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Please read each of the following instructions carefully before attempting questions .
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1.

There are EIGHT questions printed in both. English and Hindi.
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Candidate has to attempt FIVE questions in all either in English or Hindi.
3HIGaR &l Sel Ura GeET o 3R el o1 ey A 2§ |

Question No. 1 is compulsory. Out of 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 are
indicated against it.
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Write answers in legible handwriting. Illustrate your answers with suitable sketches and
diagrams, wherever considered necessary.
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afaEt 3R 3Rl & a1y Tose HAfAT |

Each part of the question must be answered in sequence and in the same continuation.
YT & HIET &l 3] 38T A # e S @nfge |

Attempts of the 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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Al &1 SUal AT 3§ FleT A6 147 &1 | Wiell BIS T IS 87 IS¢ 372yar Js6 & 19T
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Re-evaluation/ re-checking of answer book of the candidate is not allowed.
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1.

(a)

(b)

(©)

(d)

(a)

If the sequences <a, > and <b, > converge to finite limit a and b, 05

respectively, then show that

. albn + azbn_l + *f% e annas + anbl
lim = ab

n—-oo n

AP < a, >aM < b, > FfE@dE 2 T b, W AfEia a2, 7@ g w0 e

. albn + azbn_l + * e s + anbl
lim =ab
n—oo n
Evaluate contour integral 05

3z

e
95C (z-log2)* dz,

Where C is the square with the vertices at +1, +i .

e3Z

g AHTRA dz, Fiumsastsel C wraiafmseid +£1, +i w?|

C (z—log2)*

Find the Laplace transform of % [, efsintdt. 05

1.t ;. .
;fo etsintdt = ATTE TIQOT JTd ShISIT |

Show that the Newton-Raphson process has a quadratic convergence. 05

T = foh =ye o farfer a1 faemeier stfareor 2 |

Let G be a group. Let Aut G denote the set of all automorphism of G and 10
A(G) be the group of all permutations of G. Show that Aut G is a subgroup
of A(G).
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THT G U @8 & | AT Aut G 8+t SHICTHRIGSH o1 S=a™ o FRefud shidl & a1
A(G), G % |t HA=RIT T TR & | 3 Fg U 76 Aut G, A(G) 1 T STHE 2 |

(b) LetR [a, b] be a set of all Riemann integrable functions on the interval [a, 10
b]. If f:[a, b] = R is monotone function on [a, b], then show that f €
Rla, b].

7 R[a, b], s« [a, b] w vt fom aamrera womi 1w e==a 2 13 f: [a, b] —
R,[a,b] mureR s e, d@ g s [ € R[a, b].

3 (a) If< S, >isasequence of positive real numbers such that S,, = 10
%(Sn_1 + S,_, ) for all n>2, then show that < S,, > converges and find

lim S,,.

n—->0oo

e < S, > GCHE At HETS A IR s S, = %(Sn_1 +S,.5)

st N>2, e fag R < S, > sfmf@aagan  lim S, I

n—oo

(b) Let R, be the extended set of real numbers. The function d defined by 10
d(x,y) = 1f @)~ fO)] for all x,y € R, where f(2) =%/1 | ||y,

when —oco < x> o0, f(x) =1,whenx =00 or f(x) =—1, whenx =

—oo, Show that (R, d) is a bounded metric space.

A Ry, STfae Gearell wlEid @q== 8| X,y € Ry, FaftaAmisfoag, d gy
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weafiad d(x,y) = 1f(0) = fFOI & fO) =1 4y, =0 <x>
0, f(x) =1, & x =00 or f(x) =—1, & x = —o0 2. REFI T (Rop d)
T a5 gl wHE R |

4. (a) Let (X, d) be acomplete metric space and Y be a subspace of X. Show that 10
Y is complete if and only if it is closed in (X, d).

AT (X, d) U 1 i @fE 2 Y ussaea X e | g s Yy i Ak s aaa afe (X,
d)FseR|

(b) Let G be a region and suppose that f: G — ¢ is analytic such that f(G) isa 10

subset of circle. Then show that f is constant.

U GUHREAR AN 16 = ¢ IFE T mAEAFE G TMH =T R
| e fag FU T/ e 7|

5. (a) Solve partial differential equation 10
(x% —y2)p + (y* — zx)q = z*> — xy where —%and _ o
yz)p + ¥y q= y P=35 q= dy
IR STt Uil i 8T I
2 _ 2 — 2 _ . _ 2 _ 2
(" =yz)p+ (y* —zx)q=z" —xysel p=_andq= -

(b) Using Monge’s method, solve wave equation r = a?t, (a > 0) wherer = 10

0%z 0%z
—andt = —
0x2 dy?
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2 2
i fafer 1 w@ e, i wdfeer o= a?t, (a > 0) s or = Ea‘m t= a—yZ g,

FT B Y |

6. (a) Isthe Jacobi condition is fulfilled for the extremal of the functional 10

nm

a
f (y'? — 4y? - e‘xz)dx,a * —
0 2

with fixed boundaries A (0,0) and B(a, 0)? (where y' = dy/dx)

T fra et A(0,0) and B(a, 0) s wera foa(y’z —4y? — e )dx, a # %
& eI % foTg Sttt foh s = R |

(b) Using Eular’s method, solve the initial value problem
10
dy

— =1—t+4y, vy(0)=1,
T + 4y, y(0)

in the interval 0 <t < 0.5withh =0.1.1f the exact solution isy =

— 116 + %t + 1—2 e*t, then compute the error and the percentage error.

I oty =61 SRt ek, A W wHen dy 1—-t+4y, y(0)=1, = ida

dt

0<t<05#, h=01%magmdfniaty= ——+-t+

=2 et qa 3fe e 7f2 i 1 3 AR

16
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(@)

(b)

(a)

00 COoSsXx

If C(t) = [, dx, then show that the Laplace transform of C(t) is 10

X

log where s is the parameter of Laplace transform.

s2+1
28

0 COoSsXx

R C(t) = |, dx, = fag = fr C(t) El?ramwriawlogszz—:l SRl S AT

t x

FYTALOT hT T 2 |

Write algorithm of Bisection method for finding a rea root of the equation 10
f(x)=0 which lies in the interval [a, b]. Further, develop simple program in C
language for finding a real root of the equation x3—2x — 1 = 0 using

Bisection method.

IR f(x)=0 % AT 7, Stk AU [a, b] H &, Tl JT A o T STgHaR foIfer o1 wetiieen
foat | wfer x3 — 2x — 1 = 0 =g srddeem fafer & femem & forg C-vmon § s fora |

Let C be the unit circle z = e, (—m < 8 < m). First show that for any real 10

constant a,

eaz
J dz = 2mi
c Z

Then write this integral in terms of 6 to derive the integration formula

foneacose cos (asinf)dd = &

M TR A z = elf, (- < 0 < ) ¥ 1= aratee R o g, g

az
i [, dz = 2mi . 7 wARA B O % v # ferew i w a e
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foneacose cos (asin@)df = &

(b) Letfand g be integrable functions on [a, b]. Then, show that

(i) f.gisintegrable on [a,b],
(i) max(f, g)and min(f, g) are integrable on [a, b]

ETf q9T g, [a, b] H GHIHHIT Fed € | aa g U foh

i f.g, |a,b] HumE R
(i) AR (f, g) T =LA (£, g), [a, b] § FHHAT & |
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