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1 x<0
Q1 (a) For the piecewise-defined function f(x)=4 2—-x 0<x<2

x—-2 x=2

6) Sketch the graph of f(x)

(4 marks)
(i) At what values of x is f discontinuous?
(2 marks)
(b) For the piecewise-defined function defined by  f(x) = {xz th BRE . Sketch
—X+3, x=2
the graph of, find the domain and range.
(5 marks)
©) Solve the following:
(i) If f(x)=-x*-2x-1, find f(-3)
(2 marks)

(i)  For fix) =2x —2 and g(x) = —x” +1, find the composite function defined by

(fog) (x).
(2 marks)

(iii)  Find the function f o g(1) given that f(x)=3x+2 and g(x)= N2x+5
(2 marks)

(d) For each of the following pairs of functions, state whether they are inverses of each

other.
(i) f(x)zij—l, g(x)=2x-1
(4 marks)
) f(x)=20 g(x)=2(x+1)
(4 marks)
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Q2 (a) Compute the limits of the following functions:
. . 3 —-T7x*+9
i lim—————.
® = 6x° —2x* 10
(3 marks)
- ; 2+3
(i1) lim e
X—>—0 X — 1
(3 marks)
. 4x* -3x+6 o ,
(iii) lim ————— . Use L Hopital Rule to solve it.
so®5 4 2x —3x
(4 marks)
: ’ 5x-11 -3 3 ;
(iv) lim Y~————— Use L’ Hopital Rule to solve it.
x >4 \/_; -2
(4 marks)

(b) Sketch the graph for f(x) = . Hence, determine the value of x at which the

1
V2-—x

function is continuous.

(5 marks)

(c) Evaluate the following limits if they exist, based on the graph in Diagram Q2(c)

below:
b
VAVAE R
0\1“ By
Diagram Q2(c)
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(i) lim £ (x)

x—>2

(2 marks)
(ii) lir_rzl+ x* f(x)
(2 marks)
(iii) £1~I)1‘(} f(x)
(2 marks)
Q3
(a) Find % for the following function
X
3x* -5
®»  f)=
\/__
(3 marks)
(i)  f(x)=3Inx+10
(3 marks)
(i) f(x)=e"+e>
(3 marks)
(v) 3y"-5xy+9x-2=0
(3 marks)
(b) Given that f(x) = (3 ~2x" )S , find f ”(x). Hence, determine the value of f (1)
(4 marks)
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(¢c) Solve the following related rates:

(i) Given that y=3x>—2x and x is increasing at a constant rate of 2 unit per
second, find the rate of change of y when x = 4 unit.
(4 marks)

(i) The area of a circle of radius » cm increases at a constant rate of 10 cm? per
second. Find the rate of change of » when » =2 cm. (Use 1 = 3.142)

(5 marks)
Q4 (a) Find
0 [Gx-2)d
(3 marks)
(ii)
2
j.(s3 —3¢* +2) ds
=2
(3 marks)
(b) Solve [vosi3e + 21dr by using integration by substitution method
(4 marks)
(¢) Solve j x*e* dx by using integration by parts method
(5 marks)
1
d) Evaluate | ——————dx using partial fraction.
W j(x—l)z(x+l) B
(5 marks)
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(e) Diagram Q4 (d) shows a curve x = y? - ] that intersects the straight line 3y = 2x at
point Q. Calculate the volume of the shaded region when the shaded region is
circulated through the 360 on the y-axis.

y
3y=2x

a/
iﬂj]?‘\”

/ .
X
-1 0
Diagram Q4(d)
(5 marks)
-END OF QUESTIONS-
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