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INSTRUCTIONS:  Answer question one and any other two questions   

 

QUESTION ONE – (30 MARKS) 

a) Evaluate  
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113
lim

0




        (3 Marks) 

          

b) Find derivatives of the following functions  

i. 𝑦 =  𝑥2 + 1  𝑥3 − 5𝑥       (3 Marks) 

ii. 𝑦 =  5 𝑥 − 𝑥4 
7
       (3 Marks) 

iii. 𝑦 =
𝑥2−1

𝑥2+1
        (3 Marks) 

c) Find the values of the constant 𝑎 so that the following function is continuous for all real 𝑥 

𝑓 𝑥 =  
𝑎𝑥 + 5;                𝑥 < 1

  𝑥2 − 3𝑥 + 4;      𝑥 ≥ 1
        (3 Marks) 
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d) Using the definition of a derivative (from first principle), find 
𝑑𝑦

𝑑𝑥
 for the function 

𝑦 = 𝑥2 + 3𝑥 − 2.        (4 Marks) 

e) Given that 𝑦4 =  𝑥 + 2 3 + 9𝑥𝑦, find 
𝑑𝑦

𝑑𝑥
.     (3 Marks) 

f) Evaluate  

dx
x 
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         (3 Marks) 

g) A body moves in a straight line according to the law of motion 𝑠 = 𝑡3 − 4𝑡2 − 3𝑡.  Find 

the value of acceleration at the instants velocity is zero.   (5 Marks) 

QUESTION TWO (20 MARKS) 

a) Find the derivative of the following function  

i. 𝑦 = 6 𝑥 + 5 cos 𝑥       (1 Mark) 

ii. 𝑦 = 𝑙𝑛  
3𝑥2−2

3𝑥2−4
        (3 Marks) 

b) Prove that if 𝑦 =  𝑥 +
1

4
sin 2𝑥2 2, then 

𝑑𝑦

𝑑𝑥
=

1

2 𝑥
+ 2𝑥𝑐𝑜𝑠 2𝑥 2. (3 Marks) 

c) Prove using the definition of derivative, that if 𝑓 𝑥 = cos 𝑥 then 𝑓′ 𝑥 = − sin 𝑥. 

          (5 Marks) 

d) Find 
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x
       (3 Marks) 

e) Air is being pumped into a spherical balloon at a rate of 4.5 cubic feet per minute.  Find 

the rate of change of the radius when the radius is 2 feet.   (5 Marks) 

QUESTION THREE (20 MARKS) 

a) Find the equations as the tangent line and the normal line to the curve 

  𝑥2 + 2𝑦 3 = 2𝑥𝑦2 + 64 at the point (0,2).     (7 Marks) 

 

b) i)   Find 
𝑑𝑦

𝑑𝑥
 for the curve representing an involute of a circle whose parametric equations 

are; 

𝑥 = 2 cos 𝑡 + 𝑡 sin 𝑡 

𝑦 =  2 sin 𝑡 − cos 𝑡 
        (4 Marks) 

ii)  Prove that a function represented parametrically by the equations  

𝑥 = 2𝑡 + 3𝑡2   

𝑦 = 𝑡2 + 2𝑡3  

satisfies the equation; 𝑦 =  
𝑑𝑦

𝑑𝑥
 

2

+ 2  
𝑑𝑦

𝑑𝑥
 

3

.     (4 Marks) 
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c) Use the first derivative to find all critical points of the curve 𝑦 =
𝑥3

6
+

𝑥2

4
− 𝑥 + 2 and 

identify each critical point as a local maximum, a local minimum or neither.  

          (5 Marks) 

QUESTION FOUR (20 MARKS) 

a) Differentiate the following with respect to x 

𝑦 =
𝑒𝑥+𝑒−𝑥

𝑒𝑥−𝑒−𝑥           (5 Marks) 

 

b) The displacement of a particle moving along a straight line after t seconds is given by 

𝑠 = 𝑡3 −
5𝑡2

3
−

16𝑡

3
+ 4  

i. Find the initial acceleration.      (3 Marks) 

ii. Calculate the time the particle was momentary at rest.  (3 Marks) 

iii. Calculate the minimum velocity of the particle.   (2 Marks) 

iv. Calculate the distance moved by the particle between the 3
rd

 and 4
th

 seconds. 

         (2 Marks) 

c) Given that 𝑦 = sin−1  
1−𝑥2

1+𝑥2 , show that 
𝑑𝑦

𝑑𝑥
=

−2

1+𝑥2.    (5 Marks) 

 


