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Integration - Lesson 3

Integrals of Powers of Linear Functions

LI

e Integrate expressions of the form (ax + b)".

SC

e Opposite of differentiating powers of linear functions.
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Applying the Chain Rule for differentiation to the function,

1

n+1
T D (ax + b)

y:

(a,b and n are constants with n = -1)

we get,

dy _ "
W—(GX-I—'D)

Hence,

(ax + b)"!

a(n + 1 tC

f(ax+ b)" dx =

(n = -1)
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Example 1

Integrate y = (x + 5)°

f(x+5)4dx— x+ 5" .
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Example 2

Integrate y = (3x - 7)°%.

N . Bx-7)%""!
f(3x 7)° dx = 3.8 1 1) + C

(3x - 7)°
27
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Example 3
Integrate y = 2 x i E
f(Zx E E dx = f(Zx - 1)73 dx
_ x-n7
2.-3 + 1)
_ (2x£—‘1)‘2 L

= _ 1 + C
( 4(2x - 1)° )
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Example 4

Integrate y = J2 - 5x .

Jv\3/2—5x dx f(2—5x)1/3dx

- (2 _ 5x)1/3+1
S Crmas+n €

_ (2-5x%
= “Cmas) ¢

4/3
__ 3(2 —ng) L C

3 - 5x)°
(‘ " 20 +C)
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CfE Higher Maths

pg. 273 Ex. 11C Qle-g, 2 -6
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Questions
1 Integrate with respect to x.
e (2x+3) f (5x-2) g 3(@dx+1)°
2 Integrate with respect to x.
a (x+2)7 b (x-7)7 ¢ 8x-5)" d 3(x+8)°
e (3x-1)" f (2x+1)2 g 2(4x-3)"° h 7(6x-5)°
3 Integrate with respect to x.
a (x+1) b (x-4) ¢ 12(x +6) d 10(x +4)!
e (x—2)% f (x+1)% g 4(x—6)_% h %(x+4)‘?f
i (3x+2) i (5x-3)* k 2(6x + 1)t | 2(7x -4y
-1
m (2x—5)7% n %(4.): —1)t 0 2(8x;’ 3) p (7x-1}
4 Integrate with respect to x.
1 3 1 -
a b C ——% d ———
(x - 3)° (x +1) 5(x - 2)* 3(x + 8)°
1 ) 1 3
—_— f — —_— h
(3x -1 (5x - 3)° 5 3x-7y 2(x +4)°
5 Integrate with respect to x.
1 6
a +Jx+4 b 8lJx-1 - d
( ) Jx =1 x+3
e Yx+4 i Y- g (x +5) L
(x~2)’
: ar . 25 5 |
i 8(Yx—6) i (%) k o) | e 5)
, x—=1)
6 Integrate with respect to x.
a B3x+2 b (4x-1) c 3(5 (2x - 3)2) d g
3(8/(7x - 1)5)
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Answers
1 e L(2v+3)+ 3 a %(x+1)% +c 4 a -+
! —2) 3 (v _ 4V 4, 3
f E(Sx 2)" + ¢ b Z(x—-4) +c¢ b s
3 7 . N3 .
sa(4x + 1) + 10(x+6)° +¢ S— -
8 bt we c 100 2 ( C The-y €
1 d 4( X T+ 4}2 T E d — 1 -
= a _2(:.1:+2} e x—-2+c 3(i\<+8)
b - +¢ Br. . -l e —+c
7-x f S(x+17 +c 9(1-3x)
. 9 .
C —2(x — 5)—4 g _‘/1’8_6 +c f 15_—25’[] 4+ C
3 ' 1 1 4.
d - (x+8)° ¢ h 3(.?\‘ +4) + ¢ 5 24{2;—7}4 T
e i §03x+2) +ec M oGy T €
-1 2(5x —3)" + ¢
f 22 T € J 5]( )5
. k —(6x+1)
g _8('4;'1—3} + 2( X )
.-| [ - _ ] 3 + C
h ey T€ 14(7x—4)?
m 3(2x-5) + ¢
n %(rih - 1)% + ¢
o ——L—+¢
3(8x+3)7
p %(73. -1 +c
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5 a %x+4)i+.; 6 a %(31+2) + i
b L(x-1) + b +(4x-17+¢
¢ 2Wx—-1+¢ ¢ 2(2x-3) +¢
d 12Jx+3 +¢ d S(7x -1 +¢
e %(r+4)%+c
f %(t—T)i—F(

g Z(x+5) +c¢
h ——X2=+c¢

H X4 5'

i Z(x-6)"+c
i o2(x+ 1)+

10



