INTEGRATION

[ NCERT Exercise- 7.11

By using the properties of definite integrals, evaluate the integrals in Exercise 1 to 19. :

/2
1. /coszxdx
0
/2 /2
T
SOLUTION | Let / — / cosZxdx ... (i) and I = / cos? <2—x> dx .. (i)
0 0
/2 /2 /2 /2
) . .. 2 .2 .2 2 75/2 T
Adding (i) and (i), we have 2 = /cos xdx + / sin“xdx = /(szn x+cos’x) dx = /dx: x]o §:>I: 7
0 0 0
w/2
V/sinx
|
smx+ CcoSXx
/2
V/sinx
SOLUTION |: Letl = /
\/smx—i— Cosx
b
E_x /2 /2
cosx . o . v/ sinx
x ....(i1) Adding (i) and (ii), we have 21:/ ——+ —
/cosx + V/sinx Vsinx+4/cosx /¢
) + ,|cos (x)
2
/2
B / \/cosx+\/smxd /d 7:/2 —0 n:>1_ T
) Jcosx++/sinx N N\ T4
2
3 ﬂ// sin®/2xdx
- sin®/2x + cos3/2x
.37
2 2 sin ——X 2
SOLUTION | Let 7 7 ol G) = 1 7 <2 ) d 7 ol
etl= [ ——r——dx...( = x= | — "y
- 3/2 3/2 :23/2 3/2
Jsin 2x + cos3/2x Y (n_x> -+ cos? (n—x> ) sin 2x + cos3/2x
(i)
2 2
Adding Gra N, we have 27 7sin3/2x+cos3/2 7151 ]n/z 0" T
ing (i)-and.(ii), we have 21 = dx = x = | =——0= =
s sin’/2x + cos3/2x 2 4
2
A cos’ xdx
4. /—.5—
sin’x + cos>x
s(®
/2 5 /2 cos” | 5 —x /2 -
cosx ) sin’x .
SOLUTION | Let/ = / — " _dx...() Also, [ = / dx = / ———dx... (i)
sin’x + cos>x T b cosdx + sin’x
0 0 sin’ 5% +cosd [ ——x 0
/2 5 /2 /2
. . . COS“x sin’x Ccos x+3m X n/2 T
Addlng(l)and(u),wehaveZI:/7.5dx+/ x—/ dx—/ldx— x], .,I:—
cosdx + sin”x cosSx + sin’x cosSx + sin’x 2 4
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5. /\x+2|dx
s
/ (x+2), ifx< 2 7 ; (x+2?] 7
_ _ —(x+2), tx<— o _ X
SOLUTION Letl_/\x+2|dx |x+2|—{ rr ey = /(x+2)dx+/(x+2)dx— ; +
_5 =5 -2 =5
«+27]7 {2427 (-5+2)° (5+27 (242°] 1 L9 40 S8
2 |, 2 2 2 2 = 5093l =332~
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6. /\x75|dx
2
8 5 8 S itees 5 8
SOLUTION LetI=/x—5|dx:/|x—5dx+/|x—5|dx|x—5|:{ (—x(fS_) ) e ,',1:—/(x—5)dx+/(x—5)dx
2 2 2 ’ - 2 5
5 8
T s S s = Les 4)£5(5—2)+2(64—25)—5(8—5) = 11542 15— 0 _g
B 27| =SB (64-2) mSB 5 = e S - S = =

1
7. /x(l —x)"dx
0

1 1

SOLUTION LetI:/x(l—x)"dx:>I:/(1—x)[l—(l—x)]"dx
0 0
1 1 1 ol 2] ! ! 1
0/( x)x'dx 0/()51 x )dx n+1 n+20 <n+1 n+2> (0-0) (n+1)(n+2)
/4
8. /log(lthanx)dx

0
SOLUTION

m/4 n/4

Letl = /1og(l+tanx)dx...(i) Also, I = /log
0 0

l+tan | X d
-+ tan Z—x X

/4 /4 /4 /4 /4
1= 1 L P - /1 2 a — [ tog2dx— [ tog (1 +anv)dr=log2 [ 1dx—1=21=log2 /" =
=1= 0og 1+ tanx x-O og 1+ tanx x—O og2ldx / og anx)dx=log / X =2I=log2 x|’ =
0

log2 i 0 1_751 2
(log2) 3 V)T i=glog

2

xV2—xdx

©
—

0

SOLUTION
0 2

LetI:/x\/Z—xdeut2—x:t:>—dx:dtWhenx:O,t:2andwhenx:2,t:O.',I:—/(Z—t)\ﬂa’t:/ (2:1/2—z3/2)dr:
0 2 0
232 5/2]2
3/2 5/2 \

2
4,02 4 2 4 2 8vV2 8V2 16V2
— |2AR LI — 203l _Z == 7T
{3: < ] Gt 3 x2v/2 5x4\/§ s 5

/2
10. /(ZIOgsinx—logsian)dx
0
/2 /2 /2 /2
Let]:/(210gsinx—logsin2x)dx: / [2log sinx — log (2sinxcosx)|dx = / [2log sinx — log2 —logsinx — logcosx]dx = /logsinxd
0 0 0 0

/2
T
/1ogc0s (—x) dx
2
0
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2 2
g " T T T 1
= / logsinxdx — (log2) [x] / logsinxdx = — (log2) 5—0 = _EIng = Elog(2) = Elog 3

w/2

11. . / sin®xdx

—7/2

SOLUTION

/2 /2
Letl = / sin’xdx Let f (x) = sin’x = f (x) = f (—x) .". f (x) is an even function. .. I =2 / sin®xdx
—m/2 0

/2 . /2 .
_5 1 —cos2x Iy sin2x _|m sinm 17717
- / 2 SR 122 | 72
0 0

12. .

1 +sinx

Let/= [ _xds = 1= ii) Adding (i) and (ii (20 = ﬂ””_xd -
e 7/1+sinx ...... 3G) = 1+s1n (- x /1+s1n x ....(i1) ing (i) and (ii), we ge = [ —dx=
0 0

1 +sinx

1 —sinx 1- smx - ,
dx=7n | ———dx= 717/ 717/ secx — tanxsecx) dx = 7 [tanx — secx]g = 7 [(tan 7T — sec ) — (tan0 — sec0)

1+ sinx 1 —sin%x cos?x
0

0 0 0
w[(0)—(=1)—(0—1)] =2n Hence, I =7
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13.

14.

15.

16.

/2

/ sin’xdx

—x/2

T
2
Let f(x) =sin’x = f(—x) = [sin(—x)]” = (—sin(x))" = —f (x) = f(x) is an odd function of x. = / sin’xdx =0
B
2
2
/cossxdx
0
27 2a /
Let/= /cosSxdx Let f (x) = cos’x Now, we have f (271 — x) = (cos (27 — x))° = (cosx)’ = cos’x = f (x) /f(x) dx= 2.0/ f(x)dx,
0 0 0, if f
T b 27 T
== 2/cossxdx Again , we have f (T — x) = (cos (T —x))° = —cos’x = — f (x) = 2/cossxdx = 0 Hence, /cosSxdx = 2/cos5xdx =2
0 0 0 0
/2 .
© sinx —cosx

1 +sinxcosx

0.
SOLUTION

(= T
71-/2 71-/2 S| ' ——XxX | —CoS| ——X
" sinx — cosx . 2 2
Let/= [ —— " dx....(i) ThenI = / dx

~J 14sinxcosx T T
0. 0. I'+sin 5X|cos| 5—x

/2 ) T2, . T2 .

" CcOSXx —sinx B A 9 Sinx — cosx cosx —sinx Sinx — coSx -+ cosx — sinx

= [ ———  dx....(i1) Adding (i) and (ii), we get 2] = / d / dx=
J 14cosxsinx
0 0

1+sinxcosx 1-+sinxcosx 1+ sinxcosx

0
/2

/dezoéI:O
0

T
/log (1+cosx)dx
0

SOLUTION
V3 i3 3
LetI:/log(l+cosx)dx...(i) éI:/log[lJrcos(ﬁfx)]dx: /log(lfcosx)dx....(ii)
0 0 0

T T T T
Adding (i) and (ii), we get 21 = / [log (14 cosx) +log (1 —cosx)]dx = /log (1 —cos’x) dx = /log sin’xdx =2 / log sinxdx =
0 0 0 0

T /]
I= /logsinxdx = 2/10gsinxdx =21
0 0

/2 /2
T
Where I} = / logsinxdx ....(iii) Then, I} = /logsin (2—x> dx
0 0

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



INTEGRATION

/2 w/2 /2 w/2
= 1| = / logcosxdx (iv) Adding (iii) and (iv), we get 2I} = / log sinxdx + / logcosxdx = / (logsinx+logcosx)dx =
0 0 0 0

w/2 /2 . /2 . w/2 /2 w/2
. 2sinxcosx sin2x . . /2
/ log (sinxcosx)dx = / log —s dx= / log 5 dx= / logsin2xdx— / log2dx = / logsin2xdx — (log2) [x],
0 0 0 0 0 0

/2 /2 /2

" T : T T

= / log sin2xdx — (log2) (2—0> = / logsin2xdx — ElogZ =L 5~ log2 .....(V) Where I, = / logsin2xdx Put 2x =1

0 0 0

17 7
n.. L= E/logsintdt = 52 / logsint dt
0 0

T
= 2dx = dt When x = 0,7 =0 and when x = E’t

/2
T T T
= / log sinxdx =1 ... From (V), we get 2]} = 1| — ElogZ =1 = —Elog2 S I=2x <—210g2> = —mlog?2
0

a
17 /Lx
"Oﬁ+¢afxd

a a y
Jx . Va—x Va—x .. . .
;Let]:/idx....(l)=>12/ x:/kdx....(ll)Addln (i) and (ii), we get
| v | Vvt Vahe v ‘ )
a a
_|_ —

2] = Mx: (])dx:[x]g:a—():a.'.lzg

, Vx++a—x z
4

18. /\x71|dx

0

/ 1) ifx <l ‘ / k-1 [e-1?"
LetI:/|x—1|dx|x—1|:{x17 i,fx>1 _'.I:—/(x—l)dx—!—/(x—l)dx:—[ 5 ] —l—[ 5 ] =
0 ) 1 0

0

Lo 1)42p—0j= 24 2—5
2 2 272

a

19. Show that/f(x)g(x)dx:2/f(x)dx ,if f and g are defined as f(x) = f(a—x) and g (x) + g(a—x) =4
0

0
LetI:/f(x)g(x)dx:/f(a—x)[4—g(a—x)]dx :4/f(a—x)dx—/f(a—x)g(a—x)dx Leta—x=t = —dx=dt
0 0

0 0

0 0 a a a
When x = 0, = aand when x = a,t =0 :>I:74/f(t)dt+/f(t)g(t)dt:4/f(t)dtf/f(t)g(t)dt :4/f(x)dxf
a a 0 0 0

/af(x)g(x)dx4/af(x)dx1:>214/af(x)dxHence,IZ/Gf(x)dx
0 0 0 0

Choose the correct answer in Exercises 20 to 21.:

/2
20. The value of / (x3 +xcosx+ tan’x + l) dx is
—m/2

(@ 0
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(b) 2
©n
@ 1

SOLUTION

/2 /2 /2
I= / (x3+xcosx+tan5x+1) dx=1= / (x + xcosx—+ tan x+1 dx+ / ldxI=1+[x] /n/z—ll + 2+ 2Whereh =
—m/2 —m/2 —m/2

34 (—x) cos (=x)+tan’ (—x)

ol

<x3 +xcosx+tan5x> dx=1=1I+nNow, for I} ,let f (x) = x> +xcosx+tan’x . f (—x) = (—x)

ST

= (—x3 — XCosXx — tan5x) = —f(x) .. f(x) is an odd function Thus, I; =0, Hence, I = &

2
i 44 3sinx)
21. The value of/log —— |dxis
4+4+3cosx
0

(@) 2
(b) 3/4
© 0
d -2

SOLUTION

T
2 2 443sin| ——x
i 44 3sinx i (2 )
1= /log —— | dx Also, I = /log dx
4+3cosx T
0 0 443cos | ——x
2
w/2
4+3cosx 4 4 3sinx
:,1_/10 dx:>1:—/log ) s T= 1= 20=0=1=0
44 3sinx s 44 3cosx
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