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PART - A | Marks ; 40
WA - & HFE ¢ 40

Note :  Attempt all the twenty questions. Each question carries 2 marks. Answer should
not exceed 15 words.

WM : W R0 N ¥ oux AR wdw wE ¥ B 3 oim Ruifa ) g s« s
¥ af T B AR

1 If ¢ is a linear transformation from a vector space V(F) to a vector s;:'-éc;e (), then
show that 7/ (W=—1(v)vver. |

ﬁﬁrﬂl%ﬂﬂ%z V(F) & afayr gafe vF), T we thas s T a’r!ﬁﬁeﬁaﬁﬁnﬁr -
&5 r(v].=-f(v}‘U’vEF_ '

2 Show that {1,i} is a basis for the field C of complex numbers, considered as vector

space over the field R of real numbeﬁs, where % =—1.

ﬁﬁfﬁﬁ&ﬁﬁ{&ﬁiﬂﬁﬂﬁﬂ%%ﬂﬂ,ﬁﬁhﬁﬁﬂ%%ﬂﬂwﬁﬁﬂﬁmm
%, & fog {1/} o omur &, wei 2=-1 &

20-1] 3 [Contd...
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3 Let 1:R* — R? be a linear transformation deﬁqm; by :
Ak 1 R* > R w Waw wwraw ¥ S B wer A ufwRe €
t(x,y)=(x+y, -x—y]' Y (x, ) eR%.
Then find the matrix of 7 with respect to basis B={[:I,l}), (0, l]} of R*.

& R? F R 'Bz{{l,ﬂ],[ﬂ,l]} & wnE ¢ oW A AR

4 Show that every suhgn::—up of an abelian group is normal subgroup.

nﬁﬁﬁaﬁﬁr&ﬁﬁwaﬁﬁrwmmm-quﬁﬁfhﬂmwsﬁ%]

R R A

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

Th 909 & QUi W BN @ 9 feiag)
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6  Define field and give an example of a finite field.
%ﬁq&mﬂ%ﬁaﬂ?-qﬁmﬂ%ﬂmﬁﬁww[
7 Find the value of (—%)
AR R T
sm(—)
8  Evaluate lim ——"2
x—30) l
r .
sm(—)
lim —>*2 % AW WA SRR
x=—3{) l :
X
20 -
=il 3 [Contd...
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9  Find the radius of curvature at the point (s, y) on the curve s=a log(secy + tan ). i
aF s=alog(secy+tany) ¥ R (s, v) T THa-BT T B

e p— R ) A — o e 8 e e s e § 58 P T

S o
f 10  Evaluate I || e .
. 2!

' I
il @ A e @i
' b,

11  Prove that the series

ficg @ife &0 gl
aF 3P 4F

1+ —4 =t t—+...
2 13 |4
is convergent for all values of p.

p ¥ o wt & fem ated ¥

l
| 6 {Eunltd..,
w T L

1 TR T S . T s e T = o T !I
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12 Prove that the set {0 of rational numbers is not an open set.

M%ﬁﬁsmﬁwﬁwwgmﬁ%ﬂgﬁaﬂél

I3 Let f be a real valued bounded function defined on closed interval [a, b]. Then for any
partition P of [a, 5], prove that '
L{f.P)SU(1,P).
aﬁfﬁ%m[a,b]ﬂﬁmﬁanﬁmmﬁta‘r-{a,&]%ﬁﬁmw
P % fwa fg «ifw %

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

14 Define uniform convergence of sequence of functions.

e & Aped & B0 o gum e @ e SR

7 . ' [Contd...
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<5 Write the equation of right circular cylinder

whose axis is x-axis and radius (s ©

wmﬁmaﬁmwwmmwﬂﬁ%_mﬁﬁw%!

e e ——

LR LS

j . 2 = find the values of &
16 if x—1=0 is the directnx of the parabola. y° —fx+8=0. then fir

i |
afr x—1=0 wEmd y? —kx+8=0 & Pymer %, @ k @1 AF, FW

17 Prove that the lines

| ‘z=g : icular if aa'+cc'=-1. 1
‘x=ay+b,z=cy+d and x=a'y+b', z=c'y+d' are perpendicula |

-l V= d’ m%-{:ﬁt
ez BT T Y@ x=ay+bz=cy+d X x=alyb,z=c T ;

aa'+cc'=-1.

| L
20-1] g wgnmmﬂq
) |
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E; Show that the function f (z]::l:‘?y—r}r 15 not analytic any where,

’Sl"f{ﬁfﬁ HY 5w F(z)=x*y—iy o8 & Rfe T8 &)

19 Find the radius of convergence of the power series.

[=Ca]

==}
Y
‘ r

= on
i Sofy ! ST Hifsrg
g‘; (L+m2 CA [Ece =1 !

20 Find the nature of singularity of function

£()= sin z —

(z-n)’

-1 |
.] .9 [Contd...
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PARI‘-—E Marks : -60
i - q | o Em o: 60

Note : Attempt all the twelve questions. Each question carries 5 marks. Answer should
not exceed 50 words.

AT waawﬁﬂawﬁﬁmmqﬁﬁmwﬁaﬁﬂ%lmwmv&
mﬁaﬁﬁﬁfﬁlﬁiﬂﬁw

21 If B={w, v3,.....Vn} be a basis of a vector space V{F) then prove that each element

ﬁf I” can be expressed uniquely as a linear combination of elements of B where F is
a field.

mwﬂﬁmﬁwwﬁmﬁmﬂmﬁmﬁﬁmmﬁﬁ%
Wel F % & T

. 10 : [Contd.
20-1] mm;mmm‘gﬂ
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22 Prove that -

=0 &5
ﬂ'+Er-{:2.-:_ e b
¢ b+c+2a b [=2(a+b4c)
3 a C+a+ 2k
i

=

20-1]
11
[Contd...
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23 Lat (Z, 4] be the additive group of integers and H =32 ;:{3:r|x_e Z } be its subgroup,
then find quotient group Z|H . '
awt (7, +), To@ & feaw dhem A % R e ¥ ol H=37={3x|veZ} Tm
wE GTUEE %, W W WE Z|H T e

r—
N T T T

24 Frove that a field has no proper ideal.
aﬁ%qﬁaqm—%iaﬁﬂﬂéﬁaﬁawmﬁﬁﬂﬁﬁﬁ%l

201 ! _' 12 [Contd...
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- 25 Change the order of integration in the following integral
e v o gueea w1 B it SR

T

4a
: Ejz _ -
‘26 Evaluate deﬂ where C is a circle lz~1]=
-z
Eﬁz '
g{z m)dz W AR W wfeg ) sl C |:-: =4 & g9 %I
13 il ontd...
AT

20-1)
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27 Prove that every finite subset of the set R of real numbers is compact.

ﬁaﬁﬁﬁﬁamﬁmﬁmaﬁﬁawﬂwm_q&mw’mﬁﬁm%l

—
3, .3 |
S | du . ou
28 If #=tan [ = ] then find the value of Ia,\': '}'Ey‘
: |
afs u=tan Y = +y 3 | :‘:‘:“'i—'“-twE & HE A Bl
x=y . dx ~ dy
- 20-1] ~ 14 ,  {Contd...
i | Iﬂlﬁﬂlllllumllﬂl
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tangents touches the rectan lar h 2 2.2 )
. | gular yperbola x° - y* = 4®, then prove that the locus of Pis -

: 2
X
& *4.-:1'I

. E_ . -
et forg P& Tmew v =4 Hwﬁm@%ﬁwﬁmﬁﬁmﬁm&ﬁaﬁmﬂ@ﬁm

TG iy = =a® ﬂﬁwﬁm%,sﬁfm%ﬂﬁafﬁﬁmﬁ@a
2 2
Hiz-+fa—2'-=l ]
20-1]
o 15 {E‘unti..
VWA AR il
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30 Find the equation of sphere which passes through the point (cr, B, v) and the circle

I |
) 16 | jContd
20-1] | KL LT
——
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31 Find the envelope of the family of straight lines xfa+ y/b=1, where ab=4
A Y@l & P, x/a+y/b=1 el ab=4 ¥, Wl AT T AR |

| :
(z—-l)[z-?c_] in the powers of (z-2).

32 Find the Taylor's -seﬁes expansion of f {z]=

. 1
C(z-2) W uRf ¥ v f(z}={3_l}{g_3}- B W AN wER T AR

1

20 1] | 17 - [Contd...
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PART - C Marks : 100
o - | ' HF : 100

Note : A&eﬁipt any five questiu'ns- Each- que's-tinn carries 20 marks. Answer should not
exceed 200 words.

R m\étﬁﬁuﬁﬁﬁlﬁlmnﬂ%ﬁt{?aﬁﬁiﬂﬂﬁ%lﬁmaon aﬁc‘.“f%

33 Determine the eigenvalues and the corresponding eigenvectors of the matrix A, where

ﬁﬂﬁdﬁmmﬁmmﬁ_ﬁmwmﬂmmﬁﬁﬂm%ﬁ Wl

7 270 L . o
A=l 2 1 1
=7 2 =3
. i8 ' | {Cm}t{
oy T

.
ig ' 2
= ) = E - .
- LI |
; %
1] . ;
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34 Define prime ideal and prove that an ideal / of a commutative ring R with umty is prinu

if and GI'ILIH if ng?l is an mtegrgl{a d:;lmnmg e )
gmwﬁ%aﬁ#ﬂ&ﬂﬁuﬁMIﬁTﬁzﬁrﬂmtl

e e e e

[Con

20 |
o ‘ | A IMEE
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Find a cylinder of greatest volume. Which can be inscribed in a cone.

35
w.s@ﬁaﬁﬁmﬁmwmﬁ%m-ﬁmwﬁm

|
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36 (a)

(®)

- | 7 2\ 2.2t =0
Show that the eight points of intersection of the curve xy[x — V. )_+ X +}.

o 2
and its asymptotes lie on 2 circle x2+y° =a’.
2 _
yefife #ifog B 9% xy[xz—f]ﬂng—a =0 wa
sfede feg wE g8 4y =a® W Rew w

; :oh is differentiable at a point aeR i
that every real valued function which iﬂw- that the converse of this result

Prove : ‘
continuous at that point. Give an example to

is pot true.

-ﬁaﬂﬁqﬁiuﬁﬁmﬁﬁ#ﬁmwﬁﬁafﬁ geR U FaGEANE & 9F

ﬁgﬁﬁﬁﬂ!ﬁm%ﬁﬁwﬁmmﬁﬁmwaﬁ@

20-1]

[Cor

a * B -

24
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37 (a) If a function f is continuous in_closed interval [a, &] and ce€ {ﬂ,b) such th:

/(€)<0, then prove that there exists a &3>0 such that f{x}{ﬂ‘#xe(c-ﬁfﬂ+5:
ot e f dga dmad {a, O] ¥ Ged & aUl ce (a,b) T& TET f&g % fi5 fle)<C
<t frz @ fs w 5>0 @t afew wm B f(x)<0vre(c-d, c+8).

(b) If f(x)=(x-4)logx, then prove that the equation xlogx=4=-x is satisfied 1

at least one value of :r:{E[l, 4).

ﬂﬁ_ f{x}=(x-4}1ngx, a firg ifag s wlie Ilqu=4—x ﬁ?qﬁfh_ﬁl Q
g xe(l, 4) &% fag d@ge R0 T . B

- 26 | [Cor
o - | s
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38 Prove that the equation Nax +Jb_y_ ++Jez =0 represents a_cone whx;}] tou
coordinate planes. Find the equation to the reciprocal cone.

ﬁq@ﬁﬁ:ﬁﬁiﬁ+ﬁ§+£=ﬂ%ﬂ@ﬁg&ﬁhﬁ%sﬁﬁﬁﬁmm
mﬂim%isﬁ%ﬁwﬂgﬁmﬂﬁ‘waﬁaﬁﬁﬁl

201} | 28 g
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39 By the method of contour integration prove that :

groE e oY @ e e o

Z

[RGB (2 0),
2a

u-.'l'.' +

" 20-1]
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SPACE FOR ROUGH WORK /T® %14 & fy we

20-1]

32
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