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Final Exam 

Question 1 [4,4]. a) Determine the region in t he xy-plane for which the 
following differential equation 

(y-x)y'=x+y, 

would have a unique solution through the point (1, - 3) . 
b) By using separation of variables, solve the d ifferential equation 

(eY + 1)2 exdy +(ex+ 1)eYdx = 0. 

Question 2. [5,5] a) By finding an appropriate integrating factor, solve 
the following differential equation 

(y2 + xy3 )dx + (5y2
- xy + y3 sin y)dy = 0, x =1- 0, y =1- 0. 

b) Bacteria in a culture increased from 400 to 1600 in 3 hours. Assuming 
that the rate of increase is directly proportional to the populat ion. Find the 
number of bacteria at the end of 6 hours. 

Question 3. [4,4] a) Use undetermined coefficients method to solve the 
differential equation 

y"- 2y' + y = 2ex- 3e-x . 

b) Find the general solution of 

x 2y" - 3xy' + 4y = ..jX, x > 0, 

if y1 = x2 is a solut ion for the homogeneous equation. 

Question 4. [4] Find the power series solution near the ordinary point 
xo = 0 of the differential equation 

y" - (x + 1)y' - y = 0. 

Question 5. [5,5] a) Sketch the given 27r -periodic fun ction f and obtain 
its Fourier series 

f (x)= { cosx, .ifxE (0,7r) 
-cosx, 1f x E (-7r, O) 

Deduce the value of the series '\'
00 

n4 si,p~1n. ~n=l n 

Hint : sin A cosB = ~ sin (A +B)+~ sin (A- B) , 
cos A cos B = ~cos( A+ B)+~ cos( A - B ). 
b) Find the Fourier integral of t he fun ction 

g(x) = { cos x, 
0, 

and deduce that 100 

"t~J" d).. = 1l' / 2. 
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