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Before answering the questm@?}:nnd:dntm should ensure that they
have been supplied thv@e’ct and complete question paper. No
complaint iri this regard, will be entertained after examination.
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Note : Attempt five questions in all, sclecting one question
from each Section. Question No. 9 is compulsory.

All questions carry equal marks.
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SECTION -1
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1. (a) Verify Rolle's theorem for the function

f(x)=(x-a)"(x-b)" on [a,b]l,mneN.

B f(x)=(x-a)"(x-b)" T [a,b],m,neNF fu
U v9g 1 TN iR

(b) Evaluate lim

1+sinx—cosx +log(1 - x)

x—0 x +tan? x
. . l+sinx-cosx+log(l-x)
TS ® lim :
x—=0 x+tan? x

2. (a) Prove that the function f{x):?xz +3x -4 is

uniformly continuous on [-2, 2].
Rf& Y B & f(x) =2x2 +3x -4, [2, 2] W
9 &9 | gag @

(b) Find the values of a, b, ¢ so that -

X T
. ae” —h X
lim COSX + ¢

x—0 xsinx =2
@, b,c F A T B AP -
lim ae* —bcosx +ce” X =2
x 0 xsinx -
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3. (@) Let f:R? - R be a function defined as :

XY
Sy =452 42 (x,y) # (0,0)
0, (xy=(00)

Show that lim  f(x,y) does not exist.
(x,¥)—>(0,0)

e £ RzaRQ%ﬁﬂ%Eﬁﬁwmﬁqﬁwﬁﬁ

L @Q\Q
Sy
o= {32, g 07 00
0, (xy)=(00)

Red & Lm  f(x,y) AE T8 2

(x,y)—(0,0)

(b) If u= f(r), where x=rcos8,y=rsin® p.r(we that
o*u 3’

ng—=f()+f}

ek u=f(r), WE x=rcosB,y=rsin® & K &
2
au 81: = frr) = f[r

92006-6500-(P-7)(Q-9)(22) (3) P.T.O.

e Euler's theorem on homogeneous

functions in x and y of degree n.
Eﬁlnx@yﬁ;ﬁﬁﬂﬂﬁﬁfﬁ“{ﬁm%nﬁﬂﬁmﬁ
" wifad &l
(b) Expand x* s x2y2 - y‘l about the point (1, 1) up to

the terms of the second degree.

wh fof & et a% Rg (1, 1) F I A
x4+x2y2 —y4 & foe &
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5. (a) Give an example of a function of two variables

which is continuous and possesses first order
partial derivatives at a point but not differentiable

at the point.
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(b) Give an example of a function f(x, y) for which
Fry(0,0)# f,(0,0).
T ®eM  flx, y) W e & e o
fxy(0,0) = £,,(0,0) B
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6. (a) Examine for maximum and minimum values the

®)

function sin x + sin y + sin (x + y).

BT sin x + sin i + sin (x + y) B ARFTH WX FTAH
A+ # S B

Find the maximum and minimum distance of. the
point (3, 4, 12) from the sphere x2 -ryz Pzl =1

using Lagrange's method of multipliers:

WS BN T AR I B
x2+y2+z2_=1ﬁ%i3§§4, 12y & atfemam sl

T g M AR S
d N
@TIDN -1V
gug — IV
7. (a) Express the curve 7=e" costi +e¥sint.j+e*k in
the normal form.
9% r :t?+costf+e""smf.f+t’+£t B A 9 A
&hH B
(b) Find the equation of osculating plane of the curve
x=2logt,y=4t,z =212 41,
qh x=2logt,y=4t,z=2t> +1 % AT S B
. FHIHTOT S HL
92006-6500-(P-7)(Q-9)(22) (5) P.T.0.

8. (a) Find the curvature and torsion of the helix
x =acost, y =asint, z=attana.
W x =acost,y =asint,z=attana A T A
AT H T T

sphere

(b) Find the envelope of the

(x - acos0)? +[y—aﬂnﬂ)2 +z2 = b2,

et {x—acosﬂ]z +(y—as'mf:}}2 +22 =b2 B HAEGT H

e AT

SECTION -V
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9. (a) Writ down the equation of osculating plane.

ARGl @ 3wl it g

(b) Find the envelope of family of paraboloid

Jc2+3,.r2 = ya(z - a).

htﬁﬁiﬂﬁ x? +y2 = ya(z —a) % qfEr 3 HELT ]
Tal &I
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(c)

(d)

(e)

(f)

Verify Euler's theorem for u = tan ! %

u:tan_l%%mW%mﬁmﬁﬁﬁl

| 3
If u= Ayf[%J show that .x%+ y% = 2u .
1 \\Q& Ou - ou
(54 uz:cyf(i_] fF x—+y—=2u.
VNN ox oy
N
$

Find unit tangent vector to the curve r = 4 t3} :
TF 7= ti+10) B o 3HE e dFe S H
Examine for extreme value : x? YT +6x+12.

9 A9 ¢ x2 +yl +6x+12 B R " B
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