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1. Answer three questions, taking one from each unit.

UNIT-I
1. (a) Evaluate any two of the following: 3x2=6
. . -3/x
(1) £1£1;)1 (1 + 2x)
(i1) lim( _1 —lj
=0\sinx x
(iif) Tim 20X
0" cscx
(b) Sketch the graph of r = %— cos 0 in polar coordinates. 6
2. (a) Find the n™ derivative of any two of the following: 3x2=6
(i) x’logx

(i) (2x+3) sinx
(iii) €' cosx

(b) A fertilizer producer finds that it can sell its product at a price of
p =300-0.1x dollars per unit when it produces x units of

fertilizer. The total production cost (in dollars) for x units is
C (x) =15000+125x+0.025x" . If the production capacity of
the firm is at most 1000 units of fertilizer in a specified time,

how many units must be manufactured and sold in that time to
maximize the profit? 6
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UNIT-1I
Evaluate any two of the following: 3x2=6
(1) '[sin3 xcos’ x dx
(i) [T+ cosxdy
(111) '[tanz xsecx dx

Find the volume of the cone generated when the triangle with
vertices (0,0) , (O,r) , (h,O) where >0 and 4 >0, is revolved

about the x-axis. 6
Obtain the reduction formula for J.sin”x dx and hence find
J-sin“ xdx. 6

Find the volume of the solid generated when the region
enclosed y=+x+1, y=+/2x and y =0 is revolved about the

X-axis. 6
UNIT-III
-1 1 1+x . . .
Prove that tanh™ x = Eln ) —1<x<1. Using this, obtain
—-X
the derivative formula for tanh™ x . 6
Prove any two of the following: 3x2=6

7(t), 7;(¢), 7, (¢) are vector valued functions in the parameter ¢
and f (t) is a real valued function in ¢.

(i) 7(~t) and its derivative are orthogonal for all 1.
. d - dr. d -
i) —L/()FO)]= ()L [F () ]+ L (0]7 ()
oo d o - - d . d . -
(ii1) E[’? (t)"”z(t)]:’”l(t)'a”z (t)+5’1(t)""2(t)
Prove any two of the following: 3x2=6

(i) cosh2x=cosh’x+sinh’x
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2tanh x

i) tanh2x=——
(i1) 1+ tanh® x

)

(iii) — tanh x = sec h’x

dx
(b) Suppose that the position vector of a particle at time ¢ is

Ft)=ei+e™j+tk. 6

(1) Find the scalar tangential and normal component of
acceleration at 1 =0.

(i) Find the vector tangential and normal component of
acceleration at 1 =0.

(ii1) Find the curvature of the path at the point where the particle
is located at 1 =0.

1I. Answer any two of the following questions.

7. Sketch the graph of any one of the following: 7
x -1
(@) y=—3
X
(b) y= ()c—4)2/3

8. (a) Find the area of the surface generated by revolving the curve

1 .
y=x",0<x< 3 about the x—axis. 4

(b) By revolving the semicircle x =rcost, y=rsint, (0 <t< n)
about the x-axis, show that the surface area of a sphere of radius
ris 4mr’ . 3
9. (a) A shell, fired from a cannon, has a muzzle speed of 800 ft/s.

The barrel makes an angle of 45° with the horizontal and, for
simplicity, the barrel opening is assumed to be at ground level.

How far does the shell travel horizontally? 4
(b) Find the parametric equations of the line tangent to the graph of
F(t)=lntf+e_tj+t3l€ at the point where =2, 3
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