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SECTION A: (40 MARKS) 

Attempt all questions in this section. 

1. Given that 𝑐𝑜𝑡𝐴 =
4

3
 and 𝑠𝑒𝑐𝐵 =

17

15
 where A and B are both reflex 

angles. Find without using mathematical tables or calculator the value of 

tan(𝐴 − 𝐵).       (05 marks) 

2. Solve the equation: 8𝑠𝑖𝑛2(𝜃 − 300) = 1 + 𝑐𝑜𝑠2𝜃 for 00 ≤ 𝜃 ≤ 3600. 

(05 marks) 

3. Without using mathematical tables or calculator, prove that 𝑐𝑜𝑠1650 +

𝑠𝑖𝑛1650 = 𝑐𝑜𝑠1350.      (05 marks) 

4. Prove that 
𝑡𝑎𝑛𝐴+𝑠𝑒𝑐𝐴−1

𝑡𝑎𝑛𝐴−𝑠𝑒𝑐𝐴+1
= 𝑠𝑒𝑐𝐴 + 𝑡𝑎𝑛𝐴.   (05 marks) 

5. Solve the equation: 3𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠2𝑥 = 2 for −1800 ≤ 𝑥 ≤ 1800. 

(05 marks) 

6. Solve the equation: 2𝑐𝑜𝑠2 (𝑥 −
𝜋

2
) − 3𝑐𝑜𝑠 (𝑥 −

𝜋

2
) + 1 = 0 for   

0 ≤ 𝑥 ≤ 2𝜋.       (05 marks) 

7. Solve: 𝑠𝑖𝑛𝑥 + 𝑠𝑖𝑛2𝑥 + 𝑠𝑖𝑛3𝑥 = 0 for 00 ≤ 𝑥 ≤ 1800. (05 marks) 

8. Show that 
𝑠𝑖𝑛3𝐴

1+2𝑐𝑜𝑠2𝐴
= 𝑠𝑖𝑛𝐴. Hence show that 𝑠𝑖𝑛150 =

√3−1

2√2
. 

(05 marks) 
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SECTION B: (60 MARKS) 

Attempt only five questions in this section. 

9. (a) Show that if 𝑡𝑎𝑛
𝜃

2
= 𝑡, 𝑠𝑖𝑛𝜃 =

2𝑡

1+𝑡2
 and 𝑐𝑜𝑠𝜃 =

1−𝑡2

1+𝑡2
. Hence solve the 

equation 3𝑐𝑜𝑠𝑥 − 5𝑠𝑖𝑛𝑥 = 2 for 00 ≤ 𝑥 ≤ 3600.  (07 marks) 

(b) Solve the equation: 5𝑐𝑜𝑠𝜃𝑠𝑖𝑛2𝜃 + 4𝑠𝑖𝑛2𝜃 = 4 for 00 ≤ 𝜃 ≤ 3600.

         (05 marks) 

10. (a) Given 𝑥 = 𝑡𝑎𝑛𝜃 − 𝑠𝑖𝑛𝜃, 𝑦 = 𝑡𝑎𝑛𝜃 + 𝑠𝑖𝑛𝜃, show that (𝑥2 − 𝑦2)2 −

16𝑥𝑦 = 0.        (05 marks) 

(b) Solve: 4𝑠𝑖𝑛𝑥𝑐𝑜𝑠2𝑥𝑠𝑖𝑛3𝑥 = 1 for 00 ≤ 𝑥 ≤ 1800. (07 marks) 

11. (a) Show that 
𝑠𝑖𝑛8𝜃𝑐𝑜𝑠𝜃−𝑠𝑖𝑛6𝜃𝑐𝑜𝑠3𝜃

𝑐𝑜𝑠2𝜃𝑐𝑜𝑠𝜃−𝑠𝑖𝑛3𝜃𝑠𝑖𝑛4𝜃
= 𝑡𝑎𝑛2𝜃.   (05 marks) 

(b)Given 𝑘𝑠𝑖𝑛𝑥 = 𝑠𝑖𝑛(𝑥 − 𝛼), find 𝑡𝑎𝑛𝑥 in terms of 𝑘 and 𝛼. Hence 

solve the equation 2𝑠𝑖𝑛𝑥 = 𝑠𝑖𝑛(𝑥 − 600) for 00 ≤ 𝑥 ≤ 3600. 

         (07 marks) 

12. Express 12𝑐𝑜𝑠2𝑥 − 16𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥 − 7 in the form 𝑎 + 𝑏𝑐𝑜𝑠(2𝑥 + 𝛼) 

where a and b are constants and 𝛼 is a positive acute angle. Hence; 

(a) Solve the equation: 12𝑐𝑜𝑠2𝑥 − 16𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥 − 5 = 0 for 00 ≤ 𝑥 ≤

3600.        (08 marks) 

(b) Find the maximum value of 
1

12𝑐𝑜𝑠2𝑥−16𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥−5
 and state the 

smallest positive value of 𝑥 when it occurs.  (04 marks) 

13. (a) Show that if P,Q and R are angles of a triangle then 1 + 𝑐𝑜𝑠2𝑅 −

𝑐𝑜𝑠2𝑃 − 𝑐𝑜𝑠2𝑄 = 4𝑠𝑖𝑛𝑃𝑠𝑖𝑛𝑄𝑐𝑜𝑠𝑅.    (05 marks) 
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(b)Solve for 𝑥: 𝑠𝑖𝑛(𝑥 + 300) + 𝑠𝑖𝑛(𝑥 + 600) = 𝑐𝑜𝑠(𝑥 + 450) +

𝑐𝑜𝑠(𝑥 + 750) for 00 ≤ 𝑥 ≤ 3600.    (07 marks) 

14. (a) Prove that 𝑡𝑎𝑛(𝐴 − 𝐵) =
𝑡𝑎𝑛𝐴−𝑡𝑎𝑛𝐵

1+𝑡𝑎𝑛𝐴𝑡𝑎𝑛𝐵
. Hence solve the equation 

𝑡𝑎𝑛(𝜃 − 450) = 6𝑡𝑎𝑛𝜃 for −1800 ≤ 𝜃 ≤ 1800.  (07 marks) 

(b)The acute angle 𝛼 is such that 𝑡𝑎𝑛 (𝛼 +
𝜋

4
) = 41, show that 𝑐𝑜𝑠𝛼 =

21

29
. Hence find 𝑠𝑖𝑛𝛼.      (05 marks) 

15. (a) Prove that 𝑠𝑖𝑛4𝜃 =
4𝑡𝑎𝑛𝜃−4𝑡𝑎𝑛3𝜃

(1+𝑡𝑎𝑛2𝜃)2
. Hence solve for t if 𝑡 = 𝑡𝑎𝑛𝜃 given 

𝑡4 + 8𝑡3 + 2𝑡2 − 8𝑡 + 1 = 0 correct to 3 significant figures.  

         (08 marks) 

(b) Show that √
1−𝑠𝑖𝑛𝜃

1+𝑠𝑖𝑛𝜃
= 𝑠𝑒𝑐𝜃 − 𝑡𝑎𝑛𝜃.   (04 marks). 

16. Prove that  

(a) 𝑠𝑖𝑛4𝜃 + 𝑐𝑜𝑠4𝜃 =
1

4
(3 + 𝑐𝑜𝑠4𝜃).    (03 marks) 

(b) 𝑐𝑜𝑠6𝑥 + 𝑠𝑖𝑛6𝑥 = 1 −
3

4
𝑠𝑖𝑛22𝑥.    (04 marks) 

(c) 𝑠𝑖𝑛(𝐴 − 𝐵) + 𝑐𝑜𝑠(𝐴 − 𝐵)𝑡𝑎𝑛𝐶 = 𝑠𝑖𝑛2𝐵𝑠𝑒𝑐𝐶 if A, B and C are 

angles of a triangle.      (05 marks) 

 

 GOOD LUCK 


