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7z : (i) 7 Yo-TF A @GS I T T E | R @8 A R T & | g wie 5l &
IR AT, IR @E & FH @ HH g 5v Hav & Filed |
(i) TR T I7FHTATE |
(iii) TF 97 & @t 9T 7 IR 37T T T 1597 i |
(iv) FTT TH-TATA FTageiet FFAAE |

Note: (i) This question paper consists of two sections ‘A’ and ‘B’. Each section has
four questions, attempt any five questions. At least two questions should be
from each section.

(ii) All questions carry equal marks.
(iii) All the parts of the same question must be answered together.

(iv) Only Non-programmable calculator is allowed.

@ usg - ‘A’

Section - ‘A’

1. A i‘@T%ZBCOSB+CSinG %W%=l+ecosﬁaﬁwﬁﬂﬁﬁﬂﬁﬁ?ﬂ

Toeprferm | 20
(@) Ush gHad, Uk 9 (a, b, ¢) & B ST & 3T 37871 1 A, B. C W WY HIedT & |
%@W%Tﬁﬁ0ABC%%HW%+%+%=2%,@O@%@%I 20
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(a) Find the condition that the line = B cos 6 + C sin 6 touches the conic

/

== 1 + e cos 6.

(b) A plane passes through a point (a, b, ¢) and cuts the axes in the points A, B, C,
respectively. Prove that the locus of the centre of the sphere OABC is
a b

c : f o
=+ —+==2, where O is the origin.
X ¥ 2

2. (3) s fafmw T: R3 SR, TR, y,z)=(x+zx+y+2z2x+y+32) ¥
gferfyd 8, @1 W @ A F Hife | w0 o s tEn Waw glatee

T:R? — R? for@ gad 2, fess fwwwe (T) = a1y (M) & 2 20
@) T2+ y? = 64a> AU TATH y2 = 12 ax & R &1 F1 &GS F1 I, FE ‘2’
T i e R | . 20

(a) Find the range and Kernel of the linear map T : R} — R? defined by
TG, y,2)=(@x+Zx+y+2z2x +y+ 378
Can you write a linear map T : R? — R? such that Range (T) = Ker (T) ?

(b) Find the area bounded by the circle x2 + y> = 64a” and the parabola y* = 12 ax,
here ‘a’ is a real number.

; , " d
(37) WHTﬂ%TUT(D*+2D+l)y=x51anEﬁW£||3|Q,WWDEa%1 20

@ afer Ao i g % fore Brediee 1 fadta form 21 @ feamee 20

N
=5 (loe )

el g few gi_i%mﬁammél

(a) Solve the differential equation

LS ]

(D? + 2D + 1)y = x sin x, where D z‘&%-

(b) If Fi:: is the Christoffel symbol of second kind for the metric tensor g then

i)
show that rnl\ =5 (log \/g)

Where g is the value of the determinant of the tensor g;;.
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4. (3) 2a WS TN U @, e wag Sl 2, wh aE &fod o W R @ faeed
wfet, o e 1 g ¢ 8, w a2 | s fop armgem <Rt srereen H g@eht O

T &S ¥ A1 Al 45° FehE WR AT sm—‘[

)éigmaml 20

) @w%uﬁamyﬁﬂm‘g{qj(xydx+xy3dy)$‘rsafﬁﬁm;ag?csfﬁﬁ

C
(1, 0), (0, 1), (1, 0), (0, —1) ST THRCATE T 2 | 20

(a) A square of side 2a is placed with its plane vertical between two smooth pegs
which are in the same horizontal line and at a distance C. Show that it will be in
equilibrium when the inclination of one of its edges to the horizon is either 45°

1. afa-c
or 7 sin 2 )

(b) Evaluate j (xydx + xy2dy) using Stokes theorem, where C is the positively

c
oriented square with vertices (1, 0), (0, 1), (=1, 0), (0, -1).

gvus -

Section - ‘B’
5. (31) femmu i n-=it &1 v uitiid g9 n-fagi are T s 9g % qearhi 2 |

Te T % 3ATTaeeh THE o Joushi] T = avg i ot Ire i | 20
(@) e fRuf faftr & wfiertor x2 — 2 = 0 % YFTeHe et &1 W SUHSE & SHI d%
Y[EdH ST <hITT | 36k TTreor i Hife 12 ? 20

(a) Show that every finite group of order n is isomorphic to a permutation group on
n-symbols. Also find a permutation group isomorphic to the octic group of a
square.

(b) Find the positive root of the equation x2 — 2 = 0, correct to two places after
decimal using Regula-Falsi method. What is its order of convergence ?

6. (31) femmeu fh v vaa wg= T YRR Gad e, U HOH a4 @ | R % U6 TG

YT T IR Ueh Had et 1 SETetl i S U JH Had 7 & | 20
(@) 3 3raeha gHieR (D? + 2 DD +D‘2)z=e2’f+3y
=l 7 shiferg, agr[):——amn‘——%l 20
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(a) Show that a continuous function defined on a compact set is uniformly
continuous. Give an example of a continuous function defined on a bounded
subset of R, which is not uniformly continuous.

(b) Solve the partial differential equation

(D?+2DD' + D)z =X+
Where Ds.gand D' E%

7. (3 uﬁf(t)@aﬁamﬁ@%ﬁﬁmwa‘raﬁmﬂmf(msA;tlkﬁa@sm
A, et A 3K g 3R E A fer o (1) weh e wge @ i A k|
tferen &l &1 Fahdl 2 | 20

@) el & A £ [0, 1]‘>R,Gﬁfn(x)=x“ﬁqﬁmﬁ?r%,%l5ﬁww&

T

SR IR | S Heg | A1 I A 8 A ixn%mqf(x)=

n=0)

1=

St [0, 1) % fore weh gam it g i Sie A1 | 20

(a) If f(t) be an analytic function in the whole complex plane and satisfying the
inequality |f(t)| < Alt/k, where A and K are positive constants, then show that f{(t)
is a polynomial of degree not exceeding K.

(b) Discuss the uniform convergence of the sequence of functions f, : [0, 1] &> R

o0
given by f (x) = x". Hence or otherwise check whether the series Zx"
n=0

converges uniformly to the function f(x) = on [0, 1) or not.

1—x

8. (39 asﬁ;x23+§=1ﬁx-aa%qﬁa:q3hﬁféiaﬁammwx-m%mﬂa

3T I ST a d b G T E | 20
(@) Foreht 7o % fadiiea wifa %1 ol <hifvr af fasg (0, 0) WA m 1 T EId a7
ﬁ@aﬁ(l,@)aﬂﬁ(—howwmﬁamé|m%@aﬁaﬁwﬁ@ﬁ°’ﬂ| 20

(a) Find the moment of inertia about x-axis of the solid obtained by revolving

AR : ;
; + b2 = 1 about x-axis, a and b being positive constants.

(b) Discuss the two dimensional motion of a fluid having a source of strength m at
(0, 0) and equal sinks at (1, 0) and (-1, 0). Also draw the stream lines.
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