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QUESTIONS 

QUESTION ONE (30 MARKS) 

a. Differentiate the following function from the first principle  𝑓(𝑥) = √𝑥             (4 marks) 

b. Let the functions 𝑓, 𝑔 and ℎ be differentiable at 𝑥.  If 𝒉(𝒙) =
𝒇(𝒙)

𝒈(𝒙)
 + 𝟐𝒙      

And 𝑓′(3) = −8, 𝑔′(3) = 5, 𝑓(3) = −4 𝑎𝑛𝑑 𝑔(3) = 1. 𝐹𝑖𝑛𝑑 ℎ′(3)                 (4 marks) 

c. Evaluate the following limits       𝐥𝐢𝐦
𝒙→𝟔

𝒙−𝟔

√𝒙+𝟑−𝟑
                                                      (3  marks) 

d. State the domain and the range of the following function.  𝒇(𝒙) =
𝟏

𝒙−√𝟏−𝒙𝟐
          (3 marks) 

e. Find 
𝑑𝑦

𝑑𝑥
 for the function defined by 𝒙𝟐𝒚 + 𝒂𝒚𝟐 = 𝒃 where 𝑎 and 𝑏 are real numbers.    (3 marks) 

f. Differentiate 𝒚 = 𝐬𝐢𝐧 𝒙𝒕𝒂𝒏 𝒙           ∶ 𝐬𝐢𝐧 𝒙 > 𝟎                                                       (4 marks) 

g. Find 
𝒅𝟐𝒚

𝒅𝒙𝟐 when 𝒚 = 𝒔𝒊𝒏𝟐𝒕 and 𝒙 = 𝒄𝒐𝒔𝟐𝒕                                                              (3 marks) 

 

h. Use differentiation to find an approximate value of  √𝟏. 𝟎𝟐
𝟑

+  √𝟏. 𝟎𝟐
𝟒

                     (3 marks) 

i. Use the product rule to find   2 31 3y x x              (3 marks) 

QUESTION TWO (20MARKS) 

a. Evaluate 𝐥𝐢𝐦
𝒙→∞

(√𝒙𝟐 − 𝒙) − √𝒙𝟐 + 𝟓𝒙                                                                  (5 marks) 

 

b. Find the values of 𝒂 and 𝒃 that make the piecewise function given below continuous.    

                     (5 marks) 

𝒇(𝒙) = {

𝒙 + 𝟏, 𝒊𝒇 𝒙 < 𝟏
𝒂𝒙 + 𝒃, 𝒊𝒇  𝟏 ≤ 𝒙 < 𝟐

𝟑𝒙, 𝒊𝒇 𝒙 ≥ 𝟐
 

c. By using the trigonometric formula 

 𝑺𝒊𝒏𝑨 − 𝑺𝒊𝒏𝑩 = 𝟐𝑪𝒐𝒔 (
𝑨+𝑩

𝟐
) . 𝑺𝒊𝒏 (

𝑨−𝑩

𝟐
) with 𝑨 = 𝟓𝒙 + 𝟓𝒉 and 𝑩 = 𝟓𝒙  



find the derivative of 𝑓(𝑥) = 𝑆𝑖𝑛5𝑥   by first principles.                                      (6 marks) 

 

d. Given that  𝒉(𝒙) = 𝟑𝒙 and 𝒈(𝒕)=-2t-2-h(t),   find 𝒉(𝒈(𝟖))                           (4 marks) 

 

QUESTION THREE (20MARKS) 

a. If   𝑒𝑥𝑦 = 𝑠𝑖𝑛𝑥,  show that   
𝑑2𝑦

𝑑𝑥2 + 2
𝑑𝑦

𝑑𝑥
+ 2𝑦 = 0                                                      (7 marks) 

 

b. Water is running out at the rate of 5𝑐𝑚3 ∕ 𝑠𝑒𝑐. If the radius of the base of the funnel is 10𝑐𝑚 and the 

altitude is  20𝑐𝑚, find the rate at which the water level is dropping when it is 5𝑐𝑚 from the top.(8 marks) 

c. Given the function 𝑓(𝑥) = 𝑥4 − 2𝑥2 + 7, find the turning points and determine their nature.     (5 marks) 

QUESTION FOUR (20MARKS) 

a. If   𝒚 = 𝒔𝒊𝒏−𝟏𝒙  show that    
𝒅𝒚

𝒅𝒙
=

𝟏

√𝟏+𝒙𝟐
,   hence prove that if 𝒚 = 𝒔𝒊𝒏−𝟏(𝐬𝐢𝐧 𝒙) then 

𝑑𝑦

𝑑𝑥
= 1(5 marks) 

b. Find 
𝒅𝒚

𝒅𝒙
 for each of the following 

i. 𝐲 =
𝐜𝐨𝐬(𝐥𝐧 𝒙)

𝒆𝟐𝒙+𝒙
    for  𝒙 = 𝟏                           (3 marks) 

ii. Given that 𝑥 = 𝑐𝑜𝑠 4𝑡, 𝑦 = 𝑠𝑖𝑛4𝑡.  𝐹𝑖𝑛𝑑 
𝑑𝑦

𝑑𝑥
                              (3 marks) 

iii. 𝒚 = √𝟐 + 𝒖    if   𝒖 = √𝒙                                (3 marks) 

iv. Given that 2(𝑥2 + 𝑦2)2 = 25(𝑥2 − 𝑦2) be the equation of a curve. Find the equation of the  

a. Tangent                 (3 marks) 

b. Normal                  (3 marks) 

             To the curve at the point (3,1)      

QUESTION FIVE (20MARKS) 

a. The edges of a cube are expanding at a rate of 5𝑐𝑚 per second. How fast is the surface area changing 

when each edge is 4.5𝑐𝑚?                     (4 marks) 

b. At time 𝑡 = 0, a diver jumps from a platform diving board that is 32 𝑓𝑒𝑒𝑡 above the wate. The position 

of the diver is given by 

𝒔(𝒕) = −𝟏𝟔𝒕𝟐 + 𝟏𝟔𝒕 + 𝟑𝟐, 

Where 𝑠 is measured in feet and 𝑡 is measured in seconds. 

i. When does the diver hit the water?                 (2 marks) 

ii. What is the diver’s velocity and acceleration at impact?            (3 marks) 

c. Use differentials to approximate   √𝟔𝟐𝟒
𝟒

 .             (5 marks) 

d. A rectangular page contains 24 square inches of print. The margin of the top and bottom of the page are 

to be 1
1

2
 inches, and the margins on the left and right are to be 1 inch. What should be the dimensions of 

the page so that the least amount of paper is used?                  (6 marks) 

 

 


