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Note: Attempt all questions as per instructions given.
The figures in the right-hand margin indicate marks.

Section — A
1. Attempt all questions: ‘ 2x8=16

2 ax

a. If y=x"e”, find y by using Leibnitz’s theorem.

b. If u=x"+y"+2", show that xu_+yu, +zu. =2u.

¢ Ifg(er)= [ *" i, find 0 () where @ #0.

X

d. Show that the subnormal at any point of the parabola y* =4axis constant and the
subtangent varies as the abscissa of the point of contact.

e. Define multiple point and node of a curve.
f. Find the curvature of the parabola y* =12x at the point (0,0).

2
g. Evaluate J.sin“lxcos4 xdbx .
0

h. Find the area of the region enclosed by the circle x* +3*> =4.

Section — B
2. Attempt any two of the following questions: 6 x 2=12
5 - x* =37 0* g o 5
a. If f(x,y)= . .(x,¥)#(0,0), show that Ei% kl{)r%f(x,y) £ lylirg Llir(}f(x,y) .

Also Show that lim —2

(x3)-0 X2 4 37

does not exist. P.T.O.
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b. Showthatif z(x+y)=x"+y", then | —— | =4|-—=-—=1.
5o v (ax @Vj L Ox @y)
b 2 0z oz
c. Ifz=f(u,v), where u=x"-2xy-y’,v=y, prove that (x+y)a—+(x—y)ﬁ— =0, can
X oy
2 Oz
be transformed into — =0.
ov
3. Attempt any two of the following questions: 7x 2=14

a. Find the subtangent, subnormal, length of the tangent and length of the normal at the
point 't' on the cycloid x = a(¢ +sin),y = a(l1 —cost).
b. Find the saddle points, relative maxima and minima of f(x,y)=8x" —24xy +°.

¢. Find the points of intersection of the curves 2x” + 3 =20,4)” —x* =8 and find the angle

of intersection of the curves at any two of those points of intersection.

4. Attempt any two of the following questions: 7 x 2=14

a. Find the equation of the circle of curvature of 2xy +x+ y = 4 at the point (1,1).

b. Find the radius of curvature at any point of the curve x = a(¢ +sinf), y = a(l —cos¢) at

h=—,
2

¢. Trace the Cardioid r = a(l-cosé).

5. Attempt any two of the following questions: 7 x 2=14
xdx
a. Evaluate | ————
I Vxt +2x+5

o i _ . . 1
sin’”"'xcos® xdx and hence find the value of F(;).
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b. Prove that B(m,n)=2

0
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c. Showthat | | sin 2 dydx + [ sin Pyl = T +D)
2y = 2y ’

T

x=l p=yx x=2 y=vx
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