INTEGRATION

[ NCERT Exercise -7.4

Integrate the rational functions in Exercise 1 to 23. :
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:Letl= Fdx Putx =t = sec’xdx = dt = /72 10g’t+ % t2+4‘ +C:10g‘tanx+ % tan2x+4‘ +C
tanZx + 4 /t2+(2)2

Putx’ =1 = 3x%dx=dt =

—1og‘t+ \/z2+a6‘+c——log‘x —l—\/xﬁ—i—af"

e

Download Mathematics E-Books for C.B.S.E / I.C.S.E. / L.S.C. / JEE from www.mathstudy.in



INTEGRATION

[ Download Best E-Books on Mathematics For C.B.S.E, L.S.C., .C.S.E., JEE & SAT

www.mathstudy.in

Our Mathematics E-Books

(a) J.E.E. ( Join Entrance Exam)
% Chapter Tests ( Full Syllabus- Fully Solved)
% Twenty Mock Tests ( Full Length - Fully Solved )

(b) B.ILT.S.A.T. Twenty Mock Tests ( Fully Solved)

(c) C.BS.E.
% Work-Book Class XII ( Fully Solved)

% Objective Type Questions Bank C.B.S.E. Class XII ( Fully
Solved)

% Chapter Test Papers Class XII ( Fully Solved)
% Past Fifteen Years Topicwise Questions (Fully Solved)

% Sample Papers Class XII ( Twenty Papers Fully Solved-
includes 2020 solved paper )

% Sample Papers Class X ( Twenty Papers Fully Solved -includes
2020 solved paper)
(d) I.CSEE. & 1.S.C.
% Work-Book Class XII ( Fully Solved)
% Chapter Test Papers Class XII ( Fully Solved)

% Sample Papers Class XII ( Twenty Papers Fully Solved
-includes 2020 solved paper)

% Sample Papers Class X ( Twenty Papers Fully Solved -includes
2020 solved paper)

(e) Practice Papers for SAT -1 Mathematics (15 Papers - Fully Solved)
(f) SAT - II Subject Mathematics (15 Papers - Fully Solved)

%, USE E-BOOKS & SAVE ENVIRONMENT WWW.MATHSTUDY.IN

Download Mathematics E-Books for C.B.S.E / I.C.S.E. / L.S.C. / JEE from www.mathstudy.in



INTEGRATION

1
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17.

18.

dx

1 dx
SOUOMON <1~ | gyt~ J=wra )
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SOLUTION

4x+1 dt
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SOLUTION

Let I /x+2 / * d+/ 2 =L +h (say) = L=T+ D ....(0) Now, I / * Put

. (& = X = —daX —aX = sa = RN S § ow, = X ru
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210g’x—|— \/)Cz—l‘-f—Cz....(ll) From (i), (ii) and (iii), we get I = \/x2 — +210g‘x+ Vxs— ’—l—CWhere,C:Cl—f—Cz

S5x—2
1+2x+3x2

d
cLetl= /3 2+2x—|— ldee put,5x—2=A (E(SXZJFZJHL 1)) +B=5x—2=A(6x+2)+B....(i) Comparing coefficients

5
0fxin(i),weget5:6A:>A:8
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5 5 6x+2
Comparing the constant terms in (i), we get —2=2A+4+B = —2=2X 6+B = -2= §—|—B =>B=—— / 63x2 ol L
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3
1
/ 1/ dx 11 [*T3 Lt (221 L o (iv) From (i, (iii)
= ==X tan = —tan ....(1v) From (11), (11
3 2 3. 2 A\ 3 V23 V2 | V2 V2 )
+2 +1 + 2 S
T3]t T3 3 3
d (iv) we get [ = -1 (32 +2x+1) Mo (2 o) ez 2 - Ye
and (1v) we get / = —lo X X - tan = —
g 6 g 32 V2 61 T 32
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(x—5)(x—4)
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20.

21.

22. .

6x+7 (6x+7)dx d, , )
:LetI:/ / Let6x+7=Ax | —(x*—9x+20) | +B = 6x+7=A(2x—9)+ B ....(0)
(x—5)(x—4) VX2 —9x+20 dx

Comparing coefﬁc1ents of x in (i), we get 2A = 6 = A =3 Comparing constant terms in (i), we get 7= —9A+B=7=-9x3+B

~ B=34 -1 3(2x_9)+34d I 3/ 29 +34/ Dy 35 1 34h (Say) (i) Let 1
- = ———aX [ = — I — [ = ay) ....... 11 (&) =
V2 —9x+20 V2 —9x+20 V2 —9x+20 1R !
/ >0 /dt /l/zdt 212 4.0y =27/ —9x 4 204C) ... i) I / / dx
—_—— X X 111
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2 \
2 —Ox+ 2 (2
* 2 2
/
9
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9
...(iv) From (ii),(iii) and (iv) we get I =3 x 21/x? — 9x + 20+ 34log ‘ <x - 2) +vx2—=9x+20

9
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Let 1 / rr2 / r+2 d / (x=2)+ / d+4/ =1+

: e = X = ax = X = X =1

J Vax—x2 Va4 — (2 —dx+4) . /4 [a_ (x—2) [a_ (x—2)>

4sin! (222) 6oy Wh 1—/ Put(x—2) =1 =2 (x—2)dx—di - — - [ _] (-0
sin 2 5...( erel| = mux = X — X = ..1—2 \/E_Z +

1 |
VA =1)+C = —\/4—(x—2)*+Cl = ~V4—x2 —4+4x+C| = —\/4x— x>+ C) ... .(ii) From (i) and (ii) we get
[ x=
—V/4x —x2 +4sin”! ( 5 )—i—C[C Ci+ ()

x+2
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2x+2+4+2 1 2x+2

x+2 1 2x+4 1 dx
:Letlz/\/—d f/\/—a' dx+/ Let/ =1+
242x+3 V21 2x+3 +2x+ 2 24 2x+3 Va2 +2x+3 Va2 +2x+3
2x+2 - dt 1
b (say).... . (i)WhereIlzf/ /—:f/fl/zdt:7><2t1/2:f><2\/x2+2x+3+C1: 2ot 3+
2. x2+2x+3 2] 12 2 2

x (x—|—1)+\/(x+1)2+2‘:log’(x+1)—|—
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/223:/221—13:/ 2
Va2 +2x+ Va2 +2x+ + (x+1)2+(ﬁ)
. (iii) Hence from (i), (ii) and (iii), we get I = \/x2+2x+3+log‘(x+ 1)+ v/ x2 +2x+3‘ +C[C=C+GC]

... (i) Also, I, =

=log

x+3
x2—2x—5
SOLUTION
d . . . -

: Letl = / 5 dx Letx+3=A - (x*=2x—5) | +B=A(2x—2)+B....(i) Comparing the coefficients of x in (i), we

X

1
1 —(2x—2)+4
getl =2A=A= 3 Comparing the constant terms in (i), we get 3=B—-24A =3=B—1=B=4 " Zfsd
X
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2x—2 1 . 2x—2 5
2/x2 o _de+4/ 915 12511+4Iz...-(u)Wherell:/mdeutx 2 —5=1t= (2x—2)dx=

dt'l_/d_l ] = log|* —2x—5[ +C ('")Ad’_/ > _/ 5 _/ - )
S A= - =loglt| = log|x” —2x — +Cy ....00) And L, = 2 _2x—5 (x—1)2—6_ (x—1)27<\@>2_

x—l—\/g
x—1+6

1 x—1-v6
log
2V6 Tlx—14+6

1
lC =-C;+4C,

+C

1 2
+ C, ....(>iv) Hence, from (ii), (iii) and (iv),we get I = Elog|(x2—2x—5)’ + %log

2

5x+3
Va2 +4x+10
SOLUTION

Sx+3 d
: Let I = /\/—dx We write 5x+ 3 = (x +4x+ 10) +B = 5x+3 =2xA+4A+ B ....(i) Comparing the
X2 +4x+10
coefﬁcients of x in (i), we get 5=24 = A=5/2 Companng the constant terms in (i), we get 3 =4A+B = B = -7 .

23.

5 (r44)+ 2x+4 dx 5 5 )
—/ ————dx -7 | ————==1 - 7L (say) = [ = =} — 7L ....(ii) Now, I} =
x2+4x+1 Vax?+4x+10 Vx2+4x+10 2 2

2x+4 dt “1)2
/\/—deutx +4x+10=t= 2x+4)dx=dt .. I, f/—:/t dt =2/t =2v/x2 +4x+10+C; ... (iii) And
2 +4x+10 Vi
2
x+2+\/(x+2)2+(\f6) |:10g’x—|—2+\/x2—|—4x—|—10‘—|—C2 . (iv)

I _/ _/ dx
r = m_ \/<x+2)2+<\/6)2

Hence, from (ii), (iii) and (iv) we get I = 5v/2 1 4x+ 10 — 710g ‘x+2+ V2t Ax+ 10‘ +C

=log

5
C=3C1-1C

Choose the correct answer in each of the Exercises 24 and 25. :

24 / > I
) oy 4
(a) xtan~!' (x+1)+C
(b) tan~ ' (x+1)+C
(©) (x+1)tan"'x4C

(d) tan~'x4+C
SOLUTION
(B) Let / / dx o dx tan"! (x+1)4+C
N € = = = tan X
X2 +2x+2 (x+1)2+1

g dx
25. / —————equals
J. V9x —4x2 d
1 -8
(a) §sm

)
(s
>
=

+C

4
a

+C

(©) fsm (

Ox
(d) fsm 1( 5 +C
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:(B)Let[:/L:l/L:l/Lzl/
Vorae 2] 9 2 N2 2 2
Ve m () [e2 ()
4 8 4 8
L. (8&—9
Czism ( 5 )+C
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