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COMPUTER PROGRAMMING IN C

Time Allowed: 2.5 Hours Full Marks: 60

Answer to Question No. 1 of Group A must be written in the main answer script. In Question No. 1, out of 2

marks for cach MCQ, 1 marks is allotted for right answer and 1 marks is allotted for correct explanation of the

a)

b)

g

h)

i)

k)

answer.
Answer any Five (05) Questions from Group B.

GROUP-A
Choose the correct answer from the given alternatives and explain your answer (any ten): 2x10
What will be the default value of a global integer variable?
a)0  b)1 c)garbage d) depends on compiler
Which of the following is not a valid C variable name? —
a) int number; b) float _rate; c)int variable count; d) int $main;
Which keyword is used to prevent any changes in the variable within a C program?
a) immutable b) mutable c) const d) volatile
What is the sizeof(char) in a 32-bit C compiler?
a) 1 bit b) 2 bits c) 1 Byte d) 2 Bytes

The function strepy(s1,s2) —
(a) copies s into s2 (b) copies s2 into s1 c) append s2 after sl d) replace s1 with s2
what will be the output of the following:
void main(){
inti=3;
intk=1% -2;
printf(“%d\n”,k);

}

a) 0 b)-1 c¢)l d) compiler error

int main(){
intr,x=2;

float y=3;

r = y%x;
printf("%d",r);
a)0 b)-1 <¢)1  d)compiler error

What is the output of the following code:
int main(){
inty =99;
inty =34
printf("Hi! %d\n", y);
return 0,
}
a) Compile time error b) Hi! 34 c) Hi! 99 d) Hi! followed by a garbage value
Find the output of the following C code?
void main() {
nt =35 * 9/ 3+Q
}
a) 3 - b) 24 c)y O d) 3.75
Find the output :
void main()
{ :
1 <2 ?retumn 1: return 2;
}

a) returns 1 b) returns 2 c) Varies d) Compile time error
data type that will be returned from fun()?

int fun() {

return (double)(char)9.0;

}
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a) char

a)

X=6; y=+x; The v
X=06, y=7

b) int ¢) double d) none

X=6; y=x++; The values of x and y will be -

X=0, y=7 ) x=7,y=6  ¢)x=0,y=6  d)x=7,y=7
alues of x and y will be
b)x=7,y=6  c¢) x=6, y=6 d) x=7, y=7

X=6; y=--X; The values of x and y will be

a) X=6, y=5

b) x=5, y=6 c) X=0, y=6 d) x=5, y=5

The value of -17%,-5 is -

a)2

a)
<)

a)
b)

a)
b)

a)
b)

a)
b)

a)
©)

2)
b)

b)-2 ¢)34 d) nonc

GROUP-B

How do comments written in C explain with examples?
Write a program to explain if-else construct in a C program
What is modular programming? How functions help in modular programming? 2+3+3

Write a program to calculate GCD of two numbers.
Discuss different storage classes with examples

4+4
What is a string in C?
Discuss any four string handling library functions with example. 1+7
Write a C program to reverse a string without using any string handling library function
Discuss different storage classes with examples 4+

Explain with example the use of “address of” and “value of” operator in relation to pointers in C.
Write a C program to access a one dimensional array using pointers. 4+4

Differentiate calloc() and malloc()
Explain the differences between recursion and iteration

Write a complete “Hello World” program in C and explain used header files with their purpose.

3+243
Write programs to generate Fibonacci series using recursion and loop 4+4
Ilustrate the use of switch-case with an example program code
Write a program to find all the Armstrong numbers within 100 to 1000. 4+4
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SCRIPTING LANGUAGES (PYTHON)

Time Allowed: 2.5 Hours Full Marks: 60

Answer to Question No. 1 of Group A must be written in the main answer script. In Question No. 1, out of
2marks for each MCQ, 1 marks is allotted Tor right answer and 1 marks is allotted for correct explanation of the
answer.
Answer any Five (05) Questions from Group-B.

Group-A

Is Choose the correct answer from the given alternatives and explain your answer (any ten): 2x10=20

1) Which of the following is not a valid way to import a module in Python?
a) import module_name

b) from module_name import *

¢) include module_name

d) import module_name as alias

i) What is the purpose of the "else" statement in an "if-else” construct in Python?
a) It defines a second condition to check ‘
b) It defines a loop

¢) It specifies the code to execute when the condition in the "if" statement is false
d) It raises an exception

iti) How do you define a multi-line comment in Python?
a) Using the # symbol

b) Using " triple-quotes

c¢) Using / symbol

d) Using /* and */ symbols

iv) In Python, how do you remove an item from a list by its value?
a) Using the pop() method

b) Using the remove() method

c) Using the delete() method

d) Using the discard() method

v) What is the output of the code: print(list(range(2, 6)))?
a)[2,3,4,5]

b) [2,3,4,5, 6]

¢)[2,4,6]

d) [2, 5]

vi) How do you define an empty dictionary in Python?
a) empty_dict = {}

b) empty dict=1]

c) empty_dict = ()

d) empty_dict = set()

vii) How do you check the length of a list in Python?
a) list.count()

b) len(list)

c) list.length()

d) list.size()

viii) How do you create a shallow copy of a list in Python?
a) Using the copy.copy() method

b) Using the copy.deepcopy() method

¢) Using the list.copy() method

d) Shallow copies cannot be created in Python

ix) In Python, what does the = operator do?
a) It assigns a value to a variable

b) It checks if two values are equal

¢) It performs bitwise AND operation

d) It concatenates two strings
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X) What is the main purposc of using functions in P’ython?
a) To create loops

1) To organize code into reusable blocks

c) To definc vanables

d) To perform anthmetic operations

x1) Which of the following loops is used to iterate over a scquence (such as a list or string) in Python?
a) for loop

b) while loop

¢) until loop

d) do-while loop

xii) What is the correct way to create a list containing numbers from | to 5 in Python?

a) list=[1, 2,3, 4, 5]
b)list=(1,2,3,4,5)
c)list={1,2,3,4,5}

d) list = range(1, 6)

xiii) What is the purpose of the input() function in Python?
a) It displays text on the screen

b) It imports external modules

c) It takes user input from the keyboard

d) It generates random numbers

xiv) What does the import statement do in Python?

a) It exports a variable to another module

b) It imports a module or package into the current script
c) It exports a module or package to another script

d) It defines a new function

xv) What is the purpose of the join() method in Python when applied to strings?
a) It splits a string into a list of substrings

b) It checks if two strings are equal

¢) It concatenates multiple strings with a specified separator

d) It converts a string to lowercase

GROUP-B

2. (i) What is the purpose of indentation in Python?
(ii) What is the difference between a list and a tuple in Python?
(iii) What is an if statement, and how do you use it to make decisions in your code?

3. (i) Explain List slicing with examples.
(ii) What is Python Dictionary? Explain with an example.

4, (i) How a for loop is different from a while loop?
(ii) Write a program to get the sum of the digits of a number.

5. Write short notes on the following arguments related to functions with examples:

(i) Positional arguments
(ii) Default arguments
(iii) Variable-length arguments.

6. (i) Write different modes for opening a file with examples.
(ii) What is pattern matching?

7. (i) What is MVC? .
(ii) What is Django and why should you use Django?

8. (i) Write a program to print elements of a tuple using a for loop.

(ii) What is the utility of a pass statement?
(iii) What is the utility of the else clause of a for loop?

9. (i) Differentiate between local and global variables with examples.
(ii) Show how to pass a list to a function using suitable code.

2

2+3+3

4+4

3+5

3+2+3

6+2

3+(2+3)

4+2+2

4+4
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DATA STRUCTURES

Time Allowed: 2.5 Hours Full Marks: 60

n

Answer to Question No. 1 of Group A must he written in the main answer script. In Question
No. 1, out of 2 marks for cach MCQ, 1 mark is allotted for right answer and 1 mark is allotted for
correct explanation of the answer.

Answer any Five (05) Questions from Group-B.
GROUP - A

1. Choose the correct answer from the given alternatives and explain your answer (any ten):
2x10=20

i) Which data structure is defined as a collection of similar data elements? (a) Array (b) Tree (c) Linked Lists
(d) Graph.

ii) Which among the following is a LIFO data structure? (a) Graph (b) Queue (c) Stack (d) Linked Lists.

iii) Which data structure is used to represent complex relationships between the nodes? (a) Graph (b) Tree
(c) Array (d) Linked Lists.

iv) Typical time requirement for operation on queues is — (a) O(1) (b) O(n) (c) O(log n) (d) O(n?).

v) The depth of root node is — (a) 0 (b) 1 (c) 3 (d) 2.

vi) A binary tree of height h has at least h nodes and at most — (a) 2h nodes (b) 2" nodes (c) 2! nodes
(d) 2" — 1 nodes.

vii) When the left sub-tree of the tree is one level higher than that of the right sub-tree, then the balance factor
is—(2)0(b) 1 (c)-1 (d) 2.

viii) Total number of nodes at the nth level of a binary tree can be given as — (a) 2° (b) 2n (c) 2™
(d) 2,

ix) Which type of linked list can have four pointers per node? (a) circular doubly linked list (b) multi-linked
list (c) header linked list (d) doubly linked list.

x) A graph in which there exists a path between two of its nodes is called — (a) complete graph (b) connected
graph (c) digraph (d) in-directed graph.

x1) The total number of edges containing the node u is called — (a) in-degree (b) out-degree (¢) degree (d) none
of these.

xii) Which type of linked list does not store NULL in the next field? (a) singly linked list (b) circular linked list
(c) doubly linked list (d) all of these.

xiii) The circular queye will be full only when — (a) front = max -1 and rear = max -1 (b) front = 0 and
rear =max — 1 (c) front = max — 1 and rear = 0 (d) front = 0 and rear = 0.

xiv) Reverse Polish Notation is the other name of — (a) infix expression (b) prefix expression (c) postfix
expression (d) algebraic expression.

xv) Linked list is used to implement data structures like — (a) stack (b) tree (c) queue (d) all of these.

GROUP -B
Answer any Five (05) questions.

a) What do you understand by stack overflow and stack underflow?
b) Differentiate between an array and a stack.
c) Write algorithms for PUSH and POP.
242+(2+2)
a) What is a'priority queue? Give its applications.
b) Explain the concept of a circular queue. How is it better than a linear queue? @+1)+(3+2)
a) Make a comparison between a linked list and a linear array,
b) Which one will you prefer to use and when?
c) Why is a doubly linked list more useful than a singly linked list?
d) Give the advantages and uses of a circular linked list. 2+(1+1)+2+(1+1)
a) Differentiate between an iterative function and a recursive function. Which one will you prefer to
use and in what circumstances?
b) Convert the expression given below into its corresponding postfix expression and then evaluate it
10+((7—'5)+10)/2 (2+1+1)+(2+2) ’

1
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6.

a)
b

a)

b)

a)
b)

Specify the use of a header node in a header linked list,
Give the linked representation of the following polynomial: 7x'y” -~ 8x'y + Jxy + [1x + 4,
Explain the difference between a circular linked list and a singly linked list, 2H442

What are the two ways of representing binary trees in the memory? Which one do you preler and
why?
List all possible non-similar binary trees having four nodes. (2+1+2) +3

Draw the queue structure in cach case when the following operations are performed on an empty
queunc: ) Add A, B,C.D,E. I i1) Delete two letters i) Add G iv) Add H
V) Delete four letters vi) Addd M JHIHI+T+HI+H]

How are graphs represented inside a computer’s memory? Which method do you prefer and why?
Draw a complete undirected graph having five nodes. (2+142) +3
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COMPUTER SYSTEM ORGANIZATION

Time Allowed: 2.5 Hours Full Marks: 60

Answer to Question No. 1 of Group A must be written in the main answer script.

In Question No. 1, out of 2 marks for each MCQ, 1 marks is allotted for right answer and 1
marks is allotted for correct explanation of the answer.
Answer any Five (05) Questions from Group-B.

GROUP-A
1. Choose the correct answer from the given alternatives and explain your answer (any ten): 2x10=20

i) Von Neumann architecture is based on :
a) SISD b) SIMD ¢)MISD d) MIMD

ii) Example for zero address instructions is .
a) push b) load A c)move RI, A d) store x.

iii) What is the full form of TLB ?
a) Translation Loop Buffer  b) Translation Look- aside Buffer  ¢) Time Loop Block  d) None

iv) What is Page Map Table ?
a) It maps the virtual addresses to physical addresses
b) It maps physical addresses to virtual addresses
c) It maps the virtual addresses to Logical addresses
d) Support all the above

v) The result of MOV AL, 65 is to store
a) 01000010 in AL b) 42H in AL c)40H in AL d) 0100 0001 in AL

vi) Which of the following is page fault?
a. Page fault occurs when a program accesses a page of another program
b. Page fault occurs when a program accesses a page in main memory
c. Page fault occurs when there is an error in particular page
d. Page fault occurs when a program accesses a page which is not present in main memory

vii) Which of the following are the two main components of the CPU?
a) CU and registers  b) Registers and main memory ¢) CU and ALU d) Registers and ALU.

viii) The term that provides simultaneous data processing tasks are .
a) parallel processing b) array processing  c)vector processing  d) distributed processing.

ix) A 16 x 8 Organisation of memory cells, can store upto
a) 256 bits b) 1024 bits c) 512 bits  d) 128 bits

x) A processor can access a memory location by 32 bits. Then find the total memory size if all memory locations
are available to the processor.

a. 4GB
b. 4Gb

c. 2GB
d 4MB

xi) Data transfer from Cache Memory to Processor is

a) Wordby Word  b) Block by Block  c¢) Blockby Word ~ d) Word by Block
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xi) ) In which of the following term the performance of cache memory is measured?
a. Chart ratio
b. Hit ratio
c. Cache ratio
d. Dataratio

xiii) Which of these is NOT involved in the case of a memory write operation?
a) Databus b)MDR c) MAR d) PC

xiv) Which of the following memory unit communicates directly with the CPU?
a. Auxiliary memory
b. Main memory
c. Secondary memory
d. None of the above

xv) A computer system supports 2% logical addresses and 2! addresses per page. How many pages can
be represented in secondary memory (virtual memory address space) ?
ay 35 232 28 H2¥

GROUP-B
Answer any Five (05) questions.

2. a) Draw the Von Neumann basic structure and mark all its components.
b) Draw and explain the BUS architecture of a digital computer ? 4+4

3. a) Explain the basic instructions cycle with appropriate diagram.
b) Write the Zero address instructions to evaluate the arithmetic statement X= (A+B) *(C+D) 4+4

4. a) Write the difference between Minimum Mode and Maximum Mode in 8086 Microprocessor.
b) Explain with example any four addressing modes available in 8086 microprocessors. 4+4

5. a) Write the different cache mapping techniques and explain it.
b) A typical computer system cache memory access time is 8 ns and its main memory access time is 80 ns.
If hit ratio is 90%, what is the average memory access time? 4+4

6. a) Write the difference between CISC & RISC Architecture.
b) Write short notes on any one: i) DMA ii) Virtual Memory 4+4

7. a) What is biased exponent of floating-point number?
b) Discuss in detail the architecture of 8086 microprocessor along with pin configuration diagram. 2+6

8. a) Explain the different groups of computers according to Flynn’s classification.
b) Write down the IEEE-754 format for single and double precision numbers? 4+4

9. a) Describe the concept of Pipeline and its types?
b) Write the different types of pipeline hazards. 4+4
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ALGORITHMS

Time Allowed: 2.5 Hours Full Marks: 60

Answer to Question No. 1 of Group A must be written in the main answer script. In Question No. I, out of
2 marks for each MCQ, 1 mark is allotted for right answer and 1 mark is allotted for correct explanation
of the answer.

Answer any Five (05) Questions from Group-B.

GROUP-A
1. Choose the correct answer from the given alternatives and explain your answer (any ten): 2x10=20

i) LIFO scheme is used in data structure.
a) stack, b) queue, c) linked list, d) tree.
if) Which of the following sorting algorithms has a worst-case time complexity of O(n log n)?
a) Bubble sort, b) Merge sort, ¢) Selection sort, d) Insertion sort.
1ii) O-notation provides an asymptotic
a) upper bound, b) lower bound, ¢) light bound, d) tight bound. )
iv) Time complexity of worst case for Linear Search is
a) O(1), b)O(logn), c)Om), d)O).
v) Which of the following algorithm design technique is used in the Marge sort algorithm?
a) Dynamic programming, b) Greedy Method, c) Divide and conquer, d) Backtracking.
vi) Which of the following is false in the case of a spanning tree of a graph G?

a) It is tree that spans G, b) It is a sub-graph of the G, ¢) It includes every vertex of the G,
d) It can be either cyclic or acyclic.

vii) Which of the following is true?
a) Prim’s algorithm initializes with a vertex, b) Prim’s algorithm initializes with an edge,
c) Prim’s algorithm initializes with a vertex which has smallest edge, d) Prim’s algorithm
initializes with a forest.
viii) Topological sort can be applied to which of the following graphs?
a) Undirected Cyclic Graphs, b) Directed Cyclic Graphs, ¢) Undirected Acyclic Graphs,
d) Directed Acyclic Graphs.
ix) A Circuit that does not repeat vertices is called
X)  a)cycle, b) path, c)tree, d) directed graph.
xi) What is a hash table?
a) A structure that maps values to keys, b) A structure that maps keys to values,
¢) A structure used for storage, d) A structure used to implement stack and queue.
xii) Dijkstra’s algorithm is used for finding
a) minimum spanning tree, b) shortest path, c) string matching, c) sorted sequence.
xiii) A graph is called a if it is a connected acyclic graph.
a) cyclic graph, b) regular graph, c)tree, d) forest.
xiii) A binary tree is balanced if the difference of height between left and right sub-tree is not more than
a)0, b)1, c¢)2, d)3.
xiv) The following numbers are inserted into an empty binary search tree in the given order:
10, 1,3, 5, 15, 12, 16. What is the number of leaf nodes of the binary search tree?
a) 3, b) 4, c) 5, d) 6.
xv) What is a Rabin and Karp Algorithm?
a) String Matching Algorithm, b) Shortest Path Algorithm, ¢) Spanning Tree Algorithm,
d) Approximation Algorithm.

GROUP-B
Answer any Five (05) questions. 8x5

2. What is Algorithm? Explain the difference between set and multi-set. Write the pseudo code of PUSH
and POP operation. | 24944
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Write down the sclection sort algorithm. Explain the steps of selection sort algorithm using an example.
Find the worst-casc time complexity of sclection sort algorithm. 3+3+2

Write down the Prim’s algorithm for finding minimum spanning tree. Explain the steps of Prim’s
algorithm using an example. 4+4

What is the significance of linear sort algorithm? Explain the limitations of linear sort. Discuss Bucket
sort with an example. 2+2+4

Write and explain recursive Binary scarch algorithm. Is binary scarch useful for an unsorted array?
Find Time complexity of Binary scarch algorithm, 4+1+43

What is Hashing? Describe the uses of Hash Table and Hash Function. Discuss Chaining method as
Collision resolving technique. 2+3+3

Write down Bellman—Ford’s Shortest-Path algorithm. Explain Bellman—Ford algorithm using the

following graph. 4+4

9. Write a pseudocode of Naive String-Matching Algorithm.
Given pattern: 101110, text: 1110101011101100. Find the occurrence of pattern in the text using Naive

String-Matching Algorithm.

4+4




