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QUESTION 1

1. (a) Use separation of variables to solve the following differential equations
i. (322 + y*)dz — 2zydy = 0 (6 marks]
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ii. yInzdz + y—z—dy =0 [6 marks]

(b) Solve the differential equation

y?dz + (3zy — z¥)dy =0

[8 marks]
QUESTION 2
2. (a) Solve the following differential equation [10 marks]
(z+y)dz+ (z+y-4)dy=0
(b) Determine the values of a and b for which the differential equation
(azy + cosz + 3e¥)dzx + (22 + bre¥)dy =0
is exact and solve“the resulting differential equation. [10 marks]
QUESTION 3
3. (a) Prove that the differential equation [12 marks]
(4zy? + 3y)dz + (3z%y + 2z)dy = 0
has an integrating factor of the form z™y" and solve the equation.
(b) Solve the differential equation [8 marks]
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QUESTION 4
4. Find the general solution of the following homogeneous differential equations
(a) ¥ -2y +2y=0 [6 marks]
(b) y' -4y’ +4y=0 [6 marks]

) 2z%y" +3zy' —y =0 [8 marks]



QUESTION 5

5. Find the general solution of the following non-homogeneous differential equations

(a) Y -4y +3y=2+z [5 marks]

(b) y"' + 4y = cos2z [5 marks]

(c) y' +y=secr ‘ [10 marks]
QUESTION 6

6. Use Laplace transforms to solve the following differential equations

(a)r y'+4y' +3y=0 subjectto y(0)=3, y(0)=1 [10 marks]
(b) y"+y=2 subjectto y(0)=0andy'(0)=0 [10 marks]
QUESTION 7

7. Obtain a power series solution of

y —2zy=0

about z =0 [20 marks]



