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I nstructions:

= Answer question 1 (compulsory) and any other 2 tipres

Question 1
a) Show that the equation

(6xy +2y% - 5)dx+ (3x2 +4xy - 6)dy =0 is exact. Hence solve the equation. (6 mks)

b) Solve the Bernoulli equation
Y oy = axy* (5 mks)
adx
C) Solve the Cauchy-Euler equation
2
3x2d—3’—4xﬂ+2y:o (6 mks)
dx dx

d) Find the general solution of the equation usirgUC method

2
9Y 16 15y =2¢" +106™ (6 mks)
dx adx
e) Find the orthogonal trajectories of the one-aater family of curves
X +y? =2cy (5 mks)
Question 2
a) Solve the equations
. d’y _dy
[ —+6—+13y =0
) dx>  dx Y

y(0)=0,¥(0)=-1

y d’y d’y dy
1 - - T 4+ - = O 8 mkS
) dx>  dx® dx y ( )

b) It is known that a radioactive material decongsoat a rate proportional to the amount present.
If after a period of 10 years a 2-gram piece ofuamweighs only1.95 grams, how long will it
take before the radium is half decayed? (8)mks

C) Solve the following first order linear equatior(y2 - xy)dx +x°dy =0 (4 mks)

Question 3

a) Apply the method of exponential shift to solkie tifferential equation

(D2 —2D+5)y:4x3eSX (6 mks)



b) Solve the Cauchy-Euler initial value problem
2
x? d ¥—5xﬂ+8y: 2x°
adx dx
y(2)=0y'(2)=-8 (7 mks)
C) By first finding an integrating factor, solveetlequation:
(5xy +4y? +1)dx + (x2 + 2xy)dy =0 (7 mks)
Question 4
a) An RCL circuit with R = 6 ohms, C = 0.02 faradsd L = 0.1 henry, has an applied voltage
E(t) = 6 volts. Assuming no initial current andindial charge when the voltage is first
applied, find the subsequent charge on the capanitbe circuit. (8 mks)
b) Solve the nonhomogenous equation using variatigrarameters
2
d_g/ - 4ﬂ +4y = x"'e*
dx adx
y{1)=0y'(1)=¢ (7 mks)
C) solve the homogenous first order differentialagpn.

Xydx — (x2 + yz)dy =0 (5 mks)



