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INSTRUCTIONS: 

 

Answer question ONE and any other TWO questions 

Use of calculative & SMP tables are allowed. 

 

1. (a) Define a differential equation and give an example using a physical phenomenon.  

                   [3 Marks] 

 

 (b) State the three main coordinate systems and give the relationship between the  

  candidates in the three systems.             [6 Marks] 

 

 (c) Define the legendre of polynomial,the Bessel functions  the gamma  and give  

  examples of their applications in physics.            [6 Marks] 

 

 (d) Differentiate between eigenvalues and eigerfunction.          [4 Marks] 

 

 (e) Write the sturn – liosville equation.             [2 Marks] 

 

 (f) State the cauchys theorem.              [2 Marks] 

 

 (g) List the six main techniques of integrations.            [3 Marks] 

 

 (h) Differentiate between a complex number and a complex variable.         [3 Marks] 

 

 (i) What is a parametric equation?              [1 Mark] 

 

2. (a) Evaluate  2𝑥 𝑒3𝑥𝑑𝑥
′

0
                          [8 Marks] 
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(b) An electrical circuit contains inductance L and resistance R connected to a 

constant voltage source E. the current is given by the differential equation. 

 

  𝐸 − 𝐿 
𝑑𝑖

𝑑𝑙
= 𝑅𝑖 

 

  Where L and R are constants. Find the current in terms of time t given that when  

 

  t=0,   i=0.              [12 Marks] 

 

3. (a) A particle moves on the curve 𝑥 = 2𝑡2 ,   𝑦 = 𝑡2 − 4𝑡,   ℤ = 3𝑡 − 5.  where t is  

the time. Find the components of velocity and acceleration at the time t=1 in the 

direction.  𝒋= 3𝒋 + 2k.                                                                         [10 Marks] 

 

             (b)       Show that for all values of 𝜃, real or complex 

 

  cos 𝜃 =  
𝑒 𝑖𝜃 + 𝑒−1𝜃

2
  and sin𝜃 =  

𝑒 𝑖𝜃−𝑒−𝑖𝜃

2𝑖
.                                                 [10 Marks] 

 

4. (a) Use logarithmic differentiations to differentiate : 

  𝑦 =
4𝜖−2𝑥   sec 𝑥

 𝑥2+
1

2
 2

3
                                                                                          [10 Marks] 

 

            (b)       If ℤ= f (x , y) and ℤ = 𝑥 cos 𝑥 + 𝑦  
 

  Find: 
𝜕2ℤ

𝜕  𝑥2     
 𝑎𝑛𝑑  

𝜕2ℤ

𝜕𝑦2 

 

                         Hence show that:   

 

                          
𝜕2ℤ

𝜕𝑥𝜕𝑦
=   

𝜕2ℤ

𝜕𝑦  𝜕𝑥
                                                                                          [10 Marks] 

 

5.         Show that the Laplace equation is given by: 

 

 ∇2∅ =  
1

𝑝  

𝜕

𝜕𝑝
  𝑝 

𝜕∅

𝜕𝑝
 
′

+  
1

𝑝2  

𝜕2∅

𝜕∅2 +  
𝜕2∅

𝜕ℤ2 = 0  in cylindrical coordinates.       [20 Marks] 
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