AP CALCULUS BC « EXERCISE SHEET

6.8 Finding Antiderivatives and
Indefinite Integrals

Name: - Classt — Date: Total: 13 marks
KEY WORDS indefinite integral « constant of integration

o antiderivative o definite integral o integral

Objective

Build the skills to answer exam questions on antiderivatives and indefinite integrals
— reversing differentiation.

You must be able to:

n+1
o apply the power rule for integration /x” dr = 1 + C (for n # —1)
n
1
o integrate —, €”, and basic trig functions
x
» always include the constant of integration C

1 Key knowledge and worked examples

Study these first. Each one shows the method for a question type used later — follow the
steps and you can do the Practice and Exam-style questions yourself.

B The power rule for integration

Add one to the power and divide by the new power:

xn-{-l
"y = —1).
/x dx n+1+C (n # —1)

4
So/:c3dx:xz+0and/5dx:5x+0.

B The special case n = -1

1
The power rule fails for n = —1; instead / —dr =1In|z|+ C.
x
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B Standard antiderivatives

tanz + C.

B Term by term (and never forget +C)

essential — an indefinite integral is a family of functions.

2 Practice

Now apply the methods above.

2.1 Find /.CE5 dz.

2.2 Find /(4x3 — 2x) dx.

2.3 Find / (l —|—ez> dz.
x

3 Exam-style questions

3.1/cosxd$:

D A —sinz+C
Bsinz+C
C —cosz+C
D tanz +C
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/exda: =e"+C, /cosxd:v =sinz + C, /sinxdz = —coszx + C, /sechda: =

Integrate a sum piece by piece: /(6x2 —4r +1)dz =22° — 22° + v+ C. The +C is



3.2 (a) Find the general antiderivative of f(z) = 3z% + 4x.
(b) Find the particular antiderivative F' with F'(0) = 5.

2
3.3 Find / (\/5+ —) dz. Write \/z as x/? first.
T
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