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INSTRUCTIONS AND INFORMATION 

 

1. 

 

2. 

 

3. 

 

4. 

 

 

5. 

 

6. 

 

7. 

 

8. 

Answer all the questions. 

 

Read all the questions carefully. 

 

Number the answers according to the numbering system used in this question paper. 

 

Questions may be answered in any order, but subsections of questions must be  

kept together. 

 

Show all intermediate steps. 

 

Write down all the formulae used. 

 

Only use a black or blue pen. 

 

Write neatly and legibly. 
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QUESTION 1 

 

1.1 
If 2 2 2 2prove that 

z z
z x y x y x y

x y

 
= − + = −

 
 

 
 

  (3) 

 

1.2 Given  6cosx =  and 6siny =  determine, in terms of     

 

 1.2.1 

 

dy

dx
 

 

  (2) 

 

 1.2.2 2

2

d y

dx
 

 

  (1) 

      [6] 

 

 

QUESTION 2 

 

Determine ydx  if.   

 

2.1 ( )( )2 21 tan 3 sec 3 1y x x= + −   
  (2) 

 

2.2 1siny bx−=     (5) 

 

2.3 26y x x= −   
  (4) 

 

2.4 
4 3

cos
2

y x
 

=  
 

 
 

 

  (4) 

 

2.5 tan lnsecy x x x= +     (3) 

   [18] 

 

 

QUESTION 3 
 

Use partial fractions to calculate the following integrals:   

 

3.1 

 
( )( )

3 2

3 4

2 6

x x
dx

x x x

+ −

− −  
    

  (6) 
 

3.2 2

2

3 16 26

( 2)( 3 4)

x x
dx

x x x

+ +

− + +  

 

  (6) 

  [12] 

 

 

  

⭓ 

⭓ 

⭓ 

⭓ 
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QUESTION 4 
 

4.1 
Calculate the particular solution of 

1

ln

dy y

dx x x x
− =  at (2; 0) 

  

  (6) 
 

4.2 
Determine the general solution of  

2
3

2
6 2 xd y dy

y e
dx dx

−+ − =  
  

  (6) 

[12] 

 

 

QUESTION 5 

 

5.1 5.1.1 

 

Make a neat sketch of the graphs of 

 
sin and 1 sin  for  0y x y x x = = +    

 

Show the area bounded by the graphs, the y -axis and the line x = . 

Show the representative strip/element that you will use to calculate the 

volume of the solid generated when this area rotates about the x-axis. 

 

  (2)  

 

 5.1.2 Calculate the volume described in QUESTION 5.1.1    (5) 

 

 5.1.3 

 

Calculate the volume moment about the y-axis as well as the distance of 

the centre of gravity from the y-axis. 
 

  (6)  

 

5.2 

 

5.2.1 

 
Make a neat sketch of the graphs of andx xy e y e−= = . 

 

Show the area bounded by the graphs and the lines 1 and 3x x= = . Show 

the representative strip/element that you will use to calculate the area. 

 

  (2) 

 

 5.2.2 Calculate the area described in QUESTION 5.2.1    (2) 

 

 5.2.3 

 

Calculate the area moment about the y-axis of the area described in 

QUESTION 5.2.1 as well as the distance of the centroid from the y-axis. 

 

  (6) 

 

5.3 

 

5.3.1 

 
( )

( ) ( )

2
The line 4 intersects the graph of  3  

at the points 1;4 and 5;4

y y x= = −
 

 

Sketch the graph and show the area bounded by the graph and the  

line y = 4. Use a representative strip PERPENDICULAR to the x-axis. 

   

 

 

 

 

  (2) 
 

 5.3.2 Calculate the area described in QUESTION 5.3.1    (3) 
 

 5.3.3 

 

Calculate the second moment of the area about the y-axis of the area 

Described in QUESTION 5.3.1 

 

  (4) 
 

 

⭓ 

⭓ 

⭓ 

⭓ 
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5.4 5.4.1 

 

The cross section of a water canal is in the shape of a trapezium. A sluice 

gate of height 3 m is vertically placed in the canal. The gate is 4 m wide at 

the bottom and 8 m wide at the top. The height of the water level in the 

canal is 5 m. 

 

Make a neat sketch of the sluice gate and show the representative 

strip/element that you will use to calculate the first moment of area of the 

gate about the water level. 

 

  (3) 
 

 5.4.2 Calculate the first moment of area of the gate about the water level.    (4) 

 

 5.4.3 Calculate the depth of the centre of pressure on the sluice gate if the second 

moment of area of the gate about the water level is given as 213 units4 

 

  (1) 

  [40] 

 

 

QUESTION 6 

 

6.1 
Calculate the length of the curve 

2

from 0 to 4
4

y
x y y= = =  

 

  (6) 

 

 6.2 
Calculate the surface area generated when the curve 2siny x=  from 

2
x


= to x =  

rotates about the x-axis. 

 

   

 

 

  (6) 

[12] 

 

TOTAL:  100 

 

 

 

 

⭓ 

⭓ 

⭓ 
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MATHEMATICS N6 
 

FORMULA SHEET 

 

Any applicable formula may also be used. 

 

Trigonometry 

 

sin2 x + cos2 x = 1 

 

1 + tan2 x = sec2 x 

 

1 + cot2 x = cosec2 x 

 

sin 2A = 2 sin A cos A 

 

cos 2A = cos2A - sin2A 

 

tan 2A = 
Atan1

Atan2

2−
 

 

sin2 A = ½ - ½ cos 2A 

 

cos2 A = ½ + ½ cos 2A 

 

sin (A ± B) = sin A cos B ± sin B cos A 

 

cos (A ± B) = cos A cos B   sin A sin B 

 

tan (A ± B) = 
BA

BA

tantan1

tantan




 

 

sin A cos B = ½ [sin (A + B) + sin (A - B)] 

 

cos A sin B = ½ [sin (A + B) - sin (A - B)] 

 

cos A cos B = ½ [cos (A + B) + cos (A - B)] 

 

sin A sin B = ½ [cos (A - B) - cos (A + B)] 

 

x
x

x
x

x

x
x

sec

1
cos;

cosec

1
sin;

cos

sin
tan ===  
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_________________________________________________________________ 

f(x)                           )(xf
dx

d
                                                 f(x)dx 

_________________________________________________________________ 

xn nxn - 1   C
n

xn

+
+

+

1

1

     1)-( =n  

 

axn  a nx
dx

d
  a  xn dx 

 

baxe +   
dx

d
e bax .+  (ax + b)                           

( )
C

bax
dx

d

e bax

+

+

+

 

 

edxa +   
dx

d
aa edx .ln.+  (dx + e)   

( )
C

edx
dx

d
a

a edx

+

+

+

.ln

 

ln(ax) ax
dx

d

ax
.

1
  xln ax - x + C 

 

)(xfe   )()( xf
dx

d
e xf           - 

 

)(xfa  )(.ln.)( xf
dx

d
aa xf           - 

 

ln f(x) )(.
)(

1
xf

dx

d

xf
          - 

 

sin ax a cos ax  - C
a

ax
+

cos
 

 

cos ax -a sin ax  C
a

ax
+

sin
 

 

tan ax a sec2 ax  Cax
a

+)]([secln
1

 

 

cot ax -a cosec2 ax  Cax
a

+)]([sinln
1

 

 

sec ax a sec ax tan ax  Caxax
a

++ ]tan[secln
1

 

 

cosec ax -a cosec ax cot ax                             C
ax

a
+

















2
tanln

1
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_________________________________________________________________ 

f (x)                            )(xf
dx

d
                                                      f (x) dx 

_________________________________________________________________ 

 

sin f (x)   cos f (x) .  f '(x)        - 

cos f (x)   -sin f (x) .  f '(x)        - 

 

 

tan f (x) sec2 f (x) .  f '(x)        - 

 

cot f (x) -cosec2f (x) .  f '(x)        - 

 

sec f (x) sec f (x) tan f (x) .  f '(x)        - 
 

cosec f (x) -cosec f (x) cot f (x) .  f '(x)                           - 

 

sin-1 f (x) 
2)]x(f[1

)x('f

−

                                           - 

 

cos-1 f (x) 
2)]x(f[1

)x('f

−

-
                                           - 

 

tan-1 f (x) 
1)]([

)('
2 +xf

xf
                                               - 

 

cot-1 f (x) 
1)]x(f[

)x('f

2 +

-
                                            - 

 

sec-1 f (x) 

  1
2

)()(

)('

−xfxf

xf
                                    - 

 

cosec-1 f (x) 

1)]x(f[)x(f

)x('f

2 −

-
                                - 

 

sin2(ax)        - C
a4

)ax2sin(

2

x
+−  

 

cos2(ax)        - C
a

axx
++

4

)2sin(

2
 

tan2(ax)        - Cx)ax(tan
a

1
+−  
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_________________________________________________________________ 

f (x)                            )(xf
dx

d
                                                         f (x) dx 

_________________________________________________________________ 
 

cot2 (ax)        - - Cx)ax(cot
a

1
+−  

 

 f(x) g' (x) dx = f(x) g(x) -  f ' (x) g(x) dx 

 

  
 

C
n

xf
dxxfxf

n
n

+
+

=
+

1

)(
)(')(

1

    1)-( =n  

 

Cxfdx
xf

xf
+= )(ln

)(

)('
∫   

 

C
a

bx
sin

b

1

xba

dx 1

222
+=

−

-
∫  

 

C
a

bx

abxba

dx 1- +=
+

tan
1

∫ 222
 

 

Cxba
2

x

a

bx
sin

b2

a
dxxba 2221

2
222 +−+=− -

∫  

 

C
bxa

bxa

abxba

dx
+









−

+
=

−
ln

2

1
∫ 222

 

 

  Cbxx
b

bx
x

dxbx ++= 22
2

2222 ln
22∫  

 

  Caxbbx
baxb

dx
++=



222

222
ln

1
∫  
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Applications of integration 

 

AREAS 

 

( ) dxyyAydxA
b

a
x

b

a
x ∫∫ 21; −==  

 

( ) dyxxAxdyA
b

a
y

b

a
y ∫∫ 21; −==  

 

VOLUMES 

 

( ) ∫∫∫ 2;; 2
2

2
1

2 b

a
x

b

a
x

b

a
x xydyVdxyyVdxyV  =−==  

 

( ) ∫∫∫ 2;; 2
2

2
1

2 b

a
y

b

a
y

b

a
y xydxVdyxxVdyxV  =−==  

 

AREA MOMENTS 

 

rdAArdAA ymxm == −−  

 

 

CENTROID   

 

x
A

rdA

A

A
y

A

rdA

A

A
b

axm

b

aym ∫∫
; ====

−−
 

   

 

SECOND MOMENT OF AREA 

 

dArIdArI
b

a
y

b

a
x ∫∫

22 ; ==  

 

 

VOLUME MOMENTS 

 

∫∫ ;
b

a

b

a
ymxm rdVVrdVV == −−  

 

 

CENTRE OF GRAVITY 

 

V

rdV

V

v
y

V

rdV

V

v
x

b

axm

b

aym ∫∫
; ====

−−
 

 

 

 

 



(16030186) -6-  

Copyright reserved  Please turn over 

 

 

MOMENTS OF INERTIA 

 

Mass = Density × volume 

 

M = V 

 

DEFINITION: I = m r2  

 

GENERAL:  dVrdmrI
b

a

b

a ∫∫
22 ==  

 

CIRCULAR LAMINA 

 

2

2

1
mrI z =  

 

dVrdmrI
b

a

b

a ∫∫
22

2

1

2

1
==  

 

dyxIdxyI
b

a
y

b

a
x ∫∫

44

2

1

2

1
 ==  

 

 

CENTRE OF FLUID PRESSURE 

 

∫

∫
2

b

a

b

a

rdA

dAr
y =  

 

nn bax

Z

bax

C

bax

B

bax

A

bax

xf

)(
...

)()()(

)(
32 +
+

+
+

+
+

+
=

+
 

 

=
)+()+(

)(
33 dcxbax

xf

3232 )()()()()( dcx

F

dcx

E

dcx

D

bax

C

bax

B

bax

A

+
+

+
+

+
+

+
+

+
+

+
 

 

=
+++ nedxcbxax

xf

))((

)(
2 nedx

Z

edx

C

edx

B

cbxax

FAx

)(
...

)( 22 +
++

+
+

+
+

++

+
 

 

dx
dx

dy
yA

b

a
x ∫

2

12 







+=   

 

dy
dy

dx
yA

c

d
x ∫

2

12 







+=   
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dx
dx

dy
xA

b

ay  







+=

2

12  

 

dy
dy

dx
xA

c

dy  







+=

2

12  

 

du
du

dy

du

dx
yA

u

u
x

22
2

1
2 








+








=    

 

du
du

dy

du

dx
xA

u

u
y

22
2

1
2 








+








=    

 

dx
dx

dy
1S

2
b

a








+= ∫  

 

dy
dy

dx
1S

2
d

c 







+= ∫  

 

du
du

dy

du

dx
S

22
2u

1u








+








= ∫  

 

dxQeyeQPy
dx

dy PdxPdx

∫
∫∫∴ ==+  

 

21
1 ≠ rrBeAey

xrxr 2+=  

 

21)( rrBxAey rx =+=  

 

ibarbxBbxAey ax =+= ]sincos[  

 

dx

d

dx

dy

d

d

dx

yd 










=

2

2

 

 

 

 

 

 

 

 

 


