
B.A./B.Sc. (VIth SEMESTER) EXAMINATION, 2023-24 

AFFIX PRESCRIBED 
RUBBER STAMP 

(Numerical Analysis and Operations Research) 

g7H0G (3d : 
Roll No. (n Figures): 
3q04* (TR0 : 

Roll No. (In Words) : 

Time : 1:30 Hrs. 

HHY: 1:30 u 

MAT 305 

MATHEMATICS 

(CBCS Mode) 

Important Instructions : 

Date (ftf) : 

and nowhere else. 

only at the places provided for, i.c. on the cover 
page and on the OMR answer sheet at the end 

A4-s24 

Paper ID 

1. The candidate will write his/her Roll Number 1. fi 3ryt sqgoj6 4d 3i RT-d q fad 

ensure that it contains all the pages and that no 
question is missing. If the candidate finds any 
discrepancy in the question booklet, he/she 
should report the invigilator, within 10 minutes 
of the issue of this booklet and a fresh question 
booklet without any discrepancy be obtained. 

(To be filled in the 
OMR Sheet) 

5598 

Max. Marks : 75 

tfcodH 3j :75 

2. Immediately on receipt of the question booklet, 2. 9A gftreat fert sei ua rÝ 
the candidate should check up the booklet and 



1. 

2. 

3. 

5598 

An approximate value of n is 

given by 3.1428571 and its true 

value is 3.1415926. Then the 

relative error is: 

(A) 

(B) 

(C) 

(D) 

Given that u= 

(B) 

-0.0012645 

errors in each of x, y, z is 0.001. 

(C) 

-0.0004025029 

Then relative error in u at x 

y=z= 1 is: 

-0.0004023409 

(A) 0.006 

0.001264S 

(A) 

(B) 

(C) 

(D) 0.03 

(D) 

0.005 

Which of the following is 

correct? 

0.003 

E =1+A 

and the 

E=1-A 

E-1 = A+1 

B-1=1+ A-1 

Where E and A are shift and 

forward differences operator. 

1, 

2. 

3. 

HrÒH-gf trt : 

(A) 

(B) -0.0004025029 

(C) -0.0004023409 

(D) 

af u= 

(A) 

(B) 

SIIG iIy x=y= Z =1 

(C) 

(D) 

(A) 

-0.0012645 

(B) 

(C) 

(D) 

0.0012645 

MAT 305 

0.006 

0.005 

0.003 

TT x, y,z Hs 

0.03 

E=1+ A 

E =1-A 

E-1 = A+1 

E- = 1 + 4-1 
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4. 

5 

6. 

7. 

5598 

For the set of valucs (xn yn). 
where n= 0,1,2,3 

(A) 96 
The value of Ay, is : 

(B) 120 

(C) 216 

(D) 48 

(A) 
(B) 
(C) 

The value of E"f(x) is : 

24 

1 

(D) if (x) 

(B) 
(C) 

shift operator. 

(D) 

Where h is interval in x and E is 

(A) 4 

If y, = 1 and Vy, = 5, then the 

value of E-y, is : 

(A) 

f(x+ h) 

3 

f(x+ nh) 

(B) 

f(x�nh) 

3 

(D) 

120 336 720 

-1 

Where V is backward difference 

operator and E is shift operator. 

If y(1) =-1 and Ey(1) =3, 

then the value of Ay(1) is : 

4 

(C) 2 

4 

4. 

5. 

6. 

7. 

n= 0,1, 2, 3 

(A) 
(B) 
(C) 
(D) 

(A) 
(B) 
(C) 
(D) 

(B) 
(C) 
(D) 

24 

96 

(B) 

120 

(C) 

216 

48 

(A) 4 

(D) 

MAT 305 

1 

fr+ h) 
f(x+ nh) 

nf (*) 
VIBÍ h, x f 3RITÀ RÊT E 

f(*� nh) 

uft yo =1 3R Vy, = 5 at E-y, 

-4 

0 

(A) 4 

3 

-1 

120 

Ay(1) *I H7 JI: 
ufz y(1) =-1 T Ey(1) = 3 t 

-4 

2 

5 

336 

7 

720 
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8. 

9. 

10. 

5598 

If f(x) = x+x'-x+1 be a 

polynomial of degree 4, then 

4Sf(x) is : 
(A) 

(B) 

(C) 

(D) 

as: 

(A) 

"If f(*) is continuous in XoXn 
then for a given E> 0, there exist 

a polynomial P(x) such that 
If«)-p«)| <E, for all xE 
(Xo, X)". This theorem is known 

(B) 

(C) 

(D) 

(A) 

24 x 

(B) 

4x3 +x2�1 

(C) 

4 

(D) 

Rolle's theorem 

Intermediate-value 

theorem 

For given set of values (x y), 
k= 0,1,2, -n where the 

Lagrange's mean value 

value of x are not equally 
spaced. Then which of the 
following formula used for 

interpolation : 

theorem 

Weierstrass theorem 

Newton's 

Interpolation 
Newton's 

Interpolation 

forward 

All of above 

backward 

Lagrange's interpolation 

8. 

9. 

10. 

(A) 
(B) 

(C) 

(D) 

(A) 

(B) 

If(*)-p(*)| <E, FÌ fy xE 

(C) 

(o,X)" 

(D) 

(A) 

(B) 

f«) = t+x³�x+1 * 

(C) 

24 x 

k= 0,1,2, -�-n qT x HT 

(D) 

4x3 + x-1 

MAT 305 

4 
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11. If f(x) =0 be an equation and 
x¬ [a, b]. Then the first 

approximation formula for the 
root, in Regula- falsi method is : 

12. 

13. 

5598 

(A) 

(B) 

(C) 

(D) 

The 
formula 

(A) 

(B) 

(C) 

(D) 

f«) = 0 is : 

f(*). 

X = 

approximation to the solution of 

(A) 

(B) 

f(b)-f(a) 
af(b)-bf(a) 

(C) 

af(b)-bf(a) 
f(b)-f(a) 

Xn+1 

(D) 

a-b 

f(a)-f(b) 

f(b)-f(a) 

Newton-Raphson iteration 
b-a 

for (n+ 1)ch 

fon+1) 

Xn+1 Xn t 

Xnf'(Xn) 

Where f'(x) is derivative of 

f) 

If matrix A = LU, where U and L 

are upper and Lower triangular 

f' (Xn) 

matrix respectively. Then : 

f(xn) 
f'(xn) 

A-1= LU 

A-1 = L-1r-1 

A-1 = U-L-1 

A-1 = (LU)-(UL)-1 

11. 

12. 

13. 

x¬ (a, b]. �t -5lf af 

(A) 

(B) 

(C) 

(D) 

(A) Xn+1 

(B) 

(C) 

(D) 

HbrU fx) =0 ¢ (n+1)d 

(A) 

(B) 

X1 = 

(C) 
(D) 

f0)-f(a) 
af(b)-bf(a) 

MAT 305 

af (b)-bf(a) 
f(b)-f(a) 

a-b 

f(a)-f(6) 

f(b)-f(a) 
b-a 

f(Xn+1) 

aft TE A= LU, vE U TI L 

f(an) 

f) 

A-1 = LU 

f'(xn) 

f(xn) 
Xnf' (*n) 

A-1 = 1u-1 

A-1 = UL-1 

A-l= (LU)-1 (UL)-1 
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14. 

15. 

16. 

5598 

The Gauss-Elimination method 

reduces the system of linear 

equation into matrix of the form ? 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

Which of the following is an 
iterative method for the solution 

(C) 

of linear equations ? 

(D) 

Identity matrix 
Upper triangular matrix 

(A) 

Lower triangular matrix 

(B) 

Null matrix forn 

(C) 

(D) 

Gauss-Elimination 

For the set of values (p yn), 

Gauss Jordon 

n= 0,1,2 ... ....., the value of 

LU-decomposition 

at x = Xo is : 

Gauss-Seidel 

¿Ayot... 

3 

a'yo t....... 

dy 

yo + Ayo +,Ayo + 

3 
Where h= nZo 

dx 

14. 

15. 

16. 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

n= 0,1,2 ...... .... 33hai 

(B) 

(C) 

ifRT hrGI ? 

LU-ftuG 

MAT 305 

dy 

(D) o + Ayo +yo + 
1 

dx 
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17. 

18. 

5598 

The trapezoidal formulac for the 
integral : 

l= "ydx is : 

(A) 

(B) 

(C) 

(D) 

I=h[yo + 2(1 + Y 
+. .....+yn-1)t yn] 

I=¿hlyo+ 3(1 + y2 
+. ....+yn-1) +t ynl 

l=~[yo + 2(1 + ys 

(B) 

t......+yn-1)t 3 

z t yat......+ yn-2) 
+yn] 

(D) 

l=h yo + 3y, + 3y2 3 

Where h=o 
+2y,+......+y] 

If I= [ydx, where x = xo t 
m 

nh, h= 3,n = 0,1,2, ....9 Then 

Simpson's 
1 

3 

numerical integral is : 

formulae for 

(A) I= yo t 4(2 + y¡t. ... 
tys) +2(i + 'st..y) 
+y,] 
l= yo + 4(1 + y3t.. 
+y)+ 2(y2 + y4+. ..+ 
Ye) + y] 

(C) =o + 2(1 +t y + 
.....ty)+ y] 

l=yo + 3(1 + y2 + 
...+ys) + y] 

17. 

(A) I=h[y, + 2(1+ y2 

l= " ydx fery 

(B) =hyo + 3(; +» + 

2 

t. ......+yn-1) + yn] 

(A) 

(C) I=h[y% + 21 + 3 

(B) 

3 

t......+yn-1)+ yn 

(D) I=h yo + 3y, + 3y2 
+2y,+...+ y] 

18. af I= [ydx, BÍ x =Xo + nh, 

MAT 305 

+...... +yn-1)t 3 (2 t 
yat......+ yn-2)+yn] 

h=3,n = 0,1,2, ...9 GUrIGT ifpcp 

3 

I=[yo + 40; + y4t.... 
+y) +2y1 + y3+t... y) 
+y] 
I= [yo t 4(1 + y3t.... 
+y;) + 2(y; + y4t. ...+ 

Ya) + y] 

(C) =+ 21+ y2 t 
...+y) + y,] 

(D) I='o + 31 t + 3 

.+y8) + y] 

Page - 8 



19. 

20. 

21. 

By using Picard's is method, the 

second approximation solution of 

the differential equation y' = 
x+y² with y (0) = 1 is: 

5598 

(A) 

(B) 

(C) 

If 

(D) y=1+*+x+ 

Where y'= 

Then 

(A) 

(B) 

= f,y). y(x%) = Yo 
(n + 1)ch 

approximation solution of the 

(C) 

y=1+x+x? 

(D) 

y=1+x+;x? 

y= 1 +*+x²+* 

(B) 

Euler's method is : 

dx 

(C) 

dx 

dx 

the 

20 

18 

Yn+1 = yn + hf(un, yn) 

If 2+y= 0, y(0) =1 Then 

Yn+1 = Y +hf(an-1) 

0.99 

Yn+1 = yn - hf(Xn, yn) 

by using Euler's method the 

value of y(0.02) where h = 0.01 
(A) 0.099 

0.9703 

(D) 0.9801 

20. 

21. 

HARU y'=x+y', y(0) = 1 | 

(A) 

(B) 

(D) 

(A) 

() y=1 +x+**+ 

(B) 

(C) 

(D) 

(A) 

y=1+x+x? 

(B) 

y=1+x+-x? 

MAT 305 

d 

y=1+x+;x+;* 

dx 

dx 

aft +y= 0, y(0) =1 t qeR 

2 

f(u,y). y(x,) = yo t 

Yn+1 = Yn + hf(n Yn) 

Yn+1 = yn + hf(In-1Jn) 

Yn+1 = n � hf(un Y) 

0.099 

0.99 

(C) 0.9703 

(D) 0.9801 
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22. 

23. 

24. 

5598 

If in a system of linear equations, 

small changes in the coefficient 

of system produces large changes 
in the solution. Such systems are 

said to be: 

(A) 

(B) 
(C) 

(D) 

(A) 

What is the generalized 

(B) 

Newton's Raphson method for 

(C) 

Consistent 

the root of f(x) =0 with 

multiplicityp? 

Inconsistent 

Ill-conditioned 

Well-conditioned 

(B) 

(C) 

(D) Xnt1 = px, + 

(D) 

f(on) Xn+1 = Xn Pr(zn) 

Xn+1 = p*n 

f'(un) 

Where f' is derivatives of f(*) 
If x-2x -5 =0 and xo =2.0 

Then root of equation up to 

second approximation is : 

(A) 2.1 

2.09457 

f'(*n) 

2.12523 

2.23525 

22. 

23. 

(A) 

(B) 

(C) 
(D) -rerft 

Tu# p HRI HAOU f) = 0 + 

faf ? 

(A) 

(B) 

(C) 

(D) 

GHU0T-Rerft 

(A) 

(B) 

(D) 

MAT 305 

Xn+1 =Xn TPp(Xn) 

Xn+1=p*n 

Xn+1 = pxn t 

24. gf x3.-2x-5 = 0 eT Xo = 2.0 

2.1 

(C) 2.12523 

2.09457 

f'an) 

2.23525 

f(an) 
f'(z) 
f(kn) 
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25. 

26. 

27. 

If y = f(x) is continuous in 
[a,b] and if f(a). f(b) < 0, then 
there exist ce(a, b) such that 

f(c) = 0". Which of following 
method is based on above result? 

5598 

(A) 

(B) 
(C) 

(A) 

(D) Ramanujan method 

(B) 

If there is no common region 

represented by the two 

constraints of a given linear 

programming problem, then the 

linear programming problem has: 
unique feasible 

(C) 

(D) 

Bi-section method 

(A) 

Regula-falsi method 

(B) 

Newton-Raphson method 

(C) 

(D) 

A 

solution 

The set S={(«,yeE: 2x + 

An unbounded solution 

3y = 7} is an example of : 

No feasible solution 

None of the above 

A concave set 

A convex set 

Both (A) and (B) 

None of the above 

25. 

26. 

27. 

he1 

ce(a, b) H YOR ETT f f(c) = 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

FHay S = («,y)eE²: 2x + 3y= 
7} y6 JGISRUT : 

(A) 

(B) 

y= f*) [a,b] yo HT{ 
TT f(a).f(b) <0 

(C) 

(D) 

MAT 305 

i (A) 3tN (B) 
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28. 

29. 

30. 

5598 

A linear programming problem, 
with only two decision variables 
is called : 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

The decision variables used in 

A 

any linear programming problem 

is also known as : 

simple 
programming problem 

(A) 

A general linear 

(B) 

programming problem 

(C) 

A non-linear programming 
problem 
None of the above 

(D) 

Slack variables 

Surplus variables 

The function Z involving 

Input variables 

decision variables X1, X2 .., n 
to the best optimization in any 

linear programming problem is 
known as : 

Artificial variables 

lincar 

Objective function 
Linear constraint 

Restriction 

None of the above 

28. 

(A) 

(B) 

(A) 

MAT 305 

(B) 

(C) 

(A) 

(B) 

(C) 

7 far 
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31. 

33. 

A special type of linear 
programming problem in which a 
solution is required to be 
integral, is called : 

5598 

(A) 
(B) 

(C) 

(D) 

(B) 

32. If in simplex method, the 
artificial variable appcars in the 
basis matrix at non-zero level 

and the optiomality condition is 
satisfied, then the solution of the 
given linear programming 

problem is known as : 

(C) 
(D) 

(A) Optimal basic feasible 

solution 

A transportation problem 

(A) 

An assignnment problenm 

(B) 

An integer programming 

(C) 

problem 

(D) 

A quadratic programming 
problem 

The role of artificial variables in 

the simplex method is : 

Pseudo-optimal solution 
Unbounded solution 

None of the above 

To aid in finding an initial 

basic solution 

To find optimal solution 

To find pscudo-optimal 
solution 

None of the above 

3|. 

32. 

33. 

(A) uRag HHI 

(B) 

(C) 

(D) 

(B) 

(C) 

(A) 

(B) 

(C) 

MAT 305 Page - 13 



34. 

35. 

36. 

37. 

5598 

The dual of the dual of a primal 

lincar programming problem is a: 
Primal linear programming 
problem 

(A) 

(B) 

(C) 

(D) 

(B) 

(C) 

If the ph variable of a primal 

LPP is unrestricted in sign, then 
the ph constraint of the 

corresponding dual will be: 

(D) 

(A) A s type inequality 

constraint 

(A) 

(B) 

(C) 
(D) 

Dual linear programming 
pròblem 

Dual of a maximization linear 
programming problem is a : 

(A) 

Quadratic programming 
problem 

(B) 

None of the above 

(C) 

(D) 

A type inequality 
constraint 

An equality constraint 
None of the above 

Maximization 

special type of : 
Transportation problem is a 

programming problem 
Minimization 

programming problem 
Both (A) and (B) 
None of the above 

Linear 

linear 

problem 

linear 

problem 

programming 

Quadratic programming 

None of the above 

Non-linear programming 
problem 

34. 

36. 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

37. gRAB HHT taY 4OR : 

(A) 

(B) 

(C) 

(D) 

0 (A) 3tr (B) 

MAT 305 Page - 14 



38. 

40. 

41. 

A (m, n) transportation problem 
is said to be balanced if: 

(A) 

(B) 

(C) 

(D) 

39. North west corner rule is also 

5598 

known as : 

(A) 
(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

Le144 > j=1b; 

Vogel's Approximation method 

None of the above 

is also known as : 

(A) 

Stepping stone method 

(B) 

Matrix minima method 

(C) 

Matrix maxima mnethod 

(D) 

None of the above 

Matrix minima method 

Which of the following is not a 

Unit cost penalty method 

method for 

Matrix inversion method 

None of the above 

transportation problem ? 

solving 

North west corner Rule 

Matrix Minima Method 

Vogel's Approximation 

Method 

Hamilton's method 

38. 

39. 

40. 

GIGI 

(A) 

(B) 

(C) 

(D) 

(A) 

B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(A) 

(B) 

(C) 

MAT 305 

f : 

2E a = 2j=1b 

2144 > 2j-1b 
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42. 

43. 

44. 

45. 

5598 

The solution of an (m, n) 

transportation problem is feasible 
if the number of positive 
allocations is : 

(A) m X n 

(B) 

(C) 
(D) 

(A) 

An assignment problcm can be 
solved : 

(B) 

(C) 
(D) 

(C) 

m + n 

(D) 

m + n-1 

(A) 
(B) 

m + n+1 

Jn an assignment problenn 
involving seven jobs and seven 
machines, the total number of 

assignment possible is equal to : 

(A) 7 

(C) 

By simplex method only 

(D) 

By transportation method 

(B) 7! 

only 
By Hungarian method only 
By using all the above 
three methods 

The method of solving an 
assignment problem is 

14 

49 

North west corner Rule 

Matrix Minima Method 

Vogel's 
Method 

Approximation 

Hungarian Method 

42. 

43. 

44. 

45. 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

MAT 305 

(m, n) 

m +n 3 

m +n -13 

m + n+1 3 

7! 

14 

49 
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46. 

47. 

48. 

5598 

Which one of the following is 
true with reference to game 

theory ? 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

A pure strategy is a 

If the value of a game is zero, 

special case of a mixcd 

then game is known as 

(A) 

strategy 

(B) 

A mixed strategy is a 

(C) 

special case of a pure 

(D) 

strategy 

Both (A) and (B) 
None of the above 

Strictly determinable game 

The size of the pay-off matrix of 

Fair game 

a game c£n be reduced by using 

Both (A) and (B) 

the rules of: 

None of the above 

Game rotation 

Game transpose 

Dominance 

Game inversion 

46. 

47. 

48. 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

MAT 305 

0 (A) 3ir (B) 

i (A) 3r (B) 
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49. 

50. 

Two-perSon zero sum game is 

5598 

also known as : 

(A) Conflicting game 

(B) 

(C) 

Rectangular game 

(D) None of the above 

Both (A) and (B) 

A mixed strategy game can be 

solved by: 

(B) 

(A) Algebraic method 

(D) 

Matrix method 

(C) Graphical method 

All of the above methods 

50. 

k k* k * 

: 

(A) 

(B) 

(C) 

(A) 

(B) 

(C) 

MAT 305 

zi (A) 3ir (B) 
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