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PART A
Q1 (3
(®)
Q2 (3
(b)

Evaluate the following integrations using appropriate integration techniques.

@) f (-\/%erde

(2 marks)
(ii) J.cos3 2t sin 2t dt

(3 marks)
(iii) j xe** dx

(4 marks)

. 5—-x
) [
(x+1)(x-2)

(4 marks)

Using Trapezoidal rule, find the value for _[14 1 . dx by taking h=0.5.
X+

(7 marks)
Given two functions, y = x*> —4x,and y=16—-x’.
(i) Find the coordinate of the points at which both functions intersect.

(4 marks)
(ii) Sketch the graphs of the functions on the same axis.

(3 marks)
(iii)  Find the area of the region enclosed by both functions.

(4 marks)

() Sketch the graph of a region enclosed by y =+/x+1,x=0,y=0 and x = 3.
(2 marks)

(ii) Use cylindrical shells to find the volume of the solid that is generated when

the area of the region is revolved about the y-axis.
(7 marks)
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PART B
QG (@
(®)
(©

The function f(x) is given by

(@)

(i)

(iii)

x? x<2

f(x)=44 2<x<3
10-2x 3<x<6

Sketch the graph of f(x) .

Write the domain and range of f(x).

Calculate the value of f(x) when x =1 and x=5

(3 marks)

(2 marks)

(2 marks)

Given f(x)=x+2, g(x)= % -1 and A(x)= % . Calculate the composite function of

(@)

(ii)

If g(x)=

(@)

(ii)

foh

fogoh

—k+x find

The inverse function, g~ (x).

If g7'(1)=4, find the value of k

(3 marks)

(4 marks)

(3 marks)

(3 marks)
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Q4 (3
(b)
Qs (3
(b)
(©)

DAS 20803

Evaluate the following limits using L’Hospital’s Rule.

(i) lim(x_d']
x4\ 4—x

=0 2x” +4x+1
2
(i) lim x"+12x-13
x—1 X _1
. lim I—-cosx
(IV) x—0 x2

Determine the value of a so that

xt -1, x<3

2ax, x>3

f(x)={

is continuous at the point x = 3.

d
Find - of
(i) y(x) = 2x + 4x? - ;52-

(i) y(x) = Sxsin2x
(iii) ¥x) = In(B3x*+2)

4x* —5x
x+3

(iv)  y(x) =

(3 marks)

(5 marks)

(3 marks)

(4 marks)

(5 marks)

(3 marks)
(3 marks)

(3 marks)

(4 marks)

Using implicit differentiation, find % for x> + xy—2y° =25

Given function y =3x” +9x. Find y"and y".

(4 marks)

(3 marks)
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Q6 (a) A balloon is filled with air at the rate of 20 cm*/minute until a sphere is formed. Find
the rate of change of the radius when the radius is 4 cm. Volume of sphere,

V= im‘3.
3
(4 marks)

(b) The volume of a cube decreases at a rate of 500 m*/min. What is the rate of change
of the side length when the side length are 12 meter?. Volume of a cube, ¥ = x°.

(4 marks)
(¢)  Givenacurve of y(x)=2x’ —=5x> —4x+4.
(i) Find all the critical points.
(4 marks)
(i)  Find the value of x when y"(x)=0
(2 marks)
(iii)  Determine the maximum and minimum points.
(6 marks)
Q7 (3 Evaluate the following integral using substitution method.
J“ 2x+5
0 (x? +5x+ 3)°
(6 marks)
(b) If y = Ax+ Bx* , where 4 and B are constants, show that
d’y ., dy
x2 —2“‘2XE+ 2y =0
(5 marks)
=
©) Find the arc length of the curve y=x2? from x=0 to x= 5.
(9 marks)

— END OF QUESTION -
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Formula

Table 1 : Differentiation
d d .
Ex—[c] =0 E[sm x] =COosx
%[x”]z nx"! %[cos x]=-sinx
d du d )
_czx_[cu]:c;}; dx[tanx]—sec x
i[ + ]:d_uiﬂ i[secx]:secxtanx
dx dx dx dx
d _ dv du i[cotx]z—csczx
dx[uv]—udx de dx
v@—ui‘i i[cscx]z—cscxcotx
dx[V} v’
dr. _ 1
d o] 4 [ 5] ——2
Ec-l:e J—ne dx[ ] m
1 d 1
—lsec x |=——— —|tanx |=
[ ] |x|\/x—2T1 dx[ ] 1+ x?
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Table 2 : Integration

Icf(x)dxch(x)+C

jmnxdx:M| secx|+C

_“f(x) +g(x)]dx = F(x)+ G(x)+C

_fseczxdxztanx+C

r+l

+1

[x"dv=>—+C,(r=-1)
r

J-csczx dx=—-cotx+C

judv =uy —Ivdu

J.cscx dx = —lnlcscx +c0tx|+C

J'cosx dx=sinx+C

secx tanx dx =secx +C

jsinx dx =—cosx +C

Ie"x dx :—1—e"x +C
n

J
Icscx cotxdx=—cscx+C
J

secx dx = ln|secx+tanx]+C

[ —dv="nfac+p]+C
ax+b a

Table 3 : Partial Fractions

a A N B
(s+b)(s—c) (s+b) (s—c)

a A B C
—_— =
s(s=b)(s—c) s s—b s—c

a A Bs+C

(erb)(s2 +c) B (s+b)+(s2 +c)
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Area of Region
b d
A=[[fx)-g]ax or 4= [[w()-v(»)]dy
Volume Cylindrical Shells

V=[x fxydx  or V¥ =[2myf(y)dy

Arc Length
b 2 d 2
L=[ fi+ B # o L=] o i dy
. dx c dy

Area of Surface

b d 2 d oo 2
s=[2m 1+(Ey) dx or  S=[2m 1+(3§) dy

Simpson’s Rule

b h n—-1 n=2 b _
If(x)dng (fo+ f)+4> 423 7| n= h“
i=1 =2
‘ i odd i even
Trapezoidal Rule
b h n-1 b—
If(x)dhg[(fﬁfn)ﬂZﬁ] p on=t
a i=1
Improper Integral
+o0 C b b
! f(x)dx= lim j F(x)dx L f(x)dx = G]er_lwz[ F(x) dx
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