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Instructions to Candidates. 

Answer question ONE and any other TWO questions. 

QUESTION ONE: 30 MARKS (COMPULSORY) 

a) Evaluate; 

i. Use squeeze theorem to find lim
𝑛→0

𝑠𝑖𝑛2𝑥

𝑥2             (3 marks) 

ii. lim
𝑥→−∞

 (
3𝑥5+𝑥2−5

6+𝑥+7𝑥2 )               (3 marks) 

iii. 
𝑑𝑦

𝑑𝑡
 when 𝑦 =

sinh 𝑡

𝑡+1
                          (3 marks) 

b) Investigate the continuity of the function below at 𝑥 = 1          (3 marks) 

𝑓(𝑥) = {
𝑥2−1

𝑥−1
,   𝑥 ≠ 1

2,         𝑥 = 1
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c) Find derivative of 𝑓(𝑥) = √𝑥 + 1 using definition            (5 marks) 

 

d) Find 
𝑑𝑦

𝑑𝑥
 given that 𝑥 = 3 cos 𝑡 , 𝑦 = 3 sin 𝑡                                                            (4 marks)  

e) By differentiating the equation 𝑥2 − 𝑥𝑦 − 𝑦2 = 3 implicitly, find 
𝑑𝑦

𝑑𝑥
                    (3 marks) 

f) Find the equation of the normal line to 𝑥2 − 𝑦2 = 7 at the point (4, −3)              (3 marks) 

g) Given ℎ(𝑥) =
𝑥+4

2𝑥−5
, find ℎ−1(𝑥)              (3 marks) 

 

QUESTION TWO (20 MARKS) 

a) Find the derivative of 𝑦 = cos 𝑥 from first principles                                            (5 marks) 

b) Let 𝑦 =
2𝑥

√3𝑥2+4
 , show that 

𝑑𝑦

𝑑𝑥
=

8

(3𝑥2+4)
3

2⁄
                          (5 marks) 

c) Find 
𝑑2𝑦

𝑑2𝑥
, if 𝑥 = 3𝑡2 + 1, 𝑦 = 𝑡3 − 2𝑡2             (5 marks) 

d) Find  
𝑑𝑦

𝑑𝑥
 given that 𝑥2 tan 𝑦 + 𝑦5 sec 𝑥 = 2𝑥             (5 marks) 

QUESTION THREE (20 MARKS) 

a) Differentiate the following with respect to x 

i. y = x2sin−1x                                                                                    (4 marks) 

ii. 𝑦2 + 6𝑥 = 𝑥3                                                                                               (3 marks) 

iii. 𝑦 = (2𝑥2 + 1)
1

2(𝑥 + 3)                                                                                  (3 marks) 

iv. 𝑦 = sec 𝑥                                                                    (4 marks) 

b) Evaluate lim
𝑥→0

𝑥

sin 7𝑥
                (3 marks) 

c) Find both vertical and horizontal asymptotes of 𝑦 =
2𝑥

𝑥+1
                                  (3 marks)                                                                                                                                                           

QUESTION FOUR (20 MARKS) 

a) Find the critical points of 𝑔(𝑡) = √𝑡23
(2𝑡 − 1)           (5 marks) 

b) The position of a cheetah moving across a level ground in a straight line chasing after prey 

is given by the equation 𝑠(𝑡) = 𝑡3 − 15𝑡2 + 63𝑡, where 𝑡 is measured in second and 𝑠 in 

metres, determine; 

i. Time when the cheetah was momentarily at rest             (3 marks) 

ii. Position of the cheetah when velocity was zero            (3 marks) 

iii. Acceleration of the cheetah at 𝑡 = 2.5 𝑠              (2 marks) 

 

c) Evaluate the following; 

i. lim
𝑥→∞

𝑥2

2𝑥                  (3 marks) 
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ii. 
𝑑𝑦

𝑑𝑥
 given 𝑦 =  𝑡𝑎𝑛−1(𝑥)              (4 marks) 

 

QUESTION FIVE (20 MARKS) 

a) Sketch the curve 𝑦 = 3𝑥4 − 8𝑥3 + 6𝑥2 − 3            (10 marks) 

b) Air is being pumped into a spherical balloon at a rate of 45𝑐𝑚3/𝑚𝑖𝑛𝑢𝑡𝑒. Find the rate of 

change of radius when the radius is 2 𝑐𝑚.             (5 marks) 

c) Find the linear approximation to 𝑓(𝑥) = cos 𝑥 at 𝑥0 =
𝜋

3
 and use it to approximate cos(1) 

        (5 marks) 

 


