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INSTRUCTIONS: 

 The paper consists of two sections. 

 Section A is compulsory (30 marks). 

 Answer any two questions from section B (each 20 marks). 
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Standard differentials 

 

 

 

 
SECTION A 

QUESTION ONE (30 MARKS) 

 

a)  The volume of a ball (solid sphere) of radius r is given by the function 𝑽(𝒓) =
𝟒

𝟑
𝝅𝒓𝟑. 

Find the volume of a ball of radius  

(3 marks) 

b)  Solve for x, given that 𝒍𝒏(𝟐𝒙 − 𝟏) = 𝟐𝒍𝒏(𝒙) (3 marks) 

c)  Express (−𝟏 + 𝟑𝒊)−𝟏 in the form 𝒙 + 𝒊𝒚. Where x and y are real numbers  (3 marks) 

d)  Determine the exponential function 𝒇(𝒙) = 𝒌𝒂𝒙 that passes through the points 
(𝟏, 𝟔) and (𝟐, 𝟏𝟖) 

(3 marks) 

e)  Find the inverse of the function 𝒇(𝒙) = 𝟐𝒙𝟑 + 𝟏 (3marks) 

f)  Find 𝑨 ∙ (𝑩 × 𝑪)  given that 𝑨 = −𝒊 + 𝒋 + 𝒌, B = 𝒊 + 𝒋 + 𝒌 and  𝑪 = 𝒊 + 𝒋 −  𝒌 (3 marks) 

g)  Sketch a one cycle graph of 𝒚 = 𝟐𝒔𝒊𝒏(𝒙 − 𝝅) − 𝟏 (3 marks) 

h)  If 5 of 20 fuses in a box are, defective and 5 of them are randomly chosen for 

inspection. Find the probability that two of the chosen fuses are defective  

(3 marks) 

i)  Compute the second derivative 𝒚′′ of the function 𝒚 = 𝟓𝒙𝟑 + 𝟑𝒙𝟐 (3 marks) 

j)  Integrate ∫ 𝒆(𝟓𝒙+𝟐)𝒅𝒙 (3 marks) 
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SECTION B 

QUESTION TWO (20 MARKS) 

a)  Solve for x given that 𝐥𝐨𝐠𝟐(𝟏 + √𝒙) = 𝟔 (4 marks) 

b)  Solve for x in the equation 𝟖𝒙−𝟐 = √𝟖 (3 marks) 

c)  Use chain rule to evaluate 
𝒅𝒚

𝒅𝒙
[(𝒙𝟐 + 𝟏𝟎)𝟑 + 𝟔]𝟓                    

(4 marks) 

d)  Obtain the first derivative 'y of the function  

𝒚 = 𝒙𝟐𝒆𝟐𝒙𝟐
𝒅𝒙            

(4 marks) 

e)  Find the slope and an equation of the normal line to the graph of 

 𝒇(𝒙) = 𝟐𝒙 +
𝟏

√𝒙
  at a point (1,3) 

(5 marks) 

  

QUESTION THREE (20 MARKS) 

 

a)  Solve for x in the trigonometric equation 𝐜𝐨𝐬 𝟐𝒙 + 𝟑 𝐬𝐢𝐧 𝒙 − 𝟐 = 𝟎 (5 marks) 

b)  Verify the identity 

  𝐭𝐚𝐧 𝜽 + 𝐜𝐨𝐭 𝜽 =
𝐜𝐬𝐜 𝜽

𝐜𝐨𝐬 𝜽
 

(4 marks) 

c)  Differentiate the function 𝒚 = 𝒙𝟑 𝐬𝐢𝐧𝟐 𝟑𝒙 with respect to x   (5 marks) 

d)   Sketch a graph of  𝒚 = 𝒙𝟐 − 𝟒𝒙𝟐 + 𝟑 (6 marks) 

  

QUESTION FOUR (20 MARKS) 

 

a)  Express in polar form (𝒓, 𝜽), the complex number 𝒛 = √𝟑 + 𝒊. (4 marks) 

b)  Express 𝟑𝒆
𝝅

𝟒
𝒊 = 𝒄𝒐𝒔

𝝅

𝟒
+ 𝒊𝒔𝒊𝒏

𝝅

𝟒
  in ordinary form 𝒙 + 𝒊𝒚 and sketch plot it on the 

Cartesian plane  

(6 marks) 

c)  Find 
𝝏𝒛

𝝏𝒙
 and 

𝝏𝒛

𝝏𝒚
  for the function 𝒙𝟐 𝒔𝒊𝒏 𝒚𝟑 + 𝒙𝒆𝟑𝒛 − 𝒄𝒐𝒔 𝒛𝟐 = 𝟑𝒚 − 𝟔𝒛 + 𝟖 (10 marks) 
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QUESTION FIVE (20 MARKS) 

a)  Integrate the function using substitution method 

∫ (√𝟐 + 𝒙𝟒) 𝟒𝒙𝟑𝒅𝒙
𝟏

𝟎

 

(4 marks) 

b)  Evaluate using integration by parts ∫ 𝒙𝒔𝒊𝒏𝒙𝒅𝒙 (4 marks) 

c)  A line of action of force of magnitude 80 N passes through parts A (2, -2, 2) and B 

(4, 5, 6). Express the force in vector form  

(6 marks) 

d)  Find the probability of throwing a total of 6 points or less with three dices  (6 marks) 
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