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Differential Equationsl|
Lesson 1
A-Level Pure Mathematics: Year 2
Differential Equations|
1.1 TypeOne
Three types of differential equation are to be considered starting in this lesson
with the most straight forward.

A Type One differential equation is of the form

dy
= _ f
x (x)

These have been encountered before, in the Year 1 pure mathematics course.

Example

A-Level Examination Question from January 2013, Paper C1, Q8 (Edexcel)
dy 3 4 -5
— = - # 0
dx 2x3 X

Given thaty =7 atx=1, findyin terms ofx, giving each term in its simplest form.
Teaching Video http://www.NumberWonder.co.uk/Video/v9066(1).mp4

[ 6 marks]


http://www.NumberWonder.co.uk/Video/v9066(1).mp4

The Year 2 version of such Type One questions will draw on the fact that it is nov
known how to integrate many more functions, using many more techniques.

1.2 Exercise
Any solution based entirely on graphical
or numerical methods is not acceptable
Marks Available : 50
Question 1
Solve the differential equation,
dy : T
—— = COSX iventhaty = 0.5 when x = —
dx g y 2
[ 4 marks]
Question 2
Solve the differential equation
ay sec? X iventhaty = 1 when x = 3
dx g y= 4

[ 5marks]



Question 3
(1) Find the displacemerg,cm, fromO of a particle at times, if its
velocity,v cm.sl, is given by the differential equation

ds 2
V= —=1t"-1t+4
dt

and the displacement is 100 cm at time 6 s.

[ 3marks]

(i)  What will be the particle's displacement when3 s ?

[ 2marks]

Question 4

Solve the differential equation,
4
% NG (x3 + 5) given thaty = 209 whenx = 0

Hint : Chain rule backwards.

[ 5marks]



Question 5

(1) Find the general solution of the differential equation
dy
5K— -1=0
X dx

[ 4 marks]

(i) Given thaty = 0 whenx = 3, find the particular solution.
Give your answer in an elegant a form as possible.

[ 3marks]



Question 6
(1) Find the general solution of the differential equation

secxﬂ—x=0
dx

Hint : Integration by parts.

[ 4 marks]

(i) Given thaty = 7 whenx = % find the particular solution.

[ 3marks]



Question 7
Solve the differential equation,

dy 1 . T
= = 912 Yventhay = —whenx = V3

Hint : Letx=3tanu

[ 8 marks]



Question 8
(1) Find the displacemestm of a particld s after leavingD, where

ds 2
t— =t"+4
dt

[ 5marks]

(i) Given thats=4In2 whent=2, ands=a+bIn2 whent =4,
find a andb.

[ 4 marks]
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