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Attempt Five questions in all, selecting one

question each from Section 1 to IV. Q. No. 9
from Section V is compulsory.
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1. (a) Show that the function f defined by

1 if x isrational
f(x)= . .
0 1if x 1isirrational

is discontinuous everywhere. 6
ARG
1 afg x 9fEw
S (x)=
0 afs x iz

g IRfad wer /' We SHad © |
(b) Prove that between any two real roots of
e cosx = x, there is at least one root of
cosx—sinx=¢e - 6
fog Fife fF ecosx=x & &=l T
arafas gel & =, cosx—sinx=e
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(a) Verity Lagrange’s mean value theorem

. | T 5w
for f(x)=sinx in [2, > ] 6
T SN . s
[5,7] q f(x)=sinx & fau
WY HH TG & TN ST |
(b) Show that : | 6
fm 0" _1Lle
x—0* x? 24
<yise f& -
fm "5 _lle
x—0" x2 24
Section II
Qusg 11

3. (a) Show that f(x, ¥)=4|xy| is continuous

at the origin. 6
[izw o fxy)=\o] ™ fig w
T ?
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(b) If u=e™» f(ax—by), show that : ¢

b§£+a§—zi = 2abu.
Ox

fg u=eax+byf(ax-by), @ sy

4. (@) If y=sin"!(x?+y?)!3, show that : 6

2 2 2
xza_z_l..’..z au -+- 2-.a__u

o2 "}5),53_. Y P
2 2
=-2—5tanu(2tan u-3).

afs u =sin"'(x% + y?)I g, @ <wiEg

fiF
2 2 2
x26—3+2xy gu +y2§—;‘
ox oyox oy

= itan u(2tan’ u - 3).
25
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(b) Expand e*cosy at (1,1‘:-) by Taylor’s

5. (a)

(I4133H-2009301(UG409)(TR) 5

theorem. 6
|

W & YA §M e'cosy i (l-}) T

fomfa =ifsw |

Section I11

Qug Il

If f. f, f}\ all exist in the
neighbourhood of the point (a, ) and fn
1s continuous at the point (a, b). then
show that fxy(a, b) also exists at (a, b)
and fxy(a, b)= fyx(a, b). 6
AR [ S S T 19T (a0, b) & TR
UNR € 3R £, T3 (a, 5) W FRW 2,
@ @Ry 7 £, (a, b), (a. b) R i AR
? 3R f,(a, b) = f(a, b) |
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(b) Show that the function defined by

) X
j(x-.y):;. (v # 0) is differentiable at

(x. y) with y = 0. 6

feane & f(X-y)=§- SR IRefad wem,

(#0), y=0 & Y (x, ) R FFe
g |

6. (a) Show that the rectangular solid of
maximum volume that can be inscribed

in a given sphere is a cube. 6

femEse f+ siftemaq omaae aren sTaaER
o fod fordlt fgu T et & e foram
SR R, T W R |
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(b) Prove that the stationary values of

x?. y2 22
u=—+-—7+— where Ix + my + nz=10
a b c

2 2 2
X z
and 24 = 1, are the roots of the

+
a b

2.4 2 4
b " _o. 6

equation ra’ L
1—a?u 1-b*u 1-c’u

2 2 2
Gig“flxﬂrzy+nz=03?r{x2+y2+22=1,
a b c
2 4 2,4 2 4
s la2 nrszz_!_nc2 _0 @
1-ag“u 1-b‘u 1—-c’u
T ? |
Section IV
usg 1V

7. (a) Find the equation of osculating
plane of the curve x = 2logt, y = 41,

z =212 + 1. 6
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P

TH ox = 2logt, y = 4, z = 22 + |
& AT wHad w1 SHE §m
SHifeq |

(b) Show that :

di

(1) d—s—Kﬁ

. db .
(11) oty ™

K is the magnitude of curvature and 7 is

the magnitude of torsion. 6
'R'?Tf's'{Q &
a .
N
(i) T
. db .
(11) T —Th

K ohdl 1 ofem @ qen ¢ ol s |
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8. (a) If the tangent and binormal at a point of

a curve makes angle © and ¢ with a

fixed direction, show that : 6
sin@dd  -K
sinpdp T

gfe o & fedl fag W el o
feoia ww fafy=a fSen & @y =0 @ den

¢ o9 €, W suise fF o

sin@ d0  -K
sinpdp T

(b) For a spherical curve, prove that

dzp ~0
P*;;j‘- , where y is such that
dy = 1ds. 6

GUUBIH-2009301(UG409)(TR) o  pTO.




9.

UF MR 9% & fou, fag wifse fF

"

P+ZJ; =0, w=T y W R fF dy=1ds
g |
Section V
Qg Vv
(a) State Young’s theorem. 6x2=12

TN H Y GdRy |
(b) Define uniform continuity of a function.

fohdl wer Sl THEEE e w5 aReE
T |

(¢) Expand \/x in ascending powers of x by
Maclaurin’s theorem, if possible.
A W9 B @ AR D T BN x
# omid o A [T @ R =i
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log(x—a)

(d) Evaluate xl-i-lg’l —— by L'Hospital’s

()

(D

(I41339H-2009301(UG409)(TR) 11

og(e” —¢”)
Rule.

log(x —a)

e & frm gr 1M

x—a’ log(e” —e)
%1 A e |
Find the total derivative of u with respect
to ¢, where u =e”siny, where x = log ¢,

y=t2.

¢t D GNY y H HA SAEHAS T I,
&l u=e"siny, W&l x=logt,y =1 |

Show that the involute of a circular helix

are plane curves. 6x2=12
ﬁEEQ fF & gueR efce & Faege
IO 9 B |
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