M500 MST210 Revision Questions
Differential Equations (Unit 1)

(1) The first-order differential equation
dr
d—J =tanz —ytanx (0 <z < 7/2)
T
is to be solved by the integrating factor method. Which option gives the correct

integrating factor?

Options
A cosz B sinx C secx D cotzx
( 2) The second-order differential equation
d*y dy
Z I 4l LYy =2
da? + dx ta=e

—2x

has complementary function y = (Ax + B)e =". Select the option that gives a

suitable trial solution for a particular integral.

Options
A y= Ce™ 2 B y=Ca’e " C y= Cxe 2" D Y= Crle ™
(3) The first-order differential equation

d,
.’L‘—y = 2;L'2y + 321
dx

is to be solved by the integrating factor method. Which option gives the correct
integrating factor?

Options
A e B g% C & D e
Select the option that gives an expression for the general solution of the
(4) differential equation
d?y dy
-5 — b5+ 6y =0.
daz? dx +0y
Options
) —2 3
A y=Ae* + Be* B y=Ae ™+ Be™

c y=PUmp+Bink) D y=e */?(Acos iz + Bsinix)




(5) Consider the differential equation

dy 3
— =: X +X
dr ¥

Which of the following options is correct?

Options

A The differential equation may be solved using the separation of
variables method but not the integrating factor method.

B The differential equation may be solved using the integrating factor
method but not the separation of variables method.

C  The differential equation may be solved using either the integrating
factor method or the separation of variables method.

D The differential equation cannot be solved using either the integrating
factor method or the separation of variables method.

(6) Select the option that gives an expression for the general solution of the differential

d?y dy
equation — 2— = 0.
q dx? + dx

A y= EeV2X 4+ Fe~V2x B y = Esin(+v/2x) + Fcos(v/2x) C y= Ee ™ +F D y=(Ex+F) e

(7) Find the solution of the differential equation

dy 3
Z—6rP-3y (z>1)
z5 > -3y (

which satisfies the initial condition y(1) = 0.

Find the solution of the differential equation

(8) .

ax

which satisfies the initial condition

+ 2xy = x

y=0 when x=0.

(9) Find the particular solution of the differential equation

zd—y+8y=5z2 forz >0
dz

which satisfies the initial condition y(1) = 2.

(10) Find the solution to the differential equation
z?}:ﬁ—?y, where z > 0,
T

which satisfies the condition

y(1) = 0.
(11) Find the solution to the differential equation
dy y
==\ where z > 1,

which satisfies the initial condition y(1)=4




(12)

Consider the differential equation

dy  1+y°
dt T 1+ 42

Find the general solution of the differential equation, expressing y explicitly
as a function of ¢. Hence find the particular solution of the differential
equation that satisfies the initial condition y(0) = 1.

(13)

Consider the differential equation

dy 2 2

— =y(1-x9) #0).
ar Y (y#0)
Find the general solution of the differential equation, expressing y
explicitly as a function of . Hence find the particular solution of the
differential equation that satisfies the initial condition y(0) = 1.

(14)

Find the general solution of the differential equation

d’y | .dy
badki PR e = _
iz? + o +8y=4z+5

(15)

Find the solution to the differential equation
Z+62+92=1+sin3t
which satisfies the initial conditions

z(0) = £(0) = 0.

(16)

Find the solution to the differential equation
2422 4 52 = 2sint
which satisfies the initial conditions

z(0) = § and 3(0) = .

(17)

Find the solution to the differential equation
T =21 + 0z = 256t — 4¢'
which satisfies the 1nitial conditions

2(0)=0 and #(0)=0.

(18)

Find the general solution of the differential equation

(J’z_l‘ (j_]v 2x
F‘LIEJFS-":B" .




This question is concerned with the use of Euler's method to find a numerical
(19) solution of the following initial-value problem

r.l’_r; 2
- x +y+1, y(0)=0;

where y(x) is the solution to the given initial-value problem.

Determine an estimate for y(1) using a step size of 0.5.




