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PART A
Q1 (3
(b)
©
Q2 (3
(b)

From Figure Q1 (a), find the area of the region enclosed by the curve

y=2+x—-x"and y=—x-1

(7 marks)

Use cylindrical shells to find the volume of the solid that results when the region
enclosed by y =2xand y* = 4xis revolved about the y — axis.

Refer Figure Q1 (b).

(6 marks)

Find the arc length of the curve yzti’-(x2 +2)% from x=-1 to x=1.

Evaluate

i) [la-20kx

By using a suitable technique of integration, evaluate

@ j( Tx—1 )dx

x*-2x-3

@ [ f2x@x® +5)

(7 marks)

(3 marks)

(2 marks)

(4 marks)

(6 marks)

(5 marks)
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PART B
B @
(b)
©
Q4 (3

Solve the following integral by using Simpson’s rule, using #=0.25.

Write the answer to 3 decimal places

T2
£3+«/;dx

Evaluate the following integral by using substitution
} 9sec’ x — 6x
3tanx —x°

0

Evaluate by using integration by parts

j2x3lnxdx
1, x<-1
Given f(x)={3-2x*> ~1<x<3.
4x—-20 ,x>3

)] Sketch the piecewise function of f'(x).

(i)  State the domain and range of /'(x).

(iii)  Find the value of /(x) when x = —2, 3, 6 and .

(6 marks)

(7 marks)

(7 marks)

(3 marks)

(2 marks)

(6 marks)
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Q5

(b)

(a)

(b)

©

Given g(x)=5- —1—
x

) Find the inverse function of g(x).

(ii)  Sketch the inverse function of g(x).

(3 marks)

(2 marks)

(i)  State the domain and range of inverse function of g(x).

(iv) When h(x)=+/2x,find goh.

Compute the following limits.

0  lm2r18

X9 ,\/;;__3

(ii) lim 2y cos (—I-J
Yy

y—>o

_7)\2
lim(zs 1)(22 2)
2 727 —4z° +4z2

(iif)

Determine the value of a so that

ax+1 , x<3

flx)= {
is continuous for any value of x.

Find the value of x so that

F)=—s2

—= 4 5x
[x* —27]

is discontinuous.

ax’ -1, x>3

(2 marks)

(2 marks)

(4 marks)

(4 marks)

(4 marks)

(5 marks)

(3 marks)
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Q6 (a) Differentiate

0  y=2-L

Jx
(3 marks)
()  y=2xsinx’
(4 marks)
(i) y=Insin?4x
(5 marks)
(b)  Given x=2"% and y=3+2t.Find @
1+t 1+1¢ dx
(4 marks)
(c) Find %When sin y+4xy-3x—y=15.
(4 marks)
Q7 (a) Using L’Hospital’s Rule, find
a) lim 2 —~ sinx
x>r sinx
(3 marks)
n . In x
lim—
(1) " 3542
(3 marks)

(b) Sketch the graph of y = x(x —1)* by considering the concavity, maximum and

minimum and points of inflection.
(14 marks)

- END OF QUESTIONS-
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y=2+x-x*

Figure Q1 (a)
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Figure Q1 (b)
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FORMULAE
Table 1: Differentiation
_q_.(ax" :nax"'l —éy_:ﬂ.d_m.@
dx dx dm dn dx
i(e"):e" gc—(sinx):cosx
i(a")za"lna gx—(cosx):—sinx
d 1 d
—(nx)=— —(tanx) =sec’ x
o (Inx) . T (tan x)
gx—(logb X)= llogb e gx—(cosec X) =—CO0sec X -cotx
X
gx— (wv) = w'+vu' % (secx) =secx-tanx
dfu)_w —Zuv a4 (cotx) = —cosec’x
dx\ v v dx
& Y du
dx du dx
Table 2: Integration

[kde=lc+C [erde=e*+C

L Isinxdx:—cosx+C
j x” = ] +C

e Icosxdx:sinx+C
j ! dc=Inx+C

X
Definite Integral Integration by Lats
I udv=uv— _[ vdu

b
[ f(x)dx=F ()~ F(a)
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Table 2: Integration

Trapezoidal Rule

F@ava] f@y+ 7o)+ 23 flaviny
J 2

Simpson Rule

iodd i even

Area

A= [[f(x)- g()]ax

d
A= [lf»)-g)lay
Volume in Cylindrical Shells

V=2rx _[ [ (x) - g(x)]ax

v =2z[3[f(») - gy

Arc Length

j{f(x)dxm;z{f(a)+f(b)+4nZ:f(a+ih)+2nz::f(a+ih)J
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