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QUESTION 1 [ 25marks] 

1. (a) Find the general solution of the following differential equations: 

i. 
y (x)sinz + y(z)cosz = 2e", y(l)=a, O<a<T 

ii. 
dy 3a7+1 
z= 2 ’ y(0) =1 
dx 3y*—12y 

and determine the interval in which the solution is valid. 

iii. 
dy _ ay(z) +b 

dx  cy(x)+d 

where a; b;c;d are constants. 

(b) i. A bacteria culture contains 200 cells initially and grows at a rate proportional 
to its size. After 5 hours the population has increased to 400. When will the 

population reach 4,000? 

ii. Solve the differential equation 

ady — (x* + 3y)dx = 0. 

QUESTION 2 [25 marks] 

2. (a) i. If y:(x) and ye(x) are two solutions of second order homogeneous differential 
equation of the form 

y" (x) + p(x)y'(a) + a(x)y(x) = 0 

where p(x) and q(x) are continuous on an open interval J, then show that 

W (ys(x), yo(a)) = cen 1? 

where c is a constant. 

ii. Use reduction of order method to find yo(z) if 

xy" —3ey +4y=0; yn(2) = 2” 

(b) Solve the following: 

| y" (x) + 2y'(x) + 10y(x) = 0 

| y"(x) — 3y'(e) —4y() =0, (0) =2, y'(0) =3 

(5) 

(5) 

(6)



ODE 6028S Ordinary Differential Equations November 2019 
  

QUESTION 83 [25 marks] 

3. (a) Solve the Euler equation 

ay" (x) + 3ry'(x) + 2y(z) =0, y)=1, y'(1)=0 

(b) Solve the following differential equations by method of variation of parameters 

y" (x) + y(x) = tanz 

(c) Solve the following differential equations by method of undetermined coefficient 

y" (a) + 2y'(a) + 2y(x) = -e*(5a — 11), y(0) =—1, y/(0) = —3 

QUESTION 4 [25 marks] 

4, (a) i. Solve using Laplace transform 

y(t) + 2y(t) = 4te", —-y(0) = -3 

ii. If C{ f(t)} = F(s), show that 

  
1_/s—b bt _i Lie f(at)} = —F{ ) 

iii. Find 
2s+1 —] we 

c s?+2s+5 

(b) Solve the following differential equation by using Laplace transform 

y(t) + y(t) + y(t) =sint, y(0)=1, y'(0)=-1 

QUESTION 5 [25 marks] 

5. (a) Solve using Laplace transform 

y"+y=2cost, y(0)=0, y/(0)=0 

(10)



ODE 6025S Ordinary Differential Equations November 2019 
  

(b) i. Find the value of a that will make 

(ye? + x)dx + axe? dy = 0 

exact? 

ii. Hence or otherwise solve 

End of Exam!


