(2)

SECTION—I 2

1. (a) IfT:U -V bealinear map and U be a finite-
dimensional vector space, then prove that

5 dim R(T) +dim N(T) =dimU
S Or

rank + nullity = dimension of the domain space

(b) Find the eigenvalues and eigenvectors of the
following matrix :

1 -1 2
A=|0 10
1 21
(F) aR T:U -V & s wfafmw @ qor U 9@
It few gutd |, @ g i &
dim R(T) +dim N(T) =dimU
ar

FR () + g (k)
= yid (SF) WE N JAH

() Frefofa smeqe & STEAAE S SR 1
fifsra :
1 -1 2
A=|0 IOJ
[1 2 1
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2. (a) Find the points of discontinuities of the

following function f :

1+ si "o
(l+sinnx)” -1 R

flx)= hm ,
n-e (1 +sinmx)” +1

e mean value theorem to prove

(b) Us

L |
0<-1—log(_e-———1—)< 1, for x>0
X X

() ﬁmﬁiﬁaﬁmfaammm%ﬁ@ﬁﬁ
ﬁﬁiﬁﬁﬂ:

. n _
(1+sm1tx) 1’ <R

x) = lim
fta n—>°°(1+sin1tx)" +1

(@) mmﬂuﬂﬂwmﬁmﬂmﬁ‘

X
e _1)<1, safh x>0
X

0 <llog(—————"
x

( Turn Over )
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3. (a) Evaluate

i pee . _y2
Ioe cosox dx

and test its convergence.

(b) Evaluate

£ [Cyx? +9y%)da

where D is the region bounded by

2
y=§x and y=2.x

(35)/;f:e'x2‘cosaxdx FAE A AT g w5
Al 1 qhe i)

(3 2 3
//Ibf(zyx +9y°)dA 1 W 31 e, e @ p

2 .
y=§xqa y=2Jx

a fug gan 4

e ( Continued )
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(s) ¢ 2717
9 42240

4/%1) Find the value of
" Imx“(1+x5) iy /)/

—_— oL
0 (1+x)0° 6

(b) Find the angle between the two planes given
by

x-2y+2z=0 and 2x+3y-2z=0

and also, find the Wéﬁon of
tixeir line of intersection.

401 1 55
(%) I:%ﬁdxmmmm'

(@) < T
x-2y+z=0 3 2x+3y-22=0
%aﬁamwmmwﬁuﬁz@ﬁﬁw
1 dreife wHfie oft J1@ STl

. a}\olvc :
<if xdx+ydy _ |l a —q.\" —Qy‘)
xdy -ydx X“tu

(b) Solve :

dx’ (dx
i, P er
B pR/cc/M-2021-19775 ( Tum Over )
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6. (a) Verify  the validity of the following
statement

The Covariant derivatiye of a covariant
tensor of second o

rder is a covariant
tensor of third ord

€r.

(b) Explain Ke

(=) ﬁmﬁiﬁgawaﬁéwmqﬁm#ﬁﬁrq:

aﬁaﬁf\zﬁﬁmﬁmﬂwﬁmaﬂmﬁaﬂ:ﬁm
U 1 e w1 weaRadt yhy e 2

(@) uéi 6 nfq guen 3 fere dmer & 1 WY

S8 Ue w stad-we @ am, R ¥ ¥ 9nl sk
Pl 4 forsar yed @ g 27
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SECTION—II

Qus—II

7. (a) Prove that the order of every sub-group of

a finite group is a divisor of the order of
the group.

(b)

Prove that every quotient group of an

Abelian group is Abelian but the converse is
not true.

(%) ﬁxzaﬁﬁmﬁﬁﬁmqﬁfﬁaa@%mmeﬁ
aﬁrﬁmq@ﬁaﬁﬁﬁmm%l

(@) e hfte SRR TR TS i w5
e A & g T Rt w8

8. (a) Box-l contains 4 red and 5 black balls,
Box-11 contains 5 red and 4 black balls and
Box-111 contains 4 red and 8 black ba?ls.
A box is chosen and a ball is drawn \\'h\;h
happens to be black. What is the probability
that it came from DBox-11?

() If

Ao X xelo )
fn ()‘) n+ x‘.! .

show that the sequence of functions {f,,} is
uniformly convergent on 10, 1).

Turn Over
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(8)

(%) -1t 4 @t v 5 el 0 &, gy i
4 Frch 1 an GgHE-I A 4 A g,
i R W T Bk 5 A g g
mﬁ,sﬁmreh’mﬁzﬂ:zxai’iaws—nz?fﬁzmcmf
! iR 4 27

(@) =k

X

fn(x)=

— 5 X€[0, 1]
X

a’amﬁﬁm%mwﬂm{f 013
N nt [0 1]

9/{) Prove Cauchy’s residue theorem. Using i,
evaluate the integral

e® +1
€ Zz+1)(z- 2

dz; C: ,Z,:Z

(b) | Solve the following by Charpit’s method :
' f(x) y,ZP, Q)E(JC2 —y2)pq—xy(p2_q2)_1=0

i
®) (Wmﬁ%ﬁmummmgu

e’ +1
Az +1)(z- )2
&1 [ rd dafsu

C dzn C.',Z,:Q

01 /FI“/(--:C/]\A"QO2 1-19/75 ( Continued )
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(@) W= = anfie fafu g @ D

fow % b A=’ ~y")pg-xlp” -g%)-1=0

j0. (a) Solve the following linear programming

_~~ problem by the simplex method. Write its

dual. Also, write the optimal solution of the

dual from the optimal table of the given
problem : “

Maximize Z =2x; —4xy +5x;3
subject to
X, +4xy —=2x3 <2

-X1 +2x2 +3xa <1 g‘ |
X1y Xoy X3 20 , J /

() Obtain the equation of motion of a simple
pendulum by using Lagrangian method, and
deduce the formula for its time period for
small amplitude oscillations.

(%) Frefofan Was MR wwen | wa ()
fafa 7 wa AR Y e e § g
auen 1 zean el A T I W\ e ' oA

fafay
Hiuwan W Z = 2x, -4x, +5x,
foan wfadu @
X, +4xq -2x4 £2
-X; +2x9 +3xq S1
Xy, Xq, X3 20
O1/FF/CC/M-2021-19/78 ( Turn Over )
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11, (a) Solve the following

AT
it

‘l \« 01/FF/ 5:.‘..1,;\41—-2021—19/75

( 10 )

(@) T vafd a5 swn e e e 6 oy

wiww um i ol wR - awmh A
A - H G 30|

system of
equations by Gauss-Seidel method -

20x+y-2z=17
3x+20y-z=-18
2x-3y+20z =25

linear

(b) Apply fourth-order ‘Runge-Kutta method to
solve s
dy 1 (¢
_ = 3 + — , O =] .0 .
dx - Xt5Y Y0) )

et

and determine Y(0-1) and y(0-2) corrected up

to four decimal places.
(=) ﬁw%%a%ﬁaé;mﬁwﬁmaﬁﬁa-%aaqaﬁ
2 A Fifsu .
20x+y-2z=17
3x+20y—-z=-18
2x-3y+20z=25
() tﬁ-grgﬁm%:ﬁlﬁm%mnﬁﬂqaﬁm#ﬂm
gxﬂ=3x:+%y, y(o) = 1

adl y(0-1) 3 y

0-2) % | gy WA} e wel
wd dfsu)

( Continued )
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(0. (@) Find the moment of inertia of a solid

TR R
~SRTENE,
™

S

hemisphere.

(b) A function f is defined on [0, 1] by

x , if xis rational
1-x, if xisirrational

fia=|
Show that f is not Riemann integrable.

(%) T 3 e, F e i A

2R x T A
f(x)-—'{l_x’ qﬁxm-@'
et A 5 f G w7
¥ K Kk

JT-21—0
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