=INE]

—1t -1(bt )
—aban Eanx

o
~ 2ab

26. Question

Evaluate the following integrals
w2
dx
1 2
) ( +cos x)
Answer

Let; — 5, 3

0 1+cos*x

Dividing by cos2x in numerator and denominator, we get

m o
7 sectx J‘i sec?x
= —dx
o 1+ 2tanx

~ Jo sec?x + tan?x

Z 3 2
ConSlder] — 2S5 &
0 a2 +bZtanx

Let tan x=t

- sec?xdx=dt

m

o [ g
~ )y @b

1z 1
2

class24

b—z+fz
Lett=§tan8
=tan x
o]
1 = sec-@
1=—f B
b2 a a
g“'b_zt‘me
1 b >
S Sl 2
abe btan (atanx) 0
_ m
~ 2ab

Here, a=1 and b=v2

Hence,
" /1
2V2

27. Question

Evaluate the following integrals



nj 2 dx
0 (4+9’cc&s2 x)
Answer

n
Let k= 02 4+9co0s%x

Dividing by cos?x in numerator and denominator, we get

m
2 sec?x

1=
o 4sec?x +9tan*x

m
J’z sec?x
~ Jo 4+ 13tan2x

) ¥ 2
Consider j — [z 222 %
0 a*+b*tanx

Let tan x=t

= sec2xdx=dt
J‘E 1 "
= Jo a2 +b2t?

1z 1

Z

=— | —dt
bz-’;a_z+t2

bz

class24

Lett = § tané

=tan X

. 11-% -g-secze -
T2,
F-I-Ftan 7}

“ab

ﬁ'
1 b =

=Y = 2
7 tan (atanx)o

e

" 2ab

Here, a=2 and b=v13

Hence,
bis

413

28. Question

=

Evaluate the following integrals

/2
‘ dx

b[ (5+4sinx)



Answer

Let 7= J’oz

S5+4sinx

B 2tan(%)
Using sinx = , we get
1+tanz(;

-t o w
_a 2tan(%)
5+4
1+tan3i§i

B - sec? (%)

3
. J; 5 + 5tan? (%)+8tan(§)

dx

Let tan G) =t

—sec ()dx dt,
when x=0, t=0 and when x = E t=1.
Hence, I = [, it
_2 4 1 dt
S tz’”g“’;g 295
z . 1
5 ——dt
 (e+2) +
4
Let t+§= u
= dt=du.

When t=0, u =§ and whent=1, u = 3.

I
| 82

X
o

s

=

|

-
¥
|U‘l
-
S

[Sa 18 &, | Ne]

(Using tan™'x— tan"'y = tan™ ( : _'__xj;))

class24



29. Question

Evaluate the following integrals

-
(6—cos x)

) ey,

Answer

Moo
Using cosx = %é% we get

n 1
r=f dx
0 1—tan2(§

6_1+tanzizi
sec
J;5+7tanz(2j

Let tan (;5) =t

= i.&‘ec2 G) dx = dt.

when x=0, t=0 and when

-
5+7¢2

dt

class24

Hence, | = f:

30. Question

Evaluate the following integrals

f dx

o (3 +4cosx)

Answer

Let [ = [i'—*—dx
i)

Usi = . W t
sing cosx 1+m3(§) e ge



* I
= —
5+4xﬁ-r)1+tan2 :

n gec? (2
0 9 +tan? i—
Let tan G) =t
e[z =
= S sec (z)dx =ik
when x=0, t=0 and when x=m, t=c0,

2
9+£2

Hence, I = [, W

_2f oz ?
=32 x%tan“(g)l(:;

= I=§(§—O)

dat

w| N

31. Question

Evaluate the following intégral:

2

j' dx
o (cosx+2sinx)

Answer

Lk £= fo L'os.x:Zmnx

Using sinx = 1+tan:-]~

And
1)

CoSX = Hmz(; '

we get

=l I % 3 dx
o 1-—tan? (2) 2tan (12_5)

1+ tan? (X) 1+ tan? ()

[z sec (’2‘) -
_fol tan? (3) + 4 tan(3)

Let tan (ﬁ) =t

class24



e [E -

= 2sec? (%) dx =at,
when x=0, t=0

and when x = g =1

Hence,

1 2
I = .rn l—tzﬂtdt
1
1
- _ZJ; T

: 1
<t
Let t-2=u
= dt=du.
Also, when t=0, u=-2

and when t=1, u=-1.

- 1
=>I=—2f_2 mdt

=—-2X g_log,

1

Usmg f a!x =3

Hence,

G
Trevel 108 |3

V- 2|)
|2 +V35]|

-+ (tog |22

( V5+1
logel‘/—

(Using log.a—log. b = log, -g-)

o)

(Using log,a® = blog,a)

32. Question

Evaluate the following integrals

} dx
o(3+2sinx +cosx)
Answer

gk e [ — il

0 34ecosx+2sinx

class24



And

1-tan?(3)

cosx =
1+tan? 5 i

we get

> -
- fn 1 —tan? (%) 2 tan (%) -

e 1+tan3i§i+21+rmzi§i
[ sec?(3)
=) 0

4+2tan2 (3) +4tan (5

)r.ix

Let tan (’—Z’) =t

= %ser:Z (;) dx = dt,
when x=0, t=0

and when x = 7, t=w,
Hence,

= i

S class24

Lett+1l=u

= dt=du.

Also, when t=0, u=1

and when t=w, u=o,

o |
=] we

[#a]
=tan‘1u|1
T m
=2 &
m

3

33. Question

Evaluate the following integrals

T4
I tan3 X

5 (1+cos2x)

Answer

jsik f tan®x
F= '[0 1+cos2x

Using 1+4cos2x=2cos?x, we get



]

1
1= ~J- tan3xsec?x dx
2Jy

Let tan x=t

= sec?xdx=dt.
when x=0, t=0

and when x = %, k=1,

1* i
=—| t*dt=—
2.1 glo
1

8

34. Question
Evaluate the following integrals

w2 ;
S X cos X

dx

0 (0032 X+3cosX +2)

Answer

Let I 2 % sinxcosx

0 cos®x+3cosx+2
Let cos x=t
= -sin X dx=dt.

Also, when x=0, t=1

and when x = % =0

Hence,

] E
R A r———
-rl t2 43842

dt

_ °2(t+1) —(t+2)
B ‘L (t+1)(t+2)

¢ 2 = 3
=HL (t+2)dt+.’; (t+1)dt
= I=—2log,(t+2) [2 +log,(t+1) [g

= —2log,2 + 2log 3 —log,2

Hence | = log,9 —log,.8

(Using blog,a = log,a® and log,a + log,b = log,ab)
35. Question

Evaluate the following integrals

e sin2x
- dx

0 (sin4 X +cos’ x)

class24



Answer

Let ) J-or—; sin2x

sindx+cos*x

Using sin 2x =2 sin x cos x, we get

n
Z  2sinxcosx

s
o cos*x(tan*x +1)
T
7 tanxsec3x
~ %)y (tan*x+1)
Let tan x=t

= sec2xdx=dt.

Also, when x=0, t=0

T
and when x = = t=co.

Hence, 2 [ dt

0 (t‘+1)
Let x2=t

= 2xdx=dt.

Also, when x=0, t=0

and when x=w, t=0

1

Hence, I—fu 1+tzdt
o0
== o
= tan tlo
m
B

36. Question

Evaluate the following integrals

Hj-z 4‘“ +COSX dix

v3l(l- cnsx)sﬁ2
Answer

J'zm

3 (1—cosx)2

Let] = dx

Using 1 + cosx = 2cos? G)

And
1 — cosx = 2sin? (f).
we get
z V2 cos
,,.J 2 (Sm( )

class24



m

- % _cot( )cosec“ G)dx

Let cot (E) -
- 2 (x -
= — cosec (2) dx = dt.
Also, when x = g, t =43
m
and when x = i t=1

Hence,

e 24 2
I= 2j“‘,it{1+.t )dt

12 14
- 22\/_ 24|J_
1
=§+1

3
=3

37. Question

Evaluate the following integrals

j(cos'lx)zdx
0

class24

Answer
Let ] = fol(coshx)zdx

Let x=cost = dx=-sin t dt.

Also, when x=0, t =%
and when x=1, t=0.
0 .
Hence, I = — [z t2sint dt
2

Using integration by parts, we get

0
™ +2 7 teost dt)
2

2

— (tz X —cost

0
m— 2 [2sint dt)
2

2

=—(0—0+2t X sint

)
T
2

== (—Tf + 2cost

Hence, |=n-2
38. Question

Evaluate the following integrals



1 2
jx(tan_1 x) dx
0

Answer

Let] = fol x(tan-1x)2dx

Using integration by parts, we get

3 (tan*x 2.1|:"!|1 J‘IZtaﬁ‘lxxxz
. 2 0 J, 14x2 7 2
2 1 =y
big tan—'x
=== X1 +x2—-1)d=
32 L T e )
2 1 1 1
s tan~'x
=——| tan~txdx +
2 L s 1+x2
Let tan 1x=t
-2 dx =dt.
1422

When x=0, t=0 and when x=1, t =§.

Hence

. M Il 1 _x
§=—s—E0N xxxo-i-_fo

— 1 i
4 -[omg

0
Let 1+x%=y
= 2xdx=dy.

Also, when x=0, y=1
and when x=1, y=2,

=7 & 11"

I=E—Z+§ A ;dy
T m 2
-7(G-1)+30e(;

39. Question

Evaluate the following integrals

1
jsin‘1 J}; dx

0

Answer
Let = _"01 stn—1yx dx

Let vx=t

class24



1
ﬂmdﬁ' =dt

or
dx=2tdt.

When, x=0, t=0
and when x=1, t=1.

Hence,
I1=2 f: tsin—ttdt

Using integration by parts, we get

=2 sin"t><§|l—f1 : xt—zdt
20 kA=t 2

T P &
=2~ dt
2 JgJ1-1¢t2

Let t=siny
= dt=cos y dy.

When t=0, y=0, when t=1, y = .

"
> — JZsin?ydy

Using, [ f(x)dx = [ f(a
¥F= %— JZcos?ydy -2

Adding (1) and (2), we get
r
2
2= n—J- dy
0

m
=0T ——
2
Hence,
m
=3

40. Question

Evaluate the following integrals

4 X
jsin_l dx
0

Answer

Let7= [sin—2 Lx:dx

Let x=a tan?y
= dx=2atany seczy dy.

Also, when x=0, y=0

class24



and when x=a, y =

A

a+atan?y

Hence 1 = [<sin-2 ( e ) 2atany sec? y dy = 2a [*ytany sec?ydy

Using integration by parts, we get

b9 T

I1=2a (y f 4rmr:y.'.‘ec2 ydy — J- 4( J- tanysec? ydy) dy)
0 0

Let tan y=t

= sec?ydy=dt.

Also, when y=0, t=0

and wheny = E, =l

Also, y=tan'1t

dt
1+1t2

el [ ) 2
0

an"1txt? |1 1¢2 4
=2a(t txt |0 —Zaft ¢

= dy=

2 0 2 142

an -
=— = dt
i class24
1 #2
Let jf = -fo o dt
11+4¢2-1
o 1+t
1 1
:
=J;dt— i 1+t2dt
. C—
—tlo tan t|0
Hencel =1-Z2

Substituting value of I’ in I, we get

I=%—a(1—§)

-(3-1)

41. Question

Evaluate the following integrals

T dx
)

Answer



9

Letl = foﬁ;dx
Let vx=u
1
—dx=d
= N u

. dx or dx=2udu.
2u

Also, when x=0, u=0 and x=9, u=3.

Hence,
3 2u
I= IU 1+udu

o J’3u+1—1d
. o 1+u .
( 3 3 1
=9 fdu—f du)
0 o 1+u

I1=2u |g —log,(1+w) |g

=6—2log, 4
=6—4log,2

(Using log, a® = blog,a)

42. Question

class24

Evaluate the following inte
1
jxs 1+3x* dx
]

Answer
Let[= [} x*VT+ 3x*dx
Let 1+3x%=t

= 12x3dx=dt.

Also, when x=0, t=1 and when x=1, t=4.

1 4
I=EL \/Edt

1 2314
-5*3%

43. Question

Evaluate the following integrals



_1[—{1 _xz)z dx

0 (I+ x? )
Answer

Let 7= [*-1% gy

0 (1+x7)2

; 1
Letl' = fo T
Let x=tan t

= dx=sec?tdt.

T

Also when x=0, t=0 and when x=1,t =

.

—  sec’t
ence, = |4 —
Heq r 0 (1+tan®g)®

=
2
= [ cos’tdt
0

5 3 2t
Using cos®t = "T“ we get

31+ cos2t
P f (—) dt
! 2

T sin2t|®
4+ 2 4
0 0

_mhl
T8

class24

t
2

I1 22
0 (1422)2

2 X
=_L xx7(1+xz)zdx

=1 [y giatn — fy ([ tr) ax

Let 1+x2=t = 2xdx=dt.

Let [ =

When x=0, t=1 and when x=1, t=2.

(zf—zdt ) de
;e EF—1 %= Jtz f

|2 2 dr
1 4tyt-1

1 = _dt
4tv‘t—

Substituting t=1+x?

= 2xdx=dt.

When t=1, x=0 and when t=2, x=1.



. 1. 2ox

4+ o 4x(1+x2)

1

0

4 2

44. Question
Evaluate the following integrals

2

j dx
1 (x +1)Vx? -1
Answer

2 1
LetI= -'.1 mdx

Let x=sect
= dx=sec t tan t dt.

class24

Also,

when x=1, t=0 and when

Hence,

fe= I% secttant
0 (sect+1)/sec®t-1

"
J'i sect &
~ Jo (sect+1)

n
-
~ Jo (1+cost)

Using 1 + cost = 2cos? G). we get

45, Question

Evaluate the following integrals



nf( .Jtan X+ Jcot X )dx

0

Answer

Let = J’z(\fm—+ Veotx)dx = fo s}::x“—c:::dx
Let sin x- cos x=t

= (cos x + sin x)dx=dt.

When x=0, t=-1 and x = ’—;, t=1:

Also, t?=(sin x - cos x)?

=sin%X+C052X-25iNXCoSX

=1-2sinxcosx
or

_ 1-1¢2
Sincosx =

Hence I = ﬁf_ﬂﬁdt

Let t=siny

= dt=cos y dy.

w

Also, when t=-1,y = —= CIGSS24

and whent=1,y= i;

B __cosy
e J_f x T sy

n
B

46. Question

Evaluate the following integrals

(2-x)

53(—6—1{2

dx

ot ey i

Answer
Letf—j' W
Let,

= B A e 2
2—x—adx(5x 6—x*)+b
=-2ax+5a+b

Hence -2a=-1 and 5a+b=2.

Solving these equations,



1 i
wegetg=-and b= —=.
geta 3 b :

We get,
13 -2x+5 1 J-s 1
272 Jsx—g-a2 2°2 [sx—6—22
) _ [3_—2x15
Let/ ‘rz \'.'Sr—s—xz
Let 5x-6-x2=t

= (5-2x) dx=dt.

When x=2, t=0 and when x=3, y=0.

Hence I' = _f;\%dt =0

(Since faf (x)dx = 0)
Let,

"= [} ——adx

= sin - _%
; class24

=sin"(2x—-5)
=n
Hence
I=ix0-ixnm

2

14
B

47. Question

Evaluate the following integrals

{2

nj" cos0

al 6
“4[cos—
2

de

. 9)3
- S1n —
2

Answer

Letl = fn“—s

+ (cox(3)+sin(3))

Using cosx = cos? (;) — sin? (‘;—:). we get



_Ee)-m)
f (cos(2)+sin(£))

Let cos (g) + sin (g) =t

= i(cose) —sin G))dx =dt.
Also, when x = ;:. t =cos (E) + sin (%) =a(Let)
and when x = % t=+2

V22
I= L t_zdt

1
=K ?|‘f
2

- cosig)+sin(g)— ¥

48. Question

Evaluate the following integrals

(w2’
j x? sinx dx
0

class24

Answer

1
ok
o IG(E)Z x2sin(x3)dx
Let x3=t

= 3x2=dt.

1
Also, when x=0, t=0 and when , _ (%)5, t==-

n
Hence, | — %jo?sm(t) dt

= st]I
=—cost |2

3 0

1
=-30-1

L] =

49. Question

Evaluate the following integrals

[

x(1+logx)



Answer

2 i
Let/ = 'ri x(1+logex)®

Let1+log,x =t
=1dx = dt.
X
Also, when x=1, t=1 and when x=2,t =1+ log, 2

1+log.2 1
Hence 1 = [/ O i

=_}|1+log,z
t 1
1

=-1-—

1+log,2

_ log,2
 1+log,2

50. Question

Evaluate the following integrals
/'l
J‘ Ccosec X cot X

2
~g l+cosec™x

dx

Answer

n

Lot 7 — [zCosecxcotx -
4 f%a 1+coseczxdx

class24

Let sinx=t

= cos x dx=dt.

-

Also, when x = '—;, t =-and when x = g, =1,

1
"=f% e

(5]

1
=tan*t |1
2
-1 -1 (1)
=tan"'1—tan™* (3
2
=tan™'| —%
1+3

1
= ===
— (3)

. | .
(Using tan~ta — tan~'b = tan~ (=

1+ab

Exercise 16C

1. Question



Prove that

%2

cos X T
j — " dx=-
¢ (sinx+cosx) |
Answer

12 2cosx
y=l=ge
2

0 sin x+cosx

m

2z
1 f COSX +cosx —sinx +sinx
20 sinx + cosx

4
z
1]‘ cosx —sinx
] R rere—
0

=

2
% J‘ COSX — sinx
° smx+cosx
o

Let, sinx + cosx =t

= (cos x - sin x) dx = dt
Atx=0,t=1

A =g =1

11
+J-—dt
r
1

1%
PR k] 1

class24

y:

N =
]

y:

Ll I

2. Question
Prove that

T( i dx ==

Jsinx+,/cosx) 4

Answer

w/2 Vsinx
=)k T

Use King theorem of definite integral

ff(x)dx = ff(a+b—x)dx

/2 'sin(%— x) =
8 (Jsin %—x)+Jcos(%—x))

y:




y= I eyt @

Adding eq.(1) and eq.(2)

» J’ Vsinx Py e Veosx .
¥= (Vsinx + ycosx) o (Vcosx + \sinx

©/2 \[sinx + Jcosx
o (Vsinx++cosx)

w2
. f 1dx
1]

= (02
T
Y=z
3 A. Question

Prove that

sin’ x T

!(sinsx+cossx) B

Answer

= [0 p )

0 sinx+cos?x

Use King theorem of defi

class24

b b
| reoax = [ raa+b-

Jm/z sin? (% -—x) "
B o sin3 (% — x) + cos? (% - x)
- w/2 cos?x
= 'r sm‘x+cas3rdx +(2)
Adding eq.(1) and eq.(2)

T2 sin®x ®2  cos?x
2y = e dx + ——
s SIN3X + cos3x o Sin3x + cos3x

J"'/z sin®x + cos®x
)y sin®x + cos3x

/2
- [Tran
0
n
2y= (0)3
m
¥y= y

3 B. Question

Prove that



T cos’ xdx T
(sin’x+cos x) 4
Answer

o J-u'fz cos’x di (1)

0  sinfx+cos?x

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

/2 cos?® (% - x)
y= f ssa (X 3 s
o sin f—x)+cos ——-x)
_ m/2 sindx o i
F= f sm‘x+cos‘rdx ~(2)
Adding eq.(1) and eq.(2)
w2 e
cos®x sin“x
2y = f ———dx +f —
sin®x + cos3x i (Sinfx+cosix

. J”"zcos X+ sin®x
Y= sin®x + cos3x

o2
2y = ldx
0

class24

i
2y = (x)?2

4 A. Question

Prove that
sin’ x T
e e
) (sin’x +cos'x) 4
Answer
= w/2 sin’x i
y= f sin"x+cos" x ( ]

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

- J*N/? sin” (g o x) o
sm7 5 x) + cos” (— = x)

gt [0S )

0  sin"x+cos"x

Adding eqg.(1) and eq.(2)



sin”x
SIN7X + cos’x

o [®

3 f‘fzsm"'x +cos”x
g sin’x + cos’x

2y = f ldx
0

2y = (02
m
Y=z
4 B. Question

Prove that

cos’ x T

'0[ (sin4

X +cos’ x) 4
Answer

J-ﬂlz

P E cos*x (1)

sz’n‘x-l-cos“xdx

ax=—

J“‘f‘" cos”x
o Sin’x+cos’x

Use King theorem of definite integral

b b

ff(x)dx - ff(a+b—x
w/2 cos“(%

yz-’; sin‘(;—r—x)+co

- J-xlz sin®x .(2)

T Jo sin*axtcostx

Adding eqg.(1) and eq.(2)

x + cos*x

. J"'/z cos*x e
Y= o Ssin*

. J”‘/Zcos“x + sin*x
o= sintx + cos*x

o

5. Question

Prove that

i3 cos’'x T
j — .
: (sin®x +cos’x) 4

Answer

class24

Irr)'z sin“x
o Sin*x+cos*x



L

Use King theorem of definite integral

ff(x)dx= ff(a+b~x)dx

dx

/2 cos* (% - x)
= f i [ TE i3
o sin* (7 — x) + cos* (7 - x)
w2 sindx
y= 'IU sirr‘x+cos‘rdx (2]
Adding eq.(1) and eq.(2)

3 J‘ cos*x L PN J”"'z sin*x
e sin*x + cos*x 0 i

5 f"*’zcos x +sin*x
e sin®x + cos*x
/2

2y = ldx
0

6. Question
Prove that

e cos™ x

L
-!(sin”x+cos”x) T4

Answer

y = IK/Z cosu' i s 1)

Sinsx+cossx
Use King theorem of definite integral

b

ff(x}dx= ff(a+b—x)dx

(T
y=J:r/2 cos4(2 x) -

sin% (% —- x) - cos% (% =3 x)

y= J-arlz simx dx (2 ]

Si rux+cmx

Adding eq.(1) and eq.(2)

w2 5k
Sinax
dx +J' s s .1
0

2y =

1
0 sm4x + cosax

1 1
SINFX + cOS3x

1
J"'/ 2 rosix

sin*x + cos*x

class24



1 1
/2 cosax + sinax
=1 3 R
0  gin3ax+ cosax

w/2
2y = f ldx
0

i3
2y = (x)?
m

4
7. Question

Prove that

L1 sin)-ﬁ X

T
=
'o‘-(sin”x+cos“x) * 4

Answer

3
y= J-:/Z sin2x . dx .{1]

a
sin2x+cos2x

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

class24

SinzZx+coszx

Adding eq.(1) and eqg.(2)

3 3
T2 gin3x 2 coszx
2y = —y 3 dx+ —r— %"
0  sinzx+ coszx 0  sinzx + coszx

3 3
T/2ginzx + cos2X

2y = f - E—
9  sinZx+ coszx

/2
2y = 1ldx
0
o
2y= (1)
m
Fy= I
8. Question

Prove that

sin” x T

!(sin“x+cos“x) 4



Answer

y= [P gy (1)

sinx+cos™x

Use King theorem of definite integral

ff(x)dx = ff(a+b—x)dx

B x/2 sin® (%—x)
y—_[) sinﬂ(g—x)+cos“(%—x)
7= b e tx 2

Adding eq.(1) and eq.(2)

sin™x w2 cos™x
Sy = f EEE s j i
sin"x + cos"x o Ssintx +cosnx

A f"ﬂsm X + cos™x
= sintx + cosnx

z/2
2y = f ldx
4]

2y= (x)2
w

y [ p—
9. Question

Prove that

%2

tan x -
dp=
j (Jtan X + Jcot x) 4

Answer
T ':inx
e COSX
-Io sinx  (cosx dx
cosx o sinx

n
b I )

0 sinx+cosx

y=

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

w/2 sin(%—x)
v anC—z) o)

y= Ixfz COSX dx__.(z}

0  sinx+cosx

Adding eqg.(1) and eq.(2)

class24



sinx T2 cosx
2y = f —_—dx ¥+ f —— X
o  SInX + cosx o SINX + cosx

3 f"’ 2sinx + cosx
g sinx + cosx

2y = f ldx
0

bus

2y = (x)2

o
Y= 32
10. Question
Prove that
L Jeot x T
_[ ( =

Jtan x + Jfcot x) 4

Answer

l'.'OS.X
smx

"
f Co“
COSX amx

z_.c.‘.’_’f_dx BV o )
0 sinx+cosx

Use King theorem of defi

b b
[ reyax = [ fa+b-

m/2 cos(%ur) -
)’=J; sin(%—x)-i— cos(%—x)

y= [P 2= gy ..(2)

0 sinx+cosx

Adding eq.(1) and eq.(2)

" J‘ __cosx o J”'/Z sinx "
Y= sinx + cosx o Sinx + cosx

. J“/ Zsinx + cosx
V= sinx + cosx

xf2
2y = ldx

4]

i
2y = (x)?

11. Question

Prove that

class24



fdixzf
; (1+tanx) 4
Answer

f o amx
mxx

_fo cosx (1)

sinx-!-r:.asx

Use King theorem of definite integral

ff(r)dx= ff(a+b—x)dx

m/2 cos (g—x)
y=f sin(%—x)+cos(g—x)dx
y= _[’/2 I dxd2)

sinx+cosx

Adding eq.(1) and eq.(2)

cosx =2 sinx
e [ [
- sinx + cosx o SINX +cosx

"/zsmx + cosx
2y = dx
sinx + cosx

class24

12. Question

Prove that

jL_E
s (1+cotx) 4
Answer

fz—cmdx

smx

s ﬁde---(l)

0 sinx+cosx

Use King theorem of definite integral
b b

jf(x)dx = ff(a +b—x)dx

a a

sin (% - x)

w2
g fo sin(%— x)+ cos(%—x)dx




y= =gy ..2)

sinx+cosx

Adding eq.(1) and eq.(2)

siny T2 cosx
e [y [T,
o Sinx + cosx o Sinx +cosx

5 f"/ Zsinx + cosx
v= sinx + cosx

T/2
2y = 1ldx

13. Question

Prove that

_dx =
) (1+tan’x) 4
Answer

y= f—wdx
cos’x

class24

f2 cos?x
y=1I

sinfx+cos®x

Use King theorem of defi
b b

ff(x)dx = ff(a-k b—x)dx

a a

B cos? (%- x)

wf2
&= -’; sih’(%—x) +cos-’*(%-x)dx

o SR e i)

sindx+cosdx

Adding eq.(1) and eq.(2)

T2 cos®x %2 sintx
2y = f o, e — [ e —
sin3x + cos3x o Sin3x + cos3x

COS x-i-sm X

= sindx + cos3x
T2
2y = f ldx
0
2y= (%2
m
y S

14. Question



Prove that

T dx =

¢ (1+cot’x) 4
Answer

® i
y= [i—mmsdx
1 sindx

_ [(rr_sinlx .

= I sx‘n"x-!-cos’xdx (1)

Use King theorem of definite integral
b b

ff(x)dx = ff(a +b—x)dx

a a

sin® (g - x)

w/2
= -’; sin3® (%— x)+cos3 (Tz—r—x)dx

L J-xf?. cos*x & D)

sindx+cos3x

Adding eq.(1) and eq.(2)

5 f"’z sin®x T2 cpedy
Y sin3

x + cos3x + cos3x

T/2gindx + cos3x
2y =

sin®x + cos3x|

2y = J- ldx
o

2y= ()2
/8
= 2
15. Question

Prove that

TL=E
0 (1+,,‘Ian X) 4

Answer

Cosx

/2 Jeosx
V=h T @ A

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

class24



J.x.;z ‘cos (f = x)
(\{sm -2——-x) Jcos 35— ))

) Jox/Z Vsinx (2)
~Jo (v'mﬂfsm)

Adding eq.(1) and eq.(2)

Jeosx w2 Jsin x
2y = f dy + - dx
(Vsinx + ycosx) o (Yeosx + ysinx

3 I"ﬂ Vsinx + ycosx
y:

(Vsinx + ycosx)

x/2
2y = ldx
0
%
2y = ()]

-
Y=12

16. Question

Prove that

‘j‘ Jeot x

ReEN class24

Answer

T cosXx

7 sinx
= |2
y=I T

4 sinx

w2 Jeosx
I (Vsinx+veosx) sy

Use King theorem of definite integral
b b

]f(x)dx = ff(a +b—x)dx

a a

x/2 cos 7 - x)

g (JsinG—x)+ Jeos __x))

wf2 Vsinx
a- Iﬂ (Veos x+vsinx) %)

Adding eqg.(1) and eq.(2)

" I Veosx I”’z Vsinx i
V= (Vsinx + yco sx) (Veosx + Vsinx

Sy = f""z Vsinx + ycosx
= (Vsinx + Vcosx)




T/2
2y = f ldx
0

17. Question

Prove that

e L
s — e

Answer

s ; cosx dx
L

- w/2 Vsinx

=5 v

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

class24

)2 Jeosx
= L

Adding eq.(1) and eq.(2)

—_ f"’z Vsinx . /2 Jeosx s
i o (Vsinx+ Jeosx) o (Yeosx + ysinx)

/2 Jsinx + {cosx

2 _
' ! (Vsinx + yeosx)
xf2
2y = f ldx
0
L
2y = (0]
. &
4

18. Question
Prove that

*2 (sin X —cos X
( )dx:o

-![l+sin xcosx)

Answer



[ e o (1)

Yy=lo 1+sinxcosx
Use King theorem of definite integral
b

If(x)dx: ff(a+b—x)dx

a

: )-cos(3-s)
!+sm2- )cos —x)

5 T cosx—sinx 3 (2]

0 1+cosxsinx
Adding eq.(1) and eq.(2)

T
z Z
sinx — cosx cosx — sinx
dx +
1 +sinxcosx 1+ cosxsinx
0

sinx —cosx + cosx — sinx
1 + cosx sinx

dx

2y =

Ol

2y 0dx

Il
°""‘"\N|a

class24

19. Question

Prove that

: 5 1
jx(l—x] dx =—
0 42

Answer

y= ful x(1—x)%dx

Use King theorem of definite integral
b b

]f(x)dx = ff(a+ b—x)dx

a a

1

y= [(l—x)xsdx

(=]



1
T 42

20. Question

Prove that

Ix\fz—xdz::w‘ﬁ
[i]

15
Answer

y= fazx\lz—xdx

Use King theorem of definite integral

ff(x)dx = ff(a+b—x}dx

y= f(z—x)\b?dx

8V2 8V2 1642
3 5 15
21. Question

Prove that

-
e

E

2 r
jxcos‘xdx=—
0

Answer
y= J; xcos?xdx (1)

Use King theorem of definite integral

ff(x)dx = ff(a+b—x)dx

y= f(?t— x)cos?(m—x) dx
0

= f:u cos?x — x cos®xdx ...(2)

Adding eq.(1) and eq.(2)

w m
2y = fxcos"xdx +fircoszx— X cos®xdx
0 0

class24



m

2y = frr cos®xdx

n’f1+c052x
¥y 2
0

Jr(x+sin2x)"
Y=273777 J,

n‘(fr sin21r) n?
Y=32""3 /™3
22. Question
Prove that
T xtanx T
j dx =
2 (secxcosecx) 4
Answer

ID secxr:asecxdx =il

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

- f (m —x) tan(m

] sec(m — x) cosec

m
—(m— x)tanx
J —secx cosecx

e
Il

Innunx—xmnxdx .“(2)
SeCX CosSecx

Adding eq.(1) and eq.(2)

T
J' mtanx
Secx cosec I

_ﬁfl—tOSZx
Yy=3

1]

m/x sin2x\"
-5

Z N2 4 Ju
_rr(ir Sil‘lZIl‘)__)Iz
Y=2Q0" "2 )73

m m
rtanxy —xtanx
dy¥ | ———— gy
SECI cosec x Sec X cosec X
0

class24



23. Question
Prove that
%2

jsz-dx =~\-/l_:’-log(~f?_.+l)

: (sinX +cosx)
Answer
J-! cos*x t]-)
0 smx+cnsx

Use King theorem of definite integral

ff(x)dx = ff(a+b—x)dx

4 sln(z—x)+cos(§—x)dx
J‘;sin-::c:sx (2)

Adding eq.(1) and eq.(2)

sin®x
s

sinx +cosx

=y
g

T
Z cos®x

e [,
0

class24

2J sin (x + %)
. -

y= ﬁnjcosec (x+ g)dx
y= T(m(cosec(x + —) = cot(x + ))f
y=3 Ve (In (cctsen::;‘;r - coti—n) ~1n (cosecg = cotg))

J_ 2+1
e 2J‘ "E-1
y= %mc\/ﬂ 1)2= Tln(\(_+ 1)

24. Question



Prove that
-’.‘- xtanx
7 (secx +cosx)

Answer

= IU 1+cour=xdx o

o

4

Use King theorem of definite integral

ff(x)dx = ff(a+b—x)dx

_ 1ﬁr(;'r — x)sin(m —x)

1+ cos?(mr— x)

Ju'l msinx—xsinx
1+cosZx

Adding eq.(1) and eq.(2)

2 J’ xsinx
V= 1+ cos2x
5 f msinx
= 1+ cos?x

Let, cosx =1t
= -sin x dx = dt
Abx=0.t=1

Atx=mt=-1

T
y=—5 (a7

e

dx ---(2)

nsinx — xsinx

1

- —-g(tan“{—l) —tan~11)

w?

i
25. Question
Prove that
T xsinx
-! 1+smx)
Answer

e

0 1+sinx

class24



Use King theorem of definite integral

ff(r)dx= ff(a+b—x)dx

rr(11'“:c)sin(ﬂ'-a:\t)
=J' 1+ sin(m — x) ax

In msinx xsinx (2)
0 1asinx 1tsinx

Adding eq.(1) and eq.(2)

5 J’ xsinx r msinx xsinx
= 1+smr 1+sinx 1 +sinx

) J‘rr(smx-}-l—l)
= 1+sinx

1
y= _f T

J‘ — si]lx
2 T cosix

o[ class24

Let, cosx =1t

= -5in x dx = dt

Ate=0,t=1

Atx=mt=-+1

n m
y= E(n— 2)= R‘(E— 1)
26. Question

Prove that

: X

= dhEe .
1!(14- sin” x ) 2\2
Answer

= [ ——dx (1)

14sinZx

Use King theorem of definite integral



ff(x)dx = ff(a+b-x)dx

- (m—x)
= !1+sin2(n—x)dx

y= s T T 42

Adding eq.(1) and eq.(2)

m

X

X
2y = J-1+.f;inz.1r':b‘+
0

= 5!1+sin2xdx

n 1
it [ Focis
- cos? xz i
2) 1+ sin%x
° " ros?x
o
T sec®x

2 ) sec?x + tanzx
We break it in two parts
m
T I sec?x
2 ) sec?x + tan2x
4]
Let, tanx =t
= sec2x dx = dt

A =0t =10

Atx=mt=0

1
y=§!1+2t2dt

n
!1-!—31'712.1*_ 1+ sin?x

class24

We know that when upper and lower limit is same in definite

integral then value of integration is 0.

So,y=0
27. Question
Prove that

%2

j (2logcosx —logsin 2x)dx =—;(log 2)
0

Answer

GDSzX

sin 2x

f’lg



r_zr 2y
J’ o cos
¥= ] g2 sinxcosx

y= [Flog(teotx)dx (1)

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

= flog(%cot(g— x))dx

¥ = _[D%Iogetanx)dx ..(2)

Adding eq.(1) and eq.(2)

£

2y =

Ol

Z
1 1
Iog(icotx)dx +J. log (Etanx)dx
4]

y= i_l’jlog(icotx tanx)dx [Use cot x tan x = 1]

class24

= ——logh
y=—zlog

28. Question

Prove that

S S .
c,(14-:1)(1“8) 4

by, B

Answer

x

y=h amas
Let, x =tan t

= dx = sec?t dt
Athe=0,%='0

At X =, L=m/2

m
3
_J' tant i
= J (A +tant)(1 +tan2t) = &



f tant
= o(1+tant)

Z  sint
= J.Ua(cnst-l- i dt “4H

sint)

Use King theorem of definite integral

ff(r)dx = ff(a+ b—x)dx

s sin (53— t) M
y—_’; sin(——t)+cos(——t)

m/2 cost
»= -IO ﬁnt-lcostdt (2)

Adding eq.(1) and eq.(2)

T2 sint T/2  cost
iy it T sint + cost
1]

sint + cost

3 J"'/zsint-!-cost
e SINt + cost
xf2

2y = 1ldx

29. Question

Prove that

|I
13

':!x SRl i

Answer
Let, x = asint
= dx = a cos t dt
Atx=0,t=0
Atx=a t=n/2

acost

=
]
o"'_“aml?:l

asint + va? — a?sin?t

cost

= sint + cost

class24



mw

2

]‘cost+ cost —sint + sint
) sint +cost

3
- 1f1+cost—sintdt
&= 20 sint + cost

T
=
% fcost—smt
0 sint +cost
0
Again, sint+ cost =2
= (cost-sint)dt =dz
Att=0,z=1
Aft=mw2 z=1

(1

1 B

y=5G+ (nz)}

Il
(A

y

3%

=3

ks

30. Question

2 J B
"

Answer

class24

-
= i mimdr

Use King theorem of definite integral

ff(x)dx - ff(a+b—x)dx

- fooNeeN . (D
- nmw;dx @)

Adding eq.(1) and eq.(2)

a

X va—x
2y=6‘-\[f+\/a—xdx+o da—x«i—ﬁdx
Sy = (Va3

\/a Ja—x+vx

Nlt—'

r-ife



1 a
y=3 (0)g

a
Y=3
31. Question

Prove that
X
. 3 3
jsm xcos'xdx =0
0

Answer
e J':sinzx cos®*xdx ...(1)

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

y= f sin® (w —x) cos*(m— x) dx
0

y= —/J, sin*x cos®xdx ---(2)

Adding eq.(1) and eq.(2)

class24

W
D= J-sinzx cos®xdx +
0

y=0
32. Question

Prove that

=

jsin*tEl xcos ™ xdx = 0. where m is a positive integer
0

Answer
y= J§ sin®™x cos?™*1xdx ..-(1)

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

b g
y= J’ sin*™(m—x) cos*™* (m— x)dx
0

y= —f:sinz“‘x cos?™*1xdy ...(2)

Adding eq.(1) and eq.(2)

T 3
2y = f sin®™x cos®™ ixdx +| — f sin®™x cos®*™* x dx
0 0



y=0
33. Question

Prove that

C 7

f (sinx —cosx)log(sinx +cosx)dx =0
[

Answer

Let,sinx +cosx =t
= C0S X - sin X dx = dt
Atx=0,t=1
Atx=m/2,t=1

Y
y= f—logtdt

We know that when upper and lower limit in definite integral is

equal then value of integration is zero.
So,y=0
34. Question

Prove that

_‘:log(sin 2x)dx =— ~
D -

Answer

T
y= JZlog(2sinx cosx)dx

T
"

yp= f log2 +logsinx +logcos x dx
0

I
Let, 1 = [=logsin x dx --(1)

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

I= | logsin (-g - x)dx

O a

n
1= fnzlogcosxdx---(z)
Adding eq.(1) and eq.(2)

g

L
Z Z

2l = J-logsinxdx-fflugcosxdx
o 0

class24



