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Instructions © §1 )&% This question paper contains FIVE QUESTIONS
{2) The figures to_the right side indicate full marks of the corresponding guestion/s

(3) The svmbols used insthe paper have their usual meaning, unless specified

1. " Answer the following by choosing correct answers from given choices.

[1] Hy=e"*+e* thony, =

on 2r (om 20 (O L2 (om a2 _ 1) T -
2" (2"e* 4+ 1) [C] e*(2"¢* — 1) [D] none

Al n™(loga)™a™ Bl m™(loga)ta™ [C] m™a™* D} Py

[ 3] At apoint on a curve, with non zero curvature. the radius of curvature ynd
the carvature are
[A]  Additive inverses of each other
Bl Multiplicative inverses of each other
[C] equal

Dy none

3 '
-

[ 4] For r = f(6) which of the following can be used to measure radius of cui-
vatire
/ 2 2 2y 3 / 2
/ dr PP . (1% + 1172 . f dr
] el b B ) o e ] i
: df ' " e 292 — 1y \ df
1]
N
[ 5] The degree of the homogencous function f(z,y) = — iy
T =y
Al 0 B 1 €] 2 D} 3
[ 6 ] Euler's theorem requires a homogeneous function
{ 1 " 2 = & o | 2
|Al  to be continuous on its domain
B] to possess second order partial derivatives
! 1
[C] to possess fivst order partial derivatives \
[DI noune
¢ 1



Q: 2 Answer any THREE of the following 6
¥
[ 1] If y = cos 3 then find iy
[ 2] If y=e™, then show that y, = m"e™
[ 3] Let g = f(a) be a cartesian representation of a curve (. Then prove that the
Tength of arc of C' between two points 4 and B corresponding to the r-coordinates
a and b respectively, is given by
_ b Ly
arcAB = (E 41 = a
Jin \/ LU i
[ 4 ] Define the torms @ (i) Radius of Curvatuwre (1) Imtrinsic Equation
[ 5] Verify Euler's theorem for the function = = 1y — xy?
[ 6] Find %’ whel 2¥ = y*
Q: 3. If the anglé hetween radius vector and tangent at a point on a polar curve is ¢
then prove that tan ¢ = —— 6
(56 )
Q: 3. ,Ify={(zx—V4i+22)" then find y,(0) 6
Q: 4. ° Let r = f(f) be a polar form of a curve with a point P on it. Then prove that
the radius of curvature at P is given by
2 ,9Y8)2
G i+ 7l
r2+2rf — rry
where r; = /() and r, = f"(8) 6
Q: 4 [A] Find the entire length of the astroid x%/3 + 3?3 = ¢*/* ! 3
[ B] Find the length of arc of the parabola y* = dax, (@ > 0). mcasured from the
vertex to one extremity of its latus rectum 3
Q: 5. Let 2 = f(a-y) be a real valued function defined on E € R? Suppose that
[ is a homodeneous function of degree n and that all the second order partial
derivatives of [ exist and arc continnous. Then prove +hat
92 = 5% - 2=
Mo 0° = gz
TT—— + 2xy- +y'=—=n(n-1)z.
e Tordy 7 Oy? ‘ :
6
OR
L]
P 22 L 9 fy %
Q: 5 [A] If u=sin"' (L), then prove that  +2" + y&" = 3tan 3
i s du 7 dy
[ B] If H = f(2z - 3y;3y — 4z.4z — 22). then prove that
10H 10H 10H 0
-t - —+-—— =0
20r 30y 40z
3
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