DEFINITE INTEGRALS (XII, R. S. AGGARWAL) |

EXERCISE 16A (Pg. No.: 799)
Very-Short-Answer Questions
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I cosec” x dx

x4

74
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Now, Equating co-efficient both side we get
A+C=0 (1)
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= B= (—+—,+—de1- = ——_..—dx+_[—dx+.|'x+1
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3
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48. J.L

L x(1+2x)
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=

r(]+2x)3 x(1+2x):



e 1=A(1+4x+4x-’)+3(x+2x3)+(_“x = 1= A+44x+44x" + Bx+2Bx* +Cx
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Now, Equating co-efficient we get

44+2B=0 = 24+B=0 (1)
44+B+C=0 =:(2)
A=1 3]

By, Solving equation (1), (2) & (3) then we get 4A=1, B=-2, C=-2

L=+ € o = 1 =Aftde B[—derc[——
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= b=l o5 1+2x) 2
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1

1
I =1 ~log(1+2
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= :[logZ—log(5)+%]-—{logl—log3+ l]

=
J
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49. jfxexdx
[}]

1
Sol. Let /=[xe*dx = I=[I]

1, :J'x & g = I =xje"dx—_|{%je‘dr]cbr =5 :xe"—Il.e*afx
3 Lmxe - = ] =¢*(x-1)
I=[e"(x-1)] = I=[e'(1-1)=€"(0-1)] = I=-1(-1) - I=1

50. I x° cos x dx

0

"2
Sol. Let / = Ixz cosxdx =T —[11]:2

w & =j'x2 cosxdx = [, =x2.[cosx drﬁj‘i:dgz)!cosx afr]dr

= I, =x3(sinx)—j2xsinxdx = li*—“x:sinx—ZIxsinxdx = L =xzsinx—2fxsinxdx

= I =x sinx-Z{xIsinx dr-—.[[d(x)fsinx dx] a?r]

dx

=% L= sinx—2[—xcosx+jcosxa&-:[
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= I= [x sinx+2xcosx — ZSmxT, = =4 Z| sinZ+2Z cosZ-2sinZ —{o}
2 2 2 2 2

j=2 .5
4

a4
51. I x* sinx dx

a4
Sol. Let /= [ x*sinxex = I=[1]"

I, =Ixzsinxafx =¥ 11=x:Isinxdx-—I{dS:) sinxdr}dx

= 1= —x? cosx+‘[2xcos xdx = I =—x cosx+2jxcosx dx

= I = —xzcosx+2[x‘|.cosx a&'—IJ:dg)Icosx dr] dx}

=y T =—x:cosx+'2[:x sinx—jl.sinx dx:l = [, =—x’ cosx+2[xsinx+cosx]

= I, ==x" cosx+2xsinx+2cosx

=3 1=[—x3 cosx+2xsinx+2003x:r'l‘ =d=-|Z cos£+2 —sm—+2cos— ={0+2cos0}
o 3 4 a4 4
¥ &

2
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2 2
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52. I x° cos 2x dx

0

= F=— L == e+ 2

.y |

"2
Sol. Let /= j'x’coshcﬁf = 1=[f;]:,' 2
1]

FES jf coflFdx =1 = xz_[cos 2x dx—I{JE:)ICOSQx dx]dx

= I =x

5 5111223(_!2),‘ SIF 2x & = I _M~Jlx sin 2x dx

X’ sin2x . d(x) .
= 1 =T—{xv[sm ZI&'HI{FISIH2xdx]dx}

= 7, =x sm2x_ 1y 0052x+-.-1‘c052xdx = 1, _x sm2x+xa:052x_l.sm2x
2 2 2 2 2 2 2
x’sin2x xcos2x 1 .
= hi= + ——sin2x
2 2 4

x’sin2x xcos2x 1 . o
= = + ——sin2x
2 2 4 i



S3.

Sol.

T X sin3x dx

0

A2
Let [= [ X’sin3xdx = I=[L]"

I,=[¥sin3xdc = I =x[sin3x dx-j{dg)jsin 3x dr]a‘x

—x° cos3x , cos3x —x" cos3x 2
7+J.3x'. de B F =f+‘[r2 cos3x dx

5

= I :M+ xljcos3x dx—f[d(x—)‘[coﬂx dedx

3 dx

= e -x° cos3x [ sm_ax_.{2'\7.51113%‘,}r -y _ X cos3x  Lsin3x 2p . oo
3 3 3
—x'cos3 % 2 . d(x) ¢ .
= =ﬂ+x—sm3x—— xjsm3x dx—f Ljsml\rabr dx
3 3 3 dx
oy P —x cos3x+x“ sm3x__2_ _x6053x+fcos3xdx
3 3 3 3 3
-x*cos3x x’BinB3x 2x 2 sin3x
= I = + & — s 3%
3 3 9 9 3
—-x’cos3x x’sin3x 2x 2 .
= I = + +—cos3x ——sin3x
3 3 27
—x’cos3x x’sin3x 2x % et
=% ifi= + +—cos3x——sin3x
3 3 9 7 I
3‘ -
—(‘J cos(lfj (5) sm[’j —] 5
= 3 + 2 +—= Ec:-f}s 3 ] sin| 3 ] -0
] 3 Q2 2 7 2
) e R G e
2 29 27 12
I x’ cos” x dx

(1]

. Let I = rxlcos:xdr = JFZ[LK:2

1 =Ix: werxde =1 =jx: (#] dc = =%[Ix1dr+1x: costdx]



55.

= I = %[§+{x:fcoszx dx— I df:; ) IcostdrH

- 11:£+l " szx—j;:xsmzxdx . II:£+1 x-S'nzx—J'xsiandx
2 2 6 2 2

6 2
3 2. d
=1 = Sy 1 xjsinzx dx—j (x)fsian dx |dx
6 4 2 dx
3 2. 5
- Jri:x__’_x sm2xml[ xc052x+Ic052xdx]
6 4 2 2 2
¥ x'sin2x x 1 sin2x X x’sin2x x sin2x
= I =—+ +—C0S2X == = [[=—+ +—cos2x—
6 4 6 4 4 8
¥ ¥sin2x x sin2x |
= /= —+ +—cos 2x —
6 4 4 8 |
Y z) T T
== + +£.—cos 2‘£ ——_ —{0} D= gz
6 4 2 4 2 8 43 8
j-logxdr
1

Sol. Let Izjlogxdx =% I=[[1]1:
1

I, =Ilogx dc = I =log le dx—j[%jcﬁc]dx =l =logx.x——f%‘x dx

=R =xlogx—jdx = I =xlogy—-x = 1=[xlogx—x]:

= I=(2log2-2)—(llogl-1) = I=2log2-2+1 .. I=2log2~1
.
56. J-Iongdx
,(l+x)‘
3
Sol. Let /=[—8X i = [=[1]
L (1+x)
logx 5
=|——=dx = I, =|{logx)(1+x) dx
‘[(l+x)' . =J (log x)(1+x)

=% L= IOgXI(1+X)_2 dx — I{—‘%@I(l +x)° dx:|a!r

= I, =logx

(ltt)"—ji_(ljtx)"dx iy

1 1
S Y . NS
-1 ! (1+x) 0gx+-[x(l+x)

1ogx+j'—(1”)_xdx - j

1
e



_ logx log x
(1+x) (1+x)

1= s 1] :'”_H e [ﬁJ}—{—é"ff)+*°§[JJH

P 10f3+10g[4) log(l]] N ]:[_m%?’+log3—iog4—logl+log2]

+log|——

x+1

+10g|x|—log|x+l] =

=% I's %Iog3—210g2+10g2] 1:%log3—log2

57 j L1
o |logx (lcug:r)2

Sol. Let I= J. L ~tdx, Putit=logx =€ =x :;>£=l = xdt=dx = e'dt=dx
logx (logx) dx x

0
When x=0, f=0 and when x=¢°, 1=2

I:iG—%]e'dt, Here /(1)=1, /()=

- je’ {F(0)+ £ (1)}t = [e’.f(t):lz - [‘;—r] =§—%=?

8. Ie‘t (m]dx
x
|

Sol. Let /= e [%)dx = I=[L]
1

_ e 1+xlogx
= II—J'e (-——-—x J == j [ +logx]
Where f(x)=logx, f’(x):%; Ie"’[f(x)+f’(x)]dx=e"f(x)+c
I =¢"logx B !:[e"logx]f = ;n":(eelc:}ge—eI logl) A=

59. ! (1’; ‘:)

1
Sol. Let / = J’
0(l+x

:>11=Ie"(x+—1)_21dx Sy = | &" - 5 dx
(1+x) l+x (1+x)

Where f(x)——- f'(x)

= T 1 0
) ol :»f{e——e—) (g
I+x 1+x | 1+1 1+0 2

~de = F=[i]




Sol.

61.

Sol.

T2tan3x dx
Let I = TZtan"x i =>I= 2Ttan3xtan xdx :ZT(seclxml)tanxdx
0 0 0O
= I= 2”:.':(5;6’::2 xtan x —tan x)dx = ZT sec” xtan xdx—ZT tan xdx
0

Put 1 =tanx = dt =sec’ xdx

1
When x=0, =0 and when —g S ;t‘:2_[!4:'{—2[lo:Jg$ecx]z“t
0

5
i T 1

= /=2|—| —2|logsec——logsecO = I =2|—0]=21lo ﬁ—lo 1
[21[g4g} 2-o]-fiogz-tog]

= 7= 1—2Blog2—o} =1-log2

5%

Let /= jx +4x+3dx = F=[&]
2 I;=Ij—tir = !I:I[5+M)a§r
X +4x+3 X +4x+3
4x+3 4x+3
I = [sdbe-sf—c i L=5x-5]-—— "k
4] I(x+3)(x+1) R Ix+3)(x+1)
4x+3 A B 4x+3 A(x+1)+B(x+3)
= -+ = =
(x+3)(x+1) x+3 x+1 (x+3)(x+1) (x+3)(x+1)

= 4x+3=Ax+A+Bx+3B = 4x+3=x(A+B)+A+3B
By, Equating co-efficient both side we get

A+B=4 (1) A+3B=3 L(2)
Now, Solving equation (1) & (2) then we get, 4 =%, B:%]
B 9
I=5x~ 5][“34»:{}@ =], =5x- 5510g|x+3| 5[ ]lcg(x-i-l)

=% = Sx‘?log [x+3|+zlog [x+1]

I= Sx—%log|x+3|+§log |x+1|];

=5 F= 5_2—%log|2+3|+%log (2+1)}—|ﬁ5l—%!og(l+3)+%log(l+l)]

T 45 5 45 5
= I=|10—-—log5+—log3-5+—logd——log?2
| p OBXT 08 y BT g]

45 5 5 5 5 3
= I=5-——Ilog5+—=log3+45log2——log2 S I=5-—|9log—-log—
2 og 5 0g og ) 0og 2( 0g4 og 2]



EXERCISE 16B (Pg.No.: 811)
Very-Short-Answer Questions
Evaluate the following integrals:

1
dx
1. ;[2):—
1
Sol. :[w] :>I=log|2_3|—log|2‘0-3|
2 | 2 2
1 g _—_1
= [*E(logl—logS) il £ - log3
2%
2, dx
;!(l+x:)
Sol. Let /= J' dc. Put t=1+x" =dt=2xdx
l+x)

When x=0,7=1 and when x=1, /=2
¢ dt 5
I:j-—t—:[]og!]l :lng—*]{)gl:]ng_O:lng
1

2

3. !-@?—_qu

Sol. Let /= j’—l)
9.

dc, Put, 9x*=1=1 = 18xdr=dt = 3xa_ﬁr=%

3x 1 rdt 1 > 2
I!:J'(97_—de = !‘:E — = !1:g[Iog|9x —l|:|I
=3 I = 102 | of2)* =1]-10g |9 (1) -1 o L e
6 g < =% o i
i —f
i Ita” X
° 1+x
1 —1
Sol. Let M [0 ,Idx, Put, tan 'x=1 = ] l —dx = dt
3 e

T 2
ald r: /4 (Z] ;rz
f:j':dr af:{z} T_O ol

]

1 x

e

5. jmdx

Sol. Let / = j )dx Put t=¢° = di =e“dx
+e

When x:O,!:l and when x=17=e¢



1 . . ; .
= I= ,=[tan'l]e=tan'eétanil=tan'e—ﬁ
i 4

1+t

= oy,

2x
(l+x‘)

Sol. Let /= jl )dx Put r=x" = dt =2xdx
+ X

&

(=
.
& ey —

When x=0,7=0 and when x=1,7r=1
1
dt
J:I—,:[tan ’!]l =tan'I-tan'0=2_0=Z2
s 1+t 0
l -
T Ixerdr

1
Sol. [xe”dr, Puf=x’ = dv=2xds :>%= s

e dt 1p,. 1r 4 1
When x=0, f=0and x=17=1, !e ?=5£ed:=5[e ]n:E(e_I)

8 j‘e—_,dr
()
ce'” 1 di
Sol. Let[:j'i'\l,_(h', Potfi=— =S5—=—— = —dt = dx
T X X dx v 53 5y
When x=1, 7=1 and x=2,t=%

dx j e'(~dt)=- [e} —[e”—e]:[e—e”]:e—\/;

cos X
9.
I (3 +4sin x

Sol. Let [ = _[ cos_x dx, Put 1=3+4sinx = df=4cosxdx :>£=cosxdx
) (3+4sinx) 4
T " 1
When x=0.7=3 and x=—, (=3+4.—=5
6 2
dt_/4=_[1 =—[logS log?:]——lcbgE
¢ sinx
10. —
;‘:(HCOS" x)
Sol. Let [ = I snx dx, Put t=cosx = df =—sinxdx
b (l+cos x)

When x=0, 7=1 and x:%, (=0



r I -l.ilﬂ [tan"t]jlz[tan"Otan"]]={Oéj}=%

1
Sol. Letf:j = dx, Putt=¢" = di=e'dx
se ¥l
When x=0, t=1land x=1, t=e¢

T
_—[tan r ~tan "e—tan'1=tan’ e—-z

12. L”
e x(log x)
Sol. Let [= - —, Put 7=logx ﬁdr=ldx
vex(logx) x
When x—-l— f=—1land x=e, =1
e

l{ti: s g :[1:.-5 } :%[!33]'_1 :%[(1)3.-3_(_I);_-s}:%’(l_l):0

2/3],

Short-Answer Question
Evaluate the following integrals:

I'\J'tan x

1+x*

13.

i dx, Put tan ' x=1 = —dx=dt

Sol. Let I = j n_x
1+x° 1+x°

When x=0,7=0 and when x=1, ¢ =—§

T e Il 2y pite 2| (=} 1
= N] = dt = I= = I==|F" = === Y Bl
Jia = 1=[35] =03l s =5 (5) | e

14 I sinx
| J1+co sx
sinx
Sol. Let /= dx, Put f=1+cosx = df =—sinxdx
I\]l+cosx

When x=0, =2 and x:%, =1

sl j'd’ —j =—[20], —2[1—&]:2(«/5—1)
:.:Jsiﬁcosf’xdx



Sol.

16.

Sol.

17.

Sol.

18.

Let [ = I”Jsinxcosixdr
L1}

xl2 xi2 =
= I= IJsinxcos"‘xcosxdr - I\/sinx(]—sin‘x) cos x dr
0 [i]

Put sinx=¢ =cosx dx=dtf, When x=0, f =0 and when x-% =1

I]:Iﬁ(l—ﬁ)(l—f)dr = [lzj\/f(l—zfn*)d! =

372 1/2 11/2 1
= ; —Zr i J = I, = 3,3.2_1’7;2 +£l”'3
3/2  7/2 11/2

37
2 4 3 154—132 $42 64
o [="NE NG . -

(4]

37 11 - 231 T 231
* sinxcosx
I (l+sin4x)
Pl smxcosxdr L[] 72
. I(l+sm x) - s
= T Jsmxcosx i ZI Sin X.COS X e
1+Sln x l I+(sin3x):

. - = at
Put sinx=7 = 2sinx cosx dx = df :>smxcosxdx:?

When x=0, =0 and when x—g- =1

1 dt

"l

= =%tan"‘(r)
= E=[1] n]z%[tan"l—tan'IOJ:%[%—0}:%
jmc&

2

Let I = [Na@=r dv

= I =[Ja-F & = I]=§m+%z-sin"(i)

a

2

j(J;— ) +19")d1

=z I= {%Vuz -x +%sin(£]] = Iz{%\/az —-a’ +%-sin 3 (EJ}—{%\M: -0 +a—2-sin 1(0)}
all, a

2

:Iza—-sin](l) =% I:a—.sin'[sinfj :>1:a_"£
2 2 2 22

JfJZMxldx



NEl
Sol. Let /= I\/Z—xzdx

19.

Sol.

20.

Sol.

= :.N(ﬁ)z_(x): dc = I, =§W+%sin*[%]

NEl
=> I:[[]]f = Iz{%dz—x" +sin '[LH

V2
{%Jz—usin "[%J]—[%J2—0+sin '(0)] = I=[0+sin™ ()] -~ I=%
a 1x.l 16&
a —x"
Let I = I
Ja —a
Let, x=asinx —>dx=acosfdb
af2 . 9 4
=>.1= Iw.aws&f@
o Na' —a’sin’ @
When'x=0 = =0 = x=a .. 9:_’25
=2 4« 4 xi2
1= [ 2500 hcos0ds = I=a* [sin'0df = I=a'[sin*Osin’0 do

0 o fa: (1 —sin’ 6’)

= I:aJ'J.[l 00329](1 cos29]d8 =% J’:a—ll.(l—2c0529+cos2 29)0’9
2 2 4

= 1=ﬂ4~ jda 2[cos20 d9+1[ﬂ}d9]

s : . B 45 . x'2
= 1=% 9*25‘“29+l[9+5'"49] = 1:“—[£—sin29+5‘“4‘9]
4 2 2 il 4|2 g |

i (Y]
\ S'”['"J 3(0 in(4)(0
=N !:i._ (3£}_5in3[£)+ 2 ‘_ ( )“‘Sin(O)'i‘S"l( )( )
4|4 2 8 J 2 %
ar .
o P 3—”-0] = L
4| 4 16
a x
dx
E[nfa:ﬂ:
LetI:j. ﬁx —dx, Putad’+x* =t = 2xdx=dt :xdrzﬁ
o\ia'-i-x‘

When x=0,1=a’, & x=a,t=2a"



&t

= I= :j'}% ;:l[.’l__]r = fz[«/?]gf: = I=\2a-a :1=a(v2-1)
21. jxmdx

Sol. LetfzijZﬂxah', Put 2-x=1 = —dc=di = dx=—dl
0
x=2—-1,when x=0,1=2& x=2,1=0

= I:ji(z—r)ﬁ(—dr) = fzj(z--r)J?dr = fzzj'r” d;—jr” dt

] = e dor
-T2l -4 2
s ff = i_i 2(___J:8J5(5—3]:8\5x2_16\5

3 15 15

1
i | sin"'[ 2*,-}&
Jetm

0

1
= N | 2x " 1
Sol. Let /= _!sm [—sz]dx = I'=[i]}

= & :Isin'{ 2x,]dt,
1+x°

-

Put x=tand = dx=sec’d df.When x=0, =0 and when x:LBz%
f=tan'x

i =jsin [ﬂ}sec 6dé = I, —Ism (sin26)sec’ 8 d6
| +tan” @

2 I 2 de 2
=3 4 :I%? pec’ 0 dfd = I —2[9fsec Edﬁ—f[ﬁ]_“sec HdG}dﬁ
= 1,=2[0tan0- [1.an@dd| = 1,=2[0tan0+log|cosd]
7 ] 1
=% = 2[49tan|5’+log|ccasﬁl]oM = B 2|:-;£.1+Iog(—ﬁﬂ = :2[%-51(:@2]:%—](:@2

23. IhJ1+cosx dx
i}

Sol. Let [ = rs/1+cosx de =5 1= J‘- 2005{%} e =5 I=\6_|:cosgdx
0 0 0

w2

P

sin
= I=42.

2

A2
=t F— Zﬁ[sing]

0

. 1
= !=2J§ smE—O} = I=22—
{ 4 7



I=2

I-Jl +sinx dx
0

0

Sol. Let 1— \!I+smx dx = !— s +sm & = I= [ cos£+sin~J£ dx
. 2 2

. & xT
Sin — COs— a2
= J= —— 2| o 7=2[sinz-cos=| =I=2 sini—cosi}—{sinO—coso}
11 % 2k 4 4
2 2 1
S I=2
B | s
5 @ cos"x+b sin"x
Sol. Let /= [— . — = I={EF"
@ cos” x+b sin"x !

=d —f i
" daPcos’ x+b7sin’ x

Dividing numerator and denominator by cos” x
1

2
sec” x
% j C'OS X —dx = lejﬁ
@’ cos’ %, b*sin’ x a +b tan" x

cos’ x cos’ x

Put tanx=7 = sec’xdr=di, When x=0,7=0 and when x=

2
1 1 1 b tanx |
= = J=—|———dt = [ =—]|tan™
J-a2 ie = h=gl 2 ' ab[ = { J]ﬂ

K20

=> fz#[tan"‘(w)—tan"(o):l =% Izl[f—o] ]:2‘%

abl 2 b
26. I_ﬁr_
5 1+cos™x
xi2 Cfx i
Sol. Let /= | —— = [=|/
;[ 1+cos® x [
= = [———d
I1+cos™ x
1
T i 2 cos X sec” x
By, Dividing numerator and denominator by cos™ x, I —==s_dy = I =I+ dx
1+cos’ X sec” x+1
cos” x
sec’ x sec’ x
T e e
1+tan’ x+1 2+tan” x

Put tanx=¢ = sec’xdr=dt, When x=0,7/=0 and x—% =



o I4+9coszx
Sol. Let /= j
1

cos’ x
S
" #+Ycos” x

2

By dividing numerator and denominator by cos’ x, /= I

dx

cos’ x

AL 2 w2 2 xi2 5
:;,1:_"50‘3—163& :1:-[#0& ::’[:.[va

o 4sec” xi9 - 4(l+tan“x)+9 5 13+4tan”x
Put tanx=7/ =>sec’ x dvr=dl, When x=0, 7 =0 and when x:£, t=w
SRl sy-lfl g oplf L 4

sl3eeas 413

'?+t

(G

= L%ﬁ[m '[ﬁﬂ » 1=2J1_3[lan '(w)-tan" (0)]

2
! I T
— I:_'— s I:_
1B 2 413
e
s S+4sinx
Sol. LetI=IL_ :>I:j i dx
< S+4sinx k x
- X 2tan —
544] ——2.
1+tan”
72 (1"'"1“2 gj a2 sec’ o
= ]= de = I= - 2 — dx
0 5[l+tem:E +8fan> 0'Stan” = +8tan —45
2 2 2
Put, tanizt

= seclg.ldx:dt — seczgdxzz.dr

When x=0, 1 =0 and when x=%,1=1



29,

Sol.

30.

:;,[:2;[-# :1:2[#
S S +81+5 [: 8 }
" +—=t+1

Q 5
== ]*31 di — ]ﬁglL
*(r) +21 +[5-) —[:) +1 “(x 4) +295
1 !+i | 1
sal._ &Y (3 i 573/5 3 3 3 )|,
t+— | +] =
5 5 3 /b
=5 a2 g (3)-tan 1[i) :>1=Etan“(-——34f3 ) :>1=~2-tan‘*(94}3]:>
3 3 3 1+3x4/3 3 1+4
s
ngt - Exl I:Etan' —
3 3P 3 3
T dx
v+ 6—cosx
Let A‘r I dx = !:[[O .
*6—Ccosx
1 1 l+tan™ —
:>!1:I6 ac = I = dx ::»I,_I dx
U 1—tan® X 6(l+tan' ij—(l —tan” —)
B 2
'Px
1+tan™ —
2
;X X
=5, - 2 de = I =[——2—d
6+6tan3§—1+tan3§ 7 tan” 2+5

Put tan—=1 = seczi,ldx=dt = sec® —di = 2dt
2 22 2
When x=0,/=0 and when x=7, 1=

dit dt 2 drt
=2 = [':zfﬁ R
7|1 +;

&
=

v ww 3;%[@1[%]
= I=— [tan"(w ~tan”'(0)] = J‘[ ] =1

]’- dx
5 d+4cosx



Sol.

3l.

Sol.

Let 1=]£

I1=[1T
2 5+4cosx = [

‘}x
sec — Sec
2 de
X ¢5+4-4atan’ >
2 2

= L=
5tan’

Put tan>=1 = sec® ——a’x di  —swsec’ Xdx = 2t
2 2 2 2

When x=0, /=0 and when x=7, 7=

e N O il
7+ () 3) 3L 3k,

_ 2 . | 2z .7
° cosx+2sinx
a2 dr i 2
Let /= | ——— =11
¢ -,[cosx+25inx = I={f}
1+tan® >
dx dx n
- 11:Icosx+25inx =4 :-[ i Il:j 3 X ’ X o
1—tan™ — 2tan— I—tan” —+4tan—
+2. 2 2
1+tan 1+tan
A X
sec” —
= L= 2 dx
1—tan’ +4tan£
2 2
Put tans=¢ = seczi..-l-drzdt = sec? =2l
2 z2 2 2
When x=0, /=0 and when x*—% i=1
—I 2 dt _— J' = = J' 1
£ +4t +1 P —a1-1 ' (1) -222+(2) - (2) -1
1 1 1 I5+1-7
= I,=-2 - =dt = [ =2—e— = 1=2. log
1 J‘(1—2)'—( 5 1 J‘(~/§) =(g=3) 245 |V5-1+2




. J§+_‘_2 i —s ]:L log —Jg_] -0 = J=— I [Og (‘Jg_l)X(Jg_l)
J' B-1+2), 5| |5+ 5 (V5+1)(v5-1)
1 5245 +1 I -24/5 1 n
= I=—10|log |[————— =l =7lop|l——| = I=—7Flog|——
JE[ = ] N e
32. j ,dx
n3+2sinx+cosx
f dx x
Sol. Let /= I=|1
o e ;[3+25inx+cosx = I=[4k
= !1=f 'dx = !:=I &
3+2sinx+cosx Stan> W tan®>
3+2. 2 3 2
‘ix ‘?x
l+tan” — Il+tan” —
2 2
1+tan® > s
% %= 2 = &=] 2 dx
3[1+tan? > |+ 4tan > +1-tan> > 3+3tan® > +4tan > +1—tan® o
2 2 2 2 2 2
2 X 2. %
sec” — ’ sec’
= =l —2 ——d = 1=—{ 2 dx
2tan’ > +4tan > +4 2% tan* X1 2tan X 42
2 2 2 2

Put tanle = Seczildr=dt = seczidx=2dt
2 292 2

When ¥x=0.7=0 and when x=7, 1=

.. J‘ 2 dt _j - = [I :I#2 d,"
£ +242 (1) +2.21+( )*(1)“+2 (r+1) (1)
= I, =tan” (1) = I=|:tan'1(!+l):|: =[tan"-w—tan"(0+l):|=§—§ I=%
"4 3
33. ‘.'tan—x
* 1+cos2x
a4 3
Sol. Let /= I—Mdr s 2=
5 1+cos2x =
-I = I,—I Y B = !i:—_l'tan xsec’ x dx
1+cos2x 2cos” x

Put tanx=7f = sec’xdx=dr, when x=0,7=0 and when x=—,7=1

-b-|-‘-1

it £ ]
=5 I,:Ejr3dr =% I':%'[E] Iz§

all

sin xcos x
M. [ —
S EORTXHICOSXF 2




Sol.

35

Sol.

36.

sinxcosx

Let / = j' & = I=[LT" §=[—pnt
cos’ x +3cosx +2 ! cos x+3cosx+2
Put cosx=f = —sinxdr=dif = sinxdx=-dt
When x=0, =1 and when x:%’ =0
1

I =—)\——dt I =—)———di

~ v[tf+3t+2 e -[(1+2)(1+])
1 __4 B ! _A(r+1)+B(1+2)

(r+2)(r+l)_z+2 r+1 (f+2)(!+l) (2+2)(r+1)
= 1=At+A+Bt+2B = t=(A+B)t+A+2B
By, Equating co-efficient both side we get

A+B=1 (1)

A+2B=0 (2)
Now, Solving equation (1) & (2) then we get A =2, B=-1

1, :-[]’[iﬂvijdx} = I =—[Adez+Bde:J

+2 £+1 1+2 1+1

= Ir==[2log(r+2)-log(t+1)] = I:[log(z+l)—2|og(z+2):|?
= I=(logl-2log2)—(log2-2log3)
= I ==3log2+2log3

I =log9-log8
I‘ 4stJ_r —
° cos’ x+sin’ x

Z sin2x
Let [= j'_——dx = A
Cos. x+8In Xx

I= I sin2x

cos® x+sin” x
sin2x
cos’ x
By, Dividing numerator and denominator by cos’ x, I, = I————-r-cix
cos x  sin" x

cos'x cos x

2tanx 5 4
sin 2x.sec” x i L 2tanxsec’ x
= I =[———& > | B af=-[———dr

1+tan* x 1+tan*x 1+(tan3r)2

2 5 T
Put tan"x=¢f = 2tanxsec” x dx=df. When x=0, =0 and when x=5, =00

Ilzf—i; = I, =tan"' (1) :>]:[tan"!]: = I =tan"'(»)-tan"'(0) .‘.!:';

1+

I Jl-c—cosx

}cosx'



Sol. Let /= [ X% e o fo[1]% 1= [SE
+3(1—cosx) ~ ! (1-cosx) ~
X X -4
2cos® ¥ S eos? _
oy —j—ms 2 i = I ~j—m52 de = 1 —lj‘—cosz
g = 512 i ' =
e EE 512 25X 47 . 5 X
2sin® 2 27 "sin 2 sin 2

Put sin£:l =% cosi,ldx:dr = cosidx:2dt
2 22 2

When x:E, r:~1— and when x:£, 1=
3 2 2

o
V2

1 ¢2dt - _
IIZZI:-‘ :”"EI' dt = I =

1
2 4
1 4 4 1 12 3

=— = =——[4-16 [=== : 12

=5 J 8[(\5) (2)} =) 8[ 16] = . 3

3% _][((:03'I Jc)3 dx

0

Sol. Let Iz_l[(cos" x)zdr =% !:[11]:); f;:j(cos"x):dx
0

Put cos 'x=¢ .. x=cos?. When x:O,t:—;E and when x=1,7=0

-Jl_,dx:dr =1 —a&zJI—x:dz :Dd!f:—‘\/l—cosztdt = dx=-sin! di
1-x°

I,zjt".(—sinr) dr = I,:—J'fsinrdt = 1,={lzfsinrdrI{d(tq)jsintdt] dr}

dt

=S4 = —[—t:cosl-i-.[z.' cos! dt} =% 1, :fcost—z_l-tcos! di

> L =r cosr—Z{rJ‘cost dr—I[d(z)Icosl dt—|dr}

dt

=% !1:tzcostmz[tsint—jl.sintd:] = I, =1’ cost —2[tsint +cos!]
= I, =1 cost—2fsinf—2cos1 = 1=|::‘2 cosr-—2rsinr—2cosl]:::_
= I1=(0-2)-(~z) .- I=x-2

38. jx(tan" x): dx

1 2 2
Sol. Let / =J'x(tan"x)kdr = ] =[1,]:_J; 4 =Ix(tan".r)k dx
0
Put tan 'x=7 . x=tanf/. When x=0, 7=0 and when x=1, f:%

: —dy=dt = dx:(1+x“‘)dr =5 d)::(1+tan:i‘)dl = dx=sec’t di
1+x°




IL=[tantPsec’tdi = I =[rtantsec’t dt
= 1, =13Itan! sec:rdruf[%:-)jtamsecr df]df

Again put tanf =y = sec’/ df =dy

.4 t.an

L=F(ydy- j[ [y ] = I =L j'z.fy d = I,=¢. Irtan t di

= Ilz%tan (- :j’tan tdi— j[ ;:)Itanztdl:ld!}

=9 i =%tan:I—:rj.(sec“’I—l)dt—j[l.j(sec:!—l)dt:ldt]

= I, ZEtanzt—:t(tan!—!)—j(tant—t)dr] = z%tanzr—{!tan!—t:+log|cosi|+%}

A

4T o '8 ¥ = 24
—7F :?tan't— ttam-c—log|cosl|—3 =8 P Etan't—!tanl—log"costh?

0

= !:—-(-—] .. ~1—]0g2+£- !=£—£+~1-10g2
4 2 32 16 4 2

39. jsin" (\/;)dx
Sol. Let /= ]-sin 1 (J})abr,

il 5 P, T
Put #=sin"'VJx :)-\/;:smr = x=sin"#, when x=0, /=0 and x=1,(=5

-‘—It— ! A . : 1 :d;‘zL = sin 2t df = dx

o e—— — T — .
J1-x 2Jx dx  \J1—sin®¢ 2sint 2costsint

]:NI‘.!.Sin 2tdt, Let ]':[111. ’

v . = 1 1.
I, :tJ-stldf—I ﬂ'.-51n21'af'1 dt =1, Son.t +_[l.coszrdr = [, =——c0s2l +—sin2(
dt 2 2 2 4

x 2

I'= [_—fcos 2t +lsin 21}
2 4

40. Ism 1‘a+x

Sol. Let / :jsin’1

= [——';Ecoszr+%(0) - 0} = —%(—1) =§

0

dx

dc = I=[L]; I =[sin"

atx at+x

2 x ~ X . X
Put x=atan"d = —=tan"8d = tanf=— :6’=tan][ —J
a da

a

When x=0, =0 and when x=aq, 92%



1]=jsin-‘1/‘”a—“"€.2atanesec39d9 = I,=[sin" a0 o wmnd 5620 do
a+atan @ l1+tan~ &

tan” 0 2atanfsec’ 6 df = I, = Ism '(sin@)2atanGsec’ 6 dO
sec’ @

= I =Isin
= I,=[62a tanf sec’@ d6 = I,=2a[6 tanfsec’ 6 df
= I's 2a|i6ftan€secz .f?a’é-?—jliﬁj‘tam?ser.:2 8 dﬁ]d&}
d6

Put tanf =1 = sec’d dO=dt

1, =2al6frdi-[[1[ra]a] = 1= 2{9%—]-’2;&]
= :2a[9¥—%jtan36dﬂ = I,=ab tanza—aj(secze—l)dﬁ
= I,=a 6 tan’ @-a(tanf-6) = I=[abtan’6—a(tan6 - 9)]”“—::.%.1—.:{1—%}

=5 !:2a.£—a I:a[z—l]
4 2

b odx

41. £1+J§
(/7. 1-x
Sol. Let /= J‘HJ_ = &=[/]; # _[HJ_dx = L= j1+J' e
1- J_ .[ Jx _d
1-(¥%)
PutJ;:l :#dx:d: = dx=21 dt
= = [}:

21:—Iog|l !|+2‘.‘idf = I =

= 7 =—10g|l—13‘+2j'dt+2.§log j;'l

+1]

= I, ==log |[1-*|+21 +log %

Jx -1

Jx+1
+2J_ logl] x|]

= I, =—log|1-x|+2Jx +log

o 2
:1:{1 (? 1}2@_1%'1“9'}"{0} :>1=Iog(%]+2.3_]0g8




42,

Sol.

43.

Sol.

44.

Sol.

1

2

1
jjnr‘\fhvlvr4 dx
0

= I=log|—[{+6—-1l0g8 = /=logl-log2+6-3log2 .. I=6-4log2

1
Let 7= [xV1+3x" dc = I=[1]; 1 =[xVi+3x" dx
0
4 3 ; di
Put 1+3x" =t = 12xde=dl = x dx=E. When x=0,7=1and x=171=4

5 i =L[pnT el {9

31‘_»[’/;'12 = h=gin = 13[1 = 18[(2) 1]
1 .

:1*5[3-1] A

i l'—X:

| ddx

0 (1+X1)2

11—
Letf:j :

-(l+x ):

o1 1
1-x° g [xl_lj (f_l]
= =] cdx = 1= —dr = [, =[—"—%—dx
Lt 2x" 4% IQ[L+2+XZJ (L+x2+2]
X: I2
1
(l—xﬂ} g_i 1_i
= I, =- i = B=f x @ 5 =%

Put x+—=1 > [I—L,)dr:dr, when x=0,7=o and when x=1,7=2
P

:»1;—]%’ :>11=—[—}J :>1,=} :>1=H :a!:(%—o] 1:%

o X

o

j dx
(x+l)m

Let Iz:[

dx _ 2 ¥ |
ey e B 1 S S v

Put x+1=l = afxzvl,dt, when x:O,t:% and when x=2,7=
! '

W | —

. !szﬂ x"—1:(x+1)(x—l):%[l—1—1]:1[1—2J

1 Evt



~ —(1-2 12
dt r (1-21)

1/2
= :Iﬂ = ,F-T = 1,=2(1-21)
2
= J= 2 l——— I—-2 JV Sl =—=
(V \ J V3
45. I-(s}tanx+\!cotx)dx
Sol. Let I = Iﬁ(s}tanx+ cotx)dx B = I smx s
0 Jeosx Jsmx
sin x +cos x Slnx+c05x
=5 = de = L=+2
I‘Jsmxcosx y J‘\}Zsmxc::esx
Put (sin x—cosx)=17 and (cosx +sin x)dx =dr
Squaring bothsides, #* =sin’ x+cos” x—2sinxcosx =7’ =1-2sinxcosx —> 2sinxcosx=1-71

Also x=0, 1 =-1 and x:%,f:l

=2 J%:\E[sin"l]: = I=2{sin""(1)-sin"' (-1)}
= ]:\E{Zsin 1(I)} =3 1=J§x2x% Izﬁ;r

46. ide

> V5x—6-x7
Sol. Let 1=-j2;x I = Iz;xdx
gJSx—é—x: J5x—6-x°

=3 2-x:A,i(5x-6-x3)+B = 2-x=A4(5-2x)+B
dx

de = I=]L];

= 2-x=54=24x+B = 2-x=(54+B)-24x
Equating co-efficient both side we get
5A+B=2 (1)

24==1 = A=% wd2)
Putting the value of A in equation (1) we get, 54+B=2

= B=2-54 = B=2—5% =, B=2—% sz—

2
/ - J. A(5- 2x)+B
JSx—-6-x°
5-2x 1 1 1
= =4 +B dc = I =—1-——1I o 1)
] IJSx—6—x: I\/Sx—6—x: 2t e
13-—[ 5-2x

\)5x6x



Put 5x-6-x’=t = (5-2x)dx=dt

172

1;[% o ESe e F BNt
1

1/2

Again I, :J‘;dx = I

1
= o
J5x—6-—x7 ’ IJ—[x3—5x+6:| )

J CESaEAn )
ok

5

x—_
=de = I =sin"' 2| = Iy=sin"' (2x-5)

1
(+-3) 2
Putting the value of /, & 7, in equation (1)

245x=6-x" —%sin"[Qx—S) = [, =y5x-6-x" ——sm "(2x-5)

3

|
I =—
* 3

1={\/5x—_6—x3.—%sin ‘(2x—5)]

2

= I H\I5579 - v (- 9)) - {063 - sin =)}

= J:-%sin-‘(l)%sin-‘(-l) = [=- %—

| —

L
2

4. | o

H( a_ . 9)“
COS —+5In —
2 2

i

Sol. Let I'= I

m[ 4
cos —-+sin
2 2

) el ol
et L el

_J-(coséf2—smt91’2)
“d(cos@/2+5in6/2)

coséd

3

a g dt R a
Put / =cos—+sin— — —=——sin—+—C0S—
2 2 dé 2 2 2 2

= df = J-[cosg— sin—q]de = 2dt =(cosg—sin€Jd6'
2 2 2 2 2

When x:§, r=cos%+sin%; When x:%,t=—+ =L:J2_

S gr=te&F 1. %
2



o . 2

2 Z® . K . X
cos§+sm— COS —+sin —

!.w.-:!t 3

48. J- x° sin x dx

(4]

(win)'3
Sol. Let [ = I x’sinx'dyx, Put r=x" = dt =3x%dx
0
P 1/3 # -!;-3 W
When x=0,7=0; x:[—J ; t:(—]’ = f=—
2 2 2
i 1 a1 1 1
I= | sintdt/3=—|-cost| =-——|cos——cos0|=—|0-1]=—
49. IL?
T x(1+logx)”
: dx 1
Sol. Let /= |——, Putr=1+logx =di=—dx
,x(1+logx)' x

When x=1,7=1; ¥=2, 1=1+log2

1+log2 Beiog2 B
. Iif:[—l} _ v i, 1 _l¥log2-1_ log2
2 5 ! 1+log2 1+log?2 l+log2 1+log2

nf2

cosecxcotx
sy, [ COSCUMENE
»g=1+cosec” x

S0 pere | SMREARE

—dx, Put 1=cosecx = df=-cosecxcotxdx
s 1Fcosec” x

When x=£,t:1; x:£,1:2
2 6

_ -4t _ = 1% L ! e | S T
[—!]H:——[tan 1], =-[tan"'1-tan"2}=- 7t 2 =tan 2=



EXERCISE 16C (Pg.No.: 834)

Prove that

10

Sol.

Sol.

Sol.

72
cos X T
I ———dx=—
(sinx+cosx) 4
cos X

ELHS. I= | ———
j(sm;r+ccnsx)

dx k)

e cos[i—x] sinx

=y Ji= e = J= | ———— (2
.",- . [7? } [75 J Icosx+smx @
" sin E—x +C0S E—x

By, Adding equation (1) and (2), then

= o= [ gy gy (S T

sinx +CoOsSX Ccosx+sinx Sinx +cosx

nj: ‘\/SIE
o (Jsinx + cosx)

w2 JE‘E
(«! sinx +\/cosx]

F 7
sm(——x]
2 j- cosx
\JCOSX e smx

dx =

= 20=[]"* = 2f:[£~oJ = 21=2 . 1=Z-rHs,
’ 2 2 4
x
4

LHS, [ = dic (D

—_—x

el

By, Adding equation (1) and (2), then

:21_)’]0{ vsinx . eosx }ix :>2f=T£JSin_x+JGEde

dsinx+Jcosx

= 21 = Iya’x = 20=[ff® @ 27=|2-0| = 2=y r I1=Z=WHAS
b 2 2 4

Jsinx +v/cosx  Jeosx +Jsinx

a2

sin’ x P . cos’ x I
(]) I dx=— (H) jﬁd,\‘:—
sm x+cos’ x) 4 5 Sin” x+cos’ x 4

(i) LHS,/= j' L S (1)

(SlI‘l X+ COoS x)

_— sin X(E—-Xj = "
= 1= | de = I=[———"—dc  .(2)
0 i3 & 3| & © COs” x+sin’ x
sin [2 —x}+cos [2 -x] :

a-(2)



Sol.

3 sin’ x cos’ x
By, Adding equation (1) and (2), then, /, = J' [sm i cossx+sin3xjdx

3

= 2/ = I(wjdr = 21 = J:dx = 27 =[x]"”
sin’ x+cos’ x d .

& 21:(5~0J = ar=% & 1=E_RHS
2 2 4
2 cos'x
W)LHS, /= [ — % & .
@ | :,[ sin’ x +cos’ x (1)
s 7
= 1= R & Sy -(2)

0 w3 3| X ® cos’ x+sin’ x
sin 2~x +CO0s 2--—:{ )

By, Adding equation (1) and (2) then

3 =3 3 =5
COos X sin” x COS Xx+SImn™ x
= 2I= j s =" |k = 20= j ==
sin’ x +cos’ x cos’ x+sin’ x sin” x+cos” x

"2
1= |d o afp]" = 21:[5—0] === . 1=%2-rHS
! 2 2 4

®i2 s ®E2

: sin’ x 4 ” sin” x 4

iy [ e ® i) T~ de==

© {!Sin7x+cos?x 4 (i) J‘sm xX+cos x 4

w2 i
sin" x
i) LHS, /= | ————dkx 1
o ;[ sin” x+cos’ x @
_— sin?[a—r) "

= I= dc = I= J‘L -(2)

cos’ x+sin’ x

o sin’ [E—xJ +cos’ [E —xj
s 2

By, Adding equation (1) and (2), then

&2 = 7
sin x COs X Sl[l I+COS X
= 21_j + — & = =j dx
S!Il .'r+005 X GOS x+sin' x ! ll’l I+COS X
T
2

w2 .
= o= (& = 2a=|ff" :2{:{%-0} = 2] = I=E—RHS
ri2 i
G)LHS /= [ —————dr (1)
° SIn” X+Ccos' X
w8 | B
iz sim- [5 —XJ 2 —_—
1= d P o 8
= I = :!.cos’x+sin5x ( )

. S[x s(x
' sin -—X 14008 | ——%
2 2

By, Adding equation (1) and (2), then

.

i B j_[ sin” x I Cos Xx : ]a‘x — 9] = J'"[SIH;I-#COS'rde

SII’! X+COS X COS x+sin’ x sin'x+cos5x




Sol.

Seol.

Sol.

= 2= I-afx =21 =[x]" :2]:[”4}] =21=Z 5 27=2Z . 1-Z-RHS
d 2 2 2 4
i cos” x P
. (si1143r+cm~‘.4 x) 4
s cos” x
LHS, I= | —————dx (1
‘k.,. (sin*x+cos4 x) (1)
a cos’ [% - x] 2 gos
= dx [= | ————dx (2
- ;][ . _.,(7: ) _{:r ] - !cos"x+sin"x (2)
sin 5—.\' +COos E—x

Adding equation (1) and (2), then

mid 4 L w2 4 L
2] = I( Cos X " sSin-x de . . I[COS X +Ssin x]a&

sin® x+cos’ x cos’x+sin*x sin® x +cos* x

o 0

>81= [ aw=[F* =2u=[Z-0] >2-2 o 1-B-rus
! . 2 2 4

% cos'* x T
==

;[(s_in"*x+oos” x) 4

e 3 cos'* x
. 5 dx .

'([ (sirn"*;rh::crsl’4 x) ( )

22 cos|f4 [E __x} o Sinl'.‘: .

= /= d = I= j dx

J' L o M ( 1/4 +-14)
051nl'4[2~-—xj+cosl'4[2—x] b |cos Tx+sin X

Adding equation (1) and (2), then

sin"®x+cos'*x cos'*x+sin'"*x sin'* x +¢cos'* x

0
= 9l j"a&,- = 20=[x]" =>2=(Z-0| =2=% .)-Z-RuHS
] o 2 2 1

x/2 342

I sin”~ x dx=£
. (sin3"3).”+(:()s3"2 x) 4
L.H.S,I:” sin"hx -
{.:(sin;':er«:os3 2Jr) ()
xi2 Sil‘lslz[’;-x] 2 cos;.-zx
== .J: . 3.-:[3 J 3,3(;r ]dx el ;[ coss'“’x+sin3'2x&’ -42)
0 sin wa +cos Eﬁx -

By, Adding equation (1) and (2), then

”i2 14 - 174 ®/2 14 - 174
2!:'.'( cos X % .sm X }dx ety 2[:I[COS X+sin dex

-(2)



Sol.

Sol.

10.

Sol.

3/2 3/2 xil LI 5 5 312
sin” " x Cos X SiIn° " XxX+Cos X
:J‘ . e b = 20 = || 23 —— |ax
0 sin "I+COS x COos "x+sin " Xx 0 SIn” T X+Cos X

= Bf= f“dr = 2a=[x[" =>2={Z-0| >2=2 . 1=-Z-rHS
0 ! 2 2 4

al2 s
sin” x z
[ s—==
% sin" x+cos" x 4
w2 s .n
sin” x
LHS; I= |

0

dx zif 1)

sin” x+cos” x
a2 sin (z_x} xi2 n
= ¥s | d o= [————dc (2
e Wi cos” x+sin” x
0 sin™| ——=x|+cos | —=% 0
G5
By, Adding equation (1) and (2), then

22 - = P -
sin” X cos X SIM X+CO0S X

Zl— I = - + - T dc = 2I= I T~ dx
Sin X+CosS X COS X+SImn Xx Sin X+Cos X

= 2/= j—dx = U=[[* = 21:(5‘20) = 2=2 . 1-Z-rHS
' 2 2 4
I vl E
dtanx+\}cotx

Vtanx (1)
Jtanx+\!cot\'

Letf_j

e tan()—zr—x] cotx
lJtan[z-xy\(m(z-x] g

By, Adding (1) and (2), we get, 2/ = I

T3 Jtanx + cotx .
= 2I= I
Jianx + cotx

[ -2

N

Jtanx __Ntanx . I cotx e VEOEX
J anx +4fcotx \/ X +afcotx

>

21—jdx [x]" =——o :l—z

—_— =
s)tan X+ Jcotx

“Jcotx (])
\)tanx+v'c0t\'

{EEREED

By, Adding (1) and (2), we get,

LetI:I

i aZ)

&2
N I— vian x
* Jeotx ++ftanx



Sol.

12.

Sol.

13.

Sol.

21:; tan x +ycotx ﬂszx:[xL-::g L

\/tanx+\/cotx 4

I(l+tanx)

'y ] - 1 2 cosx
LHS, /= | ———dx I= | vm———d = | —————dx A1
;‘:(1+tanx) = ;_.:[H_smx] % = ;.:cosx+sinx ()
cos X
al2 COS[Z_ ] mi2 «
=5 I= j' dx = lzj_—s-l-de -(2)
4 T . (7 * sinx+cosx
- cos[-z--—x}rsm[z--—x] -

By, Adding equation (1) and (2), then

w2 . x/2 . ®i2

COsX sin x COosx+sinx

20 | - de = 2= | =" e :>ZI:Idr
0 COSX+SINX SINX+COSX COosSX+Sinx o

= 2u=[x]"* = 21:[1’-—0] = 2/=2 . 1=Z-RHS
2 2 4

1 b4
. S 1
-!(Hcotx) 4
% i3 1 sinx
LHS. I= |5t I= | ———dx I'=s dx eld
P j(1+c:0t3r) = !{1+.“°5£) = I(smx+cosx] 1)
sinx
mi2 5]“[——-\'J mi2
= I=_| = d ==X g -(2)

o cirle® T Y cosx+sinx
smjy——x |+cos| ——Xx .
2 A 2

By, Adding equation (1) and (2), then

xi2 - xi2 . "2

sinx COosXY SINX+COSX

2= || + — o = 2= [[=———|dc = 2I=[dr
SINX+COSX CcCOsXY+sinxy SInXx+CosXx e

= 2a=[x[" = zl=(§—0) = 21:% .'.1=%=R‘H.S

X

a2 1

7
. (]+tan3x)drwz
i 1 :" : 1 :” cos’ x
LHS, 1= ;!(l+tan3x)dr =1 ;[ 1_|_sin;£ & = :[(cossx+sin3x)‘& 1}
C(}Ss.r
3 cos’(g—x} ™ sin’x
% I= | de = I= [ —————dv -(2)

* sz 5 & ° sin’ x+cos’ x
cos E— +81n E—,\’

Adding equation (1) and (2), then



14.

Sol.

15,

Sol.

16.

Sol.

w2 3 T | w2 . = .3
— 2] = j[ COos X - Sin” X ]dx ) J'[C’OS.X‘I'S]II‘XJ‘&

a3 3 E .
cos’ x+sin° x  sin’ x+cos’ x cos x+sin” x

= Bf= f“dr = 2=[x[" = 21=[{Z-0| > 2=Z -.1=Z-RrHS
J o 2 2 2

e 1 z
. (I+oot3x)dx_z
i 1 x5 1 o sin® x
LHS, I'= I(]+cot x)afr = 1= I N cos’ x & = 1= ;[(sin"xﬁtcossx)d" -4
sin’ x
o7 sm“[——x) i 2
5 F= | 2 dx zl_jL“dx -(2)

5 =3 & 3| T cos x+sin” x
Y sin E—x +COs "2-.\‘

By, Adding equation (1) and (2), then
@2 * 33 3
2}_-'-( simx _,_ cosx J :I[ x+cosr}dx :>21-Idx
sin’ x+cos’ x cos’ x+sin’ x ° \ sin” x+cos x

— 21:[;;]:”2 = 21:(%—0) = 2!:% w b=

&N

=RHS

xl2

T

__Ctx -
I[ (1+\}tanx) & 4
1 2 Jeosx

LHS, /= & = I—T d =>1I= | de (1)

e = Ex

COSX ++/sinx

5y s Cos(i_x] j __sinx )

_.IJ (Jr ] J[zr ) Jsinx ++/cosx
cos -2—x + [sin 2—3(

By,Adding equation (1) and (2), then

S I( Jeos x . Asinx ]a!r:>2! I[mé-\/m_n;]

‘JCOSI+'JSIHI \/Sll’l.l‘ +\/COSI 'J x+45mx

:>21:j'dx =. = :>21[£_0J - or=2 . -ZT_RHUS
2 2 4
I \JCOtx
1+ cotx 4

\._.,__/

{m
LHS, I—f Joorx j’ sinx

ey 0[ J_J
" Jenx



1T

Sol.

18.

Sol. LHS, /= _[

cos

T Jsinx J & Jeosx
de =1I=|
U[ smx+\/cosx}

}1

—_———dx (1
° sinx ++/cosx ( )
vsinx

i VCOS(Z-IJ Jsinx
adis I I cosx + smxdr ~A2)
! Jsin[;—xJ+Jcos[g-x]

By,Adding equation (1) and (2) then

) I( +JJcosx & dsmx de - 2]“ ( cos X + SIndeX
T
2

Jsinx ++y/cosx +Jcosx +4fsinx Jsinx ++/cosx

cB=Z-RWS

= 2= I-abc = el=[[" = 21=[£—0J = 2 =
0 2 4

T Jtanx v
v 1++/tanx 4

* ‘\\‘SII'II'
—_— ik 41
;l: cosx ++/sinx (1)

Jeosx
i sin(%—x) R =~
= = — i = I= (2
?[ (o T '[~Jsmx+dcosx ( )
cos(—z-—x}r sin[i—x}

By, Adding equation (1) and (2), then

9 = J-( JJsinx = Jeosx Jcir = 2= I‘{Js;nx+ cosx}

'JCOSX-!-‘JSH’II \/Slﬂ.‘l' +'\/COS.‘I.' COS X +4/sin x

&

= 27 = j’"dx = 2=[x]" = 21=[£-0J = 2[=% . I=Z=RHS
: 2 2 4

j‘ sm?r—cosx Pi=0

= l+sinxcosx

f SINX—COSX o (l)

* l+sinxcosx



; sin[z—x]—cos(f—x)
= 1= [—2 2 L == [SSETSRY 5 (g)

ol [ & V4 * l+cosxsinx
1+sin E—x cos E—x

Adding equation (1) and (2), then 2/ = J'_[

SinX—CoSY CcOosSX—sinx
- + - dx
l+sinxcosx 1+cosxsinx

”"[sinx—cosx+cosx—sinx

= 2] = j :
pl l+sinxcosx

]dx = = I_o = 2/=0 .~ I=0=RHS
1 < ]
19. jx(i~x)’a!r=E

Sol. Let [ = Ix(] x I(l x) 1 x}dr I(l x)(r)dr I(r - X )dr

¢ 4T 11 7-6 1
:[x__r_] Ll 78 1

6 71 6 7 42 42

20. Ixmc&—ﬂ

Sol. Let IzijZ—xa&-:j(z-x) /zﬁ(z_x)dx =jl(2—x)x1 e :j(Zx":-f':)dx
0 0 i3 0
_|:2£_x5 2] :[ixs.-: —Ex‘ :|:_i2; __2 :—ZJE——4J_
5 il 5

3/2 5/2 3
_sJ_[_-_J J__:.lﬁ_‘/_
15
7L jx cos® x dv =2
% 4
Sol. Let /= Ixc053 xdx (1)
Then, / =I(Jr—x)cosa(zr—x)dx or sz(:rr—x)coslx dx -(2)
0 0

By, Adding (1) and (2) we get, 2/ = I{x cos’ x+(;ﬁt’—a~r)~t',c}s2 x}aﬁr =21 =_l';z'c1::ts2 x dx

F g . " l 2 . ¥ g
=5 2I=Jrfcos‘xdx =5 2[*—"7{_{( iz Jr)dx = 21:£[x+5m21
: 2 2 -

0

-

= 21:%[{;: 5‘“22”} (o)} N 21:%[;”0] sif=r. a2

2 4
2, [EEX T
5 SEC X Cosecx 4

Sol. Let /= [0 gy (1)

o sec xcosecx



" =
Then, 7 = J' (z—x)tan(z~x) dx or I = dex k2)
 sec(7—x)cosec(7—x) SEC X COSec X
Adding (1) and (2) we get
2= j[ it (;r—x)tanx}ab: = 2!=Jrjsin2xdx = 2I=rjﬂdx
SECXCOSECX  SECX COSECX ) )

2

= ggzi[x_s“‘zx] = 21:5[{3_5‘“2"'}-{0}} = 2/=Z[z-0] - 1=Z
2 2 2 2 4

" cos’x 1

23. ——dt=—=1 2+1

;.:sinx+cosx V2 og(\/_+ )

Sol. Let [= [ —2 X 4 1)
J sinx+cosx

'3 i (E_XJ ¢ sin®x
Then, /= | = I=[———k 4(2)

v dnl 4 T ® cosX+sinx
» sin| —=x |+cos| = —x
2 2
T

By, Adding (1) & (2) we get, 21=_[_{ ot i de

sinx+cosx Ccosx+sinx

w2 - o
-9} = I{COS X+Ssin dex

%\ sinx+cosx
"2 1 1 mi2 l
:21:]’_—dx :>21=——_[ 1 ] dx
o SInX=+cosx 25 ﬁsinnv—icosx
ALA]"Z dl‘ l x-[
25 cosfsinx+sin£cosx 2 0 ( )
sin| x+—
4 4 4
= 21=—I— log cosec[£+£)—cot(£+£] —log cosec[0+£]—cot[0+£)
2\ 2 4, 2 4 4 4
=% 2}‘-L log cosecﬂ—cot3—ﬂ‘—log cosecEwcotEH
2| 4 4 4 4
1T | 21
= 2/ =—| log(+/2 +1)=log(+2 -1 ] = 2l =—log
Ja o8z +1)-tog(<2 -1 b
V2 +1 \/5+l 1 (‘E“)n
= 2l=—F = 2l =—Flog| ———
J_ -1 2+l V2 2-1

= 2]=%log(\5+l) 1=4510g(ﬁ+1)

T
Xtanx b
24, [ZPNE g
* SeCX+Cosx 4




Sol. Let /= [— " —dr (1)
S SeCX+CosX
Then, I:I (JT—X')taﬂ(}T—X) dx or [ = mdx (2)
 sec(—x)+cos(7—x) J secx+cosx
; |  xtanx  (7-x)tanx
Add 1 d(2) w 2] = dx
ing (1) and (2) we get ;[[secx+cosx+ SEC X +COS X
brs a x »
- 2[:I[xtanx+ztanx—xtanx:|dx 321:,{ mtanx 32!:74 sin x
° SECX+Cos X % SECX +CcosX o 1+cos™ x

Put cosx=1 = —sinx dx=dt

= sinx dx =—dt

Clearly x=0, f=1and x=x, f==1

-1
21:;:]' o
: +i

2

1
: :>2!—;rj:

= 2/ =x[tan"(1)+tan"' (1) |

25. j'mf’x dx:x[f—l)
s 1+sinx 2

dx

T
Sol. Let ] :I -
* I+sinx

Ilr: » =5 2] = n’[tan 5 (t):ll_i = 21 :;fr[tz’ﬁ.n'1 (1)-tan"’ (—1)1
=521 =z[2tan" (1)] x1 =§

xsinx (l)

Then 1=j(”_r,)s’"(”_x)dx ot 1=Imdx (2

5 1+sin(r—x} ° 1+sinx
Adding (1) and (2) we get

I:I[ xsifxx +(Jr—x_)smx]dx - zfzj-xsinxwrm.nx—xsinxdx

o 1+sinx I+sinx -4 I+sinx

t sinx T sinx l-sinx Tsinx(1-sinx)
:)21=J‘1‘I ——dx :>2!=Jrf —— X —dx = 21=Jrj*ak

l+sinx I+sinx 1-sinx s 1—sin"x

i)

=55 2!=xi

1]

sinx(1 _Sinx)dx

cos’ x

Qa

0

— g ¢ =J{J-tanxsecx d.‘r~jtan3 X dx]
0 i}

= QIZE{[SGCX]E—}(S&CZX—I)C&J = ZI=7:[{sec7:—tan;r+:r}—{secO—tan0+0]]

= 2 =xz[-1+7-1] >2=7(z-2) = I=%(;r—2) ]:]r[%—]}

X T
26. —dx =
jl+sin“’ X 2-\5

0

X

Sol. Let I:I1 —
- 1+sin” x

F 4

Then 1:_[

Q

T—x
1+sin’ (7 —x)

dx (1)

T

dx or [ = [———dv (2)

2 1+sin’ (7 —x)



27.

Sol.

28.

Sol.

Adding (1) and (2) we get,

2!=I{ 2 i K }dx —y 3 = ﬂ”” x]d = 3= zrj dx
o U1+sin“x  1+sm™x 1+sin’ x 1+sin’ x

(1]

X 2 i

= ZIZQET -dx =1 = 7.."[ -Cik‘zﬁj:m

sec” x
dx

1+sin® x a+sin° x

T

= sec” xdx

=1 :Jrj—, put tanx=1 =>sec” x-dx=dt
- 1+2tan" x
g T di |tan (\(_ l):l ;r[tan o —tan O:I T ( P 0) z
=%l = — = P e v
3 1+20 V2 V2 V2 232

I-(zlogcosx—logsin 2x)dx = —%(logZ)

a2

Legl= I {210g(cosx)—log(sin 2x)}c£'¢' == T{ﬂogcosx—log@sin xcosx)}dx
0

]
= I= j {2logcos x—log 2 —logsin x — logcosx } dx

a

= F= J:(logcosx—logsin x—log2)dx (1)
a

=1 :j(logsinx-logcosxvlog 2)dx (2
1]

Adding (1) and (2), we get, 2/ = I —2log2dx =-2log 2[):]:"2 = —2%log2

0

= 2]=-xlog2 =1 =—%log2

Put x=tand = dx=sec’d d0.Clearly x=0,8=0 and x:x,é’:%.

xi2 &2 "
j- tan@sec’ 0 dO G I=I tan@ _tan® ., - J- . sin@ 4o
(1+tan9 ]+tan 6‘) s 1+tan@ ® sinf +cosé
2 sm(——&] = o
Then,[zf . dé orfszdg

° cos@+sind

0 sin(E*GJJrcos[ﬁgé’]
2 2

(1)

-(2)



29,

Sol.

30.

Sol.

31.

Sol.

sin@ +cos@ sinf@+cosf

By, Adding (1) and (2) we get, 2/ = j[ sinéd N cos@ ]d@

sin@+cos@ . .
= I(Sm€+cosé’]d6' = 2= !dﬁ == = 21_(5_9]
s

4

s X+Na —x’

feei=t—2 &

T[x+\1a3—x2

Let x=asiné, dx=acosf df . Clearly x=0, /=0, and x=a,9=§‘

, /2 acosﬁé’déi : - Z acosf do
o asin9+\/a“—a‘ sin” @ 0 asin9+\/a3(1—sin39)
_— j'“'_ac.is.g__dg gy e I-.CLGJQ (1)
o asin@+acosf ® sin@+coséd
7Pz '305(;2{9} 702 8
Then I = \ do orl= [ —"——ado A
(T T cos@ +sinf
U sin 5—6 +cos 5—9 0

it cosé siné
By, Adding (1) and (2) we get, 2/ = I [sm€+cosé' +cos€+sm6’Jd9

;2

:ZI:I-[MJQW —2r=[do =20=[6]" :21:[%—0] oy

5 \.sin@+cos@

B I _a
e Ty
LetI—:J;_:{;a_xdr -(1)
r Ja-x Ja—x
=5 * Ja- r+Ja (a— x)(b’ s Im+\r @

By, Adding (1) and (2) we get, 2/ = I[J;:{/-a : JaJTJ_]dx

= 2/= j{?ig

¥/ g
Isin: xcos' x de=0
(1}

]asc =2k = 2A=[zf = 2=a .-.1:%

Let [ = Isinz xcos' xdx  ..(1)

g

T

N



32.

Sol.

33,

Sol.

34.

Sol.

Then 1 :_"s,inz(;z'mx)t::c:}s3 (-x)dx = I= —J'sinlxcossx dx kd)

(3]

By, Adding (1) and (2) we get, 2/ =I(sin3 xcos’ x—sin” xcos’ x)cir = =), 2. Teb
0

T
Isinz"' xcos™™" xdx =0, where m is a positive integer
0
Fi 3
Let I = Isin:"' xcos™ " x dx w1}
0
F
=5 J= Isinz’" x(z—x)cos™ (x=x)dx
L]

When m is positive integer then, / =—Isin3"’ xcos™™! x g% -(2)
i}

By, Adding (1) and (2) we get, 2/ = J(sinz’" xcos™™! x—sin™ xcos™"" x)dx
0

24=0

j(sinx—cosx)log(sinx+cosx)dx:0
72

Let [ = I (sin x—cos x)log(sin x +cos x)dx (1)
(1]

Then I:j sin(i—x}-cos[i—xj log sin(i—xJ-%cos(f—x]

) 2 2 2 )|

F i

or I= _[(cos-x—sinx)log(cosx+sinx)dx +(2)

By, Adding (1) and (2) we get

F

2l = I {(sin.x —cos x)log(sin x +cos x)+(cos x —sin x)log(cosx +sin x)} dx

(1]

=% 3= J“log(sinx-rcosx){sinx-cosx+cosx-sinx}dx
=% 2] = j_log(sinx+cosx).0aﬁt = 2730 ppl-0
L}
_r log(sin 2x)dx
0
Let I = j:log (sin2x)dx
dt V3
Put 2x=1f = 2dv=di :>dx=3. Clearly x=0,7=0 and x=5,t=fr.
1

I=!log(sin!).% =% I =E?.:log(sinr)df

2]



3S.

Sol.

=5 1:%x2. I.Iog(sinf)d{ =3 = j'.log(sint)dr (1)
0 0

Then / = rlog{sin[g—t]}dt o 1= j‘log(cosf)di <(2)
(1} 0

Adding (1) and (2) we get,

2] = f(logsinHIOgCOS’)d’ = I‘log(sin!cos!)dt: J:IOg[Sn;zt)dt
0 ! ’

/2 72
= 2I= [ log(sin2¢)dr— [ (log2)d
4]

0

= 2I =%Ilog sinf df —log2 I dt [Putting 2x =1 in the 1st integral]
0 0

= 21=%J’logsint dr-log2[1]* = 2I= flog(sim)dt—%logz

1]

T T
= 2l=71—-—log2 .. [I=——log2
2 & 2 g

leog(sin x)dx = —%_logz
0

Let I= leog(sin ) . (1)

0
= I = j(;r—x)log sin(z=x)dx =17 =I(7r—x)10gsin xdx --{2)

Adding (1) and (2), we get,

T s T T
2T leogsin xdx+j(7r—x)log sin xdx = _.'(x-l-x—x)logsin xdy = Irrlogsinxa‘x
0 0 0

(1]

=NZf = —Zirzflogsin xde = 1= XT logsin xdx ...(3)
0 0
- I:erflogsin(g—x]dx - f:JrTlogcosxdx (4
By, Addin:g, equation (3) and (4), we haveU
2= Jz'ﬂj: (logsin x + logcos x) dx = JIT logsin x.cosxdx = n‘JT log@dx
o 0 0
= 2I= JrT log sin22x dx= JIT (logsin2x —log2)dx = J'{T logsin 2xdx— ;rTlogZ dx
o o o o

Put 7 =2x :%:dx,When x=0, 7=0 and when xz%, I=x

= 2F :/7rjlogsimdtf2—J'rlog2[Jvr]:'2

Q0



xi2 #i2 2 b b
= 2I=%x2! logsin{dt—xlogZ[%—O} =Jr! logsinxcbr—-%!ogz '[f(x)dxz:!‘f(r)dr
=21 =I—%log2 [From B3)] = Iz—%-log2

36. Ilog(l +cosx )dx =7 (log2)

Sol. Let [ = _.-log(]+cosx)dx (1)
=5 F jlog{l+cos(;r—x)}dx = I:Ilog(l—cosx)dr «(2)
] 0

"
By, Adding (1) and (2) we get, 27 =I{log(l+cosx)+]og(l—cosx)}dx
Q
= 21=Itog{(l+cosx)(l—cosx)}dx = 2/ =I]og(l—cosz x)dx
0 0

= 21=j:log(sin3x)dx =% 21=2jlog(sinx)dx = I:jlog(sinx)dx
0 (] 0

= I=2j-log(sinx)ch' =% =2 J.-log(sinx)dlt = I =2 =433
0 0
12
=% L= Ilog(sinx)dx ..(4)
0
Then /, = J‘blog{sin [%—x}}dx i d, = j log (cos x)dx (5)
(1] 0
xi2

By, Adding (4) and (5) we get, 2/, = I {log(sin x)+log(cos x)}dx
0
]c&' < 2L = J'“{log(sin2x)—log2}ctr

0

sin2x

= 2l = f-log{
]

= 2L =%J.Iogsint dt~(log'2) I dx [Putting 2x =1 in the 1st integral]
Qa

i}

o "2
=% 2F, zéjlog(sint)dt—logﬂx]:: = B =(-%x ZJ _[ log(sinl)dl—logZ(%—O]

0 0

al2 arz b b
= 25= | ]og(sinr)di—glogZ =yal= Ilog(sinx)dr—%logz [ [f(x)ae=] f(f)dr}
T T

= 2, =1, —?logZ b A =*Elog2
Putting the value of /, in equation (3), / :2[—%log 2] S I=-rlog2

37. Ilog(tan x+cotx)dx=r(log2)



cosx sinx SIN XCOS X

Sol. Let /= J'-log(tanxﬁ-cotx)dr = s j-lo [smx cosx)d 9 £~ “'1 (MJ@

38.

Sol.

-2 Fis Ilog[;)dx e e Inlog(,;}ix - j‘";og[‘;)dx
SIN XCOS X SinXCos X 2s8inxcosx

0

= I= ;[IOg(smb'de = [= jlog:!dx Ilog sin2x)dx = 1_log2jdx I,
=5 }’:logz[x]:r -1, > I= logZ[E—O] E =de logZ[—i—OJ I,

= IzglogZ—Il (1)

Now, /, = I log (sin 2x)dx
0

Put2x=¢f = Rd=dt = dx_d? Clearly x=0,7=0 and x—% i=r.
1, —Ilog(sml) — =¥ [, =~2—x2_|' log(sint)dt = I= Ilog(smr)df -(2)
xi2
Then [, = Ilog{sm[;—l)}dt or I, = jlog(cos!) -(3)

By, Adding (2) and (3) we get, 2/, = Jf(logsinf +logeost)dt = 2I, = j:log(sinr.cosr)dt
0 a
&2 Sin 2 x/1 . Xz
=% 2F. = Ilog = gt =gh= Ilog(sm 2t)dt— I(log2)dr
] 0

(i}

= Zh= %jlog(sin t)di—(log2) [ di [Putting 2x=1 in the 1% integral]
0 0
=217, :ljlogsin! a"l—]ng[tI:;"2 =% 21 =lx2 I—]og(sin!)dt—logZ(E—O)
2 0 ' 2 0 2
w2
= 2% flog(sint)dt—%-logZ = 21 =1, _%]082 = 1 :—%10;;2
0

Putting the value of 7, in equation (1), / =—72—r—log2+%log2 o I'=mlog2

38
CosX 4
I —
g COSX+SINX 4

3x/s
Let f= [ —22% & (1)
g COsSX+sinx

T 3r
32/8 C’OS{(§+?]—I}
dx
i [JF 3}?{) . (zr 3::']
cos +=— |—=xp+sin —+— |—x
8 8 8 8




39.

Sol.

40.

Sol.

3mi8 ms(g _x] 3x/8 sinx
=F= | d = I= [ ———dx LB

. /4 (7 ' sinx+cosx
i cos[i—x]+51n[—2——r] Bk

3mls - 3ni8 .
By, Adding (1) and (2) we get, 2/ = j[ s SO ... de =2l = Ifw‘&
COSX+SinX sinXx+cosx 2. cosX+sinx
e 378 3r 27 V4
= = ja&v ==}, =2=|T-3] 2 A=F 2 I=T
Ai3 }I’
,;[,H\/ nx
b 4] w3 "3
1 Jeos x
Let ] = & = [=|———dx = Iz | F7——7F—dx (1
;..bl+\/ ;Ll“__\f_‘sinx__ ,;.-Gdcosx ++/sinx M)
Jeosx
A
i Jcos{[—+7)—x}
6 3
en, 1= | dx
¢ |cos (£+£]—x + Jsin (£+E]—x
6 3 6 3
ccas.(frr x]
&3 .l a3 -
=i | -~ de = = [ == -(2)
MJJ T (7 ,,6\/smx+ cosy
cos| — —=x |+ [sin| =—x
HeRute
&3 " rf
By, Adding (1) and (2) we get, 2/ = I o A . = dx
S\ eosx ++fsinx  sinx ++/cosx
w3 . xl3 "
= of= [ | VESXININX |y of= [a = 20=[x]
o\ Acosx ++/sin x o 7
syug | M) g B L g B
3 6 6 6 12
:‘-J]:J d.'x _2
5 1+cosx
3mid 3rid 3az/4
Let 7= | L % = | | 888 :f:jl'c—“s‘,“'
s 1+cosx ns1+cosx l—cosx S 108" X
T 1—cos x Tt —cosx ¥ i 2
= = I ——dx = [ = I ——dx = I= j(cosec x—cotxcosecx)dx
x4 simn”x x4 sin- x x4

= I=[- cotx+cosec]:_’: = [ =[cosecx—cot x]:':

o 1 e 22 )5

= 1:{\/5—(—1)}—{\/5—1} = T=B+i=d2+i o I=2



41.

Sol.

42.

Sol.

43.

3m/4

I x dr::r(ﬁul)
, I+sinx
3m/a x
Let [ = dx (1
¢t I l+sinx ()
zr 3?:'
3m‘ad [ ix/4 T—x
= /= j' & = I= j .
= {(It 37[] } , 1+sin(r-x)
1+sin - X
4 4
inid T—x
I'= dx N
+ J;L1+s;ir|x ( )
3 i T—X X+r—x
Add 1 d (2 2T = dx 2= d
e ( ) " ( )weget, I [l+sinx+l+sinx) = I [1+smx} =
sl - I—sinx Y 1=sinx
:>21=Jrj & = 2= :r_[ - dx:>21=2rj —dix
l+smx 1+smx l1—-sinx B, b=sin"x

3mid 3x) f
= 21:;rj — dy =>2I=x _[ (seczx—tanxsecx)dx = ZI:x[tanx—Secx];;

a4 x4

= BF =JrHtan [%J—sec[%r]}—{tan%*sec%ﬂ
= 21=z[—l+\/§—1+\/§] =% 2]1:{[2\/5—2] Izn’(ﬁ—l)

3‘]-4 J; dx—g
i \!a—x—k\/;

3a/4 J;

1-sinx

Let fis | —ppue———p=dit =l
195G ()
BAE
3a/d
Then, [ = j 2t

FE T

57 | A 2)

o Jx +Ja—x
3a4( _J; JE ]“{r

Adding (1)and (2) we get, 2/ = | e B ol i pe

=% 2= j [J;JMIEJ T

Ja-x+x - ;.[4 & = 2=l

=2 =— _-_;:ﬁ
4 4

[
|

-
e



Jx

n =
Then [ = jJS 1+4) J(1+4)—x I\IS (5 x)+J5 x

o
J§+Jﬁ -(2)

By, Adding (1) and (2) we get, 2/ = j‘[ Jx V5-x }dx

f -\/S—x+\lx+\lx+\f5~x
Jx++4/5-x
= 8F = I{ﬂ_;_\/_]

44. I xcotxdx= %logz

Sol. Let / =i

dx

:IJ

b | w2

4
= = = 2/=[x] = 2=(4-1) =l=
1

Sol. Let/ :Txcotx e =1 =Txcot xdy =1 :xTcotx dx—”ﬂ:%_[cotx dr:|dx
= [ =x[log(sin x]]:_”2 - Tl Jlog(sin x)dx

= !:{glog(singj—o}— _!-log(sinx)dx = I=- _!"log(sinx]cﬁc

= == (1)

= _[_log(sinx)a!r -(2)
0
Then [, = J' log[sin[g—xﬂdx or I, = flog(cosx)dr A3

By, Adding (2) and (3) we get, 2/, = I-[log(sin x) +log(cosx)]dx
0

=5 B flog(sinx.cosx)dx = 21, = ‘."log£sm22x)dr
1] s

a2 a2 ] 7i2
= 21, = [ log(sin2x)d— | log2dx = 2, =%Ilog(sinr)d!—(log2) | ax

o 0 0 0
[Putting 2x =1 in the 1st integral]

L% ) o : i ' .
7 =E!Iog(smt)dr*(log2)[X],;. = 2I, = (Exz)Aij: logsin# df—(logZ)(E__O]
= 2= Idlog(sinx)dr—%logz = 2l =1, —%]ogg = I Z%logz

Putting the value of /, in equation (1) = glog 2



45,

Jl.[sin“ "dezg(lc’gz)

0 X

X

Sol. Let / = j[m—i(ﬂildx

Put x=sind = dx=cosf df.Clearly x=0,0=0, and x=1,0=

oy

"Zsin ' (sin@)

siné

Naw T= L . 8 j'e. cotd dé
0

(i} e

= I=[6log(sin 6’)]: - _r 1.log(sin@)d@
! * Jt Ologsin@= It
07 0"

V'3 2 o T .
= I:Q{EIog[smE]—O }— !log(sm&')dé’

T = ! =
3 e?-fi)’ sin
= 1=0-|log(sin@)d6
0
EN Iz—jl-log(sinﬂ)dg = I=-1, (1)
0
i= jlulog(sint?)dé Q)
0

nl2
Then [, = J- log[sin [%

0

—8]] df or'l, = f!og(cos&)dﬁ

By, Adding (2) and (3) we get, 2/, = J.-[log(sin 9)+10g(c059)]d9

0

> 2= j:log(sin&cose)de) = 21, = I"Iog[smzzgjdg
"2

= 2, = [ log(sin26)d6 - [log2d6 = 21, =% [1og(sins)dr ~(10g2) [ d@
i} 0 0 0
[Putting 28 = in the 1st integral]

l xl2 . P b b
21, :[Ex 2)! log (sint)d—log Z(E_OJ [ !f(x)cﬁ“;[f(f)d’}
=% j:log sin@ d&-%logz = 21, =1, —%logi' =1 =—%log2
4]

Putting value of /in equation (1), / =32r~1032

1
log x T
46. dx=——log2
:!Jl—x: 2
1
Sol. Let /= logx i

Ji=x2

logsind

6

g xBcosf==1x0x1=0




47.

Sol.

Put x=sinf@ = dx=cosd df. Clearly x=0,8=0, and x=1, 9:%,

. 7 log(sin@)
5 Nl-sin’@

= Tlog(sinﬂ)dt? -(2)

cos@df = I= J:log(sinH)dH

Then /, = Iﬁlog[sin[%-ﬂﬂ do or I = j-log(coSG)dQ

By, Adding (2) and (3) we get, 2/, = _.[7[log(_sinﬁ)ﬂog(cos&)]d@

i x/2 *
=% 2 = Ilog(sin&cosﬂ)dﬂ =3 = Ilog[smzzgjdg
i i}

=21, = [ log(sin20)d6 - [ log2d6 = 21, :%Ilog(sint)dt—(logZ) [ a0
(4] o 0 0
[Putting 26 =1 in the 1st integral]

-1 mi2 ) T wi2 ) T
21, =[-ix.2]. ! log(sm!)dt—-logZ(-E—O] =2 = i[ log sind d9——2-log2
= 21, =1, —%log2 = :-%logZ

Now, Putting value of /in equation (1), / = %Iog 2

log(1
ILJ;")‘;FE]%Q
l+x 8

0

1
her T B0
G X

Put x=tand = dx=sec’@df.Clearly x=0,6=0 and le,é’:%.

““log(l+tand) xS
= | ————~sec’8df = [=|log(l+tanB)do (1
n T J tog(1tan) %
xl4 ' 74 tan " —tan &
Then I = I Iog[l-btan[z-@ﬂdé’ o = Ilog wm—4 a0
0 0

1+tan‘§tan6

Al w4
=T= | log[l+1 ta"ﬂde = I'= J'Iog( 2 Jdﬁ
1+tané S 1+tan@

(i}

= I:Tlog(H;ng]d& =5 I=T[Iog2—log(l+tan6):|d9 ..(2)

0

By, Adding (1) and (2) we get



48.

Sol.

49.

Sol.

50.

Sol.

51.

Sol.

52.

T4 x4
2] = I [Iog(l+tan 0)+Iog2~log(l+tan0)}d9 = 2= I log2 dé
0

(4]

xid
= 2I=log2_fd9 =5 21=I0g2[6']’0” — 2I:log2(%—oj 1:%1‘:@2

j Na—x* dx=0
Let f(x)= Nat —x*
Then, f(-x)=(-x) \{az ~(=x) =-Va - =—f(x)

. f(x) is an odd function of x.

But [ f(x)dx=0,when f(x)isodd. = [x'Va'—x’dc=0

j (sin7S x+x”5)dx =0

Let f(x)=sin" x+x"™

Then, f(-x)=sin"(-x) +(-x)" =—sin" x-x'" = —(sin™ x+ x”“) =—f(x)
. f(x) is an odd function of x.

But If(x)dx =0, where f(x) isodd. .. I(sin"‘ x+ x”"}a‘,’x =0
Ix”singxdr:()

Let #{x) = x"%5in’ x

Then, f(-x)= (—Jc)I2 sin’ (—x) =—x"sin’ x=—f(x).

- f(x) is an odd function of x.

But If(_x)dx =0, when f(x) isodd. .. Ix” sin” x dx=0

1

[ dae=2(e-1)
;]early‘ lx[_{—x when —1<x<0
x when 0<x<l1
j'e?f-a&: ie*-dnje*m = je"‘dx+je‘dr =-[e=T +[¢],
.1 =j[e“—e']u+el —e° ;_[1—e]1e1 =-l+ete-1=2¢-2=2(e-1)
j'|x+l|a&'=5



—(x+l) when —2<x<-1
Sol. Clearly|x+]|={ s I —

_” x+1|dx = j|x+l|dx+i| x+1]|dx :—f(x+l)a§x+j(x+l)dx
-2 -3 -1 =X =1

5o ] )G 6

8
s3. [|x-5|ax=17

—(x—5) when 0<x<5

Sol. Clearly|r—5|={(x_5) when $< <8

5

I(x_s)d,: i‘|x_5|dx+_§'|x—5|dx -J-—(x—S)dx-i-j(me)dx ——E-—SxT +[i;-5x]j

0 0

[ o 0]
{32 oo (3]

(‘; .

2 2 2 2 2
54. I (cosx)dx =4

[\

b4
cosx, when 0<x SE

Sol. Given ](cosx_)dx=4; |cosx|=< —cosx, when %st%r
0

3z
cosx, when T <x<2x

2a &2 3x/2 2r
Icosxdx: j|cosx|dx+ I | cosx | + _[ | cosx|ex
(] 0 xi2 3nf2

3xi2

:Tcosxcbr— I cosxdx+ T cosxdx . }r:'l2 37::/2 Z:I
0 xi2

Imi2 +ve —-Vve +ve

~[sina],* ~[sinx]" +[sin]

2 .37t . . . 37
=|sin—-sin0 |—| sin——sin— |+| sin 27 —sin—
2 2 2 2

=[1-0]-[-1-1]+[0+1]=1+2+1=4

T4
s5. [ |sinx|dr=2-22
~xid



—sinx when —ESxSO
Sol. Clearly |sinx|=

B

sinx  when ngsq

T|5inx]cb’= j. |sinx|a§r+’T(sinx)dr= (j —sinx dx+xfsinxdx
-x/4

= I sinx dx + Ismxdx [—cost +[—cosx]:'

0

:[—cos[ 4) (—ooso)] [ COSI—(—cosO)}
(- F ) E)-Ee

56. f(x)={2x+1 when 1< x <2

3
x*+1 when 2.£x£3’ShOWthal !f(x) dx=?.

Sol. j = j f(x)dx+i_f(x)cir . j(2x+l)dr+j(x2 +1)de = [2 :

=[¢+x] [—+x} -[{@& +2}-{@ )+ H(?EH}_{@”H

=[(4+2)—(3]*[@”)-@”}] 6~ -t o=

Ml’*
.+..

o
e—
+
1
w|‘1,,
+
=
B

=

3x"+4 when 0<x<2

how that dx =66
9x-2 when2<x<4sow ¢ If(x)

57. Let f(x) :{
oo v ] o] o ]

[ sa)-{ w0} {28200 {2620

=[(8+8)-0]+[(72-8)—(18-4) | =16 +[64-14] =16 +50 =66

4
58. Prove that I{l x|+| x—2|+|x~*4|dx} =20
0

Sol. LHS =j| xiafx+j|x—2 |dx+j|x—4|dr=I'xdx+j'(2—x)dx+j(x—2)dr+j(4—x)dx

S e 2 " 2
=| | 2| 4| —2x| +|ax-Z
2 (] 2 (1] 2 . 2 0

=8+(4-2)+(8-8)—(2-4)+(16-8) =20



EXERCISE 16D (Pg. No.: 843)

Evaluate each of the following integrals as the limits of sums.
Lo [(crd)dr
4}
Sol. Let f(x)=x+4ie,a=0 b=2nh=2-0=2
. j(x+4)dr:I;’iﬂh[‘f(o)+f(0+h)+_..+f(0+(n—l)h)]

=limh[ 4+(h+4)+(2h+4)+..+((n-1)h+4)]

h—0

h—0 h—0

W (n -
=lim{i4n}1+——(fz—n)-]—hm{4nh rrzh ”h] 4(2) () £—8+2—10

2. j(3x —2)dx

Sol. Let f(x)=3x—2 aZ1,b=2 nh=2-1=1

—11mh[{3(1) 2}+ {3(1+h)—} {3(1+20)-2}+...+{3(1+(n-1)h) -2}

B30

= l1mh[l+(1+3h)+(l+6h)+ ..... +{1+3(n—l)hﬂ

h—0

3 ]fﬂh[n+3h(1+2+3+.m.+("*]))] :E-%h[’”%‘?("%l]

3k (' - 2.2 2 2 _
=lim {nh +—(?; n)] =lim {nh + 3‘}?2” = 3}2? ”} =lim [H’h-% 3(!;}?) B 3 'h]

h-»0 k0 ]

fAE
:1+3(1)_3_1.o: 3 3
2 2 2
3. Ixzd.'x
1
Sol. Let f(x)=x"i.e0a=1, b=3, nh=3-1=2

: ixldleli_ﬂh[f(l)+f(l+h)+ _____ + f(1+(n=1)h)]

=timh[ (1) +(1+4) +(1+28) ++(1+(n-1)h) |

h->0 |

=tim A 1+(14 2+ 47 ) + (14 + 41 )4+ {1+ 2(n=1) b+ (n=1)’ ”

A0 |

h
& limhﬁu+2h(l+2+3 +.,..+(n—l))+h3(l: Y o = o T +(u—1):)}

h—-o |



h—0 h—0 6

: 2(nhY  3(nh)’ h (nh)W
=lim[nh+(nh)'—(nh]‘h+ (rh) s (nh) +(" ) ]
h—0

- % - 2w -3n’ +n
=limh{n+2h.n(n2 g 22 11(2" 1)]=1in'1[nh+;f»f(:f—n)m-‘Q

6 6 6

=2+(2) —2.0+(ZT)—@+% =6+§—?

4. J;‘(xz +1)dx

Sol. Let f(x)=r3+] ie.a=0, b=3, nh=3-0=3

A j‘(xzﬂ)dx-H}h[f(o)+f(0+h)+f(0+2h)+ ..... +f(0+(n-1)h)]

a

=tim | 1 (07 ) + (407 1)+ (98" 1) ..+ {(m =1 1 1} |

k0
=limh[n+h2(l+4+9+ ..... +(n—1):ﬂ lim {h +h MM]
h0 i 6
=ﬁm[nh+h3'M] gl 1m[uh+2 ("h) (””)2 'h_,_(”h)'h:]
sl 6 h—0 6 6
(3) ( )" +3—'O:3+9:12
6 6

. j‘(3xZ ~5)dx

Sol. Let f(x)=3x*-5ie a=2, b=5 nh=5-2=3

v [(3% -5S)dx=limh] £(2)+ £ (2+h)+ f(2+2h)+....+ £ (2+(n-1)h) ]

-

= lim | 74(7+12h+31°) + (7 +24h + 120" )+ ... +{7+iz(n-l)h+3(n—t)2h2}]

h—=0 |

= limh| 7A12h(1+2+3+.... +(n—l))+3h2(1+22+.....+(n—1):):|

h-0
=limh 7n+12h_i"—_-1—)-+3h3.w]

20 2 6

[ W (2w =30 +

=lim 7nh+6h1(rf—n)+ ( = n)]

h—0 2
=lim| 7Tnh+6(nh)’ —6(nh).h+(nh) - 3ak) - (ah)¥ }

h-»0 2 2
=173+6(3)' -6.3.0+(3) - 3(32) = 320} 21+54+27=102



6. j(x2 + Zx)dx
(4]

Sol. Let f(x)=x"+2xi.e. a=0, b=3, nh=3-0=3

. j‘(x:+2x)dr— limh[ £(0)+ £ (0+h)+f(0+2h)+....+ f(0+(n-1)h)]

- lhi_rgh“0+(h3 +2h)+(4h° +4h)+ (9K +6h)+ ... +{(n-1)"' W +2(n- l)h}]

=limh| 2h(1+2+3+..... +(ﬂ—l))+h2(]2 +27 43 +.....+(n—l)z)]

-0 |
. ) .
T Pt W L 1)(2" ')] ‘hm!m(nﬁ_n)ws_(_iﬂl]
h—0 2 gt 6
¥ 2 y
—hm[(nh) ~(nh).h+ 2(nh) _“3("") ‘h+("h)ﬁ J
h—0 6 6 6

2 TN
:[(3)2—3.0+(—J)——M+£}:9+2:9+9:18
3 6 6 3
4
7. [(3x"+2x)dx

Sol. Let f(x)=3x"+2xie a=1, b=4, nh=4-1=3

. i(3f +2x)dx=giﬂh[f(l)+f(l+h)+f(1+2h)+ ..... +f(1+(n—l)h)]

= limA[ 5+(5+8h+30%) + (5¥16h+120°) +.... +{5+8(n~1)h+3(}1—l)3h3}:l

h—=0 |

=timhr5n+8h(1+2+3+ ..... +(n—1))+3h3[13 B o = i +(n—1)2)]

h—0 |
—fimh 5n+8h,"(n_1)+3h3_n("_1)(2n_1):|

h—0 2 6

= h; 2 3—3 5 +

=lim! Snh+4hK* (n: _H)-i— ( 1 n n)]

h-30 2
=li _ 3 3 3(:![7): h (nh) I
=lim 5(nh)+4(nh) =4 (nh).h+(nh) - g

i 3(3) 0 30

=5(3)+4(3) ~4.30+(3) - = —+5==15+36.+27=78

8. j(f + Sx)afr
1

Sol. Let f(x)=x"+5xie a=1, b=3, nh=3-1=2

A j(x2+5x —llmh[f(l)+f (1+h)+ f(1+2h)+.. f(l+(n—l)h)]



h—0

. limh-6+(6+?h+h2)+(6+14h+4h2)+ ..... +{6+?(n—])h+(n—l)1hz}]

=timh| 6n+Th(1+2+3+...+(n-1)) 44 (P +2 43 4.+ (n-1)’)

k0
=limh| 6n+7h. ”(" = l) +h. n(n _ 1)(2" = 1):|
h—0 2 6

=lim| 6nh+Th*. ("- . ”) B (2”’ -3 +n):|
h—0 2 6

1i 2 3 2 3
il 6 JC) T(uh) e (nh) (nh) B (k) ]

>0 2 2 3 2 6

2 3 2
=6(2)+7(2) 220,00 i '0+2—:=12+14+§=26+§—

2 2 3 2

9, j'(zx-’ +3x)dx
1

Sol. LetI:j(2x3+3x)dx, ie,a=1,b=3, nh=b-a =>nh=3-1=2
f(x!):2x2+3x
f(1)=2+3=5
f(+h)=2(1+h) +3(1+h)
f(1+2h)=2(1+2h) +3(1+2h)
£ (1+3h)=2(1+3h)" +3(1+3h)

i+ (n-Dn}=2{1+(n-1)h} +3{1+(n-1)h)

. limh{5+{2(1+h)2 £3(1+h)) +{2(1+28)+3(1+ 20))

h—0

86

3

= lim[5n+ 2{+(2R) +(3H) +....+ (n=Af W)+ 2{2. Th+202h+ 2.0 3h+.... +2.1.(n-1)h}

h—i

+3h{1+2+3+....+(n-1)}]



= 1im;,{:5"+ 21 ”("*’11}(211—1) +7h. n(nz— 1)]

h—

nh(nh - hg(z;rh k) ;nh(ﬂf’ h)]

:[52 2(2-0)(22-0) 72(2 o)}10+9+14 TR L W
3 3 3 3 5

h—0

=lim [SJ:h +

10. j'x%{x
0

Sol. Let f(x)=x"ie a=0, b=2,1h=2-0=2

3 j-x"‘afr:lhi_ﬂh[f(o)+f(0+h)+f(0+2h)+.....+f(0+(n—l)h)]

h—0 h-,l’ i)

_ lim|:h4. n (n‘ -2n+ I)J .
4 h—

=lim[h.h3(13+23+33+...__(n-1)3)}zlimh{”(" I)J imA L (- l)
h- 2 N

%l

h—

4 T 4 4

{(nh)4 . (nh) h " (nh)’ .h"'j|

4 3 2
_@) 2090 (20 16 .,
4 4 4 4

11. j-(.\r2 =3x4 Z)dx

2

Sol. Let f(x):x3—3x+2 ie. a=2, b=4, nh=4-2=2

] i(xl—snz)dx=lhiﬁh[f(z)+f(2+h)+f(2+2h)+ ..... + [ (2+(n-1)h)]

2

— lim | 0+ (h+/)+(2h+ 41 )+ (2h+ 9K ) +.. {(n ) h+(n—1) B }]

h—0 -

= limh_h(l+2+3+ ..... +(n-l))+h3(13 £ 4 +(n—1)2)]

h—=0

Skl n(n 1) ey n(n—1)(2n- l):| B 1m[h: (113 -n) +h3 (2113 -3 +n)]
b0 2 6 h=>0) 2 6
) (nh): (nh)_h (Jrirhf)3 (nrh)2 h (nh)}lz

=1 - —
"‘I—T) 2 2 N 3 2 = 6

_(2) 20 (2) ()0 20_,,8_14
-2 2 3 2 6 3 3

12. j‘(r’ +X)dx

Sol. Let f(x)=x3+x ie. a=0, b=2, nh=2-0=2



-

. j(x3+x)ctr=Liﬂh[f(o)+f(0+h)+f(0+2h)+ ..... +j(0+(n—l)hﬂ

0

i 1ﬁj_>rr‘1)h:0-f-()‘w2 +;h)-;-(4h2 +h)+(9h3 +3h)+.,‘.+{(n—])3 W +(n—1)h”

2

=limh Jﬁ“f(]3 +2*+F 4.4 (n-1) )+h(l+2+3+.....+(n—1))}

A0 |

_hz.ﬂ(n—|1)(2n~l) +h.n(n; l]] Ly limlih-" (2;;3 -3n’ +n) . h3(n2 _;1)]

h—0

6 2

; (.ﬂuﬁr)3 = 3.(?1!7)2 h 5 (nh).1® . (nhf N (nh) .h]

rso| 3 6 6 2 2

(2) 300,20 (2) 20 8 , 14

=3 6 s 2 ¥ 93 - 3
13. j(2x3+3x+5)dx
0

Sol. Let f(x)=2x>+3x+5ie a=0, b=3, nh=3-0=3

3

0

= limh| (20 +3h+5) (80" +6h+5)+ ... #{2(n=1 " +3(n-1)h+5} |

=0 |

= limh-5n+{_3h(l+2+3+ ..... +(rf—l))}+2h2 (12 +22 43+ A (n-1Y hg)]

B0
T n(uz—l] v n(n—t)(zn—l)]

=limh

h—0

6

[ 347 (P32 —n) " (21!13 -3 -Hr):l

=lim| Snh+ +
=0 2 3

[ 2 3 2 5
Wi 5nh+3(nh) _3(nh)_h+2(nh) _3(nh) _h+(nh)}1 ]
- 2 2 3 3 3
:5(3)+3(3) —3'3'0*"2(3) “3(3)_'0*%&:15+£+18=33+£:2
2 2 3 3 2 Z. 2
1
14 [|3x-1]ar
0
1
Sol. Let /= [|3x—1|dx V5
0 —a0 t +a0
—ve +ve

3x-1=0 :>x-=l
3

1:j’| 3x—1|dx = I:If|3x—l|cﬁr+j|3x—l|dr =51 :Ij ~(3x—1)dx+ j’(3x—1)dx
% & 13 13

0

=% :T(l—?;x)dx+ _I[(Sx—l)dx



13 1
= I=1,+1,, where I, = [ (1-3x)dx, I,= [(3x-1)dx
0

1/3

_|'3 - _l_ _l
fln!:(l 3x)dr, nh_S 0=2
f(x)=1-3x
f(0)=1

f(0+h)=1-3(0+h)
f(0+2h)=1-3(0+2h)
F(0+3h)=1-3(0+3h)

fi+(n=1)n}=1-3(n-1)h

[ (1=3x)ax=limh[ £ (0)+ f (0+h)+f(0+2h) +....+ f(0+(n=T)h)]

¥

=limh[1+(1=3h)+1-32h+(1-3.3h)+....+1-3(n~1)h]

=ljﬂh[(lﬂ+I+.....)-3h{1+2+3+ ..... +(n~l)}]

1(1
3m[m+o]
“IImh[n 3h. (n+1)] Iim[nh mh('m+h)J —-—3-3——:1__1.23:_12.]_
w20 2 0 Z 3 Z 3 6 6 6
1
,:j'(3x-1)abc, BH-1-lat
v 33
f(x)=3x-1
(1
3——l_
f\3) 3

1 1
—+h}=" =+h|-1=3h
3 ’(3 }

4

(1 1
fl=+2h|=3| —=+2h |-1=32h

-11mh[0+3h+32h+3 3h+..+3(n— l)h]*llthh[l+2+3+ +(n-1)]

h—0

33(3—0J
. n(n+1) e 3nh(nh+h) ~'3 _2

]
o |
—)l) 2 h—0 2 2 3

1+4

S8

So, I =

c~|~
uIN
|



15. j'e‘a{r
0

Sol. Let f(x)=¢"ie a=0, b=2 nh=2-0=2

Jede=limh[ £(0)+f(0+h)+f(0+2h)+....+ f(0+(n-1)h)]

0

> + M2 +{ -1}k x 2 1)k
=11mh[e"+e" o 7 anat RN o ]:hmh[e"+e".e"+e"e TR :I

A0 h—0
) (1) €
=limh[l+e”+(e")z+ ..... +(e”)""] -limh[l_ ]:ﬁ;nh[",, _l]= o I N
B30 hs0 s | h—0 ol | hs0 2" —1]
| -
16. je""dx

Sol. Let f(x)=e¥ie a=1, b=3, nh=3-1=2

7 je'*dx: L?E;”[f(l)+f(1+”)+-----+f(‘ +(n—1)h)]

1

. <1 AR 5 (1328 fi+{n-1)A y - gy oz Ay sg -
:l:mh[e‘+e“ s L T L j!]:Irmhr[e'Jre'.e"’ﬂf L2y chdiled ’]
h—0 =]

g -y o _i\2 p\nl . - (e"')"—l
=£}$e h[l+(e )+(e )+ AAAAA +(e ) :}:L%h,e T

17. icosxdr

Sin@cos{ai—(—NLl)h} hsinﬂcos(iza-‘.nh_k]
: 2 2 : 2 2
=limh =lim

B0 af ( h ] 20 sin(h/2) h

hi2 2

. (b—-a 2a+b—-a-0 . (b—a a+b
= 2sin Ccos = 2sin cos
2 2 2 2

. [b—a a+b] " [b—a a+b] - [b—a+a+b) . b—a—a—b]
=sin| — +—— |+sin| ——-——— | =sin| ——8 — |+sin| —m8 —
2 Z 2 2 2 2

=sin(b)+sin(—a)=sinb—sina




