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DEFINITE INTEGRATION

PROBLEMS

Very Short Answer Questions

l. &3 3,08 JASrod DS HEoIY) S D0

a
1. I(azx— x3)dx
0

a 2.2 AR 4 4 4
SO|.J-(a2X—X3)dX:|:a X —X_:I ~_a_a_@a
2 4 4
0 0
3
2xdx
2. jl+x2
2
3 2xdx 2 3
Sol. =|In|1+ =1n10- In5 In(10/5F In

Tt

3. .[\/2+ 2cod) @

0

Sol.f\/2+20059 6=f«/_2§/_€ c&sg B:l:f 2065( /B
0 0 0
:[4sin9}n: {sinE— sinaz ‘

2], 2

4, .Tftsin3 x[EoS xd>
0

Sol.fsin3 x[(toS xdx=f siff fi— x)codT(— X)d
0 0

TT
:—Isin3x00§ X dx=-
0

=21=0=1=0=-1=2I=0=1=0
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2
5. [11-x]dx
0
2 1 2
Sal. j |1- x | dx= j — (x- 1)dx+ j (x= Dd>
0 0 1

1 2
:j(—x +1)dx+j (x—1)dx
0

6. J' COSX 1x
—n/21+
2
Sol.Let 1= | COSXax ... (i)
21t €
2 b b
1= | COS(’”lz ”_12_ X)dx 1 (x)dx = [ f(a+b-x)dx
+e
—2 2 a Adding (1) and (2),
T2 X cos xdx
= I Tlr e -———(2)
w2 LF
2 /2
2l = j w)dx= j cos xdx
—11/2 1+¢€" -1/ 2
2
2I:2j cosxdx. cos x is even functip
0
:>l=[sinx]g/2:>I=1
1
7 J' dx
0 3-2X
Sol.t dx [ 2/3-2x l__\/_—_\/— =—(+J3=(+
£43-2x_ 2 )" (V3-21-v32d=-(=V3=(V3 )
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8. T(\/E—&)de
0

Sol..[(\/a—\/?()zdx:.[ (a+ x+ 2/ a/ x)d>
0 0

2 a
X 2
=|ax+—-2/am/2Z
{ 2 3

0

2 _
2.8 _4o_6d+38-83_ 1
2 3 6 6
/4
9 J'seé‘edl)
0
4 4 /4
jseé‘ece:j seto .séd ed:j st 1 fah 0)d
0 0 0
4 4 /4
Sol.Let = | (se<,29+ set taﬁe) @=| sé6oe [ A dece
0 0 0
tan° 0 v 1 4
=tanf) "4 +| =1-0+=(F Q=—
\ ( " ] Y g-
3 X
1o.|=j dx
0 x%+16

Sol. x>+ 16 =t 9+16=1
2x dx=2tdt -0+ 16 =t
x dx=tdt

5 5
tdt
|=£T=£dt=[t]2=5—4=1
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1
11. j x & dx
0

1 1
SOI.J.x@_Xde:%J.2xc—;TX2 dx, put X=
0 0

= —2Xdx = dt= 2xdx=-di
Xx=1=1t=1,x=0=t=0

1 )
I =% { —etdt:—;[—é]ol

12, |:T dx
1

Sol.Llet2x—-1=% UL:t=3
2dx =2t dt LL:t=1
dx =tdt

3
=jt L dt=[t])=3-1=2
1

:—r|Q_
B —w
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Sol.

Sol.
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Short Answer Questions
$08 Haasredd J3)H ST ) EHHATHIIN

4 4.2 4 4
[Zax=[~ 1+1dx:|:j(x—1)dx+jﬂ
01+x 0 1+ X 0 O1+x

X2 ¢
= {7—40 +[log(+ x)]3

42
:?—4+Iog5— logl= 4+ logt

2 X2
jlx2+2
x2+42-1 _f( 2
j X2 +2 o _I(l x2+2jdx

-1 -1

- _fldx 2l = e
-{ef, -2 (2
:[2-(—1)]—ﬁ{tan'1(% ¢ ta”_l('%ﬂ
a2y (-4 ]

:3+x/§{tan‘1(—%j— tant (/_2}
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i S T L | T
[x]0 [tan x}o—l tan® E 1—4

W2

j x2 sin xdx

0

2 w2 T2 2
2 o [ _

J'x smxdx—[x - cosxj0 —j (2x)¢t cosx)d—(0—0)+2j' X cos xd»

0 0 0

v/

2
=2[xsin x]g/2 - J' (2x)E cos x)ds
0

T /
:2[§><1}+ 2 cos>}g 2

=m+2(0-1)=1- 2

4
J'|2—x|dx
0

2 4
[l2=x|dx+ [ 2= x|
0 2

2 4
=j(2—x)dx+j(x— 2)dx
0 2

r 27 2 &
= 2x-2 | +| 2 —2x
2 2
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T2 sin x
6. ——— dx
{ sin® x+ coS X
W2 sin x
Sol. Letl= .[_S—dx .. (1)
o SiN° X+ CoS X

w2

sin° (rt/ 2— x)dx
o Sin° (/2= x)+ cos ft /2 X,

( .?f (a—x)dx= Jélf (X)]
0 0

/2

=

o SiN° X+ coS X

co® xdx

. @)

1)+ (@),
m2 . 5 /2
1= [ SIX*008 Xy, Ty
5 Sin® X+ coS X 5

o= =T
2 4

12 .
™2 sin® x— cog x
5 Sin® x+cos x

™2 sin? x- cod x
0

| :Tsinz (/2= %)~ co$ f /2 x),.

5 Sin®(t/ 2— x)+ cos {t /2 x)

Tf (a—x)dx= J?f (x)dx
0 0

™20 x- sirf x
'([ cos x+ sir? de - (2)

| =
Adding (1) and (2),

/2
0dx
2= | ——————dx=>1=0
J(; cos x+ sirt x
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Vn+l+Jn+ 2+ .+ n

8. lim B0 S0 Lo,
m n
Sol- im Vvn+l+yn+ 2+ .+ k- n
2 lim e
. Z\/— (1+j+\/71/ 1+ + +\/_I']/
= lim =| &
n-o N
10 i
=lim = 1+—
n~oon§ n
:Jl‘\/1+ X dx:g[(1+ xf’z]l
0 3 0
_ 2302
—5[2 -1]= [Zfz 1
9. lim [i+ 1 +...+—1} 85 S0 8050
nool N+1 n+ 2 6n

Sol: Iim{ ! + ! +..+ L }
n

n-o| N+1 n+ 2 n+5
Iim1 1 + 1 +o.+ -
neen| 1,2 1420
n n n

5
1
= mo|x=[|og(1+ X). = log €
0
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10. lim 1[tan£+tan2—n+ ot taan} 30 8RB0
N-o 4n 4n 4n

Sol: Iim1 tan£+tan2—n+ . tanrlT
n-on 4n 4n 4n

.1 it
=lim =) tan—
n- oo nZ 4n

1
= j tan2* dx
0 4

LSl

=N

UL
log secz - log sec}]

log+/2]-0

:ﬂ[-l}logZ: 2log2
2 Tt

==

n i3

11 1im > ——— Q0 S0F'0d0
n_>ooi:1| +n
Sol li S
coim Y ———
nﬂw§i4+n4
3 3
" d 4]
nooo3 1 n X3
=lim>- B =jm =%~~~ =]
— 00 -0 N +
n .:1(| ® (j 4y 0¥ 1
n n

x*+1 =5then ?(dx:%rdt.

Upper limitwhenx =1ist=2.

Lower limitwhen x=0ist=1.
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1 3
X
dx =

1
. xA+1 40t
0 1

1 2 1
:Z[Iog t]; :Z(Iog 2)

n
12. lim )] 21_2 A0 S0 od
n-ojq N™+1
&1
Sol:  lim > —

ﬂ-»ooi::l_n +i2

N’ & 0D PEHNO (3o

xdx 12dt 1
IF_ g

b 2
ol+x 27t

:%IogZ: Iogx/_2.

13. lim

n - oo

Sol- fim (1+24+34+ Lt n4j

n5

4
[1+24+34+...+ nj 5 9 B
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1 22 n2 1/n
14. lim Kl+—2j(1+—zj...(l+—zﬂ B0 S0 B0

n—-oo n

Sol:

- 1/
~ im n+1% ) n®+ 2 2+ 2\
n-oo n2 n2 n2

=lim
n—oo n

2 .2 1/n
Dy:Iim(n J;']

Nn—oo n
1 2+ )"
Ology = lim=log 5
n-o N n

- \2
=lim 1Iog {1+(—Ij }
N—co n

log(1+ x* )dx

o —r

2X
1+ x

17,2 . 90
:IogZ—Zj(X :1 1de
ol X +1

=log2-2| x]t + 2[ tan® ﬂ(l)

=log2-2+ 2(tan* 1)

dx

= [x log(1+ x? )]Z —J:; X =

T
=log2- 2+ 2—
¢ 4

Ulog, y=log 2- 2+g

log 2—-2+11/2

y=¢
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. -@i|l/n
now| "

Let y=lim

n-oo

n

[(I_n)—lln

eaey= e (- (5)- ()

1 r
= lim =) log—
n-oNio n

= lim izmg(—rj

n-on n

1 1
:jlogex=[xlogx](1)—jdx
0 0

:[xlogx—x]t
=[x(logx-DJ; = -1

Dy:e’lzl.
e
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Long Answer Questions

&3 $,08 HASTr08 DB H0EoTD) ERMA I

T?Z dx
0 4+5cosx
w2 w2
Sol. [ - dx
0 COSX 4 1—tar|2§
4+5 oy
1+tarf =
2
:Tj»z dx
0 4[tanzx+1}+ E{l— taﬁx}
2 2
[tanzx+1}
2
put tans = t = L sezX dx des dx 29
2 2 2 1+ t2

x=0=>t=o0 andx%: =1

1 (1+ t2) odt

_£4t2+4+5 5¢ 1+ £

_} 2 {|3+t}1
19- 2 |3-t

:E |né :_1|n2
3 2] 3
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b b b
2. j J(x-a)(b- x)dxSol. j J(x-a)(b- x)dx= j J-2+ (a+ b)x abd
S CS I
I 2 2
o 2+ +b)x= ab= — )g_ b _ a+b2_ a+ b2+
s—X“+(a+b)x-a ( (ak)x'ra)J—(xzj(zj a
ESREES|
= — - X-=

2 2

_(a+b
8 g2

&

b

__(b-a¥r .. - _
—O+T[sm L@~ sint ¢ lj

Tz o

Y2y sint x
3. j dx

o V1- NG

sintx=t=

dx= dt
1- x?
Sol. = x=sint

x=0= t=0 and x=%:> 1=E

T

:_itsmtdt (tfsmtd)ﬁ —_[ 1(~ cosjt

0

1/2
J' Xsin~ X
0

= t(—cost)le:O +(sin 9%0 :g[—\@]— 02— 0

2 2
_1_.3

2 12
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4 .
Ti/[ SIn X+ COS X

4, .
0 9+16sin 2x
w4 . /4 .

Sol. .[ S|nx+<.:osx « = .[ smx.lr COoS X dx
o 9+16sin2x 1 9+16[1- (sinx- cos)j |
put sinx— cosx t (cosx sinx)dx
Xx=0=>t=-1 andx=g:> =0

-(f I dt
7,25- 1612 167,25 _2
16
0
5
1 1 Z+t
“16 .5 IIr'5_
16 2% O
4 -1
:—i [ﬂ- :_1@|n|:3:_1|n3
40 |9/4] 40 20
/2 .
5 J- as_lnx+ bcosxdx
5 Sinx+cosx
w2 .
Sol | = j aS.II‘l X+ bcos>&x -4
Sin X+ cos X

0

. [T Tt
w2 asm(— x)+ bcoE— % a a
= | 2 2 ( [f0dx = [f(a-x)dx
) Tt Tt
0 Sln(z— XJ + CO{Z— Xj 0 0

2 )

acosx+ bsinx

1= [ = dx 2)
sin X+ cos X

0

w2 _, .
(1)+(2) = 21 = J- a(sin x+ cosxj b.(SInX- cosxc}x
0 COS X+ sin X

/2

TT
= g (a+ b)dx= (a+ by = = (a+ bg
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a
6. J'x(a— x)" dx
0

n+1 n+20

~

a
aXn+1 Xn+2 _an+2_ a‘r’r2
nt+1 nt oz

an+2

T D+ 2)

7. fx\/Z—x dx

0

a
Sol. | :Ix\/Z—xdx
0

Tf (x)dx = ff (a= x)dx
0 0

2 2
= [ @~ x)xdx= [ (&/x~ x/x)dx
0 0

5/2

2 3/2 2
=I[2(x)1/2—x3/2]dx _|2X77 X
4 3/2 5/2 0

22(2)3/2__2(2)5/2:\/—2[53__8} _16/2
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Tt

J'xsin3 xdx
0
Tt
o :.[xsin3 xdx
0
Tt a a
= j (11— x) sin® (- x)dx j f(x)dx= j f(a= x)d
0 0 0
Tt Tt Tt
I =J'(n—x)sin3 xdx:jnsin3 xdx—j X sirt xdx
0 0 0
=IT[Sin3 xdx= 1|
0
U T . .
=2l= IT[Sin?’ xdx= njwdx
4

0 0

T
=E(—3cosx+ COS3X) :E(— 3= 1——1+ 3-—]j
4 3 Jo 4 3

3
=6 2/3)—%[.16/3
D|_ll_6:£-[

243 3
Tt
X
JTmem™
01+S|nx
TU
N (
g +S|nx U
sz (Tt—x)dx f ]»[ xdx
01+Sin(T[—X oL B sinx
TU
= | a T (il
01+s|nx

T 1o T dx
21 =j NN
O1+S|nx 2 1+ sinx

2]
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Tt m .
:1_'[J- 1 _J-sme 1 dx
2 0co§x  COSX COSX

TT TT
=T I sed xdx—J' sec X tan xd
2

= ]—ZT([tan X, —[ sec *g)

=’—2T[(0—0)— -1-1) :gEQ:n

Tt
X sin® x
10.
J(;1+ coé x
T xsin® x
Sol.1 = [ XS X g
o1+ coé x
=f(n—x)sin?’(n— x) I(n x)sin° Xq
o 1+ cod ft— x) o 1+ cos X

T sin® x T xsin® x
=nf x-|

d dx
01+co§ X 0 H cod x
. . (1)
sin® X
= J'—dx—l
01+co§ X

ol _f sin® xdx
O1+ cog x

Put t = cos x= dt = —sin x dx

a4 . 2 1. .2
2|:j—(1 tz)dt:j1 tzdt
1 1+t J 1+t

. H_“ 1+2t2jdt= [_H 2tarit ﬂl—l
=[—1+ 2tan ]}—[— B 2tant ]})

P L 2(_1[)=E+E:n
4 2 2

4
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11 J—Iog(1+ x)d

o 1+ x?

Iog(1+ X)
Solj L X

Put x = tard
dx = seé 0 do
ll1:x=0=>0=0
ullx=1=06=1m4

| _Ilog(l+ X) 4 T log(1+ tard )setd @

o 1+X° 5 (1+ tarf0)

4
= j log(1+ tan )®
0

w4
| = j log(1+ tan )@
0

4 TzT tan—— tard
= J' Iog{1+ tar( ﬂ jog 1+— (03]
0 1+ tanZ tarb

w4 4

w4 /4
_ .[ Iog[1+1_tane}da: .[ Iog[ 1+ tarb+ taﬁ} ® = .[ log o = .[[|ng_ log(t+ tarﬁ)]) g
0 1+ tan@ 0 1+ tarB 0

4 /4 /4 n
=log2| @~ [ log(t+ ta® )@= logd @- 2|=|ogz(e)g’4=(|ogz)Z
0 0 0

1+ tane

T
Ol=—log2
3 g

X Sinx

12, |———
1+cog x

dx

oOt—

£ xsinx (Tt— x) sint— x)dx
=ol.1 ~([1+co§ X I  cod - X)

‘—:.:I

(Tt— x)smx _f sin xdx _T X sin xdx

0 1+co§x _01+ coé x 3 & cds

T

= T[{ tan™ - cos x})0 — |
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2I:T[{tan’11— taﬁl(—]}): (n+nj ﬁ

4 4 4
ﬁ jf X sin x T[2
4 " l1+cog x 4
/2 .2
13. jo_dx
4 COSX+ SinX
/2 .2
Sal,. I:J' SIT X g ——(1).
COS X+ Sin X

0

.o TT
:j dx
Tt [ T
0 co§ —— X|+SIn—— X
S(Z j {2 j

w2
cos xdx
= [ ——.
4 SinX+ cos X

Q.+ 2.

w2 .. 2
SIN™ X+ CO§ X
1= ] S x+cof x,,
Sin X+ COS X
1

=l==| ————dx
2 * sinx+ cosx

/2
m dx
0 sin X+ cos x

tan(x/2) = teado8 Do

2dt 1-? . 2t
dx = 5+ COSX= 5 SiNX= 5
1+t 1+t 1+t

sinx+cosx ¢2t+(1-t°)

™2 dx f 2tdt

0

. dt 1 2+ t-1]
) 2£ (W2)? - (t-17 ZDZ\/_ZPOQ*/_Z‘ t ]Jo
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:—(Iogl— Iog\/E 1}
V2 J2+1

1 OgJ§+1 J2+1
x/i 1x/_2+1

Tt
15. j
03+ Zcosx
Sol: tan% =t 908050
2dt 1-t?
dx = =
1+t 1+t

X=TT=> t=o

Xx=0=1t=0.

2dt
A T 1+t2 _°° 2dt
£+Zcos !J J

2 1_t2 _05+t2
1+ 2

[tan oo — tan q

&\N

=% 7

%\N
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1

16. j'sin‘l( ZXZJ dx
0 1+X
Sol: X = tanf €908 L00

— dx =seé8 do

0 x=1=06=

NG

XxX=0=>06=0.
1

Djsin'l( 2X2jdx
0 1+x

4
= j sin'l( 2tang jseée i)
5 1+tarf 0

/4

= [ sin™(sin® )seto @
0

/4

= [ 20(3eC6 @
0

/4

=[26 tang] o

/4
- J' 2tar® @
0

=[26 tane]g/4 —- 4 log(se® ]XM

Aot

—2|09\/_2

1
-2/ = |log2
(zj J

-log 2

ks

NIF NI NI o
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1
17. J' xTan* xdx
0
Sol: X = tand 9508 b0

= dx =seéBdo

0 x=1=06-=

N

x=0=06=0.

1 /4
Dijan‘lxdx: J' 0 tard seth @
0 0

4 A s
[ Btand sed6 e=[ed@} - [ taho @
0

0 0

(1) 1%
=—| = |-= [ (seéB-1)d

23]
_m 1 14 _m_1 wa Ll w4
=3 2£5e89c9+2£ &= z[tarﬁ)]o +Je]0
:1_-[—1[1]4._1(1_-[ _1_-[+1_-[—_1:1_-[__1

8 20 204 8 8 2 4 7

3/2
18. [ [xsinmx |dx

-1

Sol. |XSinTx| = XbinTx, -1<x<1

[X[Sintx| = =x sinTx , 1 < x< 3/2

3/2 1 3/2
L I|xsinnx|dx: I|xsinnx|dx+j | x sirmt x| d:
-1 -1 1
1 3/2
=Ixsinnx dx— j X sinrtx dx
-1 1
x [BoSTIX  simT X' G(:0$t x sim X2
Tt Tl.'2 -1 n T[2 1
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:1+(—1)(—1)_{__1__1}
T Tt ™ T
~1,1, 1,1 .3 1
T nmwmnTn I
19, [XSINX g,
1+ cog x

Sol = (1= x) Bin(rt— x)dx| ¢ _fea
!) o i %) .([)f(x)dx .[)f(a x)dx

T . T .
=nj(n x)sin xdx _ .[ sin xdx
0

1+cog X . B coé x
T . T .
sin xdx Tt¢ Sinxdx
o) = AMXX | T SINXAX
J'1+co§ X 2j B cod »

0 0

t =cosxdt=—- sinxd»

Tsinxdx ¢ -dt _f dt _ .t dt
'([1+co§ x_j BF_I i E_Zj ¥ ¢

+1 -1 0
f(x) is even

1
=2(tan™ t)o = 2(tan* + tart (

(
Ao

X = a Sind 93508 3050

= dx =acod do
Xx=0=>6=0
X=a=0=12
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/2
m acod @

J(; asinf+v & - & siRd

:"/2 acod @
a(sin6+ co® |

co I[—9
_”/2 2 ;‘f sin@dd
9) ¢ COsB+ sirb

|

o —,

%28

=)
I~
NS

|

D
~

+

(@]

o
A~
r\J\:l

”f sinBc
5 sin6+ coP

(T
——0 |
:,TJ,_Z sm(2 j
0 sin(n—9j+ co{n—ej
2 2

:"f cosf® _ 1% (si®+ cod )
0

cosf+ sind 20 sib—- coB8

[

17 1
_J- _(e)TI/Z —[j-—[:]—-[
2172 22 4

4

21. I log(1+ tan x)dx
0

/4
Sal. | = J' log {1+ tan(’—T— xﬂ dx
5 4

T
4 tan— — tan x
= j log 1+4—T[ dx
1+ tanz tan x

/4
1 tanxj dx

= j log| 1+
5 1+tan x

/4

=j|og
0

1+ tan x+ 1- tan >j
dx
1+tan x

/4

= j [log 2- log(1+ tan x)dX
0

www.sakshieducation.com



www.sakshieducation.com

/4 /4
= j log 2dx— j log(1+ tanx)d:
0 0

=log 2(x)F'* - |

T T
2l=—log2= I=—log?2
) g 8 g

LPOIPECEI DIPTP.

Theorem-1:

2
|, = Isin”xdx 29000 |, =—1 1_5.29:0 T3IPs)
n
0

Proof:
2 /2
I, = jsinn xdx = j sim™! x.sinxd
0 0

2
=[—sin”‘lxcosx]:/2+f (- 1)siff? x.cos xd
0

T2
=(n=1) [ si"™? x(& sirf x)dx
0

/2 /2
=(n-1) j siri“‘zxdx—j sirf xd%
0 0

=(n=-Dl,, = (-1,

l,A+n-1)= (-1l _,= I,n= (-1,
n-1

O, =—1,_,————— 1)
n
Note:
(1),8° n 508" N-2,n-3,--mmmemmmee ONED o
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n-1 n— n—
I, =—1_ ,=I 3I =l —1':’
n n n-2 n—2 n— n4 4= n- 4 "ot

- n-1np-3.n 5D...-|o I I; ag),c N 28 2oy o BJ Doy,
n n-2n-4

Ul

/2 /2

= | jsm X dx = j dx=[ |,

1'[/2 1L
T2

/2

I sinxdx=[~-cos>};

/2

=—cosg+ cosG-06 %

/2

0 jsin"xdx:n 1 =3, 5 ]ﬂlfnls even.

n n-2 n-4

/2

0 [ sin xax="2d =350, Ax it nis odd.
5 n n-2 n-4 3

Theorem- 2:
/2 l

= I cos' xdx eona |, — - 29LAT®EY) .

w2 w2 T /2
= J'co§‘ X dx= J' co§(—— % dx J' sil xd
0 0 2 0

Theorem- 3:

4
= j tan" X dx esood In+ln_2:ni1. 29 AT

Pr oof:
/4 /4
I, = jtann x dx= I tad™? xtaf xd:
0 0

/4 /4

= I tan"? x(seé x 1)d>¢f taff > xsec xdxj tdn’ X
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/4

[tamtx]" 1

- n-1 _In—Z____ln—Z
0

1
O |n+|n—2=n—_1

Theorem-4:

T4 n-2 _
I, = j sec xdx @owd |, = (\/nizl + r;_il o2 @TEILY 0
0

Pr oof:

/4 /4
= jsed‘ X dx= j seb? xset xc
0

0

/4 /4
=[seé“2 xtan% —_[ (- 2)sét? xsecxtan x
0

/4

=(x/§)”'2—(n—2)j sef ? x(set x 1)dx
0

/4 /4
=(/2)"2-(n-2) J. sel xdx—J' set? xd}
0

0
=(2)" %= (n-2)l, + ("= 2)l,,
l,@+n=2)= (/2] + (n- 2)},_,
= 1,(n-1) = 2)" 2+ (n- 2)l,_,

n-2 )
Dln:(\/i) +n 2|n—2
n-1 n—-1

/2 /2
Theorem 5: 1, .= [ sin™ xcos' xdxeowd I, ,= [ sin™ xcos' xdx. eS83HHN
0 0

Proof:
2 /2
I = J. sin™ xcog' xdx= _[ sif™* (sinxco% x)c
0 0

{m-1)siA™2 xcosxdy

o 2
_| =sin™ x cod™? x +W2 co§?
n+1 n+1
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/2
_m-1 j sin™ 2 xcod xcoé xdx
n+1 5
/2
_m-1 I sin™ 2 xcod' x(t siff x)d:
n+1 0
/2
_m-1 f sin™? xcod' x- sif" xco8 x)d
n+1 5
_m—lI m—].|
n+1 m-2,n n+1 m,n
:>|mn 1+m_1 = m_llm—Zn
n+1 n+1 '
+ —
:>|mn ntm :m 1|m—2n
“Ln+1l n+1 '
sin™txcos®t x m
Dlm,n:_ + ]Im—Zn

m+n m+n T (1)

Note: m  50eS" m-2,m-4,---- HAZdosTe

_m—lI ~_m-1 m3 . m1 m 3 m 5
m+n

T O,n

™2 a2 mEnm A 2m oA 4

m,n

g |y, QG ,E N DB Loy Toe B 203

/2 /2
SN Isinoxco§ xdx:I co8 xd
0 0
/2
2 codt x| 1
I, = jsmxcoé‘ xdx=| - =——
: 5 n+1 0 n+1
o1, =Mt M=3 1 imis odd
' m+nm+n-2 ™1
/2
gm-1_m-3 J. cos xdx if mis eve
m+nm+n- 2 5
T2 n-1
Corollary 2: If 1, ,= jsmmxcoé‘ X dx thenlm,n:mlmﬁz.

0
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Very Short Answer Questions

. 806 HATrELL S0 Qa0

/2
1. J' sin® xdx

0

Sol.Nn=10%6 “‘oosps

T2
0 ‘fsin”xdx:n 1Dn 3Dn 5D...—
5 n n-2 n-4 2 2

/2
[ sin®® xdx = — & P = 85
) 1086422 51

/2
2. j cost x dx

0

Sol.n=11233 203

/2

0 [ sin" xdx= Nl -3 oy 2
5 n n-2 n-4 3

/2
J' cos' xdx——[—ln—3 S

0
_11- 1E;I.1 3D11— 5 _2_
. 3_

/2
3. j cos X[Birf xdx

0

69;

/2

Sol. I= j cos’ x[kirf xdx,

m=2, n=7

/2
j sin™ x(tod xd> Here m even,
0

n odd
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Sol.

Sol.
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_ n—lD n-3 2 E 1
m+n m+n-2 m 3 m- .
7-1 7-3 7-5 1
= X X X
9 7 5 2+ 1

/2
J' sin* x[tod xdx
0

/2
J' sin™ x[tos' xd» .m=n=4
0

Here m, n even

_ (n=1)(n- 3)... —1EE: (& 1)(4 3)(3): 3
(m+n)(m+n-2)...2 2 ge64dp2 28

TT
Isins xcod xdx
0

let | (x) =sin®xcog x= f(m- X) = sir?(m- ¥ co§(m= X

=sin® xco$ x= f( X

sii xcod xdx

oo

T
0 J'sin3 xcof xdx=
0

L) (-3 meimes 2, 5312
‘m+n m+n-2

Nm
Wl N
©
o W
(J'IH
PR
o!lns

21

J'sin2 xcod xdx

0

f (x) =sin® xcos' x

= f (2m-x) =sin*(2r- x) co$( 21— ¥

sin® xcos x= f( ¥
and f(r- ) = sif xcos x { X

| =4|sin® xco$ x dx

o—nNlg
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4(4-1)4- 3)2 4at m

e 0 e6MIZ2 ¢
/2
7. j sin20tod 0 @
-11/2

Sol.sirf 8 co< 0 %6 HBoa%aw

f(6) = sirf 8 cos 6 do
f(—8) = sirf (-0) cod (-B) = f(8)

/2

= 2j sif 0todo @
0

/2
j sin™ x[tos' xdx
0

n=7 EATS) 2035

=2n—lD n-3 2 B 1
m+n m+n-2 m 3 m

—1D7— 3D7— 5[—!—1

9 9-29-43

Pl deur e D
9753 315

=2d

/2

8. .[ sin®0coso @

12
f(8) = sir’ cos 6

f(—6) = sir? (-6) cos (-6)
= —sir'0 cos 6 = —f(9)
f(6) & Hdoabo

Sol.

T2
O J' sin0cosO @ = (

-1/ 2
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a
9. jx(a2 - x?)""2dx
0

Sol.x = a sinB a=asim

dx=acodbdd 6 =172

/2

= [ asing (£ - & siR6 J'* acds &
0

/2 /2

:jagcofe sirp 8= 3] cd® sBil 6
0 0

:ag(—COSq ejmz = ag(—o-p_lj :é
9 0 9 9

2
10. Ix3’2\/2— x dx
0

Sol.x =2 coé 6, dx = 4 coP sinb do

0
1= [ (2*?cos’®

/2

V2-2c0¢0 € 4cod sif Wi

/2

=4 j 2?2 Y2 cod00sirfo @
0

T2
{16Dj coé 0 sirf e 6}
0

n=even, m=even

—16 A1 31
6 5-2 22 2
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1
L [x°@-x)°"2dx
0

1
Sol. | :jxs(l—x)S’de
0
X = Sif 0 e90& 8080

dx = 2sinB coP do

U.L.X:1:>6?:7—27

LL X=0=6=0

/2

www.sakshieducation.com

Short Answer Questions

| = j sint®9(1- sin’6)*22co® sid
0

w2
=2j sin'e coso @
0

m=11 odd and n=6 even

_n—lD n-3 1 m1

m+n m+n-2 m 2 m -

268 2 el 088402
171513119 7 5 3

4
2. [@6-x*)"%dx
0

4
Sol. | :I(16—x2)5’2dx 9308 B0
0

X =4sird
dx = 4 co$ do
UL. x=4=0=172
L.L X=0 =6=0.

r

4

.

512
1531¢
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/2
| = j (16-165irf 6 }/204co9 0@
0

/2 /2

= j (4)° koS 0 0@ = (4?[ cofer@
0 0

6 E5—1D6— 3D6— SEE

= (4
@ e a2

= (4 2 G EL = (4 E20= 640
6422 2

3
3. [ (9-x%)*%dx

-3
Sol: X = 3 SiNO €908 3050
dx =3 cod do

X=3= 6:1[
2

X=-3=0=

ol

3
0 [ (9-x%)*?dx
-3
/2
= [ (9-9sirf6)'?3sirb 3co8 @
-1t/ 2
/2
=8 [ cos'6.sirb @
-1/ 2

f(8) = co$ 0 'sin6 and f(-6)
= co$ (-0) sin(-0)
= —co$6sind
= 1)

Hence f is an odd function 6f

www.sakshieducation.com



www.sakshieducation.com

/2
O [ f(eyde=o.
-1/ 2
5
4. [x3(25-x*)""?dx
0

Sol: X = 5 SinO e9:858 80500

X=5=0=—
x=0=06=0.
5
0 [x3(25-x*)""?dx
0

/2

= [ 5°sin®0(25- 25siri6 J'2 5coB &
0

w2 2
:511J' sin°6 cos0 cod @= Blj sitd cd® oc
0

_gl (8—1D 8-3 O 8—5 g( 3 Jd;[;
8+3 8+3- 2 8+3—4 8~ 3

1
—51175539@ Pt g L L Sxm
1109753 2 11 9 99

T
5. jsin8 xcod xdx

Sol:  f(x) = sirf x co< x
— f(=x) = sirf () cog (=x)
= sirf x co< x
= f(x)
f 6 HH00H0o

Tt T
0 jsin8 x cog xd>:2jsin8 xcog xdy
-7t 0
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f(x) = sin® xcod x
f(T-x) =sin® (11— x) cos f1- x)

=-sin® xcod x=- f(x)

TT
J'sin8x<:os7 xdx= (
0

T
0 J'sinsxcos7 xdx= (

-Tt

7 72
6,. Hudx
3V X—3
Sol:  x=3co80+ 7SIt e0&3080

= dx = —6 coP sinB + 14 sinb cosO
=8 coP sinO

DD DO X =T iS

7=3c0%0+ 7 sirfo
— 7(1 —sif 8) = 3'cod

= cos0 = 0:>9:g

OIS SO X =3 is

3=3co<0+ 7siAO

= 3sin’ 0= 7sirf0
= 4sinf0= 0= siB= 0=0= (

7-x _ |[7-3co$6- 7sih® _ [4cogO _
Also = - = _—2—00t9
x-3 \3co$0+ 7sif0- = 4sir’ 0
7 7_X /2
Of,|]——=dx= | cotd(8co® si )
3V X~3 0
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/2

=8| coso @
0

:8&2:8_11[22'[
2 )2 2) 2

/2 _ _
j cod xdx=n—1Eln—3...]—T
! 2 n-2"72

6
7. [J(6=x)(x~2)dx
2
Sol:  x=2co80+6sifO e85

dx = (—4 coP sind + 12 sinb cosB)do
= 8 sinB cosO do

ADD VIO X=6=

6=2co< 0+ 6sinO
— 6c0< 0= 2co80

—4c0€0= 0= cof= G:>9:1—2T

2=2c0¢0+ 6SiAO
X=2= — 2sinf 0= 6sirf0
= 4sif 0= 0= siM= 0=0= (

4 ?‘/(6— X)(Xx = 2)dx
2

(6=2co$0- 6sih0 )
T
= (2cos 0+ 6sifO- 2
y 8sin6 cod @

/2

= [ (2cos)(2si® )(8si cdd R
0

/2 32TI/4
=32 co$ 9 sire e=7j sif @ @
0 0
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2/9_
=g (1 coscﬁjde
0 2

/2
8. f tan> xcod xd»
0

T2
Sol: J' tan® xcoé xd
0

T/2 ;A0
sin® x
= co$ xdx
o COS X

/2
= j sin® x co$ X dx
0

2
= j sin® xco€ xcos X dx
0

2
= [ sin® x(1~ sirf x)cosxd:
0

sinx=t= cos xdx =dt

X=0=1t=0
1
= [t~ t?)at
0
(Y111
6 8) 6 8 24
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Long Answer Questions

1
L [x"2(1-x)>"%dx
0

Sol:  x=sirf® = dx =2 sind cos6 dd
x=1= sinze:1:>e=g.
Xx=0= sif8=0=06=0.

1
0 J'x”z(l— x)%/2dx
0
/2
= [ (sin®8)""?(1~ sin’® y'? 2sir® cod @
0
/2

=2j sin” 0 coSO siM® co8 &
0
T2

=2J' sif®codo @
0

m:8,n:6w;’obfooa>5w

= B
m+n m+n-2

_n-1_ n-3 m—le—3L[
m,n y"" o,
m m 2 =
=6—1D 6-3 ¥ 6-5
8+6 8+6-2 8 64
8—1E§— 3D8— 5D8— 7[_]]
8 8-28-48 6 -
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2.

Sol:

Sol:

T
[(@+cosxj dx
0

T
[ @@+ cosx§ dx
0

i X 3
:j(1+ 200§——9 d
0 2

3
(2 cog %) dx

1
oO+—

n X
8j cod = dx
O 2

X
2

ADD VIOt =

N |

QD WOH T =

w2
= 16J' co$ tdi
0

_16 6—1D6— 3D6— SE-E
6 6-2 6-4 2

gt

F dx
]

2y(9-x)(x-4)

www.sakshieducation.com

=t DTN = dx =2 dt

X =4 co8 0 + 9 sirf 0 9283050

= dx = (-8 coP sinO +18 sinB cosB)do

=10 cod sinB
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X=9=>

9=4co$0+ 9sifd
— 9(1-sirf8)= 4coé6
—5c0€0=0

= cosP = O:>9=%[

X=4=
4=4cos0+ 9siA0
— 4(1- co6 = 9sihb
—5si0= 0= si= 0=0= (

VO-Xx)(x-4)

_ [9-(4cos 6+ 9sirf0 )
(4cos 0+ 9sifO- 4

=+/5c0<0 sirf6 = 5co8 sif
/2 H
_ I 10co® snﬁ)de

t dx
D£1/(9—x)(x—4) o S5cosd sirf

=2[0])'% = z(l;j =T

4, ?xz(\/ﬂfdx
0
Sol: X =5sif0 eSa0= dx = 10 sird cos df
Xx=5= sif0=1= e=g
Xx=0= sirf6=0=06=0.
Dfxz(«/S——xfdx
0

/2

= 25sir 8 ¢/ 5- 5sif0 )10siA cds &
0
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™2
=250.5"% [ sirrd code @
0

QE),E M 28 Doy N a3 203

Slmn:(n_lﬂ n-3 o n—5 o W?Q(m—lmm—\?j
’ m+n m+n-2 m-n-4 m - m m-—-2

Dj’)xz(\/S—x)7dx
0

:250.5’2{1EI§§G}EI—4G—2}
13119 7 5

W

_250.5/?28_ 250.(5'2
99x 13 1287
_5°(9)(8)(5)"?
1287
513/2 16
1287

5. 2In(1+ cosx} (& cosxd d
0
Sol: 2J’n(1+ cosx¥ (& cosx) d.
0
21 X 3
j(200§ Mzsiﬁ—j d
! 2
=28 jncoéo5 sif2 dx
2 2

—=t= dx = 2dt then

X=2M=t=T1

Xx=0=t=0.

TT
:28><2><J'co§0 tsif td
0
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T2
=28 x 2x 2x j cog? tsif td

/2
=2 ]

0

m,n

0

cog? tsirf tdt
eV DO “(ooa.)sw

n—lD n-3

o

2mn
0 [ @+cosxf (& cosx) d
0

1

:210x

m+n m+n-2

7_5

6 14 12 10 8
45n

32x 32x 64

32x32x 451 _ 45

T 32x32x 64 64

/2

X Tt

I

0 S

dx =
X+ COS X Z\f

X dx

m—IDm— 3 1[;
m m 2

et

:zlo[itﬁgltﬁ@r@r@r

e

> log(v/ 2+ 1) @ s

1
oty
N

0

sin X+ cos X

sinX+ cosx sinX cos

2 dx
i

sin X+ cos x

( X L (/2-x) ldx
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t:tani dx= 2dt

2 1+t?

dt

|:’_T} “Le g :Ef dt
4 2t 1-t 2¢2t+1- ¢

1+t2 1+t2
:Ei dt _n 1 Iog\/_2+t—1
202y +(t-17 2\ /2 TV 2- 1,
-Tt \/_ 1 Tt
= lo \/_2+1
Mz[ NER J e

a2

Tt TT
2log/ 2+ 1)=—~— log/ 2+ 1
g( ) T3 g/ 2+ 1

T .
7. jxgl_nxdx S50f 2050
o 1t+sinx
Sol | = Imex j(n X) sinft— )X
1+S|nx

1+ sinft-

[ Tf (x)dx = ff (a- x)dxj
0 0

:jf(n—x)sinxdx
5 1+sinXx
I_T nsinxdx_f xsinx .
01+sinx 01+ sin X
T . s .
:j nsmxdx—I:ZI:n.[ sm_x ax
O1+S|nx 01+ sin X
Tt
:nj(l— 1_ jdx
0 1+ sin x
T T
=m|dx—-T1T dx (1
J(; J(;1+sinx (1)
T2
ConS|derj dx:ZJ' __dx
+ sin x o 1+ sinx
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T2 1 /2 dX
2 — 1 ax=2]
< 1+sin(n— x) \ 1+cosx
2
/2 /2
:2! L: I Seéﬁ d)
5 2co$ (x/2) 3 2

/2
:(2tan5j = Xta- 7& 2 @
2), 2

2i =m(x)g — 2m= (M) - 2=1C - 21

|l =—-T
2
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