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ALGEBRA 

 
 

Quadratic Equation  
  
               For the equation     02 =++ cbxax ,   
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Binomial expansion 

  

 ( ) 1 2 2 ... ... ,
1 2

n n n n n r r nn n n
a b a a b a b a b b

r
− − −     

+ = + + + + + +     
     

 

 

                                 where n is a positive integer and 
( )

! ( 1)...( 1)
! ! !

n
r

n n n n rC
r n r r

− − +
= =

−
.  

 
 

 
      TRIGONOMETRY 

            

   Identities 1cossin 22 =+ AA  

         
            AA 22 tan1sec +=  

 
            AAec 22 cot1cos +=  

 
 

 

Formulae for ∆ABC                       
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1 (i) Determine the set of values of k for which the equation 2 12
2

x k x + = − 
 

 has real and  

distinct roots.                  [4] 
 

(ii) Hence, state what can be deduced about the curve 2 2y x= + and the line 6 3y x= −
                  [1] 

 

2 Sketch the graph of 2 16y x= and 2
4y
x

= . Determine the coordinates of the point(s) where the 

two graphs intersect.                 [5]                                  
              

  
3 An experiment is conducted to determine how much content students can remember after a 

lecture. Right after the lecture and every month after that, they were tested to see how much of 
the material they still remembered. The average score, M, was given by the proposed human 
memory model ( )6ln 1M k t= − + , where t is the number of months after the lecture. It is 
assumed that the average score is 30 at the beginning of the experiment.  
 
(i) Find the value of k.               [2] 

(ii) An average score below 15 indicates that the students have forgotten most of what they 

learnt from the lecture. How long does the model predict for this to take place?        [3] 

 
 
4 The figure shows two square tables (not drawn to scale) placed side by side. Its combined area is 

37300 cm2 while the perimeter of the figure is 860 cm. Find the length of the sides of each table. 
                                     [5]            

 
 

 
 
 
 
 
 
 
 
 
 
 
5 Solve the equations: 
 (a)  3log 2 3log 3 0xx + − =                           [4]   

 (b) 
1

2 224 4 4 17
xx x+ +− = −                [4] 

 
 
 

x cm y cm 
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6 (a) If ( )2
3 5 4a b− = − , find the exact value of a and of b.           [4]

                 
(b) A cuboid of volume ( ) 318 11 2 cm+ stands on a square base of side ( )1 2 cm+ .  

Find the height of the cuboid, and express the answer in surd form.           [4] 
 

7 (a) Given that A is acute such that 
1cos ,
5

A =  find each of the following without the use  

of a calculator: 
  (i) sin A                                [2] 

  (ii) 
( )

2cos
3

tan 90o A

π

−
                        [3] 

 

 (b) (i) Prove that
cos 1 tan

1 sin cos
x x

x x
− =

−
.                    [3]       

(ii) Hence, or otherwise, solve 
cos 1 5

1 sin cos
x

x x
= −

−
for 0o < x < 360o.                    [3]  

 
 
8 In the diagram below, point E lies on the x-axis and point C lies on the line AD. The lines AD and 

EF intersect at point B and the equation of EF is 
8 16
5

y x= − + .  

 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 

(i) Find the coordinates of B.                 [3] 

(ii) Given that C is vertically above E, find the coordinates of C.             [2]  

(iii) Find the area of ∆ABE and hence, calculate the shortest distance from B to AE.         [4] 

(iv) Find the perpendicular bisector of OD and determine if it passes through E.                  [4] 

 

y 

x O E 

A (0, 6) 

C  
D (15, 12) 

B 

F 
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---------------------------------------------------------The End ----------------------------------------------------------- 

 

Answers: 

(1i) k < − 2  or k > 4  (1ii)  Roots are real and distinct 

(2)  (1, 4) 

(3i)  k = 30   (3ii) 12 

(4)  180 cm by 70 cm or 164 cm by 102 cm 

(5a)  
1 3
27

x or=   (5b) x = 0 or   x = 2.04  

(6a)  a = 2 or   b = 
3
2

  (6b) ( )10 3 2 cm−  

(7ai) 
2 5

5
  (7aii) 2 (7bii)  101.3o  or  281.3o 

(8i) B(5, 8)  (8ii) C(10, 10)  8(iii) 4.29 units 8(iv) 
5 123
4 8

y x= − + , does 

not pass through.  


	Identities

