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Q.1 (a)

Find all the units of Z[V-5]. (10)
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Q.1 (c)

ay not be
(10)

Show that every convergent sequence is bounded but the converse m

true.
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Q.1 (d)

Prove that the converse of Lagrange’s theorem is true in case of cyclic group.
: (10)
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Q.1 (e)

Using graphical method, solve the linear programming problem.

Maximise Z = 3x, + 2x,

x =X, 21

Subject to x, +x, 23 (10)
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Q.2 (a) | If Gis a group s.t. ?(GF)is cyclic, where Z(G) is centre of G then show that Gis | onthismargin

abelian. (15)
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Q2()| Let a<h be real numbers and O<A<l. Put

X =a,x,=b and

X2 =AX, +(1—/1)x,,,,. Show that the sequence {x,,} converges and find its limit.

X =%, ™, =% K\o'? O\D (15)
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Q.2 ()

iff f(z) can be written in the form ,f(Z)me’—(fl); where ¢(z) is analytic and

my‘ mzl. (20)

non- zero at z,. Moreover, Res,., f(z)= (m=1)!
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Q.5 (a)

SECTION-B

Show that the equations xp = vqg, z(xp + yq) =2xy are compatiblc and solve them,
=g - 10
Sep =M N 2Upayy) ey (10)
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Find the principal (or canonical) disjunctive normal form in three variables

p.q,r for the Boolean expression ((p/\q)—)r)v((pf\q)—)—d‘) . 1s the given

Boolean expression a contradiction or a tautology? (10)
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(10)

Q.5 (d) Find the stream function of the two-djmensional motio

and an equal sink situated midway between them.
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Q.6 (a)

Three parallel rectilinear vortices of the same strength k and in the same
sense meet any plane perpendicular to them in an equilateral triangle of side

a. show that the vortices all move round the same cylinder with uniform speed

in time (47%a’)/3k. (20)
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NEXT IRS
Candidates
Q.6 (b) | Find the integral surface of linear PDE x(j'2+£)p-y(xz+z)q=(x2—y2)z which :“;::::a‘:;f'
(15)

contain the straight line x+y=0,z=1.
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Q.6 (c)

Find a cubic poiynomial in x which takes values —3,3,]1,27,57andi0’7 when

x=0,1,23,4and5 respectively. N £5)
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Candidates
Q.8 (a) | Obtain the Boolean Function F(x,v,z) based on the table given below. Then must not write

on this margin
simplify F(x,y.z) and draw the corresponding Gate network: (15)
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A particle at a distance r from the centre of force moves under the influence of

. k

the central force ¥ =-—.where k is constant. Obtain the Lagrangian and
’

derive the equations of motion. (15)

P\&.&\kﬂ\“\wﬁ) ?\a\‘t\w ('C}_BB NCACET.
=k \w&\\-{m 3“% N\~ ?d\!‘\\‘\"‘\'& w
Sy T \ae SVL IV E

T w\ﬂm‘&j & s é"m ©

Y ' n
NN S SR el G X

—

e TR <
Ceee e L

Paoleonktal Q_,’(\Qj\aj NN N Foned w3

P& o -+ ‘é\'(‘ pes \.:‘__
| 4§32 2

3

v

A -

Coe \_o\aw\m\a\ww\ \ T
\L = Lealet aetet) — s

2 N

Now \—o\aﬁmg““‘ o M
LA R N STRENE

e Ry _ %,__\f - Q
'%F:RI{ 9

W~ Q = i D
Welhey e ¢ fan

Candidates
must not write
on this margin



NEXT IRS MATHEMATICS | CSE (MAINS) TEST SERIES-2023 | TEST-6

Page 78

—Q

é&m%) ——(w\ﬂs’* A
SN L
" \w\xr *;__.f\—r_w:ré,“ *\Q/-r‘L} N @

%r\"'*\\w\\j A § -9~ 9

A\ L) — -

;’_\_\-va ) Q()r) Q

"—-_—_——__—_ L]
= \mrL% A Lear by 'LQ/) —®

“\Q\\r\o\\-‘mﬂx Qﬁ H\a\im\

Candidates
must not write
on this margin




Page 80

Q38 ()

NEXT IAS MATHEMATICS | CSE (MAINS) TEST SERIES-2023 | TEST-6
A tightly stretched string with fixed end points x=0 and x=/ is initially at rest
in equilibrium position. 1f it is set vibrating by giving each point a velocity

it
Ax(]—x) , find the displacement of the string at any distance x from one end at
any time 5@all. (20)
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