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SECTION A

Q1 (a) Evaluate

0 j(3x2 +4e2*—6\/}}d_"

(3 marks)
(ii) j (sin 20 —cos §)d# .
/2
(3 marks)
(b) By using substitution method, ﬁnd
j (5x+ 3)2
(7 marks)
(¢)  Find J.er”dx by using integration by parts.
(7 marks)

Q2 (a Figure Q2(a) shows that the region R bounded by the curve
y? =10-xand x =(y-2)>.

) Find the coordinate of point A.
(4 marks)

(ii)  Find the area of the shaded region.
(4 marks)

(b) Figure Q2(b) shows the region R bounded by the curve y = Jx , the line
y =3 and the y-axis. By using the cylindrical shells method, find the
volume of the solid generated when the region R is rotated about y —axis.

(5 marks)

() Find the arc length of the curve, y =In(cosx)when 0 < x < z.

4
(7 marks)
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SECTION B

Q3 (a)  The function f(x) is given by

4 x<=2
f(x)=4x’ -2<x<2.
x+2 x2>2

@) Sketch the graph of f(x).

(3 marks)
(ii)  Write the domain and range for f(x).
(2 marks)
(iii)  Calculate the value of f(x)when x=—4, x=1and x= 6.
(3 marks)
(b) Given f(x)=e"+1, g(x)=Inx, and Ah(x)=x-1. Find the composite
function of
»  f o gd.
(3 marks)
()  gohof(x).
(4 marks)
(c) If h(x)=cx+2, find
(i)  the inverse function, #7'(x).
(3 marks)
.. o gl 1
(i)  thevalueofcif " (3) = 5
(2 marks)
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Q4

Q5

(a)

(b)

(a)

(b)

DAS 10203

The graph of f (x) is shown in Figure Q4(a). Using the properties of
continuity determine whether the function is continuous when

@) x=-8.
(i) x=-2.
(ili) x=6.

Evaluate the following limits.

) . oxt-16
i lim .
® =2 x 42

-3x _ 8x
()  lim=< 2e

x_)w9e8x _7e—3x :

Differentiate the following functions.

Q) y= ln(x3 + x)— e .

(i) y=-—l-——+log2 Tx .

(4 marks)

(4 marks)

(4 marks)

(4 marks)

(4 marks)

(2 marks)

Vx

6.x

iii =
@y sin(2x —3)

| TERBUKA ] @m

-

(3 marks)

Given x =5cost+2te’ and y = —sin(z +3) + 4t~ . Find

dxand d_y

@ dt dr’

(2 marks)
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(ii) % by using the parametric differentiation.
(2 marks)
(c) Find
(i)  the value of Zx—y for y = (x—=2"2)(\16 —x*).
(3 marks)
, il
(ii)  the implicit differentiation for 8* —5x° = 7y7°x>.
(6 marks)
. . 1 3 5 2
Q6 (3 Given the function of f(x) = -—3~x - —2~x +6x.
(1) Find the extrema and the inflection point. Hence, complete the
Table Q6(a) by finding P, Q, R, S, T, and U.
(6 marks)
(ii))  Sketch the graph.
(3 marks)
(b)  Anice cube is melting so that its edge length x is decreasing at the rate of
0.2 m/sec.
) Find the rate of change of the volume of ice cube whenx = 3.
(4 marks)
(ii)  Find the rate of change of the surface area of ice cube whenx =2.
(4 marks)
x* -4
(¢) By using L’Hospital’s Rule, find 1irr% fx)=
(3 marks)
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Q7 (a) By using Simpson’s rule, solve the following integral with #=0.2. Write

the answer to 3 decimal places.

rx/x +7x

(7 marks)

(b) By using Trapezoidal’s rule, solve the following integral with n=12.

Write the answer to 3 decimal places.
} 5x+3
! (2x-9)°

(c) Solve the following improper integral.

T 2x
j;xz_4dx.

- END OF QUESTIONS -
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(6 marks)

(7 marks)
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Figure Q2(a)
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Figure Q2(b)
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Figure Q4(a)
B i ’
TERBUKA |
Table Q6(a [
Test Critical Inflection Critical Test
Value Type Test Value Test Value
Value Value Value Value Value
X 1 P 2.3 Q 2.8 R 4
f(x) 3.83 4.67 4.63 4.58 4.52 4.5 5.33
Sign of
+ 0 - - - 0 +
S'(x)
Sign of
- - . 0 + + +
f(x)
. Decreasing Decreasing Increasing
Graph Relative
S Concave T Concave U Concave
Characteristics Minimum
down up up
8
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Table 1: Differentiation

—gx'[C] =0 %[sin u|= cosu(%)
%[x”]= nx""! —gx—[cos u]=—sin u(%)
d du d 1({du
gx—[cu]=ca —d;—[ln|u[]=;(&;)
d du dv d du
— i =+ . u - uy -
dx[u v] et dx[e] e (dxj

dr . Y d
%[uv]=u%+v—j—xli E[" ]=a l“a(zxzi)

du dv

1[3_}::2;_12;
dx A% v2

—fi—[tan u] =sec’ u(ﬂ)
dx dx

d 1 d
a—;[loga u] = —u—log,, e(;u)

d du
—[secu] =secutanu (——)
dx dx

Parametric Differentiation:

ar dy dt
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Table 2: Integration

Iadx:ax+C Isinnxdx=——1-(cosnx)+C
n
R xn+1 1 .

_[x dx=——+C,(n#-1) Icosnxdx=—(smnx)+C
n+l n

(1 dx=—1-1n|nx+b‘+C ftanxdx=ln|secxl+C

Jnx+b n

[ 1 J.seczxdxztanx+C

L ge=Linp-m|+c
Jb—nx n

Icsc2 xdx=-cotx+C

J n
J‘emb dx:lem+b+c Isecxdx=ln|secx+tanx[+C
n

Integration part by part: judv =uy— J. vdu

w b
Improper Integral: j f(x)dx = l}im J. S (x)dx
—>®

Identity: 1+tan’® x =sec’ x

!
=
e
o
-
=~
>

L.-,, I Area of Region

A= [[f ()~ g(0)] or 4= [[wn)-v(lay

LN S—

Volume Cylindrical Shells

V:jznxf(x)dx or V=j2nyf(y)ay

10
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Arc Length

e[ (@) @ o oefpe(5] 0

Partial Fraction

a A B

—— = +
x -1 x+1 x-1

Simpson’s Rule

jf(x)dng (f(a)+f(b))+4n}—:f(a+ih)+2if(a+ih) : n=b;“
’ i:;d i:lzen

Trapezoidal Rule

n-1 b—a

ff(x)dx~gf(a)+f(b)+22l:f(a+ih) pon=—
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