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INSTRUCTIONS AND INFORMATION 
 
1. 
 
2. 
 
3. 
 
4. 
 
5. 
 
 
6. 
 
 
7. 
 
8. 
 
9. 

Answer ALL the questions. 
 
Read ALL the questions carefully. 
 
Number the answers according to the numbering system used in this question paper. 
 
Show ALL intermediate steps and simplify where possible. 
 
ALL final answers must be rounded off to THREE decimals unless indicated 
otherwise. 
 
Questions may be answered in any order, but subsections of questions must be kept 
together.   
 
Use only BLUE or BLACK ink. 
 
Graph paper is not supplied. 
 
Write neatly and legibly. 
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QUESTION 1 
 

1.1 Differentiate from first principles if ( ) 4

2
x

xf =   
  (4) 

 
1.2 Differentiate 15 += xy by using the chain rule (function of function).    (4) 
 

1.3 Differentiate in terms of y  if ( )
y

yyayx
4
1

4
lncos24ln

3
3 +−−−−= π  

 

  (5) 
 
1.4 Prove that the co-ordinates of the turning points of 423 −−= xxy  are 

( )089,5;816,0 −+  and ( )911,2;816,0 −−  respectively.  Also determine the points of 
inflection using the second derivative of 423 −−= xxy . 

 

  (7) 
   [20] 
 
 
QUESTION 2 
 
2.1 Given 423 −−= xxy    
 
 2.1.1 Sketch and clearly indicate the area enclosed by the curve of 

423 −−= xxy , the X-axis, 1=x  and 2=x .  Also, clearly show the 
representative strip which will be used to calculate the enclosed area. 

 

  (3) 
 
 2.1.2 Calculate the enclosed are in QUESTION 2.1.1 by using integration    (4) 
 
2.2 Integrate the following:   
 
 2.2.1 

dtt
t

et
t

t tt∫ 







+−++−

− − 02162
2

3

44222
cos

1cos  
 

  (7) 
 
 2.2.2 

dx
x

In∫ 





 −

4

2

13  
 

  (3) 
 
2.3 Simplify:

 
  

 
 

dy
y

yy
∫ 








−

+−
1

122

 
 

  (3) 
   [20] 
 
 
 
 
 
 
 
 

 

 

 
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QUESTION 3 
 
3.1 The circumference of a right-angled triangle is 24 cm and its hypotenuse is 10 cm. 

 
Determine the lengths of the other two sides of the right-angled triangle. 

 

  (4) 
 

3.2 Solve for x  if 
xx







=








−

2
5

10
8 52

 
 

  (3) 
 

3.3 Make P the subject of the formula
R

QS
B
xyz

P =2

2  
 

  (3) 
 
3.4 Sketch the graph of °≤≤°= 3600;2cos4 xxy     (3) 
 
3.5 3.5.1 Sketch the graph of xxxy 96 23 +−=     (3) 
 
 3.5.2 What is the domain of the graph of xxxy 96 23 +−=  in                     

QUESTION 3.5.1? 
 

  (1) 
 
 3.5.3 Is the graph of xxxy 96 23 +−=  in QUESTION 3.5.1 continuous or 

discontinuous? 
 

  (1) 
 
3.6 Sketch the graph of 4−=xy     (2) 

[20] 
 
 
QUESTION 4 
 

4.1 Solve for x  and y  if ( )
j
jjjyx

−
+

+−=−
2
24  

 
  (4) 

 
4.2 

Simplify 
28

3

1

2

j
j

Z
Z

+
−

=
 

 
Leave answer in polar form. 

 

  (5) 
 
4.3 Simplify ( )22j     (1) 

 

 

 
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4.4 Given: 

 

843
752
432

=−+
=+−
=−+

cba
cba
cba

 

 

 
 
 4.4.1 Solve for c by only using Cramer's rule.

 
   (6) 

 
 4.4.2 Calculate the minor of -2.    (2) 
 
 4.4.3 Calculate the co-factor of 3.    (2) 

[20] 
 
 
QUESTION 5 
 
5.1

 
Solve for y  if °≤≤°=−− 3600;02tan4sec3 2 yyy

 
   (6)

  
 

5.2
 

Prove that ( ) ( ) ( )
( ) ( ) .sin1

cos.135tan180sin
90sin180cossin x

x
xxx

+=
−°−°

+°++°−

 
 

  (4)
  

5.3
 

Simplify 
θ
θ

tan
2cos1−

 
 

  (3)
  

5.4
 

Determine °5,22cos  by using half-angle identities.  Calculators may not be used.    (4)
  

5.5
 Given:  

5
3sin =x  and 

9
8cos =y ; with both x  and y  being acute angles

 
  

 
 Determine, without the use of a calculator, the value of ( )yx −sin .      (3)

    [20]
  

 TOTAL:    100 

 

 

 
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MATHEMATICS N4 
 
FORMULA SHEET 
 

baba xx loglog =⇔=
  

 xx elogln =  

( ) dcandbadjcbjanrr nn ==⇔+=+= θθ
  

  

( )
( ) baaba

abbaba
sinsincoscoscos
cossincossinsin

=±
±=±

 
 

 

xx
xecx

xx

22

22

22

sectan1
coscot1

1cossin

=+

=+

=+

 

( )
ba
baba

tantan1
tantantan



±
=±

 
  

 
y  

dx
dy   ( ) ( )

( ) ( ) ( ) ( )

( )
( )

( ) ( ) ( ) ( )
( )[ ]

dx
dux

du
dy

dx
dy

xv
xvxuxuxv

dx
dy

xv
xuy

xvxuxvxu
dx
dy

xvxuy

=

−
=⇒

=

+=⇒

⋅=

2

11

11

 

ecx
x
x
x
x
x

xk
ka
an

x

n

cos
sec
cot
tan
cos
sin

ln

 

xecx
xx
xec

x
x

x
x
k

aka
nax

x

n

cotcos
tansec

cos
sec

sin
cos

ln

2

2

1

−

−

−

−

 

 

 

∫

∫

∫

∫

=

+=

+=

+
+

=
+

b

aox

x
x

n
n

ydxA

c
na

kadxka

cnxadx
x
a

C
n
axdxax





1

1

 

 

( ) cxxnxdx

cxnxdx

cxxdx

cxxdx

++=

+=

+=

+−=

∫
∫
∫
∫

tansecsec

sectan

sincos

cossin




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