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COMPUTER SCIENCE — GENERAL
Paper : DSE-A-1
[ Database Management System (DBMS) ]
Full Marks : 50
The figures in the margin indicate full marks.
Candidates are required to give their answers in their own words
as far as practicable.
Day 1
Answer question no. 1 and any four questions from the rest.
1. Answer any five questions :

2×5

(a) Define schema.
(b) What is the purpose of normalization?
(c) What do you mean by an entity?
(d) Define foreign key with example.
(e) Write any 2 command names for DML and DCL both.
(f) What is meant by degree of relation?
(g) What do you mean by project operation?
(h) Write the difference between delete and truncate command.
2.

(a) Distinguish between strong and weak entity set with suitable example.
(b) Briefly explain the role of DBA.
(c) Explain 2NF.

3.

5+3+2

(a) Explain different types of relationship in DBMS with example.
(b) Write the difference between primary key and unique key. Give example for both.
(c) Define tuple.

4.

5+3+2

(a) Briefly describe 3NF. Why is BCNF stronger than 3NF?
(b) What do you mean by data abstraction in DBMS?
(c) Define metadata.

(3+3)+2+2
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5.

(2)

(a) Explain the 3-tier architecture of DBMS.
(b) Explain left outer join and full outer join with proper example.

6.

5+5

(a) Differentiate between ‘having’ and ‘where’ clause with suitable example.
(b) Define derived attribute with example.
(c) How can division operation be expressed using fundamental operations of Relational algebra?
(2+2)+3+3

7.

(a) Write the syntax of using set difference function.
(b) What are the different advantages of DBMS over file system?
(c) Draw an ER diagram for the following scenario :
A database will be made to store information about patients in a hospital. On arrival, each patient’s
personal details (name, address and telephone number) are recorded where possible, and they are
given an admission number.
They are then assigned to a particular ward (Accident and Emergency, Cardiology, Oncology etc.).
In each ward there are a number of doctors and nurses. A patient will be treated by one doctor
and several nurses over the course of their stay, and each doctor and nurse may be involved with
several patients at any given time.
1+4+5

8.

(a) Explain the method of converting ER diagram containing generalization and specialization to
relational model with proper example.
(b) Distinguish between candidate key and super key with proper example.
(c) What is dependency preservation in DBMS?

5+3+2

(1)

T(5th Sm.)-Computer Science-G/DSE-A-2/
CBCS/Day - 1

2020
COMPUTER SCIENCE — GENERAL
Paper : DSE-A-2
(Operations Research)
Full Marks : 50
The figures in the margin indicate full marks.
Candidates are required to give their answers in their own words
as far as practicable.
Day 1
Answer question no. 1 and any four questions from the rest.
1. Answer any five questions :

2×5

(a) Define a linear programming problem (LPP).
(b) When is a solution to an LPP called a feasible solution?
(c) When is a solution to an LPP called an optimal solution?
(d) What are slack and surplus variables?
(e) When is a solution to a system of simultaneous equations called a degenerate solution?
(f) What do you understand by 2-person zero sum game?
(g) State the primal-dual relationship.
(h) Name two methods for solving the transportation problem.
2.

(a) Obtain all the basic solutions to the following system of linear equations :
x1 + 2x2 + x3 = 4
2x1 + x2 + 5x3 = 5
(b) Use Simplex method to solve the following LPP :
Max Z = 7x1 + 5x2
subject to the conditions,
x1 + 2x2 < 6
4x1 + 3x2 < 12
x1 , x2 > 0.

5+5
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3.

(2)

(a) Obtain the dual problem of the following L.P.P :
Max Z = x1 – 2x2 + 3x3
subject to
– 2x1 + x2 + 3x3 = 2
2x1 + 3x2 + 4x3 = 1
x1 , x2 , x3 > 0.
(b) Prove that the dual of the dual of an LPP is its primal.

4.

5+5

(a) Prove that a necessary and sufficient condition for the existence of a physical solution to a
m × n Transportation Problem is
m



n

 bj

ai 

i 1

j 1

where ai and bj denote the availability and requirement at ith origin and jth destination respectively.
(b) Solve the following T.P. to obtain the initial basic feasible solution using Vogel’s method.

5.

D

E

F

G

Available

A

11

13

17

14

250

B

16

18

14

10

300

C

21

24

13

10

400

Demand

200

225

275

250

5+5

(a) Give a mathematical formulation of the Assignment Problem (A.P.).
(b) Solve the following assignment problem
I

II

III

IV

A

15

14

12

16

B

23

22

25

24

C

31

34

32

33

D

21

32

44

53

where A, B, C, D are 4 jobs assigned to the machines I, II, III, IV.
Find an allocation of jobs to machines so that the total cost of processing is minimum.

5+5
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(3)
6.

(a) Explain the Maxmin principle used in Game Theory.
(b) Solve the game whose pay-off matrix is given by :
Player B
B1 B2 B3
A1  1 2
1

Player A A 2  0 4 1 
A3  1 3 2 

7.

5+5

(a) Explain the graphical method for solving an LPP involving two variables.
(b) Solve graphically the following LPP.
Max Z = 3x1 + 2x2
subject to
– 2x1 + x2 < 1
x1 < 2
x1 + x2 < 3
x1, x2 > 0.

8.

5+5

(a) Briefly mention the steps to solve a T.P. using North-West Corner rule.
(b) Obtain the initial basic feasible solution using N.W. Corner rule.
D

E

F

G

Available

A

7

9

3

2

16

B

4

4

3

5

14

C

6

4

5

8

20

Requirement 11

9

22

8

5+5
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(Computer Graphics)
Full Marks : 50
The figures in the margin indicate full marks.
Candidates are required to give their answers in their own words
as far as practicable.
Day 1
Answer question no. 1 and any four from the rest.
1. Answer any five questions :

2×5

(a) Define : Pixel.
(b) Define window port and view port in computer graphics.
(c) What is line clipping?
(d) Write down properties of a CRT monitor.
(e) Define scan conversion in computer graphics.
(f) How scaling factors affect transformation of an object in 2D?
(g) Write two-dimensional shearing matrix about x-axis and y-axis
2. (a) Write down the differences between Raster scan and Vector scan techniques.
(b) What are the advantages of using homogeneous co-ordinate system in two-dimensional transformation?
(c) Determine the composite transformation matrix for reflection about straight line y = 3x.

3+3+4

3. (a) Rotate a triangle with vertices (10, 20), (10, 10) and (20, 10) about the origin by 30º. Find the new
co-ordinates of the triangle.
(b) Define projection in computer graphics. Differentiate between parallel projection and perspective
projection.
5+(2+3)
4. (a) Explain the working principle of Bresenham’s line drawing algorithm.
(b) Discuss about different types of parallel projections.

5+5

5. (a) Explain the working principle of Digital Differential Analyzer (DDA) line drawing algorithm.
(b) What are the disadvantages of DDA algorithm?
(c) Mention the steps to design an animation sequence.

5+2+3
Please Turn Over

T(5th Sm.)-Computer Science-G/DSE-A-3/CBCS/Day-1

(2)

6. (a) Explain the working principle of Cohen-Sutherland line clipping algorithm.
(b) Apply Cohen-Sutherland line clipping algorithm to clip the line segment with co-ordinates (3, 6) and
(10, 10) against the rectangular window with co-ordinates (1, 2), (8, 2), (1, 5) and (8, 5).
5+5
7. (a) Write a short note on morphing.
(b) Discuss Sutherland-Hodgeman polygon clipping algorithm with an example.
(c) What is the difference between monochrome and color monitor?

3+5+2

8. (a) Define computer art.
(b) Prove that, composition of two rotation transformations in 2-D are additive.
(c) Find plotted pixels of straight line A(3, 2), B(11, 4) using Bresenham’s line drawing algorithm.

2+3+5

