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Answer ALL questions on the separate sheet provided.                                     [100 marks] 

1. a) Define each of the following subsets of the real numbers and give one distinct  
  example for each:  
     
  i) Natural numbers (2 marks) 
    
  ii) Whole numbers (2 marks) 
     
  iii) Integers (2 marks) 
     
  iv) Rational numbers (2 marks) 
     
  v) Irrational numbers (2 marks) 
     
     
     
 b) i) Simplify and give your answer as an integer: 
   4ଷ. 4ିଵ

4ଶ
 

    (3 marks) 
     
  ii) Simplify and express with positive indices only: 
   𝑎ହ𝑏ିଶ

𝑎ିଵ𝑏ଷ 

    (3 marks) 
     
  iii) Simplify the below: 
   5

√8
 

    (3 marks) 
     
     
     
 c)  i) Let 𝑓(𝑥) = 2𝑥 + 1 with domain {1,2,3,4}, state the range of f. (2 marks) 
     
  ii) Evaluate the limit (showing a suitable algebraic method):  
   

lim
௫ →ଷ

𝑥ଶ − 2𝑥 − 3

𝑥 − 3
 

 

    (4 marks) 
   Total: [25 marks] 
     
     
     
2. a) Given 𝛼 and 𝛽 are the roots of the quadratic equation 𝑥ଶ − 7𝑥 + 14 = 0, form a  
  new quadratic equation with roots 

ఈ

ଷ
and

ఉ

ଷ
  

   (7 marks) 
   
   
   
 b) Solve by completing the square, give answers correct to four decimal places: 
   
  i) 3𝑥ଶ − 12𝑥 − 9 = 0 (5 marks) 
     
  ii) 2𝑥ଶ = 2(4𝑥 + 7) (5 marks) 
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 c) Using the Laws of Indices, simplify each expression and give your answers with  
  positive indices only. 
   
  i) 

 ቀ
௔షమ௕య

௔ௗ௕షభ ቁ
ଶ

⋅ 𝑎ିଵ𝑏 

 (4 marks) 
     
  ii) 

 
ଷଶ

 
య
ఱ

 
⋅ ଼

ష 
భ
య

ଶషర  

 (4 marks) 
   Total: [25 marks] 
     
     
     
3. a) A progression is: 160, 80, 40, 20, … 
     
  i) Identify the progression type (4 marks) 
     
  ii) Find 𝑆௡, the sum of the first 𝑛 terms, in terms of 𝑛 (7 marks) 
     
  iii) Hence compute 𝑆଺and the 6th term 𝑇଺. (8 marks) 
     
     
     
 b) Geometric progression: 6,12,24, … 
   
  i) Determine the common ratio 𝑟 (3 marks) 
     
  ii) Find 𝑆ହ (3 marks) 
   Total: [25 marks] 
     
     
     
4. a) i) Apply the rules of differentiation to find the derivative 

ௗ௬

ௗ௫
 for the function: 

   𝑦 = 5𝑥ସ − 2𝑥ଶ + 8𝑥 − 10 
    (5 marks) 
     
  ii) Apply the rules of indefinite integration to find the integral ∫ 𝑓(𝑥)  𝑑𝑥 for the  
   function:                                 
   𝑓(𝑥) = 9𝑥ଶ + 3𝑥 − 5 
    (5 marks) 
     
     
     
 b)  The revenue (R) in Ringgit Malaysia (RM) for selling 𝑥 units of a product is given by  
  the function:                             
  𝑅(𝑥) = 2𝑥ଷ − 9𝑥ଶ + 12𝑥 + 50 
   
  i) Differentiate the function 𝑅(𝑥) with respect to 𝑥 to determine the rate of change  
   of revenue with respect to the number of units sold. 
   (6 marks) 
    
  ii) Hence, find the rate of change when 𝑥 = 2 units. (4 marks) 
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 c) Calculate the definite integral: 
   
  

න (4𝑥 − 2)
ଷ

ଵ

 𝑑𝑥 

   (5 marks) 
  Total: [25 marks] 
    
    
    

- END OF QUESTIONS - 
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FORMULAE LIST 

Real Number 

𝐴𝑑𝑑𝑖𝑡𝑖𝑜𝑛, (𝑎 + 𝑏𝑖) + (𝑐 + 𝑑𝑖) = (𝑎 + 𝑐) + (𝑏 + 𝑑)𝑖 

𝑆𝑢𝑏𝑡𝑟𝑎𝑐𝑡𝑖𝑜𝑛, (𝑎 + 𝑏𝑖) − (𝑐 + 𝑑𝑖) = (𝑎 − 𝑐) + (𝑏 − 𝑑)𝑖 

𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛, (𝑎 + 𝑏𝑖)(𝑐 + 𝑑𝑖) = (𝑎𝑐 − 𝑏𝑑) + (𝑎𝑑 + 𝑏𝑐)𝑖 

𝐷𝑖𝑣𝑖𝑠𝑖𝑜𝑛,
𝑎 + 𝑏𝑖

𝑐 + 𝑑𝑖
 .

𝑐 + 𝑑𝑖

𝑐 + 𝑑𝑖
 =  

(𝑎 + 𝑏𝑖)(𝑐 − 𝑑𝑖)

𝑐ଶ + 𝑑ଶ
 

𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝐿𝑎𝑤𝑠, 𝑎௠ ⋅ 𝑎௡ = 𝑎௠ା௡ 

𝐷𝑖𝑣𝑖𝑠𝑖𝑜𝑛 𝐿𝑎𝑤𝑠 ,
𝑎௠

𝑎௡
= 𝑎௠ି௡ 

𝑃𝑜𝑤𝑒𝑟, (𝑎௠)௡ = 𝑎௠ି௡ 

𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑦, 𝑎௡. 𝑏௡ = (𝑎𝑏)௡   

𝐹𝑟𝑎𝑐𝑡𝑖𝑜𝑛𝑎𝑙 𝑃𝑜𝑤𝑒𝑟𝑠, 𝑎
ଵ
௡ = √𝑎

೙
 

𝑎଴ = 1  (for  𝑎 ≠ 0) 

𝑎ି௡ =
1

𝑎௡
 

𝐿𝑎𝑤 (𝑎 >  0, 𝑏 >  0) 

𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑦, √𝑎 ⋅ √𝑏 = √𝑎𝑏 

𝐷𝑖𝑣𝑖𝑠𝑖𝑜𝑛,
√𝑎

√𝑏
= ට

𝑎

𝑏
 

Functions 

𝐿𝑖𝑛𝑒𝑎𝑟 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑠: 𝑦 =  𝑚𝑥 + 𝑐 

 𝑚: 
𝑦2 − 𝑦1

𝑥2 − 𝑥1
 

𝑥 − 𝑎𝑥𝑖𝑠, 𝑦 = 0 

𝑦 − 𝑎𝑥𝑖𝑠, 𝑥 = 0 

𝑄𝑢𝑎𝑑𝑟𝑎𝑡𝑖𝑐 𝐹𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑠: 𝑎𝑥ଶ + 𝑏𝑥 + 𝑐 

𝑄𝑢𝑎𝑑𝑟𝑎𝑡𝑖𝑐 𝐹𝑜𝑟𝑚𝑢𝑙𝑎: 𝑥 =
−𝑏 ± √𝑏ଶ − 4𝑎𝑐

2𝑎
 

𝐶𝑜𝑚𝑝𝑙𝑒𝑡𝑖𝑛𝑔 𝑡ℎ𝑒 𝑠𝑞𝑢𝑎𝑟𝑒: 𝑥ଶ + 𝑏𝑥 + ൬
𝑏

2
൰

ଶ

= 𝑐 + (
𝑏

2
)ଶ 

 

𝐹𝑜𝑟𝑚𝑖𝑛𝑔 𝑞𝑢𝑎𝑑𝑟𝑎𝑡𝑖𝑐 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛𝑠 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑔𝑖𝑣𝑒𝑛 𝑟𝑜𝑜𝑡𝑠: 
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 𝑥ଶ − (𝑠𝑢𝑚 𝑜𝑓 𝑟𝑜𝑜𝑡𝑠)𝑥 + (𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑟𝑜𝑜𝑡𝑠) = 0  

𝐿𝑜𝑔௔(𝑀𝑁) =  𝑙𝑜𝑔௔ 𝑀 + 𝑙𝑜𝑔௔ 𝑁 

𝐿𝑜𝑔௔(
𝑀

𝑁
) = 𝑙𝑜𝑔௔ 𝑀 − 𝑙𝑜𝑔௔ 𝑁 

𝐿𝑜𝑔௔ 𝑀௞ = 𝑘 𝑙𝑜𝑔௔ 𝑀 

𝑙𝑜𝑔 𝑎  =  1 

𝑙𝑜𝑔 1  =  0 

𝐿𝑖𝑚𝑖𝑡𝑠: 𝑙𝑖𝑚
௡→ஶ

൬1 +
1

𝑛
൰

௡

= 𝑒 

Sequence 

 

                  𝑇௡ =  𝑎 + (𝑛 − 1)𝑑 

 

                 𝑆௡ =  
𝑛

2
[2𝑎 + (𝑛 − 1)𝑑] 

 

                𝑆௡ =  
𝑛

2
(𝑎 + 𝑙) 

 

               𝑇௡ = 𝑆௡ − 𝑆௡ିଵ 

 

              𝑇௡ = 𝑎𝑟௡ିଵ 

 

             𝑆௡ =
𝑎(𝑟௡ − 1)

𝑟 − 1
  ,   𝑟 ≠ 1 

 

𝐴𝑙𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑣𝑒 𝑓𝑜𝑟𝑚 (𝑤ℎ𝑒𝑛 |𝑟|  < 1 ): 

             𝑆௡ =
𝑎(1 − 𝑟௡)

1 − 𝑟
 

 

𝑆𝑢𝑚 𝑡𝑜 𝑖𝑛𝑓𝑖𝑛𝑖𝑡𝑦 (𝑤ℎ𝑒𝑛 |𝑟| < 1 ): 

            𝑆ஶ =  
𝑎

1 − 𝑟
 

 

           𝑇௡ =  𝑆௡ −  𝑆௡ିଵ 

 

Differentiation 

𝐺𝑟𝑎𝑑𝑖𝑒𝑛𝑡 =   
𝑓(𝑥 + ℎ) − 𝑓(𝑥)

ℎ
 

𝑓ᇱ(𝑥) = lim
௛→଴

𝑓(𝑥 + ℎ) − 𝑓(𝑥)

ℎ
 

𝐶𝑜𝑛𝑡𝑎𝑛𝑡 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛, 𝐼𝑓 𝑦 = 𝑓(𝑥) = 𝑘, ℎ𝑒𝑛𝑐𝑒 
𝑑𝑦

𝑑𝑥
= 𝑓ᇱ(𝑥) = 0 
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𝐼𝑛𝑑𝑒𝑛𝑡𝑖𝑡𝑦 𝐹𝑢𝑛𝑐𝑡𝑖𝑜𝑛, 𝐼𝑓 𝑦 = 𝑓(𝑥) = 𝑥, ℎ𝑒𝑛𝑐𝑒 
𝑑𝑦

𝑑𝑥
= 𝑓ᇱ(𝑥) = 1 

𝑃𝑜𝑤𝑒𝑟 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛, 𝐼𝑓 𝑦 = 𝑓(𝑥) = 𝑥௡, ℎ𝑒𝑛𝑐𝑒 
𝑑𝑦

𝑑𝑥
= 𝑓ᇱ(𝑥) = 𝑛𝑥௡ିଵ 

𝑃𝑜𝑤𝑒𝑟 𝑎𝑛𝑑 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛, 𝐼𝑓 𝑦 = 𝑓(𝑥) = 𝑘𝑥௡, ℎ𝑒𝑛𝑐𝑒 
𝑑𝑦

𝑑𝑥
= 𝑓ᇱ(𝑥) = 𝑘𝑛𝑥௡ିଵ 

𝑆𝑢𝑚/𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒  𝑟𝑢𝑙𝑒, 𝐼𝑓 𝑦 = (𝑓 ± 𝑔)(𝑥), ℎ𝑒𝑛𝑐𝑒 
𝑑𝑦

𝑑𝑥
= (𝑓 ± 𝑔)ᇱ(𝑥) = 𝑓′(𝑥) ± 𝑔′(𝑥) 

𝑃𝑟𝑜𝑑𝑢𝑐𝑡 𝑟𝑢𝑙𝑒, 𝐼𝑓 𝑦 = (𝑓𝑔)(𝑥), ℎ𝑒𝑛𝑐𝑒 
𝑑𝑦

𝑑𝑥
= (𝑓𝑔)ᇱ(𝑥) = 𝑓(𝑥)𝑔ᇱ(𝑥) + 𝑔(𝑥)𝑓′(𝑥) 

𝑢𝑣ᇱ + 𝑢′𝑣 

𝑄𝑢𝑜𝑡𝑖𝑒𝑛𝑡 𝑟𝑢𝑙𝑒, 𝐼𝑓 𝑦 = ൬
𝑓

𝑔
൰ (𝑥), ℎ𝑒𝑛𝑐𝑒

𝑑𝑦

𝑑𝑥
= ൬

𝑓

𝑔
൰

ᇱ

(𝑥) =
𝑔(𝑥)𝑓ᇱ(𝑥) − 𝑓(𝑥)𝑔′(𝑥)

(𝑔(𝑥))ଶ
 , 𝑔(𝑥) ≠ 0 

𝐶ℎ𝑎𝑖𝑛 𝑟𝑢𝑙𝑒, 𝐼𝑓 𝑦 = (𝑓 ∙ 𝑔)(𝑥), ℎ𝑒𝑛𝑐𝑒
𝑑𝑦

𝑑𝑥
= (𝑓 ∙ 𝑔)ᇱ(𝑥) = 𝑓ᇱ൫𝑔(𝑥)൯𝑔′(𝑥) 

𝑃𝑜𝑤𝑒𝑟 𝑟𝑢𝑙𝑒, 𝐼𝑓 𝑦 = [𝑓(𝑥)]௡,
𝑑𝑦

𝑑𝑥
= 𝑛[𝑓(𝑥)]௡ିଵ𝑓′(𝑥) 

𝐼𝑓 𝑦 = 𝑓(𝑥)𝑔(𝑥), 𝑦ᇱ = 𝑓ᇱ(𝑥)𝑔(𝑥) + 𝑓(𝑥)𝑔′(𝑥) 

Integrals 

𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝐹𝑢𝑛𝑐𝑡𝑖𝑜𝑛,
𝑑

𝑑𝑥
(𝐶) = 0 

𝐼𝑑𝑒𝑛𝑡𝑖𝑡𝑦 𝐹𝑢𝑛𝑐𝑡𝑖𝑜𝑛,
𝑑

𝑑𝑥
(𝑥) = 1 

𝑃𝑜𝑤𝑒𝑟,
𝑑

𝑑𝑥
(𝑥௡) = 𝑛𝑥௡ିଵ 

𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑒,
𝑑

𝑑𝑥
൫𝑘𝑓(𝑥)൯ = 𝑘

𝑑

𝑑𝑥
൫𝑓(𝑥)൯ 

𝐿𝑖𝑛𝑒𝑎𝑟𝑖𝑡𝑦,
𝑑

𝑑𝑥
൫𝑓(𝑥) ± 𝑔(𝑥)൯ =

𝑑

𝑑𝑥
൫𝑓(𝑥)൯ ±

𝑑

𝑑𝑥
൫𝑔(𝑥)൯ 

𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝐹𝑢𝑛𝑐𝑡𝑖𝑜𝑛, න 0 𝑑𝑥 = 𝑐 

𝐼𝑑𝑒𝑛𝑡𝑖𝑡𝑦 𝐹𝑢𝑛𝑐𝑡𝑖𝑜𝑛, න 1 𝑑𝑥 = 𝑥 + 𝐶 

𝑃𝑜𝑤𝑒𝑟 න 𝑥௡ 𝑑𝑥 =
𝑥௡ାଵ

𝑛 + 1
+ 𝑐, 𝑛 ≠ −1 

𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑒, න 𝑘𝑓 (𝑥)𝑑𝑥 = 𝑘 න 𝑓(𝑥) 𝑑𝑥 

𝐿𝑖𝑛𝑒𝑎𝑟𝑖𝑡𝑦, න[𝑓(𝑥) + 𝑔(𝑥)] 𝑑𝑥 = න 𝑓(𝑥) 𝑑𝑥 + න 𝑔(𝑥) 𝑑𝑥 
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𝐴𝑛𝑡𝑖𝑑𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑣𝑒, න(𝑎𝑥 + 𝑏)௡ 𝑑𝑥 =
(𝑎𝑥 + 𝑏)௡ାଵ

𝑎(𝑛 + 1)
+ 𝐶, 𝑛 ≠ 1 

𝐷𝑒𝑓𝑖𝑛𝑖𝑡𝑒 𝐼𝑛𝑡𝑒𝑔𝑟𝑎𝑙𝑠, න 𝑓(𝑥)

௕

௔

𝑑𝑥 = 𝐹(𝑥)|௫ୀ௔
௕ = 𝐹(𝑏) − 𝐹(𝑎) 

Property: 

න 𝑓(𝑥)

௔

௔

𝑑𝑥 = 0 

න 𝑓(𝑥)

௔.

௕.

𝑑𝑥 = − න 𝑓(𝑥)

௕

௔

𝑑𝑥 

න 𝑘𝑓(𝑥)

௕

௔

𝑑𝑥 = 𝑘 න 𝑓(𝑥)

௕

௔

𝑑𝑥, 𝑤ℎ𝑒𝑟𝑒 𝑘 𝑖𝑠 𝑎 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 

න[𝑓(𝑥) + 𝑔(𝑥)]

௕

௔

𝑑𝑥 = න 𝑓(𝑥)

௕

௔

𝑑𝑥 + න 𝑔(𝑥)

௕

௔

𝑑𝑥 

න 𝑓(𝑥)

௕

௔

𝑑𝑥 = න 𝑓(𝑥)

௖

௔

𝑑𝑥 + න 𝑔(𝑥)

௕

௖

𝑑𝑥, 𝑎 < 𝑐 < 𝑏 

න 𝑓൫𝑔(𝑥)൯𝑔ᇱ(𝑥)𝑑𝑥 = න 𝑓(𝑢)

௚(௕)

௚(௔)

𝑑𝑢

௕

௔

 

 

 

- END OF FORMULAE LIST - 

 

 


