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Lesson 5.6 (Student Workbook) Mr. Ali Abdalla Elbasry Lesson 5.6 Mr. Ali Abdalla Elbasry

Integration by Substitution Math Teacher | Unit 5 - Term 3 Integration by Substitution Unit 5 - Term 3

General Steps: B / Smﬁdm n / z? dx
NS Lt

1. Choose a new variable u (innermost expression).
_d

2. Compute du = G-dz.

3. Replace all terms with u and du. Evaluate integral.

4. Replace u with corresponding « expression.

Choosing the correct substitution (u):
A) Brackets: (z° +1)° »u =2 + 1 B) Roots: /322 + 2 — u = 3z° + 2

C) Exponents: e” 2 — u = z° + 2 D) Angles: sin(3z*) — u = 3z*

I. Evaluate the Indefinite Integrals

n f:c2(:c3 + 2)1%04 a f(S:c +4)7dz

7 (sin~'z)? =
. fﬁdm n fm\/2 zdz

a fw sin z?dz n /(3 tanz + 4)° sec? zdz

Lesson 5.6 Integration by Substitution | Student Workbook Page 1 of 22 Lesson 5.6 Integration by Substitution | Student Workbook Page 2 of 22
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Integration by Substitution Unit 5 - Term 3 Integration by Substitution Unit 5 - Term 3

o [ 7= \/-—934 — (\/m\/?ﬁ 8/ ﬁd‘” III/“

1+m3

1 1 1 2
n —dx m f—dm (Hint: Let 1 + /Z = u) f—da: m f:r:e‘g dz
[ﬁ(ﬁ+ 1) V1i+tJz Vz(l+z)

Lesson 5.6 Integration by Substitution | Student Workbook Page 3 of 22 Lesson 5.6 Integration by Substitution | Student Workbook Page 4 of 22
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Lesson 5.6 Mr. Ali Abdalla Elbasry

Integration by Substitution Unit 5 - Term 3

ﬂ /‘cos(l/a:) i E /de (Hint: Let u = %)
. V1 — gt

o e 20 k 1
= flnﬁdm fez\/em + 4dz a f R dx (Hint: Factor denominator) m fidgg
€T

1—z? 1+ 22

Lesson 5.6 Integration by Substitution | Student Workbook Page 5 of 22 Lesson 5.6 Integration by Substitution | Student Workbook Page 6 of 22
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tanz
E fsin3mcos;cdm af € il m [111(511“'7) " m fCOS(lﬂiﬂ)dm
€

tanx

—1
/mz cse’ zidx m ftan4$d:c m fsec2 zv'1 — 2tan zdzx E fm—daz

1422 — 2?2

Lesson 5.6 Integration by Substitution | Student Workbook Page 7 of 22 Lesson 5.6 Integration by Substitution | Student Workbook Page 8 of 22
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Integration by Substitution Unit 5 - Term 3 Integration by Substitution Unit 5 - Term 3

E 2 m 3x? .
/ — - dr  (letu=2z? f—l f 5 dx d f —1:0_'\_/55 dr (etz®? =w) E f8802 zvtan zdx
v1i—z z z

= - :
B [ 2= m f cos(tan 3z) sec? 3xdx m f mdm m f 1—sin’z e

z+7 secz 1 & diran

Lesson 5.6 Integration by Substitution | Student Workbook Page 9 of 22 Lesson 5.6 Integration by Substitution | Student Workbook Page 10 of 22
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Integration by Substitution Unit 5 - Term 3 Integration by Substitution Unit 5 - Term 3

I. Evaluate the Indefinite Integrals B /”3 1 a m /1 t .
—_ar e t
1

zlnz +x 1 (14 12)2
3 2
m f dx m [—d.’l’: (Let u = /%
(1+z?)tan 1z x2/3 — £5/6

. In2 t m In2 t
47 e e
1. Evaluate Definite Integral —dt dt
valuate Definite Integrals j[; 1+62t /0 1+et

2
m[ﬁ\/mum m fe_lnzdm

1

1

xr
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Unit 5 - Term 3

I1l. Definite Integrals & Properties

m 1 z)dr = i i cos sin i

If/; f(z)d 3.Fnd/0. z f(sinz)d

m If fg f(z)dz = 4, Find /4 f(—\/_ad:c
1 1 €T

m If f2 f(z)dx = 3, find: f4 f(%)dsc
1 2

m ’ = ind: e T Fle®)dx
Iffl Flde = 58 d.fo e f(e?)d

IV. Word Problems & Generalizations

10 —
B, [ =

10
— ¥ dxz, showthat ] = f — — _dzx
0 VT+vV10—z 0 Vz++/10—z

dz for any positive a, then find the

)
m Generalize tOI_fo 7(@) + fla—2)

5 w2 .
value of/ f(z) dr andf _ e dx
o fl@)+f(5—=) o sinz+cosz

Lesson 5.6 Integration by Substitution | Student Workbook Page 13 of 22 Lesson 5.6 Integration by Substitution | Student Workbook Page 14 of 22
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B When a patient is undergoing surgery, he is injected with anesthesia, and after V. Graphical Analysis

t hours the co tration of thetic in the patient's blood i r -
urs € ;tcen . C o | i m The function f is continuous for all real

C(t) = —————mg/cm® . Find the average concentration of anesthesia values of z. A portion of the graph of the £1(%)

2\3
(36 +t7) function f’, the derivative of f, on [—2, 8] is
in the blood during the first eight hours after injection. shown on the right and consists of a

semicircle and two linear pieces.

A) Find the = coordinate of each critical point of f

on [—2, 8. Classify each as a local max/min or

neither.

B) Find the x coordinate of each point of

m The Weather station observed the temperature C in a city after midnight, so it inflection for f on (—2, 6).
1
found that it can be modeled with as the following: T'(t) = 3 — —(t — 5)* ?
was found that it can be modeled with as the wing: 7'(¢) 3( ) (o) £/(8)dt — 4
°C where t is the time after midnight. Find the average temperature in the city Find lim 22
from 10 AM to 3 PM. z>4 3z —4)°

D) 1 3
Evaluate: / f'(4 — 2z)dz and / f'(4—2z)dz
= =

E) Let g(z) = f'(z) - * find ¢'(3)

= 2
B If both F'(z) = and G(z) = —~__ are antiderivatives of the same
z2+1 22+ 1
function f(z), then the value of the constant C by which the two functions F’
and G differ is:
A.C=1 B.C=-1
C.0=d1 D. Cannot be determined

Lesson 5.6 Integration by Substitution | Student Workbook Page 15 of 22 Lesson 5.6 Integration by Substitution | Student Workbook Page 16 of 22
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Unit 5 - Term 3 Integration by Substitution

VI. Shortcuts: Integrals Involving (az + VIIl. Past Exams Questions

n feﬁdmz ol a f&:sx/m4+3da:: e o 18

N
- (az + b)n Tt [ 5 (3z — 1)*
ar +b)"de = —— + C 3z —1)de = ——— +C 1 1
f( ) a(n +1) ( ) 9 A 1 g 2 A. 5(m4+3)3f2 B. Em“(:ﬁ +3)3/2
o 6% ~
P 1 i 1 2evV? ev?®
(az+b) dm:;1n|a$+b|+c (3 —2z) dm:—§1n|3—2z\—i—0 L.g s 1. g -
C. %Eﬁ D. Zeﬁ C. E(ZC +3) D. E(:B +3)
feam+bdm - %eﬂﬂ:+b + fe—m+4dm - 767E+4 A0
ax+b . 1 ax+b —3z+4 _ 1 —3x+4
ey =——¢ +C 2 der = ———2 +C
alnc 3In2
f\/am + bdz = 31((13: +0)¥2 40 f\/2z + hdz = %(Qm + 532 4@
a

8 8
fms(2+i) dz /39(2_3) dx B / i/ dz ufﬂz(m2+1)2dm: SIS S T
z ®
4

1423
Am+m2 Bmﬁ+m4+a:2
"4 2 6 4 2
25 28 28 2t 2?
R R N
5 T3 °F 6 "2 T2
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a /cos4msinwdw= ... + ¢

5 5

cos® z g cos’e
5 \ 5
-5 5
sin® z sin® z
C: D. —
5 5

f4$e_z2dm= ... +e

A. 2z2e72/3 B. —2¢ /3

C. 2z% D. 2%

o

1
A. —tan '(z%)

4

C. 4tan1(z?)

“/

A. —2sinvz

C. 2¢

1+:1?8 e

1
B. Ztan’l(:nz)

D. 4tan '(z?)

Sm\_/ida:: ... + e
NE

B. —2cosvz
0s vV D. 2sinvz

I§
n fsin3:ccosa:dw: oo +C m /Edm—

g ot
_sin'z g, Sintz o i
4 4
4 1
costz
C. D. 3sin’zcosz 5 (Inz)*

[ =-

A2 COS(%) A. — cos(mz)

)

B. 2+ cos(

|3

c. —sin(ma)

C. 72+2sin(g) D. 272sin(%)

n fmsin(m:n)dm =

-
B
-2
1
D. —
1
oo &
B. cos(mz)

1
D. Ecos(mm)
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1 1
m f;cos(g)dmz on o €

1
A —sin(—) B. —sin(%)
ol .1
c. sm(;) D. S]n(;)

n[ de de = + c
z2+1 7

B. In(z* 4 1)

c. In(2z) D. 2In(z® + 1)

A. 5e5° B. Lg
5
1

C. ™ D. geh

m fsin(S:c)da:= su o €

1
A. Ecos(?»a:) B. 3cos(3z)
1
C. —Ecos(&c) D. —3cos(3z)

fsec2(2:c)da:= ves + 8

1
A. Etan(?w) B. 2tan(2z)
1
C. tan(2z) D. Esec(2m)

fa:cos(mz)dmz s 8
B. 2sin(z?)

A. —%sin(aﬁ}

c. —sin(z?) D. sin(z?)

B /-
/ de= ... + ¢
et +1

9
et +1

A. In(e” +1) B.

c. e"In(e® + 1) D. e* +1

m f(2m+1)3d$= e e

3 4
i (2z+1) oy 2z +1)
3 8
4 4
& (2e +1) & (2z+1)
4 2
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