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1. (a) Show that a group G satisfying g2 = eVaeG must be abelian. (10)
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1. (b)

If the subsequences <a2n_1>and<a2n> of a sequence (an> converges to the same

limit [, the sequence(a,)converges to L (10)
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1. ()

Show that the sinx is uniformly continuous on [0,00).
led p(x) = Qint — x 6":0/90)
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Let flz) be entire function satisfying |f(z)|sk|z|2 for some positive constant

k and all z. Show that flz) = az? for some constant a. (10)
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Show that if the optimal value of an objective function is attained at more than
one extreme points then every convex combination of these extreme points also
gives the optimal value of the objective function. (10)
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rational numbers.

Show that the polynomial 25x.4 + 9x3 + 3x + 3 is irreducible over the field of

(1)
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2. (b) Prove that a bounded function f is integrable on [a, b] if and only if for every :,x::i::;sm

€ >0, there exist a partition P of [a, b] such that UP,f]- L(Pf] <e . (l5] |»=Huemagle
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Maximise: 2x; +4x, +4x; —3X,

X t+X,+x3=4
Subject to x; +4x, +x, =8
X1,Xp,X3,X4 20

Use the dual problem to verify that the basic solution (x;, x,) is not optimal.

(20)
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Let N be a normal subgroup of a group G. Show that G/N is abelian if and only if

for all x,y €@, xyx‘ly’1 eN.
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3. (b)
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Let lima, =1, then prove that lim
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3. (o)

State Cauchy’s Residue Theorem! Using it to evaluate the integral
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bounded polyhedron then atleast one extreme point gives an optimal solution of
the LPP. A (15)
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Classify the singular point z = 0 of the function f(z)=

principal part of its Laurent Series expansion.

z

z—-sinz

and obtain the

(15)
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Solve: (y2 + 22 —xz)p—nyq+ 2xz =0.
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0 0
If u=u(y-z, z-x, x-y),then find the value of —E+a—u+—7’—t.
ox 0y 0z
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5. (¢ Given the Boolean Expression X = AB+ ABC + ABC+ AC (10) ;u:sl:::::::
(1) Draw the logical diagram for the expression
(11) Minimize the expression
(iii) Draw the logical diagram for the reduced expression
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5. (d)

. . : 1. [(x+a)’+y° :
Given the velocity potential ¢=—log 75 | determine the streamlines.
2 (x-a) +y

(10)
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Calculate the moment of inertia of a solid uniform hemisphere

oy +z?=a?,z>0 with mass m about the OZ-axis. (10)
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The equation x? +ax+b =0 has two real roots a and B. Show that the iteration
method

_ ax, +b . _
(i) Xjyp = ——= is convergent near x = o if |of>|p|.
X
(11) Xppp =~ is convergent near x = « if |cc| < [BI
X +a
2
. Xi+b | :
(iii) Xy1 =— - 1s convergent near x = o if 2|OL| < |oc+ B| . (15)
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A steady inviscid incompressible fluid flow has a velocity field

u = fx,v =—fy,w =0, where fis a constant. Derive an expression for the pressure

field p(x,y,2) if the pressure p(0,0,0) = p, and F =-gzk . (20)
Ghem o . flux‘d Lo Steady inv;sad‘\nmzma
{
ik ’752 w=0

/7%@«0@*&"

amd \eloaly U Z fx
b g = “'*@J*M
J"QIO/D): b iy

Voo~ Ll Mw gualer [ty

9’}7% [&J!M) 4

— ,gzk

-

Candidates
must not write
on this margin



NEXT IRS BNUBhEV-355%F MATHEMATICS | CSE (MAINS) EXAMINATION | Paper-II

Page 61

—vp= (AT E PHYS fazk
- ope o - Y oo pgbet atfglr Bsze

D%

MM%WPW’J”J”\

L5y pet
f/(w gg,fﬂﬁ

pR Y
ond ’ﬂ wfcﬁ)bz
ek

(ds 20 = ”L%_

2 b= a7 4 f,(2) @

Candidates

this margin



NEXT IRS

‘én(iléh‘a'v-iﬁiz MATHEMATICS | CSE (MAINS) EXAMINATION | Paper-II

Page 62

SO ,
pe " - fify ~fo <1
Z

2
r

g AQ(D/OIED) = fq

Candidates
must not write
on this margin




NEXT IAS BNUbhEV-3534 MATHEMATICS | CSE (MAINS) EXAMINATION | Paper-Il | page 63

Candidates
must not write
on this margin




NEXT IAS EﬁmMATHEMAHCS | CSE (MAINS) EXAMINATION | Paper-Il | page 64

’ i . Candid
7. (a) Find the equations of the system of curves on the cylinder 2y = x? orthogonal nf:sm::::me
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to its intersections with the hyperboloids of one-parameter system xy = z + c.
(15)




NEXT IAS SNUbHEV-3534 MATHEMATICS | CSE (MAINS) EXAMINATION | Paper-Il | page 65

Candidates
must not write
on this margin




NEXT IAS

EA0bHEV-3534 MATHEMATICS | CSE (MAINS) EXAMINATION | Paper-II

Page 66

Candidates
must not write
on this margin




NEXT IAS BNUBHEV-3534 MATHEMATICS | CSE (MAINS) EXAMINATION | Paper-Il - | page 67

Candidates
must not write

R |
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Consider a system with two degrees of freedom for which V =g} +3q,q, +4q3.

Find the equilibrium position and determine if the equilibrium position is stable.
(15)
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Find the stream function of the two-dimensional motion due to two equal sources
and an equal sink situated midway between them. (15)
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Write down the algorithm for solving the equation: xe*-1=0 by bisection

method, correct to 4 decimal places. (15)
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8. (¢

Find the steady state temperature in a circular plate of radius a which has
one half of its circumference at 0°C and the other half at constant temperature

u,C. , (20)
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SPACE FOR ROUGH WORK
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