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MATHEMATICS (PAPER-II)

Time Allowed : Three Hours ‘Maximum Marks : 250

QUESTION PAPER SPECIFIC INSTRUCTIONS

(Please read each of the following instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and § are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which must
be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space
provided. No marks will be given for answers written in medium other than the authorized

g one.
Assume suitable data, if considered necessary, and indicate the same clearly.
) Unless otherwise indicated, symbols and notations carry their usual standard meanings.

Attempts of questions shall be counted in chronological order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.


https://prepp.in/

WwWWw.prepp.in prepp

Your Personal Exams Guide

Tus—A / SECTION—A

1. (@) =H T G a4l 2 x2 & ar<laes g * I o w3, 6 o xz 2 0. Tl R G

r

MR TH & A1 Th @8 3| 7 i v Iag= - é T - ac R} =l =iifda =t 21

T N @98 G &1 9= (A1) IT6gg 87 3104 IW FI b W& i~

Let G be the set of all real 2 x 2 matrices : f.vhere' xz # 0. Show that Gis a «

- aec RS,

group under matrix multiplication. Let N denote the subset -

i Is N a normal subgroup of G ? Justify your answer, 10

(b) aq?{amnaa—cff dx % fraeer w1 gty Hifsu|
| x*(l +e™™)

: : dx
Test the convergence of the improper integral f > ; | 10

x2(1 + e~

(c) maﬁﬁqﬁmmf(z]:miu,aﬁ ; !

3 : 3 - |
flgy= X BV 70 0, 1) =0
X +Y

i H\ﬂﬁrgqtﬂﬁ?ﬁ;ﬂmqﬂrﬂﬂ?{“ﬁﬁwm%,Wz:OWf%WHW%ﬁﬁ%I

|
" Prove that the function f(z) = u + w, where
x> (1+i)-y>(L-10)

fla) =g 2#0; f=0

satisfies Cauchy-Riemann equations at the origin, but the derivative of f at
z =0 does not exist, 10

(d) S flz)=— F z=0 0 z=1 % ©-ME ST doh F yEm A

z2 (z 1)

Expand in Laurent series the function f(z)= 2 : about z=0 and z=1. 10
z°({z ~1)

(-CRA-A-DTUE/39 2
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(e) @l () fafa & g ga Hifse -

Hferheiepd ST Z = 6x; + Sx,
ay1q T

2x; + x5 £16
Xy + x5, €11
X, +2x,5 26
Sxy +6x,5 £90
4 Xy, X9 20

Solve graphically :
Maximize Z =6x; + Sx,

subject to

2x; + x5 £16

Xy +x49 <11

X, +2x, 26
S5x; +6x,5 <90
Xy, Xn 20 10

2. (a) zuige f6 Z, ws &3 21 7@ Z, d (5] +[6) aw (- [4])" @ AR
Show that Z, is a field. Then find (5] +16])"' and (- [4])"' in Z,. 15

) [ flx) dx = wEweR A, @

2xsinl-cosl x€]0, 1]
X X

fi =] : e

L

Integrate J; f{x) dx, where

' 2xsinl-cosl , xe]01
Flx) = X SIn - = COS - x€ !0, 1] T
k ¢, , x=0

C-IRN-K-OFENE/ 39 3 [P.T.O.
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3T Oy 8 | 9 2 7 16
B ERE 6 | 2 J :
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Find the initial basic feasible solution to the following transportation problem
by Vogel's approximation method. Also, find its optimal solution and the

minimum transportation cost :

. | Destinations

O?'Ig i?lS 02
O3

Demand

LS
M|h|le o) B
I

G
h
I~ W

P2 | D3 {.Dy J Supply

14
16
S

20

(@) <uitse foh agem (a+bw:w® =1}, & a a0 b IRl A ¥, T I q° T F

=TI T & B

Show that the set {a+ bw:w°> = I}, where a and b are real numbers, is a field

with respect to usual addition and multiplication.

(b) e

| r xy (3x% - 2y°)
' flx y) = 7 g :

(% y) # (0, O}
0 , % ) =(0,0)

F

1.5

2 g 2 2 2
%ﬁaqaf(o’o)amaf(o’o)ma%m|mma,ﬁfg(o,0)m S a2 3

dxdy dy dx
gract # ot faa=mr fifsm

| 2 2
' Obtain 209 2*£0,0

for the function
0x dy dy dx

: xy(3x2—2y2}
| O
Fix y) = T (% y) # O, O)

O (6 y) =0, 0)

. L 3% f 3% f
Also, discuss the continuity of and at (G, 0).
dxdy dy dx

C—ERX-A—1 5 lifk/ 39 4

0x oy dy dx

1.5
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(©) st a1 g wQ AT [ L & w fe

1 2
(1 + — COS 9]
2

Evaluate the integral J?: & using residues.

1 2 20
[1 + — COS BJ
2

4. (q Tug vt & =3 Q (V5S)={a+ bJ/5:q be Q) duus digd & wuAHAY o1 2!
Prove that the set Q(\/g}m (a+bJ5:aq be Q) is a commutative ring with
identity. 15

(b) T TRt & A & g x? + y? + 22w AW 9 Hfe e [ oxyz = e

2

Find the minimum value of x° + y2 + z° subject to the condition xyz = a’ by

the method of Lagrange multipliers. 15

(c) wwwm faft & g A=l Was Soma wwen & |t 3909 g 90 T .

Afrhaiaa T Z = 30x, + 24 x,
T 5

OSx; +4x, £200
X, £32
Xo <40
Xy, Xo 20

Find all optimal solutions of the following linear programming problem by the
simplex method :

Maximize Z = 30x; + 24x,
subject to
9xy +4x, =200
x; =32
Xo <40
Xy, X9 20 20

CBRN-A-ORIB/39 5 [ P.T.O.
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EYurs—B / SECTION—B

(@) | 1ift sraEe wlE (2D2 -5DD’ +2D°2) z =24 (y - x) | T HFT
Solve the partial differential equation (2D? -5DD’ +2D"%) z =24 (y - x) 10

(b) wHH cosx —xe* =0 F, IR ITHE Al 9% Hal, A T FH & oY FA-1%e &ty

1 FedHTe HifeU|
Apply Newton-Raphson method to determine a root of the equation
cosx —xe™ =0 correct up to four decimal places. 10

(c) et o % g0 [ L w1 wen % R S s & geme R

014+ x

Use five subintervals to integrate using trapezoidal rule. 10

[t

] + x?

d) ¥ AND 791 OR F4RiTa g EIel #0370 e S5 2 = xy + uv 10 G o Wi
&l {1 il

Use only AND and OR logic gates to construct a logic circuit for the Boolean
expression z = xy + uv. 10

(e) %‘ﬁ]ém % WHIRUN & TRATA A L U Al 1 Td F1 GHIHT FTd HIiTT |

‘Find the equation of motion of a compound pendulum using Hamilton’s
equations. - 10

6 32z 5 3%z
- (@) il 2 = 4% 2 o R w9 § aurfa Hifcm

0x” dy°
2 2
Reduce the equation Q = x? M to canonical form.
dx 4 8y2 - 15

C-AhA-N-0BUH/ 39 6
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(b) TMIE-TEEd FuER it & g adtem fe

— Xy +2X9 —Xx3 =1
— Xy +2x4 =1
%1 g e (F7 gTrafmi Hife) |
Solve the system of equations
2xy — xXp =7
( —X] +2x5 -x5 =1

"XQ +2x3 =1

using Gauss-Seidel iteration method (Perform three iterations). 15

(c/ x=0-8WyHﬂWW$ﬁ%%Q,ﬁﬁ'%=Jx+y, y(0-4) =0-41 Ig=hIR & &1-Fel
BT 1 FHTA ST | 9 F9E h =0 -2 R

Use Runge-Kutta formula of fourth order to find the value of y at x=0- 8,

d
where a—i = \/x +y, Yyl0-4)=0-41. Take the step length h =0 2. 20

2 2
7. (a) Q%ci-,ql.“-{@rﬁ(aﬁ[g:n,@'{ﬁﬁ,%zg—g)mﬁmmfﬁm,ﬂﬁmaﬂﬂ?ﬁ
¢ X

3N ISR faem f(x) = k(sin x — sin 2x) T

, 2
Find the deflection of a vibrating string (length = n, ends fixed, g——;:a—;
dt 0x
corresponding to zero initial velocity and initial deflection
f(x) = k(sin x — sin 2x) | 15
(b) T & w-foes fam & v & wya-9¢ a9 R
Draw a flowchart for Simpson’s one-third rule. 15

| 2 2
(© = an v o= Llog| XY 1Y | 3 Ry vame-tad e i
2 Tlix-a@® +y*
. 1. [+ @? +y?
Given the velocity potential ¢ = = log
2 Tlix-a? +y?

. determine the streamlines. 20

C-BAN-X-0FXEF/39 7 | P.T.O.
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‘u  9%u
8. (a) Waﬂﬁm—zz——-, O<x<l, t>0, foar 2
ot  ox?
) u(c0)=0 0<x<]1
(i) %(J@O)=x2-, 0<x<l

(i) u(O t=u(l, f) =0, @wh ¢t & forw
2 2

- Solve 9——21i=a—!; , 0<x<l, t>0, given that
\ a2 dx

() u(x,0=0 0sx<1

(ii) a—“(x,()]zx?-, 0<x<l

dt :
(iii) ul0, =u(l,§=0, for all ¢ 15

(b) Tl oft gefim 9T x 3 y & &€ qoige i x + xy = x.

' For any Boolean variables x and y, show that x + xy'= X. 15
|

(c) T AT WATR T & 9, T W@H J90ed ata & Jquiad] @i (i) wae & fou,
IHrr-wea g 319 Hifsu)
Find Navier-Stokes equation for a steady laminar flow of a viscous
incompressible fluid between two infinite parallel plates. 20

* & K

4
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