INTEGRATION

[ NCERT - Exercise — 7.2

Integrate the functions in Exercises 1 to 37 :

2x
1+x2
SOLUTION

2x ) dt )
.:Letlz/mdeutH—x :t:>Zxdx:dt,',I:/TzlogH—C:log(H—x )—|—C
X

(logx)

SOLUTION

I><
=}

- (logx)° 1 SIS 1 5
:LetI:/ deutlogx:t:>fdx:dt,'.lz/t dt:§+C:§(logx) +C
. x x

1
x+xlogx
SOLUTION

:LetI:/

4. sinxsin (cosx

SOLUTION

1
dxPutl+logx=1t= ;dx:dt.'.lz/

/N

1 1
)dx: /;dt =logt+C =1log(1+logx)+C

x—f—xlogx) x(1+logx

I\./

< Letl = /sinxsin (cosx)dx Putcosx =t = —sinxdx=dt .. I = —/sintdt =cost+C = cos(cosx) +C

5. sin(ax+b)cos (ax+b)
SOLUTION

1 11 1
.. Letl = /sin(ax+b)cos(ax+b)dx Put sin(ax+b) =t = acos(ax+b)dx=dt .. I = ;/tdt = §+C: gtz—i—C:
1, . . -1 —1 72 —cos? (ax+b)
e (ax+b)+C Aliter : Put cos(ax+b) =t = —asin(ax+b)dx=dt . 1= 7/tdt = §+C: T+C
a

6. Vax+b
SOLUTION

IT

12 (ax+b)"? 2 3/2
.:LetI:/\/ax—i—bdx:/(ax—i—b) / dx=37+C=?(ax+b)/ +C
a
—a

2
7. xVx+2

2
Solit: LetI:/x\/x—i-de Putx+2=1= dv=di Also, x=1—2 ,',I:/(t—Z)\ﬁdz :/(t3/2—2t1/2)dt = -2
2

2 4
§t3/2+C: g(x+2)5/27 g(x+2)3/z+c

8. xv/1+2x2
SOLUTION

1 1 1£3/2 1 1
: LetI:/x\/l+2x2deut1+2x2=t:>4xdx:dt.'.1: 1/\/1+2x24xdx: Z/\ﬁdz: Zﬁ—I—C:6t3/2+C=6(1—|—2x2)3/2+

a
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9. (dx+2)Vx2+x+1
3/2

;LetI:/(4x+2)\/dePutx2+x+1:t:>(2x+l)dXZdZIZZ/(2x+1)mdx:2/ﬁd[z?/z te=

3/2

4 4
§t3/2+C:§(x +x+1)""+C

1
x—y/x
SOLUTION
1 1 1 dx dt
:Letl= = dx Put —1=t=—=dx=dt I=2 | — =2 | —=2logt+C =21 —1
¢ /x—ﬁdx /\/;(ﬁ—nx utvx N /(ﬁ—uzﬁ /t ogt-+C =2log (vx—1)
X

Ny

2
LetI—/\/_deutx+4—t:>dx—dt I_/\/_d /—dt / 1/2—4t‘1/2)a’t=—t3/2—4><2t1/2+C:>
x+4 3

2 2
I= §(x+4)3/2 —8(x+4)24C= g(x+4)1/2 [x+4—12]+C= g(x+4)1/2 (x=8)+C

10.

11. x>0

12. (3 -1)"

1 1
:LetI:/(x3—1)1/3x5deutx3—1:t:>3x2dx:dt Alsox3:t+l.'.I:§/(x3— 1/ X} 3x%dx = 3/t1/3(t+1)dt

1
3

1 1 1 73 1 4/3
73 4/3 7/3 4/3 3 3
/+4z/ +C= P4 P C= (- ) P (P 1)

xZ

(2+43:3)°
SOLUTION

x? 5 9x* dx 1, 1172 1,
:Let1:/7deut2+3x =t=%dx=dt .. I= / / ,/, dt =—+C=—t""4+C=
(243:3)° 9/ (2+3x3)° 9 9(-2) 18

13.

S —
18(2+3x3)

1
14, — 0
x(logx)m’x -

1 1 dt —m+l
s Letl= | ———dxPutl =t=—-dx=dt 1= —= [t"dt= C=
¢ /x(logx)m v rutiogx P o / tm / fm+1+

1—m

(logx)
1-m

+C

x
9—4x2

SOLUTION
dt 1 1 1 1

X
cLetl = [ ————dxPut9—4x> =t = —8xdx=dr - 1,” & ool ]
e /9_4x2x ut 9 — 4x = —8xdx g 80gH+C 80g||+C ‘9 42|

15.

16. 62x+3

1 1 1
:Letl = /ezx+3deut2x+3:t:> 2dx=dt . 1= E/etdt: Eet—l—C: Eezx+3+C
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17. =

e
SOLUTION

) X 5 ) Lypde 1 _, 1 (e 1 1
.LetI:./e?deutx :t:Zxdx:dt..Izi/;:Z/e dt:i - +C=—§+C=—ﬁ+c
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18.

19.

20.

21.

22.

23.

24.

25.

-1
etan X

1+x2

SOLUTION

etdn X 1 o
:LetI:/ideuttan_lx:tﬁ7dx:dt,',I:/e’dt:etJrC:etd" Y4
1 +x2 14x2

2x_1
e 41

) eF—e* P . . dt
.LetI:/ 2x+1 /ex :/ex+e_xdeute +et=1= (—e )dx:dt..I:/Tzlog\t|+C:
log‘e"—&—e ‘—i—C

e2x _ e—2x

e2x + e—2x

e —e X 5 - 5 5 5 5 dt 11 1
:Letlz/mdeutex—ke* =t:>(Zex—2e*x)dx:dt:>(ex—e*x)dxzA.'.IZE/;dt:§log|t\+C:

%log]eh—i-e*zx‘ +C

tan’ (2x —3)

: Let I = /tan2(2x—3)dx:/[secz(Zx—Z)—l] dx = /secz(Zx—3)dx—/dx: /secz(Zx—?))dx—x—l-C] =1 —x+C
..(i) Where I} = /se02 (2x—3)dxPut2x—3=1=2dx=dt = I, = %/secztdt = %tant—i—Cg = %tan (2x—3)+C; ... .(i)

1
From (i) and (ii) ,we get [ =1} —x+C| = 5tan(2x—3) ~x-+C where C=C|+C,

sec? (7 — 4x)

:Letl= /sec2 (7—4x)dxPut7 —dx=t = —4dx=dt -.I = —%/secztdt = —%tant—l—C: —%tan(7—4x)—|—C
sin~lx

i

sm_1
Let/ = /

2cosx — 3sinx

X 1 1 1
= Y Put sin 'x=1= md :dt:>1:/tdt:§t2+C:§(sin*1x)2+C

6cosx+4sinx

N /ZCosx 3sinx _1 2cosx —3sinx
¢ 6cosx+4smxx_2 2sinx+ 3cosx

coszx(l — tanx)?

1 secZx ) dt 2t
: Letlz/—zdlez/izdeut I —tanx =t = —sec“xdx =dt . I = —/—2: -+ C=
cos?x(1 — tanx) (1 —tanx) t —2+1
1 1
—+C=
t 1 —tanx
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26.

27.

28. .

29.

30.

31.

32.

COS /X 1
:LetI:/ \[;[deut\/;ctﬁz\/)_cd :dt.'.1:2/costdt:2sint+C:2Sin\/;c+C

V'sin2xcos2x
SOLUTION

1

1 1 2 1 2 1
: LetIz/Vsiancostdx Put sin2x =t = 2cos2xdx =dt ... I = E/tl/zdt: 3 +C=-x ft3/2—|—C: §t3/2+C:

1 2 3
§+1
1
g(sian)3/2 +C
cosx
v 1+sinx
SOLUTION

cosx dt t
:Letlz/i xPutl+sinx:t:>cosxdx:dt",lz/—:7+C:2t1/2+C:2\/1+sinx+C
/1 +sinx t1/2 1

cotxlogsinx
SOLUTION
2

1 g t 1
: Letl = /cotxlogsinxdx Put logsinx =t = ——cosxdx =dt = cotxdx=dt . I = /tdt = §+C = E(logsinx)2 +C
. sinx .

sinx
1+cosx

sinx dt 1
:LetI:/ deut1+cosx:t:>—sinxdx:dt.'.1=—/—:—log\tH—C:—logH+Cosx|+C:10g — |+
1+4cosx t |1+ cosx|

sinx

(1+cosx)?
SOLUTION
dt =21 1 1

sinx
:LeU:/‘zdeut1+cosx:t:>—sinxdx:dt.'.lz—/—:—7+C—7—|—C—
1+cosx

C
12 —2+1 t 1+COSX+

1
14 cotx

1 1 © sinx 2sinx (sinx+cosx) — (cosx — sinx) 1y
:LetI:/ dx:/ dx:/ , / / dx:f/(l)dx—
1+ cotx 1 cosx . smx+cosx ~2J sinx+ cosx "2 (sinx 4+ cosx) 2.

sinx

CcoSXx — smx 1 1 ;cosx—sinx x 1 . cosx —sinx .
/ x=x—= | ——dx+Cy .. I==-—=[1+Cy .....(0) Letllz/,ideutsmx+cosx:t
2 s1nx+cosx 2 2.) sinx4cosx 2 2 sinx + cosx

dt 1
= (cosx—sinx)dx =dt = I} = /T = log|t| + C; = log|cosx +sinx| 4+ C; .....(i)) From (i) and (ii), we get = [ = T

1
Elog |cosx+ sinx| +C Where, C = C| +C;
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33.

34.

35.

36.

37.

38.

1

1 —tanx

SOLUTION

cosx 2cosx cosx — sinx) — (—sinx — cosx)
: Letl = / = [ —dx = / / / dx =
l—tanx sinx cosx—smx 2 cosx—smx 2 cosx — sinx
 cosx

1 —smx—cosx x 1 ;—sinx—cosx 1 . —sinx — cosx
7/(1 x—f/ dx==-—= —————dx+C; .. I = 7—711 +Cy....0) Let ) = /%dx Put
2 Ccosx —sinx 2 2 cosx —sinx 2 2 cosx —sinx

dt
cosx—sinx =t = (—sinx—cosx)dx=dt . I} = /T =log|t| +C, = log|cosx —sinx| 4+ C; ... .(i1) From (i) and (ii) we get =

x 1
I= 3 Elog |cosx — sinx| +C where C = C| +C;

ytanx

sinxcosx

SOLUTION
vV tanx V/tanx yVtanx
:LetI:/ dx = dx:/ o

-sec’xdx = /(tanx)fl/2 -sec’xdx Put tanx =t = sec’xdx = dr ",
X

sinxcosx sinx

+C=2t"24+C=2Vtanx+C

1
I:/tiZdt:

——+1
2+

(1+logx)?

x
SOLUTION
1 +logx 1

:Letlz/ﬂdeutl—Hogx—t: Sdx=dr.; /Zdz §+C:§(1+1ogx)3+c
X

(x+1) (x+logx)?

X

SOLUTION
+1) (x+logx)’ 1 1 1
: LetI:/(x ) (r-logx) a?x:/()chlog)c)2 <1+> dx Put x+logx =t = <1+> dx =dt .'.I:/tzdt: —+C=
x x

X 3
1
3 —(x+logx)* +C
X3 sin (tan_1x4)
1+a8

x> sin (tan_1x4) 1.4
s Letl= / ———————“dxPut tan =
1+2x8 1+2x8

1 1 1
Sdx=dt - 1= Z/sintdt = Z(fcost) +C= — 708 (tan_1x4) +C

Choose the correct answer in Exercises 38 and 39.:

/ 10x° + 10%1log, 10
X104+ 10"

>dxequals
(@) 10 —x"4+C

(b) 10°4+x0+C

© (10°—x"0)""1¢

(d) log (10" —x'%) +C
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10x° 4 10"log, 10 dt
(D)Letl:/(W)deutx10+10x=t:>(10x9+log610-le)dx:dt:>I:/t:10g|t|+C=log(x10+10x)+

39. / —equals
sinZxcos2x

(a) tanx+cotx+C
(b) tanx —cotx+C
(c) tanxcotx+C

(d) tanx —cot2x+C

(D) LetI:/

dx / sin®x + cosx

2

: dx = / (sec?x + cosec’x)dx = tanx — cotx + C
sin“xcos2x

sin?xcos2x
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