INTEGRATION

[ NCERT - Exercise -7.3

Find the Integrate of the functions in Exercise 1 to 22.:

1. sin® (2x+5)
SOLUTION

1
:Letl= /Sin2 (2x+5)dx = 5/[1 —co0s2(2x+5)]dx

+C

- %/[1 — cos (4x+10)]dx — - lx—smmﬁm)

2 4

2. sin3xcosdx

1 1
s Letl = /sin3xcos4xdx = 5/ [sin (3x 4 4x) + sin (3x — 4x)]dx = 5/[sin7x+sin(—x)]dx

71 07 . d*l —cos7x 1 co 1 7 1 ¢
75/(Sm X — sinx) x=5 7 fi(fcosx)+ = —1208 x+§cosx+

3. cos2xcos4xcosb6x

SOLUTION

1 1y
: Letl = /cos 2xcosdxcosbxdx = E/(Zcos 2xcosdx)cosbxdx = 5/ (cos6x + cos 2x) cos 6x dx

1 5 1 1 1 1 1[sinl2x 1 [sin8x sindx
= Z/Zcos 6xdx+ Z/(2cos2xcos6x) dx= Z/(l +cos12x) dx+ Z/(cos8x+cos4x) dx=-x+- +- + +

g4\ 12 )4\ 8 T g

1
C=_

Z +C

1 1 1
x4+ Esin 12x+ gsin8x+ Zsin4x

4. sin® (2x+1)
SOLUTION

1
:Letl= /sin3 (2x+1)dx = Z/[Ssin(Zx—i—l) —sin3(2x+1)]dx

3 (_cos(2x+l)> 1 (—cos3(2x+1)

2 4 6

3 1 3 1
__- S 3 —
=1 >+C— 8cos(2x+1)+24cos3(2x+1)+C 8cos(2x+l)+24 [4cos’ (2x+1) —3cos

3 1, 1 1 1,
:—gcos(2x+1)—|—6ﬂ0s (2x+1)—§cos(2x+1)+C:—Ecos(2x+1)+gcos 2x+1)+C

5. sin’xcosx

SOLUTION
 Let] = / sin®xcos xdx = / sinx - sin’x - cos’xdx = / sin x (1 —coszx) cos>xdx = / (cos3x—cossx) sinxdx Put cosx =t =
—* 1 1 1
—sinxdx=dt .. I = —/ (t3 —ts) dt = —+ —+C = —cos®x — —cos*x+C
i - 46 6 4

6. sinxsin2xsin3x

1 1
:Letl= /sinxsin2xsin3xdx = 5/ (2sinxsin2x) sin3xdx = 5/(cosx—cos 3x)sin3xdx

1 1
= 1 / 2sin3xcosxdx — 1 / 2sin3xcos3xdx
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1 1 1 1 11 1 1
= Z/(sin4x—|—sin2x)dx— Z/sin6xdx = —1—60054)6— §0052x+ ﬁcos6x—|—C =7 60056)6— Zcos4x— ECOSZX +C

7. sindxsin8x

1 1
s Letl= /sin4xsin8xdx: 5/25in4xsin8xdx: E/(cos4xfcos12x)dx

1]1 1
= > [4sin4x— Esin]Zx +C
1 —cosx
" 1+cosx
SOLUTION
. zx X
1 —cosx 2sin D) 5 X 5 X tani X
cLetl = dx:/ dx:/tan fdx:/ sec’=—1 |dx= —x+C=2tan=—x+C
1+ cosx oo™ 2 2 (1/2) 2
2
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COSXx

" 1+cosx

CcoSX (1+cosx) — 1
cLetl = —/ —/ Ydx — / dx
1+cosx 1+cosx 1+cosx

tanf
:_x—/

1 1 X
dx+C:x—§/sec2§dx+C:x—f- 24—C:x—tanf—&—C
10. sin*x

2 (1/2) 2
SOLUTION
2
4 1 —cos2x 1 ) 1+cos4x
:Let]:/sm xdx:/ - dx = 4/(1+cos 2x— ZCostx 4/ ———2cos2x|d 4/ Ydx+

1 2
g/(1+cos4x)d —Z/COSZxdx

2 2
COS 3

3 1 1 3 1 1
= g/(l)dx+ g/cos4xd — E/COS 2xdx = §x+ 3—25in4x7 Zsin2x+C

11. cos*2x

4 1+ cosdx ’ 1 +cos8x
Let I = /cos 2xdx :/ — 4/ 1+cos 4x+2cos4x 4/ ————+2cosdx| d /der

1 1 3 1 1
g/cos8xdx+ E/cos4xdx~ = §x+ 6—45in8x+ gsin4x+C

sinZx
12.

14 cosx

2 2

sin“x 1—cos“x
cLetl =

x= [ —— :/(1—cosx)dx:x—sinx+C
1+4+cosx 1+4cosx )

13 cos2x —cos2a
" cosx—coso

SOLUTION
2

€08 2x — cos ZOc (2cos’x— 1) — (2cos?ar — 1) 2 (cos’x —cos?ar) 2 (cosx —cos @) (cosx +cos @)
:Letl= / —/ dx:/ dx:/ dx

COSX —COS X COSX —COos U COSX —COos X COSX —COos X

:2/(cosx+cosa)dx:2/cosxdx+200soc/dx—25inx+2xcosa+C:2(sinx—|—xcosa)+C

st sk she sk sk sk sk sk sk sk sk sk sk sk kol stotokokokokoskokokokokokokoskokoskoskosk

cosx —sinx
14 sin2x

COSXx — sinx cosx — sinx

14.

et =

1+ sin2x = 1+ 2sinxcosx
t_2+1 _ 1

cosx —sinx . . dt 1
*/ deutcosqusmx:té(fsmercosx)dx:dt,',I:/—2: +C=—+C=——"—
(cosx + sinx) t —2+1 t cosx+ sinx

15. tan>2xsec2x

s Letl = /tan32x sec2xdx I = /tan22x -tan2x - sec 2xdx = / (56022x - 1) -sec2xtan2xdx Put sec2x =t = 2sec2xtan2xdx = dt
*71 r—1 dt*f1 —t37 +C*fl 32 —fl 2x+C
= = t =
/ ( ) 3 Sec™ 2x seclx
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16.

17.

18.

19.

20. .

21.

22.

tan4x

SOLUTION
:Letl = /tan4xdx = / (sec?x — 1)2dx = / (secx —2sec?x+ 1)dx= /sec4xdx— 2 / seczxdx—i-/ (1)dx= /sec4xdx —2tanx+x+Cj

= ] =1 —2tanx+x+C; ...(i) Where I; = /sec4xdx Now, I} = /sec4xdx = /sec2x~sec2xdx = /(1 + tan”x) sec’xdx
3
t 1

Put tanx = 1 = sec’xdx = dt . I = /(1 +t2) dt =t+ §+C2 = tanx + gtan3x+C2 ....(i1) From (i) and (ii), we have

1 1
I =tanx+ gtan3x+Cz —2tanx+x+C; = gtan3x—tanx+x+C where C=C1+Cy

sin’x + cos’x

sinZxcos2x

sindx + cos’x sindx cos3x
letl= | —5———dx= — +-— dx = [ (secxtanx—+ cosecxcotx)dx =secx — cosecx+C
sin“xcosZx sin“xcos2x  sin“xcosZx
cos2x + 2sin’x
cos2x

cos2x + 2sin®x (coszx + sinzx) + 2sin%x cos?x + sinZx
Lo [, SRSLEME e
cos%x COS%x COs%x

5 dx = /seczxdx =tanx+C
COS%X

1
sinxcos3x

1 sin®x + cos? x sin’x cosZx sinx cosx 5 secx
s Letl= - 3 dx = 3 = = 3 dx= 5o+ = 5 dx = tanxsec”x -+
sinxcos3x sinxcos’x sinxcos x sinxcos3x cos3x  sinxcos?x tanx

1 1 s 1
/ (tanx+ ) sec’xdx Put tanx = t = sec’xdx = dt . [ = / (t + t) dt = EJrlog |t| 4+ C = log|tanx| 4 EtanszrC

tanx

cos2x

(cosx + sinx)?

SOLUTION
2 )

cos2x cos“x — sin“x (cosx — sinx) (cosx + sinx) cosx —sinx
 Letl = / T _dx= / — / 2 / _
(cosx+ sinx) (cosx + sinx) (cosx + sinx) cosx + sinx

dx Put cosx +sinx =t =

dt
(—sinx+cosx)dx =dt. ' = /7 =log|t| +C = log|cosx +sinx| +C

sin~! (cosx)

SOLUTION
2

:LetI:/sin*l (cosx)dx:/sirfl lsin (Z—x)]dxz/(—x) /dx /xdx— —x—%—&-C

1
cos (x —a)cos (x—b)

sin | (x—a)] 1 sin (x — b) cos (x —a) — cos (x — b) sin (x — a)
Let/ = / dx / dx = — / dx
cos ( Jeos(x—b) ~  sin(a—b)J) cos( )cos (x D) sin(a —b) cos (x —a)cos (x — b)
= /t (x—b)d t )d —log|cos (x— b)| +log|cos (x—a)[| +C = log [ <=9
= (a—b) an(x—b)dx— an (x—a)dx = Sn(a= b og|cos (x — og|cos (x—a)|]+C= Sn(@—b) og| =b)
C
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Choose the correct answer in Exercises 23 and 24.:

sin’x —cos?x
23. 3 ———— —dxisequals to
sin*xcos?x

(a) tanx+cotx+C
(b) tanx—+cosecx+C
(c) —tanx+cotx+C
(d) tanx+secx+C

sin’x — cosx 5 2
:Let/= | —5———dx= [ (sec’x—cosec’x) dx = tanx + cotx+C

sin2xcos?x
24, / Ces)s(zl(;);))dx equals
(a) —cot(ex)+C
(b) tan(xe*)+C
(c) tan(e")+C
(d) cot(e*)+C

1+
:LetI:/dePutxex:té(ex-l—&-exx)dx:dt.'.lz/
cos? (e¥x)

> :/secztdt:tant+C:tan(xex)+C
cos’t
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