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SECTION—A

1. Answer any ten of the following questions :
2x10=20

(@) Find y,, if y=sin? x.

(b) If y=x""llog x, then prove that
_ n-1)!

n

X

(c) State Leibnitz rule on successive
differentiation.
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(2)
(d) If y=(x+v1+x?)™, then prove that
(1 +x?)y, +xy; —-m?y=0
(e) Evaluate :
Lt sec x -1
x—0 Xxsec x
() Find the value of
Lt (E— )tanx
x—2
p)
(g0 Find the asymptote parallel to
coordinate axes of the curve
4x? +9y? = x%y?
(h) Show that the curve y = x> has a point
of inflection at x =0.
() Obtain a reduction formula for
Isin" x dx
g If
I, = j'sec" xdx
sec" 2 xtanx (n-2
= + In—2
n-1 n-1
then find the value of J'sec7x dx.
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(3)
(k) If
= ["*iann -1 _
I, -J:: tan xdx—n_1 n-2
then evaluate
J:M tan® xdx

() Find the value of J;)"/zcos10 xdx.

(m) Find by integration the length of y =5x
from x=0 to x=5.

(n) Find the length of the perimeter of the
circle x? +y? =qa2.

(o) Show that the length of the arc of
the curve y=Ilogsecx between x=0
and x=Z is llog 3.

6 2

(b) The circle x? +y? =a? revolves round
the X-axis. Find the surface generated.

() and; thia value of p so that the vectors
2i-j+k, i+2j-3k and 3i + pj +5k are
coplanar.

(r) Prove that a x(g X a) = (?1' xZ)x?z'.
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(4)

(s) Find the vector equation of a sphere
whose centre is ¢ =2i — j + k and radius
S units.

t 17 =(cosnt)f+(sin nt)}', where n is a
constant and t varies, then show that

v
75 ok
dt

SECTION—B

Answer any five questions

2. (@) If ax? +2hxy+by? =1, then show that
h?% -ab

Yy =—3
(hx + by)® 3

(b) If f(x)=tanx, then prove that
fro-"C 720

4
+"Cy f*%0)-...=sin ("_;.)

3. (@ If y3 +3ax? + x2 =0, then show that
(b) If y=(sin~! x)?, then show that
(l_leyn+2_(2n+1)xyn+1'n2yn =0 3
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(b)

(b)

(b)
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( 5)
If
Lt sin2x+asinx
x—)O_ x3

be finite, then find the value of aand the

limit. 3
Evaluate : 3
S

Lt (logx)!l~loe*

X—=e

Obtain the asymptdte of the curve

x3 +y3 = 6x? 3
Find the range of values of x for which
y=x%*-6x3+12x%2 +5x+7 is concave
upwards or downwards. Find also its
point of inflection, if any. 3
fI,,= Isinm x cos" x dx, then prove
that
I sin™*! x cos™ 1 x +( n-1 )
mn m+n m+n) ™2 3

IfI, =f:/2sm" x dx, then show that

n-1
I, =(T) I_o

Hence or otherwise find JZ/ 25in® x dx. 3
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(6)

(7))

7. (a) Obtain a reduction formula for 10. (a) Show that the necessary and sufficient
J’ cos™ x cos nx dx conditions that the t_l;xree non-zero, non-
. . collinear vectors @, b, ¢ are coplanar in
connecting with I,_; ,_;. Hence find their scalar triple product must vanish.
the value of .
-
cos? x cos 3x dx (b) Ifa, b, ¢ are non-coplanar vectors and
3 - 7 o
A=[a b c], then show that for any
() I vector d
I=r/4tan"xdx R T S NP S A S A <
n ) Ad =(c-d)(axb)+(a-d)(bxc)
then show that n(l,_; +I,,1) =1 3 +(b-dE@x3
8. (a) Find the whole length of the loop of given tl_l)at_) o o m  og
the curve 3ay? = x(x-a)>. 3 [axb bxc cxa]j=la b c]
li
(b) Show thzt lt)h © surt;a‘;ic:i art;ae o:r::hzfsih(: 11. (a) Find the vector equation of a plane
generate— y gevo B g! 3 6 from 6 = 0 passing through two given points and
curve x =acos” 6,y =asin . parallel to a given vector.
- 2
to 6 =n /2 about X-axis is -7a". 3 (b) Prove that the necessary and sufficient
conditions for a vector 7 = ?(t) to have a
9. (a) Show that the upper half of the curve constant magnitude is
r=a(l—-cosf) is bisected by 9=2_n. 5 d?
3 f-—==0
Show also that the perimeter of the dt
curve is 8a. 3
(b) Find the surface of the solid formed by * %k Kk
revolving the curve r = a(l +cos6) about
the initial line. 3
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