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Q1 (a) Sketch a piece-wise function below:
x-3 x<—1
m(x)=4x"+0.5 —l<x<2.

(x-2=2 2<x=5

Hence, identify the domain and range of m(x).

(5 marks)
(b) Find the value of bif fo f(2)=5 and f(x) =_b,_r'
x_
(6 marks)
S
(c) Evaluate lim m
ol =il
(6 marks)
(d) Given the piece-wise function as below:
—~1* -4t -5<1<-2
0 1+6 2=4=<0
gl)= ;
-2r'+6 ;0<1<2
~10 i
(i) Find Iinll g(1).
(4 marks)

(ii) Calculate g(2).
(2 marks)

(ifi)  Determine whether g(r) is continuous at 1 = 2. Give your reason.

(2 marks)
Q2 (a) Differentiate the following functions:
; 2x" ++/3x°
(1) y———
Jx
(3 marks)

.
FEERBUKA (4 marks)
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Q3

Q4

(b)

(c)

(d)

(a)

(b)

(c)

(a)

(b)

Find % by implicit differentiation for 5x° —xIn2+3xe ™ =23°.

(7 marks)
Given the parametric functions, x=3sin(%} and y=-2cos(2¢). Find %
L X
when r=7
4
(5 marks)

The edges of a cube shaped block of ice are decreasing in length at a rate of
4cm/hr . determine the rate at which its surface area is decreasing when its

. 3
volume is 27 em”.

(6 marks)
By using integration by part, solve _[(33 ** c0s3.5x) dx.
(7 marks)
T P
Solve _["2_ dx by using substitution method.
> ¥z +6x+3)
(8 marks)
The region R bounded by y, =x+5 and y, =x* —8x+10.
(i) Sketch the region R.
(2 marks)
(i)  Find the area of the region R bounded by the two curves.
(8 marks)
Solve the first order differential equation below:
dy : ;
cosx—+ ysinx =1, given that y(7;)=2.
dx
(8 marks)

Malaysia has primarily planted a population species of 3290 mangrove trees
mostly in coastal saline areas in 2019 to prevent flooding and storm damage. It
was found the rate of growth of the population of mangrove trees
exponentially increased yearly when there were about 4525 mangrove trees in
2022. Determine the population growth of mangrove trees in 2024 and 2030.

(6 marks)
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(c) Given the differential equation:

(3x2 +12xy +1 Oyz)dr = (8xy+ 8x* )dy.
(i) Show that the differential equation above is homogeneous equation.
(3 marks)
(ii) Then, solve the given differential equation.

(8 marks)

- END OF QUESTIONS -
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Formula

Table 1: Integration and Differentiation

Integration Differentiation
" x"‘*‘l d no__ n-1
_‘.x dx = +C o RN
n+l
I d n n-1 '
[—dx=Mn|x|+C —[f@] =n[f]" F'x)
% dx
dez—llnla—beC i]n (z.'):lﬁ
a—bx b u dx
-[E’ardxz'l—em'FC ie”:e"ﬁ
a dx
Isinax cirz—lcosax+C isin u=cosu—£
a dx
| d .
Icosaxdx=—smax+C —cosy =—siny—
a dx dx
J-seczxdx=tanx+C A oy =sec? P
dx dx
_[csrxdx:—cotx-rC icotu:—cscz .2
dx
Iu d\’-:u\’—J‘Vdu i(uv)zuﬂ_'_pﬂ{
ds ds ds
b du v
;[f(x)civc:F(b)—F(a) .f{[.?’i]= ds—u$
ds\ v v

Table 2: Area

Area of Region
b
A= j[f(x) -g(x)] dx or

d
A= [[w)-v()]dy
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