CSM—47/23
PART—II/PAPER—VII
MATHEMATICS
e
PAPER—II )

Time : 3 Hours
QXL : T QA

Full Marks : 250
Q4 Q@ : 980

The question paper contains 18 (Eighteen) questions
in GROUP—A, (12) and GROUP—B, (06) together.

g6e4@ gd4ag6a GROUP—A, (12) Y9° GROUP—B, (06)3
A4 18T gg 92|

GROUP—A

Candidates to attempt 10 (ten) questions.
Each question carries 15 marks.

aNKILIFIER 0T gg 980 FIQ CRIER VAR 669 |
geQie gga i 08 i@l

1. Find the root of the equation sinx =1+ x°, between -2 and -1 correct
to 3 decimal places by Newton Raphson method.

eI KN

Find the root of the equation sinx =1+ x*, between -2 and -1 correct

to 3 decimal places by Newton Raphson method.

2. Find the value of e'®° given e''" =5.4739, e'® = 6.0496, ¢! = 6.6859,
%0 =7.3891, %! =8.1662, e2? = 9.0250, €23 = 9.9742.
M G908 Qal

Find the value of e'®°, given e'7 =5.4739, !'® = 6.0496, ' = 6.6859,
e?0 =7.3891, %! =8.1662, e*? =9.0250, e = 9.9742.
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3. Compute by Simpson’s one-third rule, the integral J')«:2 (1-x)dx correct

0

to three places of decimal, taking step length equal to 0.1.

QSR @l

1
Compute by Simpson’s one-third rule, the integral I x%(1-x)dx correct
0

to three places of decimal, taking step length equal to 0.1.

. A company has five jobs V,W, X,Y and Z and five machines A,B,C,D

and E. The given matrix shows the return in rupees of assigning a
job to a machine. Assign the jobs to machines so as to maximize
the total returns.

Jobs |A| B | C | D |E
74 S5(11]10| 2 | 4
W 2|14 (6|3 |5
X 31125 |14 |6
Y 6 (14| 4 [11 |7
zZ 71918 |12|5

6615 @aIeIa QIEG QIRA 2l 9Q° dIEd 6de A0l 881 §¢ gea AIged
60309 @IF QLI CFIQ 6QRAIQ TarIE 450 @gF 1 6713Q AR 1A
MOE A°Ye Q01 QIR QIR YR OF1 6ARIQ 621RAIRS

Jobs |A| B | C |D|E
74 S|(11|10} 2 | 4
W 214 |6 |35
X 3(12|5 [14|6
Y 6114 4 |11 |7
Z 719 |8 [12|5

5. Given y’ =1+ xy with the initial condition that y =1, x =0. Compute

y(0.1) correct to 4 places of decimal by using Taylor’s series method.

el @
Given y’ =1+ xy with the initial condition that y =1, x =0. Compute

y(0.1) correct to 4 places of decimal by using Taylor’s series method.
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6. Prove that a simple graph with n vertices must be connected if it| Candidate

1 must not
has more than ‘5(” -1)(n-2) edges. write on

. this margin.

Prove that a simple graph with n vertices must be connected if it

: 1
5 has more than E(n -1)(n-2) edges.

7. Test for exactness and solve (1+ xz]y” +4xy’ +2y = sec? x, given that
y=0,y"'=1 when x=0.
AL [ |

Test for exactness and solve (1+x?)y” +4xy’ + 2y =sec? x, given that

y:O,y’:l when x=0.

8. Solve the PDE (y - xz)p +(x +yz)q = x> + y°.
dalie @l

Solve the PDE (y - xz)p+(x +yz)g = x* +y°.

9. A company produces soft drinks and has a contract requiring that a
minimum of 80 units of chemical A and 60 units of chemical B go
into each bottle of the drink. The chemicals are available in a
prepared mix from two different suppliers. The supplier X, has a
mix of 4 units of A and 2 units of B that costs rupees 10 and the
supplier X, has a mix of 1 unit of A and 1 unit of B that costs rupees
4. How many mixes from the company X, and company X, should
the company purchase to honour contract requirement and yet
minimise cost? (Formulate the problem and solve it by graphical
method).

61T QIR (2 dIRIY QIIFE KR 9° 9@ QVRIN UR QIR UAQAIL
JINILR J6QIR 6QOMER UT QUER 80 GHG, RTINS A ¥48° 60 GAG
ERIFRNR B 69QI] 9921 620 Q0 Q06 97 6dIFIERIE0Ig 999
fgaea AORQW 6RANI CAITIIRAT X, 6Q 4 GGG A NQ° 2 TG BS
fgeé a8 9RIQ-qai 10 61| 62I6d QIa1 X, 68 1 976 AG 2 986, BAgH
28 <210 AN 4 61 QAT X, B IRl X, 6360 {Igél Q0 QR Q491
S82IFIQ AUGIRT! I FER? Y@ ATH ¢F @7 *AR | (AN gL @R G
9ITRAR ARGEq 12| AAIIG [
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10.

11.

12.

Write a FORTRAN program that calculates the real roots of any
quadratic equation ax? + bx+c¢ =0 for given values of a, b and c. The
program should print a message on screen if the roots are imaginary

and should also be able to solve the equation if a =0.

4@ FORTRAN program 6R¢ll Q2] 60 @218 Q1€ TR QA6QIIQ
ax? +bx+c=0 92 @, b¥99° cQ YR gAY FER QI UG QLY QIERS
621081, 6069 6gIgIF @6 @ Q6 g9 K99 @G0! 9@ A6 a=0
AARRER AANRIS FRRIQ AN 6291

Consider a ball of mass m. It is attached to a spring of length r and
spring constant k. The spring when uncoiled has length [ The other
end of the spring is attached to a body like a pendulum. Derive its

equation of motion.

601G QAR A1 m QIR A 98| r AR 99° FF FFFId kQ 9@ I AL
QYS! 60606967 & uncoiled &M GIQ A [ AN F&Q URY 9B 19
6UgRL 98 9F ARG A°RG CLRUINI YRIQ 9IF AMRQE IR !Q

Write a C program that checks if a positive integer is divisible by
either 11 or 13, or both. If the integer is a multiple of 11, then the
program will return true. Similarly, if the integer is a multiple of
13, then also the program will return true. If the integer is not a
multiple of 11 or 13, then the program will return false.
Write appropriate user defined functions to perform all these

operations.

60T C 6dIgIF 6mG LRI IS positive integer 11 @Al 13 @0l Q@ QA
RS @ 962 QB RAQI A@ 11 @ gA0R 29, 6962 6gIgIF od A0S 6291
6208 99 13 @ gd0eR 949, 6062 F1)l 6gIgIF fed A0 6291 98 11 6 13
Q qéor 962, 6962 691917 Aed dayl 6291 ¥ANe 9F QIR AAYS user
defined functions 6mGl|
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13.

GROUP—B

Candidates to attempt 05 (five) questions.

Each question carries 20 marks.

AIDIEAIER 08F dg Moo 9w FlUER Qe 6QER |

g63ie 9gR ay 90 AR

Solve the LPP : Min. Z=x-3y+2z,s.t. 3x+y+3z<7, 2x+4y <12,
-4x+3y+8z<10 and x,y,z20.

geig eal

Solve the LPP : Min. Z=x-3y+2z,s.t. 3x+y+32<7, -2x+4y <12,
-4x+3y+8z<10 and x,y,z=>0.

Find y(4.4), by Euler’s modified method taking h =0.2 from the

. ; : dy 2- y2
diffe tial t —==
ifferential equation I ™

,y=1 when x=4.
daRlie @l

Find y(4.4), by Euler’s modified method taking h =0.2 from the

. . . dy _2-y°
differential tion 2Y =
erential equation w

,Yy=1 when x=4.

15. A company has three factories X, Y and Z and four warehouses A,

B, C and D. It is required to schedule factory production and
shipments from factories to warehouses in such a manner so as to
minimize total cost of shipment and production. Unit variable
manufacturing costs (UVMC) and factory capacities and warehouse
requirements are given below :

Find the optimal production and transportation schedule.
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From UVMC To warehouse Capacity in
Factories 3 Unit shipping costs in ¥ | Units per month

A B C D

X 10 0 11 2 75

Y 11 1 2 31 32

VA 12 4 3 3 6 67
Requirement 65 24 16 15

[ Page 5 of 8 ] [ P.T.O.
e M——




16.

17.
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69lIEN QAPIQ X, Y 49° Z QIF16Q G6RIE factory B A, B, C9° D QIFI6Q
QI6QIT 69IQIFIAR 281 Factory @ 6619191909 QIR 8 dAQLaq 19K
Jo1e® QA 2IREHR, QIR IR 9RQLR 8 AU AT 8T SAILIR AIRS!
g6 0699a9IR AYIRR ¢e Y9° FIQHIS| FFISI e 651U QR | FA6
goe 621081 A6l AQIen 8 989ee ANAGe 996 !al

From UVMC To warehouse Capacity in
Factories 4 Unit shipping costs in ¥ | Units per month
A B C D
X 10 0 11 2 75
¥ 17 1 2 3 1 32
VA 12 4 3 3 6 67
Requirement 65 24 16 15

Let x=c be a root of f(x)=0, which is equivalent to x=g(x) and I
be an interval containing c. If | g’(x)|<1 for all x in I, then the

sequence of approximations x,, x;,... will converge to the root c,

x. 1s chosen in I

provided that the initial approximation x,

eI @

Let x=c be a root of f(x)=0, which is equivalent to x=g(x) and I
be an interval containing c. If |g'(x)|<1 for all x in I, then the

sequence of approximations x,, x;,... will converge to the root ¢,

x. is chosen in I

provided that the initial approximation o

Using Runge-Kutta method of order 4, find y for x=0.1,0.2,0.3,

gy

given that =xy+y?, y0)=1.

gaIe |l

Using Runge-Kutta method of order 4, find y for x=0.1,0.2,0.3,

dy

i that —2 = 2 yl0)=1.
given tha T xy+y-,yl0)=1
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18. Determine the flow pattern inside a cylinder which rotates about| Candidate
its vertical axis with constant angular velocity ©Q and the surface| mustnot
being open to the atmosphere. (Assume that the atmospheric| Writeon
pressure is constant and the flow is in the gravitational field.) this margin.
daie @

. Determine the flow pattern inside a cylinder which rotates about
its vertical axis with constant angular velocity Q and the surface
being open to the atmosphere. (Assume that the atmospheric
pressure is constant and the flow is in the gravitational field.)
* & Kk
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