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(1) (a) Show that the general solution to the differential equation Z—z + 3y = xe™ can be written in the

1 _ .
formy =se ™ (2x — 1) + ce 3X where c is a constant.

(b) Find the particular solution to the equation given thatwhenx = 0,y = 3
(c) Describe the behaviour of the function for large values of x.

d?y

(2) Find the particular solution to the differential equation — + 4y = 6 sinx
dx? y
Giventhatwhenx =0, y = 2 and Z—z =1.
2
(3) Show that the general solution to the differential equation % - 8% =2x+4

. 1 17
isy =A+ Be® — gxz — 3, % where A and B are constants.

2
(4) Find the particular solution to the differential equation 29 _ 2% 4y =9 given that whenx = 0,
dx? dx y

y =6and = = -12.

(5) Find the general solution to the differential equation cotxj—i — ycosec? x = sec? x giving your

answer in the formy = f(x).

(6) Prove that the solution to the differential equation % + yx — x = 0 is an exponential function.

(7) Find the particular solution to the differential equation Z—i - 1i—x = e*(1 + x) giventhatwheny =5

when x = 0 giving your answer in the form y = f(x).

2
(8) Find the general solution to the differential equation ZT: + % —12x = 14e3t

2
(9) The general solution to the differential % + aj—z + by =0isy = e **(Acos7x + Bsin7x ) where

a,b, A and b are constants.
(a) Find the value of a and the value of b.
(b) Explain why you can’t find the value of A and B.

(10) (a) Find the particular solution to the differential equation xd—y + L= i, x>1
dx Inx Inx

given thatwhen x = e,y = 1 giving your answer in the form y = f(x).
(b) Describe the behaviour of f(x) for large values of x giving a justification for your answer.

(11) (a) Find the general solution to the differential equation:
d?y

—_—— _y
dx?
(b) Write down the form of the particular integral required to solve the differential equation:

d*y .
Tz —y + 2sinx



