CALCULUS
Integration by substitution,
problems




EXAMPLE: Evaluate /:c3(6 + 21004z via the

/ substitution u =16 + =%
1 (17100
Z/u dy w = 4z3dx
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sec?(1/z3)

dx via the

EXAMPLE: Evaluate f
substitution,u = 1/:r;§|.
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EXAMPLE: Find f [\/1 +;c2J (2] dex.
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LINEARITY OF /
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EXAMPLE: Find f [\/1 +;ch (7] da.

[ Vit e = [ [va (e 13 du
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EXAMPLE: Find f [\/1+sz (7] dz.
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EXAMPLE: Find f [\/1 +a:2J (7] dz.

[ Vita? e =2 [ [V (e - 1)) d

U

1 u9/2  34,7/2 | 3u5/2  43/2
_519/2_ 7/2 ' 5/2 _3/2]
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EXAMPLE: Evaluate f 22 (x> — 7)190 dz.
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EXAMPLE: Evaluate / () (cos(e™)) da
u

z
/ (cos(e®)) (e%) dx
[
/ (cos(u)) du
[
(sin(u)) +C

]
(sin(e*)) +C B

du = e* dx
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EXAMPLE: Evaluate f

z
/3:(:26133
3_|_4

du
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C B

dx.

du = 322 dx
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EXAMPLE: Evaluate / [e(

2

/eud/u,
|
e 4+ C
|
e +C M
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>} (€] dt.

du = et dt
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f dt
(sin?t)\/4 + cott
|

EXAMPLE: Evaluate

csc? ¢ dt du = — csc? t dt
V4 + cott u =4+ cott
|
du
LINEARITY OF // Vu
INDEFINITE
INTEGRATION/ |l .
_1/2 ul/
—/ U du = — - C
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B -2J/4+cott+C = —
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EXAI\/IPLE:EvaIuate/ T

0
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é]OT (\/2+3;c2) (62) d

|
1 24377

— u du
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—f u1/2 du
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du = 6x dx
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EXAI\/IPLE:EvaIuate/O w2e=2 gy
z
1 1
3/ (e_x3> (—3z2) dz
| du = —3z? dx
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—1 ; e’ du
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|
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3/ e du
|
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_g[eu]g:_>O — ~3 [e —e ] —
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EXAMPLE: Evaluate

4 T
fO V17 — 3z

z

) (—=3)dx

1 4 T
3/o0 \WV17 — 3z
|

1 1734 ((17—11,)/3) "

3J17-3.0

Vu
|
1 5 (17 —u
—— du
3 17(3\@)
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1 /o (17—11,

—— du
0 J17 ul/2 ) JQ
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58.1 9 J17

(17u_1/2 — ul/z) du 15

dzx. du = —3dx
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U
[ }
m= 17 — 3z
3x =17 — u

x= (17 —u)/3

o[ (52) 52

u.—17
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EXAMPLE: Evaluate f dz. du = —3da
0 V17 =3z X
7z %u
u.—5
1 [17 (ﬂz)_ﬂzl w=17 — 3z
9 1/2 3/2 |, 17 3:c_= 17 —u
\ LINEARITY OF v=(17-u)/3
\ u.—b
[']u:%a
1 . 51/2_171/2 53/2_173/2
9 1/2 B 3/2

1 u1/2 ’LL3/2 u.—5
o[ (52) 52

u.—17

16




4 T
EXAMPLE: Evaluate f da. du = —3du
0 17 — 3z v
z %u
1/2 u.—5
1 [17 (ﬂ)_ﬂz] w=17 — 32
9 1/2)  3/2|, 17 3w =17 — u
r= (17 —u)/3
A\
1 - 51/2_171/2 53/2_173/2
1/2 B 3/2
AN

_334 ( 1/2 171/2) n % (53/2 3 173/2)

3;9_4 (171/2 3 51/2) 3 % (173/2 3 53/2) —
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EXAMPLE: Write /O (72 +5)y/9 — 22 dz as a sum of two

integrals. Evaluate one by substitution.
Evaluate the other by interpreting it as an area.

i w2 + %2
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EXAMPLE: Write /O (72 +5)1/9 — 22dzx as a sum of two

integrals. Evaluate one by substitution.
Evaluate the other by interpreting it as an area.

du-: —2x dx

7 0 45
= —— [/ u1/2du] -I——W
21J9
7 [u3/2]w_>0 n 457
2 3/2 u:—9 4 u:=9—a’;2
du = —2x dx
7 0 1/2 457'('
= —— / u' T du| + —— 19
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EXAMPLE: Write /O (72 +5)1/9 — 22dzx as a sum of two

integrals. Evaluate one by substitution.
Evaluate the other by interpreting it as an area.

du-: —2x dx

7 [o — 27] 45w 457
I
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EXAMPLE: Suppose f is continuous and /0 f(x)dx = 6.
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wi= x3
du = 322 dx
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Whitman problems
88.1, p. 160, #1-20
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