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Note:

1. This question paper contains eight questions. Attempt total five

questions including question No.1 which is compulsory.

2. Each question carries equal marks. Marks are divided and indicated
against each part of the question.

3. Write legibly. Each part of the question must be answered in
sequence in the same continuation.

4. If questions are attempted in excess of the prescribed humber only
questions attempted first up to the prescribed number shall be
valued and the remaining answers will be ignored.
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(a)

(b)

(c)

(d)

(a)

(b)

. (a)

Let X be any non-empty set and S(X) be the set of all bijections
of X onto itself. Then prove that ( S(X), O) is an abelian group if
X be set with one or two elements where O is the operation of
composite of functions. (05)

AT 6 X aiad wgeay & @2 S(X), X ¥ SOl W uRHNa 8l Tl
BTG D] BT Fead & ad Mg &I &b ( S(X),0) v PR gu & Ife
3R dact I X 9 Y 3R 3T 3/@yd & 8l O Udh WY Herl &I HipAT & |

Let (X, d) be a metric space and let A< X then prove that
A={x€X:d(x,A) = 0}. (05)
71 f5 (X, d) & 0 e 8 iR ACX a9 fig a1 A={x €
X:d(x,A) = 0}

If X = v/—1 then find the value of X¥*. (05)
afe X = V=1 99 XX &1 99 s1d B |
Find lim sup and lim inf of the sequence (—-1)" +% . (05)

ged (—1)" +% 31 lim sup 3R lim inf &1 STd &7 |
Let G be a group and G has two subgroups of order 45 and 75.
If |G| < 400, then find the |G]. (10)

AT {5 G U 9g 2 a1 G & QI Suwig! R dife 45 iR 75 7| afe
|G| <400, d9 |G| I T

Let f:G - H be a group homomorphism with kernel K. If the
order of G, H and K are 75, 45 and 15 respectively, then find
the order of the image f(G). (10)

91 6 f: G > H T g IHSIRAT & forda! 3ifie K2 | §9&l G, H iR K
ST Bife BH'T75, 45 3R 15 & | d9 gl f(G) &1 B ST a7 |

Determine those values of s for which the improper integral
J,”e™* dx converges. (10)

. o\ o —_
s @ S AH BT A B s g s Wi [ e do ifrard g |
7

Find the value of L {xi}. (10)

L{x%} A ST BT |
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4. (a)

(b)

(b)

(6) (a)

(b)

Obtain the partial differential equation of the set of all right
circular cones whose axes coincide with z-axis. (10)

STy Tin ST ®! 3161 YW z-31e1 8 & Wwad & oy 31if"1p race]
THIBROT DT ST BT |

Prove that any sufficiently differentiable function of the form F(x
+ kt) satisfies the wave equation Fx= (1/k?) Fy. (10)

Rig &30 & 1T ¥U 9 3rddbeiig e ¥ F(x + kt) da (3e1) iR
Fo= (1/k2) Fi Gl _\E@ZQ AT B |

c, 0<x<c
2c, c<x<1"

7

If folf(x)dxzﬁ . Find the value of c.
(10)
7

?If%{folf(x)dx=g.cav‘rﬂﬂ§lﬁ

Let f(x) = {

c, 0<x<c

‘Wﬁ’(’c)z{za c<x<1

P |

Let f:[0,1] » R be a continuous function. For any partition P of
[0, 1] let L(P, f) and U(P, f) denote the lower and upper

Darboux’ sums respectively. Let P = {0, .01, .02, ........ , 1} and
Q = {0, .001, .002, ....... 1} be two partitions of [0, 1]. Then
prove that L(P, f) < L(Q, f) < U(Q, f) < U(P, f). (10)

A1 £:[0,1] » R U& 9aq wed &, [0, 1] & fa9mei= P & forw L(P, f) 3iR
U(P, f) ®®'T i1 SId IRt 3k SuR S1g IrT & #Fr P = {0, .01, .02,
......... ,1}3iR Q =10, .001, .002, ........1}, [0, 1] & <l favoi+ & | Rig &I b
L(P, f) < L(Q, f) < U(Q, f) < U(P, f).

Define open sphere in metric space. Describe open sphere with
figure of unit radius as a centre co-ordinate (0,0) for the metric
d(zy, z,) = { (x; —x3) 2 + (v, — ;) 2}/? defined on R? where z;=
(x5, y1) and z2=(x,, y,) are any two points of R. (10)
g o w1 W TR § qRArud oAy 3 &°qr @90d d(zq, z,) =
{1 =22) 2 + (71— y2) 2}/2 <1 fF R WX wfvanfim & & o g
BT & faged M (9T o= 95 (0,0) & &1 af= avid SIfoTe | 18!

2,= (%1, 1) 3R 2= (xy,¥,) , R* & a1 faeg §|

Define closed sphere in metric space. Describe closed sphere
with figure of unit radius as a centre co-ordinate (0,0) for the
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(a)

(b)

(a)

(b)

metric d(zy, z2) = IXy = X2l + ly; — y»l defined on R? where z;=
(x5, y1) and z2=(x,, y,) are any two points of R. (10)

T AT H QWb qATE § gReroa sy a1 e d(z1, 22 ) = I1X;
- Xl + ly; — Yol s ff R? W afvefoa & & forg & o & |94

[o o

et et o fawg (0,0) € @1 &= avid @ifeig | Siefzy = (xp, ;) 3R

2= (x2,¥2) R* & a1 fog B

Test the convergence of the series Zﬁi?%. (10)
SJofy ZQE;’"% & ITERVT BT GIET0T DI |
Test the convergence of the series ¥1=7°(1 + %)‘"2 . (10)

sof Y=l + %)‘”2 & ITERVT BT G B |

Write an algorithm and draw a flow chart for integrating
f;f(x)dx by Trapezodial rule taking step size h. (10)

f;f(x)dxmwmiﬁ%?qﬁaﬁm h o 8¢ clusiissa I
B Bl (A [ARay 3R yars wies 9918¢ |

Write an algorithm and draw a flow chart for finding the value
of y at x = xn for the differential equation % = f(x,y) taking step

size h, when the initial values of x and y are given, by Euler’s
method. (10)

31dehel HHTANU] Z—zzf(x,y) H Ug @l ofFTs hold Uy X =xn W HH
R [Aded & R [ &) deow fafer Ry iR yae dfRE a9=0,
SgBl x IRy & YRS #H AU g0 7 |
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