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Please read each of the following instructions carefully before attempting questions.
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. There are EIGHT questions printed both in English & Hindi.
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. Candidate has to attempt FIVE questions in all in English or Hindi.
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. Question No.1 is compulsory. Out of the remaining SEVEN questions, FOUR are to be
attempted.
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. All questions carry equal marks. The number of marks carried by a question / part is
indicated against it.
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. Write answers in legible handwriting. Each part of the question must be answered in
sequence and in the same continuation.
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. Attempts of questions shall be counted in sequential 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 answer book must be clearly struck off.
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. Re-evaluation / Re-checking of answer book of the candidate is not allowed.
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1. (a) Show that ), n(__;)gnn is a conditionally convergent series.
e} (_1)n T
ESCLELAE T Wi " ogn T TqSTae SATHATL ST 2 (5)
(b) Determine all group homomorphisms from S; to  Zs.
S3 | 7y TF THT T THETATAT T 0T HIforT | (5)
(c) Solve:
0z 0z
X a + yZz 5 = —Xy
e R
0z 0z
x£+y25— —Xxy (5)
(d) Find the value of y(0.5) for Z—Z =y; y(0) =1, using Euler’s method with step
sizeh =0.1.
e FAfer T SRT #7d §0 9% AR A = 0.1 % | Z—z=y; y(0) = 1, % form
y(0.5) &1 ATH AT | (5)
2. (a) Prove that any subgroup of a cyclic group is cyclic.
g T & = a3 1 F12 At ST T gran g | (7
(b) Define the order of an element in a group. Let G be a finite group of even order.
Show that G has an element of order 2 and that the number of elements of order 2
in G 1s odd.
g & Tl sraaa &t FIfE & TRTu SIS 919 SIS0 ¢ UF 87 & &
gRfia = | eI & ¢ FFT2F UF AETI 3T G | FIE 2 F qagq4l
Qe
#T "weqT AU gl (7)
(c) State Abel’s test for convergence of improper integrals. Test the convergence of
©  sinx
fO log (x+2) x.
THTHTT THTERAT o FATHELT 3 oI sterer qreqor &7 %9+ forfe |
©  sinx
Jy o2 1D dx 3 FfSrEwor 71 aderor Fifor | (6)
3. (a) State the logarithmic test for convergence of a series. If {a,} is a sequence of real

numbers such that {na,} is a convergent sequence, show that Yo, a, is an

absolutely convergent series.



(b)

(©)

4. (a)

(b)

(©)

T AT o ATHHLT F O[T TLIUERT G0 &7 H99 o) afs {a,} areqET
AT T T w9 UaT & % {n2a,} UF Af9@m oq@we g, 91 faey &
Yie1 Gy T TEH AT 20T 2 (7
State second mean value theorem of integral calculus. Let f:[0,1] > R be a
continuous function such that foll f(x)|dx = 0, show that f is identically zero on

[0,1].

THTHFAT FA & (G qTET AT THT F7 F99 g

A 90 £:[0,1] » R TF UHT Hqd FAA & 1 follf(x)ldxz 0, a7 fear=a &
f HHTEET | [0,1] 9T FIHT Bl (7

Let f(z) = 221 and let L be the line in the z-plane through z=0and z = 1 +i.
z+1

Find the image of L under f.

H‘I?Fﬁﬁ'l;ff(z)zgsﬁ'{z—w-lwfmfargafz=0 AT z=1+i T 9 qTAT
@ 8 | L FT f % siaia Siafess Jra o | (6)

Find the bilinear transformation which maps the points 0, i, 1 +{ onto 2i, —1, 0,

respectively.

B =97 A1q S o7 f@ege i 0, i, 1+i & FAM 20, —1, 0T

[Nl enN

= FedT g (5)

Prove that every bounded entire function is constant. Is f(z) = sinz bounded on

C? Support your answer.

forg ifore o s afveg 7 el =7 81 9T £(2) = sinz, € 9T 9fag &2
FY I FT AT 2 (8)

Define a connected metric space. Prove that every closed interval of the real line R

is connected.

Hag ghew wafe & afvariug e g fifsg & awafas @@ R 1 93®

T HAA T3 g (7)



5. (a) Define a continuous function between metric spaces. Prove that any real valued

continuous function on a compact metric space is bounded.

e TRies & 19 gaq woaq &0 qreariig Gy | frg fifvw £ G g@ga
e qTE & Fredafas Al AT 999 BT T1aE ¢ | (10)

(b) Obtain the interpolating polynomial by Newton’s divided difference formula for the
following data. Also, find the value of f(3.5).

X -3 -1 0 3 5

f(x) -30 22 12 330 3458

el st ¥ fro = F fwfm saw 93 grr sadsht agae sma fifvm

TAT £(3.5) &1 AT AT e (10)
X -3 -1 0 3 5
f(x) 30 22 12 330 3458

6. (a) Find the shortest distance between the parabola y = x? and the straight line

x—y=0>5.

TWAAT y = x? TATAALET x —y =5 & 1 a0l gAdq 0 A1q woa | (7)

(b) Solve the following initial value problem using Laplace transform:

d? d ’
e 3n =2 y(0)=2y0)=1

dx?

ATCATE FATAL T TANT Fdeh HHTAd ITLIH AT THEAT 6l g Y |

d? d ’
—-32—4y=x% y(0)=2 y'(0) =1 (7)

dx?

(c) Find the Laplace transform of the following function f (x) of period 2 m:

X, 0<sx<m
where f(x) = {(27? —x), T<x<2T.

AAARTA 27 F (7 FAT £ (x) FT ATCATH FATAL AT hITo0T, STafeh

X, 0<x<m
f(x) :{(Zn—x), m<x < 2m. (6)
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7. (a)

(b)

(©)

8. (a)

(b)

(©)

Find the general solution of the following partial differential equation:

D(D?—-D"+1)(D+2D"+1)3z=0,

) d
where D =— , D' = —.
dx dy

Aeforfaa st sraese aeiseor &7 2=T9F g Aarar:
D (D? — D’ +1)(D+2D'+1)32z=0

; 6
Slei D=—,D =5 (7)
Apply Charpit’s method to find the complete integral of the partial differential
; 2 2 _ _0z . _0z
equation xp“ + yq® =z, wherep ax 4 ay

Ffde fAfer T TR Feh AT sawe THFT xp? + yq? = z FT 0T GHERA
ST AR, et p =22, g = 2 (7)

T oy

Find a real root of the equation xe* — cosx = 0, using Regula-Falsi method.

AT-FTeHT TaTer &7 ST e FHEROT xe* — cosx = 0 FT UF ATeA(a® g AT
s (6)

. 1d . .
Evaluate the integral [ = J; ﬁ , correct to three decimal places, by using

trapezoidal rule, and Simpson’s one third rule taking h = 0.25.

AT [ = [} T AT F AT P T AE AT h = 0.25 A FAeiE
ﬁw,aﬁ’{ﬁm—rr%lﬁ = =7 T Fe MeTierT | (7)

Find the extremal of the following functional

vyl = [y ( 2y +y"?) dx,
that satisfies the conditions y(0) =0, y'(0) =y(1) =y'(1) = 1.

IERIRICER R ED

vly)] = [, (y+y"?) dx

T FLH A o ST ordt y(0) =0, y'(0) = y(1) = y'(1) = 1 & QT Fam

3| (7)
Write flow chart in C language of Runge-Kutta’s method of fourth order.
TAN-FET il Fq Flte i AT T € 9197 H qa1e AT fortem) (6)
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