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25/8/17

Unit 1: Integral Calculus - Lesson 1

Standard Integrals
LI

e Know standard integrals.

SC
e Integration as the opposite of differentiation.
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If we have a derivative of a function, then we automatically
obtain an integral.

For example,

d _s 2 J' 2 1 3

— x> =3x"=> | x“"dx==x"+C

dx 3

Using known results for standard derivatives, we similarly have

the following standard integrals (a, b and n are constants) :

6

. 1 .
e°dex=Fe°Xb+C

The vertical bars - 'modulus’ - make any

N 1 1 negatives into positives; it's possible that
dx — = In IG X + b I + C ax + b may be negative; but for the

J ax + b a logarithm to make sense, we need to

make sure that it is positive.

'

sec’(ax + b) dx = % tan(ax + b) + C

'

sinfax + b) dx = - %cos(ax + b) + C

'

cos(ax + b) dx = L sinax + b) + C

) n+1
(ax + b)" dx = (ax + b) + C (n = -1)
J aln + 1)
* 1
dx = sin” x + C
N 1 - x?
* 1
— dx = tan 'x + C
1 + x

sec(ax + b)tan(ax + b) dx = %sec(ax + b) + C

6

cosec(ax + b)cot(ax + b) dx = —%cosec(ax + b) + C

'

cosec (ax + b) dx = - % cot(ax + b) + C

L%

All the above integrals can be checked by differentiating the
RHS of the stipulated equality and making sure that the
integrand on the LHS is obtained.

In this lesson, the first 6 integrals will be the focus.
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Example 1
Integrate y = sec’(4x + 7).
fsec2(4x £ 7) dx = %Tan(4x L7+ C
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Example 2

8 x

_ 1
Integrate y = e = + 3x -

8 x 1 1
fe dx + ?IY dx

1o, 1
g ¢ T3

In [x| + C
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Example 3

5-x/2

Integrate y = 6 (3x + 2) ' - e

f6(3x + 2)' - e? % dx

_ 6 _ 5-x/2

_f3x+2 dx fe dx

6 1 dx - e’ % dx
3x + 2

= 6(1/3)In|3x + 2| - 1/(-1/2)e’> ™ + ¢

=|{2In|3x + 2| + 2e> + C
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Example 4

Find f

2

1

1

1 - 2x

2

dx as an exact value.

f 1
1 - 2x
1
2
[—%lnll - 2x|]
1
2
1 _
2[lnll 2x|]1

—%(In |-3] - In|- 1|)

S
= > In 3

dx

Mar 1-14:16
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Example 5

In 3
Find f e’ - e ?* dx as an exact value.

In 2

In3

2 2
f e’ - e " dx
In 2
In 3

Il
—
o=

®

nN
X

_I_
N

o

N
X
el

In2
In3

. 1[ 2 x 2x]
= =|e* +e

e In 2
_ L(ez'”“” + e-2ln3) B i( 2In2 —2ln2)

2 2
_ 1 f_mo m/9y 1 f_in4 In (1/4)
= 5 (" + ") > (e"* + ")
= 29 + (19 - = (4 + (1/4))
- %(82/9 _17/4)
_|175

72
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AH Maths - MiA (2" Edn.)

e pg.100-1 Ex. 71 Qle-i,6 2b,
c,e,f,h,3,4a-¢,b.
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Ex. 7.1
1 Find each of these indefinite integrals.
- -
e [ la [ g
g [sec?(2x + 3)dx h f(4 sin 2x + 1) dx i fcos (1 — 2x)dx
2 Calculate these indefinite integrals.
b f(4 — Joey “ ke c f(sin (5x — 1) — cos (1 — 5x)) dx
fl —x— f [sec’(1—x)dx

h f(2c052x+3sin(l —x)) dx

3 Find these indefinite integrals.

2 JLax b Jodx ¢ [tax+3)dx

d fes“'dx e fBe““dx f fSel_xdx

g J& b f(lxl-l-1+3xl—l)dx i f(exl+1+3x3—1 i
| Jom k f 4dx [Hint4*=edn?] | f 431 dx

[Hint: divide numerator and denominator by x.]

4 Evaluate these definite integrals.

3 1
4 1.ch-ld-qcl bfez"ldx CL(Zx{l-1+4x{l-l)dx
d fsinx+sec2xdx e Iex+x‘1dx
5 Simplity the expression and then ebvaluate the definite integral.
a f 1 + cos® 2T EOS X gy L+ sin’ LTSI X gy c j%cosxseéxdx
T cos’x ' cos’x b
¢ [ [t ¢ [

Jul 15-18:31



001 - Standard Integrals.notebook

July 15, 2017

Answers to AH Maths (MiA), pg. 100-1, Ex. 7.1
1l e —x'+c 20420+
g %tan(Zx-l—fS)-l—c h —2cos2x+x+c¢
i —%sin(l—Zx)%—c
2 b %(4—3x)_1+c
C —écos(Sx—l)%—%si (1 —5x)+¢c
2
e In|x|—2x—x7+c f —tan(1 —x)+c¢
h sin2x+3cos(l —x)+¢
3 a %ln Ix| + ¢ = In |AVx| or%ln 12x| + ¢ =In |AV2x]|
Note: Answers really only differ in the form and the
value of the constant.
b %ln|2x+1|+c c %ln|4x+5|+c
d 1e*+¢ e e lic
f —3el™+¢ g —e*+¢
h %ln|2x+l\+%ln|3x—l]
i —ex£1+ln3x—1|+c j %ln|2x+3|+c
4x 43x-1
k T3 L 31na
4a In2 b 37—+ ¢ +ln4s
% +V3 e %(e?' + 1)
1
In2 e In\3 f 0
Jul 15-18:31
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