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Instruction: Answer Question One (1) and Any Other 4 Questions

Q1. (a) Define each of the following:

Q) a partial differential equation (2 marks)
(i) order of a partial differential equation (2 marks)

(b) Find
(M) T'(a+ 1) = al'(a) (2 marks)

... I'(6)
(“) 2I'(3)

(3 marks)
(c) Show that J_,,(x) = (—1)"J,,(x) forn = 1,2,3, ... (7 marks)
(d) Solve the boundary value problem Z—Z = 42—;’, U(0,y) = 8e~3Y by method of separation of
variables. (7 marks)
Q2. (a) Define a Legendre function. (2 marks)
(b) State the Rodrigue’s formula. (2 marks)
(c) Giventhat Py(x) = 1 and P,(x) = x. Find using the Recurrence formula
i) Py(x) (3 marks)
i) P3(x) (4 marks)

Q3. (a) Define each of the following:



i) an ordinary differential equation (2 marks)
i) a Legendre equation (2 marks)

(b) Evaluate fol t* (1 —t)3dt (4 marks)
(c) Establish that T(a + 1) = a! (4 marks)

Q4. (a) Define each of the following partial differential equation:
(i) 2 = kV2U (1 mark)
(ii) Vv = 0 (1 mark)

b) Determine whether each of the following partial differential equations are linear or nonlinear.
State the order of the equation and the name of the dependent and independent variables:

.. 0U 0%U

I) E = 4@ (1 mark)

0% 0%¢p | 0% _

i) =+ 57 Tz = 0 (1 mark)

i) (j—u)2 + (g—)2 =1 (1 mark)

c) Solve Z—Z =2 ‘;—1‘ + u by method of separation of variables. (7 marks)

Q5 (a) State the boundedness and Lipschitz conditions. (5 marks)
(b) Find B,(x) by the Rodrigue’s formula for n = 0,1 and 2. (7 marks)
Q6. (a) Define each of the following:

Q) Hypergeometric functions. (2 marks)
(i)  Bessel’s equation of index v.(2 marks)

(b) Show that 2F(a,B,B,x) = (1 — x)~% (4 marks)

(c) Prove that P’ .1 (x) = 2n+ 1)BP,(x) + P',,_1(x),n = 1,2, ...(4 marks)



