Exercise walk-through

Finding Antiderivatives and Indefinite Integrals: Basic Rules and Notation = 6.8

eXercise



Exercise walk-through

You must be able to

VoS!
m apply the power rule for integration /x” dx = o

+ C (for n# —1)

1
m integrate —, €%, and basic trig functions
X

m always include the constant of integration FR4 &4 C
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Method — The power rule for integration

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

o i
/ dx:n+1+C (n# —1).

4
So/x3dx:);+Cand/5dx:5x—|—C.
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Method — The special case n = -1

1
The power rule fails for n = —1; instead / dx =1In|x| + C.
X
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Method — Standard antiderivatives

/exdx: e+ C, /cosxdx:sinx+ C, /sinxdx: —cosx+ C,

sec? xdx = tan x+ C.
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Method — Term by term (and never forget +C)

Integrate a sum piece by piece: /(6x2 —4x+1)dx=2x> —2x* + x+ C. The +Cis

essential — an indefinite integral is a family of functions.
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Practice 2.1 = 1 mark

Find / X0 dx.
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Solution 2.1

Worked steps

X0
E—FC Bl ).
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Practice 2.2 = 2 marks

Find /(4x3 — 2x) dx.



Exercise walk-through

Solution 2.2

Worked steps

=2+ C (M1(AL).
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Practice 2.3 = 2 marks

Find / <1+ex> dx.
X
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Solution 2.3

Worked steps

In|x| + e+ C (M1/A1.
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Exam-style 3.1 = 1 mark

/cosxdx =

—sinx+ C
sinx+ C
—cosx+ C

oOn w >»

tanx+ C
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Solution 3.1

—sinx+ C
sinx+ C (/]
—cosx+ C

O o0 mm >

tanx+ C

Worked steps

B — [cosxdx=sinx+ C.
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Exam-style 3.2 = 2 marks

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

Worked steps

(d) F(x) = 3+ 2 + C (mi(A1). (b) F(0) = C=5,50 F(x) = x> +2x* +5
M1 Al ).
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Exam-style 3.3 = 3 marks

Find / <\/;<+ 2> dx. Write \/x as x'/2 first.
X
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Solution 3.3

Worked steps

x3/2
/(x1/2+2x1)dx:3/2+21n|xy+C:§x3/2+21n\x|+C M1 M1 AL) rewrite,

integrate.



