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. (a) State Rolle’s theorem and verify it for the function (x — a)” (x— b)n (6)

where m and n are positive integers in[a, b].

.| xe’ ~log(1+x
(®)  Evaluate lim f( )} (6)
x—0 X
(¢)  Find the asymptotes of the curve (x+y)Y (x+y+2)=x+ Oy—2. ®)
OR '
I @ Evaluate lim {(sinx)™"}. ()
7
(b)  Find the n"” derivative of ¢* (2x+ 3)3. (6)
=
© Ify — i x, prove that )

(1 —)cz)yn+2 —(211+1)xyn+1 —(n2 +a2)yn ={}.

x3 o y5
. ‘@ nwt/= log| ——— |, prove using Euler’s theorem that (6)
. x _y
ou Ou 4
=ty Sumndo
Ox
o xy . du : 6
®) yfy= — 5 X =CO0sht,y = sin ht, find — using chain rule. (6)
Xty dt
y x ’u % Gt O
© Ifu=x"tan” (——)—yz tan”' (—) show that = ®)
% y ox0y x"+y
OR
IV.  (a) Discuss the maxima and minima of f(x, y) = x"y’(1-x — y). (10)

(b) If the sides of a plane triangle ABC vary in such a way that its circum (10)
da db dc

radius remains constant, prove that + =f =1
cosA cosB ecosC

V. (a) Show that the tangents at the extremities of a focal chord intersect at right (6)

angles on the direatrix.
(b)  Find the condition that the straight line /x + my + n = (0 may be a normal (6)
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to the ellipse — +~—=1.
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Find the centre, eccentricity, foci and length of the latus rectum of the

hyperbola 9x° — 16y2 -18x-32y-151=0.
OR
Prove that the locus of the point of intersection of two normals to the

parabola y2 = 4ax which are perpendicular to each other in the curve
y2 =a(x - 3a).

Find the equation of the hyperbola passing through (2,3) and has the
straight lines 4x+3y -7 =0 and x—2y—-1=0 as asymptotes.

Find the reduction formula for J- Sinn(x)dx and hence evaluate
x'd

a

_[ 3

ol 1)

Find the area enclosed between one arch of the cycloid
x=a(f -sinf); y = a(l — cos O);and its base.

OR
Change the order of integration and hence evaluate

/ _]’- ]1- v dxdy
T
0 Jax (y =dx )
Find the volume of the solid bounded by the planes x =0, y =0,
Xt y+z=1and z =8,

Given a:2i+2j—k,b_:6i—3j+2k,ﬁnd axb and a unit
vector perpendicular to both @ and b_ . Also determine the sine of the
angle between @ and b— 8
If (@,b,¢)and (@,b,7)are reciprocal triads of vectors, show that
axa+bxb+exe=0.

OR

Find the values of the constants a,b,cfor which the vector

f=(+y+az)i+(bx+3y+2z)j+Bx+cy+z)k is irrotational,

Prove that

1 —r
(i) grad (—) pec e a8
v r

i =1
g V' =mw"r

Where r = xi+ yj + zk .
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