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Objective

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

You must be able to:
n+1

1—|—C(forn7é—1)

« apply the power rule for integration / 2" dx = n
n

. 1 o .
o integrate —, e*, and basic trig functions
x

« always include the constant of integration fH4; %% C

1 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—i—l
/x”dx: +C (n#-1).

n+1
4
SO/ZESd:E:%+CaDd/5d$:5$+C.

B The special case n = -1

1
The power rule fails for n = —1; instead / —dr =In|z|+C.
T

B Standard antiderivatives

e"dr =e* +C, /Cosxda: = sinx + C, /Sinxdx = —cosz + C, /sec%cdm =
tanx + C.
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B Term by term (and never forget +C)

Integrate a sum piece by piece: /(6.7:2 —d4x +1)dr = 22° — 22° + 2+ C. The +C is

essential — an indefinite integral is a family of functions.

2 Practice

Now apply the methods above.

2.1 Find /x5 dx. 1]

2.2 Find /(41:3 — 2x) dz. 2]

2.3 Find / (i + e""’) dz. 2]
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3 Exam-style questions

3.1 /cosxdx: 1]

e« A —sinz+C

e Bsinz+C

e C —cosx+C

e Dtanz +C

3.2 (a) Find the general antiderivative of f(z) = 3z% + 4x. 2]
(b) Find the particular antiderivative F with F'(0) = 5. 2]

2
3.3 Find / (\/E + ;) dx. Write /z as x'/? first. 3]
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Solutions
6

x
21 —+C.
6+

2.2t — 22+ C.
2.3 Inx|+e*+C.
3.1 B — [coszdr =sinz+C.

3.2 (a) F(z) =234 222+ C. (b) F(0)=C =5, s0o F(z) = 2* + 22% + 5.
3/2

3.3 /(m1/2+23:1)dx = %+21n|x| +C =222 4 2n|z| + C.
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