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INSTRUCTIONS:

e Answer question ONE and any other TWO questions.

QUESTION ONE (COMPULSORY) (30 MARKS)

(a) Define
(1) The order of a differential equation (1 mark)
(1))  The degree of a differential equation (1 mark)

(b) Determine the order and degree of each of the following differential equations

=4 y=e"
(1) Y y" +5y (.’_ (2 marks)
dzy
dx’
¢
1
il 2 marks
® (2 marks)
d’ .
dx)?’/ -3¢
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(©)

Solve the differential equation

y —4y+4y=0 given
marks)

(d)

—X

-3
y=c,e “+c et +cge

(e)

Solve the differential equation

yl0]=1 and yl1]=e
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2

Obtain the differential equation associated with the primitive

(y4+2y)dx+(x y3+2y4—4x)dy:O

. 1dy
® Solve the equation ~ dx

marks)

2

Solve d }2/+3d_y:5
dx dx

(2

marks)

(h)

Solve the differential equation

(x+1]3—i:x(1+y2)

QUESTION TWO (20 MARKYS)
(a) Solve the homogeneous equation
d_y _ yz_ 2
dx 2xy
marks)
(b)  Solve the equation y —2y +y=3e
1
=4 =
y 3 .

QUESTION THREE (20 MARKS)

(a)

Solve the differential equation

——>+4y=2 gjven y|0|=4

. —2
¥ given that when x=0,y =3
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( 4 marks)

(4 marks)
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(4

(3 marks)

C

and

(11 marks)
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b_xty ¢
dx Xy
marks)
(b) Solve the differential equation
dy .d :
2d—g+3$—5y:6sm2x (10
marks)
(©) Solve the linear differential equation
dy ,1_—Y
——+1=—= y(1]=1
dx oy yl1] (6 marks)
QUESTION FOUR (20 MARKYS)
(a) Find the general solution of the equation
dy ., (x—1)
-2+ +3-—=y=1
(x—=2| dx T (x+ 1) y (10 marks)

(b) Given the boundary conditions that y(—1]/=5 ., find the particular solution of (a)
above.

(2 marks)
(©) The population of Chuka University is known to satisty the logistic law
dN _ 1 1000
——=—-N[1000—N|. Prove that the population N [t|=——=%. where ¢ isan
dt 50 i+ce
arbitrary constant.
(8 marks)

QUESTION FIVE (20 MARKS)

(@)  Find the general solution of the differential equation x°y —2x y'+2 y=x’

(8 marks)
(b) Solve the differential equation
(yzexyz+4x3')dx+(2xyexyz—By2 dy=0 (4 marks)
(©) Solve the equation
2y =11y +12y=3x-2 (8 marks)
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