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Question One (Compulsory)

a) Consider the equation:

2 2
[yz +2x2ﬂjd g}+2(y+x)[3—y) +xﬂ+y=0
X

dx |dx dx
(i) Show that the above differential equation is non-linear (3 marks)
(ii) Find the first integral of the above equation (3 marks)
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y =(x) = xsecx

b) Show that the function is a solution of the differential equation
1 ; tanx 1 3
yilanxly' -==ey=—ey
(4 marks)
¢) Solve the IVP by separation of variables method.
2x(y +1)dx — ydy = 0; y(0)=-2
(4 marks)
d) Show that the differential equation:
(x2 —xy+y’ )dx —xydy =0
is homogeneous and hence solve it (4 marks)
(2x2 —xy’ =2y+ 3)dx - (xzy + 2x)dy
e) Show that the differential equation = 0 is exact and find its
general solution. 6
marks)
(3x*y —1)dx +x°dy =0
f) Solve the total differential equation by integrating factors method when x =1,
y=1 (5 marks)
Question Two
a) Solve the equations:
y'-4y"+y'+6y =0
(i) (3 marks)
4D* -4D+y=0
(ii) (3 marks)
b) Find the general solution of:
y'"=3y"+9y'+13y =0
(4 marks)
ylvv_yv: 4e—X + SeZX
¢) Solve the equation by the method of undetermined coefficient with the condition:
whenx =0,y =-1,y” =2 (10 marks)
Question Three
[ { : 5s+1 }
s°—s—12
a) Determine , (5 marks)
ﬁ —2x=4
dt
b) Solve the differential equation given that x = 1 at t = 0 by laplace transterm method
(4 marks)

© 2013 - Technical University of Mombasa Page 2



f, =cosx f, =sin x
¢) Show that and = are linearly independent solutions of the differential equation:
y+y=0
(3 marks)
x*(1-x)y"+H1-x)y+y=0
d) Consider the differential equation find the singular points of the above
differential equation and determine whether they are regular or irregular. (4 marks)

3.,m

x°y"—6xy+12y =0
e) Show that the equation has linearly independent solutions each of the form
y=x
(4 marks)

Question Four

a) Find a series solution of the differential equation

y+x’y'+y =0
about the point x = 0 (10 marks)

b) Find two independent series solutions of the following Bessel equation of order one by method of
frobenious about the origin (10 marks)

2. n

Xy +xy'+(x2 —1)y =0
Question Five
a) Briefly explain the difference between the degree and order of a differential equation (2 marks)

b) Solve the second order differential equation:
dy _ z[d_YT gy

dx’ dx dx
(9 marks)
c) The velocity of a particle moving along the x-axis is proportional to x. At time t = 0, the particle is
located at x = 3 and at time t = 12 seconds its at x = 6. Find its position whent=6. (9 marks)
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