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READ THESE INSTRUCTIONS FIRST 

 

INSTRUCTIONS TO CANDIDATES 

 

1. Find a nice comfortable spot without distraction.  

 

2. Be fully focused for the whole duration of the test. 

 

3. Speed is KING. Finish the paper as soon as possible then return-back to Check Your Answers. 

 

4. As you are checking your answers, always find ways to VALIDATE your answer. 

 

5. Avoid looking through line by line as usually you will not be able to see your Blind Spot. 

 

6. If there is no alternative method, cover your answer and REDO the question.  

 

7. Give non-exact answers to 3 significant figures, or 1 decimal place for angles in degree, or 2 

decimal place for $$$, unless a different level of accuracy is specified in the question. 

 

Wish you guys all the best in this test. 

 

You can do it. 

 

I believe in you. 

 

Team Paradigm 

 

 

If you are struggling in this paper, it’s an indication to work harder! 

If you need support and personalised guidance, you can find us here 

www.mathtutor.com.sg 
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1 (i) Prove that 𝑡𝑎𝑛 (𝜃 − 45°) =
𝑠𝑖𝑛 𝜃−𝑐𝑜𝑠 𝜃  

𝑠𝑖𝑛 𝜃+𝑐𝑜𝑠 𝜃  
 . 

 

(ii) Hence, show that 𝑡𝑎𝑛 15° = 2 − √3 . 

 

 

[4] 

 

 

[3] 

2 Given that tan 𝐴 =
5

12
 and sin 𝐵 = −

3

5
, and that A and B are in the same quadrant, 

without using a calculator, calculate the values of 

(a) 𝑐𝑜𝑠𝑒𝑐 (−𝐴 )  , 
(b) 𝑠𝑖𝑛 2𝐵 , 
(c) 𝑡𝑎𝑛(𝐴 + 𝐵).  
 

 

 

 

[2] 

[1] 

[2] 

3 (a) Prove that 
𝑐𝑜𝑡2𝑥−1

𝑐𝑜𝑡2𝑥+1
= 𝑐𝑜𝑠2𝑥 

(b) Solve the equation 
𝑐𝑜𝑡2𝑥−1

𝑐𝑜𝑡2𝑥+1
= 0.5 , for 0° ≤ 𝑥 ≤ 360° . 

 

 

[3] 

 

[4] 

4 The function f is defined as 𝑓(𝑥) = 𝑐𝑜𝑠2𝑥 + 1 𝑓𝑜𝑟 0 ≤ 𝑥 ≤ 2𝜋. The function g is 

defined as  𝑔(𝑥) = 2 tan 𝑥 𝑓𝑜𝑟 0 ≤ 𝑥 ≤ 2𝜋. 
(i) State the period of f. 

(ii) On the same axes, sketch, for 0 ≤ 𝑥 ≤ 2𝜋 , the graphs of f and of g. 

 

 

 

 

 

 

 

 
 

 

(iii) Hence, state the number of solutions for which  

𝑐𝑜𝑠2𝑥 − 2 tan 𝑥 + 1 = 0 

 

 

 

 

[1] 

[3] 

 

 

 

 

 

 

 

 

 

[1] 

 

40 
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5 

 

In the diagram below, the length, L cm, of a 

spring at time, t seconds is given by the 

equation 𝐿 = 20 + 3 sin (4𝑡 −
𝜋

2
) . 

 

(a)  Show that the shortest length of the spring   

 is 17 cm. 

(b)  Find the time when the spring first reaches 22 cm. 

 

 

 

 

 

 

 

 

[2] 

 

[3] 

6 In the diagram, A, B and D are fixed points such 

that= 𝐴𝐵 = 25 𝑐𝑚, 𝐴𝐷 = 35 𝑐𝑚 

 𝑎𝑛𝑑 ∠𝐵𝐴𝐷 = 90° . ∠𝐴𝐶𝐵 = ∠𝐶𝐴𝐸 =
∠𝐴𝐸𝐷 = 90° . ∠𝐵𝐴𝐶 = 𝜃 𝑎𝑛𝑑 𝑐𝑎𝑛 𝑣𝑎𝑟𝑦. 

(i) Show that 𝐴𝐶 +  𝐵𝐶 +  𝐷𝐸 =
 ( 60𝑠𝑖𝑛 𝜃 + 25𝑐𝑜𝑠𝜃  ) cm. 

(ii) Express 𝐴𝐶 +  𝐵𝐶 +
𝐷𝐸 𝑖𝑛 𝑡ℎ𝑒 𝑓𝑜𝑟𝑚 𝑅𝑠𝑖𝑛(𝜃 + 𝑎), 𝑤ℎ𝑒𝑟𝑒 𝑅 >  0 𝑎𝑛𝑑 0° < 𝑎 < 90° . 

(iii) Hence, find the value of 𝜃 for which 𝐴𝐶 +  𝐵𝐶 +  𝐷𝐸 =  50 𝑐𝑚. 
(iv) State the maximum value of 𝐴𝐶 +  𝐵𝐶 +  𝐷𝐸 and the corresponding 

of 𝜃. 
 

 

 

 

 

[2] 

 

[4] 

 

[2] 

[3] 
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Answer 

1 (i) tan(𝜃 − 45°) 

    
tan 𝜃−tan 45

1+tan 𝜃 tan 45
  

 =
tan 𝜃−1

1+tan 𝜃 tan 45
  

 =
tan 𝜃−1

1+tan 𝜃
  

 =
sin 𝜃

cos 𝜃
−

cos 𝜃

cos 𝜃
cos 𝜃

cos 𝜃
+

sin 𝜃

cos 𝜃

  

 =
sin 𝜃−cos 𝜃

sin 𝜃+cos 𝜃
  

 

 

2 (a) 

 

 

 

 

      𝑐𝑜𝑠𝑒𝑐(−𝐴) =
1

sin(−𝐴)
   

                          =
1

− sin 𝐴
  

                          =
1

−(
−5

13
)
  

                          =
13

5
  

  

Answer: (a) 
13

5
  (b)

24

25
  (c) 

56

33
 

 

 

3 
(a) 𝐿𝐻𝑆 =

cos2𝑥

sin2𝑥
 −1

cos2𝑥

sin2𝑥 
 +1

 

             =
cos2𝑥−sin2𝑥

cos2𝑥+sin2𝑥
  

             = cos2𝑥 − sin2 𝑥  

             = 𝑐𝑜𝑠2𝑥 = 𝑅𝐻𝑆  

 

Answer: (a)Shown (b) 210°, 330° 

 

4 (ii) 

  

 

 

 

 

 

 

 

 

 

Answer: (i) Period of 𝑓 =  𝜋      

              (ii) B1 𝑓 (𝑥)  =  𝑐𝑜𝑠 2 𝑥 +  1 ) B2 𝑔 (𝑥)  = 2 𝑡𝑎𝑛 𝑥) 

              (iii)  Number of solutions is 2 

 

(b) sin 2𝐵 

    sin 2𝐵 = 2 sin 𝐵 cos 𝐵 

    sin 2𝐵 = 2 (−
3

5
) (−

4

5
) ≈

24

25
 

 

(c) tan(𝐴 + 𝐵) 

     tan(𝐴 + 𝐵) =
tan 𝐴+tan 𝐵

1−tan 𝐴 tan 𝐵
 

                         =
(

5

12
)+(

3

4
)

1−(
5

12
)×(

3

4
)
  

                         =
56

33
  

(b) 𝑐𝑜𝑠2𝑥 = 0.5 

     basic angle = 60° 

2𝑥 = 60°, 300°, 420°, 660° 

      𝑥 = 30°, 150°, 
             210°, 330°  

(iii) 𝑐𝑜𝑠2𝑥 + 1 − 2 sin 𝑥 

        𝑓(𝑥) = 𝑔(𝑥)  

        Number of solutions is 2 

(ii) tan(60 − 45) =
sin 60−cos 60

sin 60+cos 60
 

      =
√3−1

√3+1
  

      =
√3−1(√3−1)

√3+1(√3−1)
  

      =
3−2√3+1

3−1
  

      =
4−2√3

2
  

      = 2 − √3  
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(a) Shortest length occurs when sin (4𝑡 −

𝜋

2
) = −1 

      ∴ 𝐿𝑚𝑖𝑛 = 20 + 3(−1) = 17 cm 

     −1 ≤ sin (4𝑡 −
𝜋

2
) ≤ 1  

     −3 ≤ 3sin (4𝑡 −
𝜋

2
) ≤ 3  

     17 ≤ 20 + 3 sin (4𝑡 −
𝜋

2
) ≤ 23  

     ∴ 𝐿𝑚𝑖𝑛 = 17𝑐𝑚  

 

 

Answer: (a) 𝐿𝑚𝑖𝑛 = 17𝑐𝑚 (b) 𝑡 = 0.575 𝑠𝑒𝑐 

 

 

6 (i) 𝐴𝐶 = 25 cos 𝜃 , 𝐵𝐶 = 25 sin 𝜃 

      ∠𝐵𝐴𝐸 = 90° − 𝜃, ∠𝐸𝐴𝐷 = 𝜃, 𝐷𝐸 = 35 sin 𝜃  

      𝐴𝐶 + 𝐵𝐶 + 𝐷𝐸 = 25 cos 𝜃 + 25 sin 𝜃 + 35 sin 𝜃  

                                = 60 sin 𝜃 + 25 cos 𝜃  

 

(ii) Let 60 sin 𝜃 + 25 cos 𝜃 = 𝑅 sin(𝜃 + 𝑎) 

−𝑅 sin 𝜃 cos 𝑎 + 𝑅 cos 𝜃 sin 𝑎 

       𝑅 cos 𝑎 = 60 ---- (1) 

       𝑅 sin 𝑎 = 25 ---- (2) 

          (1)2 + (2)2 𝑅2 (sin2 𝑎 + cos2 𝑎) = 602 + 252 

𝑅 = 65 

         
(2)

(1)
      tan 𝑎 =

25

60
 

                         𝑎 = 22.619°  

          60 𝑠𝑖𝑛𝜃 + 25 cos 𝜃 = 65 sin(𝜃 + 22.6°) (1d.p.) 

 

(iii) 65 sin(𝜃 + 22.619°) = 50 

            sin(𝜃 + 22.619°) =
50

65
  

                      𝜃 + 22.619 = 50.284  

                                       𝜃 = 27.7° (1d.p.) 

 

(iv) −65 ≤ 65 sin(𝜃 + 22.6°) ≤ 65 

       Maximum value of 𝐴𝐶 + 𝐵𝐶 + 𝐷𝐸 is 65 

       65 sin(𝜃 + 22.619°) = 65  

            sin(𝜃 + 22.619°) = 1  

                    𝜃 + 22.619° = 90°  

                                       𝜃 = 67.4° (1d.p.) 

 

Answer: (i) 60 𝑠𝑖𝑛𝜃 + 25 𝑐𝑜𝑠 𝜃  (ii) 65 𝑠𝑖𝑛(𝜃 + 22.6°)(1𝑑. 𝑝. ) 

               (iii) 𝜃 = 27.7°(1𝑑. 𝑝)   (iv) 𝜃 = 67.4°(1𝑑. 𝑝) 

 

 

 

(b) 22 = 20 + 3 sin (4𝑡 −
𝜋

2
) 

       2 = 3 sin (4𝑡 −
𝜋

2
)  

        
2

3
= sin (4𝑡 −

𝜋

2
)  

       𝑎 = 0.72972  

       4𝑡 −
𝜋

2
= 0.72972  

       𝑡 = 0.5751 

       ∴ 0.575 sec 


