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M. Patel
Integration - Lesson 2
Integrals of More Complicated Expressions
LT
e Integrate expressions involving combinations of powers of x.
SC

e Sum and Difference Rules.
e Indices Rules.

e Expanding brackets.
e Splitting algebraic fractions.
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Example 1

1
3x*

Integrate y =
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Example 2

Integrate 9+ x - 10 /x° .

f9¢7—10¢73dx

_ Jv9x1/2 - 10 x3/? dx

3/2 5/2
_ 9x _10x L oC

3/2 5/2

= 6x32% - 4x%% 4 C

(=6\/i 4f+6)
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Example 3

Integrate x (x° + 7).

J‘x(x2 + 7) dx

fx3+7xdx

4 2
X 7 X

= |=— +
4 2

+ C




M. Patel November 2018

Example 4

Integrate

x -1
X/ X
oo
:f xx;/z1 dx
- f x>;/z - x13/2 dx

_ fx—l/z_ x-3/2 dX

1/2 -1/2
=X _ X + C

1/2 -1/2

=2x" r2x" 1 ¢

(:== 2 x + ‘VE;_ + C :)
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Example 5

Prove that the integral of a non-zero constant
function is a linear function.

Let y = f (x) be anon-zero constant function,
i. e.let,

y =k (k= 0)

fydx=fkdx

= kx + C

As the integral is of the form kx + C
(k = 0), the integral is a linear function.
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Example 6

Prove that the integral of a linear function
is a quadratic function.

Let y = f (x) bealinear function, i. e. let,

ax + b (a = 0)

fax+bdx

= fax’+ bx + C

Y

fydx

As the integral is of the form Ax°+ bx + C
(A # 0), the integral is a quadratic function.
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Questions

For each of these expressions
i write the expression in integrable form
ii integrate with respect to x.
a (2x-1x-=3) b x(x—4)x+1)
d 5x(x-3) e (x—2)x+3)°

For each of these expressions
i write the expression in integrable form
ii integrate with respect to x.

a —_— b — C y=—x

X 5x4

For each of these expressions
i write the expression in integrable form
ii integrate with respect to x.

a 3Jx b 2/):_4 C 6(5’/;)
e 1 f 3 10

P S

For each of the expressions:
i write the expression in integrable form
ii integrate with respect to x.

6 5
x -4 9x — x
a b
x2 ,1‘4
— 2t x=2)(x+3
B S TR
’ € 4 X
Integrate with respect to x.
a x(xf_ - 4) b g_(x2 - l)
% X
2 3
d (i — ﬁ) e 1-x
x 5 Jx
Integrate with respect to the given variable.
2 1
a = b —
x® 512
d 6(%’/76_2) e 2
3Jw
g 2°(4-1) h i2-3\/E+2
u
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c (x+2)0%+3x-4)

4 2
d = _x*4+5
x? v
4
d
Jx
b 1

xt-x-3
(x —x1)(_3x +2)°
3x°
2 1
(1-x )(2 4 f]
(x +1)(2-x)

x/x
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Answers
1
1 a 2x2-7x+3 3 a 6x° 4 a 3x?
3 2 3
%_%_F}xjuc —%-FC 2xT + ¢
3 2 T
b x" —3x" - 4x 1.4 b x
) b 3T .
x 3 2 1a%
T - +c —%x3+c B re
3 2 1
x* 5x° 2 3 5
T+t53 +tx —-8x+c 1 5x* -+ m
4 3 2 37 7€
d 5x" —30x" + 45x ’ e
_2 2 d 4x~
x' - +15x" +¢ a =
3 22 4y X i 5x ¢ o R
e x +4x " -3x-18 ’ 3 ' .
4 3 2 e x7
Ea4E_E _ 18+
4 3 2 2
—T+C
X
-1
f  3x°
3
4xT + ¢
g 10x7
_20 L,
Ix2
1.7
h 7 X
1
2x* + ¢

10
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4 X
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2x° 2 d —%—2x+'§—5+c
_3 _4 7
C - - T
1—x = 3x e 2HWx-Z 4+
1 1 3
X+—+—5+¢cC 3
22 X f —%+2\/._—2‘; +c
d 2x2-24? )
3 3 )
. , 7 a —-—=+c¢
1(_5_ 2x Ix
3\"x " 3 )T€ 1
b —§+C
2 3 4
e x " +x —6x :
g PT— 3—3‘15r2+48p+c
3 2 & "
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. 15x°
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