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Question 1. a) [3] Determine the largest region for which the following
initial value problem admits a unique solution

d 5
ln(x—2).£:\/y—2 ) y(§):4.

b) [3].Solve the linear first order differential equation:

(y —x+zycotz)de +xzdy =0, z € (0,7).

Question 2. a) [4]. Verify that u(z,y) = xy? is an integrating factor for
the equation
(42%y + 2y*)dz + (32° + day)dy = 0,

and hence solve it.
b) [4]. Find the family of orthogonal trajectories for the family of curves:
22 — y? = C. Which curve of the orthogonal family passes through (0,0).
Question 3. a) [4]. Find the general solution of the differential equation

12 BI
y —2y/+y:;, x> 0.

b) [4]. Write down the general form of the particular solution y, for the
differential equation
x

y @~y =2+ ze® + ze".

Question 4. a) [4] Solve the initial value problem:
22y + 32y +2y =0, y(1)=0, ¥ (1) =1, z > 0.

b) [4]. Solve the following differential equation by using the method of power
series about z = 0.
y// _ 2:1:22// + 8y — O

0, —m<z<0

Question 5. a) [5]. Expand in Fourier series the function f(z) = { Moz 0<z<m

o0

and deuduce that >

71_2

1 —
(2n+1)2 = 8 °
n=1

b) [5]. Find the Fourier integral representation of the function

0, —oo<axr<-—-1
g(x) = 2, —-l<z<l
0, I1<x<o

and deduce that [ %d)\ =Z.
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