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1. Answer any seven of the following
questions: 1x7=7

(a) Write down the nth derivative of
cos(5x +3).

(b) Write when the graph of a function fis
said to have vertical tangent at a point

P(c, f(c))-

Contd.



(c)

(d)

(e)

(@)

(h)

@)

Write down the value of Pt ot enls
X—»+00

7f2
Evaluate I sin® xdx
0

In terms of marginal revenue and
marginal cost, when is the profit
maximized ?

For what purpose the disk and washer
methods are used ?

Parameterize the curve y = 4?2

When the graph: of a vector function

ﬁ‘(t) is said to be smooth ?

Determine the values of t for which -

f+2j S
|

the vector function F‘(t):

continuous ?
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() State the geometrical significance of the

scalar triple product of vectors ©, v and

w-
(k) Find T&f+3j—swnk)dt
0

() When a function f is said to be
continuously differentiable on an
interval I?

2. Answer any four of the following questions :
2x4=8'

Evalliat It 3x% -5x+9
(a) valuate e g

() Using Leibnitz’s rule obtain the nth

£ 3
derivative of y=x"e".

(c) By integration find the length of the

circle r =2siné.
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(d) Let F(t)=i+e'j+t’k and
G(t)=3t% +etj+2tk,

then find — {F(t) G(t)}

(e) Find the tangent vector to the graph of
the vector function F(t)=t% +2tj+e'k
at the point t=-1. !

() State Kepler’s laws of motion.

(g) Find the volume generated by revolving
about OX, the area bounded by y= X3
between x=0 and x=2.

(h) Find the length of the polar cﬁrve
r=e%,0<60<x/2.

3. Answer any three of the following :
S5x3=15
(@) Find the constants a and b that
guarantee that the graph of the function
ax + 5
3 -bx
will have a vertical asymptote at x=5
and a horizontal asymptote at y = 3.

defined by f(x)=
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(b) Evaluate : 2+3=5
(i) Lt (x-7z/2)tanx

x—ral2”

1 3x
i) Lt (1 =F —J
X—>+m 2x
/4

(el s JE = Itan”@df),' then prove that
(0] 5

n(In+1 - In—l)z 1=

/4

Hence evaluate j tan® 0deo . 3+2=5 .
0

(d) A firm determines that x units of its
product can be sold daily at p rupees
per unit where x= 1000 - p. The cost
of producing x units per day is

C(x)= 3000 +20x.
Find the revenue function R (x).
Find the profit function P(x).

Assuming that the production capacity
is at most 500 units per day, determine
how many units the company must
produce and sell each day to maximize
the profit. 1+1+3=5
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(¢) Show that a cone of radius r and -
height h has lateral surface area

S=arJr2+h?.

() For any three vectors d, b, ¢ in space,
prove “that &x(Bxé)z (. a) 5—(5. &)E .
(g) Use cylindrical shell method to find the
volume of the solid generated when the

region R under y? = x and x-axis over

the interval [0, 4] is revolved about the
line y=-1.

(h) If the non-zero vector function ﬁ‘(t) is
differentiable and has constant length,
then préve that FE(t) is orthogonal to
the derivative vector _ﬁ"(t).

Verify this result for

F(t)= costi +sint j + 3k - 342=5
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4. Answer any three of the following :
10x3=30

(a) State Leibnitz’s theorem. Use it to show

mv:os_1 G

that if y=e , then

(1_x2)yn+2 _(2n+1) xyn+.l _'(ng +m2)yn =0

Hence find y, (0). 2+5+3=10

(b) Find the vertical and horizontal
asymptotes (if any) of the graph of the

function

)

T ) e i

Find where the graph is rising, where
it is falling, determine concavity, locate
all critical points and points of

inflection. Finally sketch the graph.
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(c) Obtain the reduction formula for
fsin”x dx .
Hence evaluate
/2

i) _{ sin™ x dx
0

3/2_
(ii) _[ sin’ x dx

5+3+2=10

(d) A boy standing at the edge of a cliff
throws a ball upward at an angle of
30° with an initial speed of 64ft/s.
Suppose that when the ball leaves the
boy’s hand, it is 48t above the ground
at the base of the cliff.

(i) What are the time of flight of the
ball and its range ? |

(i) What are the velocity of the ball
and its speed at impact ?
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(iti) What is the highest point reached
by the ball during its flight?
. 3+3+4=10

(¢) () Find the area of the surface
generated by revolving about the
x-axis the top half of the cardioid

r=1+cosé@. 5

(i) Using disk method find the volume.
generated when the region

bounded by the line ¥ =4-x and
the x-axis on the interval 0 < x < 4

revolve about the line_ x=-2.
5

0 () Find the position vector f?(t) and
velocity vector V(t), given éhe
acceleration A(t) and initial
position and velocity vectors fe(o)
and V(0) as
CA() =% 2Vt j ek

B(0)=2i+ =k V(0)=1-j-2k.
5
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) A particle moves along the
parametric curve x=2t, y = t. Find

the position vector R(t) and
velocity vector V(t) in terms of
0r and 09 . V S
(g) (i) It is projected that t years from
now, the population of a certain
country will be p(t)=50e%%*

million.

At what rate will the population
be changing with respect to time
10 years from now ?

At what percentage of rate, will
the population be changing with
respect to time t years from now ?
3+3=6

(i) Find the length of the curve

defined by 9x* = 4y® between the

-points (0, 0) and (2\/5, 3)_ 4
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(h) A object moving along a smooth curve

has velocity {7 given by V _ds T

, dt
Deduce the expression for acceleration
s ds)? -
i A=—T+k|—| N
in the form a2 (dt]

where s is the arc length along the
trajectory and k is the curvature. For
an object moving along a helix with

position vector é(ﬂ:(cost, sint, t) at
any instant ¢, find the tangential and

normal components of acceleration.
; 5+5=10
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