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SECONDARY 4 A Math WA1 
MOCK EXAM PAPER (Differentiation Rules) 

 

 

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 

 

 

 

 

http://www.mathtutor.com.sg/
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                                                                 PARADIGM                        [Turn Over] 

Name: ____________________________   Class: ______   Date: _________ 

Secondary 4 Express Additional Mathematics 

Class Test 1 

Topic: Differentiation 

Duration:  35 mins 

Complete all the questions below on foolscap paper. 

1 (a) Differentiate the following expressions. 

   (i) 𝑥2 (3𝑥 +
3

𝑥3) 

   (ii) √𝑥2 − 2𝑥 

(b) Given that 𝑦 = (2𝑥 − 1)3(𝑥2 + 1)2, find 
𝑑𝑦

𝑑𝑥
, giving your answer in the 

     form (𝑥2 + 1)(2𝑥 − 1)2(𝑎𝑥2 + 𝑏𝑥 + 𝑐). 

(c) Given that 𝑦 =
𝑥2−3

√1−2𝑥
, find 

𝑑𝑦

𝑑𝑥
, giving your answer in the form 

𝑎𝑥2+𝑏𝑥+𝑐

(1−2𝑥)√1−2𝑥
. 

 

[2] 

[2] 

 

[3] 

 

[4] 

2 It is given that 𝐴 =
√3𝜋𝑥2+(20−3𝑥)2

4𝜋
. Obtain an expression for 

𝑑𝐴

𝑑𝑥
 in the form  

𝑎𝑥 −
𝑏

𝜋
+

𝑐

2𝜋
𝑥, where a, b, and c are integers.  

 

[2] 

3 The equation of a curve is 𝑦 = 𝑥(2𝑥 − 1)4. 

Find the gradient of the curve at the points where it cuts the x-axis. 

 

[4] 

4 The equation of a curve is given by 𝑦 =
2𝑥+𝑝

𝑞−𝑥2, where p and q are constants. 

  (i) Show that 
𝑑𝑦

𝑑𝑥
=

2𝑥2+2𝑝𝑥+2𝑞

(𝑞−𝑥2)2 . 

  (ii) The curve has a gradient of 6 at the point (1,2). Find the value of p and of q. 

 

 

[2] 

[6] 

 

  

 

25 
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Answer Key 
 

1 (a)(i) Let 𝑦 = 𝑥2 (3𝑥 +
3

𝑥3) 

                  𝑦 = 3𝑥3 +
3

𝑥
  

                
𝑑𝑦

𝑑𝑥
= 9𝑥2 −

3

𝑥2  

    (ii) Let 𝑦 = (𝑥2 − 2𝑥)
1

2 

                    =
1

2
 (𝑥2 − 2𝑥)−

1

2(2𝑥 − 2)   

                    = 𝑥 − 1(𝑥2 − 2𝑥)−
1

2  

                    =
𝑥−1

√𝑥2−2𝑥
  

(b) 𝑦 = (2𝑥 − 1)3(𝑥2 + 1)2 

     
𝑑𝑦

𝑑𝑥
= 3(2𝑥 − 1)2(2)   (𝑥2 + 1)2 + 2(𝑥2 + 1)(2𝑥)(2𝑥 − 1)3 

          = 6(2𝑥 − 1)2(𝑥2 + 1)2 + 4𝑥(𝑥2 + 1)(2𝑥 − 1)3 

          = (𝑥2 + 1)(2𝑥 − 1)2[6(𝑥2 + 1) + 4𝑥(2𝑥 − 1)] 

          = (𝑥2 + 1)(2𝑥 − 1)2[6𝑥2 + 6 + 8𝑥2 − 4𝑥] 

          = (𝑥2 + 1)(2𝑥 − 1)2(14𝑥2 − 4𝑥 + 6) 

                    𝑎 = 14, 𝑏 = −4, 𝑐 = 6 

(c) 𝑦 =
𝑥2−3

√1−2𝑥
 

     
𝑑𝑦

𝑑𝑥
=

(2𝑥)(√1−2𝑥)−
1

2
(1−2𝑥)−

1
2(−2)(𝑥2−3)

1−2𝑥
 

          =
2𝑥√1−2𝑥

1−2𝑥
+

𝑥2−3

√1−2𝑥

1−2𝑥
 

          =
2𝑥√1−2𝑥

1−2𝑥
+

𝑥2−3

(1−2𝑥)√1−2𝑥
 

          =
2𝑥−4𝑥2+𝑥2−3

(1−2𝑥)√1−2𝑥
 

          =
−3𝑥2+2𝑥−3

(1−2𝑥)√1−2𝑥
 

                 𝑎 = −3, 𝑏 = 2, 𝑐 = −3   

2 𝐴 =
√3𝜋𝑥2+(20−3𝑥)2

4𝜋
  

   =
√3𝜋𝑥2

4𝜋
+

(20−3𝑥)2

4𝜋
  

   =
√3 𝑥2

4
+

(20−3𝑥)2

4𝜋
  

 

𝑑𝐴

𝑑𝑥
=

2√3𝑥

4
+

2(20−3𝑥)(−3)

4𝜋
  

     =
√3𝑥

2𝜋
+

−120+18𝑥

4𝜋
  

      =
√3𝑥

2𝜋
−

30

𝜋
+

9𝑥

2𝜋
  

  𝑎 =
√3

2𝜋
 , 𝑏 = 30, 𝑐 = 9 
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3 𝑦 = 𝑥(2𝑥 − 1)4  
𝑑𝑦

𝑑𝑥
= 4𝑥(2𝑥 − 1)3(2)  

     = 8𝑥(2𝑥 − 1)3 

when 𝑦 = 0, 

𝑥(2𝑥 − 1)4 = 0  

𝑥 = 0     or      2𝑥 − 1 = 0 

                               2𝑥 = 1  

                                 𝑥 =
1

2
  

when 𝑥 = 0,
𝑑𝑦

𝑑𝑥
= 8(0)(2(0) − 1)3 

                          = −1  

when 𝑥 =
1

2
,

𝑑𝑦

𝑑𝑥
= 8 (

1

2
) (2 (

1

2
) − 1)

3

 

                          = 4(0)3    

                          = 0  

∴ gradient of curve at points are −1 and 0. 

4 (i) 𝑦 =
2𝑥+𝑝

𝑞−𝑥2 

   
𝑑𝑦

𝑑𝑥
=

(2)(𝑞−𝑥2)+(2𝑥)(2𝑥+𝑝)

(𝑞−𝑥2)2   

        =
2𝑞−2𝑥2+4𝑥2+2𝑝𝑥

(𝑞−𝑥2)2   

        =
2𝑥2+2𝑝𝑥+2𝑞

(𝑞−𝑥2)2  (shown) 

(ii) Sub 
𝑑𝑦

𝑑𝑥
= 𝑏 and 𝑥 = 1, 

       
2𝑥2+2𝑝𝑥+2𝑞

(𝑞−𝑥2)2 = 6  

            
2+2𝑝+2𝑞

(𝑞−1)2 = 6  

2 + 2𝑝 + 2𝑞 = 6(𝑞2 − 2𝑞 + 1)  

2 + 2𝑝 + 2𝑞 = 6𝑞2 − 12𝑞 + 6  

6𝑞2 − 14𝑞 + 4 − 2𝑝 = 0  

3𝑞2 − 7𝑞 + 2 = 𝑝 --- (1) 

 

Sub 𝑥 = 1 and 𝑦 = 2 into curve, 
2(1)+𝑝

𝑞−12 = 2  

2 + 𝑝 = 2𝑞 − 2  

𝑝 = 2𝑞 − 4 --- (2) 

 

 

 

 

 

Sub (1) and (2), 3𝑞2 − 7𝑞 + 2 = 2𝑞 − 4 

3𝑞2 − 9𝑞 + 6 = 0 

𝑞2 − 3𝑞 + 2 = 0 
(𝑞 − 2)(𝑞 − 1) = 0 

𝑞 = 2    or    𝑞 = 1 

when 𝑞 = 2, 𝑝 = 2(2) − 4 = 0 

when 𝑞 = 1, 𝑝 = 2(1) − 4 = −2 


