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SECTION A (30 MARKS) 

Question one (30 Marks) 

a. Evaluate  

i. lim
𝑥→2

𝑥2−4

𝑥−2
                                                                                            (3 Marks) 

 

ii. lim
𝑥→∞

3𝑥+5

6𝑥−8
                                                                                           (3 Marks) 

 

b. Use L’Hospitals rule to evaluate the following 

 

i. lim
𝑥→1

𝑥3−1

𝑥−1
                                                                                            (3 Marks) 

 

ii. lim
𝑥→0

cos 𝑥−2𝑥−1

3𝑥
                                                                                  (2 Marks) 

 

c. Find the derivatives of the following functions from the first principles 

i. 𝑓(𝑥) = √𝑥                                                                                       (4 Marks) 

 

ii. 𝑓(𝑥) =
1

𝑥2
                                                                                         (4 Marks) 

 

d. Differentiate the following functions 

i. 𝑔(𝑡) = √𝑡2 + 1                                                                              (4 Marks) 

 

ii. 𝑔(𝑡) = (
𝑡

1+𝑡
)

5
                                                                                 (4 Marks) 

 

e. Find 𝑦′ given 𝑥 + 𝑥𝑦 − 2𝑦 = 1  at the point (1,3)                          (3 Marks)                        
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SECTION B (40 MARKS) 

Question two (20 Marks) 

a. Find the value of 𝑦′ and 𝑦′′ at the point (−1,1) of the curve 

 𝑥2𝑦 + 3𝑦 = 4                                                                                            (6 Marks) 

b. Find the gradient 
𝑑𝑦

𝑑𝑥
 at the point (1,2) on the curve whose equation is 

𝑥3 − 5𝑥𝑦2 + 𝑦3 + 11 = 0                                                                      (4 Marks) 

c. Find the equation of the tangent line to the curve 𝑥 = √𝑡 , 𝑦 = 𝑡 −
1

√𝑡
  at 

the point 𝑡 = 4                                                                                          (6 Marks) 

d. Find the inverse of the function 𝑓(𝑥) =
5𝑥+7

3𝑥+2
  Hence solve 𝑓′(2) 

                                                                                                                       (4 Marks) 

Question three (20 Marks)  

a. Given 𝑥 = 𝑎 cos 𝑡 , 𝑦 = 𝑏 sin 𝑡  0 ≤ 𝑡 ≤ 2𝜋. find 
𝑑2𝑦

𝑑𝑥2
  provided sin 𝑡 ≠ 0 

                                                                                                                       (8 Marks) 

b. Prove that the lines tangent to the curves 5𝑦 − 2𝑥 + 𝑦3 − 𝑥2𝑦 = 0 and 

2𝑦 + 5𝑥 + 𝑥4 − 𝑥3𝑦2 = 0 at the origin intersect at right angles 

                                                                                                                       (8 Marks) 

c. A body moves along a straight line to the law 𝑠 =
1

2
𝑡3 − 2𝑡. Determine 

its velocity, acceleration and the total distance travelled at the end of 2 

second                                                                                                         (4 Marks)  

Question four (20 Marks)   

a. Given the function 𝑦 = 2𝑒2𝑡, Show that 𝑦′′ − 4𝑦 = 0                   (3 Marks) 

b. Show that 𝑦′′ + 4𝑦 = 0 if 𝑦 = 3 sin(2𝑥 + 3)                                   (3 Marks) 

c. Given 𝑥𝑦 + 𝑒𝑦 = 0, Find 𝑦′ and 𝑦′′ in terms of 𝑥 and 𝑦 only      (6 Marks)  

d. Gas is escaping from a spherical balloon at the rate of 2𝑓𝑡3/𝑚𝑖𝑛 

How fast is the surface area shrinking when the radius is 12𝑓𝑡? 

                                                                                                                       (8 Marks) 

 

 

****END**** 


