173 168 37 18 3 1 

 

 

07 L3 CO4 

                                                                      Module – 5  
Q.9 a. Three type of fertilizer are used on three groups of plants for 6 weeks. We 

want to check if there is a difference in the mean growth of each group, using 
the data given below. Apply a one way ANOVA test at 0.05 significant level. 
 
Fertilizer 1 6 8 4 5 3 4 
Fertilizer 2 8 12 9 11 6 8 
Fertilizer 3 13 9 11 8 7 12 

 

 

10 L3 CO6 
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168168
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1212
88
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6060
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11
1010
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= 7; V= 7; V22 = 6) = 4.21).  = 6) = 4.21).  
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1313

Three type of fertilizer are used on three groups of plants for 6 weeks. We Three type of fertilizer are used on three groups of plants for 6 weeks. We 
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88
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0500

3
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b. Analyze and interpret the following statistics concerning output of wheat for 

field obtained as result of experiment conducted to test for four varieties of 
wheat viz, A, B , C and D under Latin Square design. 

C 
25 

B 
23 

A 
20 

D 
20 

A 
19 

D 
19 

C 
21  

B 
18 

B 
19 

A 
14 

D 
17 

C 
20 

D 
17 

C 
20 

B  
21 

A 
15  

 

 

10 L3 CO6 

                                                                           OR 
Q.10 a. Three different kinds of food are tested on three groups of rats for 6 weeks. 

The objective is to check the difference in mean weight (in grams) of the rats 
per week. Apply one-way ANOVA using a 0.05 significance level to the 
following data : 
 

Food 1 8 12 19 8 6 11 
Food 2 4 5 4 6 9 7 
Food 3 11 8 7 13 7 9 

 

 

10 L3 CO6 

b. Present your conclusions after doing analysis of variance to the following 
results of the Latin – square design experiment conducted in respect of five 
fertilizers which were used on plots of different fertility. 
 

A 
16 

B 
10 

C 
11 

D 
9 

E 
9 

E 
10 

C 
9 

A 
14 

B 
12 

D 
11 

B 
15 

D 
8 

E 
8 

C 
10 

A 
18 

D 
12 

E 
6 

B 
13 

A 
13 

C 
12 

C 
13 

A 
11 

D 
10 

E 
7 

B 
14 

 
 

10 L3
 

CO6 
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99
DD
1111

CC
1010

1313
AA

DD
1010
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CC

CC
9
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1515
DD
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way ANOVA using a 0.05 significance level to the way ANOVA using a 0.05 significance level to the 

1919 88
44

88 77
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square design experiment conducted in respect of five square design experiment conducted in respect of five 
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Third Semester B.E./B.Tech. Degree Examination, June/July 2026 
Operating Systems     

 
Time: 3 hrs.                                                                                                Max. Marks: 100 

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 
2. M : Marks , L: Bloom’s level , C: Course outcomes. 

                     3. Draw suitable diagram wherever applicable and assume missing data.   
 

                  Module – 1 M L C 
Q.1 a. Define Operating System. Explain briefly multiprogramming and time 

sharing system. 
07 L2 CO1 

b. Differentiate between client server computing and peer to peer computing. 07 L2 CO1 
c. Write code snippet to implement process system call execu( ). 06 L3 CO1 

                                                                           OR 
Q.2 a. Explain the layered approach of operating system structure with a 

supporting diagram. 
07 L2 CO1 

b. Explain abstract view of components of computer system with a neat 
diagram. 

07 L2 CO1 

c. Develop a program to implement process system call fork( ) and display its 
own process id and its child id.  

06 L3 CO1

                                                                      Module – 2  
Q.3 a. Draw the Gantt chart and calculate average waiting time and turn around 

time for the following snapshot of the processes using  (i) FCFS   (ii) SRTF  
(iii) RR.  (q = 2 ms)  

Processes
 

Burst Time
ms 

Arrival Time
ms 

P1 6 0 
P2 3 1 
P3 1 2 
P4 4 3 

 

07 L3 CO2 

b. What is IPC? Explain direct and indirect communication with respect to 
message passing. 

07 L2 CO2 

c. What is Multithreaded Process? Explain the four benefits of multithreaded 
programming. 

06 L2 CO2 

                                                                           OR 
Q.4 a. Calculate the average waiting time and average turn around time by 

drawing the Gantt chart using FCFS, SJF – Non Preemptive and Priority 
algorithm. 

Processes Arrival Time Burst Time Priority  
P1 0 9 3 
P2 1 4 2 
P3 2 9 1 
P4 3 5 4 

Lower Number is highest priority. 

07 L2 CO1 

b. What is Process? With a neat diagram explain the states of a process with a 
transition diagram and process control block. 

07 L2 CO2 

c. Explain scheduler in process execution. 06 L2 CO2 
                                                                      Module – 3  
Q.5 a. Show how semaphores provide solution to reader writers problem. 06 L2 CO3 
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Answer any FIVE full questions, choosing Answer any FIVE full questions, choosing ONEONE
level , C: Course outcomes. level , C: Course outcomes. 

3. Draw suitable diagram wherever applicable and assume missing data.3. Draw suitable diagram wherever applicable and assume missing data.

Module Module ––
Define Operating System. Explain briefly multiprogramming and time Define Operating System. Explain briefly multiprogramming and time 

client server computing and peer to peer computing.client server computing and peer to peer computing.
mplement process system call execu( ).mplement process system call execu( ).

                                                                                                                                                      
Explain the layered approach Explain the layered approach 
supporting diagram.supporting diagram.
Explain abstract view of components of computer system with a neat Explain abstract view of components of computer system with a neat 

Develop a program to implement process system call fork( ) and display its Develop a program to implement process system call fork( ) and display its 
own process id and its child id. own process id and its child id. 

                                                                                                                                            

Calculate the average waiting time and average turn around time by Calculate the average waiting time and average turn around time by 
drawing the Gantt chart using FCFS, SJF drawing the Gantt chart using FCFS, SJF 

ProcessesProcesses

22

Draw the Gantt chart and calculate average waiting time and turn around Draw the Gantt chart and calculate average waiting time and turn around 
time for the following snapshot of the processes using  (i) FCFS   (ii) SRTF  time for the following snapshot of the processes using  (i) FCFS   (ii) SRTF  

Arrival TimeArrival Time

0
11

What is IPC? Explain direct and indirect communication with respect to What is IPC? Explain direct and indirect communication with respect to 

rocess? Explain the four benefits of multithreaded rocess? Explain the four benefits of multithreaded 

                                                                                                                                                      

full question from each module.full question from each module.

3. Draw suitable diagram wherever applicable and assume missing data.3. Draw suitable diagram wherever applicable and assume missing data.

Define Operating System. Explain briefly multiprogramming and time Define Operating System. Explain briefly multiprogramming and time 

client server computing and peer to peer computing.client server computing and peer to peer computing.
mplement process system call execu( ).mplement process system call execu( ).

of operating system structure with a of operating system structure with a 

Explain abstract view of components of computer system with a neat Explain abstract view of components of computer system with a neat 

Develop a program to implement process system call fork( ) and display its Develop a program to implement process system call fork( ) and display its 

Module Module 
Draw the Gantt chart and calculate average waiting time and turn around Draw the Gantt chart and calculate average waiting time and turn around 
time for the following snapshot of the processes using  (i) FCFS   (ii) SRTF  time for the following snapshot of the processes using  (i) FCFS   (ii) SRTF  

Burst TimeBurst Time
msms

P3

P4

What is IPC? Explain direct and indirect communication with respect to What is IPC? Explain direct and indirect communication with respect to 
message passing.message passing.
What is What is M
programming.programming.

                                                                                                                                                      
Calculate the average waiting time and average turn around time by Calculate the average waiting time and average turn around time by 

Draw the Gantt chart and calculate average waiting time and turn around 
time for the following snapshot of the processes using  (i) FCFS   (ii) SRTF  time for the following snapshot of the processes using  (i) FCFS   (ii) SRTF  

What is IPC? Explain direct and indirect communication with respect to What is IPC? Explain direct and indirect communication with respect to 

rocess? Explain the four benefits of multithreaded rocess? Explain the four benefits of multithreaded 

Calculate the average waiting time and average turn around time by Calculate the average waiting time and average turn around time by 
drawing the Gantt chart using FCFS, SJF drawing the Gantt chart using FCFS, SJF 

Arrival Time Burst TimeBurst Time

11
22
3

Lower Number is highest priority.Lower Number is highest priority.
What is Process? With a neat diagram explain the states of a process with a What is Process? With a neat diagram explain the states of a process with a 
transition diagram and process control block.transition diagram and process control block.

scheduler in process execution.scheduler in process execution.
                                                                                                                                            

w how semaphores provide solution to w how semaphores provide solution to 

                                                                                                                                                      



 

BCS303 
Q.5 b. Consider following snapshot of the system. 

 Allocation  Max  Available 
 A B  C  D   A B  C  D   A B  C D  
P0 2 0 0 1  4 2 1 2  3 3 2 1 
P1 3 1 2 1  5 2 5 2     
P2 2 1 0 3  2 3 1 6     
P3 1 3 1 2  1 4 2 4     
P4 1 4 3 2  3 6 6 5     

Answer is the system in safe state. Give the safe sequence using Banker’s 
Algorithm.   

08 L3 CO3 

c. Explain resource allocation graph (i) with Deadlock  (ii) with a cycle but no 
deadlock.

06 L2 CO3 

                                                                           OR 
Q.6 a. Illustrate Peterson solution for critical section problem. 05 L2 CO3 

b. Using Banker’s Algorithm determine whether following system is in safe 
state. 

  Allocation        Max  Available
 A B  C    A B  C    A B  C   
P0 0 0 2   0 0 4   1 0 2  
P1 1 0 0   2 0 1       
P2 1 3 5   1 3 7       
P3 6 3 2   8 4 2       
P4 1 4 3   1 5 7       

If the request from process P2 arrives for (002) can the request be granted 
immediately?  

08 L3 CO3 

c. What is Critical Section? What are the requirements for solution to critical 
section problem?  

07 L2 CO3 

                                                                      Module – 4  
Q.7 a. Consider the following page reference string: 

           7, 0, 1, 2, 0, 3, 0, 4, 2, 3, 0, 3, 2, 1, 2, 0, 1, 7, 0, 1 
Assuming there are three memory frames. Determine the page faults occur 
in case of FIFO, Optimal and LRU replacement algorithm. 

08 L3 CO4 

b. What is Paging? Explain with neat diagram paging hardware with TLB. 08 L2 CO4
c. Explain Fragmentation in detail. 04 L2 CO4 

                                                                           OR 
Q.8 a. Discuss the structure of page table with a suitable diagram. 10 L2 CO4 

b. Illustrate how demand paging affects system performances. 06 L2 CO4 
c. With the help of neat diagram, explain various steps of address binding.  04 L2 CO4 

                                                                      Module – 5  
Q.9 a. Suppose that a disk has 200 cylinders numbered from 0 to 199.  The drive 

is currently serving a request at cylinder 100 and previous request was at 
cylinder 125. The request of pending request an FIFO order is  
     27,  129,  110,  186,  147,  41,  10,  64  and 120 
What is total distance that the disk arm moves to satisfy all pending request 
for each of the following algorithm:
FCFS,  SSTF,  SCAN  and   CLOOK  Algorithm. 

08 L3 CO5 

b. Explain the various access methods of files. 06 L2 CO5 
c. Explain the access matrix method of system protection, with the domain as 

object and its implementation. 
06 L2 CO6 

                                                                           OR 
Q.10 a. Explain the single level and two level directory with suitable diagram. 08 L2 CO5 

b. Explain the different file operations implemented in file system. 06 L2 CO5 
c. Explain goals and principles of protection used to protect modern computer 

system. 
06 L2 CO6 

                                                                    * * 2 of 2 * *                                   

AvailableAvailable
B B C C D D 
33 22

5
Answer is the system in safe state. Give the safe sequence using Banker’s Answer is the system in safe state. Give the safe sequence using Banker’s 

allocation graph (i) with Deadlock  (ii) with a cycle but no allocation graph (i) with Deadlock  (ii) with a cycle but no 

                                                                                                                                                      OROR
Illustrate Peterson solution for critical section problem.Illustrate Peterson solution for critical section problem.

Banker’s Algorithm determine whether following system is in safe Banker’s Algorithm determine whether following system is in safe 

AllocationAllocation
C C 

00 22
00 00

11 33
66

P44 1
If the request from process PIf the request from process P
immediately? immediately? 

arrives for (002) can the request be granted arrives for (002) can the request be granted 

What is Critical Section? What are the requirements for solution to critical What is Critical Section? What are the requirements for solution to critical 

Consider the following page reference string:Consider the following page reference string:
7, 0, 1, 2, 0, 3, 0, 4, 2, 3, 0, 3, 2, 1, 2, 0, 1, 7, 0, 17, 0, 1, 2, 0, 3, 0, 4, 2, 3, 0, 3, 2, 1, 2, 0, 1, 7, 0, 1

Assuming there are three memory frames. Determine Assuming there are three memory frames. Determine 
in case of FIFO, Optimal and LRU replacement algorithm.in case of FIFO, Optimal and LRU replacement algorithm.
What is Paging? Explain with neat diagram paging hardware with TLB.What is Paging? Explain with neat diagram paging hardware with TLB.
Explain Fragmentation in detail.Explain Fragmentation in detail.

                                                                                                                                                      OROR
Discuss the structure of page table with a suitable diagram.Discuss the structure of page table with a suitable diagram.
Illustrate how demand paging affects system performances.Illustrate how demand paging affects system performances.
With the help of neat diagram, explain various steps of address binding. With the help of neat diagram, explain various steps of address binding. 

                                                                                                                                            
Suppose that a disk has 200 cylinders numbered from 0 to 199.  The drive Suppose that a disk has 200 cylinders numbered from 0 to 199.  The drive 
is currently serving a request at cylinder 100 and previous request was at is currently serving a request at cylinder 100 and previous request was at 
cylinder 125. The request of pending request an FIFO order is cylinder 125. The request of pending request an FIFO order is 

27,  129,  110,  186,  147,  41,  10,  627,  129,  110,  186,  147,  41,  10,  6

Answer is the system in safe state. Give the safe sequence using Banker’s Answer is the system in safe state. Give the safe sequence using Banker’s 

allocation graph (i) with Deadlock  (ii) with a cycle but no allocation graph (i) with Deadlock  (ii) with a cycle but no 

Banker’s Algorithm determine whether following system is in safe Banker’s Algorithm determine whether following system is in safe 

AvailableAvailable
AA
1

77
4 22
5 7

arrives for (002) can the request be granted arrives for (002) can the request be granted 

What is Critical Section? What are the requirements for solution to critical What is Critical Section? What are the requirements for solution to critical 

                                                                                                                                            
Consider the following page reference string:Consider the following page reference string:

7, 0, 1, 2, 0, 3, 0, 4, 2, 3, 0, 3, 2, 1, 2, 0, 1, 7, 0, 17, 0, 1, 2, 0, 3, 0, 4, 2, 3, 0, 3, 2, 1, 2, 0, 1, 7, 0, 1
Assuming there are three memory frames. Determine Assuming there are three memory frames. Determine 
in case of FIFO, Optimal and LRU replacement algorithm.in case of FIFO, Optimal and LRU replacement algorithm.
What is Paging? Explain with neat diagram paging hardware with TLB.What is Paging? Explain with neat diagram paging hardware with TLB.
Explain Fragmentation in detail.Explain Fragmentation in detail.

                                                                                                                                                      
Discuss the structure of page table with a suitable diagram.Discuss the structure of page table with a suitable diagram.
Illustrate how demand paging affects system performances.Illustrate how demand paging affects system performances.
With the help of neat diagram, explain various steps of address binding. With the help of neat diagram, explain various steps of address binding. 

                                                                                                                                            

Explain the single level and two level directory Explain the single level and two level directory 

What is Critical Section? What are the requirements for solution to critical What is Critical Section? What are the requirements for solution to critical 

the page faults occur the page faults occur 
in case of FIFO, Optimal and LRU replacement algorithm.
What is Paging? Explain with neat diagram paging hardware with TLB.What is Paging? Explain with neat diagram paging hardware with TLB.

Discuss the structure of page table with a suitable diagram.Discuss the structure of page table with a suitable diagram.
Illustrate how demand paging affects system performances.Illustrate how demand paging affects system performances.
With the help of neat diagram, explain various steps of address binding. With the help of neat diagram, explain various steps of address binding. 

Module – 5 
Suppose that a disk has 200 cylinders numbered from 0 to 199.  The drive Suppose that a disk has 200 cylinders numbered from 0 to 199.  The drive 
is currently serving a request at cylinder 100 and previous request was at is currently serving a request at cylinder 100 and previous request was at 
cylinder 125. The request of pending request an FIFO order is cylinder 125. The request of pending request an FIFO order is 

27,  129,  110,  186,  147,  41,  10,  627,  129,  110,  186,  147,  41,  10,  6
What is total distance that the disk arm moves to satisfy all pending request What is total distance that the disk arm moves to satisfy all pending request 
for each of the following algorithm:for each of the following algorithm:
FCFS,  SSTF,  SCAN  and   CLOOK  Algorithm.FCFS,  SSTF,  SCAN  and   CLOOK  Algorithm.
Explain the various access methods of files.Explain the various access methods of files.
Explain the access matrix method of system protection, with the domain as Explain the access matrix method of system protection, with the domain as 
object and its implementation. object and its implementation. 

                                                                                                                                                      

Explain the different file operations implemented in file system. Explain the different file operations implemented in file system. 
Explain goals and principles of protection used to protect modern computer Explain goals and principles of protection used to protect modern computer 
system.system.

                                                                                                                                      



 

              
            

Third Semester B.E./B.Tech. Degree Examination, June / July 2026 
Data Structures and Applications    

 
Time: 3 hrs.                                                                                                Max. Marks: 100 
 

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 
                       2. M : Marks , L: Bloom’s level , C: Course outcomes.    

                  Module – 1 M L C
Q.1 a. Define Data Structures. With a neat diagram explain the classification of data 

structure with example. 
05 L2 CO1 

b. Write a drawback of static memory allocation.  Explain in detail the different 
functions of dynamic memory allocation. 

08 L2 CO1 

c. Write a program in C to implement push, pop and display operations for stack 
using array.  

07 L3 CO1 

                                                                           OR 
Q.2 a. What is sparse matrix? Represent the following sparse matrix in both array and 

triplet form.  Also state any 2 applications of sparse matrix.  

003000

00000

0310042

320000

4500230

0250010

A  

08 L3 CO1 

b. What is Self – Referential Structure? Bring out the difference between structures 
and unions. 

06 L2 CO1 

c. i) Write an algorithm to convert infix expression to postfix expression.  
 
ii) Convert the following infix expression to post fix expression : 
( (A + (B – C )*  D ) E + F 
  

06 L3 CO1 

                                                                      Module – 2  
Q.3 a. Give the structure definition for singly linked list.  Write a  C function to :  

i)  Insert an element at end.           ii) Delete a node at the beginning. 
 

08 L3 CO2 

b. Discuss how to implement stacks using linked list with examples.  
 

08 L2 CO2 

c. Define Queue.  Discuss how to represent queues using dynamic arrays.  
 

04 L2 CO2 

                                                                           OR 
Q.4 a. Write a recursive program to find out GCD of two numbers.  

 
05 L3 CO2 

b. What are the disadvantages of ordinary queue?  Discuss the implementation of 
circular queue using array.  
 

07 L2 CO2 

c. Write a C – function to add polynomials. Show the linked list representation of 
below two polynomials.  
p (x) = 3x14 + 2x8 + 1 
q (x) = 8x8 – 3x10 + 10x6  

08 L3 CO2 

1 of 3 

USN 
          BCS304  

Degree Examination, Degree Examination, 
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Answer any FIVE full questions, choosing Answer any FIVE full questions, choosing ONEONE
level , C: Clevel , C: Course outcomes.   ourse outcomes.   level , C: Clevel , C: Clevel , C: C

Module Module 
. With a neat diagram explain the classification of data . With a neat diagram explain the classification of data 

Write a drawback of static memory allocation.  Explain in detail the Write a drawback of static memory allocation.  Explain in detail the 
functions of dynamic memory allocation.functions of dynamic memory allocation.
Write a program in C to implement push, pop and display operations for stack Write a program in C to implement push, pop and display operations for stack 

                                                                                                                                                      
is sparse matrixis sparse matrix? Represent the following sparse matrix in both array and ? Represent the following sparse matrix in both array and 

triplet form.  Also state any 2 applications of sparse matrix. triplet form.  Also state any 2 applications of sparse matrix. 

0000

02323

0000

tructure? Bring out the difference between structures tructure? Bring out the difference between structures 

i) Write an algorithm to convert infix expression to postfix expression. i) Write an algorithm to convert infix expression to postfix expression. 

ii) Convert the following infix expression to post fix expression :ii) Convert the following infix expression to post fix expression :

                                                                                                                                            Module 
Give the structure definition for singly linked list.  Write a  C function to : Give the structure definition for singly linked list.  Write a  C function to : 
i)  Insert an element at end.i)  Insert an element at end.

Discuss how to implement stacks using linked list with examples. Discuss how to implement stacks using linked list with examples. 

Define Queue.  Discuss how to represent queues using dynamic arrays. Define Queue.  Discuss how to represent queues using dynamic arrays. 

full question from each module.full question from each module.

. With a neat diagram explain the classification of data . With a neat diagram explain the classification of data 

Write a drawback of static memory allocation.  Explain in detail the Write a drawback of static memory allocation.  Explain in detail the 

Write a program in C to implement push, pop and display operations for stack Write a program in C to implement push, pop and display operations for stack 

? Represent the following sparse matrix in both array and ? Represent the following sparse matrix in both array and 
triplet form.  Also state any 2 applications of sparse matrix. triplet form.  Also state any 2 applications of sparse matrix. 

00

eferential eferential S

i) Write an algorithm to convert infix expression to postfix expression. i) Write an algorithm to convert infix expression to postfix expression. 

ii) Convert the following infix expression to post fix expression :ii) Convert the following infix expression to post fix expression :
( (A + (B ( (A + (B –– C )C )* * 

                                                                                                                                            
Give the structure definition for singly linked list.  Write a  C function to : Give the structure definition for singly linked list.  Write a  C function to : 
i)  Insert an element at end.i)  Insert an element at end.

tructure? Bring out the difference between structures tructure? Bring out the difference between structures 

i) Write an algorithm to convert infix expression to postfix expression. i) Write an algorithm to convert infix expression to postfix expression. 

ii) Convert the following infix expression to post fix expression :ii) Convert the following infix expression to post fix expression :

Give the structure definition for singly linked list.  Write a  C function to : Give the structure definition for singly linked list.  Write a  C function to : 
ii) Delete a node at the ii) Delete a node at the 

Discuss how to implement stacks using linked list with examples. Discuss how to implement stacks using linked list with examples. 

Define Queue.  Discuss how to represent queues using dynamic arrays. Define Queue.  Discuss how to represent queues using dynamic arrays. 

                                                                                                                                                      
Write a recursive program to find out GCD of two numbers. Write a recursive program to find out GCD of two numbers. 

What are the disadvantages of ordinary queue?  Discuss the implementation of What are the disadvantages of ordinary queue?  Discuss the implementation of 
circular queue using array. circular queue using array. 

– function to add polynomialsfunction to add polynomials
below two polynomials. below two polynomials. 
p (x) = 3xp (x) = 3x1414 + 2x+ 2x
q (x) = q (x) = 8x8x88



                                                                       BCS304 

Module – 3 
Q.5 a. Write C function for the following. 

 
i) Inserting a node at the beginning of Doubly linked list.  
ii) Deleting node at the end of the Doubly linked list.  
 

08 L3 CO3 

b. List the rules to construct the threads.  Write the routines for in – order traversal 
of a threaded binary tree.  
 

06 L3 CO3 

c. Explain Threaded Binary Tree in detail.  
 

06 L2 CO3 

                                                                           OR 
Q.6 a. Write  a function to perform the following using circular doubly linked list with 

header node. 
i)  insert front  insert element at front end 
ii) delete rear  delete element from rear end.  
 

10 L3 CO3 

b. Define Binary Tree.  Construct a Binary Tree for the following expression. 
( ( 6 + (3 – 2 )*  5) 2 + 3. 
 

10 L2 CO3 

Module – 4 
Q.7 a. Construct the binary tree from the given traversal :  

Construct a binary tree having sequences :  
 
Preorder : ABDGCEHIF 
 
In order :  DGBAHEICF 
 

10 L3 CO4 

b. Write a  C function to evaluate an expression using expression tree. 10 L3 CO4 
                                                                           OR 
Q.8 a. Write an algorithm to construct binary tree for finding and checking for duplicate 

data.  
Trace the algorithm for the input: 14, 15, 4, 9, 7, 18, 3, 5, 16, 4, 20, 17, 9, 14, 5.  
Indicate a message for duplicate members.  
 

07 L3 CO4 

b. Draw a binary tree for the following expression 
 4 + 5* ( 6 + 5) / 2 – 4* ( 8 + 9 – 3).  Traverse the above generated tree  using in 
order, pre order and post order.  

07 L2 CO4 

c. Define Tree. For the given tree, explain terminologies and write the answer.  
i) Degree     ii) Non terminal        iii) Sibling     iv) Ancestor   v) Level  
vi) Height 

 
 
    

07 L2 CO4 

2 of 3

i) Inserting a node at the beginning of Doubly linked list. i) Inserting a node at the beginning of Doubly linked list. 
ii) Deleting node at the end of the Doubly linked list. 

List the rules to construct the threads.  Write the routines for in List the rules to construct the threads.  Write the routines for in 

Explain Threaded Binary Tree in detail. 

OROR
Write  a function to perform the following using circular doubly linked list with Write  a function to perform the following using circular doubly linked list with 

insert element at front endinsert element at front end
delete element from rear end. delete element from rear end. 

Define Binary Tree.  Construct a Binary Tree for the following expression. Define Binary Tree.  Construct a Binary Tree for the following expression. 
5) 2 + 3.5) 2 + 3.

Construct the binary tree from the given traversal : Construct the binary tree from the given traversal : 
Construct a binary Construct a binary 

Preorder : ABDGCEHIF

Write a  C function to evaluate an expression using expression tree.Write a  C function to evaluate an expression using expression tree.

Write an algorithm to construct binary tree for finding and checking for duplicate Write an algorithm to construct binary tree for finding and checking for duplicate 

Trace the algorithm for the input: 14, 15, 4, 9, 7, 18, 3, 5, 16, 4, 20, 17, 9, Trace the algorithm for the input: 14, 15, 4, 9, 7, 18, 3, 5, 16, 4, 20, 17, 9, 
Indicate a message for duplicate members. Indicate a message for duplicate members. 

Draw a binary tree for the following expressionDraw a binary tree for the following expression
( 8 +( 8 + 9 9 

order, pre order and post order. order, pre order and post order. 
or the given tree, explain terminologies and write the answer. or the given tree, explain terminologies and write the answer. 

i) Degree     ii) Non terminal        iii) Sibling     iv) Ancestor   v) Level i) Degree     ii) Non terminal        iii) Sibling     iv) Ancestor   v) Level 

Write  a function to perform the following using circular doubly linked list with Write  a function to perform the following using circular doubly linked list with 

Define Binary Tree.  Construct a Binary Tree for the following expression. Define Binary Tree.  Construct a Binary Tree for the following expression. 

Module – 4 4 
Construct the binary tree from the given traversal : Construct the binary tree from the given traversal : 

ree having sequences : ree having sequences : 

Write a  C function to evaluate an expression using expression tree.Write a  C function to evaluate an expression using expression tree.
                                                                                                                                                      

Write an algorithm to construct binary tree for finding and checking for duplicate Write an algorithm to construct binary tree for finding and checking for duplicate 

Trace the algorithm for the input: 14, 15, 4, 9, 7, 18, 3, 5, 16, 4, 20, 17, 9, Trace the algorithm for the input: 14, 15, 4, 9, 7, 18, 3, 5, 16, 4, 20, 17, 9, 
Indicate a message for duplicate members. Indicate a message for duplicate members. 

Draw a binary tree for the following expressionDraw a binary tree for the following expression
4 + 54 + 5* ( 6 + 5) / 2 
order, pre order and post order. order, pre order and post order. 
Define TreeDefine Tree

Write a  C function to evaluate an expression using expression tree.Write a  C function to evaluate an expression using expression tree.

Write an algorithm to construct binary tree for finding and checking for duplicate Write an algorithm to construct binary tree for finding and checking for duplicate 

Trace the algorithm for the input: 14, 15, 4, 9, 7, 18, 3, 5, 16, 4, 20, 17, 9, Trace the algorithm for the input: 14, 15, 4, 9, 7, 18, 3, 5, 16, 4, 20, 17, 9, 

Draw a binary tree for the following expressionDraw a binary tree for the following expression
3).  Traverse the above generated tree  using in 3).  Traverse the above generated tree  using in 

or the given tree, explain terminologies and write the answer. or the given tree, explain terminologies and write the answer. 
i) Degree     ii) Non terminal        iii) Sibling     iv) Ancestor   v) Level i) Degree     ii) Non terminal        iii) Sibling     iv) Ancestor   v) Level 



                                                                                                                               BCS304 

Module – 5 
Q.9 a. What is Priority Queues? Demonstrate functions in C to implement the Max 

Priority queues with an example.  
 
i) Insert into the Max Priority queues 

ii) Delete into the Max Priority queues 

iii) Display Max Priority queues. 

 

10 L3 CO5 

b. Explain Hashing and Collision.  What are the methods to resolve collisions? 
 

10 L2 CO5 

OR 
Q.10 a. What is Graph? Give matrix and adjacency list representation of graph.  Show 

adjacency matrix and list for below graph.  
 
 

 
 
 

10 L2 CO1 

b. Consider the following 4 – digit employee 9614, 5882, 6713, 4409, and 1825.  
Find 2 – digit hash address of each number using  
 
i) Division method with 97

ii) Mid  square method 

iii) The folding without reversing 

iv) The folding with reversing. 

10 L3 CO5 
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Demonstrate functions in C to implement the Max Demonstrate functions in C to implement the Max 

Explain Hashing and Collision.  What Explain Hashing and Collision.  What are the methodsare the methods

What is Graph? Give matrix and adjacency list representation of graph.  Show What is Graph? Give matrix and adjacency list representation of graph.  Show 
adjacency matrix and list for below graph. adjacency matrix and list for below graph. 

digit employee 9614, 5882, 6713, 4409, and 1825.  digit employee 9614, 5882, 6713, 4409, and 1825.  
digit hash address of each number using digit hash address of each number using 

iii) The folding without reversingiii) The folding without reversing

iv) The folding with reversing.iv) The folding with reversing.

                                                                                                                                            

to resolve collisions?to resolve collisions?

What is Graph? Give matrix and adjacency list representation of graph.  Show What is Graph? Give matrix and adjacency list representation of graph.  Show 

Consider the following 4 Consider the following 4 
digit hash address of each number using digit hash address of each number using 

Division method with 97Division method with 97

ii) Mid  square methodd  square method

iii) The folding without reversingiii) The folding without reversing

iv) The folding with reversing.iv) The folding with reversing.

digit employee 9614, 5882, 6713, 4409, and 1825.  digit employee 9614, 5882, 6713, 4409, and 1825.  





















 

              
            

Fourth Semester B.E./B.Tech. Degree Examination, June/July 2026 
Database Management Systems

 

Time: 3 hrs.                                                                                                Max. Marks: 100 
 

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 
                    2. M : Marks , L: Bloom’s level , C: Course outcomes.    
 

                  Module – 1 M L C 
Q.1 a. Define DBMS. Explain the main characteristics of the database approach.

 
5 L2 CO1 

b. With a neat diagram, explain Three –Schema architecture. Justify the 
need of mappings among schema levels. 
 

8 L2 CO1 

c. Write short notes on : i) DB languages   ii) DB Interfaces. 
 

7 L1 CO1 

                                                                           OR 
Q.2 a. Differentiate between traditional file system Vs database systems.  

 
5 L2 CO1 

b. With a neat diagram, discuss various DB system environment 
components. 
 

8 L2 CO1 

c. Draw an ER diagram, for ONLINE SHOPPING database with atleast five 
entities. Specify primary key and participation constraints. 
 

7 L3 CO2 

                                                                      Module – 2  
Q.3 a. Explain briefly domain, key, integrity and referential integrity constraints 

with necessary examples. 
  

10 L2 CO1 

b. Consider following relations and construct Relational Algebra queries for 
the following :  
SAILOR (Sid, Sname, Rating, Age) 
BOAT (Bid, Bname, Color)
RESERVE (Sid, Bid, Day) 
i) Retrieve the color of boats reserved by “Deepak” 

ii) Retrieve the sailor names who have reserved ‘Red’ or ‘Green’ boats 

iii) Retrieve the SID of sailors with age over 25 who have not reserve a 
boat 

iv) Retrieve the total count of boats reserved by each sailor  
 

10 L3 CO2 

                                                                           OR 
Q.4 a. Explain ER-to-Relational mapping algorithm with example 

 
10 L2 CO1 

b. Consider the following relations and construct Relations Algebra Queries. 
STUDENT(Sid, Sname, Major, GPA) 
FACULTY (Fid, Fname, Dept, Designation, Salary) 
COURSE (Cid, Cname, Fid) 
ENROLL (Cid, Sid, Grade) 

i) Retrieve the name of facilities who are receiving salary more than 
34567.00 

ii) List the name of all faculty members who teaches the course “BCS 
403”.

iii) List all the departments having an average salary of above 45678.00 
iv) List the names of students enrolled for the course “Mastering SGC”. 

 

10 L3 CO2 
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USN 
          BCS403  

Degree Examination, Degree Examination, 
Database Management SystemsDatabase Management Systems
                                                                                                                                                                          

Answer any FIVE full questions, choosing Answer any FIVE full questions, choosing ONEONE
level , C: Course outclevel , C: Course outcomes.   

Module – 11
Define DBMS. Explain the main characteristics of the database approach.Define DBMS. Explain the main characteristics of the database approach.

With a neat diagram, explain Three With a neat diagram, explain Three –Schema architecture. Justify the 
among schema levels.among schema levels.

Write short notes on : i) DB languages   ii) DB Interfaces.Write short notes on : i) DB languages   ii) DB Interfaces.

                                                                                                                                                      
Differentiate between traditional file system Vs database systems. Differentiate between traditional file system Vs database systems. 

neat diagram, discuss various DB system environment neat diagram, discuss various DB system environment 
components.components.

n ER diagram, n ER diagram, 
entities. Specify primary key and participation constraints.entities. Specify primary key and participation constraints.

Consider the following relations and Consider the following relations and 
STUDENT(Sid, Sname, Major, GPA)

to--Relational mapping algorithm with exampleRelational mapping algorithm with example

ONLINE SHOPPING database with atleast five ONLINE SHOPPING database with atleast five 
entities. Specify primary key and participation constraints.entities. Specify primary key and participation constraints.

Explain briefly domain, key, integrity and referential integrity constraints Explain briefly domain, key, integrity and referential integrity constraints 

tions and construct Relational Algebra queries for tions and construct Relational Algebra queries for 

SAILOR (Sid, Sname, Rating, Age)

Retrieve the color of boats reserved by “Deepak”Retrieve the color of boats reserved by “Deepak”
sailor names who have reserved ‘Red’ or sailor names who have reserved ‘Red’ or 

Retrieve the SID of sailors with age over 25 who have not reserve a Retrieve the SID of sailors with age over 25 who have not reserve a 

Retrieve the total count of boats reserved by each sailorRetrieve the total count of boats reserved by each sailor

                                                                                                                                                      

full question from each module.

Define DBMS. Explain the main characteristics of the database approach.Define DBMS. Explain the main characteristics of the database approach.

Schema architecture. Justify the Schema architecture. Justify the 

Write short notes on : i) DB languages   ii) DB Interfaces.Write short notes on : i) DB languages   ii) DB Interfaces.

Differentiate between traditional file system Vs database systems. Differentiate between traditional file system Vs database systems. 

neat diagram, discuss various DB system environment neat diagram, discuss various DB system environment 

ONLINE SHOPPING database with atleast five ONLINE SHOPPING database with atleast five 
entities. Specify primary key and participation constraints.entities. Specify primary key and participation constraints.

                                                                                                                                            Module 
Explain briefly domain, key, integrity and referential integrity constraints Explain briefly domain, key, integrity and referential integrity constraints 
with necessary examples.

Consider following rConsider following relations and construct Relational Algebra queries for tions and construct Relational Algebra queries for 

SAILOR (Sid, Sname, Rating, Age)SAILOR (Sid, Sname, Rating, Age)
BOAT (Bid, Bname, Color)BOAT (Bid, Bname, Color)
RESERVE (Sid, Bid, Day)RESERVE (Sid, Bid, Day)

Retrieve the color of boats reserved by “Deepak”Retrieve the color of boats reserved by “Deepak”
Retrieve the Retrieve the 

iii)iii) Retrieve the SID of sailors with age over 25 who have not reserve a Retrieve the SID of sailors with age over 25 who have not reserve a 
boatboat

iv)iv) Retrieve the total count of boats reserved by each sailorRetrieve the total count of boats reserved by each sailor

Relational mapping algorithm with exampleRelational mapping algorithm with example

Explain briefly domain, key, integrity and referential integrity constraints Explain briefly domain, key, integrity and referential integrity constraints 

tions and construct Relational Algebra queries for tions and construct Relational Algebra queries for 

Retrieve the color of boats reserved by “Deepak”Retrieve the color of boats reserved by “Deepak”
sailor names who have reserved ‘Red’ or sailor names who have reserved ‘Red’ or 

Retrieve the SID of sailors with age over 25 who have not reserve a Retrieve the SID of sailors with age over 25 who have not reserve a 

Retrieve the total count of boats reserved by each sailorRetrieve the total count of boats reserved by each sailor

OROR

Consider the following relations and Consider the following relations and 
STUDENT(Sid, Sname, Major, GPA)STUDENT(Sid, Sname, Major, GPA)

, Dept, Designation, Salary), Dept, Designation, Salary)
COURSE (Cid, Cname, Fid)COURSE (Cid, Cname, Fid)

Sid, Grade)Sid, Grade)
Retrieve the name of facilities who Retrieve the name of facilities who 

List the name of all faculty members who teaches the course “BCS List the name of all faculty members who teaches the course “BCS 
403”.403”.
List all the departments having an average salary of above 45678.00List all the departments having an average salary of above 45678.00
List the names of students List the names of students 



BCS403 
                                                                      Module – 3  
Q.5 a. Define Functional dependency. Explain 1NF and 2NF with examples. 

 
10 L2 CO4 

b. Explain occurrences of types of anomalies while performing SQL 
operations. 
  

10 L2 CO3 

                                                                           OR 
Q.6 a. What is multivalued dependency? Explain fourth normal form at 

examples. 
 

10 L2 CO4 

b. Describe the six clauses in the syntax of a SQL relational query. Show 
what type of constructs can be specified in each of the six clauses.
 

10 L2 CO3 

                                                                      Module – 4  
Q.7 a. Consider following relation, construct SQL queries. 

EMPLOYEE (Fname, Lname, SSN, Address, Phone, Dno) 
DEPARTMENT (Dname, Dnumber, Mgr, SSn) 
PROJECT (Pname, Pnumber, Plocations) 
DEPENDENT (Name, Age, Relationship, Essn) 
WORKS ON (Pnum, EmpSSN, Hours) 

i) Make a list of all project number for projects that involve an 
employee whose last name is “Shetty: as a worker or as a manager 
of the department that controls the project 

ii) Retrieve name and address of all employees who work for the 
“Research” Department 

iii) Retrieve the name of each employees who works on all the project 
controlled by department number 555 

iv) Find total number of employees, maximum salary, minimum salary, 
and average salary among employees who works for the “HR” 
department. 
 

10 L3 CO3 

b. Define Transaction processing. Explain ACID properties of transactions. 
 

10 L2 CO3 

                                                                           OR 
Q.8 a. Consider following relations, construct SQL queries  

SALESMAN (Salesman_id, Name, City, Commission) 
CUSTOMER (Customer_id, Cust_Name, City, Grade, Salesman_id) 
ORDERS (Ord_No, Purchase_Amt, Ord_Date, Customer_id, 
Salesman_id ) 

i) Count the customer with grades above “GOA”s average  
ii) Find the name and numbers of all salesman who have more than one 

customer 
iii) List all salesman and indicate those who have and don’t have 

customer in their cities (USING-UNION) 
iv) Demonstrate delete operation by removing salesman with ID 1008. 

 

10 L3 CO3 

b. Define Serializability, Elaborate characterizing schedules based on 
seralizability.  
 

10 L2 CO4 

                                                                      Module – 5  
Q.9 a. Elaborate 2PL techniques for concurrency control. 

 
10 L2 CO4

b. Explain optimistic concurrency control techniques. 
 

10 L2 CO4 

                                                                           OR 
Q.10 a. Explain Column-Family store database with a neat diagram. 

 
10 L2 CO4,5 

b. Explain in detail CAP Theorem. 
 

10 L2 CO4,5 

                                                                      * * 2 of 2 * * *

with examples.with examples.

occurrences of types of anomalies while performing SQL occurrences of types of anomalies while performing SQL 

What is multivalued dependency? Explain fourth normal form at What is multivalued dependency? Explain fourth normal form at 

Describe the six clauses in the syntax of a SQL relational query. Show Describe the six clauses in the syntax of a SQL relational query. Show 
what type of constructs can be specified in each of the six clauses.what type of constructs can be specified in each of the six clauses.

Module Module –– 4 
following relation, construct SQL queries.following relation, construct SQL queries.

Lname, SSN, Address, Phone, Dno)Lname, SSN, Address, Phone, Dno)
Dnumber, Mgr, SSn)Dnumber, Mgr, SSn)

PROJECT (Pname, Pnumber, Plocations)PROJECT (Pname, Pnumber, Plocations)
(Name, Age, Relationship,(Name, Age, Relationship,

(Pnum, EmpSSN, Hours)(Pnum, EmpSSN, Hours)
Make a list ofMake a list of all project number for projects that involve an all project number for projects that involve an 
employee whose last name is “Shetty: asemployee whose last name is “Shetty: as
of the department that controls the projectof the department that controls the project
Retrieve name and address of all employeeRetrieve name and address of all employee
ReResearchsearch”” Department

Retrieve the Retrieve the 
controlled by department number 555controlled by department number 555
Find total number of employees, maximum salary, minimum salary, 

Consider following relations, construct SQL queries Consider following relations, construct SQL queries 
id, Name, City, Commisid, Name, City, Commis
id, Custid, Cust__Name, City, Grade, SalesmanName, City, Grade, Salesman__
PurchasePurchase Amt, Ord

Count the customer with grades above “GOA”s average Count the customer with grades above “GOA”s average 

on all the project on all the project 

Find total number of employees, maximum salary, minimum salary, Find total number of employees, maximum salary, minimum salary, 
and average salary among employees who works for the “HR” and average salary among employees who works for the “HR” 

processing. Explain ACID properties of transactions.processing. Explain ACID properties of transactions.

OR

Find the name and numbers of all salesman who have more than one Find the name and numbers of all salesman who have more than one 

st all salesman and indicate those who have and don’t have st all salesman and indicate those who have and don’t have 
customer in thecustomer in their cities (USINGi
Demonstrate delete operation by removing salesman with ID 1008.Demonstrate delete operation by removing salesman with ID 1008.

Define Serializability, Elaborate characterizing schedules based on Define Serializability, Elaborate characterizing schedules based on 

Consider following relations, construct SQL queries Consider following relations, construct SQL queries 
SALESMAN (Salesman(Salesman
CUSTOMER (CustomerCUSTOMER (Customer
ORDERS (OrdORDERS (Ord
Salesman_id Salesman_id 

i)i) Count the customer with grades above “GOA”s average Count the customer with grades above “GOA”s average 
ii)ii)

Describe the six clauses in the syntax of a SQL relational query. Show Describe the six clauses in the syntax of a SQL relational query. Show 

Lname, SSN, Address, Phone, Dno)

all project number for projects that involve an all project number for projects that involve an 
employee whose last name is “Shetty: asemployee whose last name is “Shetty: as aa worker or as a manager 
of the department that controls the projectof the department that controls the project
Retrieve name and address of all employeeRetrieve name and address of all employee

name of each employeename of each employee
controlled by department number 555controlled by department number 555
Find total number of employees, maximum salary, minimum salary, Find total number of employees, maximum salary, minimum salary, 
and average salary among employees who works for the “HR” and average salary among employees who works for the “HR” 

processing. Explain ACID properties of transactions.processing. Explain ACID properties of transactions.

                                                                                                                                                      

Find the name and numbers of all salesman who have more than one Find the name and numbers of all salesman who have more than one 

ion)ion)
Name, City, Grade, SalesmanName, City, Grade, Salesman

Amt, Ord_Date, CustomerDate, Customer

Count the customer with grades above “GOA”s average Count the customer with grades above “GOA”s average 

Find total number of employees, maximum salary, minimum salary, Find total number of employees, maximum salary, minimum salary, 
and average salary among employees who works for the “HR” and average salary among employees who works for the “HR” 

processing. Explain ACID properties of transactions.processing. Explain ACID properties of transactions.

Find the name and numbers of all salesman who have more than one Find the name and numbers of all salesman who have more than one 

st all salesman and indicate those who have and don’t have st all salesman and indicate those who have and don’t have 
r cities (USINGr cities (USING-UNION)UNION)

Demonstrate delete operation by removing salesman with ID 1008.Demonstrate delete operation by removing salesman with ID 1008.

Define Serializability, Elaborate characterizing schedules based on Define Serializability, Elaborate characterizing schedules based on 

                                                                      
Elaborate 2PL techniques for concurrency control.Elaborate 2PL techniques for concurrency control.

Explain optimistic concurrency control techniques.Explain optimistic concurrency control techniques.

                                                                                                                                                      
Explain ColumnExplain Column

Explain in detail CAP Theorem.Explain in detail CAP Theorem.

                                                                                                                                            























































































































































 

              
            

Seventh Semester B.E./B.Tech. Degree Examination, June/July 2026 
Internet of Things

 
Time: 3 hrs.                                                                                                Max. Marks: 100 
 

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 
                    2. M : Marks , L: Bloom’s level , C: Course outcomes.    
                      

                  Module – 1 M L C 
Q.1 a. What are the characteristics of IoT and application of IoT? 

 
10 L1 CO1 

b. Summarize the IoT Protocols. 
 

10 L2 CO1 

                                                                           OR 
Q.2 a. Describe the functional blocks of an IoT system and communication model. 

 
10 L2 CO1 

b. Discuss a Level – 6 IoT systems for weather monitoring with diagram. 
 

10 L2 CO1 

                                                                      Module – 2  
Q.3 a. Outline the End – to – End Architecture for M2M systems with diagram. 

 
10 L2 CO2 

b. What is NFV (Network Function Virtualization)? How NFV can be used to 
Virtualized the Home Gateway. 
 

10 L2 CO2 

                                                                           OR 
Q.4 a. What is the need for IoT System Management? 

 
10 L1 CO2 

b. Explain the Generic approach for IoT device management with 
NETCONF-YANG. 
 

10 L2 CO2 

                                                                      Module – 3  
Q.5 a. What are the steps involved in IoT system design methodology? 

 
10 L1 CO3 

b. Explain the Information model for the weather monitoring IoT system. 10 L2 CO3 

                                                                           OR 
Q.6 a. Explain the characteristics of Lists, Typles, Dictionaries and sets with 

suitable examples. 
 

10 L2 CO3 

b. Differentiate between Operator overloading and Function overriding with 
examples. 
 

10 L2 CO3 

                                                                      Module – 4  
Q.7 a. Explain the basic building blocks of an IoT device. 

 
10 L2 CO4 

b. List and explain the Rasberry Pi frequently used commands.
  

10 L2 CO4 

                                                                           OR 
1 of 2  

USN 
          BCS701  

Degree Examination, Degree Examination, 
Internet of ThingsInternet of Things

                                                                                                                                                          

Answer any FIVE full questions, choosing Answer any FIVE full questions, choosing ONE
level , C: Course outcomes.   level , C: Course outcomes.   

Module Module –– 1
What are the characteristics of IoT and application of IoT?What are the characteristics of IoT and application of IoT?

Summarize the IoT Protocols.

                                                                                                                                                      
Describe the functional blocks of an IoT system and communication model.Describe the functional blocks of an IoT system and communication model.

Discuss a Level Discuss a Level – 6 IoT systems for weather monitoring with diagram.6 IoT systems for weather monitoring with diagram.

                                                                                                                                            
Outline the End Outline the End End Architecture for M2M systems with diagram.End Architecture for M2M systems with diagram.

What is NFV (Network Function Virtualization)? How NFV can be used to What is NFV (Network Function Virtualization)? How NFV can be used to 

What is the need for IoT System Management?What is the need for IoT System Management?

Explain the Generic approach for IoTExplain the Generic approach for IoT

                                                                                                                                            Module Module 
What are the steps involved in IoT system design methodology?What are the steps involved in IoT system design methodology?

Explain the Information model for the weather monitoring IoT system.Explain the Information model for the weather monitoring IoT system.

                                                                                                                                                      
Explain the characteristics of Lists, Typles, Dictionaries and sets with Explain the characteristics of Lists, Typles, Dictionaries and sets with 

examples.examples.

full question from each module.full question from each module.

Describe the functional blocks of an IoT system and communication model.Describe the functional blocks of an IoT system and communication model.

6 IoT systems for weather monitoring with diagram.6 IoT systems for weather monitoring with diagram.

Module Module – 2 
End Architecture for M2M systems with diagram.End Architecture for M2M systems with diagram.

What is NFV (Network Function Virtualization)? How NFV can be used to What is NFV (Network Function Virtualization)? How NFV can be used to 
Virtualized the Home Gateway.Virtualized the Home Gateway.

                                                                                                                                                      
What is the need for IoT System Management?What is the need for IoT System Management?

Explain the Generic approach for IoTExplain the Generic approach for IoT
NETCONFNETCONF-YANG.YANG.

                                                                                                                                            
What are the steps involved in IoT system design methodology?What are the steps involved in IoT system design methodology?

Explain the Information model for the weather monitoring IoT system.Explain the Information model for the weather monitoring IoT system.

What is NFV (Network Function Virtualization)? How NFV can be used to What is NFV (Network Function Virtualization)? How NFV can be used to 

device management with device management with 

What are the steps involved in IoT system design methodology?What are the steps involved in IoT system design methodology?

Explain the Information model for the weather monitoring IoT system.Explain the Information model for the weather monitoring IoT system.

OROR
Explain the characteristics of Lists, Typles, Dictionaries and sets with Explain the characteristics of Lists, Typles, Dictionaries and sets with 

Differentiate between Operator overloading and Function overriding with Differentiate between Operator overloading and Function overriding with 

                                                                                                                                            
Explain the basic building blocks of an IoTExplain the basic building blocks of an IoT

List and explain the Rasberry Pi frequently used commands.List and explain the Rasberry Pi frequently used commands.

                                                                                                                                                      



BCS701

Q.8 a. Discuss the benefits of using cloud based system for Data collection and 
Analysis in a smart irrigation setup. 
 

10 L2 CO4 

b. Describe the deployment design of the Home Automation IoT system. 10 L2 CO4 

                                                                      Module – 5  
Q.9 a. Explain the MapReduce job execution workflow for Hadoop MapReduce 

frame work with diagram. 
 

10 L2 CO5 

b. Explain a Hadoop MapReduce workflow for batch analysis of IoT data 
with diagram. 
  

10 L2 CO5 

                                                                           OR 
Q.10 a. Explain Hadoop YARN job execution with a diagram. 

 
10 L2 CO5 

b. Write a short note on Apache Oozie , Apache Spark and Apache Storm.
 

10 L1 CO5 

                                                                       
 
 
 
 
 
 
 
 
 

* * * * * 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

2 of 2 

cloud based system for Data collection and cloud based system for Data collection and 

Describe the deployment design of the Home Automation IoT system.Describe the deployment design of the Home Automation IoT system.

–– 5 5 
Explain the MapReduce job execution workflow for Hadoop MapReduce Explain the MapReduce job execution workflow for Hadoop MapReduce 

Explain a Hadoop MapReduce workflow for batch analysis of Explain a Hadoop MapReduce workflow for batch analysis of 

                                                                                                                                                      
Explain Hadoop YARN job execution with a diagram.Explain Hadoop YARN job execution with a diagram.

Write a short note on Apache Oozie , Apache Spark and Apache Storm.Write a short note on Apache Oozie , Apache Spark and Apache Storm.

                                                                                                                                            

* * * * ** * * * *

Explain the MapReduce job execution workflow for Hadoop MapReduce Explain the MapReduce job execution workflow for Hadoop MapReduce 

Explain a Hadoop MapReduce workflow for batch analysis of Explain a Hadoop MapReduce workflow for batch analysis of 

Explain Hadoop YARN job execution with a diagram.Explain Hadoop YARN job execution with a diagram.

Write a short note on Apache Oozie , Apache Spark and Apache Storm.Write a short note on Apache Oozie , Apache Spark and Apache Storm.



















 

              
            

Fourth Semester B.E./B.Tech. Degree Examination, June / July 2026 
Artificial Intelligence

 

Time: 3 hrs.                                                                                                Max. Marks: 100 
 

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 
                       2. M : Marks , L: Bloom’s level , C: Course outcomes.    
 

                  Module – 1 M L C 
Q.1 a. Define Artificial Intelligence and explain the four approaches of AI with 

examples.  
 

10 L2 CO1 

b. Compare and evaluate Goal – based and Utility- based agents.  
 

10 L3 CO1 

                                                                           OR 
Q.2 a. Define a Rational Agent and explain factors affecting rationality with 

example.  
 

10 L2 CO1 

b. Construct PEAS for an automated taxi driver system and explain each 
component.  
 

10 L3 CO1 

                                                                      Module – 2  
Q.3 a. Define Problem – Solving Agents.  Explain the “ formulate – seach – 

execute” cycle with a neat diagram.  
 

10 L2 CO2

b. Analyze the advantages and disadvantages of Iterative Deepening Search  
(IDS) over BFS and DFS.  
 

10 L4 CO2 

                                                                           OR 
Q.4 a. Formulate the Vacuum Cleaner Problem as a search problem by defining 

states, actions, transition model, goal test, and path cost.  
 

10 L3 CO2 

b. Compare Breadth-First Search (BFS) and Depth – First Search (DFS) in 
terms of completeness, optimality, time complexity, and space complexity.  
 

10 L4 CO2 

                                                                      Module – 3  
Q.5 a. Explain Greedy Best – First Search algorithm.  Discuss the advantages and 

limitations.  
10 L2 CO3 

b. Apply the Greedy best first search to find the solution path from S to G.  
Write all steps as well as open and closed lists for full marks.  
S ( h = 7) , A ( h = 9 ), B ( h = 4 ),  C ( h =5), D ( h = 5 ), E ( h = 3 ),          
G ( h = 0 ).  

 
Fig. Q. 5 (b ) 

10 L3 CO3 

1 of 2 

USN 
          BAD402 

Degree Examination, Degree Examination, 
Artificial IntelligenceArtificial Intelligence

                                                                                                                                                                      

Answer any FIVE full questions, choosing Answer any FIVE full questions, choosing ONEONE
level , C: Course outlevel , C: Course out

Module Module –– 1
Define Artificial Intelligence and explain the four approaches of AI with Define Artificial Intelligence and explain the four approaches of AI with 

Compare and evaluate GoaCompare and evaluate Goal – based and Utilitybased and Utility

                                                                                                                                                      
Define a Rational Agent and explain factors affecting rationality with Define a Rational Agent and explain factors affecting rationality with 

Construct PEAS for an automated taxi driver system and explain each Construct PEAS for an automated taxi driver system and explain each 
component. component. 

                                                                                                                                            
PProblem roblem 

execute” cycle with a neat diagram. 

Apply the Greedy best first search to find the solution path from S to G.  Apply the Greedy best first search to find the solution path from S to G.  
Write all steps as well as open and closed lists for full marks. Write all steps as well as open and closed lists for full marks. 

, A ( h = 9 ), B ( h = , A ( h = 9 ), B ( h = 

gents.  Explain the “ formulate gents.  Explain the “ formulate 

Analyze the advantages and disadvantages of Iterative Deepening Search  Analyze the advantages and disadvantages of Iterative Deepening Search  

acuum Cleaner Problem as a search problem by defining acuum Cleaner Problem as a search problem by defining 
states, actions, transition model, goal test, and path cost. states, actions, transition model, goal test, and path cost. 

First Search (BFS) and Depth First Search (BFS) and Depth 
terms of completeness, optimality, time complexity, and space complexity. terms of completeness, optimality, time complexity, and space complexity. 

                                                                                                                                            Module 
Explain Greedy Best –– First Search algorithm.  Discuss the advantages and First Search algorithm.  Discuss the advantages and 

full question from each module.full question from each module.

Define Artificial Intelligence and explain the four approaches of AI with Define Artificial Intelligence and explain the four approaches of AI with 

based agents. based agents. 

Define a Rational Agent and explain factors affecting rationality with Define a Rational Agent and explain factors affecting rationality with 

Construct PEAS for an automated taxi driver system and explain each Construct PEAS for an automated taxi driver system and explain each 

Module Module 
gents.  Explain the “ formulate gents.  Explain the “ formulate 

execute” cycle with a neat diagram. execute” cycle with a neat diagram. 

Analyze the advantages and disadvantages of Iterative Deepening Search  Analyze the advantages and disadvantages of Iterative Deepening Search  
(IDS) over BFS and DFS. 

                                                                                                                                                      
VVacuum Cleaner Problem as a search problem by defining acuum Cleaner Problem as a search problem by defining 

states, actions, transition model, goal test, and path cost. states, actions, transition model, goal test, and path cost. 

Compare BreadthCompare Breadth
terms of completeness, optimality, time complexity, and space complexity. terms of completeness, optimality, time complexity, and space complexity. 

                                                                                                                                            
Explain Greedy Best Explain Greedy Best 
limitations. limitations. 
Apply the Greedy best first search to find the solution path from S to G.  Apply the Greedy best first search to find the solution path from S to G.  
Write all steps as well as open and closed lists for full marks. Write all steps as well as open and closed lists for full marks. 

, A ( h = 9 ), B ( h = 

Analyze the advantages and disadvantages of Iterative Deepening Search  Analyze the advantages and disadvantages of Iterative Deepening Search  

acuum Cleaner Problem as a search problem by defining acuum Cleaner Problem as a search problem by defining 
states, actions, transition model, goal test, and path cost. 

–– First Search (DFS) in First Search (DFS) in 
terms of completeness, optimality, time complexity, and space complexity. terms of completeness, optimality, time complexity, and space complexity. 

3 
First Search algorithm.  Discuss the advantages and First Search algorithm.  Discuss the advantages and 

44 ), ), 



 BAD402 
 

                                                                           OR 
Q.6 a. Explain Wumpus World problem with PEAS description and environment 

properties.  
 

10 L2 CO3 

b. Apply the A* search to find the solution path from a to z, Heuristics are 
with nodes, and cost is with edges.  Write all steps as well as open and 
closed lists for full marks.  

 
Fig. Q. 6 (b) 

10 L3 CO3 

                                                                      Module – 4 
Q.7 a. Differentiate between propositional logic and First – Order Logic in terms 

of ontological and epistemological commitments.  
 

10 L2 CO4 

b. Identify and represent the objects, relations, and functions in the following 
statements using First – Order Logic: 
 
i)  “One plus two equals three”         
ii) “Squares neighboring the Wumpus are smelly” 
iii) “Evil King John ruled England in 1200” 
 

10 L3 CO4 

                                                                           OR 
Q.8 a. Describe the structure of models in First – Order Logic and explain the role 

of interpretation.  
 

10 L2 CO5 

b. Construct First – Order Logic expressions using quantifiers for the 
following statements: 
i) All kings are persons                  ii) King John has a crown 
iii) Everyone loves someone        iv) Someone is loved by everyone. 
 

10 L3 CO5 

                                                                      Module – 5  
Q.9 a. Explain Backward Chaining algorithm with an example.  10 L2 CO5 

b. Explain and derive Baye’s Theorem and analyze its role in diagnostic 
reasoning with suitable examples.  

10 L3 CO5 

                                                                           OR 
Q.10 a. Explain the concept of acting under uncertainty in intelligent agents and 

discuss why logical reasoning alone is insufficient in uncertain 
environments.  

10 L2 CO5 

b. Write the representation of Bayes Theorem.  In a class, 70% children were 
fall sick due to Viral fever and 30% due to Bacterial fever.  The probability 
of observing temperature for Viral is 0.78 and for Bacterial is 0.31.  If a 
child develops high temperature, find the child’s probability of having viral 
infection.  

10 L3 CO5 

                                                                       2 of 2   

Explain Wumpus World problem with PEAS description and environment Explain Wumpus World problem with PEAS description and environment 

search to find the solution path from a to z, Heuristics are search to find the solution path from a to z, Heuristics are 
with nodes, and cost is with edges.  Write all steps as well as open and with nodes, and cost is with edges.  Write all steps as well as open and 

                                                                                                                                            
Differentiate between propositional logic and First Differentiate between propositional logic and First 
of ontological and epistemological commitments. of ontological and epistemological commitments. 

Identify and represent the Identify and represent the 
statements using First statements using First 

objects, relations, and functions in the following objects, relations, and functions in the following 

ii) “Squares neighboring the Wumpus are smelly”ii) “Squares neighboring the Wumpus are smelly”
iii) “Evil King John ruled England in 1200”iii) “Evil King John ruled England in 1200”

OR
Describe the structure of models in First Describe the structure of models in First –– Order Logic and explain the role Order Logic and explain the role 

Order Logic expressions using Order Logic expressions using 

                                    
iii) Everyone loves someoneiii) Everyone loves someone        

                                                                                                                                            
Explain Backward Chaining algorithm with an example. Explain Backward Chaining algorithm with an example. 
Explain and derive Baye’s Theorem and analyze its role in diagnostic Explain and derive Baye’s Theorem and analyze its role in diagnostic 
reasoning with suitable examples. reasoning with suitable examples. 

4
Differentiate between propositional logic and First Differentiate between propositional logic and First 
of ontological and epistemological commitments. of ontological and epistemological commitments. 

objects, relations, and functions in the following objects, relations, and functions in the following 
Order Logic:Order Logic:

i)  “One plus two equals three”i)  “One plus two equals three”                
ii) “Squares neighboring the Wumpus are smelly”ii) “Squares neighboring the Wumpus are smelly”
iii) “Evil King John ruled England in 1200”iii) “Evil King John ruled England in 1200”

                                                                                                                                                      
Describe the structure of models in First Describe the structure of models in First 
of interpretation. of interpretation. 

Construct First Construct First 
following statements:following statements:
i) All kings are personsi) All kings are persons
iii) Everyone loves someoneiii) Everyone loves someone

Order Logic and explain the role Order Logic and explain the role 

Order Logic expressions using Order Logic expressions using 

ii) King John has a crownii) King John has a crown
iv) Someone is loved by everyone.iv) Someone is loved by everyone.

Module Module – 5 
Explain Backward Chaining algorithm with an example. Explain Backward Chaining algorithm with an example. 
Explain and derive Baye’s Theorem and analyze its role in diagnostic Explain and derive Baye’s Theorem and analyze its role in diagnostic 
reasoning with suitable examples. reasoning with suitable examples. 

                                                                                                                                                      
Explain the concept of acting under uncertainty in intelligent agents and Explain the concept of acting under uncertainty in intelligent agents and 
discuss why logical reasoning alone is insufficient in uncertain discuss why logical reasoning alone is insufficient in uncertain 

Write the representation of Bayes Theorem.  In a class, 70% children were Write the representation of Bayes Theorem.  In a class, 70% children were 
fall sick due to Viral fever and 30% due to Bacterial fever.  The probability fall sick due to Viral fever and 30% due to Bacterial fever.  The probability 
of observing temperature for Viral is 0.78 and for Bacterial is 0.31.  If a of observing temperature for Viral is 0.78 and for Bacterial is 0.31.  If a 
child develops high temperatchild develops high temperat
infection. infection. 

                                                                                                                                            























 

 
              
         

 

Seventh Semester B.E./B.Tech. Degree Examination, June/July 2026 
Deep Learning 

Time: 3 hrs.                                                                                                Max. Marks: 100 
 

          Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 
                            2. M: Marks, L: Bloom’s level, C: Course outcomes.    
                               

                                  Module – 1 M L C 
Q.1 a. Define Neural Network. Explain models of neural with relevant equations 

and diagrams. 
 

10 L2 CO1 

b. Define Feedback and derive the transfer function of the neural network 
for a single hoop feedback system.
 

10 L2 CO1 

OR 
Q.2 a. Define Perceptron. Explain Perceptron convergence theorem with 

relevant equations and diagrams.  
10 L2 CO1 

b. Explain the relation between the Perceptron and Bayes classifier for a 
Gaussian environment with relevant equations. 

10 L2 CO1 

Module – 2 
Q.3 a. Derive Back-propagation algorithm with relevant equations and diagrams. 

 
10 L2 CO2 

b. Define Batch learning and outline learning. Derive relevant equations for 
back-propagation algorithm when: 
i) Logistic activation function. 
ii) Tan hyperbolic activation function is applied. 
 

10 L2 CO2 

OR 
Q.4 a. Construct a Multi-Layer Perceptron (MLP) for XOR problem with 

following conditions as follows: 
 

i) And function 
W11 +1 
W12 +1 
b1 -3/2 
  

ii) OR function 
W21 +1 
W22 +1 
b2 -1/2 

  

iii) XOR function 
W31 -2 
W32 +1 
b3 -1/2 

 

10 L3 CO2 
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er any FIVE full questions, choosing er any FIVE full questions, choosing ONE
, C: Course outcomes.   , C: Course outcomes.   

          Module Module 
etwork. Explain models of neural with relevant equations etwork. Explain models of neural with relevant equations 

eedback and derive the transfer function of the neural network eedback and derive the transfer function of the neural network 
for a single hoop feedback system.for a single hoop feedback system.

erceptronron. Explain . Explain 
relevant equations and diagrams. relevant equations and diagrams. 

Explain the relation between theExplain the relation between the
GaussianGaussian environment with relevant equations.environment with relevant equations.

Layer PerceptLayer Perceptroron (MLP) fo
following conditions as follows:following conditions as follows:

3/23/2

ii) OR functionii) OR function
+1+1

classifie

hm with relevant equations and diagrams.hm with relevant equations and diagrams.

atch learning and outline learning. Derive relevant equations for atch learning and outline learning. Derive relevant equations for 

ii) Tan hyperbolic activation function is applied.ii) Tan hyperbolic activation function is applied.

OR
Construct aConstruct a MultiMulti
following conditions as follows:following conditions as follows:

i) And functioni) And function
WW

full question from each module.full question from each module.

etwork. Explain models of neural with relevant equations etwork. Explain models of neural with relevant equations 

eedback and derive the transfer function of the neural network eedback and derive the transfer function of the neural network 

convergence convergence 

erceptrerceptr
environment with relevant equations.environment with relevant equations.

Module 
algoritalgorithm with relevant equations and diagrams.hm with relevant equations and diagrams.

atch learning and outline learning. Derive relevant equations for atch learning and outline learning. Derive relevant equations for 
propagation algorithm when:propagation algorithm when:

i) Logistic activation function.i) Logistic activation function.
ii) Tan hyperbolic activation function is applied.ii) Tan hyperbolic activation function is applied.

n (MLP) fon (MLP) for r XXOOR problem with R problem with 

OR function

+1+1
-1/21/2

hm with relevant equations and diagrams.hm with relevant equations and diagrams.

atch learning and outline learning. Derive relevant equations for atch learning and outline learning. Derive relevant equations for 
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b. Write a program to demonstrate classification of MNIST digits image 

dataset using Multi Layer Perception (MLP) Neural Network for Ten 

classes. Consider the input image of size 28 28. Consider two hidden 

layer with first hidden layer incorporating 128 neurons and second hidden 

layer incorporating 64 neurons. Consider ReLU activation function as an 

activation function in the hidden layers. Write the model summary and 

also show the parameter calculations for each of the hidden layers. 

 

10 L3 CO2 

                                                                  Module – 3 
Q.5 a. Define Regularization. Explain L2 parameter regularization with relevant 

equations and diagrams. 
 
 

10 L2 CO3 

b. Implement a program to enable pre-trained model (VGG 16) to classify 
an image data set. Consider MNIST digits image dataset with input image 

of size 28 28. Write Model Summary. 
 

10 L3 CO3

OR 
Q.6 a. Explain challenges involved in neural Network optimization such as       

ill-conditioning, local Minima with relevant equation and diagrams. 
  

10 L2 CO3 

b. Explain Dataset Augmentation and Semi-Supervised learning.  
 

10 L2 CO3 

                                                                     Module – 4 
Q.7 a. Implement a program for the classification of fruits dataset using deep 

convolution Neural Network (CNN) which consists of three convolutional 

layers and three pooling layers. The input image is an RGB image 10 of 

size 160 160. The different kinds of fruits considered are Banana, Apple, 

Mango, Orange and Pomegranate. The number of kernels in the first, 

second and third convocational layers are 32, 64, 128. The kernel size in 

each of the convolutional layer is 3 3. The pooling technique used is 

max-pooling 2D. Write the model summary. Show the parameter 

calculations for each of the convolutional layers.  

 

10 L3 CO4 
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Write a program to demonstrate classification of MNIST digits image Write a program to demonstrate classification of MNIST digits image 

dataset using Multi Layer Perception (MLP) Neural Networkdataset using Multi Layer Perception (MLP) Neural Network

the input image of size 28the input image of size 28 28. Consider two hidden 28. Consider two hidden 

incorporatingincorporating 128 128 neurons

Consider ReLU activation function as an Consider ReLU activation function as an 

activation function in the hidden layers. Write the model summary and activation function in the hidden layers. Write the model summary and 

also show the parameter calculations for each of the hidden layeralso show the parameter calculations for each of the hidden layer

                                                            Module 
egularization. Explain Legularization. Explain L

equations and diagrams.equations and diagrams.

Implement a program to enable preImplement a program to enable pre
an image data set. Consider MNIST digits image dataset with input image an image data set. Consider MNIST digits image dataset with input image 

of size 28 28. Write 28. Write 

Implement a program for the classImplement a program for the classification of fruits dataset using deep ification of fruits dataset using deep 

Neural Network (CNN) which consists of three Neural Network (CNN) which consists of three 

layers and three pooling layers. The input image is an RGB image 10 of layers and three pooling layers. The input image is an RGB image 10 of 

160. The different kinds of fruits considered are 160. The different kinds of fruits considered are 

ango, Orange and Pomegranate. The number of kernels in the first, ango, Orange and Pomegranate. The number of kernels in the first, 

second and third convocational layers are 32, 64, 128. The kernelsecond and third convocational layers are 32, 64, 128. The kernel

each of the convolution

model (VGG 16) to classify 
an image data set. Consider MNIST digits image dataset with input image an image data set. Consider MNIST digits image dataset with input image 

Explain challenges involved in neural Network optimization such as Explain challenges involved in neural Network optimization such as 
with relevant equation and diagrams.with relevant equation and diagrams.

ataset Augmentation and Semiataset Augmentation and Semi-Supervised learning.Supervised learning.

Module Module 
Implement a program for the classImplement a program for the class

convolutionconvolution

layers and three pooling layers. The input image is an RGB image 10 of layers and three pooling layers. The input image is an RGB image 10 of 

size 160size 160

28. Consider two hidden 28. Consider two hidden 

and second hidden and second hidden 

Consider ReLU activation function as an Consider ReLU activation function as an 

activation function in the hidden layers. Write the model summary and activation function in the hidden layers. Write the model summary and 

also show the parameter calculations for each of the hidden layeralso show the parameter calculations for each of the hidden layer

parameter reparameter reguularizalariza

trainedtrained
an image data set. Consider MNIST digits image dataset with input image an image data set. Consider MNIST digits image dataset with input image 

ummary.ummary.

Explain challenges involved in neural Network optimization such as Explain challenges involved in neural Network optimization such as 
conditioning, local MinimaMinima

ataset Augmentation and Semiataset Augmentation and Semi

                                                                                                                                          
ification of fruits dataset using deep ification of fruits dataset using deep 

Neural Network (CNN) which consists of three Neural Network (CNN) which consists of three 

layers and three pooling layers. The input image is an RGB image 10 of layers and three pooling layers. The input image is an RGB image 10 of 

160. The different kinds of fruits considered are 160. The different kinds of fruits considered are 

ango, Orange and Pomegranate. The number of kernels in the first, ango, Orange and Pomegranate. The number of kernels in the first, 

second and third convocational layers are 32, 64, 128. The kernelsecond and third convocational layers are 32, 64, 128. The kernel

layer is 3layer is 3

Explain challenges involved in neural Network optimization such as Explain challenges involved in neural Network optimization such as 
with relevant equation and diagrams.with relevant equation and diagrams.

Supervised learning.Supervised learning.

2D. Write the model summary. Show 2D. Write the model summary. Show 

calculations for each of the calculations for each of the 
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b. Define Pooling. Consider the 4 4 input as follows:
 
 

5 7 8 9 
3 4 5 6 

1 2 3 4 

2 3 4 5 

  
Solve to find the output of the Pooling technique:  
i) Max-Pooling2D. 
ii) Sum-Pooling2D.
iii) Average Pooling2D.
iv) Global Max-Pooling. 
v) Global Average-Pooling. 
 

10 L3 CO4 

OR 
Q.8 a. Explain motivation behind deep CNN. Write the block diagram of CNN 

as infinitely strong pair for multi-class classification (1000 classes) of an 
image dataset. 
 
 

10 L2 CO4 

b. Explain Variants of basic convolution function with relevant equations 
and diagrams. Explain different forms of data OR data types in 
convolutional Networks.
 

10 
 

L2 CO4 

                                                                    Module – 5 
Q.9 a. Explain Recurrent Neural Network (RNN) and Bidirectional RNN with 

relevant equations and diagrams. 
 
 

10 L2 CO5 

b. Build and demonstrate an Autoencoder Network using Neural layers for 
data compression on image dataset. Consider MNIST digits image dataset 

with 10 classes and input image of size 28  28. Consider 3 hidden layers 
with each layer incorporating 32, 64, 128 neurons and ReLu is used as 
activation function.  

10 L2 CO5 

OR 
Q.10 a. Explain Long-Short Term Memory (LSTM) Neural Network with 

relevant equations and diagrams.  
 

10 L2 CO5 

b. Explain Deep-Recurrent Networks and Recursive Neural Networks with 
relevant equations and diagrams. 
 

10 L2 CO5 

* * * * *
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6

44

4 55

Solve to find the output of the Pooling technique: Solve to find the output of the Pooling technique: 

Pooling.Pooling.
Pooling.Pooling.

Explain motivation behind deep CNN. Write the block diagram of CNN Explain motivation behind deep CNN. Write the block diagram of CNN 
as infinitely strong paias infinitely strong pai
image dataset.image dataset.

Explain Variants of basic convolution function with relevant equations 

Short Term Memory (LSTM) Neural Network with 

Explain Variants of basic convolution function with relevant equations Explain Variants of basic convolution function with relevant equations 
and diagrams. Explain different forms of data OR data types in and diagrams. Explain different forms of data OR data types in 

– 55
Explain Recurrent Neural Network (RNN) and Explain Recurrent Neural Network (RNN) and 

an Autoencoder Network using Neural layers for an Autoencoder Network using Neural layers for 
on image dataset. Consider on image dataset. Consider 

with 10 classes and input image of size 28with 10 classes and input image of size 28
with each layer incorporating 32, 64with each layer incorporating 32, 64
activation function. activation function. 

Explain motivation behind deep CNN. Write the block diagram of CNN Explain motivation behind deep CNN. Write the block diagram of CNN 
class classification class classification 

Explain Variants of basic convolution function with relevant equations Explain Variants of basic convolution function with relevant equations 
and diagrams. Explain different forms of data OR data types in and diagrams. Explain different forms of data OR data types in 

al Networks.

                                                                        
Explain Recurrent Neural Network (RNN) and Explain Recurrent Neural Network (RNN) and 
relevant equations and diagrams.relevant equations and diagrams.

Build and Build and demonstratedemonstrate
data compressiondata compression

with 10 classes and input image of size 28with 10 classes and input image of size 28
with each layer incorporating 32, 64with each layer incorporating 32, 64

Short Term Memory (LSTM) Neural Network with Short Term Memory (LSTM) Neural Network with 

Explain Variants of basic convolution function with relevant equations Explain Variants of basic convolution function with relevant equations 
and diagrams. Explain different forms of data OR data types in and diagrams. Explain different forms of data OR data types in 

BidirectionalBidirectional RNN with RNN with 

an Autoencoder Network using Neural layers for an Autoencoder Network using Neural layers for 
on image dataset. Consider on image dataset. Consider MNIST digits image dataset MNIST digits image dataset 

with 10 classes and input image of size 28with 10 classes and input image of size 28 28. Consider 28. Consider 
128 neurons and ReLu is used as 128 neurons and ReLu is used as 

relevant equations and diagrams. relevant equations and diagrams. 

Recurrent Networks and Recursive Neural Networks with Recurrent Networks and Recursive Neural Networks with 
relevant equations and diagrams.relevant equations and diagrams.











 

              
            

Fourth Semester B.E./B.Tech. Degree Examination, June / July 2026 
Artificial Intelligence

 

Time: 3 hrs.                                                                                                Max. Marks: 100 
 

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 
                       2. M : Marks , L: Bloom’s level , C: Course outcomes.    
 

                  Module – 1 M L C 
Q.1 a. Define Artificial Intelligence and explain the four approaches of AI with 

examples.  
 

10 L2 CO1 

b. Compare and evaluate Goal – based and Utility- based agents.  
 

10 L3 CO1 

                                                                           OR 
Q.2 a. Define a Rational Agent and explain factors affecting rationality with 

example.  
 

10 L2 CO1 

b. Construct PEAS for an automated taxi driver system and explain each 
component.  
 

10 L3 CO1 

                                                                      Module – 2  
Q.3 a. Define Problem – Solving Agents.  Explain the “ formulate – seach – 

execute” cycle with a neat diagram.  
 

10 L2 CO2

b. Analyze the advantages and disadvantages of Iterative Deepening Search  
(IDS) over BFS and DFS.  
 

10 L4 CO2 

                                                                           OR 
Q.4 a. Formulate the Vacuum Cleaner Problem as a search problem by defining 

states, actions, transition model, goal test, and path cost.  
 

10 L3 CO2 

b. Compare Breadth-First Search (BFS) and Depth – First Search (DFS) in 
terms of completeness, optimality, time complexity, and space complexity.  
 

10 L4 CO2 

                                                                      Module – 3  
Q.5 a. Explain Greedy Best – First Search algorithm.  Discuss the advantages and 

limitations.  
10 L2 CO3 

b. Apply the Greedy best first search to find the solution path from S to G.  
Write all steps as well as open and closed lists for full marks.  
S ( h = 7) , A ( h = 9 ), B ( h = 4 ),  C ( h =5), D ( h = 5 ), E ( h = 3 ),          
G ( h = 0 ).  

 
Fig. Q. 5 (b ) 

10 L3 CO3 
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Answer any FIVE full questions, choosing Answer any FIVE full questions, choosing ONEONE
level , C: Course outlevel , C: Course out

Module Module –– 1
Define Artificial Intelligence and explain the four approaches of AI with Define Artificial Intelligence and explain the four approaches of AI with 

Compare and evaluate GoaCompare and evaluate Goal – based and Utilitybased and Utility

                                                                                                                                                      
Define a Rational Agent and explain factors affecting rationality with Define a Rational Agent and explain factors affecting rationality with 

Construct PEAS for an automated taxi driver system and explain each Construct PEAS for an automated taxi driver system and explain each 
component. component. 

                                                                                                                                            
PProblem roblem 

execute” cycle with a neat diagram. 

Apply the Greedy best first search to find the solution path from S to G.  Apply the Greedy best first search to find the solution path from S to G.  
Write all steps as well as open and closed lists for full marks. Write all steps as well as open and closed lists for full marks. 

, A ( h = 9 ), B ( h = , A ( h = 9 ), B ( h = 

gents.  Explain the “ formulate gents.  Explain the “ formulate 

Analyze the advantages and disadvantages of Iterative Deepening Search  Analyze the advantages and disadvantages of Iterative Deepening Search  

acuum Cleaner Problem as a search problem by defining acuum Cleaner Problem as a search problem by defining 
states, actions, transition model, goal test, and path cost. states, actions, transition model, goal test, and path cost. 

First Search (BFS) and Depth First Search (BFS) and Depth 
terms of completeness, optimality, time complexity, and space complexity. terms of completeness, optimality, time complexity, and space complexity. 

                                                                                                                                            Module 
Explain Greedy Best –– First Search algorithm.  Discuss the advantages and First Search algorithm.  Discuss the advantages and 

full question from each module.full question from each module.

Define Artificial Intelligence and explain the four approaches of AI with Define Artificial Intelligence and explain the four approaches of AI with 

based agents. based agents. 

Define a Rational Agent and explain factors affecting rationality with Define a Rational Agent and explain factors affecting rationality with 

Construct PEAS for an automated taxi driver system and explain each Construct PEAS for an automated taxi driver system and explain each 

Module Module 
gents.  Explain the “ formulate gents.  Explain the “ formulate 

execute” cycle with a neat diagram. execute” cycle with a neat diagram. 

Analyze the advantages and disadvantages of Iterative Deepening Search  Analyze the advantages and disadvantages of Iterative Deepening Search  
(IDS) over BFS and DFS. 

                                                                                                                                                      
VVacuum Cleaner Problem as a search problem by defining acuum Cleaner Problem as a search problem by defining 

states, actions, transition model, goal test, and path cost. states, actions, transition model, goal test, and path cost. 

Compare BreadthCompare Breadth
terms of completeness, optimality, time complexity, and space complexity. terms of completeness, optimality, time complexity, and space complexity. 

                                                                                                                                            
Explain Greedy Best Explain Greedy Best 
limitations. limitations. 
Apply the Greedy best first search to find the solution path from S to G.  Apply the Greedy best first search to find the solution path from S to G.  
Write all steps as well as open and closed lists for full marks. Write all steps as well as open and closed lists for full marks. 

, A ( h = 9 ), B ( h = 

Analyze the advantages and disadvantages of Iterative Deepening Search  Analyze the advantages and disadvantages of Iterative Deepening Search  

acuum Cleaner Problem as a search problem by defining acuum Cleaner Problem as a search problem by defining 
states, actions, transition model, goal test, and path cost. 

–– First Search (DFS) in First Search (DFS) in 
terms of completeness, optimality, time complexity, and space complexity. terms of completeness, optimality, time complexity, and space complexity. 

3 
First Search algorithm.  Discuss the advantages and First Search algorithm.  Discuss the advantages and 

44 ), ), 



 BAD402 
 

                                                                           OR 
Q.6 a. Explain Wumpus World problem with PEAS description and environment 

properties.  
 

10 L2 CO3 

b. Apply the A* search to find the solution path from a to z, Heuristics are 
with nodes, and cost is with edges.  Write all steps as well as open and 
closed lists for full marks.  

 
Fig. Q. 6 (b) 

10 L3 CO3 

                                                                      Module – 4 
Q.7 a. Differentiate between propositional logic and First – Order Logic in terms 

of ontological and epistemological commitments.  
 

10 L2 CO4 

b. Identify and represent the objects, relations, and functions in the following 
statements using First – Order Logic: 
 
i)  “One plus two equals three”         
ii) “Squares neighboring the Wumpus are smelly” 
iii) “Evil King John ruled England in 1200” 
 

10 L3 CO4 

                                                                           OR 
Q.8 a. Describe the structure of models in First – Order Logic and explain the role 

of interpretation.  
 

10 L2 CO5 

b. Construct First – Order Logic expressions using quantifiers for the 
following statements: 
i) All kings are persons                  ii) King John has a crown 
iii) Everyone loves someone        iv) Someone is loved by everyone. 
 

10 L3 CO5 

                                                                      Module – 5  
Q.9 a. Explain Backward Chaining algorithm with an example.  10 L2 CO5 

b. Explain and derive Baye’s Theorem and analyze its role in diagnostic 
reasoning with suitable examples.  

10 L3 CO5 

                                                                           OR 
Q.10 a. Explain the concept of acting under uncertainty in intelligent agents and 

discuss why logical reasoning alone is insufficient in uncertain 
environments.  

10 L2 CO5 

b. Write the representation of Bayes Theorem.  In a class, 70% children were 
fall sick due to Viral fever and 30% due to Bacterial fever.  The probability 
of observing temperature for Viral is 0.78 and for Bacterial is 0.31.  If a 
child develops high temperature, find the child’s probability of having viral 
infection.  

10 L3 CO5 

                                                                       2 of 2   

Explain Wumpus World problem with PEAS description and environment Explain Wumpus World problem with PEAS description and environment 

search to find the solution path from a to z, Heuristics are search to find the solution path from a to z, Heuristics are 
with nodes, and cost is with edges.  Write all steps as well as open and with nodes, and cost is with edges.  Write all steps as well as open and 

                                                                                                                                            
Differentiate between propositional logic and First Differentiate between propositional logic and First 
of ontological and epistemological commitments. of ontological and epistemological commitments. 

Identify and represent the Identify and represent the 
statements using First statements using First 

objects, relations, and functions in the following objects, relations, and functions in the following 

ii) “Squares neighboring the Wumpus are smelly”ii) “Squares neighboring the Wumpus are smelly”
iii) “Evil King John ruled England in 1200”iii) “Evil King John ruled England in 1200”

OR
Describe the structure of models in First Describe the structure of models in First –– Order Logic and explain the role Order Logic and explain the role 

Order Logic expressions using Order Logic expressions using 

                                    
iii) Everyone loves someoneiii) Everyone loves someone        

                                                                                                                                            
Explain Backward Chaining algorithm with an example. Explain Backward Chaining algorithm with an example. 
Explain and derive Baye’s Theorem and analyze its role in diagnostic Explain and derive Baye’s Theorem and analyze its role in diagnostic 
reasoning with suitable examples. reasoning with suitable examples. 

4
Differentiate between propositional logic and First Differentiate between propositional logic and First 
of ontological and epistemological commitments. of ontological and epistemological commitments. 

objects, relations, and functions in the following objects, relations, and functions in the following 
Order Logic:Order Logic:

i)  “One plus two equals three”i)  “One plus two equals three”                
ii) “Squares neighboring the Wumpus are smelly”ii) “Squares neighboring the Wumpus are smelly”
iii) “Evil King John ruled England in 1200”iii) “Evil King John ruled England in 1200”

                                                                                                                                                      
Describe the structure of models in First Describe the structure of models in First 
of interpretation. of interpretation. 

Construct First Construct First 
following statements:following statements:
i) All kings are personsi) All kings are persons
iii) Everyone loves someoneiii) Everyone loves someone

Order Logic and explain the role Order Logic and explain the role 

Order Logic expressions using Order Logic expressions using 

ii) King John has a crownii) King John has a crown
iv) Someone is loved by everyone.iv) Someone is loved by everyone.

Module Module – 5 
Explain Backward Chaining algorithm with an example. Explain Backward Chaining algorithm with an example. 
Explain and derive Baye’s Theorem and analyze its role in diagnostic Explain and derive Baye’s Theorem and analyze its role in diagnostic 
reasoning with suitable examples. reasoning with suitable examples. 

                                                                                                                                                      
Explain the concept of acting under uncertainty in intelligent agents and Explain the concept of acting under uncertainty in intelligent agents and 
discuss why logical reasoning alone is insufficient in uncertain discuss why logical reasoning alone is insufficient in uncertain 

Write the representation of Bayes Theorem.  In a class, 70% children were Write the representation of Bayes Theorem.  In a class, 70% children were 
fall sick due to Viral fever and 30% due to Bacterial fever.  The probability fall sick due to Viral fever and 30% due to Bacterial fever.  The probability 
of observing temperature for Viral is 0.78 and for Bacterial is 0.31.  If a of observing temperature for Viral is 0.78 and for Bacterial is 0.31.  If a 
child develops high temperatchild develops high temperat
infection. infection. 

                                                                                                                                            



























              
            

 

Seventh Semester B.E./B.Tech. Degree Examination, June/July 2026 
BIG Data Analytics      

 

Time: 3 hrs.                                                                                                Max. Marks: 100 
 

          Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 
                               2. M : Marks , L: Bloom’s level , C: Course outcomes.    
                               
 

                  
                           Module – 1 

 

M L C 

Q.1 a. What is Big Data? With a diagram, explain the classification and 
characteristics of big data.  
 

10 L2 CO1 

b. What is Big Data Analytics? With a neat diagram explain classification of 
analytics.  
 

10 L2 CO1 

OR 
Q.2 a. With a neat diagram, explain Hadoop environment.

 
10 L2 CO2 

b. Write a note on NOSQL 10 L3 CO2 

                                                                      

Module – 2 

Q.3 a. Write the differences between RDBMS and Hadoop by considering atleast 
five parameters.  
 

10 L3 CO2 

b. With a neat diagram, explain high level architecture of Hadoop. 
 

10 L2 CO2 

OR 
Q.4 a. With a neat diagram explain Hadoop distributed file system architecture. 

 
10 L2 CO3 

b. With a block diagram explain map reduce framework.  
 

10 L2 CO3 

                                                                    

Module – 3 

Q.5 a. What is MongodB? With respect to MongoDB explain the following : 
i)  Sharding 
ii) Replication  
iii)  Create and drop database.  
 

10 L2 CO3 

b. Explain different data types used in MongodB. 
 

10 L2 CO3 

OR 
Q.6 a. Write a note on MongoDB Query language.  10 L3 CO3 

b. Write difference between RDBMS and MongoDB.
 

10 L3 CO3 

1 of 2 
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Answer any FIVE full questions, choosing Answer any FIVE full questions, choosing ONEONE
level , C: Course outcomes.   level , C: Course outcomes.   

                                  
                                                      Module Module 

What is Big Data? With a diagram, explain the classification and What is Big Data? With a diagram, explain the classification and 
characteristics of big data. 

What is Big Data Analytics? With a neat diagram explain classification of What is Big Data Analytics? With a neat diagram explain classification of 

With a neat diagram, explain Hadoop environment.With a neat diagram, explain Hadoop environment.

Write a note on NOSQLWrite a note on NOSQL

OR
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between RDBMS and Hadoop by considering atleast between RDBMS and Hadoop by considering atleast 

With a neat diagram, explain high level architecture of Hadoop.With a neat diagram, explain high level architecture of Hadoop.

With a neat diagram explain Hadoop distributed file system architecture.With a neat diagram explain Hadoop distributed file system architecture.

diagram explain map redudiagram explain map redu

                                                                                                                                        

ngodB? With respect to MngodB? With respect to M

full question from each module.full question from each module.

What is Big Data? With a diagram, explain the classification and What is Big Data? With a diagram, explain the classification and 

What is Big Data Analytics? With a neat diagram explain classification of What is Big Data Analytics? With a neat diagram explain classification of 

OROR
With a neat diagram, explain Hadoop environment.With a neat diagram, explain Hadoop environment.

                                                                     

ces between RDBMS and Hadoop by considering atleast between RDBMS and Hadoop by considering atleast 

With a neat diagram, explain high level architecture of Hadoop.With a neat diagram, explain high level architecture of Hadoop.

With a neat diagram explain Hadoop distributed file system architecture.With a neat diagram explain Hadoop distributed file system architecture.

With a With a block

Explain different data types used in MExplain different data types used in M

between RDBMS and Hadoop by considering atleast between RDBMS and Hadoop by considering atleast 

With a neat diagram, explain high level architecture of Hadoop.With a neat diagram, explain high level architecture of Hadoop.

With a neat diagram explain Hadoop distributed file system architecture.With a neat diagram explain Hadoop distributed file system architecture.

e framework. e framework. 

Module Module 

ngodB? With respect to MngodB? With respect to M

and drop database. and drop database. 

Write a note on MWrite a note on M

Write difference between RDBMS and MWrite difference between RDBMS and M
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Module – 4 

Q.7 a. What is Hive? With a neat diagram explain the architecture of Hive. 
 

10 L2 CO3 

b. Explain different types of commands used for Query language.  
 

10 L2 CO3 

 
OR 

 
Q.8 a. What is Apache Pig? Explain the features and anatomy of using Apache 

Pig.  
10 L2 CO3 

b. List and explain Eval functions provided by Apache Pig. 
 

10 L2 CO3 

                                                                    

Module – 5 

Q.9 a. What is Spark? With neat diagram explain main components of the spark 
architecture and features of spark.  
 

10 L2 CO3 

b. Write spark SQL features and also explain connectivity between 
applications and spark SQL. 
 

10 L3 CO3 

 
OR 

 
Q.10 a. Define Text mining. Explain phases of text mining. 

 
10 L1 CO4 

b. Explain common web content mining techniques.
 

10 L2 CO4 

* * * * * 
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What is Hive? With a neat diagram explain the architecture of Hive.What is Hive? With a neat diagram explain the architecture of Hive.

used for used for QQuery language. uery language. 

OROR

What is Apache Pig? Explain the features and anatomy of using Apache What is Apache Pig? Explain the features and anatomy of using Apache 

List and explain Eval functions provided by Apache Pig.List and explain Eval functions provided by Apache Pig.

                                                                                                                                        

What is Spark? With neat diagram explain main components of the spark What is Spark? With neat diagram explain main components of the spark 
architecture and features of spark. architecture and features of spark. 

phases of text mining.of text mining.

What is Spark? With neat diagram explain main components of the spark What is Spark? With neat diagram explain main components of the spark 

Write spark SQL features and also explain Write spark SQL features and also explain connectivity betweenconnectivity between

OROR

t mining techniques.t mining techniques.

ext mining. Explain ext mining. Explain 

What is Apache Pig? Explain the features and anatomy of using Apache What is Apache Pig? Explain the features and anatomy of using Apache 

List and explain Eval functions provided by Apache Pig.List and explain Eval functions provided by Apache Pig.
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architecture and features of spark. architecture and features of spark. 

Write spark SQL features and also explain Write spark SQL features and also explain 
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Explain common web conteExplain common web conte

connectivity betweenconnectivity between
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Time: 3 hrs.                                                                                                Max. Marks: 100 
 

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 
                    2. M : Marks , L: Bloom’s level , C: Course outcomes.    
                      

                  Module – 1 M L C 
Q.1 a. Give an introduction to cryptography and explain “How to speak crypto 

with standard terminology”. 
 

8 L2 CO1 

b. Explain classic cryptography and describe the simple substitution cipher 
with an example.
 

8 L2 CO1 

c. Explain the cryptanalysis of a simple substitution cyper and define what is 
meant by a secure cipher. 
  

4 L2 CO1 

                                                                           OR 
Q.2 a. Explain the Double Transposition Cipher with an example. 

 
8 L2 CO1

b. Explain the One – Time Pad and Project VENONA.
 

6 L2 CO1 

c. Explain the code book cipher and the ciphers used in the U.S Election of 
1876. 
 

6 L2 CO1 

                                                                      Module – 2  
Q.3 a. What is a Hash function? Explain the properties of a good cryptographic 

hash function.
 

8 L2 CO2 

b. Explain the Birthday problem and its significance in hash function security. 6 L2 CO2 

c. Differentiate between cryptographic and non – cryptographic hash 
functions. 
 

6 L2 CO2 

                                                                           OR 
Q.4 a. Explain the use of hash functions in real – world applications such as : 

i)    Online bidding systems 
ii)   Spam reduction  
iii)  Other crypto – related applications. 
 

8 L2 CO2 

b. Explain Random number generation and generating random bits. 
 

6 L2 CO2 

c. Explain information hiding and its importance in cryptography.
 

6 L2 CO2 

                                                                      Module – 3  
Q.5 a. Define Providing freshness. Explain the zero knowledge mechanism. 

 
8 L3 CO3 

b. Explain the fundamentals of entity authentication. 
 

8 L3 CO3 
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Answer any FIVE full questions, choosing Answer any FIVE full questions, choosing ONE
level , C: Course outcomes.   level , C: Course outcomes.   

Module Module ––
Give an introduction to cryptography and explain “How to speak crypto Give an introduction to cryptography and explain “How to speak crypto 

Explain classic cryptography and describe the Explain classic cryptography and describe the 

Explain the cryptanalysis of a simple substitution cyper and define what is Explain the cryptanalysis of a simple substitution cyper and define what is 
meant by a secure cipher.meant by a secure cipher.

                                                                                                                                                      
Explain the Double Transposition Cipher with an exampleExplain the Double Transposition Cipher with an example

Explain the One 

Explain the Double Transposition Cipher with an example.

Explain the code book cipher and the ciphers used in the U.S Election of Explain the code book cipher and the ciphers used in the U.S Election of 

– 2 2 
What is a Hash function? Explain the properties of a good cryptographic What is a Hash function? Explain the properties of a good cryptographic 

Explain the Birthday problem and its significance in hash Explain the Birthday problem and its significance in hash 

Differentiate between cryptographic and non Differentiate between cryptographic and non 

                                                                                                                                                      
Explain the use of hash functions in real Explain the use of hash functions in real 
i)    Online bidding systemsi)    Online bidding systems
ii)   Spam reduction ii)   Spam reduction 
iii)  Other crypto iii)  Other crypto 

full question from each module.full question from each module.

Give an introduction to cryptography and explain “How to speak crypto Give an introduction to cryptography and explain “How to speak crypto 

simple substitution cipher simple substitution cipher 

Explain the cryptanalysis of a simple substitution cyper and define what is Explain the cryptanalysis of a simple substitution cyper and define what is 

OR
Explain the Double Transposition Cipher with an exampleExplain the Double Transposition Cipher with an example

Time Pad and Project VENONATime Pad and Project VENONA

Explain the code book cipher and the ciphers used in the U.S Election of Explain the code book cipher and the ciphers used in the U.S Election of 

                                                                                                                                            
What is a Hash function? Explain the properties of a good cryptographic What is a Hash function? Explain the properties of a good cryptographic 

Explain the Birthday problem and its significance in hash Explain the Birthday problem and its significance in hash 

Differentiate between cryptographic and non Differentiate between cryptographic and non 
functions.functions.

                                                                                                                                                      

Explain the code book cipher and the ciphers used in the U.S Election of Explain the code book cipher and the ciphers used in the U.S Election of 

What is a Hash function? Explain the properties of a good cryptographic What is a Hash function? Explain the properties of a good cryptographic 

Explain the Birthday problem and its significance in hash Explain the Birthday problem and its significance in hash 

Differentiate between cryptographic and non Differentiate between cryptographic and non 

OR
Explain the use of hash functions in real Explain the use of hash functions in real – world

related applications.related applications.

Explain Random number generation and generating random bits.Explain Random number generation and generating random bits.

Explain information hiding and its importance Explain information hiding and its importance 

                                                                                                                                            
Define Providing freshness. Explain the zero knowledge mechanism.Define Providing freshness. Explain the zero knowledge mechanism.

Explain the fundamentals of entity authentication.Explain the fundamentals of entity authentication.
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c. Write a short note on further reading in authentication mechanism.

 
4 L3 CO3 

                                                                           OR 
Q.6 a. Explain the fundamentals of key management in cryptographic systems. 

 
8 L2 CO3 

b. Analysis a simple cryptographic protocol , identifying attacks. 
 

6 L2 CO3 

c. Explain Authentication protocols and key establishment protocols with 
suitable examples. 
 

6 L2 CO3 

                                                                      Module – 4  
Q.7 a. Explain the basics of cryptographic protocols. 

 
6 L2 CO4 

b. Explain the processes of key generation , key establishment , key storage 
and key usage. 
 

8 L2 CO4 

c. Define Governing Key Management. Explain key management policies and 
controls. 
 

6 L2 CO4 

                                                                           OR 
Q.8 a. Describe the certificate lifecycle in detail. 

  
6 L2 CO4 

b. Explain different public – key management models. 
 

6 L3 CO4 

c. Discuss alternative approaches to public key management. 
 

8 L3 CO4 

                                                                      Module – 5  
Q.9 a. Explain the role of cryptography in securing the internet. Describe          

SSL / TLS and HTTPS. 
 

8 L2 CO5 

b. Explain how cryptography is used in Wireless Local Area Networks 
[WLANs]. 
  

8 L2 CO5 

c. Describe the application of cryptography in mobile telecommunications. 
 

4 L2 CO5 

                                                                           OR 
Q.10 a. Explain the use of cryptography in secure payment card transactions. 

 
6 L3 CO5 

b. Describe the role of cryptography in video broadcasting systems. 
 

6 L3 CO5

c. Explain how cryptography is applied in identity cards. Such as smart card 
and e – passports. 
 

8 L2 CO5 

                                                                       
 
 

* * * * * 
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Write a short note on further reading in authentication mechanism.Write a short note on further reading in authentication mechanism.

in cryptographic systems.in cryptographic systems.

Analysis a simple cryptographic protocol , identifying attacks.Analysis a simple cryptographic protocol , identifying attacks.

Explain Authentication protocols and key establishment protocols with Explain Authentication protocols and key establishment protocols with 

                                                                                                                                            Module Module 
Explain the basics of cryptographic protocols.Explain the basics of cryptographic protocols.

Explain the processes of key generation , key establishment , key storage Explain the processes of key generation , key establishment , key storage 

Define Governing Key Management. Explain key management policies and Define Governing Key Management. Explain key management policies and 

                                                                                                                                                      
Describe the certificate lifecycle in detail.Describe the certificate lifecycle in detail.

Module – 5 5 

key management models.key management models.

Discuss alternative approaches to public key management.Discuss alternative approaches to public key management.

Explain the role of cryptography in securing the Explain the role of cryptography in securing the 

Explain how cryptography is used in Wireless Local Area Networks Explain how cryptography is used in Wireless Local Area Networks 

Describe the application of cryptography in mobile telecommunications.Describe the application of cryptography in mobile telecommunications.

                                                                                                                                                      
Explain the use of cryptography in secure payment card transactions.Explain the use of cryptography in secure payment card transactions.

Describe the role of cryptography in video broadcasting systems.Describe the role of cryptography in video broadcasting systems.

Explain Authentication protocols and key establishment protocols with Explain Authentication protocols and key establishment protocols with 

Explain the processes of key generation , key establishment , key storage Explain the processes of key generation , key establishment , key storage 

Define Governing Key Management. Explain key management policies and Define Governing Key Management. Explain key management policies and 

OROR
Describe the certificate lifecycle in detail.Describe the certificate lifecycle in detail.

key management models.key management models.

Discuss alternative approaches to public key management.Discuss alternative approaches to public key management.

                                                                                                                                            
Explain the role of cryptography in securing the Explain the role of cryptography in securing the 

TLS and HTTPS.TLS and HTTPS.

Explain how cryptography is used in Wireless Local Area Networks Explain how cryptography is used in Wireless Local Area Networks 
[WLANs].[WLANs].

Describe the application of cryptography in mobile telecommunications.Describe the application of cryptography in mobile telecommunications.

internet. Describe internet. Describe 

Explain how cryptography is used in Wireless Local Area Networks Explain how cryptography is used in Wireless Local Area Networks 

Describe the application of cryptography in mobile telecommunications.Describe the application of cryptography in mobile telecommunications.

OR
Explain the use of cryptography in secure payment card transactions.Explain the use of cryptography in secure payment card transactions.

Describe the role of cryptography in video broadcasting systems.Describe the role of cryptography in video broadcasting systems.

Explain how cryptography is applied in identity cards. Such as smart card Explain how cryptography is applied in identity cards. Such as smart card 

                                                                                                                                            






