Chapter- 3 Integration

The Definite Integrals:

o If ¢(x)=f(x) then j x)dx has a definite value $(h)= :/)\'—1 , 070t i called thf
definite integral of f from ato: _
e [a,D) s Lallﬂd rense o |rueg~rat or' vhm—‘ aland b are known as the lower and upper
Ilml*s espan tlve Y-
Preges fuﬂ‘ of D=f|1 te | .tegral
I J ' ..i (a) j x)dx gives area bounded by the curve y = f (x) from x=a to x=band
X—axis.

(b) Fundamental theorem of calculus: If f is continuous on [a,b] and ¢'(x) = f (x) i.e.

#(x) is any anti derivative of f on [a,b], thenf x)dx =g¢(b)—¢(a)

(c)j X)dx=—["f(

d) jbf(x)dx=j°f dx+j x)dx,a<c<b

(e) The variable of integration xin I x)dx can be replaced by any other variable

Theorem:

b
(i) Prove that I f (x)dx:—f f (x)dx
Proof: If ¢'(x)= f(x)that is if ¢is an anti derivative of f thes u-é'i_ng--_t-i.wé mj(mu ta‘ seom
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b c
(i)  Provethat [ f(x)dx=]f(x dx+'|' x)dx;a<c<h

fundamental theorem of céiciilus we=have —
]1( )dx—¢\(‘) r;(a;..x...(i}' et
z;n(,'_ AL o -
|..' d jff-‘\x)'dx=¢(b)—¢(c) ....... (ii)
Adding (i) and (i)
[#(x)dx+ j X)dx = §(c) - 4(a) + #(b) 4 (c)
a - 4(0)-9(a

"H._

Proof: If ¢'(x)= f(x)thatis if ¢(x)is an-anti defl\;atl\'ﬂ o f(x,,th(m apaI/ng*:}p

EXERCISE 3.6

Evaluate the following definite integrals: 101

2 Q.2 j X% +1 |dx
Q.1 j(x2+1)dx °

1 i -
Solution: SOIUtlor:' L

2 3

J'(x2+1)dx J; x3 +1 |dx

! ) 11 1

= | x?dx +J1dx = Ix3dx +J-1dx
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N3
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B X2+1 3 X—2+1 3 5
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Solution:
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Q.13 Iln xdx
1
Solution:

2
J'Inxdx
1

= Lz In x.1dx
Integrating by parts

2 2 1
=[In x.x]l —L x;dx

=2In2-1.In(1)- [ 1dx

=2In2-0-[x;
=2In2-(2-1)
=2In2-1

Chapter- 3 Integration
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Q.24 ixz—z
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T V4 H
=tan——tan0—| sec——secO
7 ( 2 j 0.29 J- _ cosx_ dx.
2 sinx(2+sipy) |2
=1-0-2+1=2-+2 M\ A NN [ (O
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3X i
Q.28 dx - . i
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Solution AN -lsinx(2+sinx)
1 . \ | ®
','--,;L-cjx Put sinx=t=>cosxdx =dt
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t4-3x—4
S S :
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. 1=A2+t)+B(t)... (ii)
j(4 3X 2dX+4I(4 3X)2 dx Putt=0 in eq. (”)
0
1] ! 4 = 1= A(2)=|A=1
3[(4 3x)2(—3)dx——§j(4~—3x)2(—3)dx >
1 g Putt+2=0=t=-2 ineq. (ii)
3 1
_1)(4-3x)2 | 41(4-3x) 1= A(0)+B(-2)= =t
166 2
2) | 2) | Put values of A and B in eq. (i) T
2 3 37 g 1 1 1 1 EEv R~ N1
—Z|(4-3)2—(4-0)2 |-=| (4-3)2 —(4-0)2 === (i
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1 1) 1 1 1 A B :
==|Inl-In= |-=| In(2+1)—In| 2+= — ... (1
2(" nzj 2[n( = n( +2D A0+ 14t ) M
M ~tLoiv"\g J)oth >|we bv «1 ('i+’t)

=l(0—ln1)—l(ln3—ln§) ++In1=0
2 2) 2 2 ™

-1, 1 1 1.5

=—In=-=In3+=In—= ,
2 274 2 .~ )WL
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. g sz
' 1
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B
1.(5
==In| =
()
0.30 Jz- sin x «
2 (1+cosx)(2+cosx)
Solution:

j- sin X «
o (1+cosx)(2+cosx)
Put cosx =t = —sin xdx =dt

= sin xdx = —dt

whenx -0, t—1

whenx—>%, t—0

leoe . O

4 ﬁ-(?_q-t,..4 B(L_4_-t) ... (ii)
Put 1+t=0=>t=—1 in eq. (ii)

1=A(2-1)+B(0)

A=1

Put 2+t=0=t=-2 ineq. (ii)
1=A(2-2)+B(1-2)

1=B(-D
Put values of A and B in eq. (i)

1 1 1
Q+)(2+1) 14t 2+t i)
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1
Iy
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