Unit 6

Teaching Points

d .
e Antiderivative or Primitives : If E’ ’f (IH - {|J(JC)._ the f(x) is called antideivative of f(x). As we know that

£ . :
dx |-j {Y) +¢ J o (J(_Y} so f(x) + c is also antiderivative of f(x), which depends on C (constant) as C may attain
infiﬁitely many values, therefore antderivative of a function is not unique.

Now f(x) + c is called the indefinite integral of f(x) w.r.t ‘’x’ which is written as J(I)[I\)GL‘C f[‘C] +(C andCis
known as constant of integration.

e Integration : The process of finding integral is called integration. Thus differentiation and integration are inverse
process.
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¢ Rules of Integration :
1. J){\f(’fh’l'l =k J J(x)dx  where kis any constant

2. J [Ufi (x)* E{f& (I:]] dy = (ll fl (xX)cdx £ ﬂJ _f;q_ (X)X where a and b are constants.

Fundamental Integration Formulae
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. Jl(f).“ = Iug‘,‘c" +c
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R J-C’x(?’x =e" +¢

Ia"dx =——+4¢
: log’

. J-Sill xdx=-cosx+c



o |COS XX —sinx+c

o |SCC xdx—=tanx+c

o |COSCC xdx =—colx+c

o |secxtan xdx =secx+c

o |COsecxcotxdr= cosecx ¢

tanxdy=—log|cosx |+ c=log|secx| +c

; ‘nox
J secxdr = log|secx+tanx |+c = logtan [E—F:] +c

]-c:ca-s.el_. xoot xdx =log|cosec x—cot x

x
+c=logtan—+=
.
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j Fflax+b)dx=

If Jf[l’)(h’ F[I] + ¢ i.e. if the integral of function of x is known, then if in place of x we have linear function
of x, the integral is of same form but it is divided by coefficient of x.

e Following are some substitutions which are useful in evaluating integrals



Expression

a +x or \‘u‘ +Xx
a —X or \.'u‘ =X
x-a’oryx’-a’

a-—-x a+x
or
a+x a—Xx

e Special Integrals
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Use of Partial Fractions

e In some cases we find integral using partial fractions of the following types.

+C

Substitutions

x=atanB/acot
x=asin®/acosH

x=asecO/acosecH

a=acos20

b

+c

{ex + ¢y (where Dr. can be factorised into linear factors)

B C

— = + —+
(cix + _b')(',g_’_ + ¢ | (C‘_j: +5) (x+d o oox+ «f  (where Dr. can be factorised into repeated linear

bx+o

px+q A N B
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prX+g A
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When cx? + dx + e can not fractorised further

When we have to evaluate the integral of the type
(e LF G @l =€ i)

e Some special Integrals
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o Definite Integral : Let f(x) be a continous function defined on the closed integral [a, b] and F(x) be an antiderivative of
f(x) then
J- f(x)dx

= [F(x)], = F(h) = F(a)

e Definite Integral as a limit of sum

J- f(x)dx

wherenh=b—a
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o Properties of definite Integral
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j/{\)d\ J/(\a—\d\

P(5):
%
[ Findx=[ fx)dx+ | fQa—x)ds

P(6) : 0 " "
_ B ol
|2 s if fRa-x)= S

(x)ax=| 1

Py " 0 if F{2a-x)=—7(x)
. 2] findy if f(-x)= f(x)
_[ Sfix)dy=| 3

P@©): 0 if fi-x)=—f(x)

Question for Practice

Evaluate the following Integrals
Very Short Answer Type Questions (1 Mark)
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Short Answer Type Questions (4 Mark)

i A

J‘e"'l log x+ ]j dx .35
16. RS R 14 Jsm xcos” xdx

ssm(x+a) d J- 1 A

18. Jgin(x—a) 19 ¢ sin(x—a)cos(x—h)
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. §1n 2x dx
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21. Cos™ x.cos(x+a)

20. a sin-x+hcos x

X
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j . 24sIin2x
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36. 1+cos2x 37. | X7 sm(x )dx
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| o+ x+3|+|x+06|fdx _[ S dx
38. -, 39. ¢ Sin° X+CoS X

a f 32
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40.

P XSinx

J- xXT = 2x | dx J —dx
42. 4 43. < 1+cos” x

n Cos T ] s i )

. e l+sinx ' .

l ﬁ(h JA]O‘E__": . dx
44. v e te 45. 7 1 —sinx
Long Answer Type Questions (6 Mark)

) tan 0+ tan” 0
46. | Ntanx dx a7 [ s dU

' - ¢ l+tan” O
T oxtanx T
—dx J log(cos x)dx

48. ¢ secx +lanx 49. ¥

|

s log(l+x) ; ox

—}(F{X' :
50. 3, 1+x 51. < sinx(3+ 2¢cos x)
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52. 6 — L;‘-()S: O—d<in0 ~  53. Evaluate % as limit of sum.
l-(,\': Fx+Ddy

54. Evaluate ~ as limit of sum.

l. (3x™ + e elx

55. Evaluate . as limit of sum.
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Hints

1 J- cos{a —b)
19. cos(a— b)Y sin{x—a)cos(x—5)

1 jCOS[(x—b)—(x—a)] e

= cos{a—5)Y sin{x— a)cos(x—5)
1 - . . , \
- — | [cot(x —a) + tan(x — b)elx
= cos{a—b)~

sinx
— clx
=7 Jeosx +cos’y  Puteosx=t
|
J. 3 5 ('b:

3.  (smnx)'(cosx)’

Dividing num. and den. by cos?x, we get

J sec” xdx -
3 |: N -+ — — 2
= (tan x)*

Now put tan x = t



xXsin2x
o ——dx
39.1= < s x+Cos X
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n ¢ 2tanxsec” x
— I dx
1= 4
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Put tan?x = t

c la—x
J' \{ x
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dx | Using prop. [f{x}cfx =

J.I_ff(i— xdy
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Use integral by parts to evaluate j {.I'COS ?'IZ..Y)(I’..T.

46. | = j\’ tan x dx Puttanx =2

2t
| = j dr
R

= IE2+:cff+II2_lc!!
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J | xcosx|dy = J (x cos e )ax + | (—2x cos 7x ) edx
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