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Question 1 

a) If 𝐴𝐴 = �2 −5
8 −3� and 𝐵𝐵 = �−3 5

−8 2� find:     

(i)  𝐴𝐴 + 2𝐵𝐵.                                                                   (4 marks) 

(ii)  𝐴𝐴𝐵𝐵 and 𝐵𝐵𝐴𝐴.                (5 marks) 
 
(ii) 𝑑𝑑𝑑𝑑𝑑𝑑𝐴𝐴;                                                                         (3 marks) 
 
(iii) 𝐴𝐴−1.                                   (3 marks) 

 

b) Find the inverse of the following matrix: 

     �
2 3 5
4 1 4
5 8 1

� 

                    (10 marks) 

Question 2 
 

(a) For each of the right-angled triangles below, use trigonometry to calculate 
the lengths x and y of the sides indicated: 

 

 
 

y 10 

                                       
         (10 marks) 

Question 2 continues over the page…. 
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Question 2 continued…. 
 
(b) Find the length x of the side indicated in the following triangle: 

 
 
 
 

                        (10 marks) 
 

 

Question 3 

 

a) Differentiate 𝑦𝑦 = 2𝑥𝑥2  from first principles:                        (4 marks) 

 

b) Calculate the derivative of the following functions: 

(i) 𝑦𝑦 = 𝑥𝑥2𝑠𝑠𝑠𝑠𝑠𝑠4𝑥𝑥                                                           (4 marks) 

(ii) 𝑦𝑦 = cos(𝑥𝑥2)                                                             (3 marks) 

(iii) 𝑦𝑦 = sin (2𝑥𝑥)
𝑥𝑥2−7

                                                               (4 marks) 
 

c) Determine the stationary point(s) of the function 
 

𝑦𝑦 = 𝑓𝑓(𝑥𝑥) = 𝑥𝑥3 − 6𝑥𝑥2 − 63𝑥𝑥 + 14 

and also determine if they are local maxima or minima. 
                                                                    (10 marks) 
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Question 4 
 
Calculate the following integrals: 

(i) ∫ 𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥 + 𝑐𝑐𝑐𝑐𝑠𝑠3𝑥𝑥 .𝑑𝑑𝑥𝑥                                                   (3 marks) 
 

(ii) ∫ 𝑑𝑑−3𝑥𝑥 . 𝑑𝑑𝑥𝑥                                                                    (2 marks) 
 

(iii) ∫ (2𝑥𝑥2 − 3𝑥𝑥 + 2)3
1 .𝑑𝑑𝑥𝑥                                                   (5 marks) 

 

 

Question 5 

a)   (i) Express 𝑧𝑧 = 4 + 7𝑠𝑠 in polar form.                               (4 marks) 
 
    (ii) Simplify (−1 + 𝑠𝑠 )2.                       (4 marks) 
 

b) Given 𝑧𝑧 = 2+𝑖𝑖
1−𝑖𝑖

,  find the real and complex parts of: 
 
    (i) 𝑧𝑧                     (5 marks) 

 
 (ii) 𝑧𝑧 + 𝑧𝑧2                       (4 marks) 

 

c) If                                                                         
 
find the value of  𝑧𝑧1

𝑧𝑧2
                      (3 marks) 

 
 

END OF QUESTIONS 

 

Formula sheet over the page…. 
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FORMULA SHEET 

 

Quadratic Equation 

the solution to 2   0ax bx c+ + =  

is   
2 4  

2
b b acx

a
− ± −

=  
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Derivatives 

[in all cases a is a constant] 

 

     
 Function  Derivative  
 ( )f x   ( )d f x

dx
 

 

          
 nx   1nnx −   

 axe   axae   

 sin ax   cosa ax   

 cos ax   sina ax−   

 tan ax   2seca ax   

 
ln x   

1
x

  

 ( )ln ax b+   
( )

a
ax b+

  

 ( )ln u x     
1 du
u dx

 If ( ) 0u x >  

 sinha x   cosha ax  

 

 

 

 

 

 

 

 

 

 

 

 

  cosha ax   sinha ax   

 tanh ax   ( )21 tanha ax−   
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Integrals 

[in all cases a is a constant, and the constants of integration have been omitted] 

 

     
 Function  Integral  
 ( )f x   ( )f x dx∫   

          
 nx   11

1
n

n x +
+  1n ≠ −  

 1
x

  ln x   

 axe   1 ax
a e   

 sin ax   1 cosa ax−   

 cos ax   1 sina ax   

 tan x   ( )ln cos x−   

 ( )ln ax   ( )lnx ax x−   

 

( )
1

ax b+
  ( )1 lna ax b+   

 
2 2

1
a x−

  ( )1sin x
a

−  a x>  

 
2 2

1
a x+

  ( )11 tan x
aa

−   

 sinh x   cosh x   

 cosh x   sinh x   
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Calculus Rules – Differentiation 

product rule :  ( )       d dv duuv u v
dx dx dx

= +  

quotient rule :   2

1      d u du dvv u
dx v v dx dx

   = −      
 

chain rule :  ( )( )     d dy duy u x
dx du dx

=    

Parametric Differentiation 

First derivative:  

dt
dx
dt
dy

dt
dy

dx
dt

dx
dy

=⋅=  

Second derivative: 

dt
dx

dx
dy

dt
d

dx
yd 








=2

2

 

 

Calculus Rules – Integration 

integration by parts :        u dv uv v du= −∫ ∫  

 or :          dv duu dx uv v dx
dx dx

= −∫ ∫  

with limits :  [ ]
  

  

 

 
     

b b

a a

b

a
dv duu dx v dxuvdx dx

= −∫ ∫  

integration by substitution : ( ) ( )      duf u dx f u du
dx

=∫ ∫  
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for expressions in the form 

( ) ( )' 
b

k f t f t dt
a

  ∫  

Use the substitution ( )u f t=   

 

 Sine Rule 

    a b c
SinA SinB SinC

= =  
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Complex numbers 

𝑗𝑗 = √−1 

if z a jb= +   then ( )    z aℜ =  

( )   z bℑ =  

( ) 2 2    mod   r z z a b= = = +  

( ) 1  arg   tan bz
a

θ −  = =  
 

 

and z a jb∗ = −  

cartesian form    z a jb= +  

polar form    z r θ= ∠  (express θ  in degrees) 

exponential form   jz re θ=  (express θ  in radians) 

trigonometric form ( )  cos sinz r jθ θ= +  

Matrices 

Determination of a 2x2 matrix: 

det
a b

ad cb
c d

 
= − 

 
  

Inverse of a 2x2 matrix                          

1 1 where det(A) 0
d b

A
c aad cd

− − 
= ≠ −−  

   

Determination of a 3x3 matrix: 
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if matrix A

det det det det

a b c
d e f
g h i

e f d f d e
A a b c

h i g i g h

 
 =  
  

          
= − +          

          
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