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QUESTION 1 

              

(a) Find 

 
0

sin3 sin 2
lim

4x

x x

x


 

by using numerical method. 

(5 Marks) 

 

(b) Given 

7
lim 4 2.

3x a

a x

a x





 

 Find the value of .a  

   

(3 Marks) 

 

(c) A function f  is given as 

 

2  ,   0

( ) 1   ,   0

1 ,  0.

xe x

f x x

x x

 


  
    

 

(i) Find (0)f .  

(1 Mark) 

 

(ii) Find  
0

lim
x

f x


.  

(5 Marks) 

 

 

(iii) Is  f x  continuous at 0?x   Give a reason to your answer. 

(2 Marks) 

 

 



CONFIDENTIAL  DAA/DCS/DEE/DKK/DMM/1516I/DUM1123 

3 

 

QUESTION 2 

 

(a) Given two parametric equations 

 
2

1

7
y

t



 and 2 3(3 1) .x t t    

 Find 
dy

dx
.                                                                                                                   

(6 Marks) 

 

(b) Suppose 3xy xe . Show that 

    
2

2
6 9 0.

d y dy
y

dx dx
    

(7 Marks) 

                                                                                                              

 

(c) Find  
dy

dx
  for the implicit function  

       
2 3cos2 4 2 .x x y y   

(6 Marks) 
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QUESTION 3 

 

(a) Evaluate  

 2 1 1
.xe dx

x

 
 

 
  

(3 Marks) 

 

 (b) Evaluate the following function 

  4 53 5 .t t dt  

(6 Marks) 

 

(c) Use partial fractions to evaluate 

  
 

2

7 3
.

1

x
dx

x x




  

(8 Marks) 
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QUESTION 4 

 

(a) The parametric equation of a curve is given by  

2 31, .x t y t    

 

(i) Show that (5, 8)  is a point on the curve.   

(4 Marks) 

 

(ii) Find the equation of the tangent line to the curve at that point. 

(6 Marks) 

 

 

(b) Given a function  

 3 4 .y x x   

(i) Find all the critical points. 

(5 Marks) 

 

(ii) Locate all the maximum and minimum points by using the first derivative 

test.  

(2 Marks) 

 

(iii) Find the inflection point(s). 

(4 Marks) 
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(c) A ball is thrown up vertically from ground level. The position of the ball, s at 

time, t is given by  

25 20 .s t t    

(i) Find the velocity at 1t  . 

(2 Mark) 

 

(ii) Calculate the time for the ball to reach the maximum point. 

(2 Mark) 

 

(iii) Find the velocity of the ball when it hits the ground. 

 (2 Marks) 

 

 

QUESTION 5 

 

(a) Figure 1 shows a region bounded by the curves 
22 10y x   and 4 16y x   for 

2 5.x       

 

Figure 1 

 

(i) Find the intersection points between the two curves. 

(5 Marks) 

 

(ii) Find the area of the shaded region.  

(7 Marks) 
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(b) The region bounded by the curves 2 4 5, 1, 4y x x x x      and the x-axis are 

illustrated in Figure 2.  Find the volume of the solid of revolution when the 

region bounded revolves about x-axis.  

 

 

Figure 2 

 (9 Marks) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

END OF QUESTION PAPER 
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APPENDIX  

 

Derivatives and Integration of Commonly Used Functions 

 

Chain Rule dy dy du

dx du dx
   

 

Product Rule 

If  ( ) ( ),y u x v x   then 
dy du dv

v u
dx dx dx

   

 

Quotient Rule If  
( )

,
( )

u x
y

v x


  

then     
2

du dv
v u

dy dx dx

dx v



  

 

Parametric Rule If  ( )y f t and ( )x f t  then   

dy

dy dt
dxdx

dt

                   

Function 

( )y f x  

Derivatives formulae 

( )f x  

Integration Formulae 

( )f x dx  

         constant, k 0 kx C  

nx  1nnx   
1

,   1
1

nx
C n

n



  


 

1

x
 

2

1

x
  ln x C  

xe  
xe  

xe C  

ln x  
1

x
 lnx x C  

sin x  cos x  cos x C   

cos x  sin x  sin x C  

tan x  2sec x  ln sec x C  

sec x  sec tanx x  sec tanx x C  
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Integration by Parts 

 

u dv uv v du    

 

 

 

Area between Two Curves 

 
 

 ( ) ( )
b

a
A f x g x dx   

 

Surface Area 

 

 

 
2

2 1
b

a
S y y x dx       

 

Volume of Revolution 

 

 

2
b

a
V y dx   

 

 

 

 

 

 

 

 

A 


