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QUESTION1 [ 20marks]

1. (a) Given that

dy = fi(z,y)

dx fo(z,y)

is homogeneous, then obtain the separation of variable. (10)

(b) Solve

 

wy(z)=1—-2?+y?—a2’y’, y(1)=0.

QUESTION 2 [20 marks]

2. (a) Given a differential equation

y' (x) = a(x)y? + b(x)y + c(x)

and one particular solution y;(x) is known, show that y(x) = yi(x) + 2(x) can
transform this equation into Bernoulli equation. (10)

(b) Find the general solution to the following differential equation

y(x) —13(a2* +y?)+26ry=1, y(z)=2

QUESTION3 [20 marks]

3. (a) If y:(x) and ye(z) are solutions of y” + p(x)y’ + q(x)y = 0, show that the general
solution of

y" + p(x)y' + g(x)y = f(z)

is

ole) = cxsn(e) + eavala) + (— [PELa) yo (0) + ( f MIE)6c)
(10)

(b) Solve the Euler equation

ay" (x) — day'(x) + l0y(z)=0, y)=4, y'(1)=—6
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QUESTION4 [20 marks]

4. Given the ordinary differential equation

(1 — 2*)y"(x) — 2ay'(x) + 6y(x) = 0

(a) Find two independentseries solution y;(x) and yo(z) (12)

(b) Determine the radius of convergence and interval of convergenceof givendifferential

equation in question 4. (8)

QUESTION 5 [20 marks]

5. (a) A large tankis filled to capacity with 500 gallons of pure water. Brine containing

2 poundsof salt per gallon is pumped into the tank at a rate of 5 gal/min. The

well-mixed solution is pumped out at the samerate.

i. Find the numberA(t) of poundsof salt in the tank at timet. (2)

ii. what is the concentration c(t) of the salt in the tank at time ¢t and at time
t= 5? (2)

iii. What is the concentration of the salt in the tank after a long time? (2)

iv. At what time is the concentration of the salt in the tank equal to one-half this

limiting value? (2)
v. Solve this Problem under the assumption that the solution is pumped out at a

faster rate of 10 gal/min. Whenis the tank empty? (2)

(b) Find the function y(z), if

yi(xz) =e", the Wronskian W(y,,y2) = (2x —3)e°* and yo(0) = —2.

(10)

End of Exam!


