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Quest ion 1. [4,5] a) Show that f-l (X, y) = x-2y-3 is an integrating factor 
fo r t he di fferential equation 

(x3y- y2 )dx - (x 1 + .cy )dy = 0, x > 0, y > 0. 

b) A mass of radio act ive materi a l was left in a lab. After 1 year the mass 
decreased by 4% and a fter 10 yer1.rs it wa found that 80 gram of the material 
was left. F ind the initi a l mass a nd the half life of t his material. 

Question 2. a) [4,3]. So lve the initi a l value prob lem 

rly y 3 + 2x 2 y 

dx x y 2 + .1:3 ' 
y( l ) = 1. 

b) Find a linear different ial equat ion that has the general solu tion 

Question 3 . a ) [4,4] . Use the undetermi11ed coeffici ents method to so lve 
the second order differential equation 

y " - 2y' + 2y = 4x - cos x 

b) Solve the d ifferentia l equation 

' ) II 

.-c-y - 2y = 2ln x, x > 0. 

Question 4 [5,5] . a) Find the fir t s ix terms in a power series expansion 
about the ordinary point xo = 0 for a genera l so lution to the equation 

y" = x y. 

b) Use t he method of eliminat ion to so lve t he system of di fferential eq uat ions 

( x ' = - 3x + '2y 
L y' = -3x + <ly 

Quest ion 5. [6]. Let f : lR __.. lR be th e 21r - peri od ic fun cti on defined by 

f (x)= { J:+ 7r, - 7r < x < 0 
0. 0 <X< 7r 

Sketch the graph off over ( - 371' , 371') . Find t he Fourier series of the function f 
and deduce t he value of the se ries L~=O (2n~t )' . 
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