DP Analysis & Approaches SL / HL

Maths with Lemon
Lesson 9.2 Integration by Substitution — Detailed Solutions
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Example 1
Let 1
u'= 5z 4 AU =250 7 d:z::gdu.
Then
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Example 2
Let :
u=3x+2, du = 3dx, d:vzgdu.
Thus
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Example 3

Let
u=t+4, du = 3t dt.
Hence .
/3t2(t3+4)5dt — /u5du = % +C.
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Example 4
Let ,
u = 4x — 8 au = 4dn, da::Zdu.
Then A 5
/\/415 =@l = Zl/ul/Qdu = 6u3/2 + C.
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Example 5
Let
= el du = 3t* dt.
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Example 6
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/Cos(2x+1)dx: é/cosudu: Esinu—i-C’.
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5 sin(2x + 1) + C




Example 7
Let

Then

Example 8
Let

Then

Therefore

Example 9
Let

Hence

u = sinz, du = cosz dzx.
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Example 10

Let
]
o 3
Then 1
du=——dr = dx=—ndu.
T
Thus
/e”/”l/"3 dr = —ﬂ/e“ du = —me* + C.
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Example 11
Since ¥
d—y = zsin(3z?),
b
we have
= /msin(3x2)dx.
Let
u = 322, g Us=thatdat
Then
—1/ du——lcosu—kC
W= 5 sin udu = z s
Therefore
1
v cos(3z?) + C|.
Example 12
First simplify:
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Example 13

As written,

Vat + 22 = \/22(22 4+ 1) = |z|V2?Z + 1.

For z > 0, this becomes

/x\/ 2+ 1dzx.
Let
u=2+1, du = 2x dx.
Then

1 1
5/“1/2 du = §U3/2 + C.

Hence, for z > 0,

t
§($2+1)3/2—|—C .

For z < 0, |x| = —=x, so the corresponding antiderivative is

1
—5(1’2 + 1)3/2 + C 4

Example 14
Rewrite :
sin
tanz =
cos T
Let
U = COS T, du = —sinx dx.
Then ;
/tanxdm — —/—du: — InffadzZRC.
u
Therefore
—In|cosz| +C
or equivalently
In|secz|+ C|.
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Mathematics made clear.



