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QUESTION  5 

 
5.1 Without using a calculator, write the following expressions in terms of 11sin :   
 
 5.1.1 191sin   (1) 
 
 5.1.2 22cos   (1) 
 
 

5.2 Simplify  )45sin(2)180cos( ++− xx   to a single trigonometric ratio.  (5) 
 
 
5.3 Given:  

5
7Qsin Psin =+   and  =+ 90Q̂P̂  

Without using a calculator, determine the value of 2Psin . 

  
 
(5) 
[12] 
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QUESTION 6 

 

6.1 Determine the general solution of  xx sin2)30cos( =− .  (6) 
 
6.2 In the diagram, the graphs of  )30cos()( −= xxf   and  xxg sin2)( =   are drawn for 

the interval  ]180;180[ −x .  A  and  B  are the  x–intercepts of  f.  The two graphs 
intersect at  C  and  D, the minimum and maximum turning points respectively of  f. 

  

 

 
 
 

 6.2.1 Write down the coordinates of:   
 
  (a)   A  (1) 
 
  (b)   C  (2) 
 
 6.2.2 Determine the values of  x  in the interval  ]180;180[ −x , for which:   
 
  (a) Both graphs are increasing  (2) 
 
  (b) )10()10( ++ xgxf   (2) 
 
 6.2.3 Determine the range of  y = 22sin x + 3  (5) 
     [18] 

 

 

 

  

0° 180° –180° x 

y 

f 

g 

A B 

D 

C 
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QUESTION 7 

 

In the diagram below, CGFB  and  CGHD are fixed walls that are rectangular in shape and 
vertical to the horizontal plane  FGH.  Steel poles erected along  FB  and  HD  extend to  A    
and  E  respectively. ∆ACE  forms the roof of an entertainment centre.  
BC = x,  CD = x + 2,    CÂB = , 2EĈA =   and  = 60DĈE  

  

  

 
 
 
7.1 Calculate the length of:    
 
 7.1.1 AC in terms of  x  and     (2) 
 
 7.1.2 CE  in terms of  x  (2) 
 
7.2 Show that the area of the roof  ACE  is given by  cos)2(2 +xx .  (3) 
 
7.3 If  = 55 and  BC = 12 metres, calculate the length of  AE.   (4) 
   [11] 

  

B 

C 

D 

E 

x 
x + 2 

 

 

F 

G 

H 

 

A 

2 60° 
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QUESTION 5   
 
 

5.1 Given that  sin α = –
5
4   and  90° < α < 270°.  

WITHOUT using a calculator, determine the value of each of the following in its 
simplest form: 

  

 
 5.1.1 sin (–α)  (2) 
 
 5.1.2 cos α  (2) 
 
 5.1.3 sin (α – 45°)  (3) 
 
 

5.2 Consider the identity:    x
xx

xx 2tan4
)90(sinsin

)360cos()180sin(8
22 −=

+°−

°−−°   

 
 
 5.2.1 Prove the identity.  (6) 
 
 5.2.2 For which value(s) of   x  in the interval  0° < x < 180°  will the identity be 

undefined? 
  

(2) 
 
 

5.3 Determine the general solution of  04sin5sin42cos 2 =−−+ θθθ .   

(7) 
[22] 
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QUESTION 6   
 
In the diagram below, the graphs of  f (x) = tan bx  and  g(x) = cos (x – 30°)  are drawn on the 
same system of axes for  –180° ≤ x ≤ 180°.  The point  P(90° ; 1)  lies on  f.  Use the diagram to 
answer the following questions. 

  

 
 

x

y

180°

P(90° ; 1)

−180°

A

0

f

g

 
 
 
6.1 Determine the value of  b.  (1) 

 
6.2 Write down the coordinates of  A,  a turning point of  g.  (2) 

 
6.3 Write down the equation of the asymptote(s) of y = tan b(x + 20°) for                          

x ∈ [–180°; 180°].   
 

(1) 
 

6.4 Determine the range of  h  if  h(x) = 2g(x) + 1.  (2) 
[6] 
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QUESTION 7   
 

7.1 Prove that in any acute-angled  ∆ABC,  
ba

sinBsinA
= .   

(5) 

 
7.2 The framework for a construction consists of a cyclic quadrilateral  PQRS  in the 

horizontal plane and a vertical post  TP  as shown in the figure. From  Q  the angle of 
elevation of  T  is  y°.  PQ = PS = k units,  TP = 3 units  and  .2QR̂S °= x  

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 
 

 
 7.2.1 Show, giving reasons, that  x=QŜP .   (2) 
 
 7.2.2 Prove that  SQ = 2k cos x .   (4) 
 
 

7.2.3 Hence, prove that  SQ = 
y
x

tan
cos6 .    

(2) 
[13] 

 
  

T 

P Q 

S R 

3 

k 

y 

2x 


