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Instructions :

The figures in the margin indicate full marks.
Answer any five questions.

Candidates are required to give their answers in their
own words as far as practicable.

All questions have been printed both in Hindi and
English. In case of any ambiguity in Hindi version,
the English version shall be considered authentic.
Parts of the same question must be answered together
and must not be interposed between answers to other
questions.
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1. (@) For A=|1 O
0=1

2.

show that

o = O

An=An—2+A2_I, n23

1 0:10
gfe A={1 0 1|, dr fag =l &
0.1:0

AN -A"2.42 1 n>3

(b) Find the maximal linearly independent

subsystem of the system of vectors :
@ =0-1-2), d=(109,3),
Gy Ao 1), 6, =37 =0

frm afew oiRl % @ & =AW @@ @@
wa= afey g WH W o
a;=@-1,-2), d=(19,3),
A3 =(-2,-4,1), dy=(3,7,-1)

(a) Prove that between any two real roots

of e*sinx =1, there is at least one real
root of e*cosx+1=0.

fog wt T H!ﬂmlexsinx=1 & ol @
qRfas g6l A T dRdigS gl aHievl
e cosx+1=0 W I B
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(b) I=Ig/210ge sinxdx, find its value if

exists. 7

I=J'g/2loge sinxdx 1 9 §1d X, MG 2|

4a (2
3. (a) Evaluate foa_f x;//‘idxdy, by changing

its order of integration. 8

'4a 2\/a_x
TR F FA TG R jx2/4a

UH §1d R

dxdy =1

(b) Find the centre of gravity of a solid right
circular cone of height h. 7

T 3 TE-g O, N S h R, #
TRE-%5 WA A

4. (a) Find the shortest distance between

x-8 y+9 z-10
37 16 27

and

x-15 Y29 " 2z55
3 8 -5

et Yealt % s B Freww g W R

x-8 _y+9_z-10
3 16 T

x-15 _y-29 z-5
3 8 -5
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(b) In an ellipsoid

if 'rl, r,, r3 are the lengths of mutual
perpendicular semidiameters then find
alo 1
222

aﬁ n, rnp, 13 m

2 22

2t 2
4

¥ TER W e f w=E &8, q

S a
—+t—=+— ;
ST e $1 AF 1 R

5. (a) Using method of variation of para-
d2

meters solve —‘121+4y=tan2x.

dx

e oo fof g = o' W

,d2y
?+4y=tan2x
(b) Solve :
& W
.x(l—xz)@+(2x2—1)y=x3
dx
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7.

(@)

(b)

(@)
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Find the angle between surfaces
P+y?+22=9 and z=x2+y®-3,

at (2, =1, 2.

g (2,-1,2 W = 5 @@
x2+y2+22=9 IR z=x2+y2—3 e
F7 |/ ferdt €

Verify Stokes’ theorem for
F= 2x-y)i- y22] - y2zI€

where surface S is the upper half of the
surface of sphere x? + y2 +z2=1and C
is its boundary.

ﬁ‘:(zx—y)f—yzzj'—yzzk % fou wew
WY W oG H, F& Hag S T
+y?+22=1 = It E-fwwm qw C
IEH U0 A

A point is moving in a straight line with
simple harmonic motion (SHM) has
velocities v; and v, when its distances
from the centre are x; and x,. Show
that period of motion is

2my(x? - x3) / 03 - v?)

T U T W WA e T § 99 @
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(b) A steamer with engines of 11200 HP
can just be kept going at the rate
20 mph; find the resistance of water on
the motion. 7

T W s $99 il Tt 11200 HP 2, 98
gt # 20 it fa 92 i I § =@ FHal 2|
T fi fa | e §@ Rl

8. (a) Find the curvature of the curve

X = acost, 'y=asint, z=at cota 8
= 6 &1 QA (curvature) I H :

x=acost, y=asint, z=at cota

(b) Show that curl curl curl curl F =V*F,
when F is solenoidal. T

&g ® % curl curl curl curl F=V*F,
Ife F Aifemiasd 21

* *k %
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