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INSTRUCTIONS TO CANDIDATES 

ANSWER QUESTION ONE (COMPULSORY) AND ANY OTHER TWO QUESTIONS 

QUESTION ONE (30 MARKS)  

a) Evaluate the limits; 

i) lim
𝑥→1

𝑥−2

𝑥2+𝑥−6
         (2 Marks)  

ii) lim
𝑥→−3

𝑥3+27

𝑥+3
         (2 Marks)  

iii) lim
𝑛→∞

2𝑥4−   𝑥2  +8𝑥

 −5𝑥4+7
         (2 Marks)  

iv) lim
𝑥→0

𝑆𝑖𝑛 2𝑥

𝑥
         (2 Marks)  

b) A particle moves along a straight line so that its displacement, S meters, from a fixed  

             point in it, after t seconds is given by 𝑆 = 6𝑡2 − 𝑡3. 

i) Find the time after the start when the velocity is zero.    (2 Marks)  

ii) At what time after the start is the acceleration zero?          (2 Marks)  

c) Discuss the continuity of the following functions.  Which of these have removable  

          discontinuities?  

i) 𝑔(𝑥) =
𝑥2−1

𝑥−1
         (2 Marks) 

ii) 𝑓(𝑥) =  {  
1

2
𝑥 + 1,   𝑥 ≤  2

3 − 𝑥,   𝑥 >  2.
                                                            (2 Marks) 

d) Given 𝑓(𝑥) = 3𝑥 − 2 and ℎ(𝑥) =
1

3
𝑥  +  

2

3
 ,  find each of the following: 

i) (𝑓𝑜𝑔)(𝑥)          (2 Marks) 

ii) (𝑔𝑜𝑓)(𝑥)           (2 Marks) 

e) Given that 𝑓(𝑥) =
𝑥 + 4

2𝑥 − 5,
  𝑓𝑖𝑛𝑑𝑓−1(𝑥), the inverse of 𝑓(𝑥).    (2 Marks) 

f) Differentiate the following functions: 

i) 𝑦 =
(𝑥+1)2

(𝑥−2)3.                                                            (3 Marks) 

ii) 𝑦 = sec (3𝑥2 + 2𝑥 + 5).       (2 Marks) 

iii) 𝑦 = sin √𝑥
3

+  √𝑠𝑖𝑛𝑥
3

        (3 Marks) 

 



 

QUESTION TWO (20 MARKS) 

a) Find 
𝑑𝑦

𝑑𝑥
  for the following; 

i) 𝑦2 = 𝑥2 + 𝑆𝑖𝑛𝑥𝑦        (3 Marks) 

ii) 𝑦2 cos  (
1

𝑦
) = 2𝑥 + 2𝑦       (3 Marks) 

iii) 𝑦 = sin(tan 2𝑥)        (3 Marks) 

iv) 𝑦 = (2 + (𝑥2 + 1)4)3        (3 Marks) 

v) cot 𝑦 = 𝑥 − 𝑦         (3 Marks) 

vi) 𝑦 = 𝑒3𝑥2
         (2 Marks) 

b) Find the slope of the tangent to the curve 𝑥2 +  
𝑥

𝑦
+ 𝑦2 = 7 at the point (1,2).  (3 Marks) 

QUESTION THREE (20 MARKS) 

a) Find 
𝑑𝑦

𝑑𝑥
 by Implicit differentiation and evaluate the derivative at the given point; 

i) 𝑦2 = 
𝑥2−49

𝑥2+49
    at (7, 0)        (3 Marks) 

ii) 𝑥2/3 + 𝑦2/3 = 5, at (8,1).       (3 Marks) 

iii) tan(𝑥 + 𝑦) = 𝑥,  at (0,0).            (4 Marks) 

b) Find the first two derivatives of the following; 

i)   (𝑥+ 𝑦)2 = 2𝑥𝑦 + 5        (3 Marks) 

ii)   √𝑥 +  √𝑦 = 1 at the point (1 4⁄ , 1
4⁄ )     (4 Marks) 

iii)    𝑝 = 3𝑞4 - 4𝑞2 + 3         (3 Marks) 

QUESTION FOUR (20 MARKS) 

a) Find the equation of the line tangent to the given curve 𝑥 = 2𝑡 −1, 𝑦 = 4𝑡2 - 2𝑡 

at the point t=1.         (3 Marks) 

b) Differentiate and simplify; 

i)  𝑦 =
4 𝑙𝑛𝑥2

𝑥
         (3 Marks) 

ii) 𝑦 = 𝑠𝑖𝑛𝑥2. (ln (𝑥2 + 1))       (4 Marks) 

c) Find  
𝑑𝑦

𝑑𝑥
  𝑓𝑜𝑟 𝑡ℎ𝑒 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑠; 

i)   𝑦 = 𝑒𝑥𝑒𝑥
         (3 Marks) 

ii)    𝑦 = 𝑒tan (𝑥2 + 1)        (3 Marks) 

d) A farmer has 60m of fencing which he can put against an already existing fence to form a  

      rectangular pen to enclose animals. What is the maximum area he can enclose?  (4 Marks) 

QUESTION FIVE (20 MARKS) 

a) Find the extrema of 𝑓(𝑥) = 3𝑥4 - 4𝑥3 on the interval [−1,2].   (6 Marks) 

b) Determine the slope of the graph of 3(𝑥2 +  𝑦2)2
= 100 𝑥𝑦 at the point (3,1).     (4 Marks) 

c) At the time t=0, a diver jumps from a platform diving board that is 32 feet above the water. 

      Because the initial velocity of the diver is 16 feet per second, the position of the diver is 

      S(t) = -16𝑡2 + 16t + 32 where S is measured in feet and t in seconds. 

 

i) When does the diver hit the water?              (5 Marks) 

ii) What is the diver’s velocity at impact?     (5 Marks) 


