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[ CSM—47/22 )
MATHEMATICS
ddie

| PAPER—II

Time : 3 Hours
AeILh : N QL]
Full Marks : 250
gd Q@ : 980
The figures in the right-hand margin indicate marks.
dgde @116 dES Jdevia gg QIS QAIKIRE |

Candidates should attempt any 10 (ten) questions of
GROUP—A with word limit of 250 words and should
attempt any 5 (five) questions from GROUP—B
with word limit of 300 words.

AIDIEN1F167 GROUP—A § 6067163 0T gga @aa 980 48
C1I66 99° GROUP—B 6 6069163 85 94a 28
Moo §R ARIER AT Y6 |

GROUP—A

1. Evaluate the integral

UPERMIR NYIAR QB
1
dx
I(f)=)——
0 1+x

using (i) compound trapezoidal rule and (ii) compound Simpson’s 3

rule with 2,4 subintervals. 15
i) @8 gI6UedeIn (trapezoidal) @19¢ IQRIQ @A | (i) SIS

1 -
Simpson’s 3 rule 49Q 2,4 subintervals |
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4. Find the complete integral of the equation xp+3yq422+2x2q2 = 0.

2. Find the exact solution of

0@ QAR 6lIw

dy ]
~=2+Z y1)=2
; p y(1)

(i) Use Euler’s method to determine y(1:2) with h = 0-1 and
h = 0-05.

y(1:2) with h = 0-1 and h = 005 349 U1 Euler’s 986 21
@ag |
(i) Compare the approximate results with the exact values. 15

ARARR IRTR  OR RY A2 QR @R |

3. Find the general solution of yi” +y”=3 %2 + 4sin x—2cos x by using
the method of Undetermined Coefficients (UC). 15

Q@Q Coefficients (UC) g QIS8 y™ +y” = 3x% + 4sinx— 2cos x Q
AR AARIS CHIF |

15

xp+3yq—2z+2x>q° = 0 ANRRER AF4 A6 ARIF FRG |
5. Determine the number of positive integers in A={1,2,3,....... , 3000}
that are— 15

A={1,2,3,......., 3000} 68 AR positive integers FLD FOG |
(i) divisible by 7 or 2;
7 @9l 2 QI8 INPO;
(i) divisible by 7 and not 2;
7 Q101 FRUPG Qg 2 QIR |6%;
(iii) divisible by 2,3,7, but not divisible by 11.

2,3,7 QI6l 3RIFG @g 11 QI0I INFE Q62 |

2
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10.

Suppose G = (V, E) is a simple undirected graph, whose vertices are
labeled as 1,2,3,..... 10 and the degree of each vertex in V is even.
How many such distinct (labeled) graphs with 10 vertices can be
constructed? 15

URILIR G = (V, E) 6208 99 6% 26040 gIT, QIia vertices 1,2,3,.....10
ACE AR CLIAE 9° V 68 g6Y@ vertex @g1 eI QAL | 10 & vertex
66l 696010 % (ERIR) 9IT FFIE FALIR AIR?

Use the simplex method to solve the following LP problem :
ORYE LP 291QUIa AAIIS JIR 0P IR0 UeLIQ 909 ¢

Min Z=x-3y+2z
subject to the constraints

% 90Re e Iy Fag
3x-y+32<7,-2x+4y<12,-4x+3y+8z <10
and x20,y=20,z=20 1S

Determine an initial basic feasible solution for the following TP,
using the Least Cost method. 15

A9 @8 602Q (Least Cost method) @420 @4 @¢ 64 (TP) AR 9@
gI08e 6913@ (basic) AR AARIS FL 960G |

Dy | Dy | D3 | D4 | Supply
0, 6 | 4 5 14
0O, 89 7 16
05 4] 3 2 5
Demand | 6 |10 |15 | 4 35

Explain if, if-else and nested if-else with examples and syntax. 15

QI2QE 99° syntax QALQ, if-else 99° nested if-else I @B |

What is token? What are the different types of token available in C
language? Explain. 15
6019e @17 C «dlea (C language) 69l Qe gelea 66199 (token) @8l
QIME? QLI |
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11.

12.

13.

A plane having an area of 06 m? is sliding down the inclined plate
at 30° to the horizontal with a velocity of 0:36 m/s. There is a
cushion of fluid 1-8 mm thick between the plane and the plate. Find
the viscosity of the fluid if the weight of the plate is 280 N. 15

9@ 698 06 m? Y9I ¥R plane 30° 68 YAABAINER 0-36 m/s ELTER
sliding @88 | plane G plate 168 1-8 mm @ thick 90 IR I
2I9ad (cushion) 28 | 99 696a G@F 280 N 2IM 6069 9aR ARG LI
@a |

Given a force, F = (5 g = 3_;'\—2,&) N acting at a point P whose position

with respect to origin is given by Tr"p /o= (3;'\ +2f-2%) m, what is the
moment about an axis through the origin O with direction

6:%}%%1’%? 15

@ force gRIR QRINIRE, F = (51 -3 - 2k) N 9% 3968 PRIdieea QI2ia

feLi

Qql aneea 80 Tho =31 +2]-2k)m, Qleu dEIAN | = -

-

Q0 QL0 QYR O ARINER IR axis A RN FTAER 6A |

GROUP—B

State Newton-Raphson iteration formula to compute a root of an
equation f(x)=0 and hence write a program in BASIC to compute

a root of the equation cosx—xe* =0 lying between 0 and 1. 20

f(x)=0 AMREER ()R 669 @89 QIR Newton-Raphson geaIQ@ 489
g6 @ag 99" 0B 1 FRIER 9 AR IR F67 @6Ig BASIC 60 4@
691911 6R¢1g |
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14. Let G be a graph of order n>6. 20| Candidate
must not
09 GQ n26 Q9 GIT 6291 QAN | write on
this margin.
(i) Show that either G or G has a vertex v of degree at least 3.
69¢1q 64 G @Al G° Q 4@ vertex v @91 2BQA6R 3 2B |
(ii)) Prove that G or G® contains a cycle of length 3. (Consider the
adjacencies between the neighbours of vertex v above.)
JeIdl 98 60 G @Al G contains a cycle of length 3. (@UEQUB vertex
v above Q2 YELIFNAIRE FRIER A LAY 91 ¥6G 1)
. dy ;
15. Given a=1+y2,y{0)=1. Find y(0-1) and y(0-2) by fourth order
Runge-Kutta method. 20
dy = = % .
s 1+y%, y(0)=1 2B 6069 | Runge-Kutta 9806 998 59¢/5606Q
69R QIR 9] y(0-1) L y(0-2) |
16. State and derive the Euler equation of motion in hydrodynamics.
20
2IQ6Q19IRRIF (hydrodynamics) 68 666 Euler & AN@0d 2QIg 2918
G 4iq @99 |
17. (i) What is function?
Function @617
(i) Explain different classifications of user defined functions based
on parameter passing and return type with examples. 20
aiefige Qid® (parameter passing) @ N2IQ YRUIPAR YRIREND ATER
ZRIRG 98 RUERIB,/NLIANE IFY FRILIRAU RITIFERR AVLQEAL
AR 6541904 /99 1R0¢ F8 IS KR |
/5 I | : 5 [ P.T.O.




18. Consider the problem : 20| Candidate

must not

ATMIY PR KR : write on
this margin.
Maximize Z = 2x; —5x3
subject to the constraints :
X, +Xx3 22,

2x1 + x5 +6x3 <6

X1 —Xp +3x3 =0;

Xy, Xg,x3 20

fi Write its dual.

2Ia dual emd |

(ii) Solve the primal and then find the solution of the dual.
SAIR@RIER AR @ 99° U6 dual AL 68 |
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CSM—47/22 6 PPP24/3(092)—182






