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PART - A | Marks ; 40
T ' dE ;40

Note : Attempt all the twenty questions. Each quest:lon cames 2 marks. Answer should
not exceed 15 words.

A Waouaﬂ%maﬁmmwm%ﬁﬂﬁqwﬁuﬁﬁ%imwsr?’r
¥ e w8 2wl

1 If t is a linear transformatlon from a vector space V(F) to a vector space F(F), then

show that t’(»})___—-—r( VIVveV.

'ﬁhﬁmﬂhmﬁmmw&mmwwﬁWme%ﬁW%ﬁW;
B t( ) ( )VveV

2 Show that {17} is a basis for the field C of complex numbers, eonsidered as vector

-si)ace over the field R of real numberé,' where % =-1.

Wi W B W wen B & C, o e don % &% R W o ahe we
F % R (1] T o R, e 2= %)
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Let 7:R*— R? be a linear transformation defined by :
AR R R w Wew v ¥ st Be R @ ofenie §

t(x,y)=(x+y, ‘x—y)' v (x,) e R%.

Then find the matrix of 7 with respect to basis B={(1,0), (0, 1)} of R?.

@ R % emer B={(1,0), (0, N} % wda 7 A ww AR

4

show that every subgroup of an abelian group is normal subgroup.

m&haﬁﬁ&%wmﬁﬁﬂwmmm—wwfaﬁmw—wﬁ?%

5  Write the conditions for a ring to be an integral domain.

ThH g9 & YONRE W B @l 91d feiag)
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Define ﬁeld and glve an. example of a finite field.

aﬁsra%wﬁwrmé’rﬁ:ﬁaﬂtuﬁﬁﬁéﬂwwmwaﬁr&l

e e e L L

find the value of (—%)

7
[( 2} W OHE ST AT
(3]
sin| —
8 Evaluate lim x )
x—0 _1“
X
sm( ]
lim F AN T BN |
x--0 1
X
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9  Find the radius of curvature at the point (s, y) on the curve s=a log (secy +tan ).

EED s=_alog(sécw+tan\y) %ﬁiﬁ (s, \1!) LEliCET R Bicgcauod

o
10  Evaluate j]x{dx.

-2
1
| ixlae w oa ww R
-2 ’

11 Prove that the series
fig fve @ Sl
| of 3P 4F
S e ——
2 3B 14 _
is convergent for all values of p.

p & wh e & g ol ¥
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12, - Prove that the set O of rational numbers is not an open set.

%W%ﬁam@wwgwﬁwwﬁ%n

13 Let f be a real valued bounded function defined on closed interval [a, ). Then for any
- partition P of [a, b], prove that -

L(£.P)<U(f.P).
AR f HYgE A [a, b]wamﬁmuﬁqﬁa@w%a’r[a b]%ﬁﬁé‘rﬁmm
P % W R W

L(f,P)SU(f.P).

14 Define uniform cbnvergence of sequence of functions.

qmﬂ’f%aw%,ﬁﬂ_%wmﬁw W ufomsr AR
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s5  Write the equation of right circular cylinder wh

ose axis is x-axis and radius & I

@.mﬁm%ﬁmmmﬁﬂww - T T B e ¥

16 if 1=0 is the directrix of the parabola. y2 —Jjoc+8=0, then find the values of £

i X
afy x—-1=0 wamd % -kc+8=0 & Proar ¥, @t k@1 AF, W@ P

- {7 Prove that the lines . -
x=ay+bz=cytd and x=a'y+b, z=c'y+d' are perpendicular if aa'+cc'=-1. |
Ry Wit f?ﬁ_”(ar“q".x=ay+b,z=cy+d AR xoa'y+b,z=cy+d I ¥ ufk |
aa'+cc'=-1. . : |
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18  Show that the function f(z)=x2y—z'y is not analytic any where.

m:'féia BT fon BT f(z)=xPy—iy FE W Rl T8 &1

- 19 TFind the radius of cohvergence, of the power series,
2—'?? I
! (I+in2)

-F
& -

M

w3 g afrror fow B
{ ,,=0(1+m) .

20 Find the nature of singularity of function

F)=—S2 s sn
Z—T

w f(z)=

sinz
(z-x)’

W oz=n R Bfew v T g

[
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PART - B | Marks : 60
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Note :  Attempt all the twelve questions. Each question carries 5 marks. Answer should

- not exceed 50 words.

qe W%QH@%WWIWH?H%RW%HW%IWROQﬁfr@f
aqfamﬂé’fﬁmﬂlfmi

21 If B= {\}1, Vi yrion vn} be a basis of a vector space V{F ), then prove that each element

of ¥ can be expressed uniquely as a ‘linear combination of elements of B \:s;here F is
a field. '
e B={w, vz vn}%é’taﬁﬂmﬁzrf( )mamrr{% Ei‘ffél@zﬁrﬁﬂi’rﬁﬁlfaﬂuﬁiﬁ

WwBﬁmﬁ%wwﬂimﬁa{mmﬁmmww%
wel F o 8 ¥ -
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22 Prove that :

g =0 5
a+b-lf2c:. a b
¢ b+c+2a b I=2(a+b+c)p
c a c+a+2h .
g 7 B
20-1] 11
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23 Yat (7, 4] hc. the additive gro.up of integers and H =37 ¥{3x|3c_e Z } be its subgroup,
then -find quouent group Z|H . '
T (2, 4), qyﬁiﬁm%ﬂtmtﬂﬂ%mw%aﬁt H=37={3x|xeZ} 9@
W SUUEE %, W O W Z|H § B |

24 FProve that a field has no proper ideal.
ﬂﬁﬁﬂ‘l%@—%ﬁaﬁﬁéﬁﬁfﬂﬁryﬁﬁﬁhﬂé’taﬁ
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- 25 Change the order of integration in the following integral :
T g o O w1 v ol SR

4a Zr
f _| Fxpydcdy
0 2

s

37 , '
B 26 Evaluate _I. _m)dz, where C is a circle |z~1]=4
C .
j % mTqm'wafﬁﬁQIma C |z-1=4 @ 3o %1
C
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27 Prove that every finite subset of the set R of real numbers is compact.

f@gaﬁﬁﬁﬁﬁmﬁwﬁ@mﬁ%aﬁuRmmq&ﬁamﬂ“m@m%l

3 3 '
_ +
28 I w=tan nrry , then find the value of x§£-+ygzi.
x—y & 7 dy

x3 -!-y3
=y

T u= tan_l{
oy

] o xg—zﬂéa—u ® AW ?HH EaisLed
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29

From a point P t'angenté are drawn to the parabola | y2 =4ax. Ifthe chord of contact of these

tangents touches the rectangular hyperbola x? — ¥t = az, then prove that the locus of Pis -

2 2
_J.C._.{.—'Y_z..zll
a”  da

%@rf‘q’-—gfﬁrwy2=4mcwmﬁar@'@‘l‘%ﬁmh%r#%swwﬁ@eﬁaﬁmhﬁm

T e x2—y2=a2#_rmfaﬁ%ﬁ%,a}fhaaﬂﬁ&ﬁwfa§Pmﬁﬁw

- .-_.,,,...._‘_,,,___*___H____M__
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30 Find the equation of sphere which passes through the. point (o, B, v) and the circle

frg (0, ,y) 9% 98 24yt =az=0 ¥ B T AW AN AT W

EAEEA
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31 Find the envelope of the famﬂy of straight lines X/a+y/b=1_ where ah=4

Y Y ¥ g, x/a+y/b—1"i‘l'5'rab 4%, mraraﬁwmaﬁﬁr&t

32 Tind the Taylor's series expansion of f (z)=(7—jl(—3—)~ in the powers of (z—12). -
. _ —-1}{z-3

D T S e e T v
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PART - C _ Marks

- .100

Note : Attempt any five questlons Bach quest1on carries 20 marks Answer should not

exceed 200 words.

A aﬁéﬁi’rqqﬁﬁﬁﬁluﬁzﬁuﬁ%ﬁm?omﬁraﬁﬁa%lwqoo ma

st & B Rl
33 Determine the eigenvalues and the corresponding cigenvectors of the matrix 4, where :

ﬁﬂWAﬁmmﬁmaﬁm%amwaﬁmmﬂﬁﬂaﬁ'%ﬁ,ﬁﬁ:

2 2 0 : — -
A=12 1 1
-7 2 3
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34 Define prime ideal and prove that an ideal I of a commutative ring R with unity is pring
if and only if R/ is an integral domain.

m.mmﬂmmwﬁww@ﬁm%wmﬁwmmj
zﬁqumﬁfwmmmﬁ%aﬁﬁnmaﬁmwugﬁmm%l
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35 Find 2 cylinder of greatest volume. ‘Which can be mscnbed in a cone.

ngﬁaﬁﬁmﬁwmaﬁ&mﬁmaﬁqu

;20___1.]. R 22
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36 (aj

()

Show that the eight points of intersection of the curve Xy (x2 - y?)+ X+ y2 —at =0
; otes i o 2,22 ' |
and its asymptotes lie on 2 circle x“+y~=a".

it g f5 6 xy(xz -—y?)ﬂsz—a‘z =0 el sﬂﬁ gt o ST
uﬁ!@?ﬁl‘g%?ﬁl 2+yr=d ¢ fom B | |

Prove that every real valued function which is differentiable at 2 point aeR it
continuous at that point. Give an example to show that the converse of this resul

is not true. :

e i ek e v P JR———
_ﬁﬁwwaﬂﬁm@m S B T wReTE R gl T E

—
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If a function f is continuous in closed interval [a, 5] and ce{a,b) such th

37 (@)
S {(¢)<0, then prove that there exists a 8>0 such that f (x\< 0Vxe(c—8, c+8,
o e /S st fa, b) ¥ W@ T F4 ce(ab)qmﬂmﬁrg%ﬁﬁ Fle)<t
| @ g wifve & ™ 5>0 1 ofea & f5 f(x)<ovxe(c- 80-1—5)
® IS (x)=(x- 4)logx then prove that the equatlon xlogx=4-x is satisfied 1
at least one value of xe(l, 4). | o .
afy f(x)=(x-4)logx, ?ﬁfﬁ?&'%"{ﬁﬁmxlogx 4xm’@(wn
mﬂxE(L4)%ﬁTQE§E€Eﬁ%I - |
20-1] : | 26 o
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Prove that the equation \/ +,/ by ++Jcz =0 represents & con’e-whiqh touches
coordinate planes. Find the equation to the reciprocal cone.

frg BRE 5 Jax+ by Jc_z—oqms@a?rmhm%ﬁﬁﬁésﬂiﬁm
waiw%:w%wa@waﬁmww%ﬁl |

201} - - 28 S (6
R | i
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39 By the method of contour integration prove that :

o gimew Rty @ o @@ @

[=~]
COS mx

O--x2+a

2

de= T (5 0)

20-1]
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