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Learning Objectives

By the end of the lesson | hope that you understand and can apply the following to a range of
questions from the Unit 3 and 4 Specialist Mathematics course.

+ Know how to solve differential equations of the form o f(x)
dx

+ Understand that a general solution will relate to a family of curves.
+ Know that a particular solution will find the solution as one curve.

« Know how to solve differential equations of the form 2y f(x)
dx?

Examples have been extracted, with permission, from the Cambridge Mathematical Methods Units 1 and 2 Textbook WWW.mCIffsgu ru.com



Recap of past learning

In the past lesson we looked at proving that a particular solution fits a particular differential
equation. We now seem to go backwards in our learning as we return to the very basics of
integration.

We know that we can solve functions of the form:

dy
E_f(x)

Examples have been extracted, with permission, from the Cambridge Mathematical Methods Units 1 and 2 Textbook WWW.mCIffsgu ru.com




Starting with something simple

Find the general solution of each of the following:
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Using the deSolver

Using the CAS for these equations can be a life saver! Take note of this for the VCAA exams at the % 1 Actions T
end of the year. Using the CAS we can do the following: s 2 Number -
X= 3 Algebra 6 prOdUCt
Find the general solution of each of the following: 44 Calculud 7 Function Minimum
LAY _ 4 3,209 ) 5 Probabil 8 Function Maximum
dx X 6 Statistic 9 Tangent Line
kg 7 Matrix 8 A Normal Line
-'i;€ 8 Finance B Arc Length
%% 9 Functior C Series ’
D Differential Equation Solver...
E Implicit Differentiation
F Numerical Calculations »
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deSolve(y'=x4—3- x2+2,xy)
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Starting with something simple

Find the general solution of each of the following: \ l E k
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Families of solutions

It is important to remember that when we are integrating, when there are not conditions provided
then we are finding a solution which will give a family of curves.

For example:

Then

For a particular solution we need to be given something to enable us to find the value of c and
hence narrow the answer down to one graph.

Examples have been extracted, with permission, from the Cambridge Mathematical Methods Units 1 and 2 Textbook WWW.mCIffsgu ru.com




Example
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+ Find the family of curves with gradient given by e?*. That is, find the general solution of the i ' o
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- Find the equation of the curve that has gradient e2* and passes through (0,3).
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Solving equations which require you to use two integrations

) 1. g *Doc oec [I] X

Find the general solution of each of the following:
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Solving equations which require you to use two integrations

Find the general solution of each of the following:
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Solving equations which require you to use two integrations

2

. . . Lo dy 2 2
Consider the differential equation ez — COS”X. 0{714 = Cog o~ CQSQI = | Qs 2= + |
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+ Find the general solution. )¢ = =
+ Find the solution given thth—Z = 0when x = 0 and that y(0) = —%. [
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Solving equations which require you to use two integrations

: . . . d?
Consider the differential equation d—x); = cos? x.

+ Find the general solution.

+ Find the solution given thth—Z = 0when x = 0 and that y(0) = ~21
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Equation:

Independent Var:
Dependent Var:
Condition:

Condition:

Differential Equation Solver

y"=cos(x)*2 -

Example: y' = 2y

X

Yy

y'(0)=0

y(0)=-1/8

Example: y(0) = 1 -
OK | Cancel

tCollect
A
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Learning Objectives: Reviewed

By the end of the lesson, | hope that you understand and can apply the following to a range of
questions from the Unit 3 and 4 Specialist Mathematics course.

+ Know how to solve differential equations of the form o f(x)
dx

+ Understand that a general solution will relate to a family of curves.
+ Know that a particular solution will find the solution as one curve.

« Know how to solve differential equations of the form 2y f(x)
dx?

Examples have been extracted, with permission, from the Cambridge Mathematical Methods Units 1 and 2 Textbook WWW.mCIffsgu ru.com



Questions to complete

The following represents an indication of the minimum number of questions to complete for this
exercise. If you choose to do more, then all good. Note that you should also aim to complete some
questions from Chapter Reviews too.

Chapter 9B : Differential equations involving a function of the independent variable
Questions: Tadfhi, 2bdf, 3cfhj, 4efg, 5¢, 6¢

Examples have been extracted, with permission, from the Cambridge Mathematical Methods Units 1 and 2 Textbook WWW.mCIffsgu ru.com



