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NOTE:  MARKING GUIDELINE = 200/2 = 100 
 
QUESTION 1 
 
1.1 
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QUESTION 2   
 
2.1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 2 2
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3
2
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22ln
3 3
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3 3 3
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2.2 2

2

2

2

tan

tan

(sec 1)

(tan ) 1(tan )

(tan ) ln(sec )
2

y x x

x xdx

x x dx

x x x x x dx

xx x x x C

=

= −

= − − −

= − − + +

∫
∫

∫
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2.3 
 
 
 
 

2
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2

2

2

1 1

1

( 1) 1 1

1 1 1
2 2

1 3
2 4

1
1 3
2 4

11 2
1 2 22tan tan
3 3 3 3

2 2
2 2 1tan
3 3

x x x x

x x

x

dx
x
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−

− + = − +

     = − + − +    
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=
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∫
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Or using 
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2.4 

4

4

2 2

2 2

2 2 2

3

3

1

tan
4

cot
4

cot cot
4 4

cot cos 1
4 4

cot cos cot
4 4 4

14 cot 4 cot
3 4 4

4 cot 4 cot
3 4 4

dxx

x dx

x x dx

x xec dx

x x xec dx dx

x x x C

x x x C

=

=

 = − 
 

= −

   = − − − − +  
   

= − + + +

∫

∫

∫

∫

∫ ∫

 

 

  (8) 
 
2.5 5 3

5 2

5 2

5 7

6 8

sin 3 cos 3

sin 3 cos 3 cos3

sin 3 (1 sin 3 )cos3

sin 3 cos3 sin 3 cos3

1 sin 3 1 sin 3
3 6 3 8

x xdx

x x xdx

x x xdx

x xdx x xdx

x x C

=

= −

= −

   
= − +   

   

∫
∫
∫

∫ ∫
 

(Consider the u substitution also) 
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 Alternative 2.5 (breaking up sin53x ) 

 

( )
( )

5 3

4 3

22 3

22 3

sin 3 cos 3

sin 3 sin 3 cos 3

sin 3 sin 3 cos 3

1 cos 3 sin 3 cos 3

cos3

3sin 3

x xdx

x x xdx

x x xdx

x x xdx

u x
du x
dx

=

=

= −

=

= −

∫
∫
∫
∫

 

( )

( )

( )

22 3

2 4 3

3 5 7

4 6 8

3sin 3

1 sin 3
3sin 3

1 1 2
3
1 2
3
1 2
3 4 6 8

dudx
x

duu xu
x

u u u du

u u u du

u u u C

= −

 = − − 
 

= − − +

= − − +

 
= − − + + 

 

∫

∫

∫

 

4 6 8

4 6 8

1 cos 3 cos 3 cos 3
3 4 3 8

cos 3 cos 3 cos 3
12 9 24

x x x C

x x x C

 
= − − + + 

 

= − + − +

 

  

   [36] 
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QUESTION 3 
 
3.1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

( )( )

( )( )

2

2

2

22

2 2

2 2

3 3 7
3 1 2 2

3 3 7
3 1 2 23 1 2 2

3 3 7 ( 2 2) ( )(3 1)

1 1 1 1 13 3 7 2 2 3
3 3 3 3 3

x x dx
x x x

x x A Bx C
x x xx x x

x x A x x Bx C x

x A A

− +
+ − +

− + +
= +

+ − ++ − +

− + = − + + + +

         = − − − − + = − − − + ∴ =        
         

∫

( )( )

( )

2 2 2

2

2
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2

2

1
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3 3 0

tan 2 7 1
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3 1
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3 1
3 1 1 1

ln(3 1) tan ( 1)

x x Ax Ax A Bx Cx Bx C
x A B B
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x x dx dx
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dx dx
x x x

dx dx
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x x C−

− + = − + + + + +
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− +
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3.2 

( )

( ) ( ) ( )

( )

2

3 2

2 2 2

2 23 2 2

2 2

2

23 2

7 15
6 9

7 15 7 15 7 15
3 ( 3)6 9 6 9 3

7 15 ( 3) ( 3)
3 1

50 15 9
3

21 9 4 2
3

7 15
3 ( 3)6 9

x x dx
x x x

x x x x x x A B C
x x xx x x x x x x x

x x A x Bx x Cx
Let x C

Let x A A

Let x A B C B

x x A B Cdx dx dx d
x x xx x x

− +
− +

− + − + − +
= = = + +

− −− + − + −

− + = − + − +
= =

= = ∴ =

= = − + ∴ = −

− +
= + +

− −− +

∫

∫ ∫ ∫

2

5 2
13 3

3 ( 3)

5 2 1ln ln( 3)
3 3 3

x

dx dx dx
x x x

x x C
x

−
= + +

− −

= − − − +
−

∫

∫ ∫ ∫  

  

 
 NOTE: Credit the method of expanding and equating coefficients to find the values 

of A, B and C. 
 

(12) 
   [24] 
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QUESTION 4 
 
4.1 

1
ln(ln )ln

ln cos 0

cos
ln ln

ln

cos (ln ) cos sin
ln

ln sin

2ln sin 0,774
3 3

ln sin 0,774

dx xx x

pdx

dy yx x
dx x

dy y xx
dx x x x

e e x

xQe dx x dx xdx x
x

y x x C

C C

y x x

π π

+ − =

+ =

∫ = =

∫ = = =
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= + = −

= −
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(12) 

4.2 2
2
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3
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2
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c
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dy Cx D
dx
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dx

C Cx D Cx Dx E x x
C Cx D Cx Dx E x x

−
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=

∴ + + − + + = − +
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2
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2
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1 4
2

1 14 4
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QUESTION 5 
 
5.1 5.1.1 

 

 

 
   x  intercepts 

 each grapgh 
 area   strip 

 

  (6) 
 
 5.1.2 

( )

2 2

1 2

3
2

0
3

2 2

0

2 ln 2
2 2

2

2 (2 )

4 2 2

y y

b

x
a

y

y y

x xy e x e

V y x x dy

y e dy

ye e

π

π

π

= ∴ = =

= −

=

 
= − 

 

∫

∫

∫

( )

3

2 2

0

3 3
2 2

3
32

4 2 4

4 3 2 4 0 4

4 2 4 51,854 162,903

y y

ye e

e e

e units

π

π

π π
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 5.1.3 

( )

( )

1 2
1 2

2 2
1 2

23
2

0

3

0
3

0

3 3 0

4

2
2

2

4

4

4 3 (0 )

164,684 517,371

b

m y
a

b

a
b

a

y

y

y y

V rdV

x x
y x x dy

y x x dy

y e dy

y e dy

ye e

e e e
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π

π

π

π

π

π

π

− =

+
= −

= −

 
=  

 

=

 = − 

 = − − − 
= =

∫

∫

∫

∫

∫  
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x unitsπ
π

= = =  

 

 

(10) 
 
 

5.2 5.2.1 21
4

y x=  1 ( 2)
4

y x= +  

2

2

2

1 1 ( 2)
4 4

2
2 0

( 1)( 2) 0

x x

x x
x x
x x
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 each graph 
 area 
 strip 

 

  (6) 
 
 5.2.2 

1 2

2
2

1
2

2

1
22 3

1

2 3

2

1 1( 2)
4 4

1 2
4

1 2
4 2 3

1 2 2 1 12(2) 2
4 2 3 2 3

1,125

b

a

A y y dx

x x dx

x x dx

x xx

units

−

−

−

= −

= + −

= + −

 
= + − 

 

  = + − − − +  
  

=

∫

∫

∫  

 

  (8) 
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2

1 2 1 2
1

2
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1
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2

1
2

2 4

1
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2
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2

1 1 1( 2)
2 4 4

1 ( 2)
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b

m x
a

A rdA
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x x dx
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−

−

−

−

−

=
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( ) ( ) ( ) ( ) ( )

2
2 4

1
23 2 5

1

3 53 5
22

3

1 ( 4 4)
32

1 4 4
32 3 2 5

1 11 2 22 4 2 2 1 4 1
32 3 5 3 5

9 0,45
20

1,125 0,4
0,45

x x x dx

x x xx

units

y units

−

−

= + + −

 
= + + − 

 

  − −  + + − − + − + − − 
    

= =

= =

∫

 

 

(10) 
     
5.3 5.3.1 

 

 

 
   

 each graph 
 area 
 strip 

 

  (4) 
 5.3.2 

( )

4

1
4

0
1

4

0
14

0

4 0

1
2

1
2

1
2

1
2 4

1
8

0,1227 0,386

b

x
a

x

x

x

I y dx

e dx

e dx

e

e e

πρ

πρ

πρ

πρ

πρ

πρ ρ

−

−

−

−

=

=

=

 
=  − 

 = − − 

= =

∫

∫

∫  
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23 5

1

21
32 3 5

x x

−
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5.4 5.4.1 

 

 

 
   for shape    (4) 
 5.4.2 4 0 2

2 0
2

m

y x

−
= =

−
∴ =

 

 
First moment  
 

b

a

rdA= ∫  

( ) ( )

4

0
4

2

0
42 3

0

2 3

3

(5 )

(5 )

5
2 3

5 4 4
0

2 3

56 18,6667
3

y ydy

y y dy

y y

m

= −

= −

 
= − 
 

 
= − − 
  

= =

∫

∫
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1 2

5

2

r y

dA x x x y

= −

= − = =
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 5.4.3 

2
b

a

r dA∫  

( )
4

2

0

5 y ydy= −∫  

( )
4

2

0

25 10y y ydy= − +∫  

( )
4

2 3

0

25 10y y y dy= − +∫  

42 3 4

0

25 10
2 3 4
y y y 

= − + 
 

 

( ) ( ) ( )2 3 425 4 10 4 4
0

2 3 4

 
= − + − 
  

 

4152 50,6667
3

m= =  
4

3
152 56 56,6667 2,714

3 3 18,6667
my m
m

   = ÷ = =   
   

 

 

 

  (8) 
 

 

 

 
  

 
  

 
  

 
  

Note: 
 

( )
4

2

0

5 y ydy−∫  

can be integrated by parts 
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  Alternative 5.4.1 

 

 
 
  for shape 

  

 
  Alternative 5.4.2 

 
5 1 2

0 2
m − +
= =

−
 

5 2( 0)y x+ = −  
2 5x y∴ = +  

 

  

  First moment  
1

5

( 5)
b

a

rdA y y dy
−

−

= = +∫ ∫  

1
2

5

( 5 )y y dy
−

−

= +∫  

13 2

5

5
3 2
y y

−

−

 
= + 
 

 

( ) ( ) ( ) ( )3 2 3 21 5 1 5 5 5
3 2 3 2

 − − − − = + − + 
  

 

318,6667m= −  
 

  

 

 

 

 

 

 

 

  

Please put a tick for zero 
at the water level and -5 
at the bottom of the gate 
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 5.4.3 

 
 
 
 
 
 
 
 
 

Second moment = 
2

b

a

r dA= ∫  

 
1

2

5

( 5)y y dy
−

−

= +∫  

1
3 2

5

( 5 )y y dy
−

−

= +∫  

14 3

5

5
4 3
y y

−

−

 
= + 
 

 

( ) ( ) ( ) ( )4 3 4 31 5 1 5 5 5
4 3 4 3

 − − − −
= + − − 
  

 

4152 50,6667
3

m= =  

50,6667 2,714
18,6667

y m= = −
−

 

 

[80] 
 
 
QUESTION 6 
 
6.1 3 1

6 2
xy

x
= +  

 
2

2
1

2 2
dy x
dx x

= −  
2 4

4
1 1

4 2 4
dy x
dx x

  = − + 
 

 

2 4

4
1 11 1

4 2 4
dy x
dx x

 + = + − + 
 

 

4

4
1 1

4 2 4
x

x
= + +  

22

2
1

2 2
x

x
 

= + 
 

 

22 2

2
1

1
2 2
xS dx

x
 

= + 
 

∫  

2 2

2
1

1
2 2
x dx

x
= +∫  
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 23 1

16 2
x x− 

= + − 
 

23

1

1
6 2
x

x
 

= − 
 

 

32 1 1 1
6 2(2) 6 2

 = − − − 
 

 

1,417units=  

 

(12) 
 

6.2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

cos

sin

y x
dy x
dx

=

= −
 

2
2

2
2

0

sin

2 cos 1 sin

sin cos
cos

0 sin 0 0 sin 1
2 2

x

dy x
dx

A x x dx

du duu x x dx
dx x

x u x u

π

π

π π

  = 
 

= +

= = =

= = = = = =

∫  

 
1

2

0
1

2

0

2 cos 1 .
cos

2 1

dux u
x

u du

π

π

= +

= +

∫

∫
 

{ }
( ) ( )

( )

1
2 2

0

2

12 1 ln 1
2 2

1 1 12 2 ln 1 2 0 ln 0 1
2 2 2

1 12 ln 1 2 0
22

7,212

u u u u

units

π

π

π

 = + + + +  

  = + + − + +    
 = + + −  

=

  

 

 

(12) 
[24] 
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