Chapter 4. Definite Integration

EXERCISE 4.1 [PAGE 156
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Evaluate the following integrals as limit of a sum : [(3m —4)-dz
1

Letf(x)=3x—4,for1<x<3
Divide the closed interval [1, 3] into n subintervals each of length h at the points

1,17+h,1+2h,1+rh, ..,1T+nh=3

s hh=2
2

~h=— and as —+ oco,h —+ 0
n

Here, a = 1
~fla+rh)=f1+rh)=3(1+rh)—-4=3rh-1

]
'.'/f(m)-dm=?ili_11c}GZf(a+rh}-h
r=1
3

[(3m—4) - dz =ﬂ.1i—}IEcif(3Th_ 1)-h
i r=1

. 2 2 2
lim (37 - ——1)-— .[h==]
r=1

n—+00 7
N~ 120 2
B > (G =)

i 12 2 —
=lm (5> r-— > 1]

r=1 r=1



12 +1) 2
lim [— nnt1) 2 - 1|
n—00 2 m

n—l—l]_z]

lim [6(1 + —) — 2]

n—od

lim [6(

n—0o

= 6(1+0)-2 [ lim — = 0]

n—0 1

=4
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4
Evaluate the following integrals as limit of a sum : fmg -dx
0

Let f(x)=x2, for0<x<4

Divide the closed interval [0, 4] into n subintervals each of length h at the points
0,0+h,0+2h,..,0+rh,...,0+nh=4

i.e.0, h,2h, .. rh,.., nh=4

4

Lh=—asn— o00,h— o0
n

Here,a=0

~ f(a + rh) = f(0 + rh) = f(rh) = r?h?

/f(;r: ~dr = hmz.fa—l—rh)

=1

n—o0

4
.-./;rz-da:: lim r’h?. h
0 r=1

pttd o 4
“Jim 3 fh e

n?



. BT
~Fgks 2,7

3
n r=1

64 n(n+1)(2n+1)

=, n3 6 |
64 n+1. ,2n+1

- 1

Tim [ () ()
64 1 1

=lim|—((1+ —)2+ —

lim [— (14 —)(2+ )

64 ] 1

_ 64

3
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2
Evaluate the following integrals as limit of a sum : fez -dx
0

SOLUTION

Letf(x)=ex, for0<x<2
Dlvide the closedinterval [0, 2] into n equal subntervals each of length h at the points
0,0+h,0+2h,..,0+rh,..0+nh=2
i.e.0,h, 2h, .., rh, .., nh=2
2

mhy=-and n=—roa;h-—>0
n

Here,a=0
- f{a + rh) = {0 + rh) = f(rh) = erh

n—0od

b
f_f(;t:] ~dz = lim Z fla+7h)-h
=1
2

n

e’ -dr = lim E e™ . h
L—+00 1
e
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m
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2
Evaluate the following integrals as limit of a sum : f z? — 1)
_0



Let f(x) =3x2—1,for0 s x < 2.

Dlvide the closedinterval [0, 2] int n subintervals each of length h at the points.
0,0+h,0+2h,..,0+rh,.,0+nh=2

i.e.0, h,2h,..rh,.., nh=2

2
~h=—andas n—+o00,h =+ 0
n

Here,a =0

« f(a + rh) = f(0 + rh) = f(rh) = 3(rh)> - 1 = 3r*h® - 1

b
-.-]f(m)-dm=gi_%zgf(a+rh)-h
r=1

- 272
f(3:r: —1)- dm—T}LIEGZ;(STh —1

4 2 2
= lim (3r2><—2—1)-—...['_'h=—]
n%-xr=1 T T n

t\ 24r7 2
= i S
HEJE}G;( n3 n)
UM, 2
Sl -
24 1)(2 1 2
 Jim | 3.?1(?14— )(2n + )——-n]
n—0d- g3, 6
) n+1 2n+1
- lm 4 ()P g
—T}l_];_'l;lc["-l(l-f- )(2+—}—2]
:4(1+n)(2+0)—2...[-_-limlzﬂ]
n—o0 1

=8-2=6.
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3
Evaluate the following integrals as limit of a sum : fmg -dx
1

SOLUTION

Let f(x) = x3, for1 < x< 3.

Dlvide the closed interval [1, 3] into n equal subintervals each of length h at the points
1,1+h,1+2h,..,1+rh,..,1+nh=3

~nh=2
2

~h=—andasn — oco,h — 0.
i)

Here,a = 1.

< fta+rh) = f(1 +rh) = )1 + rh)?

=1+ 3rh + 3r*h? + °’h3

n—e0c

b
'.'/f(:c]-d:r= lim  f(a+rh)-h
r=1
3

L—+ 00

/m3 cdz = lim Yy (14 3rh+3r°h* 4+ 73h%) - h
r=1
1

n

lim (h+3rh” +3r°h* + r°R%)
r=1

k)

lim [3 +3;‘=(3)g + 3#(%}3 + rg(%}ﬂ---[‘-' h = %]

n—00 =y ') n

SN2 12r 2497 1677
= lim [ i A e R ]

n—00 & n 7 n '

r=1



L2 24

= lim [ 1+—Z —EZ; 2y
24
3

r—1 =1 r=1
2 12 1 1)(2n +1 2 1)2
:um[_.m_.M n(n+1)(2n+1) 16 M]
n—00 g n 2 6 A 1
n+1 n+1l 2n+1 n+1
QE%[24—6(—————) 4( ) ) + 4( 2]
n n n .

1 1 1
= lim [2+ 6(1 + —) +4(1+ =)2+ =) +4(1+ —)?
R0 n [ T n

= [24 6(1+0) + 4(1 +0)(2 4+ 0) + 4(1 + 0)2]... [+ lim %:1}]

o0

=2+6+8+4
= 20.
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9
z+1
Evaluate : / -dx
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3 1
Evaluate : f -dx
5 z2+5x+6

SOLUTION

3 1
[ -dx
5 2+5x+6

3 1
_fg (z +2)(z +3) dr
[P E+3)—(z+2)

")y (z+2)(z+3) dz

3
1 1
:f[ — ]-dm
9 r+ 2 x+ 3

= [log(z + 2) — log(z + 3)]5
r+ 2 3

= |log
{ r+ 3 L

(3+2) (2+2)

=log| —— | —log| ——

3+3 2+3
5 4

- log — —log —
'Dgﬁ Ggﬁ

(5.5
:D—_
&8\6 ™ 1
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T

T
Evaluate : ] cot’z - dz
0

SOLUTION

f cot’ z - dr
0

= f (cosenzm — 1) -dx
0

T
:f cosec’z - dr —f -dr
0 0

= [~ cot z|§ — [z];

- K— mr) —(—cot[]]] - E —0}

1+ cot— —
= —1+cot0— —.
1

The integral does not exist since cot 0 is not defined.

el

A E

P
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T 1
Evaluate : f — . dx

= 1l —sinzx



f% 1+sinx
= —_'di:
= 1+sinx

4 1+4sinzx
= —E-d:c
x  COS* I

N
1

= [tanz + secz] !,
4

= (tan E + sec g) = [tan(
(4 93) (o o ]

- (14+v2) - (-1+v2)
=1+v2+1-+v2

=2
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1

i
_/% 1 1+ sinx i
L 1+ sinx

xr

/% 1 six
= - . dI
= \ cos 2T cos’x

:f (sec2m+secmtanm]-dm

5
Evaluate:f -d
3 Vv2r+3—+v2x—3

i



D 1
f -dx
1 V2r+3—+22z—3

3 1 >< J2m+3+~/zm—3'dm

V22 +3—vV2x—3 V2zr+3+v2zx-3
_ 132:1:—:— + 402 —3
B 2z +3)— (2z—3)
:_f (2+3%-d:r—l——f (2m—3)_é-d:n
i [2x+3zl [(23:—3) r

(2) 1,

=1—18[(10+3%— (6+3)7 }+—[(10 3)7 — (6 — 3)%}
-~ [13VI3 - 9v8] + - [1v7 - 3V3]

ok

is (13v13 — 27+ 77 — 3v3)
(

]_ _
e 13\/ﬁ+7~/§—3v’3—27).
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1 EE -9
Evaluate : [ -dx
0 x24+1




SOLUTION
1 2
< —2
f -dx
0o T2+1

fl (:r:2+1)—3 ;
- " :I:'
0

241

! 3
:](1— 5 )-d:r:
0 z-+1

=[x—-3 tan™! J|<]1

= (1= 3tan" ") = (0 - 3tan™' 0)

1-a()

-1- =
4
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%
Evaluate : f sindrsin 3z - dx
0

SOLUTION

s

f sindxsin 3z - dz
0

l =
—fd 2sindrsin 3x - dr
2 Jy

1 =
5 f J [cos(4x — 3x) — cos(4z + 3zx)] - dx
0

i i< il Fa
—/ cosm-dm——/ cosTx -dx
2 Jo 2



. = 1 [sin7z]*
[sinz]; — — [ ]
2 7 o

T T _ 0} 1|, T in 0
_Slﬂ 1 sin 1 sin 1 sin

% - u] - 1—14 [5i11(2:¢ - %) - 0}

1 1 ( . :'T)
= — —sln —
2v2 14 1
1

|~ |~ |-

1
_2x/§+14f2
e
VNG
4
2
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T
Fvaluate : f vV1+sin2zx -drx
0
soLuTIONEN

&ls

v1+sin2r-dz

:/ \/51}1 r+cos2x -t 2sinxcosx-dr

/ \/smx—l—cns:c) - dx

:[ (sinx + cosz) - dx
0




T T
:[ sinx-d:l:—l—f cosT -dr
0 0

I
E]

= [— cos m]é + [sin z]

[— cos E — (- cos{])] + [Sill g — sin U}

1 1
—— +1+—-0
V2 V2

= 1.
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f
Fvaluate : f sin*z - dz
0

SOLUTION

. . : 2
Consider sm’j'x = {E]l:l2 3:)

~ 1 — cos2x 3
i 2

:1 — 2cos2x + cos? ij

1—2cos2x + ﬂ]

B R Sm— = = e
CAERN

3 1
— — 2cos2x + —cosdx
2 2

sin*z - dx

i3 1
/ [— — 2cos8 2xr—cos 4&] - dx
0 2 2



——f 1- d:r:——] cos 2z - d:ﬂ—l——f cosdz - dx
B _[$]T B l sin 2 _|_ l sindz |7
gl 9 2 8 4 |,

— [ } [51]1 T 51110] + i[511:1:|r — sin 0]
4 2 32

-0+ —(0-0)

3 1

32 4
Im— 8
32

Exercise 4.2 | Q 1.1 | Page 171

2
1
Evaluate : f -dx
42+ 4z +13

- dx

f 2—I—-ﬂlzf.'—l—13
1

:f 2214z 1449

2 1
4 (z+2)*+ 32

{1 _1(m+2)r
= | —tan
3 3 4

= —tan — } ' = AN
3 3 3 3

- dx




1
o |
3
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I

| b2
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4
Evaluate:f ;-d
0 +dzx — x?

SOLUTION

1
1
f—-dm

0 Vdxr — x?

-dr

4 1
_fu Vi— (@ -4z 14

dx

:f“ \/22—;:—2}2 |
e (z5)]
(15 ()

= sin”1 1 -sin"1 (= 1)

1

= 2sin 11 LfesinTT (=) = —sinT x]

-+(3)

= 1.
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1 1

Evaluate : / -dx
0 v/3+ 2z — 22

SOLUTION

1

1

[ -dr

0 v/34 2z — 22

/|

:/n \/3—{312—23:—1-1]4—1-

dx

dx

g’ J@? _1{3:_1)2_
it 1
- [ (557)],

= sin~ ' (0) — sin’ (—%)

=0 —sin™1 (— sin E)
6

- an()]
—(-3)

6
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£l
Evaluate : f rsinr - dr
0




f rsinr -dr

0

= {a‘,fsinm-dm] —f [—(x}fsinm-d:c] -dx
0 0 dr

[z(— cosm)]g —f 1-(—cosz)-dz

vals

] )

b |5

m

— T COS T T+ EGDSE-d.T.
[ ]
(1]

=T

—Frccss :rr —U} + [Siﬂ&:!%
2 2 !

m
-0+ (sm E—sinﬂ) T
o,
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1
Fvaluate : f rtan 'z - dr
0

SOLUTION

1
Let | :f rtan 'z -dzx
0

£ 1 (tan~' &) (z) - dz
: :(tan—lm)fm.dm];—/ﬂl[d%(tan—lm) o da] iz

[ 2 taﬂ_1$]1 /1 1 x?
N Lk | B e
L 2 0 0 1+ z2 2




12tan11 o A S|

14 22

I
oy
i}

I
=
b
I
by | =
S

" 1 1 1
2 2.0 1+ x2
w ]_ —1 1
=—— —|x—tan “(x
e 1 ek
=—— —[(1—tan 1) — 0]
8 2
. 1(1 :IT)
8 2 4
. 1+?r
8 2 8
_:rr_l
4 2
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o0
Fvaluate : ] re T -drx
0

SOLUTION




=[0-(-0]+[0-(-1)]
= 1. el =1 e*=0 whenx= o0
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sin !z

Evaluate : / —— -dx
0 (]_ _ m?)i

SOLUTION

Sl

1

sin” T
let| = / — dz
0 (1 — mﬂ)i

]ﬁ sin 'z
= - dx
0 (1—22)vV1—2a?

1

F
-

Putsin'x =t

1

-dx = dt

1 — x2

Also, x = sint

1 . 1
Whenx = —,f = sin — | =
V2

Whenx=0,t=sin"10 = 0

1 t
Y G R
o 1—sin“t

t
_ ] . dt
0 cos2t

alH




FSE]

:/ tsec?t - dt

0
T ]

= [t/seczt-dt] —fd |—(t}[sec2t-dt] . dt
o Jo [

"

r
—/ 1 -tant - dt
0

= [Etan g = 0] — [log|sect|],

— [log (sec E) — log(sec U)}
— [log V2 — log l}

=l

= [t tant]

B

e B B e

]
— Elﬂg 2. = log 1 =10]
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T sec?
Evaluate : dx
0

Stan?z +Adtanz +1

SOLUTION
- 2
1 sec” x
Letl = [ 5 -dr
p 3tan“x+4tanz +1
Puttanx =t
- sec?x-dx = dt

Whenx=0,t=tan0=10

m T
Whenx= — t=tan — =1
4’ 4

|—f1 dt
Jo 324 4t+1




_1/1 dt
) 5 , 4 1
3Jo 2+ 3t+ 35

1/1 dt
5 4t 4 4
3 Jo t—l-fﬂ-@—ﬁ‘l‘
dt

1
3

=]

(t+35)2- ()

1 t—l—%—
- log — 1
(%) t+3+3

= | |

| =
]
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T sin 2x
Evaluate : f " -dzx
0 sin“x -+ costz

T sin 2x
Let| = — -dx
0 sin“x +costzx

1 2sinrcosx
= 1 - dr
0 sin“x -+ costx

4

Dividing each term by cos™x, we get



T -
_ cosz  coslz
= f — - dx
0 510" x 1

f% 2tan z sec?
= 5 -dx
0 (tanz] +1

Put tan®x = t

- 2tanx sec?x-dx = dt

Whenx =0,t = tan?0 = 0
' m

Whenx = — t = tanZ — =1
4’ 4

/1 dt
| =
o 1+¢2

= [tan_l t];

tan 11 —tan"0
_ rl

i 0

rl
1
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2
Evaluate : ] yv/cos T sin® - dz
0



SOLUTION
2w
let| = f w’-::os:tsi]l?’x -dx
0
2
= f «.,fcosmsi_uﬂ rsinr-dr
0

D

= v/ cos .'1:(1 — cos> x) sinx - dr

0
Putcosx =1
so—sinoxdx = dt
~osin xdx = — dt

Whenx=0,t=cos0=1
When x = 2m, t = cos 21t = 1

- WACKSY
o= — —dt) =0. .| dx =
| fl V(1 —t*)(—dt) =0 /a f(z)-dz =0
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3 1
Evaluate : f —  .drx
0 D+4dcoszx

SOLUTION

H 1
Letlz[ — -dzx
o D+4dcosz

Put tan(i)
2

~x=2tan Tt

2dt
Ldy = ——
1+1

t

and




Whenx=0,t=tan0=20
2t

142

1—¢2
54 4( 1+F)

_fl 2dt
Jo B(1412) +4(1 —2)

I
| b2
g

[
(=
o
w |~
~—
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T coszx
Evaluate : f —— -dx
o 4

— sin?x

SOLUTION

COS T
LetIZ[ —E-dﬂ:
0 4—sin“x

Putsinx =1t

.h.|=|



- cos x-dx = dt

When x = E?tzsin -

1
4 V2

Whenx=0,t=sin0=0.

I
| =
e
Q
o=
~ 0~
bt
<
ol
=
~—
o
Lo
I
=
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3 cos T
Evaluate : f - . ~dx
0 (1l+sinx)(2+ sinx)




) coszT
Let | = f - dx
o (1+sinz)(2+ sinz)
Putsinx =1t
- cos xdx = dt

Whenng?t=siﬂ Z =1

Whenx=0,t=sin0=0

1 dt
- :fn 1162+

e+ -1+t
_fu (1+1)(2+1) at

1
1 1
:f - dt
o L1+ 2+1
) 0 ]_-|—t [

= [log|1 + t[]p — [log|2 + ¢
= [log(1 + 1) = log(1 + 0)] - [log(2 + 1) —log(2 + 0)]
=log2-log3+log2 .[log1=0]

1 2x2

= lo

8\ 7
4

= log| = ).

()
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1 1
Evaluate : f - dx
_1 a2e® + ble @




1 T
Let| = [ Eg - dx
~1 a?(e*)” + b?

Put e =

~oetdx = dt
Whenx=1,t=ze

1
Whenx=—1,t=e_1 = —

e
'I—/e dt
o 1 a?t? + b2
_f"’ dt
L (at)® + b2
11, ifat ‘
_._aﬂ —_—
1 b b 1
11: _1(39) 11: _1(.1)
ab b ab be
a

(1)ab [tan‘l(?) ~tan ! (—en
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T 1
Evaluate : f : ~dx
p 3+ 2sinx +cosz




g 1
Letlzf - -dx
p 3+2sinz+ cosx

T
Puttan — =1t
2

L =2 t.ar"l_'I t

2dt
sody =

1+ ¢2
and
| 2t 1— ¢
SINx = :CDSI =

+ 2 1+ 2

Whenx=0,t=tan0 =0

When x = 7,t = tan g = 00

.|_/°° 1 2dt
o 3+2( gt)+(1_fa) 1+

1442 1442

o0 1
/ a
0 22+ 4t+4
I 1
_f dt
2 Jo t242t+2
[ ]

1
= - dt
[u (2+2t+1)+1

0 1
_/u (2 +2t+1+1)-dt
1

_[u (t+1)°+(1)°

1 Lt
= — [tan  E—
1 1 0

dt




00
1]

= [taﬂ_l(t +1)]

= tan ‘oo — tan'1l
_TT mw
2 2

_TT

_E,
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r
Evaluate : / seciz - dr
0

SOLUTION

1 4
LetI:f sec T -dr
0

% 2 2
= sec” x -sec” x - dx
0

x
]

= f (1 + tan? m) sec’ z - dx
0

Puttanx =1t
- secx-dx = dt
Whenx=0,t=tan0=20

m m
Whenx=1,t=ta:|1 — =1

4
1
.-.|:f (1+¢2) - dt
0

$#71
:[H—]
3 0

—l—l—l 0
3



=3
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1
1—=x
Evaluate:] 1# - dx
0 1+=x
N

1 —_—
Letlz[“l m-dm
0 ]_-|—I

Putx =cos B
dx = - sinB dB

Whenxzﬂ,cos@zﬂzcos% s 0=

¥}
2
Whenx=1,cos8=1=cos0..68=0

[] —_—
sl = f \/ _—cosb | (—sin8)de
z 1+ cosé
0 | 2sin?(L :
:f d%(—2smgcos E) - df
5\ 2c08%(3) 22
0/ sin(2
:f [2) {—25in(£)c05(£)] - B
£ \ cos(3) 2 2
0
8
:] —25in2(—) - db
x 2

0
:—f (1 — cosB) - ds

2




1

|
=

|

o
(=1
=
B
[a =
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Evaluate : f sin® z(1 + 2 cosz)(1 + cosz)® - dz
0

SOLUTION

Let| = [ sin® z(1 + 2 cos z)(1 + cosz)® - dzx
0
= f sin® (1 + 2cosz)(1 + cosz)” - sinz - dz
0

:f (1—0052:1:)(14— 2cosz)(1 + cosz)® - sinz - dz
0

Putcosx =t

- —sinx-dx = dt.
sosinx-dx = —dt
Whenx=0,t=cos0=1

Whenx=mt=cosmt=-1
1
al= / (1—¢3) (1 +2t)(1 + t)*(—dt)
1

-1
:—/ (1+2t— ¢ —28%) (1 + 2t +1%) - dt
1



.34
:—/ (1+2t—* —2t* + 2t + 48" —28° —4t* + £ +2¢° — ' —
1

—1
:f (1 +4¢+44 — 262 — 58 — 24%) - i
1

-1
] (1+ 4t + 4> — 2t* — 5¢* — 2°) - dt
1

() o) () o(8) )]
Lo Lo

4
= —|t+2t> = —
3 2

_ 1+2 4 1+1 L 1—2 4+1+1+1
- 3 2 3 3 2 3

8

3
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£l
Evaluate : f sin 2z - tan ! (sinz) - dz
0

2t%) - dt



SOLUTION
: ~1
Let| = f sin2z - tan”  (sinz) - dz
0

7
:[ tan '(sinz) - (2sinz cosz) - dz
0

Put sinx =t
- €cos x-dx= dt
Whenx=0,t=s5in0=0.

When x = E?t=5in apes
2 2

1
= fn (tan' t)(2t) - dt

1

r 1
= ta,n‘ltfﬂtdt] —f (%(tau_lt][ﬁ dt) - dt
] 0

1
o Ko el 1L 5
= [tan~1¢) (¢ )]D /ﬂ —— 1 dt

I 1 (1+¢)—1
=t*tan' ¢ é—f ( ) . dt
0 1+ ¢2

| L(1+¢) -1
= t*tan ' ¢ 5—[ ( ) . dt
0 1+ ¢t2

. 1
p— " _l— —_— —_— -
= [1-tan™ —0] /;(1 1+t2) dt

= g — [t—tﬂ,ﬂ_lt];




— [(1—tan""1) — 0]

S N R
=
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-1 .
1 Ecns Z gin 1 o
Fvaluate : - dx

= V1—z?

R
L= - dx
=

w2

1

Putsin'x=1

1
. V11— z?

Whenx=1t=sin"'1=

-dx = dt




=~
M

[—te™]

[
M
S
p——
et
I
nt."'“"-a
ol
—_—
'—I.
—
|
m
Iy
o —_
=
e —

1]
M
S
——,
po | |
E
Iﬂ:l|
o=
_|_
= =
M
|
i=-|a-|
_|_
ur.'."""-a
[E1E
M
N
=
[
\—.U,_r!‘

= —ge”+ Eef_f + e [—e_*]%
W—I—ﬂ— 1+ 1|: _1+ _"i|
= —— — e eg?|—e 2 et
2 4
?T_I_ = T ﬂ._i_z_l
= — — ed — — g 2 4
2 4
= pefl _14ef
= —— +ef— — e
2 4

e

_|_
=t

=

(G- (5+1)
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3

cos(log x

Evaluate :f ﬁ -dx
1 T

SOLUTION

3
1
Leﬂ:[ cos(logz)
1

€I

3 1
= ] cos(logz) - — - dz
1 £

Putlogx =t
1

oo— -dx = dt
T

Whenx=1t=1log1=0
Whenx=3,t=log3



logd
o= / cost - dt = [sint]%-_‘f'g3
0
= sin (log 3) -sin 0
= sin (log 3).

Exercise 4.2 | Q 3.01 | Page 172
1

- d
x4+ Va2 —z?

ia
Evaluate the following: / T
0

SOLUTION

“ 1
LetI:f ~dr
0 x4+ +va?2— z?

Putx=asinf
- dx = acosBdb
and

a2 — 2

\/al — a2sin?6

\/aﬂ(l — sin? 6‘)
- vV alcos?d

—acos B
Whenx=0,asin8 =0 - B =

Whenx-a asinf =a sB =

_l_f% a cos Bd6
h o asinf +acos 6

7 cosf
sl = - df (1
A sinf + cos # ()

Ry o




We use the property, / fla — z) - d=.

=|

Hence in |, we change 6 by (E)

L 2 c-::rs[(] 9]
= L ) =] + el

3 sin ¢
= -df .2
/{] cos @ + sin# 3

Adding (1) and (2), we get

3 4 in 6
2!:’/l s -d9+/ L . df
p sinf+ cos# g cosf+sinf

_/’% cos 8 + sin @
~Jo cosf+siné

o

- dé

)—0

:/wyﬁ=m§
0
(f
2
,
2

| w
4
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%
Evaluate the following : f log(tanx) - dz
0




X

Let| = f2 log(tan z) - dx
0

We use the property, f Flx) - dx = / fla—z) - de.
0 0

Fil
Here, @ —+—:
2

Hence changing x by g — x, we get

m

= /{flng[tan(g —;r:)} . de

= fﬂ log(cot z) - dz

0

2 1
2/ lﬂg( ) -dx
0 tanzx

= /2 log(tanz) '-dz
0

l4

a4

= / —log(tanz) - dz
0

o=

= —f log(tanz) - dz
0
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1
1
Evaluate the following : f log (— — 1) ~dx
0 £



> 1
LetI:/ log(— —1) -dx
0 H
1 1—
:/lﬂg( m)-d:r:
0 B

1
= [ [lng(] — :I:) — log :1’:] -dx (1)
0

We use the property f flz) <dz = f fla—z)-dz
D 0

Here, a = 1
Hence in |, changing x to 1 —x, we get

| = ]{; flog|1 — (1 — )| — log(1 —z)] - dz
1
= [ﬂ [logz — log(1 — z)| - d

1
= —/ log(l — z) — log x| - dz
0
=59 -[By (1]
~21=0
=0
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2 slnx — CcosST
Evaluate : - -dx
g l-+sinrcosz




2 ginxr —COsST
Let] = - - dx
o l+sinrcosz

We use the property, / flz)-dz = / fla—z) - dz.
0 1]

Here a = E.
2

Hence In |, we change x by % — .

X T

.-.|:/E sin(§ — z) —cos(F —x)

1+ sm{% — LE) cns(% — m]

/'? cosT —sinzT i
=3 - dx
i

1+ cosxsinx
x
2

sinx — COST
- : - dr
o l-+sinrcosz
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3 L
Evaluate the following : f (3 —z)2 -dzx
0

SOLUTION

3 L
Letlzf 233 —z)7 - dzx
0

We use the property [ flz)-dz = f fla—z)-dzx
0 0



Here, a = 3

Hence in |, changing x to 3 — x, we get

| = 3(3—m}2[3—(3—m)]%-dm
0
3

:] (9—6:r+:r,2):r% - dx

0

11
S840 20 g 5 2 gily
7 9 11
9 9
=2(3)2 | — — 2 4 —
(3) 7 11]
2[99 — 154 + 63
- 2(3)% + ]
77
3
=2(3)? x —
(3)* x —
16 s
= — 3 2
- (3)
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3 .3
Evaluate the following:/ -dx
—3 9—332




3 3
T
Letlzf - dax
_39—..":2

a
List f{x) = R
P .
9 — (—z)?
g
T
= —f(z)

- fis an odd function.

3 3 2:3
f flz)~de = U?i.e.[ -dzx = 0.
=g g 9 — $2
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tals

2 4 s
Evaluate the following : / log (ﬂ) -dx

= 2—sinx

7 92— gi
LetIZf lng(ﬂ)-dm
= 2+ sinx
Lot f0d = 1 (Z—Sina’:)
et f(x) = log| ————

& 2+4+sinx

2—mm—m]

2 + sin(—x)

- =)= log[



(2 + siﬂm)
= log ———
2—sinzx
(2 — sinm)
24+ sinzx
= —f(x)

-~ fis an odd function.

f__ f(z)-dz =0

2 2 — gi
f lg(_) dz =0,
- 2+sinr
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T+ g
Evaluate the following : ] -dx

=« 2 — cos2x

SOLUTION

i &5
Letlzf — =  .dx
== 2 —cos2zx

Ll vaea
= +
= 2 — cos2x 2 —cos2x

]% = d —I—Tr]% 2 d
= —_—— dr 4 — —  .dz
= 2 —cos2x 4 = 2 — cos 2

m
::[1 =} 112 [1}

Let f(x) =

£

2 —cos2x



2 — cos[2(—z)]

'I:I[— ){} =

—

2 — cos2x

=~ f(x

. fis an odd function

fj flz)-dz=0

9

i.e.f L-d&:zﬂ,i.e.hz[}
= 2 —cos2x

In |5, puttanx =t

SoX = tan_1t
1
sodx = - dt
1+ 2
and
1—t2
Ccos 2% =
1+ t2

When x = —%,tz tan(—g) =—1

T tan m
Whenx = —,t = = 1
4 4
1
1 1
|2 = f . . dt
19 (1=t 1+ 2
1442

' 1
:[1 2(1 +#2) — (1 —12) dt

(2)



1
1
] - dt
1 3t2+1

1

‘[‘1 (v’ét)g +1

(2]

:ta.n_l v’g —tan ! (—\/@)]

@l

tan ' V'3 + tan~! V’g}

S-Sl sl

T T N ?r]
| 3 3
2w

S .(3)
3v/3

From (1), (2) and (3), we get

I—U—i—ﬂ_[ 21]
4 3‘/5
_ﬂ_?

v
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ol

Evaluate the following : / z*sin*z - dz

—m

4



e.|:|

Le’[lzf 2 sintz - do

4

A

Let f(x) = z° sin* z

s f(—x) = (—m)g sin*(—z)
= —z*sin'z

= —f(z)

- fis an odd function.

fd f(;t:]-d:t‘:ﬂ,i.e.fi$35m4$-d$:0.

|
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L log(z + 1
Evaluate the following : / M -dx

0 2 +1
SOLUTION
1
log(x + 1
Let | = f M - drx
0 r? +1

Put x = tan 6.

- dx = sec’6-d6

and

%2 +1=tand + 1 = sec’f
Whenx=0,tan8 =0

Whenx=1,tan 8 = 1



7 log(tan® + 1
.-_|:/d eltand )-seczﬂ-dg
0 sec?
:]dlog(l—ktang}-dﬂ (1)
0

We use the property, / flz)-dz = / fla —x) - dz.
0 0

Here, a = pi/(4).
Hence changing © by E — B, we have,

m

. iy
|=[ lﬂg[l—l—tan(— —9)} .do
0 4
T 1 —tan#
= log| 1+ ——— | - df
j;: Gg( N 1—|—ta,116')

:/4]Dg(1—|—tan9+1—tan9) . do
0 1—I—ta3119

a 2
= f lﬂg(—) - df
0 1+ tan#

. f‘ log 2 — log(1 + tan6)] - d6
0

:lﬂgE/d 1-.:19—/‘ log(1 + tané) - d6
0 0

= (log2)[6]F — 1

= %log2 =
~ 2l = El+|:rg2

4
m
o P T g
g 5
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1

3
z°+ 2
Evaluate the following : / —— - dx
-1 Va2 +4
SOLUTION
1.3
z° + 2
Let | = — -dzx
-1 vz +4

! z* 2
2] [ + ]-dm
-1lvzr+4 Vel 4

€T

! z° 1
:] —-d:r—l—Zf—-d
-1 Va2 44 vz +4

=1y + 215 (1)
3
Let f(x) =
2+ 4
Rt
s =% = (o)
(—z)* +4
23
) v+ 4
=~ f(x)

. fis an odd function.



1
/ dx =0, i.e.
2

1 $3
e B
-1 Va2 4

P2

de=0 .2

{_ %

1
is an even function.
vz +4

.-.[tf(m}-dm=2£1f(m)-dm

.

:2[10g(:ﬂ—|— 1,-24-4”:
2g(1+v“ﬂ) = 1og(o+m)}
2[]0g(vg—|—l) —IDgE}

From (1), (2) and (3, we get

IzD—l—Z[Elﬂg( 52+1)]

:4103;(\/5;_1).
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:I:+m3

6_2 =&

Evaluate the following : /



- ~f(z)

- fis an odd function.

a _ ® r4+xt
/_vaf(l'l!}-dI:ﬂ,l.E./; m - dx = 0.
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1
Evaluate the following : / t2y/1—t-dt
0

We use the property,

/:f(t)-dt=/:f[a—t)-dt

/ltﬂﬁ(l—t)-dt=/1{1—t]2«/1—1+t-dt
0 0

:/1[1—2t+t2]\/f-dt



- i
:[E_Z'EEJFT]
2 2 2 Ap
2oy Aoewm  Faoow
=2 = s SR =
2 4.2 .
3 5 7
70— 84+ 30
B 105
16
s,
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™
Evaluate the following : / zsinzcos’ T - dz
0

SOLUTION

m
Letlz[ rsinzcos® - dr
0

1 a
E/ z(2sinxzcosz)cosz - dx
0

]_ m
— / x(sin 2z cos z) - dx
2 Jo

1 w
= / x(2sin 2z cosx) - dx
4 Jo

. ;
7 /ﬂ [sin(2z + z) + sin(2z — z)] - dx

1 m w
—{f :Bsiﬂ?p:t:-dm—l—f :r:sinm-d:ﬂ]
4 [ foy 0



1
= ;L + 1] (1)

™
l4 =f xsin 3z - dx
0

e fomse- o]~ [[{Leo) [smsear)] -a
N5

[ 7cos3m 1 *
o= | == +0| + — cos3x - dr
3 3 Jo

:_E(_1)+l sin3z "
3 3 3 0
1
= S ol L |
~0—0]

Wy ey

2]

b::AWmMHm-dm
e fome-ae] [0 fane-ic)] i
- la(~ cosa)fy - [

1-(—coszx)-dz

0
= [-mecosm + 0] —i—/ coszT -dr
0



™

= —m(—1) + [sin z]
=7+ [sin7 — sin 0]

=1+ (ﬂ' — 'I]}

- -(3)
From (1), (2) and (3), we get

=513+
"l "

(%)

w | e
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1
log =
Evaluate the following : f - S
0 41— z2
1
1
Letl = 8T dx
0 1 — x2
Putx=sint
- dx = cos 6 dB
and

\/1—:1:2=\/l—singﬂzvcosﬂﬁzcosﬂ
Whenx=0,sin8=0 .6=0
Whenx=1,sin8 =1 .'.Bzg



b b= ‘/2 log sin @ - d6
0
2a

Using the property, f(z) - dz = /a[f(m) + f(2a — z)] - dx, we get
1] 0

= /1 [1055'1119—1— 1ﬁg5iﬂ(g — 9)} - df
0

= /'1 (log sin @ + log cos @) - d
0

= /d logsinf cos @ - df
1]

_ /% lﬂg(Esjnéchﬁ) i
0 2

= /d (log sin 26 — log 2) - d#
0

R

T ]
:/ lngsiHZQ-dﬁ—/ log2-df
0 0

= |'] - |2 {Sﬂ}‘}

|2=f“10g2-d9
0

T

=]0g2/il-dﬂ
0




= D

l4 = [1 log sin 26 - dé
0
Put20 =t
dt
Then dB= &

When98=0,t=0

Whene—— t—z(%)

dt
S :f logsint x —
0 2

:—/ logsin @ - df

| s f f(z) - dz = / 10 ot

1
1
9 48
1 T
1= —1— Zlog2
Y
1 T
S I=—Tlog2
2 4 8
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Miscellaneous Exercise 4 | Q 1.01 | Page 175

Choose the correct option from the given alternatives :

3 dr )
/ FrT
1 208

189

189

208

(2 )

189
log( )

1 208
3 189
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38
L
31

Choose the correct option from the given alternatives :

/% sin’ z - dz _
0 [l—l—cosx}z

4 — 7




4 — 7
2

Miscellaneous Exercise 4 | 4 1.03 | Page 175
Choose the correct option from the given alternatives :

logh oz, /o 7
f eve -1 -
0 €I+3

3+ 2m
2+
4-m

4+m

SOLUTION
4-m

Miscellaneous Exercise 4 | 0 1.04 | Page 175
Choose the correct option from the given alternatives :

X

]
f snbrcostz-dr =
0

T

256

3

206

5%

256
—IT

206
SOLUTION
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Choose the correct option from the given alternatives :

dx

e =
V2(2v2-2)
ﬁ(z— 2»/5)

3
V2 —2

=3 then kis equal to

4v'2
SOLUTION

4v/2
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Choose the correct option from the given alternatives :

P
/ 12 ex -dr =
1 &L
ve+1
ve—1
V""E(v’"E — 1)
Ve—1

e

SOLUTION

Ve(ve—1)
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Choose the correct option from the given alternatives :

1 1
If[ — 2]-dm=a+

, then

log 2

SOLUTION
a=e hbh=-2
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Choose the correct option from the given alternatives :
2

€ 2 =z
Let |4 = f dz and I, = f £ . dz, then
. logzx ,

l; = —1I
1 32
|1+|2:O
|1:2|2
|1=|2

|1:|2
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Choose the correct option from the given alternatives :

9 £
/n vfgfgm'd“

9

9
2
0
1

SOLUTION

9/2
Miscellaneous Exercise 4 | Q 1.1 | Page 176

Choose the correct option from the given alternatives :

The value {::fftl lcrg(z—l_—ﬂmg) -df is

2 —sin#

i
0
1
2
T

SOLUTION
0
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2 COS &
Evaluate the following : / _ -dx
p Jcosr+sinr



SOLUTIOM

2 COS T
Let | = - -dx
p Scosr+sinr

d
Put Numerator = A (Denominator) + B [d—(Denominator}]
x

Bl

d
.. cosx = A(3cosx +sinz) + B [d—{S cos & + sin:r,}]
T

= A3 cosx +sinx) + B(-3sinx+ cos x)
~cos X + 0-sinx = (3A ++ B)cos x (A - 3B) sinx

Comapring the coefficient od sin x and cos x on both the sides, we get

3A + B =1 (M
A-3B=0 (2)
Multiplying equation (1) by 3, we get
9A + 3B = 3 .03)
Adding (2) and (3), we get
10A =3
CA=
10
3
from(1),3| — | B=1
10
1
B=1l—— = —
10 10

1
" COS X = E(E-::osa‘: +sinz) + E[—3sinx+cosm)

E f—u(gcosm—i—sinm)—I—%(—Bsinm-l—cosm] J
s = - AT
fn Jcosr +sine

L

7| 3 (—3sinz + cosx)
= ] — + 10 - dI
g | 10 3cosr +sinr




3 3 1 7 —3sinz + coszx
— 1-d$+—f -dx
10 Jp

10 Jp 3cosx +sinx
3 (7 1 = /
T 02 +E[]Og|3005$+5in$”€ [ [% ~dr = logflf(m)l +C]
3 1
S _[]} +—[]og 3cos — + sin E‘ —10g|3c05[]—|—sin0|}
10 L2 10 2 2
2T L log3 % 0+ 1] — log]3 x 1 + 0]
= — — 1D — 10
20 10 5 &
3 1
=— + —|logl —log 3
50 T 1o llogl —log3]
L og3 [+log 1 = 0]
= — — —log 3. [log 1=
20 10 5 g
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e

cos 8

Evaluate the following : f - df

T [CDS % + sin %]3

T cos @
Let | :f E - df
= k) s
¥ [ms 5 -+ sin 2]
T cos? g sin? %
= 5 dg
. [cos % + sin %
7 (cgs % — sin % ({‘.DS % + sin %)
= 2 - df
T [cc:s % + sin %]
T COS g— sin %
- df

:/1 [cos %—I—sin i]ﬂ

2



2

Putcos — —sin — =1t
2 2

1 ) 1 d
(——sin — o —C08 —) -df = dt
2 2 2

2
f g
" (cos — — sin —) -df = 2 - dt
2 2

When 6 =

o i
4|55
= cos E-+sin

B
[ i ]f"——-p i
EDE; bl]l;

2 2
2 cos ¢ +sin g

2
- =2

o .
COs 8 -+ sin g
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1

1
Evaluate the following : / —
0 1++x

dx



SOLUTIOM

L |
LetIZf —— . dr
0o 1++=
Putyz =t
~ x = t? and dx = 2tdt
Whenx=0,t=0
Whenx=,t=1

1
1
:/ —Zt-dt
[_ dt
[ 1+t}—1
= 2
0 1+t

1 1
:2[ (1——)-dt
0 1+t

= 2[t — log|1 + ],

=2[1 —log2 — 0+ log1]

= 2(1 - log 2) [ log 1 =0]
=2-2log?2
—log 4.
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= 3
Tt
Evaluate the following : f _R T gz
o 1+ cos2z



=

1 tan®
Let | = — . dxr
o 1-+cos2z

x 3
t tan” x
/ tan'z
0 2cos?z
1 [t
:—f tan® r -sec? r - dzx
2 Jo

Puttanx =1

- sec?x-dx = dt
Whenx=0,t=tan0=0

o F
Whenx = —,t =tan — =1

4 4
1 1
.-.|:—[ . dt
2 Jo
4 1

13,
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1
Evaluate the following : / t°v/1 —t2 - dt

0



1
LetI:f V1 — 2. dt
1]

Putt=sinB
~dt=cosBdo
Whent=1,8=sin""1 = %

Whent=0,8=sin"10=0

= fz sin® V' 1 — sin?fcosf - d
0

%
I:f sin® @ - cos @ - cos @ - df
0

= ]2 sin® 6{1 — sin? E’) - df
0

= ]i (sinaﬂ' — sin’ 6") - df
0

m

:fzsinsﬂ-dﬂ—/zsinfﬂdﬁ.
0 0

Using Reduction formula, we get

|_42 6 4 2
"5 3 7 5 3
8 6

= |1 - —
sh-7
_le

15 T 7

[
= | OO
o
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1
Evaluate the following : / (cc:-s_l mg) -dx
0

1
let ] = f (cﬂs_l :132) ~dr
0

Put cos 'x =t

LAx=cost
s dx=-sint-dt

o T
Whenx =0,t = cos Uzg
0

Whenx=1 1= cos 1 =

0
5 :f t2. (—sint) - dt

2

—/Utﬂsmt-dt
/% it it ...['.'/:f(m)-dmz—f:f(;c}-d:ﬂ]
#

T i
smt-dt] = /; lE (t%) [sint-dt} - dt

]
x T
= [tE(CGSf)]d‘! / 2t - (—cost) - dt
0
[ tcest] —|—2f t-cost-dt
0

0

[——ms > +n} +2{[t/cost-dtr —[f [%(t)[cost-dﬁ] -dt}



valH
m|=|

:U—I—Z{[tsint]u —/; l-sint-dt} [

= 2[tsint] — 2[(— cost)];

La|=|

:2[15111 L —[]] —2[—{‘.05 <, —|—cos{)}
2 2 2
FiY
:2[— xl} Ry
2
=m—2.
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1 3
1+
Evaluate the following : / ~dx
-1 9 — 332
SOLUTIO
1 3
1+
Letl = [ T dz
. | 9 — $2

1 3
1
:[ — ’ 'dx
119 —22 9 — x2
1 1 3
1
=[ -d:r—l—f L . dz
_1Q—$2 _19—m?

sl = |1 + |2 1:1}




3
Let f(x) = fmﬂ
3
—z)
fl-x) =
(=) 90— (—z)’
(—=2)°
9 — 2
= - (4

. fis an odd function.

f_llf(.-r)-dmzﬂ

-(2)



1 3
.-.|2:/ T _dz=0 .Q3)

19—11?2

From (1),(2) and (3), we get
I L log2 +0
= —lo
3 g
1
= —log 2.
35
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w
Evaluate the following : / x-sinz - cos*z - dx
0

T
Let | :f z-sinz-cos’ - dr (1)
0

We use the property, / ) -dx— f fla—=z)-dz
0 0

Herea = 1.

Hence changing x by ™ —x, we get
= f (7 — z) - sin(r — z) - [cos(7 — z)]* - dz
0

:/ (m—zx)-sinz - cos*z - dx .(2)
0

Adding(1) and (2), we get

" m
EI:f $-5iﬂ$-0054$-d$+[ (r —z)-sinz - cos” x - dz
0 0

mw
:/ (a:—l—rr—a:)-sin:t:-ms‘l:c-dm
0



™
= :rr/ sinz - cos*z - dz
]

x 7 :
| = — cosz -sinz - dx
2 Jo

Putcos =t
~o—sinx - dx = dt

~osinx - dx = —dt
Whenx 0,t=cos0=1
Whenx =mcosm=-1

:_f (—dt)

|
b | =
“"'--,

|
b | S

[
IﬂEIﬂEH
—
f--\
H
*-_.-*
|
—_—
'—I.
h_.-*
Y
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" T
Evaluate the following : f
0

1+ sin?

-dx



Let | = f — —dr (1)
1]

1+ sin®x
We use the property, faf[;r:) ~dr = f fla—z)-dzx
: 0

Herea = 1.

Hence in |, changing x to m — x, we get
8 —
I:f ?Tﬂ -dzx
0o 1+ sin“(r—x)
f T
o 1+sin’z
Ny —
0 l+sin“x

T T
:—f —de
0 1+sin"x

m

f T de—1 By (1)
0

1sin“x

" 1
.-.g|:;¢f v
0o 1+sin’z

Dividing numerator and denominator by cos

T 2
Sec X
EIZ?T/ - dx
0

sec2z + tan? z

T 2
sec“ T
:‘JT/ -dr
0 14+ 2tan?z

Puttanx =t

Ex, we get

- sec?x-dx = dt



Whenx=mt=tanmm =0
Whenx=0,t=tan0=20

T dt
Lﬂ:ﬁj‘ =0
o 1+22

=1 =0. [ f: f(z) - dz = U]
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1
1 2T
Evaluate the following : / sin ! - dx
0o \ 1+ z? 1+ 2

SOLUTIOM

1
1 2
Let | = f sin ! z -dx
0 1 + I2 1 + $2

Putx=tant ie.t= tan~Tx

- dx = sect dt
Whenx =1,t=tan" 11 = E
Whenx=0,t=tan-10=20

1 2tant
Ll f (—) sin_l(;m) sec?t - dt
o \1-+tan?t 1+ tan?t

f —p sin~!(sin 2t) sec £ - dt

s

el

2t - dt



T
:zf t.dt

0

'tf! %
:2_}

2 1]

[ T
:2——0}

[ 32
16
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3
Evaluate the following : f
0

When x =

When x =

6 —coscx

1
-dx



2dt
1442

1—¢#2
6 cos( 1+t2)

_fl 2dt
“Jo 6(1+£2)+1(1—£2)

|
5
|
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“ 1
Evaluate the following : / -dx
0 a?+axr— x2




2 3
N O s it
2w +/Ba i ba a
2 5. T+ 3 |dp
-1 [ ﬁ_F R
log < 2 — log
R
3 V5 1 \/5
1 . i 5
log j’ﬁ ? — log %E
ol | g Ex
1 V5 +1
log — log
v5a V5 —1
L 1og V5 +1 y V5 +1
Via |vB—-1 V5-1

|
=]
_l_

b &




e
1 vE+1
v’ga 3/5—1
1 541425
vha |5+1 —2v5
1 6 + 25
log ———
\/Ea 6—2\/5

1 6+2vV5 6+2vV5
log b

vha |6—2vV5 6+2vV5
1 ] 36 4 20 4 24+/5
0
Ve BT 36—20
1 56+24x/’5‘

log
N 16

1

V5a
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Ix

log

7 +3v5
2

log

U sinx

Evaluate the following : / . - dx
= SInT -+ CcosT

5




3w

Letlsz BT de ()

sinx + cosx

5

b b
We use the property, / flz)-dz = / fla+b—z)-dz.

3
Hence changing x by % + 1—: — x, we get,

-dx

I_[ﬁ sin(%+%—m)
e Eiﬂ(%+%—$)+cos(%+%—m)
sin(% —:c)

10
) fl sin(% — :1.') + cos(% — ;t:) '

_ fw cos T de e

cosT + sinx

dx

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

3r ir

10 sin 10 COS I
2 = - - dax + - - da
= SsSmr-+cosT *x COST+sinzx

)

3x
W sinx + cosT
= _ -dx
z SInT -+ coszx
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1
2x
Evaluate the following : / sin ! ( ) -dzx
0

1+ x2
1
2
Let] = [ sin ! * - dx
0 1+ z2

1

Putx=tant ie. t =tan 'x

- dx = sec?tdt
Whenx=0,t=tan-10=10

1 T
Whenx=1,t=tan' = —
4
T 2tant
S = / sin 1 (L) sec t - dt
0 1+ tan?t

= / sin~ ' (sin 2t) sec® ¢ - dt
]

=[ 2t sec2 t - dt
0

T 1
o {thseczt-dt] = [4 [—(zt)/secﬂt-dt]
0 0 d$

- £
= [2t tant] —f 2tant - dt
0

=



D.:-.lq

: Eta,n E — 0] — 2log(sect]}

[l
b2

£ g —2 :lc-g (sec E) = lﬂg(sec{))}
=g—2log\/§—]0g1]
=% ol ez i
i
mw
i s g 6
2 a5
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.3

cos2x

0
Evaluate the following : / . -dx
g 1+ cos2x + sin2x

4 cos 2x
Letlz[ - -dx
o0 1+cos2z+ sin2x

el

cos?z — sin?

fu 2cos?z + 2sinxcosx

T (cosz — sinz)(cosx + sinz)

e

-dx

= . ~dx
0 2cosz(cosz + sinx)
1T cosxT —sIneE
= -dx
2cosx

cOs sin T
= — - dx
COST Cos T

:EM deo— [

eq
]

tanx - d:r:]



F-|=1

{[2]§ — log(sec )] |

1
2
= % (E —U) (lﬂgsec 1 logsecﬂ)}
1_
:E_E—IDg\/E+]0gl}
- [ 1082 [ log 1= 0]
“olg B : ~1eg 1=
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Evaluate the following : f 2 [2log(sinz) — log(sin 2z)] - d=
0

Letl = [2 (2logsinz — logsin 2) - dz
0
= f 2 [2logsinz — log(2sinz cos z)| - dx
0
= / g [2logsinz — (log2 + logsinz + log cos z)] - dx
0

=
= f (2logsinz — log2 — logsinx — logcos ) - dz
0

val4

= ] (logsinz — logcosz — log 2) - dx
0

:/glogsin:r:-d:r—/ logcosx-d;c—log2f 1-dz
0 0 0

= ]{f lﬂg[sm(— - m) ~dx — f logcosz - dz — lﬂg2[3:iu [ h/: f(z) -dz = i]: fla—=)- da:}

=f logcosz - d:r:—[alogcos:r: dr — logZ[%—U}
0 0

vals

= —ogd.
28
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w
. - _1 43 .
Evaluate the following : f (sin 'z 4 cos™! z) sin® z - dz
0
SOLUTIO

o
_ _ a .
Letlz[ (sin 12+ cos l.':t:) sin® z - dz
0

1

We know that, sin"'x + cos™ 'x = g

and

sin 3x = 3 sin x — 4 sin>x

= 4sin®x = 3 sin x — sin 3x

. 3 L
XK= —5IN.L — /511 a8
4 4

T3 3 . 1 .
.-.I:f (—) —sine — —sin3x| - dz
0 2 4 4

ﬂ_E 3 ]ﬂ ) ﬂ_ﬂ 1 f‘.ﬂ.‘ )
= — ¥ — sinr -dr — — X — sin 3x
8 4 Jo 8 4 Jo

3753 7 cos 37 —cos 0
= —|[—cosm — (—cos0)] — {— — ( )]
32 32 3 3

- 3?Tg[1+1] i F+1]

- sin

32 3203 ' 3
~ 61 _ 277
~ 32 96
_ 187% — 27°
- 96
167"

96
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4 -1
Evaluate the following : / [\/1:2 + 2x + 3J -dx
0

4 -1
LetI:f [\/m2+2$+3} - dax
0

e
0 Ve2+2z+1+2

4
:[ t dx

. \/{:c+l}2+2-

dx

4

- [10g[.1“-|—1+ \/(:c+1)2+2]u

:log[4+1—!-'\x’52—!-2 —lﬂg[ﬁ—i-l—i-\/lﬂ—i-Z

= log (5 + 3\/5) — log (l + \/5)

(5+3\/§)
=log| —— |.
1++/3
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3
Evaluate the following : f lx — 2| -dzx
—2



x-2|=2-xifx<2
=x—2,ifx=z2

3 3 3
.-./|m—2|-d:r=f|m—2|-dm+[|m—2|-d&:
-9 —2 2

C(z—m)-dwf(m—z)-dm

] '(z—m)ﬂr +[(m—z)2r
(=2) |, 2 3

[
oo
_|_

|
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x

a 3 a+l

Evaluate the following : if / Vi -de = 2;1] sin® z - dz, find the value of/ r-dzx
a 0 a

SOLUTIO

It is given that

a 3
[ \/E-d$=2a[ sin® z - dz

z? ’ 2 _ _
= 2a - 3 ..[Using Reduction Formula]



[2.-1% ] da
; i =
3 3

2av/a  4a
R TR

~2a(va—2)=0
» g=00rya=2

leea=0ora=4
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1

= dr— = findk
2 + 822 16

k
Evaluate the following : Iff
0



= l k 1 dx
o 2+ ()
E
1 1 &
= — X y [tan ( 1 )]
& (3] () /1o
1 =
:E[tan 2:c]ﬂ
1
:Z[taﬂ 19k — tan 1{1]
= lta,]:l_l 2k
4
T 1] 1
= — gives—tan ~ 2k =
16 4
tan~! 2k = %
~2k=tan — =1
k=L
2
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1
Evaluate the following : If f(x) = a + bx + cx?, show that] f(z) - dz = (% {_f{ﬂ) + 4}’(%) + f(l)]
0



[:;lf(x)-d$=£l{a+bx+cm?) - dx

1 1 1
:u/l-d&:—l—b/m-d&:—l—c/ 22 - dz
0 0 0

{ _|_b}‘:2 CXE']
= lax + — + —
2 3,
PRI (1)
—a+ — + —
2 3

Now, £(0) = a + b(0) + ¢(0)* =

2
f(%) =a+b(%) —I—E(%) =a+g+§

and

fA)=a+b1)+ec(1)’=a+b+c

- 1 i

S|~ @

10 +4f(3) + )

I b
a—l—ﬁl(a—l—E—l-E) +(a—|—b—|—c}]

1
:E[a+4a—|—25—|—c—|—a—l—b+c]

1
= E[ﬁa—l—'&b—l—%]

b

—a+ -+ — -2)

2 3

- from (1) and (2),

ff(:r) iz = 2|70 +41(3 ) + 10|



