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( Calculus )
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- Pass Marks : 20

Time : 3 hours

The figures in the margin indicate full marks
for the questions

. SECTION—A

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

(@) Find y,, if y=sin® x.
(b) If y=x""1log x, then prove that
(n-1)!
n = .

(c) State Leibnitz rule on successive
differentiation.
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(2)

If y = (x+v1 +x%)™, then prove that

. ks
(L+x2)y, +xyy —m Y =0
(e) Evaluate :
sec x-1,
x—0 X Sec X
() Find the value of
Lt (E ;'x) tanx
x—»%
(g9 Find the asymptote’ ‘parallel to
coordinate axes of the curve
4x? +9y2 = x2y2
) (h) Show that the curve y = x° has a point
of inflection at x=0.
(i) -Obtain a reduction formula for
'[sin" x dx
0 I
I, ’=’fs’ec'~‘ xdx .
n-2
t .
_sec ‘x anx+(n 2 I,
n-1 n-1
then find the value of J'sec7 x dx.
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(k) ' If

4
In =J:;/ tan" xdx:#..

n-1 n-2

then evaluate

4 f :
,J:;/ tan® xdx
()  Find the value of J::/zcosm 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?2 +y? =a?.

(o) Show thatithe length' of the arc of
the curve y=logsecx between x=0

and x=L is lIog 3.
6
(b) The circle x? +y? =a? revolves round
the X-axis. Find the surface generated.
(@@ Find the value of p so that the vectors

“2i=j+k, 1+2j-3k and 3i + pj +5k are
coplanar.

() Prove that a'x(g x?z))=(3 xg)xa'.
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he vectos equation - ot & SEHECE 4. (@ If
(s) Find the o 21_1+k and radius ) ;
whose centre ! 1t Sin2x+asinx
5 units. _ x—0 %3
G 7= (cosnt)l +(sinnt) j, where n is a E;fuﬁte, then find the value of a and the
constant and t varies, then show that ' = 3
o dr i (b) Evaluate : 3
r X—Et— =n "
Lt (logx)!-loex
x—e :
SECTION—B )
. o alions S. (a) Obtain the asymptote of the curve
ve
Answer any q 3 +y3 = 6x2 5
2 ‘ 2 _
2. (@ Ifax +2W+by =1, then show that (b) Find the range of values of x for which
i h? -ab ' y=x*-6x3+12x2 +5x+7 is concave
. _(hx+by)3 3 upwards or downwards. Find also its
' | point of inflection, if any. 3
(b) If f(x)=tanx, then prove that
f"(O); ne, 7-20) 6. (@ IfI,,= J‘sin"1 x cos™ x dx, then prove
2 : 4 that
. . (nm : ;
+"C f" 4(0)—...=sm(7) ; : =sin’““xcos""x+(n-—l)!
fedh m+n m+n) ™""2 3
3. (@ Ify®+3ax?+x° =
: 4 axs #yie0:shershow that (b) 1If1I, =J::/2sin" x dx, then show that
Yy, +2a%x2 =0 3 ’ o
' Iy =f——|dn=
() If y=(sinln? "(“)"2
y=(sin™" x)*, then show that
g /12 . 6
(1—x2)y,.+2 -@n+1)xy, ., _n2yn =0 3 Hence or otherwise find Ig sin” x dx. 3
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(6 ):

Obtain & reduction formula for

7. (a) -
fcos™ x cos X dx
connecting with In-1 n-1- ’Henc.e find
the value of
Icosz x cos 3x dx
() 1 o
/4, n
I, =J: tan" x dx
then show that n(l,_; +I;41) =1
8. (a) Find the whole length of the loop of
the curve 3ay? = x(x—a)2.

(b) Show that the surface area of the solid
generated by revolving the arc of the
curve x = acos® 6,y=asir13 6from6=0

- to 8=m /2 about X-axis-is gnaz.
9. (a) Show that the upper half of the curve
 r=afl=cos6) is - bisected by 9=2§.
Show. also that the .perimeter of the
curve is 8a. “

(b) Find the surface of the solid formed by
revolving the curve r = a(l +cos6) about
the initial line.
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10. (a) Show that the necessary and sufficient
conditions that the three non-zero, non-

y - 7?5
collinear vectors a, b, ¢ are coplanar in
their scalar triple product must vanish. 3

-

(b) If a, b, ¢ are non-coplanar vectors and
-

A=[a b ¢], then show that for any
vector 2

A =2 -d)@xB)+@-d)B x2)
> 2 5 5
+(-d)(c xa)
given that

@xb bxZ ¢xdl=[d b 2 3

11. (a) Find the vector equation of a plane
passing through two given points and
parallel to a given vector. 3
(b) Prove that the necessary and sufficient
-
conditions for a vector 7 = f(t) to have a
constant magnitude is
—
- d f _
dt 3
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