ROIL NO. «eeeeceecseescescossecsse

Question Booklet Number

O.M.R. Serial No.

B.A./B.Sc. (SEM.-VI) (NEP) (SUPPLE.)
EXAMINATION, 2024-25

MATHEMATICS
(Numerical Analysis & Operations Research)

Paper Code
B|0[3(0]6]|0]2|T

Time : 1 : 30 Hours

Question Booklet
Series

A

Max. Marks : 75

Instructions to the Examinee :

1. Do not open the booklet unless you are

asked to do so.

2. The booklet contains 100 questions.
Examinee is required to answer 75
questions in the OMR Answer-Sheet

provided and not in the question booklet.

All questions carry equal marks.

3. Examine the Booklet and the OMR
Answer-Sheet very carefully before you
proceed. Faulty question booklet due to
missing or duplicate pages/questions or

having any other discrepancy should be

got immediately replaced.

4, Four alternative answers are mentioned
for each questionas -A, B, C&D inthe
booklet. The candidate has to choose
the correct / answer and mark the same
in the OMR Answer-Sheet as per the

direction :
(Remaining instructions on last page)

wheriE  fg e

1. UT-YRIeR I O T 7 Wi ST T S0
el F S

2. UT-gRaE & 100 999 &1 qhemd @t 75
TR Bl Fadt &1 T OMR STFER-Sfie T &l

B HAT 8, FSA-GRTBl T | Gt At
% i T 2

e &% IR e A A Gd IA-YRaH
T OMR TFER-91IT %l AEEFIYED o8
ol Agel geT-gRaew SR 8 9 B
| B2 U & A1 U9 Th § A ) 89 W
B A1 3qH Rl o T &l B, 3d
I3 & |

JeT-gRTe § U% U9 & "X Gl
SW- A, B, CTd D B qlemd & 3 @i

foepedl & | T2 IR Ble 31 I B OMR
AT § gtad 99T @ e § 9 derR

I 8
(T R g 7o )



B030602T-A/192

If fix) is exactly divisible by ,
then 'a' is a root of f{x)=0.

A) &+ta)

B) (x-a)

(C) Both(A)and (B)

(D) None of the above

Bolzano method is also known as :
(A) Bisection method

(B)  Regula-Falsi method

(C)  Newton's method

(D) None of the above

If f(x) is continuous in the interval
[a, b] and f{a), /(D) have opposite signs,
then the equation f(x)=0 has
between x =a and x=b.

(A) No root

(B)  Atleast one root
(C)  Cannotsay

(D) None of the above

Which of the following method is not
an iterative method?

(A) Bisection method
(B)  Regula-Falsi method
(C)  Newton-Raphson method

(D)  Gaussian elimination

(3)

I BT Ax), -eenee g E[Uﬁi ey
2, A ', o0 I B

A (x+a)
B) (x—a)

(C) 3 (A) &R (B)
(D) SR | | B Tl

ST ffy B 39 A & S ST ST
(A)  fEueH iy

(B) -l fafd

(©) =T i

(D) W F q g T

R fx) A [a, b] F FAq & aq
Aa), fib) & T ol & a9 gt
fx)=0 Frx=a dX x=b & 99

(A)  #E g T

(B) ®9 ¥ FH Th 4

(C) && &l bl

(D) ST F G %3 7l
gﬁaw@m@mmmﬁ
(A)  TEwoE i

(B) - fafy

(C) gA-Uwd fafy

(D) MR ST
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5. The Bisection method is based on 5. e Ay g RBerd I STERd

which principle? &7
(A)  Newton-Raphson approximation (A)  FST-UHEA v Tehes
(B)  Lagrange interpolation (B) RIS fqdse
(C) Intermediate value Theorem (C) Hegdl AW Y
(D)  Taylor series expansion (D) W SICKIMELNIEY
6. What is the rate of convergence of the 6. FSA-THE fafy @ e & R
Newton -Raphson method? 14
(A) Linear (A) s
(B)  Quadratic (B) faurd™
(C)  Logarithmic © W’q
(D) Cubic (D) T
7. Choose the correct one from the 7. FT-THET fafr & ws ot &
following for single root in Newton- e =1 & @ @& @ g4
Raphson method : o
X, =X —f(x”) X, =X —f(x”)
(A) n+l n fr (xn ) (A) n+l n f/ (xn )
/(%) ACH
(B) K TX T f'(xn) B) L =X T f'(xn)
— _f’(x”) _ _f,(xn)
(C) xn+l - xn f(.x ) (C) xn+l - xn f(x )
f'(xn) — f'(xi’l)
(D) xn+1 :xn + f(x ) (D) xl’Hl - xn + f(x )

B030602T-A/192 (4)



8. Interpolation is the process of :
(A) Finding the derivative of a
function
(B) Finding the area under a curve
(C) Estimating values between
known data points
(D)  Solving differential equation
9. Which of the following interpolation
method is best suited for equally
spaced data?
(A) Lagrange interpolation
(B) Newton's forward interpolation
(©)  Newton'sbackward interpolation
(D) Both(B)and (C)
10.  Lagrange interpolation formula is used
for
(A)  Equally spaced data points
(B)  Unequally spaced data points
(C)  Only for extrapolation
(D)  Only for solving equations
11. Hermite interpolation is used
when .
(A)  Only function values are known
(B) Both function values and
derivation are known
(C)  Onlyderivatives are known
(D)  Only discrete data is known
B030602T-A/192

(3)

10.

11.

(A) et wEw H1 Feg=T A@
BT

(B) @ & Wi 1 &G S BT

(C) o ST forgati & &= & wHl
P STTA R

(D) favics THiEl B B B

frefeifea & & -9 sfqaee fafy-

I g it ST & [T qeH UG
&
(A) BT STATH

(B) =T & I e
(C) T & ISl SHasH
(D) & (B) &R (C)

(D) %ad TN B BT B

(A) %99 BT d T G
(B) W & A SR T Al S

(C) @ad FIH & UH & &
(D) %aq STHaq sl 5q &



12.  Which of the following is a forward 12. = & ¥ H9-T oW FX THRE

difference operator? 77
A AN (x)=f(x—h)-f(x) (A Af(x)=f(x—h)-1(x)
B) A (x)=f(x—h)+f(x) B) A (x)=f(x—h)+f(x)
©)  Af(x)=f(x+h)-f(x) ©)  Af(x)=f(x+h)-f(x)
(D) Af(x)zf(x+h)+f(x) (D) Af(x):f(x—i-h)—i-f(x)
13. Which is not required in Newton's 13, =& & 9IS S G 4 1 AT
divided difference formula? Tt =7
(A)  Equally spaced points (A) 9°H gﬁ T %Fg
(B)  Function values at data points (B) 3 1%!*_3'\3?[ W & & AW
(C) Divided difference values (C) fsisia &Y /0
(D) None ofthe above (D) SR § | BE el
14.  Who defines the first divided difference 14, @t X, AR X, ® 99 flx) ® T
of f{x) between arguments x, and x,? foiora ofa @ @ g9 87
f(xl)+f(x0) f(x1)+f(x0)
(A) —— (A) X +x,
(B) f(xl);f(xo) (B) f(xl);f(xo)
fxl_fxo fxl_fxo
o Lt o Lt
(D) f(xl);f(xo) (D) f(xl);f(xo)

B030602T-A/192 (6)



15.

16.

17.

(A) D’ =i[v2 +V? +%v4 +%v5 + oo

(B) Dzzi[vz—vu—v —EV5+....

The divided difference is symmetric
with respectto .

(A)  The number of terms used
(B)  The order of the data points
(C)  The value of the function
(D)  None ofthe above

What is numerical differentiation used
for?

(A)  Solve linear equations

(B)  Find approximate derivatives of
a function

(C) Integrate functions

(D) Solve
problems

optimization

Which is a correct relation?

h2

1_, 5

12

(C) D’= %[vz +2V2 43V AV 4]

(D) D’ = %[vz —2VP 43V -4V ]

B030602T-A/192
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15.

16.

17.

(D) SYU | 9§ &g TE

G fa¥eT & SuanT fee fore fRm
ST ®?

(A) ok THHTT B & F F [T

(B) W o ST Gl bl ST
P b o

(C) oM %l T B & [T

(D) PR THERA i HHEE H
% fore

HF-AT T TE ’?

(A) D’ =%[v2 +V? +%v4 +%v5 Foarns }

(B) D’ =%[v2 _vi g —%vs +}

12

(C) D*= %[vz +2V2 43V 44V 4]

(D) D’ =%[v2 —2V? 43V -4V 4 ]

[P.T.0.]



18.  For what numerical quadrature is  18.
used?
(A) Differentiate functions
(B)  Solve algebraic equations
(C)  Integrate functions approximately
(D)  Solve differential equations
19.  Whichis aproperty of Cote's numbers?  19.
A) G =nC,
B) C'=nC",
© G =C,
D) G =C,
20.  Inthe system of linear equations, the  20.
matrix [A/B]iscalled  matrix.
(A) Homogeneous
(B)  Non-homogeneous
(C)  Augmented
(D)  None of the above
21.  In LU decomposition, a matrix A'is  21.
decomposed into  matrices.
(A) Diagonal and Triangular
(B) Identity and Triangular
(C)  Orthogonal and Diagonal
(D) Lowerand upper triangular
B030602T-A/192 (8)

TS SEhal P SYANT fhatera feham
ST 27

(A) e B ST

(B)  dioiig @Rl & &

(C) WMl o STFHI FH
(D) 3T BN & &

HiT H G F T BT 57
A)  C=nC,

(B) C'=nC",

© G =C,

D) ¢ =C,

(A) TEEg
(B)  STEHEY
(C) wada



22.  In system of linear equations, which
is not an iterative method?

(A)  Jacobimethod

(B) LU decomposition method

(C)  Gauss-Seidel method

(D) Relaxation method

23.  Which method is also known as method
of simultaneous displacement?

(A)  Jacobimethod

(B)  Cholesky decomposition method

(C)  Gauss-Seidel method

(D)  Gauss elimination method

24.  Which of the following is a direct
method?

(A)  Jacobimethod

(B)  Relaxation method

(C)  Gauss-Seidel method

(D)  Gauss elimination method

25. When relaxation method can be
applied successfully?

(A) The diagonal elements of
coefficient matrix are non-
dominant to the other coefficients
in the corresponding row

(B) The diagonal elements of
coefficient matrix are dominant
to the other coefficients and
diagonal element must be greater
than the sum of corresponding
row for at least one row

(C)  The sum of elements in each
row must be greater than the
diagonal elements in the
corresponding row

(D) None of the above

B030602T-A/192
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22.

23.

24.

25.

W BTN B gomE H BHA-
g ffy 7@t 87

(A) e fafy
(B) LU faged fafy
(C) HNo-dea fafy
(D) fosifa fafy

g fafy &l Fuq faearo &t fofy o
Fed &7

(A) e fafy

(B) el Tqged [y

(C) Ag- Hisw fafy

(D) T Swgee faf

frr & @ 3v-a wwy fafy
&

(A) e fafy

(B) fagifq fafy

(C) HNa-deT fafy

(D) T Swgee faf

fersifer fafYr s EheIIgEh e JAR 9
e &7

(A) TliEw AgE & Aol d@
T g H o Ol WX
-y B

(B) Uik Mg & Akl e I
TOTichl IR STl Bl & e feeel
ad %9 § 9 Th G & g
i df & A @ et B
e

(C) ud® died § @l ® AT @
Uiy ® faepet dwl 9 ST e
ey

(D) SqU H 9§ HiE TE
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26.

27.

28.

29.

B030602T-A/192

The Gauss-Seidal method gives results
faster when the pivotal elements are:

(A)  Smaller than other coefficients
(B)  Larger than other coefficients
(C)  Equal to other coefficients
(D)  None ofthe above

In which method back substitution
procedure is used?

(A)  Gauss elimination method
(B)  Gauss-Seidal method

(C)  Jacobi method

(D)  Relaxation method

Which of the following is not an
eigenvalue method?

(A)  Gauss elimination method
(B)  Jacobi method

(C) Power method

(D)  None of the above

If a matrix A is orthogonal and A is an

eigen value of A, then is also
an eigenvalue of A.

1
@ 5

1
B) =

L
© -2

1

D) (1-ay

26.

27.

28.

29.

(10)

Ara-died fafy qa asit & gRem 3 &,
S gEd T e ad 2l

(A) I [UIH | B

(B) & YUH § W

(C) 1T Uikl & I

(D) IR F § FE

fre fafy # uem ufoeeme ofem @

ST R ST 87
(A) T I fal
(B) Wa-disd fafy
(C) el fafy

(D) fosifa fafy

Fret & @ $-@ omgiee iy &
&7

(A) I I

(B) el fafy

(C) e} iy

(D) SW § § FE &

I e A Taaq & AR A B A

& SN 8, @ ... Al STgE A &=
MM B

1
@A)~
1
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_b
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1
D) -y



30.  Which method is used to find all the  30.
eigenvalues of a symmetric matrix?
(A) Newton-Raphson method
(B) Bisection method
(C)  Jacobi method
(D)  Gauss-Seidel method
31.  Which is second order Runge-Kutta  31.
formula?
A  »=(k+k,)
1
(B) ylza(kl+k2)
1
©) y1:y0+5(k1+k2)
(D)  None ofthe above
32.  Whichformulaisused in Euler'smethod  32.
to solve the differential equation
dy
- = x’ ?
dx f( y)
(A) yn+1:xn+hf(xn’yn)
(B) yn+1:yn+hf(‘xn’yn)
1
(C) yn+1:yn+5hf('xn’yn)
(D) yn+1:yn+2hf(xn’yn)
B030602T-A/192 (11)

Teh THAC HGE & T SAFTHA Sl

FA % fore T fafy 1 SwErT 2 57
(A)  FA-UHEA fafy

(B) faueT fafy

(C) S ff

(D) N9-deT

g #9 & ®1-Fg g dHe-a1
&

Ay =(k+k,)

1
(©) y12y0+5(k1+k2)

(D) W F q g T

gay [ 7 sasd qHIH

%= (x.y) @ = B 3 Rre fod
T H ART B 87

(A) yn+1:xn+hf(xn’yn)
(B) yn+1:yn+hf(xn’yn)

1
© V=2t (%)

(D) yn+1:yn+2hf(xn’yn)
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33.

34.

35.

What is the value of k2 in third order

of Runge-Kutta method?

A hf(x.2)

k
(B) hf(x0+§,y0+51j

h k,
(C) hf[xo+5,yo—5j

(D)  None ofthe above

Which formula is used to solve

differential equation y' = f(x,») by

backward Euler method?

@A) Y=y, +hf(x,.2,)
B) Py =(1+h) f(x,.5,.)
©)  Yu=v.+20f(x,.5,)

D) Vo =V, +h S (%00,0)
Which is multi-step method?
(A) Milne's method

(B) Adam-Bashforth method
(C) Both(A)and(B)

(D)  None ofthe above

B030602T-A/192

35.

(12)

33.

34.

T B ® -G O k, B AH

T 87

(A)

(B)

©)

(D)

hf(xo,yo)

h k
hf[x0 +§,y0 +Elj

h k
hf[xo +§,y0 _Elj

SR | 8 HiE T

Uee YR Al g oferhe I
V'=f(xy) & & FA & o Beg

TN Bl ST AT S &7

(A) yn+1:y,1+hf(xn,yn)
(B) yn+1 :(1+h)f<xn+l’yn+l)
(C) yn+1 :yn—l +2hf(xn’yn)
(D) yn+l = yn +hf(xn+1’yn+l)
- fafy - 7

A) B # R

(B) UsH-gywiY fafy

(C) 3 (A) 3R (B)

(D) ST § § B



36.  Which is Milne's predictor formula?
4h
(A) y4:yo+?|:2f1_f2+2f3:|
4h
(B) y4:yo+?[2f1+f2+2f3:|
4h
©  n=nrz2- 21
4h
(D) y4:yo+?|:2f1+fz_2f3:|
37.  Which approximating functions are
commonly used?
(A)  Trignometric function
(B)  Exponential function
(C)  Rational function
(D) Alloftheabove
38.  What is the main goal of function
approximation?
(A) Solve algebraic equation
exactly
(B) Represent a function in a
simpler form
(C) Increase the complexity of a
model
(D) Eliminate all errors in
computation
B030602T-A/192

36.

37.

38.

(13)

e B QEga® G B 87

@ r=rer g2 f020]
(B) y4=y0+%[2f1+f2+2f3]
©  r=rr g2 1-20]
O y=rr 3 2h 120

-9 SFPAMG B AR ST
Rl o 27

(A) BrepriEdE e
(B) i B
(C) URAT B

(D) IR a9l

I R BT T M L B B |
2?

(A) i FHET B qEE w9 A
& B

(B)  fobell BT @1 TR WY & FET
HE

(C) uiqeq & Sfeadr ser

(D) T F |t A B g
BT

[PT.O.]



39.  What is true for the least squares
approximation?
(A) Italways passes through all the
data points
(B) It minimizes the integral of
absolute errors
(C) It minimizes the sum of
squared vertical deviations
(D) It is exact for polynomial
interpolation
40.  When least square approximation is
used?
(A) Thedatais perfectly fitted by a
polynomial
(B)  The system is linear
(C)  The datahas errors
(D) Interpolation is not possible
41.  Which type of error is minimized by
uniform approximation?
(A) Mean square error
(B) Maximum absolute error
(C) Relative error
(D)  Root mean square error
42.  Which method is best suited for
minimizing the maximum error over
an interval?
(A) Taylor series method
(B)  Simpson'srule
(C)  Chebyshev approximation
(D)  Trapezoidal rule
B030602T-A/192
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40.
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42.
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AT B 8
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(D) ¥E TqEgUe 987 & fw wdh
?

A o iTehe & ST He AT
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IUgHT {6 S &
(B) IOTel e &
(C) a1 # et &
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(B)  AfreheH e Ffe

(€) @ e
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43.  What is the use of Chebyshev  43.
approximation?
(A)  Minimize average error
(B) Minimize integral error
(C)  Minimize maximum error
(D)  Maximum number of terms
44,  How Chebyshev polynomials of first ~ 44.
kind of degree n over the interval
[-1, 1] is defined?
A T, (x) = sin (ncos_1 x)
B) T, (x) =cos(nsin_1x)
© Tn(x)zcos(ncosx)
D) T,(x)= cos(n cos™ x)
45.  Whatis the Chebyshev polynomial of ~ 45.
degree 2?
A T, (x) =2x" -1
B) T, (x) =2x" +1
© T (x) =x" -1
(D) T, (x) =x"+1
B030602T-A/192 (15)

JdIg  gfThed  H STERT R
77

(A) o e FATH HA

(B)  GHERA Y& FAqH HTA

(C)  aferpa™ e IAaH HTA

(D) 7o @ SAHTH HEAT B
AR [-1, 1] W & n & = 56
% 300 T A A0 AR R
ST 27

(A) Tn(x)zsz'n(ncosflx)

(B) Tn(x):cos(nsin*lx)

©) Tn(x):cos(ncosx)

(D) Tn(x)zcos(ncosfl x)

o 2 IS99 9gue 1 57

A T (x) =2x" -1

2

B) T (x) =2x" +1

2

©) T,(x)=x-1

2

Dby T (x)=x2+1

2

[P.T.0.]



46.

47.

(A)
(B)
©)

(D)
48.

49.

B030602T-A/192

Which is recurrence relation for
Chebyshev polynomials?

A) T, (x)=2xT,(x)+T,(x)
B) T, (x)=2xT,(x)-T,(x)
©) T, (x)=2xT,(x)+T,,(x)

(D) Tn+1 (X) = 2XTn (X) - Tn+1 (X)

Which one is linear difference
equation?

+ay

aOyn+k n+k— l

aOynfk + alynfkfl +
Cloyn + alyn_l +.o + akyn_k =

aOyn+1 + alyn+2 +

In shooting method, the boundary value
problem is transformed into

(A)  Alinear equation

(B)  Asystem ofalgebraic equations
(C)  Aninitial value problem

(D) A Fourier series problem

Which numerical method is used to
solve initial value problem in the
shooting method?

(A)  Euler-modified method
(B)  Runge-Kutta method
(C)  Taylor series method
(D)  All ofthe above

46.

(A)
(B)
©)

(D)
48.

49.

(16)

%Eﬁs‘laagqﬁ%i%quﬁfwa%—w

(A) T, (x)=2xT,(x)+T,(x)
(B) T, (x)=2xT (x)-T_ (x)
©) T, (x)=2xT, (x)+T,,(x)
(D) T, (x)=2xT,(x)-T, (x)

aOyn+k + alynJrkfl

aOynfk + alynfkfl +
ay,+ay,  +....+ay,  =f(n)

a,y, 4 + ay,.. +....... + ay,..= f(n)

S Rl e T B | T R
&g & gRafdq fear st &

(A) RaF BT

(B)  diSig GHIBXOT &l T YTl
(C) URFE A9 qHE

(D)  GRET ael T

T oy o gRes 7 qEeE @ oEd
B & U e TR ol @ s
e e &7

(A) TR % G oy

(B) -3 fafy
(C) T <@ fafy
(D) SWEd g



50.  Which type of boundry condition  50.
specifies the value of the solution at
the boundaries?
(A)  Firstkind
(B)  Secondkind
(C)  Thirdkind
(D) Periodic
51. Who coined the name Operations  51.
Research?
(A) Bellman
(B) Newman
(C)  McClsky and Trefrhen
(D)  None of the above
52. What is the first step in solving  52.
Operations Research?
(A)  Model building
(B)  Obtain alternative solutions
(C)  Obtain basic feasible solutions
(D)  Formulation of the problem
53.  What is the main objective of Linear  53.
Programming problems?
(A)  Solve equations
(B)  Minimize or Maximize a linear
objective function
(C)  Draw graphs
(D)  Perform integration
B030602T-A/192 (17)
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(A) T FER
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(€) T R
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(A)  JAN
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54.  Which is required for the formulation

of'a Linear Programming problem?

(A)

(B)

©

(D)

The objective function must be
well-defined and should be
capable of being expressed as a
linear function of decision
variable

The constraints must be capable
of being expressed as linear
equations

The resources must be finite and
having measurable quantities

All of the above

55.  Whichis correct, Ifa Linear Programming

problem consists of m linear inequalities

or equations and n variable?

(A)
(B)
(©)
(D)

m=n

m<n

m>n

All of the above

56.  Which of the following is correct?

(A)
(B)
(©)
(D)

B030602T-A/192

min z=max (-z)
min z=max (1/z)
min z=—max (-z)

None of the above

54.

55.

56.

(18)
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T AETH 27
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ST WM B OrEl ave 9§
ufRefed fer o @ &R
ol =X @ W wew B w9
9 Zaq G\ H w@EH e
Bl

(B) sl @ W THiwEl » w9
9 Fq & § |@EH BT
AT

(C) daree Qi qen S9h 9E
e I BN ARy

(D) IEd T4

HH-TT Tl &, IS TH WD HHRIN

9 & m s STEHA a1 GHE

A n =X 7

(A) m=n

(B) m<n

(C) m>n

(D) IEd q9
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(A) minz=max (-z)

(B) minz=max (1/z)

(C) minz=-max(-z)

(D) SR § | BE &l



57. A basic solution is said to be 57.
degenerate if one or more of the basic
variables are
(A) Zero
(B)  Positive
(C)  Negative
(D)  None of the above

58.  In a sytem of m simultaneous linear  58.
equations in n unknowns, the number
of basic solutions will be
(A) atleast "C_

(B) atmost "C_
(C) atleast "C_
(D) atmost "C_

59.  What must be the an objective function ~ 59.
in a linear programming problem?
(A) Maximize
(B) Minimize
(C) Maximize or Minimize
(D)  None of the above

60.  Whata constraint is called which does  60.
not affect the solution to the given
linear programming problem?

(A) Positive
(B)  Negative
(C) Feasible
(D)  Redundant

61.  Theslack variable is always 61.
(A) positive
(B)  negative
(C)  non-positive
(D)  non-negative

B030602T-A/192 (19)
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(A) ®HEFH"C_

(B) affepad "C_
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(A) T
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(C) &M
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(A) I

(B)  FTHF

(C) IR-TFTTH

(D) IR-FTH
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62.

63.

64.

B030602T-A/192

The non-negative variables which are
subtracted from the left hand side of the
constraints having > signs so as to
convert them into equations are called:

(A)  Surplus variables

(B)  Slack variables

(C) Both(A)and(B)

(D)  None ofthe above

For the objective function
min z = 3x,— x,, the objective function
line z =0 passes through :

(A) TandIII quadrants

(B) ITandIV quadrants

(C) IIandIV quadrants

(D) TandII quadrants

What is the maximum number of
basic feasible solutions to a given
system of 3 simultaneous linear
equations in 4 unknowns?

(A) 3
B) 4
C) 5

(D) 12

62.

63.

64.

(20)

I N-FomeTss =) o2 39 wiaet R
e >fre B 3 99 9 § g S%
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BT @ 2=0 ........ q BT oIl
Bl
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65. How many basic solutions of the 65. {T=iciRad THHIOT JoTH & fohae qa

following system of equations are there? T §7
X +x,+x, =2 X +x,+x,=2
X, =X, +x, =2 X=X, +x,=2
@A 0 A) 0
B) 1 B) 1
<€ 2 <€ 2
D) 3 D) 3
66. Which point set defines an g- 66. @HH-dl fig o= &g a & s} #
neighbourhood about a point a? e-epear H g HRar =7
(A) {x:|x—a|<8} (A) {x:|x—a|<8}
(B) {x:|x—a|>8} (B) {x:|x—a|>8}
© {x:|x—a|£a} ©) {x |x—a|£s}
(D) {x:|x—a|28} (D) {x:|x—a|28}
67.  Which of the following set is open? 67. = & q -1 == Gl 27
(A) {(xl,xz) : xl2 + 2x22 = 1} (A) {(xl,xz) : xl2 +2xz2 = 1}
(B) {(xl,xz) N xl2 + 4)622 < 4} (B) {(xl,xz) : )cl2 + 4x22 < 4}
©) {(xl,xz) : 2xl2 + x22 > 4} © {(xl,xz) : 2xl2 + xz2 > 4}
(D) {(xl,xz): X, +x <1} (D) {(xl,xz).' X+ X <1}
68.  Whatis the intersection of two convex ~ 68. & Iqd H’ﬁﬁﬁﬁ H1 gfosed
sets? 4
(A) notaconvex set (A) IO = T B
(B) aconvex set (B) Uh IO 9=
(C) may or may not be a convex (C) I af=d B o A § AR
set SER|
(D)  None of the above (D) SR ¥ | BE -l

B030602T-A/192 (21) [P.T.O.]



69. If x,,x, € C, then the set C is said to

be a convex set if
(A)  Ax,+(I-1)x, eC and
0<A<1
(B)  Ax,+(I1-1)x, ¢C and
0<A<1
(C)  Ax,+(I-1)x,eCand 1<)
(D)  None ofthe above
70. IfaLPP:
max z = cx
Subjectto Ax=Db, x>0

Where A is a mxn matrix, has an
optimal solution, then at least one
basic feasible solution must be
optimal." This resultis knownas .

(A)  Fundamental theorem of linear
programming

(B)  Weak duality theorem
(C)  Fundamental theorem of duality
(D)  Existence theorem

71.  While improving a given basic feasible
solution, the vector a,_to be introduced
into the basis is called :

(A) Netevaluation
(B)  Outgoing vector
(C)  Incoming vector

(D) Key element
B030602T-A/192

69.

70.

71.

(22)

AR x,x,€C, A TG C & I
e Fel S © AR . |

(A)  Ax,+(1-1)x eC M
0<Aa<l1
(B) Ax,+(1-2)x, C T

0<A<l1
(C)  Ax,+(1-%)x, €C 3 1<
(D) ST F G %3 ol
A T WaH HHII TR
BT 7z = cx
Ax=b, x>0 % HdA

SEl A, mxn ® B ©, 36H T
T FHEM 8, A A 4 FH 0F oo
TG THIEM S5aH B el 39 GReTH
... 3 &9 1 S R

(A) Mes wART @ Aifas
ED

(B) 30 ad Rre
(C) & # YT 5
(D) 3Rdae qHEH

fobell Rw T gt Eer A 7 GO
A g9, IR F Hiae fpar @
R o B Fe ST Bl

(A) & TAHT
(B) S el Qs
(C) ¥ dw Fiest
(D) 7= @



72.  If o is the incoming vector and B_is  72.

the outgoing vector, then the element

y,, in the coefficient matrix A is called:

(A)
(B)
(©)
(D)

73.  Ifalinear programming problemhasa  73.

Net evaluation
Outgoing vector
Incoming vector

Key element

feasible solution, then it also has .

(A)  unbounded solution
(B) Dbasic feasible solution
(C)  no solution
(D)  None of the above
74.  Two-phase method was givenby .  74.
(A)  George Dentzig
(B)  Orden
(C) Wolfe
(D)  All ofthe above

75.  Method of Penalties is also known as:  75.

(A)  Simplex method
(B)  Two-phase method
(C) Big-M method
(D) Allofthe above
B030602T-A/192
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A AN are GRS o AR S A
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(C) AN am &
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3 T e BRI T B T
A &, A 36 T T ... 9 3
(A) I FHEH

(B) U HWG HHEM

(C) @I g el

(D) SN F § &3
fg-=rer oy ... 3 g & & M
(A) St Swefom

(B) @iReA

(C) I

(D) ST gt

<8 o fafy @ ... f Fed B

(A)
(B)
©)
(D)

3 fafy
fg-axor fafy
I91-uH fafy

SR gt
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76.  InBig-M method, a large negative price
-M is assigned to each in the
objective function.

(A) artificial variable
(B) slack variable

(C)  surplusvariable

(D)  unrestricted variable

77.  The Big M method is an extension of
which technique?

(A)  North-West Corner method
(B)  Simplex method

(C)  Least cost method

(D)  Dual simplex method

78.  Inphasel of Two-phase method, which is
correct for auxiliary objective function?
(A) Minimize Z = X slack variables
(B)  Maximize Z=Z surplus variables
(C)  Minimize Z=Z Attificial variables
(D)  Maximize Z=2 Atrtificial variables

79.  When degeneracy may occur, while
using the simplex method to solve an
LPP?

(A)  Atthe first iteration

(B)  Atsome subsequent iterations

(C) Both(A)and(B)

(D)  None ofthe above
B030602T-A/192
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77.
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(A) PR T

(B) RIRR =R
(C) oIfEEY =}
(D)  SwfE(dd =)

g1 T fafY R d@e @ [JER
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(A)  FA-UREH BT Al
(B) @ fafy

(C) a9 o fafy
(D) f& &¥ fafy

fg-axor fafy & g™ =Ror §, Jers
T ® B oW F TE ?

(A) M Z=3 R =
(B) offhaH Z =3 SRQY =W
(C) HH Z=3 FH =W
(D) AR Z =3 FHBEH =N

W FARIE THET P BT B D
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Ui e & Hehal 27

(A)  T9 FgR W
(B) %B §& & TGN W
(©) M (A) &R (B)
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80.  Lexicographic method is also known  80.
as
(A)  Charnes perturbation method
(B)  Generalized simplex method
(C)  Two-phase method
(D)  None of the above
81.  Whatis the dual of a primal problem?  81.
(A)  Unique
(B) Notunique
(C)  Unique under some condition
(D)  None ofthe above
82.  Whatis necessary to solve a problem  82.
of maximization type by the dual
simplex method?
(A) €, <0 for some j
B) ;20 for some j
(C) C;20 forallj
(D) €, <0 forallj
83.  Ifaprimal problem has 2 constraints,  83.
then what is the number of variables in
its dual?
A 1
B) 2
< 3
D) 4
B030602T-A/192 (25)
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(A) = e R

(B) MR WX A

(C) g =R fafy

(D) ST ¥ § HE T
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(A)  JfadE

(B) ot @
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(A) FBj&fw C; <0
B) Fp 3R C;20
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A 1
B) 2
C) 3
(D) 4
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84.  If one or more artificial variables are
needed to form an initial identity
matrix, then the LPP is said to
be
(A) Standard form I
(B)  Standard form II
(C) Both(A)and(B)

(D)  None ofthe above

85.  What is the advantage of revised
simplex method?

(A) It provides an efficient
computational procedure for
solving an LPP on digital
computers

(B)  The revised simplex method
automatically generates the
inverse of the current basis matrix
as well as the new basic solution

(C)  Fewer entries are required at
each iteration of it

(D) Alloftheabove

86.  Inwhich of the following, the changes
in LPP are usually studied under
sensitivity analysis?

(A)  Variation in the price vector C

(B)  Variation in the requirement
vector b

(C)  Variation in the element @; of
the coefficient matrix

(D) Allofthe above
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87.  Which of the following is true in  87.
sensitivity analysis?
(A)  Addition of a new variable to
the problem
(B)  Addition of a new constraint to
the problem
(C) Both(A)and(B)
(D)  None of the above
88.  When atransportation problemis said ~ 88.
to be balanced?
& 2a=2b
i= Jj=
(B) Z a. + ij =1
i=l j=1
(C) Z; a, — Z;bj =1
i= Jj=
(D)  None ofthe above
89. How many number of non-basic  89.
variables are there in a mxn
transportation problem?
(A) mn
(B) m/mn
€ @m-1@-1)
D) @Mm+1)(n+1)
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90. The number of basic variables in a
transportation problem with m
sources and n destinations is
(A) m+n
(B) m+n-1
(€) m+n+1
(D) m-n-1

91. In Vogel's approximation method,
select the row or column for which the
penaltyis .

(A) maximum

(B) minimum

(C) zero

(D)  None ofthe above

92. By North-West corner method, we
always geta  basic feasible solution.
(A) degenerate
(B) non-degenerate
(C)  optimal
(D)  None ofthe above

93. A feasible solution is said to be
optimal if it the total
transportation cost.

(A) minimizes

(B) maximizes

(C) Both(A)and(B)

(D)  None of the above
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94.

94.
C, 20, what is the condition for a
feasible solution x; to be optimal?
(A) ZI:Z;CV‘XU =1
i=l j=
(B) (Cy + xy.) =1
i=1 j=1
© €y =0
i=l j=1
0 22(C+x)=0
i=l j=1
95.  Which is related to assignment 95.
problem?
(A) Modimethod
(B)  Hungarian method
(C)  Gomory's method
(D)  None ofthe above
96.  The transportation problem can be  96.
regarded as a generalization ofthe .
(A) sequencing problem
(B)  assignment problem
(C)  PERT-CPM problem
(D)  None ofthe above
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97.  In a travelling salesman problem, a
salesman wants to visit n cities. What
will be the number of possible routes?
(A) n
(B) n!

(©) (ntD)!
D) (@D

98.  To solve the assignment problem of
maximization, we multiply each
element of the cost matrix by
A) 0
B) 1
<€ -1
D) =

99.  Inan assignment problem, if i™ person
is unsuitable for the j* job, then what
will be the cost of the Cy cell?

A) 0
B) 1
<€ -1
D)

100. Inan assignment problem if X; denotes
that i™ person is to be assigned the j™®
job, then which of'the following is true?
(A) Zx = Z;x =0

j
B 2% =25
(C) ,21: xy. * ; xl.j
(D)  None ofthe above
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Rough Work / % ED]
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Q1 ® @ © ©
Q2 ® ® @ ©

Q3 ® @ © ©

5. Each question carries equal marks.
Marks will be awarded according to the
number of correct answers you have.

6. All answers are to be given on OMR
Answer Sheet only. Answers given
anywhere other than the place specified
in the answer sheet will not be
considered valid.

7. Before writing anything on the OMR
Answer Sheet, all the instructions given
in it should be read carefully.

8. After the completion of the examination,
candidates should leave the examination
hall only after providing their OMR
Answer Sheet to the invigilator.
Candidate can carry their Question

Booklet.
9. There will be no negative marking.
10. Rough work, if any, should be done on

the blank pages provided for the purpose
in the booklet.

11. To bring and use of log-book, calculator,
pager & cellular phone in examination
hall is prohibited.
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