INTEGRATION

[ NCERT Exercise — 7.6

Integrate the functions in Exercise 1 to 22.:

1. xsinx| SOLUTION

d
Letl = /xsinxdx :x/sinxdx—/ [dx(x)/sinxdx] dx = x(—cosx) —/1-(—cosx)dx: —xcosx+/c0sxdx = —xcosx+

sinx+C

2. xsin3x

. cos3x d —cos3x xcos3x xcos3x 1 sin3x

Letl—/xsm3xdx_x<— 3 )—/ldx(x)< 3 )]dx_— 3/cos3xdx—— 3 —|—§- 3 +C =
1 1.

—gxcos3x—|— §sm3x+C

3. X%

SOLUTION

LetI:/ e’dx=x / edx— /(dx /de>dx xe* {/erxdx]qLC x’e Z/xexdx+C et — [/de /li(x)

C=x*-2 {xex—/exdx} +C=x* —2xe"+ 25 +C = ¢€" (x2—2x—|—2) +C

4. xlogx

2 (1 2 2 2
Letl = /xlogxdx—logx/xdx / logx)/xdx dx =logx 5~ / Py dx = Elogx— f/xdx—&—C = Elogx—
. X

L = Eiogr— e
2><2 —Zogx—4x+

5. xlog2x

SOLUTION
Let [ xlog2rdx — (log2n ™ [ Liiogzn (£ ) ax = tog2x)- e [ 2{ ) dxt € = Ztog(2x) -+ [xax+C =
e'/xogxx—(ogx)~3—/$(ogx) > x—og(x)-g—/ﬂ 5 | dx+ —Eog(x)—i/xx—i- =

x2 1 2 X2 2

log (2x) — = =€ = —log (2x) S+
g OB T oy T Rl

6. x logx

3 d 3 3 3 1 3 3
Let I = /leogxdx =logx (g) —/ <<dx(10gx)> <);>>dx = %logx— f/x dx = %log( ) — 3% %+C = %logx—

X3+C
9

7. xsin"'x

SOLUTION

Let/= [ xsin 'xdx= [ sin”'x-xdx=sin"'x- x—z - i(sin*]x) x dx =sin"'x- 2 x—zsin*lx—
2) ) \ax 2 \/il_ 7 5= 3

1/‘ x2 X2 1 11 / X2 1 11 Wh ! / X2

— = — — — = = — — — y = =

5 mdx 2s1n X S 2sm X Sl ere, I;
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sin’6 1 1 1sin26
/ cos 0d6 = / cosGdQ /sm 9d6—f/(l—cosze)de:f/de—f/COSZGdG—fO—f +C
1/—1_5m 2 2 2 2 2

1
79 — 5sm@cosa +C = Esirrlx— Em/l — X240 ... ()

2 1|1 1 —C 2% —1 V1—x2
From (i) and (ii), Wegetl_x—sm Ix— = |=sin"!'x— —xv/1-x2| +C |C= L= ( al )31n71x+u+c
2 212 2 2 4 4
. xtan”lx
SOLUTION
Ltl—/t”d—t ”/d / d(t ”)/(d)d—t : / xzt - 1/ xzd—
et/ = [ xtan” "xdx=tan x- [ xdx T an~ x xdx)|dx=tan" 'x 1+x22 2anx2 x2+1x—
t x+1—1 xzt th 1 . c t 1 1t 5
—an xfz/ T2 dx = an xff/ 1+x2 Ean xfi( —tan— x)+ 7Ean xfEerzan X+
C
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9.

10.

11.

12.

13.

14.

xcos 'x

SOLUTION
Let 1 / “lxd / “lyoxd /d / /d d e (E ! x2 d
€ = XCOS Xxdx = coS Xx-xdx = cos xXax — COS x xax X =COS X| — X
2 V1—x2
% eos! +1/ al X o5 A o 1= SeosTxt L (i) Where I / X put 0=d
= - = 1 == 1 ... = = = dx =
2cos X 5 ﬂdx 2cos X S Ecos X S i ere [ mdx ut x = cos x

cos?0 (—sin )

V1 —cos20

1 1
C = ~3 <9 +cosB4/(1— 00526)> +Ci = 3 (cos_1x+x\/ 1 —xz) +C) ... .(ii) From (i) and (ii), we get I = (2)c2 —1)

Y i—esc|c=S
4 2

—sin0do . I} =
cos lx
4

(sirfl)c)2

Let/= /sm X deutsm ly=0=x=sin0=dx=cos0d0 -. 1= /92c050d9 92/0050d6 /( 92) /cos@d@)d@

:92sine—/29sined9:ezsine—z/9sin9d6+c:92sine—2 {6(—c059)—/(1)(—c039)d9} +C=6%sin0+26cos O —

2/cos9d9 +C =6%sin6+206V 1 —sin’6 —251n9+C:x(sin*]x)2+2sin*'x\/ 1—x2-2x+C

xcos 1x

vV1—x2

Ltl—/xCOS s Put t = ! ———dx=dt. [ = /t tdt = t/ tdt / d(t)/ tdt |dt
et I = x Put cos lx = Ve x=dt . I= costdt = cos o cos
—tsint+/sintdt:—tsint—cost+C:—t\/1—c0s2t—cost+C:—cosflx\/l—xz—x+C:— {\/1— cos” x+x}+C

xSCsz

SOLUTION
2 2 d (x) 2
Let/= /xsec xdx :x/sec xdx—/ d—-/sec xdx | dx = x(tanx) —/(l)tanxdx:xtanx+log (cosx)+C
x

tan”'x

_ g 1 gy — fan—1 _ do -l L= 1
Let/= [ tan ‘xdx= [ tan” 'x-ldx=tan 'x [ (1)dx y (tan~'x) - [ (1)dx | dx=xtan™'x 3 —— _dx+C = xtan"'x 2log(
X

1+x2

x(logx)?

SOLUTION
d

LetI:/x(logx)2dx:/(10gx)2~xdx:(10gx)2/xdx7/ (d(logx)2~/xdx>dx(10gx)2~xz
X

1] (%?
(2logx) - x] <2> dx+

2 2 2 1 2 2 2 1 2
:%(1ogx)2—/(logx)-xdx+C:%(logx)2— (log x) %—/;-%dx +C:%(1ogx)2—%logx+ E/xdx—l—C:%(logx)z—
ogrt 10— g — logas 2 hc
3 ogx—&—2 2+ 2(ogx) 5 ogx+4x +
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15.

16.

17.

18. . e

19.

20. .

21. . e

. (¥ +1)logx

) ) d ) X L[
LetI:/logx~(x +1)dx:>10gxo/(x +1)dx7/ d—(logx)~/(x +1)dx | dx =logx- ?er 7/7 §+x dx+C
X X
X’ x? x x
= §+x logx—/ §+1 dx+C = g—i—x logx—g—x—i—C

e* (sinx+ cosx)

Let I = /ex(sinx—l—cosx)dx Put ¢*sinx =t = (e¢*cosx+sinxe*)dx = dt = ¢€*(sinx+cosx)dx =dt -+1 = /a’t =t+C=
e sinx+C

xe*

(14x)

xe*
Letlz/izdx:lz/ex
(1+x)

1+ sinx
1+cosx
SOLUTION

X X
(14 smx 14-2sin ~cos 5 1 X X
:Letl = / :>1:/ex 2 2 :/e" fseczf—i—tani dx:>1:/e

1 1

1+x—1
I+x  (14x)?

(1+x)°

dx:>I:/ex :/ex

1 d 1
l—|—x+ dx\ 1+x

1+cosx 2 2 2 2 2

I X
= [ e -tan > +C
1 1
X —_—— —

(x=3)e"
(xr—1)°
SOLUTION

— (iﬂ X = M x= [ €° : — 2 x=[¢* : i : X = <
zetl_/(x_lfd_/ (x—1)° ¢ _/ [(x—l)z (x—1)3]d _-/ [(X—l)ﬁdx((x—l)z)]d _(x_1)2+

2x

1 X
tan — —|— seczl dx:/e"

¢ X + a
. Ay g
COS 2

sinx

SOLUTION
d

LetI:/ezx sinxdx:ezx/sinxdx—/ d—(ezx) -/sinxdx dx=e™ (—cos x)—/2e2"(—cos x)dx+Cy = —ez"cosx+2/e2xcosxdx—+
x

2x

d
=—e*cosx+2 ezx/cosxdx—/ <d(e2)“) ./cosxdx> dx| +C) = —ezxcosx+2e2xsinx—4/ez"sinxdx+C1 =X (2sinx —cosx) —
X
2x
2x . e . C
4I+Cy .51 = e (2sinx —cosx) +C) = [ = ?(2smxfcosx)+c C= 5
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.1 2x
22. sin m
SOLUTION
2tant

3 2x 3 3
LetI:/sin*] — deutx:tant:>dx:secztdt,',I:/sinf1 — secztdt:/sin*l (sin2t)secztdt:/2tsecztdt:
: 1+x2 : 1 + tan’s
d
Z/tsecztdt =2 lt/secztdt—/ <dt(t)-/sec2tdt> dt] =2 {ttant—/l-tantdt} = 2rtans +2log |cost| +C = 2tan Lx-x+

+C

1
2log | ——
g V1422

1
= 1
= 2xtan”'x+42log (1 +x2) 2| +C =2xtan 'x+2 (—2> log’1 +x2‘ +C = 2xtan” 'x—log (1 +x2) +C

Choose the correct answer in each of the Exercises 23 and 24. :

23. / e dx equals

1
(a) §e’f3 +C

1 »
(b) gex +C

Le e
(c) 3 +

2

1
@ ze" +C

3

1 1 1
:(A)LetI:/xzex3deutx3:t:>3x2dx=dt.‘.I=g/etdt:§et—|—C: gex +C

24. /ex secx (14 tanx) dx equals

(a) e*cosx+C
(b) e*secx+C
(¢) e'sinx+C
(d) e*tanx+C

: (B) /ex(secx+secxtanx)dx: e*secx+C
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