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ANSWER ANY FIVE QUESTIONS                                      (5 * 15 = 75 MARKS) 

1. (a) If 𝑦 = sin(𝑚 𝑠𝑖𝑛−1𝑥), prove that (1 − 𝑥2)𝑦𝑛+2 − (2𝑛 + 1)𝑥𝑦𝑛+1 − (𝑛2 − 𝑚2)𝑦𝑛 = 0. (7) 

      (b) Show that the least value of 𝑎2 sec2 𝑥 + 𝑏2𝑐𝑜𝑠𝑒𝑐2𝑥 is (a + b)2.                                 (8) 

 

2. (a) If  V=(x2+y2+z2) -1/2, show that 
𝜕2𝑉

𝜕𝑥2 +  
𝜕2𝑉

𝜕𝑦2 +  
𝜕2𝑉

𝜕𝑧2 = 0.                                                  (5) 

    (b) Establish S the area of a triangle ABC as a function of a, b, c and establish    

           the formula dS = R(cos A da + cos B db +cos C dc) Where                                   

            𝑆 =  √𝑠(𝑠 − 𝑎)(𝑠 − 𝑏)(𝑠 − 𝑐)                                                                                  (10) 

 

3.  (a) Evaluate ∫
2𝑥+3

𝑥2+𝑥+1 
𝑑𝑥          (8) 

        (b)  Evaluate using partial fraction ∫
2

(1−𝑥)(1+𝑥2)
 𝑑𝑥.                                                     (7) 

 

4. Solve the differential equations  (𝐷4 + 𝐷3 + 𝐷2)𝑦 = 5 𝑥2 + cos 𝑥 . 

 

5 . Solve the following simultaneous equations and find the expression for ‘x’ alone     

       3
𝑑𝑥

𝑑𝑡
+

𝑑𝑦

𝑑𝑡
+  2𝑥 = 1 ,   

       
𝑑𝑥

𝑑𝑡
+  4

𝑑𝑦

𝑑𝑡
+  3𝑦 = 0 given x=0, y=0 at t=0.  

 

6. If 𝑢 = 𝑎3𝑥2 + 𝑏3𝑦2 + 𝑐3𝑧2 where 
1

𝑥
+

1

𝑦
+

1

𝑧
= 1, find the minimum value of u. 

 

7. (a) Solve  
𝑑𝑦

𝑑𝑥
+ 𝑦 cos 𝑥 =

1

2
sin 2𝑥          (5) 

    (b) Find 𝐿−1 [
1

 (𝑠+1)(𝑠2+2 𝑠+2)
].                   (10) 

******************** 


