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Please read each of the following instructions carefully before attempting questions :
(I) Thereare eight questions divided in two Sections and printed both in Hindi
and in English.

(11) Czndidate has to attempt five questions in all.
(11f) Question Nos. 1 and 5 are compulsory and out of the remaining, three are

to be attempted choosing at least one question from each Section.
(1¥) The number of marks carried by a question/part is indicated against it.
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(V) All questions carry equal marks.
Note : Attempts of questions shall be counted in sequential order. Unless struck off,

artempt 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 strick off,
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\-Gwe an example of a ring having identity, but a subgroup of this having a different
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\ Let G be a group of order n. Show that G is isomorphic to a subgroup of the
' permutation group S .
[c] T i R Toqmeh 2Tead wied O QUi wa & | R f Ry 8 #1 oft v
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Let R be an integral domain with unit element. Show that any unit in R[x] is a
unit in R.
(a) p>0 I8 W ¥ A, P fomgoy L 1 1,
(1+a)® (2+a)® (3+a)
(i) Fredera: stfimamd qen (i) arie st & 15
Find the range of p > 0 for which the series : + 1 ~a>0 is
(1+a) (2+a)® (3+a)’
. (i) absolutely convergent and (ii) conditionally convergent,
1
(b) maAl nﬁ%ﬁﬂ'ﬂﬁ%%ﬂ;w_{x”'l[l—x}““llogmx AFfyard & 7 10
For what values of m and n, the mtegral Ix"‘ 1~ -x)" 1]ng}x is convergent ?
(¢) Tz i wer u(x, y) = (x-1)3 - '3)~:y"‘2 + 3}'2312431?.‘\'%39113?1%9'931?.’1@
/ﬁmﬁmﬁs@rﬁaqu)ﬁz%mﬁmﬁﬁm 15 -

Prove that the function u(x, y) = (x - 1)3 - 3xy? + 3y? lsﬂhdrmomttand find its
harmonic conjugate and the corresponding analytic function f| f(z) in terms of z.
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4 I az
Using Cauchy integral formula calcyfate integral }=Sedz, where cis the ellipse
1z-2| +|z+2|=6. ((z-=l)’ '
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A function f: R2 — Ris defined by f(K.Y]=JX?'+}'2 R L
0 ; xy)=(0.0) r, Ty
then show that: - ’

/ P ™
i) fis continuous at (0, 0). /- oY

ii) fpossesses partial derivatives at (0, 0). o
iii) fis not differentiable at (0, 0).
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4. (a) %aﬁrﬁmﬁargﬁ[thﬂ,aﬂpwmmmﬂmrgﬁ? z .
. . s
P o%elthat the polynomial (x2+x+4)is irreducible over F, where F is the field
rov
of integers modulo 11.
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Find the complete integral of the equation p? + g% - 2px - 2qy + 2xy = 0, where
N
ox' oy

/

-
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Solve: (D? - 3DD’ + 2D'2)z = e2X~¥ + ¢¥*Y + cos(x + 2y), where D= +—and =<
oy

(b) TS : (D2-3DD + 2D2)z = 2%~ 5’+e"*3’+cos(x+2y)'&fﬂD—~—@D 10

~2 ~2 2 .
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/\ /’

ﬁ} / Reduce the second order partial differential equation
N é%u &u & fu &
X’ — —2xy +y? — +x— +y 22 =0 into canonical form. Hence, find its
ax axay E"‘y ex f‘ A mn r 2
general solution. G\ - ’3*{‘4\5 5("\1’ % "
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6. (a) THFW xex-1 = 0 F fwreia fafu 2 2egaa ol 3! T 0 719 FIA |
. Fig root of the equation xe*-1 = 0 upto five decimal places by Bisectmn
ethU
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(b) =geA-THA fafu % 37 & 7™ «* - 12x + 7 = 0 1 T9wea ¥ 5 37F 7F g
31 it |

Using Newton-Raphson method, find a root of the equation x4~ 12x + 7 = § correct
to five decimal places. ) o
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Using Runge-Kutta method, find y(0, 2) and y(0, 4) for the differential equation
dy - |
=1+y“,wherey=0whenx=0. N o & X "‘j 5
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(a)

a’»'\‘ﬁ‘i | . - N \Unt ofinertia) aﬁterga-ﬂﬂmm (product of inertia)
} WHHTA S1&7 % iy af SIS Rlicd
a1 37 g oft sy | S e

Slﬂtl.‘ d & 3 - 15
nd prove the theorem of parallel axes and the theorem of mutually

erpendicular axes : '
perp .dlculdr axes for the moment of inertia and the product of inertia
respectively of rigid bodies.

ﬁwag AB 3V BC S BTEEN 8 i R 3 £ABC = 90°2, forg A% wmaTTE
T o ferfa o e w2 | Bl F 7T o, b 3, T ITH R W, T W, R AR

AB ¥ Uaﬁmwmﬁ%,ﬁ%@ﬁﬁqﬁ tan( = b’

a’+2ab’ =
Two uniform rods AB and BC, rigidly jointed at B and ZABC = 90°, hang freely
in equilibrium from the point A. The lengths of the rod are a, b and their
weights are W, and W, If AB makes an angle 0 with the vertical then prove that
2
tan0 = — ‘ ‘ piai

a’ +2ab — =~ ,/6/_ oy
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L:Em{axi +.:‘.bxy+cyﬂl_2_!|{(ax2 +2bxy +cy?) FEg T, S a b cm (>0), -E"‘T_ ;
K > 0 feerien & 21 b  ac, i & il w1 forftae e fsm 9 veanfo | 156%\9

s
Suppose that the Lagrangian of a mechanical system is given by ’,_/ﬁ&b,’ln
1 ola S . 1 5 3
=~ m(ax” + 2bXy +.cy*) - SK(ax" +2bxy + cy®), wherea,b,c,m (> 0), K> Oare (-2,

2 __,-'_"f.‘-*'-:-:""-.
constants and b?#ac. Write down the Lagrangian equation of motion and identify %) 4 - ™
the system. W

3 dq 1
Aha] 31Te 54 o foru, sffaer o nfa geftrton, — =F- -V
T TR ol GHET g U 5 ’ B
] v -
Fxplnininglhe standard notations, derive Euler’s equation of motion i

for an ideal fluid.
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—+kt°| | = | + *] =1 represents a possible form
a’k’t* [L b) [ ¢ ] I l

for the boundary surface of a liquid.

Show that atany time t

() ‘a o= =1 U M, P ues o) UF 310 39 § BT R, o799 Wams 1 @ | e @)
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A sphere of radius ‘a’ is surrounded by an infinite fluid of density P, the pressure
atinfinity being . The sphere is suddenly annihilated. Show that the pressure at

adistancer (r> a) from the centre of the sphere immediately falls to n( - ]
r
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