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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.

« Understand where the integration by parts formula comes from
+ Know how to apply the formula to questions

Examples have been extracted, with permission, from the Cambridge Specialist Mathematics Units 3 and 4 Textbook WWW.mCIffsgu ru.com



Recap of past learning

When we differentiate, we know to use the correct tool for the question at hand.

When given a question like:

d(x.e¥)
dx

We know that we can use product rule to find the differential.

Up until this year (when the syllabus changed) we were limited to using integration by inspection
to solve the following types of questions:
j x.e*dx

Now we are are going to learn about a new tool; integration by parts.

___________________________

Examples have been extracted, with permission, from the Cambridge Specialist Mathematics Units 3 and 4 Textbook WWW.mCIffsgu ru.com



Back to the product rule

We know that the product rule can be expressed in two form:

+ The nice and easy to remember one, d dv du
+ The not so nice and easy to remember one dx (uv) = u.——+v. dx

If we look at the second case:

Examples have been extracted, with permission, from the Cambridge Specialist Mathematics Units 3 and 4 Textbook WWW.mCIffsgu ru.com




Integration by parts: The proof

We know that the product rule can be expressed in two form:

+ The nice and easy to remember one,
* The not so nice and easy to remember one

If we look at the second case:

Q%@% [ufaxs [viar
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Examples have been extracted, with permission, from the Cambridge Specialist Mathematics Units 3 and 4 Textbook
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Example 1a

dv du
Find an antiderivative of each of the following: f U dx = uv — J v (a) dx
a xcosx b xe* Cc arcsinx
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Examples have been extracted, with permission, from the Cambridge Specialist Mathematics Units 3 and 4 Textbook WWW.mCIffsgu ru.com



Example 1b

dv du
Find an antiderivative of each of the following: f u—.dx = uv — J v (—) dx

a xcosx b xe* C arcsinx

Examples have been extracted, with permission, from the Cambridge Specialist Mathematics Units 3 and 4 Textbook WWW.mCIffsgu ru.com



Example 1c

dv du
Find an antiderivative of each of the following: f U dx = uv — J v (a) dx

a xcosx b xe* C arcsinx

G.fc SINXT -dx
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Examples have been extracted, with permission, from the Cambridge Specialist Mathematics Units 3 and 4 Textbook WWW.mCIffsgu ru.com



Examples

dv du
Find /xze"' dx. ‘ fua.dx =uv—Jv E dx
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Examples

_ dv du
Find/e"cosxdx. fud—.dx =uv—Jv Ix dx
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Examples

. . . dv du
a Find a recursive formula for /x”e" dx, where n € N. fua dx = uv — J % E dx

b Use your formula to find f x’e* dx.
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Examples have been extracted, with permission, from the Cambridge Specialist Mathematics Units 3 and 4 Textbook WWW.mCIffsgu ru.com



Examples

. . . dv du
a Find a recursive formula for / x"e* dx, where n € N. f ua dx = uv — J % E dx

b Use your formula to find f x’e* dx.
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Definite integrals

When dealing with definite integrals, the formula looks like the following:

Examples have been extracted, with permission, from the Cambridge Specialist Mathematics Units 3 and 4 Textbook WWW.mCIffsgu ru.com



Example

2 bd”d—[]bjb@d
Evaluate fl log, x dx. fau dx ) X T Wa a \ax) ™

Examples have been extracted, with permission, from the Cambridge Specialist Mathematics Units 3 and 4 Textbook WWW.mCIffsgu ru.com



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.

« Understand where the integration by parts formula comes from
+ Know how to apply the formula to questions

Examples have been extracted, with permission, from the Cambridge Specialist Mathematics Units 3 and 4 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 7H : Integration by parts

Questions: All questions

Examples have been extracted, with permission, from the Cambridge Specialist Mathematics Units 3 and 4 Textbook WWW.mCIffsgu ru.com
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