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Find an anti derivative (or integral) of the following functions by the method of inspection.

Question 1 sin 2x
Solution :
The anti derivative of sin 2x is a function of x whose derivative is sin 2x.

It is known that,

i (c::-s 2x)=-2sin2x
dx

—5in 2y = —li(cuslr}
dx

. A
ssin2x = i[—%cns 2.:‘J

ax

herefore, the anti derivative of sin 2xis -1/2 cos 2x.

Question 2. cos 3x

Solution :

The anti derivative of cos 3x is a function of x whose derivative is cos 3x.
It is known that,

i [sin 3.‘{'} =3cos3x
dx

= Cc0s3x = ] {sin 3);]
3oy

R d[l )
o083y =—| —sindx
el J

Therefore, the anti derivative of cos 3x is 1/3 sin 3x.
Question 3. ex

Solution :



The anti derivative of e2ris the function of x whose derivative is e

It is known that,

i(elx') EE‘:.T

Therefore, the anti derivative of ez is 1/2 ez.
Question 4. (ax + b):

Solution :

The anti derivative of (ax + b)zis the function of x whose derivative is (ax + b)z.

It is known that,

di{ax + b]': =3a(ax +f:l:]IJ
¥

::-{ax+ h}: :é%[mwb}l

.'-'[rrx+b}1 =£(ﬁ{m‘+b}i]

Therefore, the anti derivative of (ax+5) is % (ax+b) .
20

Question 5. sin 2x - 4 e

Solution :

The anti derivative of sin 2x - 4 esxis the function of x whose derivative is sin 2x - 4 e3«x

It is known that,



d

dx

‘o 4 . _ .
| ——cos2x——¢™ |=sin2x—4e”
\ 3

Therefore, the anti derivative of [sin 2x—4¢e™ ) ic (_% con % e“'] |

Evaluate the following integrals
Question 6. [(4e»+ 1) dx

Solution
o s
=4 J‘e" el + j]d,r

4[6“ ]+x+l:
3

- %E.’Ix +_'£'+C
3

X []_ Iz ]d‘c
Question 7. x

Solution :

b
= [(x*=1)ax

= [x%dv— [1dx
- % -x+C

Question 8. I {“":2 +bx + c?]aiw:

in

Exercises

6

to

11.



Solution
ﬂm‘z +hr+ .:?] d

=ajx3¢ir+bjxdx+c_[l.air

= q[x—] !J[x—_J+cx +C
3 2

ax’ bx’ .
=—+4t—-+ex+C
3 2

Question 9. I [ s

Solution :
ﬂ 2x° +¢" ) dx
=72 I,rzcix + Ie”{ir

:2[£]+e" +C
3

:Ex" +& +C
3

Question 10.

Solution :

(-3

1
= || x4+—=2 |dx
X

= [+ de—zj'l dx

e

¥

+log|x|-2x+C

3 I
X +5x -4 .

v

Question 11. *



Solution :

J-xj + ST: -4 i

X

= j{x+5 —4x7 }a"x
= jmtx +5 _[l dx—4 jx':d'.r

2 -1y
=X isx—4|Z|+C
2 1

v}

=X iserlic
2 X

Evaluate the following integrals in Exercises 12 to 16.

X' +3x+4 e
Question 12. Jx

Solution :

5 | 1
= -r(_rz +3x? +4x 3].:1’1'
3 |
+C

Xz
7 73 T
2 2 p)
n T 3 1
=?.r3+2x3+8xj+l:
2 7 3
=?x3+2x3+3\|‘?+{:
© —xX+x-1
—lx
Question 13. x-1

Solution :



el

©-x+x-1
j- x=1

On dividing, we obtain

= j{x: - I)dt
= szdfr + jld.t

=£+_r+(l
3

Question 14. [(1 - x)/x dx

Solution : [(1 - x)Vx dx

3
= .I-.r;dr— sza’x
3 5
x* x*
=335 *¢
2 2
:Ex —Er; +C
3 5
j‘w'";(‘?x: + 2.r+3]cr’x

Question 15.

Solution :



j‘-ﬂ(h: +2x+3)dx

5 3 1
= _[[33[3 +2x7 +3x° ]ﬂ’x

5 3 |
=3 |xdx+2 x*’dx+3!x%ir

-lr 5 [x;]
_ x? o x:
3 5 + 2 3 +3 3 +
2 2 2

Question 16. ﬁ.z"' —Jcosx+e' )dx

Solution
j‘[h‘— Jcosx+e’ }dx

=2 J.xdx -3 Icﬂs xdx+ Ie”dx

=%—3(sinx}+ e+ C

—y' -3sinx+e" +C

Evaluate the following integrals in

ﬂZf —3sinx+ Sﬂ)dx

Question 17.

Solution
I(sz—3sinx+5\"';}dx

|
=2 [x*dx-3 sinxdx-lrﬂj.rldx

3

3 2
:2; —3(-cosx)+5 % +C
2

i
:Exj +3{::.'-5x+mx3 +C
3 3

J‘sec x(secx+tan x)dx
Question 18.

Exercises

17

to

20.



Solution
Ise-: x(secx+tan x ) ex

- J(scczx+s::c.rtan .r}nfx
= jgecz xelx + Jsecrtan Xl

=tanx+secx+C

-
£

SeCT X
J' .............. Sy
cosec”x

Question 19.

Solution :

cosec’ x
1
2
_ jcm;. X A
. a
sin” x
- jsin:x

dx

COs” X

= Itan] xalx
= j(secz x—l]dx
= jsec3 xdy — jlzix

=tanx—-x+C
2 —3:-:111.: e
Question 20. cos ¥
Solution
j~2 - 3:‘":1'11 X e
cos’ x

2 3sinx
= — = —— |dx
CcOs™ X COs X

= jZ sec” xdv -3 J-[an xsec xx

=2anx-=3secx+C



Question 21.

The anti

1
(A) Ex% 1227 4+ C

2 1
(B) =z5 + sz +C

3

2 .
(©) Em% 42274+ C

3 1 .
(D) —z2 + 537+ 0

2

Solution

iﬂ+&]dx

= j:r;dx+ j.r Ia’l
] |

x?  x?
=—+—4+C
3 l
2 2

3 |
¥ +2x2+C

|

Therefore, option (C) is correct.

Question 22. Choose the correct answer:

4

If dx

f(z) = 42* —

1
(A) z* + — — 129
b

(B)z® + ! + 129
i: [ [
x4 8

©uts L 12
3 8
o+~ - 22
Tt 8

3

4

such

Choose

the

derivative

that

f(2)

0

correct answer:
i
[5+%)
of * 7 equals.
Then f is:



Solution :

It is given that,

i . 3
— fx)=4x" - —
dlx f[ } x!

~Anti derivative of 4x° < = f(x)

S f(x)= J4.r3 —xi_.a{t
.f{x)=4 xzdx—ﬂj‘(x'l]dr
i _f{x]:ﬂr[f ]_3['1_-3 ]+c

4) 7\ -3

f{'l] =x"+ 1: +C
X

Also,
f(2)=0
l
f(2)=(2) +——+C=0
=)'+
:>lﬁ+l+f={]
8
|
:}'C=—[I'ﬁ+ ]
&
:5[':_'29
8
A
= + _—
fiF)== ¥ 8

Therefore, option (A) is correct.
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Integrate the functions in Exercise 1 to 8.

2x

Question 1. I+x°

Solution :



Letl+x2=t

~2X
2x
—

ﬁm=ﬂm
1+ x° i

=log|f|+C
:I{}g|1+x:|+(3
:|ag(|+x?)+c

(log x)’
Question 2. ¥

Solution :
Letlog |x| =t

~1/xdx=dt
! i .
= I—( og| x| dx = jr‘dr

X
3

3

l 3
NCTI

C

I

x+xlogx
Question 3. g

Solution
1 1

x+xlogx ) .r(l +logx)

Let1+logx=t

PRI S
X

| . 1
- !_r{l+lug_r] ' I;df

=log|¢t|+C
=log|l+logx|+C

dx =dt



Question 4. sin x @ sin (cos x)
Solution:

sin x - sin (cos x)

Letcosx=t

~—sin xdx=dt
= |sinx-sin(cosx)dx =— |sint df
=—[-cosr]+C
cost+C

=cos(cosx)+C
Question 5. sin(ax + b) cos(ax + b)

Solution
2sin(ax +b)cos(ax+h) _sin 2(ax+b)

s5in + h)cos +h)=
5 {crx } !H{EJ'I } 5 >

Let 2(ax+b) =t

o 2ady =dt

sin 2 f i
- J-qm (e + )]fir— 1 J-smr clt
2 2

2a
= 41:; [—ﬂ{}ﬁf] +C

=_—]c052{ax+b]+{:3
4a

Questionc 6. Vax + b
Solution :
Letax+b =t

= adx =dt



Sody = l dt
a

= J-[axi- b}':' e :é J}éﬂ'f

2

. 3
= 3“ (ax+b)2 +C
o

Question 7. XVX + 2
Solution :

Let (x+2)=t

~dx=dt

= j'xmﬁfr = j[: —~2)rdr

i 1
- J[,: _z,e]m

= I;id:— 2_[:;4;';
3 i

+C

.|
= %{x+ E)i —%{x +2)2 +C

Question8. xV1+2x
Solution :

Letl +2x2=t¢t

~ Axdx = dt



Jrdt

::-j'x 14 2x e = 2l

L iar
4

=

!2
= |+C

Lid

L
4
2

=é(]+2xl); +C

Integrate the functions in Exercise 9 to 17.

Question 9. (4x+2)Vx" +x+1

Solution

Let x* 4 x+1=¢

(2% + 1)dx = dt
[(4x+2)de x4

= J‘z«?dz
=3_[1.|'{;th

=2

L
2

A
—3[.1: +x+l] +C

1

Question 10. ¥~ Jx



Solution
|

I —
A'—\'I'; - v'r;[:v'r;—l)
Let {J.?—I]:r

]
s—ulx =t
2Jx

1 2,
= —d\};(#{;_]]x—jrd

=2loglt|+C
=2logVx -1+ C

X

Jra+d’

x>0

Question 11.

Solution
Let I= =

(z+4)
put z +4 =1
= dzr = dt

Now, I=[ “‘;} dt

= [(vE—4t 12)at

2
=262 —4(268?) + C
=2.tt/2 8112+ C
=2(z+4)V/z+4-8/z+4+C
=2zvz+4+3vz+4-8yz+4+C
= %I1Hz+4—%ﬁ1£z+4+ﬂ
=2(Vz+t4)(z—8)+C

Question 12. (Ij _I]J x

Solution :

Letxs-1=t



~ 3x2dx =dt

1

= I[f - 1); Xy = I{f - 1)3 x - xldx

: di
=\ (r+1)—
Je e+
1 i 1
=—J-[f-"+r‘]a'r
3
[ T 4
1|3 £ .
—E T+? +{_,,
'3 3
B 7 4
_| 313+3r3]+£‘
3_? 4
e ap s e af ac
i 4
e
(2+35)
Question 13.
Solution :
Let2 +3x3=t
~9x2dx =dt
2}11—-1dt:l if_;
(2+3x3}' 97 (t)
O +C
9 -2
-1/ 1
=—| = [+C
|3[er
= = —+C
IB(2+3x3)
! — x>0
Question14. x(lug I}

Solution :



Letlogx=t

~1/xdx =dt

:}I lug,x

nil
=[' ]+c
l-m

_ (logx) ™"

{l—m}

Question 15. x/9 - 4x2

dt
jUV

+C

Solution :
Let9 -4x2=t
~ =8xdx=dt

: -1 ¢l
= [——av=—|a
O—4x LIRS

=_?]I0g|r|+(,‘

:E;Mgp—4x1+ﬂ

2z+3
Question 16.

Solution :
Let2x+3=t

~2dx=dt

= IE:“HE{I — L Jefdr

2
Ly
1 [J.+1:|+_C



X

Question17. €
Solution :

Letx2=t
~ 2xdx = dt

b 1 ¢l
= J-id‘(.':E jETdf

= é je"dt

Integrate the functions in Exercise 18 to 26.

tan !

E I
2
Question 18. 1+z
Solution
Let tan~' x =+
1
" — v = dt
1+ x°

Lan  x

= I; = dx = je‘d.r

=¢' +C

_ an”'

=g +C
e2r 1

2
Question 19. e +1



Solution
e 1
e?r L1

Dividing numerator and denominator by ex, we obtain

& e —e
(E‘I + ]) g +e
EI.'.

,E":-I' _ I EI.". _ E"_J
—t j- o dr = j ax
>

e +1 e +e "
opdt
f
= Iuglr +C
=logle® +e |+ C
EEI _ E—lt

Question20. €2 + e~22
Solution :

Let E2.1.' +E—!.‘r =




Question 21. tanz (2x - 3)

Solution
tan’ (2x—3) =sec’ (2x-3)-1

Let2x—-3=1
so2dy =dt

= [tan® (2z — 3)dz

= [[sec’ (22 —3) — 1]dz

= [ [sec’t — 1]

= 3 [[sec?tdt — [1dt]

= 3 [tant — ¢t + C]

= 3 [tan(2z —3) — (2z—3) + C]

Question 22. secz (7 - 4x)
Solution :

Let7-4x=t

s —4dx =dt

jsecz (7-4x)de= ?1 jsec: t dt

=—(tant)+C
(tan)
=_4'um{? 4x)+C

sin !z

V1 — 32
Question 23. l—x

Solution :



2cosx — 3sine

Question 24. 6cosz +4sinz

Solution :

2eosx—3siny  2cosx—3sinx
dcosxy+4sinx 2[3{:(15x+25inx}

Let 3cosx+2sinx=+#

s (=3sinx+2cosx)dyx =dr

IEcos:a—Bsinx e = ﬂ
6cosx+dsiny 2t
:1 Ia’t
2
=llu |r|+C
5 2

1 . .
== log |2 sinx+3cosx|+C

el

1

cos® z(1 — tanz)?

Question 25.



Solution

I B sec” x
cos’x(1-tanx)’ (1-tanx)’
Let (1—tanx)=1
E —5".'_"{:2 _I'dx’:dr
i!&df: __ffr

(1-tanx) r
:—j: df
1
=+-+C
t
= ! +C
(1-tan x)

cos/x
Question 26. \/E

Solution :

Let \/X =t

1
o —dv=df
2Jx y

cosx
> e

dx=2 jcos ! dt

=2sint+C
=2sinyx +C

Integrate the functions in Exercise 27 to 37.

Question 27_@ cos 2x

Solution :

Letsin 2x=t



= |+/sin2x cos 2.rdx=%jd?d:

12|
=E ? +|:-
2
k
= 1:‘3 +C
3
] 3
=—[51n 21’}2 +C
3
Cos X
Question 28. s
Solution :

Letl+sinx=t

~cosxdx=dt

J‘EU&:‘E dx=j£
A1 +sinx \f;

:FT_--I-C|

2

=2Jr+C
=2J14sinx +C

Question 29. cot x log sin x
Solution:

Letlogsinx=t¢



= -cosx dy=dt

SN x

s.cotx dy=dlt

= |cotx logsinx dy = I.r dt

:r—-+C
2

= ; (logsin x}l +C

Question 30. sin x/1 + cos x
Solution :
Let1l+cosx=t

s~ -sinxdx=dt

:’j- sin x {hzj_d_r

| +cosx {
= ~log|r|+C

== I{}g,é] + 0% x| +C

Question 31. sin x/(1 + cos x):
Solution :

Letl+cosx=t

s~ —=sinxdx=dt
:"J sinx = _if
(1+cosx) r
——J.:'Edr
L




Question32.1/1+cot

Solution
Let ] = ;dx
l+cotx
3 |
- COS X
1+

sinx
5N x
=PT___ﬁk
SN X 4+ Cos X
-Sl[l

L.

2Ysinx+cosx
1 j(sinx+cm;x]+(sinx—cusx]

= rhe
2

{sinx + oS x;l

Ir‘s:l]f'l X = C0D5 JC'
:—ﬁd —j
5ir X 4+ cos I

=—(T,':I+— J‘hl]'l.x'—{.ﬂﬁx F

SInX+Cosx

Letsinx +cosx=1{= (cosx—sinx)dx=dt

= x+ : j_(df}

g f

:%—%Iug|r|+{'f

i—llughinxﬂ;{mx +C
4 2
Question 33.1/1 -tanx

Solution :



Letl = ;ﬁb{
| —tanx

1
] S1inx
COSX
_ j‘ COsSX r
COSY=5Inx
1 2cosx
=— |———— v

2 Yeosx—siny
1 .I-(t:usx—sinx]+(uusx+5inx]

1

2 {cnsx—sinx}
:l Ildx+ljm}sx+s!nxf&
2 2 cosxy—sinx

x 1 pcosx+sinxy

2 2Jcosx-—sinx

Putcosx—sinx=t= (—sinx —cos x) dx = df

nI=24 : j_{dr)

2 24

= %—%Iug|.f|+ff

= £—1|11g|{:£}5x—sinx|+f
2 2

tan x

Question 34, S L COS.T



Solution

Letf = ﬂdﬁ'

SN XCOsX

B J- \/1an x x cos x

SN X CO5 XX CO5 .Y

dx

_,[ tan x
tan x cos” x
- J'scc:xfir

Jtan x

Let tanx =t = sec” xdv=dr

et
==
Iz
:2#{;4-{:
=2tanx +C

(1+log :1:}2

Question 35. T

Solution :

Let1l+logx=t

~1/xdx=dt
(1+logx)’ )
———dx= |t'd
= | - [
:%+E
_ (1+logx) s
3
(z +1)(z +logz)®
Question 36. &£

Solution :



(r+1)(x +log ) :[x: I][Iﬂﬂgﬂz =[I + j:][:'r+lu::-gx)3

X

Let (x+logx)=1

(1+l]dx=dr
x
I\. . v

1+— [(x+logx) dx= |t'd
:}J-[ +I{J[x+ ogx) dx I! i

1
3

=§[x+logx]] +C

x3 si_n(ta.n_l ;1:4}

1+ 8

Question 37.
Solution :
Letxs=t

sAxsdx =dt

x' sin[tan",xd) ] Isin(tam'1 !)a’I

= = 5
f I+ x° 4 1+4#
Let tan'r=u

I zd.f:ﬂrif
1+

From (1), we obtain

“sin(tan ' Y )b
Ix [1+x* ] 1E:%jksinu'ﬂ’nr

:l[—c03u}+(§

= ;I -;:m(tan" .f) +C

= ?ccrs(tan" x* }+ C



Choose the correct answer in Exercise 38 and 39.

10z° + 10% log_ 10
z10 + 107

dx

Question 38. equals

(A)10x -x10 +C

(B) 10x +x10 +C

(C) (10x —x10)1 +C
(D) log(10= + x10) + C

Solution :
Let x"™ +10" =¢
= (10x" +10 log, 10) dx = dr

. j‘]ﬂ'.‘t -II-“|'D' |Drg,__ lﬂdrz J‘a’{
x +10 1
=logr+C

=log(10" +x")+C

Therefore, option (D)

f dzr
sin? z cos? =

Question 39. equals

(A) tanx+cotx+C
(B)tanx-cotx+C
(C)tanxcotx+C

(D) tanx - cot 2x+ C

Solution :

is

correct.



ox
SN XC0s5 X
1
= fﬁ—zdx
SN Xe0s X

= I .
SN xX4Ccos™ X
[—m

. 2 )
5IN° XCos” X

s 2 2
SN x COs X
= [t [
SN XCOs™ X 51N XCDs5™ X

= Isecz xclx + Icnsecz.ufx

=fanx—-cotx+C

Therefore, option (B) is correct.
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Find the integrals of the following functions in Exercises 1 to 9.
Question 1. sinz(2x + 5)
Solution:

]—:.:-;152{21:—1— 5] - 1 —::1:!5;[43:—1—](]]
> o >
1— A 10
{:'DE.(EI—I— }...Ex

=% L -:Er—%- Jeos(4x +10) dx

i 4 1
x_L(S.lﬂ{ x4+ ‘}]_'_C

2 e

sin® (2x +5) =

— |sin” (2x+5]d_t = I

1
2
lx—-]—ﬁin{il-x—l-—lﬂ}—i—c
2 =

Question 2. sin 3x cos4x

Solution :



It is known that, sin 4cos B = %{Sill{}f + B)+sin( A4~ B]}

jsin 3xcosdx dx = % j{sin (3x +4x) +sin(3x - 4x)} dx
= % Hsin 1x +sin l:—x)} dx
=% I{sin 7x—sinx} dx

| 1 r.
=— |sin Tx x —— |sinx dx
2 2

l{ —cosTx
2 T

ra

]—%{—msx} +C

—cosTx cosxy
= - +C
14 2

Question 3. cos 2x cos 4x cos 6x

Solution
It is known that, cos Acos B = % {CDS(A +B)+cos(A4- B]}

juus 2x(cosdxcosbx)dx = juus Ex[; feos(dx +6:x) + cos(4x - 61}}} dlx

cos 2x cos10x + cos 2x cos( Zx)} e

cos 2xcos10x + cos’ r,} dx

{
{
H;cos 2x+10x)+cos(2x - lDr]} [MH dx
(

—

]
]

[sin 12x sin8x sin 4.1:} .
+ + X+ +C
12 8 4

2

I
2
|
T2
1
2
% c0s12x +cos8x +1+cosdx) dx
R

"4



Question 4. sin3 (2x + 1)
Let 7 = Isin3 (2x+1)

= j-sinj(lr+ 1) dx = J-sinz(}"_x+l]~s{n{2x+ 1) elx
= J-{l—f."'DSE (2x+ I]}sin[2x+]]dx—

Letcos(2x+1)=1¢
— —2!~ii]‘l(21’ o+ ]}d‘r = ¢t

— sin(2x+1)dx = dt
2
-1 .
=l =—l1—=¢" |t
5 J(1=r )
—IJL r""}
=—df——
2 3
i
=_?I<[Lc05[2x+l]—m35 {32x+])}

~ —cos(2x+1) cos’(2x+1)
= 5 + c +

Question 5. sin3 x cos3 x

Let f = "Fsin3 roos x-dx
= J.C'DS; x-sin? x-sin x - dx
= I::us? x{l —cos® x}sin x-dx

Letcosx = rf
— —sin x-dyx =

=/ =—Ir"{l —1* ) dr

= —ﬂr“ —17 ) dt

4 =
=_{*__=_}+c
4 o

- [
COSs - X COs X
= — { — } +

< L&}

6 4
cos" x  cos’ x

6 4

Question 6. sin x sin 2x sin 3x



It is known that, sin Asin B = %{cns{ A- B}—cns{A+ H)}

jsin xsin 2xsin3x dx = I[sin x-%{ms{lx—h)— ms(21+31}}} dx

-(sin x008(—x)—sinxcos 51] dx

(sinxcosx—sinxcosSx) dx

fsin 2x
2

_ &[“—“5’; ﬂ_% | {%sin (x+51}+sin[x—5:)} dx

—cos2x
8
_—cos2x 1 [—EOS‘SI +c054;r_

8 4| 3 4

—cos2x 1| —cosbx cosdx|
- = + +C

8 b 3 2
1 |:m56x_(:054x

8 3 2

dr—% sinxcos sy dy

—i‘[[sin ﬁx+sin{—4x]) dx

+C

—mszx} C

Question 7. sin 4x sin 8x

Solution: Itisknownthat,
sin A.sin B =12cosA-B-cosA+B

~[sin4x sin8x dx=J12cos4x-8x-cos4x+8xdx
=12 cos-4x-cos12xdx
=12 cos4x-cos12xdx

=12sin4x4-sin12x12+C



1—coszx

Question 8. 1+ cosz
1-cosx 2sin” x X

St 2 [2 sin” = =1-cosx and 2(:03:—=I+c03x]
I+cosx 2c08 X ) s

cosx

Question 9. 1+ cosz

Solution :

Find the integrals of the following functions in Exercises 10 to 18.

cos? ¥ —sin?
—
COs X X . . X . X
= 2 2 Cosx=cos" ——sin"— and cosx=2cos ——1
l+cosxy 2 2 2

2cos?
2

1|: ;x]
=—|1-tan
2 2

e
] tan
——|2x-—2.C
7 1
2
:,r—ran£+(j
2

Question 10. sin+ x



Solution
sin* x =sin” xsin’ x

:[]—cmix)[l—cosix)
2 2

=%[l —cos 2x)

b2

1 [1+cos? 2x— 2::0521-]

4_

1 H[M]_gmgx
4 2

l+l+lc054_\:—2c0521j|
2 2

= 1+ l4.:+:J~E4Jc—2-:1:!us Ex}
2 2

Iﬁin" x cir=l i+lc:lns;+-“‘-x—21::{15;21 dx
472 2

1[3 1(5in4x] Esini:c}
R e o e = +C

X
412 2\ 4 2

=l{3x+ IS —25in 2I:|+l':.
8 4

:j—x—lsin2x+Lsin4x+C

8

Question 11. cos+ 2x

Solution :



-

cos’ 2x = (4:05: 2_1:]

B ]+c054x]2
2
=l[l+ms3 4x+2cos 4x]
4
:l I+(ﬂJ+2ms4x}
4 —
. I+l+msgx+2cos4x
41 2
:l 2 msﬂx+2m54x:|
4]2 2
4
Icns* 2x dx = J‘[E + cos8x 08X ]dx
. 8 8 2
sin” x 3  sin8x sindx
T :§I+ o4 + 3 +C
Question 12. cosT
Solution :
cos 2x — cos 2«
COST — COS ¥
Question13.
( . x x]z
L 2sin = cos
sin” x 2 2 X . X X 3 X
I = [smx:Esm—ms—:msx:lm ——]}
+ COs X 7 cos? X 2 2
2
4sin® ~ cos? >
_ 2 2
2cos’
2
a X
=25in" =
2
=]-cosx
sin’ x
dy= |{l-cosx
-[I + cos x ﬂ ]afx

=x—-sinx+C



. 2x+2a . Ix-2a
— =25 51N
cos2x—cos2a 2 2

COSX —COSer X—o

N ) =0
ces(.’—casﬂ:—zsin{ i sin{ !
2 2

. X+
—2sin 5 51N

_sin(x+o)sin(x —cx;

L (x+a) . (x-a
gin sin
( 2 ] [ 2 ]
. X+ X+ . X—x X—o
2sin cos 2sin cos
B 2 2 2 2
sin sin
2 2
(.r+af] [.r—rx]
=4¢os COos
2 2

X+ X—or X+ X—ox
=2|cos - +Cos -
{ [ 2 2 ] 2 }

2
=2[cos(x)+cosex |
=2¢cosx+2cose
) J cos 2x —cos 2a

oy :J-2cirsx+2u:}5r:r
COSX—COS5cx

= 2[5i1u‘+xcnsa‘]+ﬂ

COST — sinT
1+ sin 2z

Question 14.



Solution :

cosx—sinx COSX —SInX
| +sin2x (sinz X+ Cos° x]+23inxc05x

[5in3x+c032x:l; sinlrzzsinxc:usx]
~ cosx—sinx
(sinx+cos x}3
Let sinx4+cosx=t
" (cosx—sinx)dx =dr
qusx—sinx =,“ cnsx—sinx@it
1+sin2x (sinx+cosx)
pdt
R
=jr‘3d:
=—1"+C
1
=—+C
I
:__—I+(_j
SiN X +Cos X

Question 15. tans 2x sec2x



Solution
tan” 2x sec 2x = tan” 2x tan 2x sec 2x

=(SJ.:-.:2 Ex—l)Lan 2xsec2x
=gec’ 2x-tan 2xsec 2x — tan 2xsec 2x
Itarf 2xsec2x dy = jsccz 2xtan 2xsec2x dyx — _[tan 2xsec2x dy

sec2x
= |sec” 2xtan 2xsec2x dx — > +

Let sec2x =t
So2sec2xtan 2x dv = dt

J-tunJ 2ysec2y de= : I.'Edr - Sec 2y +
2 2

+C

C

£ sec2x

6 2

_ (sec2x) sec2y |
6 2

C

Question 16. tan«x



tan” x
=tan’ x-tan’ x
=(seclx—1)tan21

2 2 k]
=50 xlan  x—lan” x
=sec:xtan3x—[seczx—l]

=sec’ xtan’ x—sec’ x+1

J‘tanJ x dx = |sec’ xtan® x dx - Iseczx d + Il-dr

= Iﬁﬂczxtan:xdx—tan x+x+C (1)

. = 2 2
Consider Iwu xtan” x dx

Let tanx =1 = sec’ x dx=di

el el el ;-’
= |sec” xtan’ xdv= Ir‘d.r =—=
2
From equation (1), we obtain
] 1 3
tan” x dx=§tan x—tanx+x+C

Solution :Question 17.

sin’ x +cos’ x

N el el
sin” xcos” x
Solution :
sin® x+cos’ x sin’ x cos’ x
] z =3 st z
sin® xcos®x  sinxcos’x sin® xcos® x
sinx Cos X
cos’x  sin’x
= tan x Sec X + cot XCOsec x
sin® x+cos’ x
j-_,—, dx=j-[tanxsccx+cmxcoscc;r]dx w08 25+ 2 sin’
SIN° XCOs™ X COSSxy+ 25810 x
Question 18. =secx—cosecx+C Cos™ X

Solution :



cos i+ 2sin’ ¥
C08 ¥

.M [nns]x-l-!ihft}

Co8’ ¥
1
oo’ X
=50 ¥
8 2%+ 28l .
]'Mr_lr fe = J'gw tifv=tang+C
cos’ x
1

3
Question 19. SIN XCOos X

Solution :

1 o sinz:r.lnnﬁ?n: _ sinx 1
sin z cos” z sinzcos’ o cos’ T lsi.uzcz
1 3 4
ﬁztanmseczz-l— =t fangsect @+ 2L
SN T Cos* & U U8 E tan x
‘CW?T
| . sec’ x
4 j it = lan.rm'.utuj dx
sinxcos x lan x

Let tanx =1 =>sec’ x dv =t

SINXCOS X

= ;,dr = I!df + Ed:

.- +loglt +C

- pa R

5

=Etan' t+logtanx +C

cos2x

Question20 (cosx+sinx)



Solution :20

cos 2y cos2x cos 2y

. 1 2 e 2 — = :
[cnsx+51nx] cos” x+sin” x+2sinxcosxy  l+sin2x

) J- cos 2y __J cos2x
. (cosx+sinx)’ (1+sin Ex)
Let 1+sin2x=¢

= 2cos2x dv=di

0o 2
o S
(cosx+sinx) 27t

=é|ﬂg|=‘|+c
:%Iﬂg“ +sin2x|+C

2+C

= log|sin x+cos x|+ C

Question 21. sin-1 (cos x)

Solution :



sin” [::m; x}
Let cosx=t

Then, sinx =+1-¢°

= {—sinx)dy = dt

dy - —df
sinx
= —ift
1 —¢
: If.in" (cos r)dx—‘[sin"f[r — ]
' =
-
:_J-sm rdr

yI—i-

Let sin”'f=u

= —df =
1—r
Ibm" (cosx)dx = If-’l-:i'u
=—£+C
2
= _{STJI)E +C

—[ﬁjn" (cos .r}] Lo

(1)



It is known that,

] -1 _H
SN X+ C0s I—E

- _ T o
.sin 1{c05x}—5—c05 '{EDSA)—[;—I

Substituting in equation (1), we obtain

P

Isin" (cosx) dx = @+ C

2

T 1
T Y TYe
R

Question 22. cns[r—a}ms[r—b]

1{ = B
=——| —+x'—mx |+C

]



Solution : Choose the correct answer in Exercise 23
1 1 [ sin(a—b)

cos(x—a)cos(x—b) " sin (a—b)| cos(x—a)cos(x—b)

1 [sin[{x—b}—{x—a}]_

" sin (a—b)| cos(x—a)cos(x-b)
o [sin(x—b)cos(x—a)—cos(x—b)sin(x—a)|
sin(a—b) cos (x—a)cos(x—-b)
:ﬁ[tan {x— FJ}— tan [x—a}]
1 I
- Icc}s{x ~a)cos(x—b) = sin (a—b) I[[an (x-8)-tan(x-a) Jds

I
- sin(a—b}[

- Iug|cus (x —h]| +log|cos(x - a}”

cos(x— a}|] N

cos(x —b]|

] [lug
sin(a—b)

" YV >
SiN° x—Cos” X ,
~ dx Is equal to

Question 23.is equal to:~ 5'" A

A.tanx + cotx+ C
B.tan x + cosecx + C
C.-tanx+cotx+C
D.tanx +secx+C
Solution

P ¥ - P ¥ -]

SIN° X —CO5™ X 5. x COs5™ X

| gl | B s teres sl K
SN xXxCos” X SIN° XCO5 X 3IN° XCos™ X

= J-(S'EEE x—cnsec:x] dx

=tanx+cotx+C

Therefore, option (A) is correct.

and 24.



j-e"{|+x} "

Question 24. is equal to: ~ %% (e'x)
A. - cot (ex) + C

B. tan (xex) + C

C.tan (er) +C

D. cot (ex) + C

Solution
et [I + x}

i

Letex=t

:>{e” ‘x+e -l}r,i’x = dt

e”{x+|]dx = ¢t

. J-e"[l+,r_} oo [t

Y eos? (e“x) cos”
= jsccjx dt
=tant+C

. : =taﬂ{e*-.\*)+ C
Therefore, option (B) is correct.

Exercise 7.4 Page: 251

Integrate the following functions in Exercises 1 to 9.

6
Question 1. x +1
Solution :
Letxs=t

~3xedx=dt



: d
= -[_jxﬂ‘ﬁ: Irf;

=tan'r+C
=tan™' (x’)+C

1

Question 2. V! +4x°

Solution :
Let2x=t

~2dx=dt

1 1. o
== — | ——
I\h+4x1 ) EJJHF

]|: 2 ] . 2 2
=—|log|t++t +I|]+C [ ——dl = log|x ++Vx +a
2 I ||xl+a1

|

= %log 2x 4+ +/4x? +||+c
L
(2-x) +1
Question 3.
Solution :
Let2-x=t
= -dx=dt
| 1
=% oy = = it
TN e
J-\.'(l—r}“ﬂ j-x-f”rl
=—10g.r+~.1’:"’+l|+C [I%d::lngx+\fx"+a2]
x‘+a

Z~x+w||(2~—_r}2+| +C

:-]{_jg

— |+C
(2-—xll+\'x‘—4_r+5|

=log




1

N9 -25x°

Question 4.
Solution :
Let5x=t
~ 5dx=dt
— j'- dr =— l j- !
h g_rz
1 1
=— |—F/———
5 J. 32 _IE
= l5ir1 . [i]+ C
5 3
=L5in"[5—xJ+C
5 3
3x
1+ 2x*
Question 5.
Solution :
Let xﬁxj =
5 22y de=dt

3x
jjl+21 2-.f"_'[l+.r

=—h tan"' ¢ |+ C
= tan”" ]

- (2



Question 6.
Solution :
Letxs=t
~3x2dx=dt

:}x_‘&m:l d;ﬁ
1-x 371-4*

—1 I]u
3|2 °F

|
=—lo
5 g

1++¢

}+C
i

3
1+ x

+C

_lx"

x—1

Jxi -1

Question 7.
Solution
x=1 x |
iy = | —m— - | —— iy L1
Jx."xz—l ) I'\.‘IJ—l I«.,':r:—l (}
X .
For di, let x* =1=1t = 2xdy=dl
1=
1 pdr
O L W
'l-w..l'x:—l Zjv"?
l _I
= J'r it
1
1
2

_ i

= x:_'l

From (1), we abtain

I:Tr"—_]]d" = j \l{x:_ ]J.T—J \.'[Ij = iy |:I—:{f: =log|x + m

1
x+\.",1'1—1‘+(:‘

|

2
=X _] _I'ug




(i1 (i}

Question 8. Sl
Solution :
Letxs=t
~3xxdx=dt
.[ :- 6 r= j =
vy +a "\I” +( }
1
3|ﬂgr+Jr +a°|+C
] .
Elog x +x" +a |+L
sec” x
Il 2
Question 9. Rl
Solution :
Lettanx =t
~secxdx =dt

sec” x i I dt

j‘\flm x+4 J:’+2’
:Iﬂg‘r+\fr?+4 +C

= Iﬂg‘tan x++'tan® x+4‘+C

Integrate the following functions in Exercises 10 to 18.

1

Nxt42x+2

Question 10.

Solution :



! 1

S SN .
e ey o™
letx+1=1¢
. odx = dt

= logle+/7 +1|+C

—tog|( 1) e ) 1] €

+C
1
Question 11, 9%*+6z+5
Solution :
fm B f {3¢+l} +2
LE'I] (31‘ + ) — ¢t
; _ l 1
” f (32+1)"+2 dx 3 f 12497 d
t
— mtan ; +C
~ gtan ! ( = ) +C

]
Question 12. m

Solution :



7—6x—x" can be written as ?—(x" +6x+ 9—9].
Therefore,

?—(x*+&r+9—9)

=16-(x" +6x+9)

=16—(x+3)’

(1) ~(x+3)

dx = dx

1
h IJ?—&I—II
letx+3=1¢
= dx=d

!
Ix.f(f‘}z ~(x+3)’

1
Iﬁw—uﬂr

dx= |

.
:sin"(;]+C
=sin"[xf:3]+ﬂ

I

Jx-1)(x-2)

Question 13.



Solution :

Question 14.

(x—1)(x—2) can be written as x* —3x +2.
Therefore,

X =3x+2

3
Letx——=1t
2

ody =l

:,-j |' 3]: 12(4'_1::-[ 1];'5”
\J[‘T_zj _[7] v@

| 2
_ 2 _(1
=logit+ |t [2]

=log

+C

[x—%]+1.'_r:—31+2

+C

I

§+3x—x°



Solution :

8+3x—x" can be written as 8—[::2 —3x+%—§].

Therefore,

8—():2 —3x+2—2)
4 4

= de = dx
’[x.l'r8+'ix—xz ‘[ 41 [ 3]*
e — x__
4 2
Le:tx—i=r
2
de=dt
| |
::-I 2JI:c: - (dt
ﬂ-(x-é) E -
4 2 2
4
—sin!| —— |+C
- Ja1
2
(3
e
=sin ' \."'4_3 +C
L2
. r’2::—3)
=sin ! +C
L V41

1
Question 15. \f[x _H](I_ b}.. .




Solution :

(x—a)(x—b) can be written as x* —(a+b)x + ab.
Therefore,

x? —[a+b}x+ ah

[a+b}z ~ [a+b}z cab

=x*—(a+b)x+

1

(5]

:}I\I'I(I—ﬂ]][x—b}ﬂzj Hb] ——
‘u{x_[ 2 }} "[ 5 ]

l.etx—[i;]:;

- dx=dt

:’j a‘x=_[

(T

L {x_[ﬂj]wm:m

dx+1

V22t +x-3

Question 16.



Solution

Let 4x+1=Ai(2x=+x—3)+ﬂ
dlx

=4x+1=A(4x+1)+B

= dx+1=44x+ A+ B

Equating the coefficients of x and constant term on both sides, we obtain
4A=4=A=1

A+B=1=B=0

Let 2x2 + x -3 =t

s (4x + 1) dx = ot

dx+1 1
—_——dx = |—=dt
N2x +x-3 j‘\"r;

=21 +C

=22  +x-3+C

x+2

x__

B

Question 17.

Solution :



d ;o
Lctx+2=AE(x —-1)+B (1)
=x+2=A(2x)+ 8B

Equating the coefficients of x and constant term on both sides, we obtain

2A=]:‘:A=l
2
B=2

From (1), we obtain

(x+2)= %[2.‘:)+ >

(2x)+2
Then I o i dv = ,[2
xt -1 x —1
1 2x 2
= — clx + I w2
2 j-\"[.r"—l ’{\.I'r.x"‘—] )

1 2x 2
In — . letx” —1=1 = 2xdx=dr
zj\fxz—l

1 2x 1 cff
d=a*"2 0

1
= [2v]
=i
=-fx* —1
Then. j-rliz—_ld.T: 2Iﬁdx= 2|0g‘x+\|ll_rz _||

From equation (2}, we obtain

I%ﬁi:«::\!xz—l+210g|x+~..l'x2—l|+C
¥

Sx=2

Question18. |12¥+3x"

Solution :



Let 5x—2=ai(1+2x+3x2)+ﬂ
dx

=5x-2=A(2+6x)+B

Equating the coefficient of x and constant term on both sides, we obtain

5=6A:>A=£
6
I

24+B=-2=B=——
i |
~5x=2 :—(2+6} [ J

_ (2+6x)-1
:}-" 5x2:ix 6 3“&

14 2x+3x° 14 2x+3x°
‘_I - 246x 11 !
61+ 2x+3x" 3 14+ 2x+3x°

2+6x 1
Let/ = |————=dvand [, = |——x
1+ 2x+3x° B 1+ 2x+3x°
5 —

P e Y LY & (1)
1+ 2x43x" 6 37
J' 2+ﬁx
1+2x+3x°

Let 1+2x+3x =t
= [2+ E-x)cir=de‘
dt

o1 =2
! t

1, =loglt|
I, = log|1 +2x+3x*| -(2)



I j 1
v= [
- 1+ 2x+3x°

I +2x+3x can be written as I+3[x2+gx}

Therefore,

l+3[.r3 +E.xJ
3

=1+3| x* +E:»r:+l—l
3 9 9

=1 +3(x+l-)- L
3 3
2
=E+3[x +l]
3 3

=3 [x+l]- +3}
3 9

! ='_j : __dx
e (7]
Ty 3
' ol
:l 1 tan™ 3

3| E™ | R

3 3 )
=l-ita "[M\-

342 V2 )]

1 af 3x+1
-5 (5 ~0)

Substituting equations (2) and (3) in equation (1), we obtain

J'Hixli dr= 2[1ﬂg|l+2x+3x2u— 131 L;Etan"[i;gl]]+c
LX X

=§1s:>g|l+2:-:+3.>c1 - 41 I tan"[3x+|]+c

32 V2




Integrate the following functions in Exercises 19 to
6x+7

Question 19. ,j[r _5]{1- _4}

Solution
6x+7 o 6x+7

J-5)(x—4) V¥ —9x+20

Let 6x+7 =Ai(x3 ~9x+20)+B
dx

=6x+7=A4(2x-9)+B

Equating the coefficients of x and constant term, we obtain

2A=6=A=3

9A+B=T=E5=34

LB+ T=3(2x-9)+ 34

J $61+? _ I3[2x—9]+34dx
JXr—9x 420 Tx?—9x+20
2x-9 |
=3 v+ 34 o
J-x.fx:' —9x+20 '[w.fxz —9x+20
2x-9 1
Let ], = | —=dvand [, = | ——=dx
b —ox 20 Jxt =95 420
fx+7
O L Sl S VY (1
lexj —Ox 420 ] ' { )
Then,
= [t a—
x—9x+20

Letx’ —9x+20=¢
= (2x-9)dx = dt

23.



=/ _da
R
=2
1, =24x" =9x+20 -(2)

and /, = ;aﬁ:

Vxi—9x+20

x> —9x +20 can be written as x° —9x + 20+ E—E

4 4
Therefore,

x —'SL*:+2|IZI+E—ﬂ
4 4

jf!zJJ[x—zi*—[;f ’

[g]m -(3)

I, =log

Substituting equations (2) and (3) in (1), we obtain
6x+7 T
I—dx 3[2 ¥ x4 2ﬂ]+34 Iug[[x—ij N 2ﬂ]+(‘

91+2
=6y 5 —9x+2ﬂ+34|ﬂg|:[x—%]+\l'xj —9x+2[}}+{3

x+2
Question 20. V4x—x°



Solution

L,etx+2=Ai(4_r—x9}+3
dx
= x+2=A(4-2x)+B

Equating the coefficients of x and constant term on both sides, we obtain
I

24=1=> A=——
2

44+B=2= B=4

::»{x+2}:—12(4—2.x)+4

I 142 . 2{4 2x]+4
4x x° \"4.1:—.1:
1 » 4-2x 1
=— ae+ 4 x
2 '[\54.1:—.1:2 jw.l'xlx—xz

I 4o dxandfz’[;dx

Jax-x* Vdx-x’

j X2, =-%;1+4;3 (1)

421

NET
Let dx—x' =1
= (4 - 2x ) dx = dt

Then. /, = j

=1, _jd’ = 01 = 2fdx- ¥ (2)



!
Ehl ey

= 4x—x :_(—4X+xl]
=(—4x+x: +4_4)
:4_(x_2)?

=(2) —(x-2)°
af =2
o (a1

Using equations (2) and (3) in (1), we obtain

A= (2 rasin (52

—
— —ax—x? +4sin '[%JMQ

x+2

Question 21. m

)oc
:

-(3)



Solution

j- {x+2} _[ 2(x+2)
WX +2x+3 Vxl+2x+3

2x+4
S
2 VXt +2x+3
_1 I 2x+2 _I
Jrl +2x+3 W +2x+:
2x+2
oix + ¢ix
I»J.rl +2x+3 '[a.r'.rl +2x+3
2x+2
Letl] = deand/, = —d
o 'l‘\.l'xz+2x+ ) J‘\l't +2x+3 g
x+2 1
Ll =—1T1 + T vl 1
N LA )
Then, /= [ "= 2%+2

NES +2x+a

Let x2 + 2x+3 =t

= (2x + 2) dx =df

I _J'd’ =21 =243 +2x 43 (2)

A S S

VXt +2x+3

:},xz+2,r+3:x:+2,r+l+2:[x-l—l}z+{~,E):

"'IEZ.[J o : (J_] dleag‘{x+lj+u"xz+2x+3‘

Using equations (2) and (3) in (1), we obtain

x+2 1 2 2
dx = [2 x*+2x+3}+lng| x+1 +w..|'x'+2x+3‘+C
Iw.."x!+2.x+3 2 (x+1)
=+/x"+2x+3 +lug‘{x+I]+\ff+lx+3|+C

x+3

2
Question 22. ¥ —2¥—3



Solution :



Let (x+3)= Ai{x-‘ ~2x-5)+B
dx
(x+3)=4(2x-2)+B
Equating the coefficients of x and constant term on both sides, we obtain

2A=l:>,4=l
2

-24+B=3=B8=4

o (x+3)= ;[Zx—2}+4

1
N —(2x-2)+4
:}j-jx} Jx:jz, dx
x=2x=5 x*=2x-5
| 2x-2 1
_Qj-f—Zx—Sd 4I.t?—2,r—5dr
2x-2 1
Let ], = [==dvand [, = [ —dx
X =2x-5 x'—2x-5
x+3 1
S l——dx=—1 +4l, .1
I(IE—ZI-S} 2! ) (}
2x=-2
Then. /, = dx
e 4 -[xz—lx—ﬁ

Letx' —=2x-5=t¢
= (2x—2)dx=dt

=1= J?= log|i| = log |x3 —2x —5| -(2)



:I z] —3{]&
(x-1) +(\|"6)
1 x=1-+/6
= ,_|l_":| 3
2\6 g{x—lwﬁ] G
Substituting (2) and (3) in (1), we obtain
+3 1 . ) 4 x=1- \.'"_|
—| ‘=-2x- log
Lt L AV L 1+I|
—1-
= 2x —5|+—=
* | x |+\."'_

S5x+3

Question 23. V X' +4x+10

Solution :



Let 5x+3:Ai{x3+4x+|n]+B
dx

=5x+3=4(2x+4)+B

Equating the coefficients of x and constant term, we obtain

2,4:5:>A:2

44+B=3=B=-7

S 5x+3 :§(2x+ 4)-7
5
Sy 43 2{21+4}—?
I
JXt +4x+10 Jrt +4x+10
2x+4 |

5
= |- T |——ix
3qu+4x+m Jal s dx 410

dy

Let/ = I% and /, = J;dr

¥ +4x+10 Jxt+dx+10
Sx+3 5
oY== -7/, L1
Jri+dx+10 270 )
Then, /, = | 2x+d

4 dx
NxT+4x+10

Letx" +4x+10=1¢
S(2x+4)de=dr

=1 = J’% =241 = 2Jx7 +4x+10 -(2)

L= j-;dx

Vi +4x+10
- 1
) j\/[xz +4x+ 4)+6ix
=j *I -y
(x+2) +(J€]

:Iog‘{x+2]ux2 +4x+l{}‘ -(3)

Using equations (2} and (3) in (1), we obtain

5_T+3 5 -n 3
dx = [2 _r"+4x+|'[]:|—?|ﬂg‘x+2 +Vx #4x+10/+C
J‘v'xl+4x+1ﬂ 2 (x+2)

=5vVx* +4dx+10-Tlog {x+2]+u"xl+4x+lﬂ‘+[:



Choose the correct answer in Exercise 24 and 25.

dx

Question 24. equals X +2x+2

A.xtan1(x+ 1) +C
B.tan-1 (x+ 1)+ C
C.(x+1)tan1x+C
D.tan-1x+ C

Solution :

dr b
I_r:+21+2 _I[_r:-2x+l)+l

]
—‘..ﬁ‘f‘f
J.{x+1}”'+{1}“

[tan '{x+]]J+C

Therefore, option (B) is correct.

1, (9 -8
{A}Esm( 3 )—I—C
{B}—sinl(sm_g)JrC

9

1. (9 —8
[ngsm( 3 )—|—C

1, (98
{D)Esm( o )+C

Solution :



Therefore,option(B)iscorrect.
J- dx

VOx — 457

:_J' : dx
&) )
\\.8 8
9
.
=—|sin"' 98 +C
8

{x+1}{1+2}

Question 1.

Solution :

|

=sin”'=+C



X _ A N B
(x+1)(x+2) (x+1) (x+2)

Let

= x=A(x+2)+B(x+1)

Equating the coefficients of x and constant term, we obtain
A+B=1

2A+B=0

On solving, we obtain

A=-1andB=2

x -1 2

“ED)(E+2) (3 ) (x+2)
X B -1 . 2
- J{H]}(Hz]‘i"‘J{H]} Gr2) ™

=—log|x +1|+2log|x+2|+C

3

=log(x+2) —log|x+1|+C

(x+2) c

(x+1)

=log

|
Question 2. x' -9

Solution :



1 __ 4 N B
(x+3)(x-3) (x+3) (x-3)

Let

1=A(x-3)+B(x+3)

Equating the coefficients of x and constant term, we obtain
A+B=0

-3A+3B=1

On solving, we obtain

A=—l ;mq:l.&?:l
6 6

, | I N
C(x+3)(x=3) 6(x+3) 6(x-3)

1 [ I
- J(,;:_g)‘”‘ ILﬁ{x+3}+ﬁ(x—3]]m
:—llﬂg x+3|+llog x-3+C
6 6

(+-3)
(x+3)

1

==l +C
63

3x—1
Question 3. (r=1)(x=2)(x-3)

Solution :



3x-1 __ A B C
(-3 () (-2 (x-3)

3x—1=A(x-2)(x-3)+B(x-1)(x-3)+C(x-1)(x-2) (1)

Let

Substituting x = 1, 2, and 3 respectively in equation (1), we obtain
A=1B=-5andC=4

3x-1 I 5 4

=23 (1) (-2) (+-3)

3x-1 B R S TR N
:‘!i:x—u(x-z}(x—:%}"“"‘ﬁ[cx—u (x-2) (x—a]}“

=log|x—1-5log|x—2|+4log|x-3|+C

uestion 4. {r_ 1}(x - 2][r—3)

Solution :
Let x __ 4 . B N C

G-DE-2)(x-3) (-1 (-2) (x-3)
x=A(x-2)(x-3)+B(x-1)(x-3)+C(x-1)(x-2) (1)
Substituting x = 1, 2, and 3 respectively in equation (1), we obtain 4 = % B=-2 and C=
) x 12 N 3
Cx-)(x-2)(x-3) 2(x-1) (x-2) 2(x-3)

I 2 30

~ -‘-{_r—l:l{xl—Z]{x—:i}dI:j 2(x-1) (x-2) 2(x-3)[

fx

=%Iog :r—1|—2I0g|x—2|+%log|x—3 +C

2x

¥ +3x+2

Question 5.

Solution :

b | L2



2x A N B
x+3x+2 [x+]} {_!:+2]

Let

2x=A(x+2)+B(x+1) (1)
Substituting ¥ = -1 and -2 in equation (1), we obtain
A=-2andB=4

a2 4
C(x#1)(x4+2)  (x+1) (x+2)

2 e 2 ],
= (_r+1)[1-+z}““j{{x+z] (m]}“

= 4log|x +2|-2log|x +1|+C

X
Question 6.
Solution :
It can be seen that the given integrand is not a proper fraction.

Therefore, on dividing (1 - x2) by x(1 - 2x), we obtain



Let 2-x _4 B
A{l—lr] X {]—Zx}
=(2-x)=A4(1-2x)+ Bx (1)

Substituting » = 0 and % in equation (1), we obtain

A=2andB=3

2—x 2 3

N x(1-2x) Cx 1-2x

Substituting in equation (1), we obtain
-x* _1 1]2 3
x(]—Zx) 2 2|x [I—Ex}

- It{l Ex} I{ (x |—2x]}dx

+ log x|+ T )lag|l -2x|+C

:§+Iog|x|—zlﬂg|l—2x|+l:

Question?7. (¥ +]]{x— ')

Solution :



et x :Ax+5+ C
(¥ +1)(x=1) (¥ +1) (x-1)

x=(Ax+B)(x-1)+C(x* +I)
x=Ax"—Ax+Bx—-B+Cx’ +C

Equating the coefficients of x2, x, and constant term, we obtain
A+C=0

-A+B=1

-B+C=0

On solving these equations, we obtain

X 1 X 1 1 1 1
- J‘(-':2+l][Jr-1]II=_EJ‘fHd‘H‘E J‘x3+l'ﬂ+2 .:c—]dJr

L I 2x afr+;lan"x+;lugx—l|+c

44x% 41
Cﬂnsiderj ,Ex . let (.x’z+|)=!=>2_¥ffx‘=ﬂ'1'
x+1
- e (o

* =—l|1:|gxi+l|+%lun"x+%|ﬂg|x—1|+c

I(fn){x—l} 4
1 1 |
- 21usg|.:c—1|— A log|_r"’ +1+ , tan 'x+C
X
[Jc—l}l{:r+2}

Question8.

Solution :



x _ 4 . B N C
(x—lf(x+2) (x-1) {x—ﬂl (x+2)

Let

x=A(x—1)(x+2)+B(x+2)+C(x-1)
Substituting x = 1, we obtain

B=1
3

Equating the coefficients of x2 and constant term, we obtain
A+C=0
-2A+2B+C=0

On solving, we obtain

X 2 1 2

(x=1)"(x+2) 9(x-1)" 3(x=1) 9(x+2)

X 2. 1 P 2 |
> fiyet sl e

21 |,x—l|+l[—]—3l0 Ix+2/+C
9 £ Ix-1) 9 ¢

x-1| 1

C
x+2| 3{,1'-I]+

“ i
9 g

3x+5

_ x —xt—x+1
Question9.

Solution :



3x+35 3 3x+5
¥ -xt—x+1 {x—I]:{xH)

3x+35 A B C
+ +

T (x41) (-1 (x-1) (x+1)

3x+5=A(x=1)(x+1)+ B(x+1)+C(x-1)’
3x+5=A(x"~1)+ B(x+1)+C(x* +1-2x) (1)
Substituting x = 1 in equation (1), we obtain

B=4

Equating the coefficients of X% and x, we obtain
A+C=0

B-2C=3

On solving, we obtain

A:—lmdﬂzl
2 2

) 3x+5 _ -l N 4 .\ I
”{x—l]z(xﬂ} 2(x-1) (x—l]! 2(x+1)

3x+5 11 1 1 I
ﬁj(_r—l}z{x+1}dx=_§ ﬁ{i\:+4l‘(r—1)2dx+§j{x+l}m

= —%Iug|x—l|+4[%]+]§log x+1+C

2x=3
 —1)(2x+3)

Question10. [

Solution :



2x-3 2x-3

(x* =1)(2x+3) (x+1)(x—1)(2x+3)

Let 2x-3 _ A + B N C
[x+1){x—l]l:2x+3] [x+1) (x—l] [21+3}

::»{21—3}: Al:,x—]}(lr +3}+ H(x+l][2x+ 3)+(.“(_r+]]{x—l}
= (2x—3) = A(2x" +x-3)+ B(2x" +5x+3)+ C(x" -1)
= (2x-3)=(24+2B+C)x’ +(A+5B)x+(-3443B-C)

Equating the coefficients of xZ and x, we obtain

E:-L,, .JI:E,ade:-E
10 2 ]
2x-3 3 1 24

(e )(x-1)(2v+3) " 2x+1) 10(x-1) 5(2x+3)

2x-3 Cse b el 24 ]
:}I(xz—l){2x+3)dr_EJ{I+1}H& 10951 I{z_wa]dx

5 1 24
= log|x+1|- —log|x—1| - - log|2x+3
2I{:»g v +1 mlﬂg|‘x 1| ileug|2t+ |

5 1 12
=—logx+l——loglx—1|——log 2x+3 +C
2 & 10 g| | 5 g|

S5x

(x+l}[.r2—4]

Question11.

Solution :



S5x 5x

(x+1}{x3 —4) _(,t+|]{x+2]{x—2}

5x A B C

) (x+2)(x-2) (x+]) (x+2) (x-2)

Sx=A(x+2)(x=2)+ B(x+1)(x=2)+C(x+1)(x+2) (1)

Let

Substituting x = -1, -2, and 2 respectively in equation (1), we obtain

4=2,B=-2 amdc=>
3 2 6
_ 5x __5 5 5
T{x+1)(x+2)(x-2) 3{x+1) 2(r+2 ) 6(x-2)
5¢ 1
= == -= = [——d
Jx+l :] j{x+|} j-{.x+'5" o I(J—Z}I

= %]0g|x+l —%Iog _r+2|+glag|x—2|+fj

X+x+l

2
Question12. ~ !
Solution:
It can be seen that the given integrand is not a proper fraction.

Therefore, on dividing (x3 + x + 1) by x2 — 1, we obtain



Integrate the following function in

©+x+l 2x+1
=X+

x' =1 x' =1

2x+1 A ., B

x -1 _{x+l} (x-1)

2x+1=A(x-1)+B(x+1) -(1)

Let

Substituting »x = 1 and -1 in equation (1), we obtain

A:l ;mq:ifs‘:E
2 2
) x3+x+l_x+ 1 3
xt =1 2(x+1) 2( 1)
_‘ﬂc +x+]c£t-jxcit+l —n!x j
x - 2 x+| {r—l
_x_2+l|m|x+1|+§|0 x—1|+C
= 5 2 5 2
2
Question13. “_x}(lﬂh]

Solution :

Exercises

13

to

17.



2 A Bx+C
Let =

[I-«x]l(lal-x:) (]—x}+(1+.‘rz}
2= A(1+x*)+(Bx+C)(1-x)
2=A+Ax’ +Bx—Bx’ +C—Cx

Equating the coefficient of x%, x, and constant term, we obtain

A-B=0
B-C=0
A+C=2

On solving these equations, we obtain

A=1,B=1,and C=1

. 1 +x+1
”{l—x}(l+x:)_]_x 1+ 2
2 o I v _ |
= _l.{]_x]{l_'_xz)d-’l— jl_xlﬁ’-l- 'I-I-I—J.‘: d_1+-l.|+xzdx
I " | ¢ 2x 1,
=_L‘"—] +§Il+x3Jx+Il+x3A"

=—log|x— I|+%Iog 1+x°|+tan”' x+C

3x-1
{.1'-1—2}:

Question 14.

Solution :



3x-1 A B
Let - = + -
(x+2) (x+2) (x+2)

=3x-1=A4(x+2)+B

Equating the coefficient of x and constant term, we obtain
A=3
2A+B=-1=B=-T7

3x—1 3 7

T2y (x+2) (xe2)

3x-1 1 x
- j'(.1'+2]2 ﬂz}j(x+2]dx_?r[(x+ 2)’ *

=3lng|_1r:+ 2|—?[ﬁ]+c

=3lug|x+2|+{xi—2)+c

I

4
Question15. ¥ !

Solution :



1 1 1

(x* —l} (x: —l][:r: +1) (x+1)[x—1}(1+x:]

| A B Cx+D
Let - i+ @)

() x-1)(1+)  (x+1) (x-1

L= A(x=1)(x* +1)+ B(x+1)(x* +1)+(Cx+ D)(x* -1)

1= A(xf’ +x—x" -1)+ B[f +:4c+f+l)+c1acH +Dx*-Cx-D

1=(A+B+C)x’ +(-A+ B+ D)x* +(A+B-C)x+(-A+B-D)
Equating the coefficient of x2, x2, x, and constant term, we obtain

A+B+C=0
-A+B+D=0
A+B-C=0
-A+B-D=1

On solving these equations, we obtain

A=- H=Eiﬁﬂlmﬁﬂ=—

b | —

1
e
1 - 1 i

C¥ o1 a(xe]) +4[x—1}_z(f+ 1)

1 1 I |
_bLﬁ_ldx:—zhgh—q+zhgr—”—EMH'x+C
. o *1 1+

4 x+1

1

Question16. .r(,r +]) [Hint: multiply numerator and denominator by x»- :and
put x» = t]

Solution :

.r(,u:” +l)

Multiplying numerator and denominator by x»-1, we obtain



-I \:” | xl? 1

x(x" + I] B x"'lx{x” + 1) - x" (x" +I]

Letx" =1 = x"'dv=dt

| x" | |
Ix(x" +l]dr: j-x"{x” +1)dx " jr{Hl]dr

I A B
et t(1+1) =T+{:+l]
1=A(1+1)+ Bt 1)

Substituting £ = 0, —1 in equation (1), we obtain
A=1and B =-1

) 1
e+

S ;ﬁd' ;[;_{Tll]}cﬁ

|
=—|1 -1 1 C
ﬂ[ug|f| ug|.|'+ |]+

e

== ﬁ[lug |x”| ~log|x" + IH +C
= llog ’ +C
H x"+1
COS X

Question17. (1-sinx)(2-sinx) [Hint: Put sin x = £]

Solution :



COS X
(1-sinx)(2-sinx)
Let sinx=¢ = cosxdv=dt

) COS X = dt
- j{ ]:i [t

I —sinx)(2—sinx (1-1)(2—-7)
| A B
B () [ R (O A ey
1=A(2-1)+B(1-1) (1)

Substituting £ = 2 and then { = 1 in equation (1), we obtain
A=1and B=-1

1 I 1

“=0(2-0) (1-0) (2-1)

= I(1 —sinz;g—sinx]df } J{i (E—I—’)}m

:—Ing|l —.|‘| + Ing|2—.'|+C
2-1

=

+C

= log

2—sinx +C

= In}g‘

I-sinx

Integrate the following function in Exercises 18 to 21.

2

{.x +1
[x] +3

e[|
—

"

_|_

=9
S

Question18.

Solution _
(.x:: +l)(x3+2] B [4x3+lﬂ}

(xl +3)[x3 +4) - (° +3)(x3 +4)

4x” +10 =Ax+B+C_r+D
{x2+3}(x:+4) (x2+3) (.r2+4]
4x* +10 = (Ax + B)(x" +4)+(Cx+ D)(x* +3)
4x* +10 = Ax* +44Ax + B’ +4B+Cx* +3Cx+ Dx* +3D
4x* +10=(A+C)x" +(B+D)x* +(44+3C)x+(4B+3D)

Let




Equating the coefficients of x3, x2, x, and constant term, we obtain
A+C=0

B+D=4

4A+3C=0

4B+3D=10

On solving these equations, we obtain

A=0,B=-2,C=0,and D=6

4x* +10 i 6

()P ea) (¥43) (¢ +4)

w e B (E R

[x2+3){x3+4}_ (x +3] [:r +4

I T e

Il'+x=+(£)*’ . +f}
—x+2[J_ J‘] (ltan §]+C

:x+1_tan' 2 3tan' T E+C

BB

2x

(x*+1)(x"+3)

Question19.

Solution :



(\ +"r}

{..13 +1

letx?=t= 2x dx = dt

2x
I{fﬂ)(; +3 J{1'+I )(1+3) ~(1)

I _ A N B
L T +3) 4] 143)

1=A(r+3)+B(t+1) (1)

Substituting = -3 and { = —1 in equation (1), we obtain

- I(f +1;Erx” +3)dx ) h[ -'I+‘} ’I”}}

o [ +]}|—;1og|r+3|+[‘

—llcw
5 g
IIu:r

I+1 +C
(43

x +1 +C

\:+.:-

1

Question20. * (‘H B ]J

Solution :

Multiplying numerator and denominator by x3, we obtain



1 x

x(xt —1) B xt(x* —]]

‘ 1 . x'

Let x* = t = 4xdx = dt

1 I di
J'x(x*—l)dr=1 ji‘{f—I]

I A B
QT R ey
1=A(t-1)+Bt (1)

Substituting t = 0 and 1 in (1), we obtain
A=-1and B=1

1 =1

1
R —
t(e+1) ¢ 1-1

TSN
- x(xd—l) I_ﬂlj{r +r—1

= %[—log e +logle—1|]+C

t—1

1 —{+C

=—Io
3 z

x' =1

4
X

1

=—lo +C
7 log

1

Question21. {g - I] [Hint: Put ex = t]

Solution

@)




1

1 df 1
l.l'l = — = d
:}Je* ™ -[r 1 j:[r 1) r
1.4, B
t(r-1) ¢ -1
1=A(r-1)+ Bt (1)

Substituting t = 1 and £ = 0 in equation (1), we obtain

A=-1and B=1
| -1 1
=—+—
te-1) ¢ -1
:»_[ ! a’:=]ogﬂ+c
t(t-1) 1
=lﬂg€:|+(j
-

Choose the correct answer in each of the Exercise 22 and 23.

rdzx
Question22. (E B 1) (x B 2) equals:
2
-1
A. log % +C
T —
(z - 2)°
B. log 2_1 +C
T —
2
—1
C.log (&: 2) +C
T —

D. log|(x - 1)(x-2)] + C

Solution :



x _ A N B
x=1)(x-2) (x-1) (x-2)
x=A(x-2)+B(x-1)

Let
(

Substituting x =1 and 2 in (1), we obtain
A=-1andB=2
x 1 2

GG () (-2)

. 2 1
= (x—utx—zf‘"‘j{(x—u (x—z}}"

= —log|x—1|+2log|x-2|+C
(x-2)

x-=1

= log +C

Therefore, option (B) is correct.

[ e

Question23. equals:

1
A log|x| — Elﬂg(:r.?‘ +1)+C
1 2
B. 1 —1 1)+C
og|z| + 5 og(z“+1) +
1
C. —log|z| + Elog(m2 +1)+C

1
D. Elﬂg|a:| +1log(z®+1) + C

(1)



Solution

Let 1 :i Bx+(C

.r(r:+lj X ! 1

I=A(x"+1)+(Bx+C)x

Equating the coefficients of x2, x, and constant term, we obtain

A+B=0
c=0
A=1

On solving these equations, we obtain

A=1B=-1.andC=0

Therefore, option (A) is correct.

Exercise 7.5 Page: 263

Question 1. x sin x
Solution : Let I = [ xsin x dx

Taking x as first function and sin x as second function and integrating by parts, we obtain

I = _rjsinr ey — J.<L[£ xJ Jsin_r cfx}dx
:x(—cmx}— Il-{—cnﬂx}cﬁ'
=—xcosx+sinx+C

Question2. x sin3x

Solution
LetI = [ x sin 3x dx



Taking x as first function and sin 3x as second function and integrating by parts, we obtain

:1\‘[—:0531‘)_ Il{—cnsfir] &
3 3

—xcosdx |
:—+§ cos3x dx

3

-
—xcos3x 1.
= 4 s5in3xy+C
3 9

Question3. xzex
Solution :

Let 1= [ xzexdx

Taking x= as first function and ex as second function and integrating by parts, we obtain

I=x* [e* dx- I{[%x] Je”cix}cir

=x'e" — Ilt‘-c"nit

=x'e" -2 J.r &' dx

Again integrating by parts,

-x. je”dx - J{[%r] Ie"dx}de

= x’e" —Z:IE* — e"a{r}

¥ £

=X e -

-3

=x'e* -2 Iff"—e"]
X X P
=x"e¢ —2xe" +2¢" +C
=e" (xl -2x+ 2] +C

Question 4. x logx

Solution : Let 1= [ xlogx dx

we

obtain

Taking log x as first function and x as second function and integrating by parts, we obtain



I =logx I.r dx — f—{[%iogx} jx dx} dx

4

X I x°
=logx.-—— |—-—dx
2 -[ x 2

logx  px

- 2...._—[2.,@

_.rzlugl'_x3+f,
2 4

Question 5. x log 2x
Solution : Let I = [ xlog 2x dx

Taking log 2x as first function and x as second function and integrating by parts, we
obtain

I =log2x [x dx- j{(;—iz Iogx] B dx}dx

b ]

x° 2 X
=log2x- > —j-zx- 5 dx

3 x log2x px
= jE dx

_xlog2x x
2 4

Question 6. x2log x
Solution : Let I = [ xlog x dx

Taking log x as first function and x2 as second function and integrating by parts, we obtain

I=logx _l-:q:2 dx — I{(ﬂ% log I] szdx} dx

x* 1 X
=logx| — |- |——dk
= [EJ x 3

_x'logx jx—:dx
3 3

_x Iﬂgx—£+(}
3 9



Question7. xsin1 x
Solution
LetI= [ xsintx

Taking sin1 x as first function and xas second function and integrating by parts, we
obtain

I=sin"'x |x dv- j{[%mn 'xJ fx dx}dx

- -X
T2 +§'[ - x* *
Fsinx 1) 1-5 I
= + - ax
2 2 I{\l'[l—xl Ji-x* }
Xsin"x 1| ]
T +EI{ = l—f}dx
x'sin'x 1 2 ! 1
_ +— | —x“clx— dx
7 z{j j-\Jl—f [
2 il
_x 51; .T+%{§,.I']_x3+%5in"x—sin'1x}+{3

xisin'x x i S
=——+_VIl=-x" +—sin
2 4

'x—lsin"xﬂ:
2
=l[2x3—1)sin" x4+ -2 +C
4 4

Question8. xtan1 x
Solution
LetI=[xtanx

Taking tan: x as first function and x as second function and integrating by parts, we
obtain



I=tan"" x |xdx— {(itan'l x] Ix f.ir}dx
dx

—tan”' x| = —I ! j~£¢.{x
2 1+x° 2

2 | 2
:xtan x_ljxjdx
2 21+ x

2. 3
_x tan x_l x +}_ 1 e
2 2 1+x 1+x

xtan'x 1 |
¥ tan ‘L'__ |— i dx
2 2 1+x°

=—x3 ta;_l * —%[:x —tan”" x]+{:

r)

x _ x 1 _
="_tan"'x-=+—tan" x+C
2 2 2

Integrate the functions in Exercises 9 to 15.
Question 9. x cos1 x

Solution :

Let] =[x costx

Taking cos-1xas first function and x as second function and integrating by parts, we
obtain



(d
I =cos ' x| xdv— — oS ]x] xedy podx
IE I{[ci\' jt }

Il
o
=]
&
kot

|
(=N
=

2 | 2
x*cos X 1J~I—.1: -1

2 u

xteos x|l ; -1
T—EJ‘{\J[—.\, + 1.,,"']_ lx

Il
St
i
=
I
|
e,
<
I
b
[
I
b | —
—
2
I |
o
L}
-

]
[~

where, /, = I 1-x*dx

=1 =xyl-x" _Iiﬁ"{] —x* j_nfx

=1 = xy1—x° —j ,_i X
24/1-x°

=1 =

— —x°
xyl—x" - dx
L j "Il— 2

=1 =xyl-x" —Il_\ _1

=1 _r\l"ll—.t:—{js.!'ll—x:dx+.[ f_d_vﬁ}
1= x"

X

o
=1, = xVl1-x" ={I +cos ' x}
=21, =xyl-x" —cos'x
= '—txﬂ - x° —%cm‘. 'x

.

b

Substituting in (1). we obtain

xcos'x 1{x —= 1 | 1 '
[=———| —3/l-x" ——0c0os x|——cos x
2 212 2 2

(Ex: - l)

:_CUH '||..—— 1—1. +C
4 4

in—1v)2
Question10. (sin™x)

Solution

e
LetI:f{Sln X) 1 dx



=112
Taking (sin™x) as first function and 1 as second function and integrating by parts, we
obtain

[
—
=]
=
Eal
—
=
—
L]
&=
=
L]
B

x(sin " x) + J‘sin 'x-[ l‘i ]a{x
(o) fsin 2 (L ]%dx} ]

x[sin"x:]1+ ﬂin'lx-zﬁm—j ] .2 ]—_r2d1:|

Vi-x

=x[sin" ,t)2 +241-x% sin”' x - jzd,x

A2 - .
= x(sin”" x) +2¥1-x%sin" x—2x+C
zcos

V1 — 32
Question11. -z

Solution
= xcos | x

= dx
Let 1-x

—2x

Taking cos-1x as first function and [ VI-x ] as second function and integrating by parts,
we obtain



!:;I _cos xj'\f,_?_‘ I{[dms"xJ I\!i_‘;dr}dx}

_I - | 7 _I 5
=—|cos x-24l-x° — 241 —x° e
2 J1-x° }

el _2~J1—x3 cos ' x+ jzﬁzx}

= 2J1-x* cos ' x+ lr]+l’:

2L

:—[dl—xlmqu+x}+f

Question12. xsecz x
Solution : Let I = [ x secz x dx

Taking x as first function and seczx as second function and integrating by parts, we obtain

I=x JS'E(;] xdx— I{{% x} I.‘ie;;z xabr}dx

:xmnx—ILMHmﬁ
= x tan x + log|cos x|+ C
Question 13. tan1 x

Solution
LetI = [ tan x dx

Taking tan1x as first function and 1 as second function and integrating by parts, we
obtain

I=tan™" x [1dx - H[‘: tan”~ x] i- a!r}

alx
| 1
= tan x-x—J —. xdy
l+r
“xmn'x—— — ¢l
1+ x°
0 l 2
=xtan x—— '|+C
2

1 - .
= xtan 'x—ilng{l+x2)+t

Question14. x(logx):
Solution
LetI= [ x (log x)2dx



Taking (log x)2 as first function and x as second function and integrating by parts, we
obtain

I=(log = ]zfzdz — f[{i[].ug T }z}fzdz]dz
= %[hg T }2 — [f?log I.é. z;da:]

= %%[].Dg T )2 — [zlog z dz

Again integrating by parts, we obtain

I= z;{l{:rg..ﬂ:]z — [1ug z [zdz —f{(%]ﬂg T ) fzdm}dz]
z! z! 22

= T[1|:|g2:}2 — [Tlog x — Ii'TdI]

= ?|:]_|:|g1:]lj2 — ?]_ug T —|—%fzdz
x? 2 z? z?

~ Z(logz)’ - Zlog z + Z +C

Question 15. (xz + 1) log x



Solution

Let / = I{x: + ])Iogxdx =Ix: log x dx + Ilﬂgxdx
Let/=l +h .. (1)

Where, [, = jx? logxdvand I, = jlogxaﬂr

I = sz log xe

Taking log x as first function and x2 as second function and integrating by parts, we obtain

I, =logx— J.r”ai‘c—ﬂ[%lngx] Jxlci‘r:}d\:

1 x
=1=:-gx-?— J-;?nix
x’ /¢ s
:;Ing—;F Ix u'x}
= :i log x - 1 +C, (2)
o
I, = jlngxain:

Taking log x as first function and 1 as second function and integrating by parts, we obtain

I, = lungl-dx—j{ilugx} j'l -u’x}

=logx-x~- _[1 - xelx
X

=xlogx— j-ldx
=xlogx—x+C, ~(3)

Using equations (2) and (3) in (1), we obtain

3 k]

I=x—]ugx-i+[f, +xlogx-x+C,
3 9 ’
= J;r |ﬂ£‘_;'t 1:; }xlngx - i{:CI. +C]}

x."- I.‘- i
:(—+x logxy———-x+C
L3 9
Integrate the functions in Exercises 16

Question16. e (sin x+cos -‘L'}
Solution

to

22.



Let 7= [e" (sinx+cosx)dx

Let f(x)=sinx

= /'(x)=cosx

1= for (£ (x) ()

Itis known that, |e"{f(x)+f'(x)}de=e"f(x)+C

sl =e'sinx+C
xet

2
Question17.(1 + )
Solution :

Let - “:;x}dr= jef{[lfx}_, dx
ki)

- [#‘mlx] }‘fx

Lot (3) =1 = L=
= [{li}: dv=[e { £ (x)+ f(x)}dx

It is known that, Ie" {j'{x] +j"{x}} dy=e"f(x)+C

kx0T

;1 +sinz

e
Question18. 1+ cCOSZ
Solution



I[ 1+sinx
a4
l+cos.x

.ox X 2
s +C05
2

I | =

. X X
+25in— cos
=& 2 2

X
2cos’
2

T

I | =

o . -
¢ [sm 5 +COs

2 X
2cos
2

2
X x
1M — -+ COS
2 /s

1+tan” -

1
2
I-e"‘ ! +21an o
2 2 2
1

z( X
e | 1+ tan—
2

X X
= —¢e"|sec’ S+ 2tan =
2 2

S

o (1+sin x) d

Rt =g ls:::-:2 Y rtan
{ 2 "2 g

—
e

It is known that, [e" {j'{x] +j"{x}} de=e"f(x)+C
From equation (1), we obtain

X 1 &
I—E ( +Smx}dx=e* tan > +C
{I+cu.~‘.x] 2

z( 1 1 )
e\, 2
Question19. T x

Solution



11 1
Let!/= |e'|——— |
1 f-: L’ Jr_:|H:
1 -1
Also, let — = f(x) = f'(x)="5
so,let L= 7 (x) = f(x)="]
It is known that, |e* {f(,x} +|f"{x]}dx =e' f(x)+C

~1=24c
X

(z — 3)e”

3
Question20. (z—1)
Solution

L x=3 [ x—1-2 ,
Je {{x—lf}"“‘! {{x—lf}d‘

1 )
ey = ) (x-1)

It is known that, [e* {f{,xj +.f"{x}} de=e"f(x)+C

e e
ok {W}d’“u—lf“

Question21.ez sinx
Solution
LetI= [ exsinx

Let f(x)=

Integrating by parts, we obtain



I =sinx [edx - j{[ i sin xJ J-el‘dr}dr

Ix ix

) e e
:>I=5|n,t-T—Icnsx- ey

- e’ sinx —lj ** cos x dx
2 2

=
Again integrating by parts, we obtain

2r =
I= e smx l cosx JEE'TCEI - j [ d cnsx] jej”dx dx
2 2 dx

Iy . 2% 1x
—~7=5 i 1 cosx-F—— I[—s;in x] S
2 2 2 2

2x = b
o sinxy _ 1) e ms'¥+ljezl'si|1xdx
2 2 2 2
esinx e Fcosx 1
== — ——1 From (1
2 2 p [ (]
] e’ .sinxy e cosx
=I+-1I= -
4 2 4
5 e'sinxy e "cosx
=>=I= -
4 2 4
Ix = 2r
:;q:i e’sinx e cosx L
5 2 4
=1= E’; [2sinx—cosx]+C

. 1 ( 2z )
sin T 2
Question22. Itz

Solution :



Lletx=tan# = dr=sec’ & 40

- 8in '[1 ExJJ=sin '(ﬂ}:sin '(sin20) =26

+ X 1+ tan- &

= |sin '[ 2x ]dx—JEﬂ sec” 0dO = ZIL'? sec f di
1+ x?

Integrating by parts, we obtain

2{9- I&;ecz 86 — {(;—33] I&;ec‘! Ed&}dﬁ}

2[6-tang - [tan 349}

Il
I
r

[E tan & + |ﬂg|cus HH +C

I

xtan' x+log I ]+C

A+

=2xtan x+’«*lm;,( ] +C

=2xtan"' x+2 [——log 1+,r ]

:than"x—lug(Hx }+C

Choose the correct answer in Exercise 23 and
f T dx
Question23. equalsto
1
(A) —e* +C
i
2
B) —e® +C
(B) %
© Ee“’g +C

1
(D) Ee’*"" +C

Solution

3
fa:zez dx
Letl=



Also, let v = = 3x%dv=dt

1 v
= [ =—|&'di
3

Therefore, option (A) is correct.
I

Question24. quuals:E secz(l+ tanz)dz
(A) excosx+C

(B) exsecx+C

(C) exsinx+C

(D) extanx+C

Solution :



Lletx=tan# = dv=sec’ 8 J49

s.sin '[1 2x1]=sir1 '[ﬂ]_sm (sin26) = 26

| +tan” &

= |sin '[ 2x ]dx—JEE? sec” 0 d = ZI{? sec’ 0 d
1+ x°

Integrating by parts, we obtain

2[9- [sec” 66 - {(;—93] [sec’ Hdﬁ}a’ﬁ'}

2 :9 tan 6~ [tan edfﬂ

2[5‘ tan & + Iug|cu5 EH +C

I~

xtan”' x+log j|

m

=2xtan" x+21ug( ) +C

=2xtan"' x+2 [ 1+x }H:

Therefore, option (B) is correct. =2tz — IDE(HY )

Also, let v = = 3x%dv=dt
¥ T Let [ = Ie” secx(1+ tan x ) dx = j-e” (sec x +sec xtan x ) dx

1 o
:”:E'[e a Also, let secx = f(x) = secxtanx = f'(x)
Iy
ZE(E ]+C It is known that, J"r{f{x]-l—f‘{:x]}dx: e f(x)+C
i C
_EE * sd=e"secx+C

Exercise 7.6 Page: 263

Question 1. x sin x
Solution : Let I = [ xsin x dx

Taking x as first function and sin x as second function and integrating by parts, we obtain



[ = xjsinx dy — Id[%x} Jsi:n_'r afx}dx
= x(~cosx) - [I-(~cosx)dx

=—xecosx+sinx+C

Question2. x sin3x
Solution
LetI= [ xsin 3xdx

Taking x as first function and sin 3x as second function and integrating by parts, we obtain

I[—E‘DS}T)_ II'(_CDSE'T] &
3 3

—xcosix | .
=" 4+ lcos3x o
3 3

.
—xcos3x 1 .
=" 4+ _sin3x+C
3 9

Question3. xzex
Solution :

Let I = [ x2exdx

Taking xz as first function and exas second function and integrating by parts, we obtain

I=x* [e* dx- I{[%x] j::”-:ix}cir

=x'e" — IZr-e"cit

=x'e" =2 Jr v



Again integrating by parts, we obtain

& Jerax - J{[%r] Ie"dx}xﬁ‘J

= x’e" —Z:IE* — e"c{r}

(h
-3

—xe -

¥

=xe¢ —2| xe' —ex:|

=x'e* —2xe* +2¢" +C
=" (II -2x+ 2] +C

Question 4. x logx
Solution : Let I = [ xlogx dx

Taking log x as first function and x as second function and integrating by parts, we obtain

[ =logx I.r dx — I{[%iogx] jx dx} dx

X 1 x°
=logx-—— |——dx
g I x 2

_xllugx x

= 2....m—[2.dr

_.r‘?lugx_x"q‘_[_,
2 4

Question 5. xlog 2x
Solution : Let I = [ xlog 2x dx

Taking log 2x as first function and x as second function and integrating by parts, we
obtain

I =log2x [x dx- j{(;—iz I-::rg:-:] Jx dx}dx

b ]

x° 2 X
=log2x- > —j-zx- 5 dx

3 x log2x px
=, jE dx

_xlog2x x
2 4

Question 6. x2log x

Solution : Let I = [ xlog x dx



Taking log x as first function and x2 as second function and integrating by parts, we obtain
I=logx _l-x2 dx — I{[a’ix log ::] Jxldx} elx

3 I _\:]
= oL g
Dgx[g] Y

x 3
_x”lc:gx_jx_:dx
3 3
_x Iﬂg:_i“::
3 9

Question7. xsin1 x
Solution
LetI=[xsintx

Taking sint x as first function and x as second function and integrating by parts, we
obtain

o '+§j —ds

=x’*sj; ’x+; I{\}l_—ir _\hif }dx

_xzsi; 1'r+%j{m— Ilf }d‘:
=-*351;‘_]'*+%{j |- xdx - \[]17&}

= 'TESi;_] a +%{% ﬂ+%sin" x—sin'lx}+{j

xsinT'x x i S
=——+—+/1=-x" +—3in
2 4 1

=l[2xf—1}sin" s+ =2 +C
4 4

1 .
II_ES"I 'x+C

Question8. xtan x
Solution
LetI=[xtanx

Taking tan:x as first function and x as second function and integrating by parts, we
obtain



I=tan"" x |xdx— {(itan'l x] Ix f.ir}dx
dx

—tan”' x| = —I ! j~£¢.{x
2 1+x° 2

2 | 2
:xtan x_ljxjdx
2 21+ x

2. 3
_x tan x_l x +}_ 1 e
2 2 1+x 1+x

xtan'x 1 |
¥ tan ‘L'__ |— i dx
2 2 1+x°

=—x3 ta;_l * —%[:x —tan”" x]+{:

r)

x _ x 1 _
="_tan"'x-=+—tan" x+C
2 2 2

Integrate the functions in Exercises 9 to 15.
Question 9. x cos1 x

Solution :

Let] =[x costx

Taking cos-1xas first function and x as second function and integrating by parts, we
obtain



(d
I =cos ' x| xdv— — oS ]x] xedy podx
IE I{[ci\' jt }

Il
o
=]
&
kot

|
(=N
=

2 | 2
x*cos X 1J~I—.1: -1

2 u

xteos x|l ; -1
T—EJ‘{\J[—.\, + 1.,,"']_ lx

Il
St
i
=
I
|
e,
<
I
b
[
I
b | —
—
2
I |
o
L}
-

]
[~

where, /, = I 1-x*dx

=1 =xyl-x" _Iiﬁ"{] —x* j_nfx

=1 = xy1—x° —j ,_i X
24/1-x°

=1 =

— —x°
xyl—x" - dx
L j "Il— 2

=1 =xyl-x" —Il_\ _1

=1 _r\l"ll—.t:—{js.!'ll—x:dx+.[ f_d_vﬁ}
1= x"

X

o
=1, = xVl1-x" ={I +cos ' x}
=21, =xyl-x" —cos'x
= '—txﬂ - x° —%cm‘. 'x

.

b

Substituting in (1). we obtain

xcos'x 1{x —= 1 | 1 '
[=———| —3/l-x" ——0c0os x|——cos x
2 212 2 2

(Ex: - l)

:_CUH '||..—— 1—1. +C
4 4

in—1v)2
Question10. (sin™x)

Solution

e
LetI:f{Sln X) 1 dx



=112
Taking (sin™x) as first function and 1 as second function and integrating by parts, we
obtain

[
—
=]
=
Eal
—
=
—
L]
&=
=
L]
B

x(sin " x) + J‘sin 'x-[ l‘i ]a{x
(o) fsin 2 (L ]%dx} ]

x[sin"x:]1+ ﬂin'lx-zﬁm—j ] .2 ]—_r2d1:|

Vi-x

=x[sin" ,t)2 +241-x% sin”' x - jzd,x

A2 - .
= x(sin”" x) +2¥1-x%sin" x—2x+C
zcos

V1 — 32
Question11. -z

Solution
= xcos | x

= dx
Let 1-x

—2x

Taking cos-1x as first function and [ VI-x ] as second function and integrating by parts,
we obtain



!:;I _cos xj'\f,_?_‘ I{[dms"xJ I\!i_‘;dr}dx}

_I - | 7 _I 5
=—|cos x-24l-x° — 241 —x° e
2 J1-x° }

el _2~J1—x3 cos ' x+ jzﬁzx}

= 2J1-x* cos ' x+ lr]+l’:

2L

:—[dl—xlmqu+x}+f

Question12. xsecz x
Solution : Let I = [ x secz x dx

Taking x as first function and seczx as second function and integrating by parts, we obtain

I=x JS'E(;] xdx— I{{% x} I.‘ie;;z xabr}dx

:xmnx—ILMHmﬁ
= x tan x + log|cos x|+ C
Question 13. tan1 x

Solution
LetI = [ tan x dx

Taking tan1x as first function and 1 as second function and integrating by parts, we
obtain

I=tan™" x [1dx - H[‘: tan”~ x] i- a!r}

alx
| 1
= tan x-x—J —. xdy
l+r
“xmn'x—— — ¢l
1+ x°
0 l 2
=xtan x—— '|+C
2

1 - .
= xtan 'x—ilng{l+x2)+t

Question14. x(logx):
Solution
LetI= [ x (log x)2dx



Taking (log x)2 as first function and x as second function and integrating by parts, we
obtain

I=(log = ]zfzdz — f[{i[].ug T }z}fzdz]dz
= %[hg T }2 — [f?log I.é. z;da:]

= %%[].Dg T )2 — [zlog z dz

Again integrating by parts, we obtain

I= z;{l{:rg..ﬂ:]z — [1ug z [zdz —f{(%]ﬂg T ) fzdm}dz]
z! z! 22

= T[1|:|g2:}2 — [Tlog x — Ii'TdI]

= ?|:]_|:|g1:]lj2 — ?]_ug T —|—%fzdz
x? 2 z? z?

~ Z(logz)’ - Zlog z + Z +C

Question 15. (xz + 1) log x



Solution

Let / = I{x: + ])Iogxdx =Ix: log x dx + Ilﬂgxdx
Let/=l +h .. (1)

Where, [, = jx? logxdvand I, = jlogxaﬂr

I = sz log xe

Taking log x as first function and x2 as second function and integrating by parts, we obtain

I, =logx— J.r”ai‘c—ﬂ[%lngx] Jxlci‘r:}d\:

1 x
=1=:-gx-?— J-;?nix
x’ /¢ s
:;Ing—;F Ix u'x}
= :i log x - 1 +C, (2)
o
I, = jlngxain:

Taking log x as first function and 1 as second function and integrating by parts, we obtain

I, = lungl-dx—j{ilugx} j'l -u’x}

=logx-x~- _[1 - xelx
X

=xlogx— j-ldx
=xlogx—x+C, ~(3)

Using equations (2) and (3) in (1), we obtain

3 k]

I=x—]ugx-i+[f, +xlogx-x+C,
3 9 ’
= J;r |ﬂ£‘_;'t 1:; }xlngx - i{:CI. +C]}

x."- I.‘- i
:(—+x logxy———-x+C
L3 9
Integrate the functions in Exercises 16

Question16. e (sin x+cos -‘L'}
Solution

to

22.



Let 7= [e" (sinx+cosx)dx

Let f(x)=sinx

= /'(x)=cosx

1= for (£ (x) ()

Itis known that, |e"{f(x)+f'(x)}de=e"f(x)+C

sl =e'sinx+C
xet

2
Question17.(1 + )
Solution :

Let - “:;x}dr= jef{[lfx}_, dx
ki)

- [#‘mlx] }‘fx

Lot (3) =1 = L=
= [{li}: dv=[e { £ (x)+ f(x)}dx

It is known that, Ie" {j'{x] +j"{x}} dy=e"f(x)+C

kx0T

;1 +sinz

e
Question18. 1+ cCOSZ
Solution



I[ 1+sinx
a4
l+cos.x

.ox X 2
s +C05
2

I | =

. X X
+25in— cos
=& 2 2

X
2cos’
2

T

I | =

o . -
¢ [sm 5 +COs

2 X
2cos
2

2
X x
1M — -+ COS
2 /s

1+tan” -

1
2
I-e"‘ ! +21an o
2 2 2
1

z( X
e | 1+ tan—
2

X X
= —¢e"|sec’ S+ 2tan =
2 2

S

o (1+sin x) d

Rt =g ls:::-:2 Y rtan
{ 2 "2 g

—
e

It is known that, [e" {j'{x] +j"{x}} de=e"f(x)+C
From equation (1), we obtain

X 1 &
I—E ( +Smx}dx=e* tan > +C
{I+cu.~‘.x] 2

z( 1 1 )
e\, 2
Question19. T x

Solution



11 1
Let!/= |e'|——— |
1 f-: L’ Jr_:|H:
1 -1
Also, let — = f(x) = f'(x)="5
so,let L= 7 (x) = f(x)="]
It is known that, |e* {f(,x} +|f"{x]}dx =e' f(x)+C

~1=24c
X

(z — 3)e”

3
Question20. (z—1)
Solution

L x=3 [ x—1-2 ,
Je {{x—lf}"“‘! {{x—lf}d‘

1 )
ey = ) (x-1)

It is known that, [e* {f{,xj +.f"{x}} de=e"f(x)+C

e e
ok {W}d’“u—lf“

Question21.ez sinx
Solution
LetI= [ exsinx

Let f(x)=

Integrating by parts, we obtain



I =sinx [edx - j{[ i sin xJ J-el‘dr}dr

Ix ix

) e e
:>I=5|n,t-T—Icnsx- ey

- e’ sinx —lj ** cos x dx
2 2

=
Again integrating by parts, we obtain

2r =
I= e smx l cosx JEE'TCEI - j [ d cnsx] jej”dx dx
2 2 dx

Iy . 2% 1x
—~7=5 i 1 cosx-F—— I[—s;in x] S
2 2 2 2

2x = b
o sinxy _ 1) e ms'¥+ljezl'si|1xdx
2 2 2 2
esinx e Fcosx 1
== — ——1 From (1
2 2 p [ (]
] e’ .sinxy e cosx
=I+-1I= -
4 2 4
5 e'sinxy e "cosx
=>=I= -
4 2 4
Ix = 2r
:;q:i e’sinx e cosx L
5 2 4
=1= E’; [2sinx—cosx]+C

. 1 ( 2z )
sin T 2
Question22. Itz

Solution :



Lletx=tan# = dr=sec’ & 40

- 8in '[1 ExJJ=sin '(ﬂ}:sin '(sin20) =26

+ X 1+ tan- &

= |sin '[ 2x ]dx—JEﬂ sec” 0dO = ZIL'? sec f di
1+ x?

Integrating by parts, we obtain

2{9- I&;ecz 86 — {(;—33] I&;ec‘! Ed&}dﬁ}

2[6-tang - [tan 349}

Il
I
r

[E tan & + |ﬂg|cus HH +C

I

xtan' x+log I ]+C

A+

=2xtan x+’«*lm;,( ] +C

=2xtan"' x+2 [——log 1+,r ]

:than"x—lug(Hx }+C

Choose the correct answer in Exercise 23 and
f T dx
Question23. equalsto
1
(A) —e* +C
i
2
B) —e® +C
(B) %
© Ee“’g +C

1
(D) Ee’*"" +C

Solution

3
fa:zez dx
Letl=



Also, let v = = 3x%dv=dt

1 v
= [ =—|&'di
3

:—L’.’T:‘ +{1
3

Therefore,option,(A)iscorrect.
I

Question24. quuals:E secz(l+ tanz)dz
(A) excosx+C

(B) exsecx+C

(C) exsinx+C

(D) extanx+C

Solution :



Lletx=tan# = dv=sec’ 8 J49

s.sin '[1 2x1]=sir1 '[ﬂ]_sm (sin26) = 26

+x | +tan” &

= [sin '[ ]a’x—JEﬂ sec’ 0dO = 2]{.: sec’0 dd
1+ x°

Integrating by parts, we obtain

2[9- [sec” 66 - {(;—93] [sec’ Hdﬁ}a’ﬁ'}

2 :9 tan 6~ [tan edfﬂ

2[5‘ tan & + Iug|cu5 EH +C

Il
I~

xtan”' x+log j|

m

=2xtan" x+21ug( ) +C

=2xtan"' x+2 [ 1+x }H:

Therefore, option (B) is correct. =2tz — IDE(HY )

Also,let " —¢ = 3v3dv=dr
¥ T Let [ = Ie” secx(1+ tan x ) dx = j-e” (sec x +sec xtan x ) dx

I= ! 'd
= _Eje ' Also, let secx = f(x) = secxtanx = f'(x)
L
ZE(E ]+C It is known that, _‘"r{.f'{x]+,f"{x]}dx: e.rf(x)Jrc
e e
_EE * s l=e"secx+C
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R
Question 1. 4—=z



Solution

Le:t!—[v'4 x dx = _N —(x) ax
It is known that, jw.n'a:—x:dngw.u'a:—x: +%sin Xic

L il

=24y +%sin '§+c

2

x = 0 &5
=—+d—x" +2sin E+C

=

4/ 2
Question 2. 1—4z

Solution

Let ] = jx.l'l—4x3dx= JO) = (2x)"dx

Let2x=¢ = 2dx=

jﬂ' ~(t) d

M 5 4 X a q Hz . 1 X
It is known that, I i —x'dx:Eua' —-x +?sm 1 Z4+C

7
1| ¢ > 1 .
:”_E[?‘“_I +sin .’}+C

i i

t > 1.
=—/1-t* +—sin "1+ C
4

2: J1-4x* + lﬁln 'Iv+C
=§~J1-4x3 +%s¢in" 2x+C

V/I2+4I+ﬁ

Question 3.



Solution

Let 7= |\Wxl+4x+6 dx
N
:ju'.r3+4x+4+2 dx

= jJ(.rg +4x +4:]+ 2 dx

= jJ{x+ 2]3 +[‘~J'|E]2 dx

2
It is known that, Jlx.'f +adx= %qlﬂf rat + ﬂ? log

+C

2 .
.'.Iz{x; ]w'_r2+41+6+ilﬂg
2
:{x+ ]\.l'.r2+4x+6+lng (x+2)+vx* +4x+6/+C

2

(x+ 2}+~,ff_r2+4x+6 +C

V/I2—|—4I!+1

Question 4.

Solution

me:j».r“x-‘+4x+1dx

= J.J(x3+4x+4]—3dr
_ j\[{xuf ~(V3) &
It is known that, J.«.u',r‘! —a'dx =%«Jx2 -a —%zlﬂg x+¥x’—g*|+C

Al e , .
.Iz{x—;_]u'x‘+4x+] —%Ing‘{x+2}+¢x' +4x+l‘+{3

Question 5. V/l — 4z — 22



Solution

Let / = [\1-4x—x" d
- j\/l-(_r2+4.r+4—4]ti‘£’
= jmdx
= (V) ~(x+2)" di

It is known that, Iw.;'al —xldy =

[ 2 T a . T S
a —x +?5|n —+C

X
2 a

2 =
.'.I:MJ1—4x—x‘+gsin' e
2 27" V5

Question 6. \/3:2 +4z —5

Solution

Let] = j-.:’x-‘ +4x—5dx

_ J'\/(x? +4x+4) -9 dx
= ImJﬁx

It is known that, J.w'f —atdy= LJ_Y"! -a —%3 log x+ val-a?|+C

2

_.;={1+2]

T».n'xz +4x-5 —%lﬂg‘{x+2}+n.ﬂx2 +4x—5‘+€

_ 2
Question 7.\/:l +3z—z



Solution

Let] = J’J1+3x—x1a&

3 3
I—E X—;
I= 1+3x-x" + sin”" < +C
2

2x—3ﬁ 13 . _.[Ex—S
= l+3x—x" +—sin
4 8 13

—
+
=

Question 8. V z? + 3z

Solution
Let ] = J' +? +3x dr

= ijH::{—%.ﬁ
B3]

It is known that, Iw'xz -a'dx= %u‘f -a —%— log|x++vx' —a’|+C

2

:{2;..-:3} r+3x—§ log

S -
X+ El
= 2 x3+3x—%lng [x+%j+ ¥ +3x[+C

+C

[I+%J+‘~JIE +3x




2
1+
Question 9. 9

Solution

Let /= | ||1+J:dx=; [Vo+x -:ir:; [N3) +x* dx

It is known that, Iw".‘cj +adx= %\."in +a + % log

x+4/x° +az|+C

W (7 9
=§|i5'\l'lx +9+E]Gg

x+yx +9H+C

+C

X 5o 3 =
==\x'+9+=1lo ‘x+ x'+9
) 2 s

Choose the correct answer in Exercise 10 to 11.

f@dm

Question10. is equal to:

{A}% 1+I2—|—%10g‘(:r:—|— 1+:|::2)—|—G“
2 3
{B}§(1+::2]‘* +C

2 2\ %
(©) 3:,(1+m) +C

1
(D) 'T'? 1+ a2+ Ezzlng‘m—l—\/l—kxg‘ e,

Solution

Va' +x° +—|{}g

It is known that, _[ua +xdx =

x4+ +a ‘+C

x
2

5, X 1 —
J-U|+I!{£T=;u'|+xz +Elﬂg x+y1+x|+C

Therefore, option (A) is correct.

f\/I2—8I+7d:{!

Question 11. is equal to:



I[A}%($—4)\/$2—8$+7+glﬂg‘ﬂ?—4+ \/m2—8m+7‘+0

i
[B}E[I—4)y/m2—8$+7+910g‘$+4—|— \/:1‘:2—83:4—?‘ +C

{C]%(:r.—él}\/:r:z—8$+?—3\/§lﬂg‘x—4—|— \/$2—8$+7‘+C

[D}%(m—4)\/::2—8m+7—%log‘$—4+ x/:BZ—S-:E-F?‘ +C

Let [ = j\x.r" —8x+7 dr

= [J(x* -8x+16) -9 dx

= [((x=4)"~(3)" dr

i 5 9 X I A 9 -I:T: ) 4
It is known that, Iu =gt di= > WX =g - > loglx++x =a |+C

'—:1. —— L
sl = x )w..":r' —8x+7 - ; log

{.r—4}+\"l.1;3—3.t+?‘+{:

Therefore, option (D) is correct.
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b
f xdx
(7}
Solution

It is know that

Question 1.



b=

.l-f,r‘ {x}dx = {b - rf}li_l:r:i[_f{a] + _f'(rH h] +.. .+ f (({ + (n— l}ﬁ:)], where i =

Here, a=a, b=5, and_,f'(,\:} =E

"

.'.ijr;.".r:{b a]!uﬁni[a Ha+h). (a+2h). a+(n-1)h

:{h—a)liml_(a+a—a+ ..+a)+(.!'r+2h—3h—. +(n—1}fr)-‘

=0 i Imes

:{h—a]liml_na+ A1 +2—3+...—[n—l}]_
nsx g L ]

_na+ }?JM;}
[ 2 |

—(h—a]llm]—

n_
—1)h
=(b a]liml na n(n-1) ‘
mo 2
—(h—ﬂ']llmﬂ a+{n )k
H—+ §p 2
i -1)
(b—a)lim a+[n }j}
] :..-_ 2
=(b—a)lim a+[”_1}{b_a}}
R 2n
71
1—— |(b—a)
=(b-a)lim| a+ . n;

/:(a: + 1)dz

Question 2.




Solution

5
f (z+1)dz
LetI=+/0

It is know that

_[f =(b—a)lim— [j a)+ f(a+h).
e
Here?{.':f}?b::r,dndf( }=[x+1}
Sp=2"9.2
non

[ (x+ 1) dv = (5-0) lim

[0

here h=2=9
[n—l]h)} where h = .

S (a

)

HFT”
| s I
=5|irr|l I+[3+I]+..{ [ n- }]H
Ll 7| Iy n
=5nm1-0+|+L"Q [5+1-§+3-E (n- US}}
0 n L o1 Imrees ” n n ”
5
=5lim—|n+ {14243, (n-1)!
im 4214243, n-1)
:Slim] n+5~[n_l}H:|
urxn_ n 2
T 5(n—-1
=5|irr|l H+M:|
= | 2

=5lim

H—

302

3
f zldz
Question 3. v 2

Solution
We know that



rj{xﬁn:(b—aﬁnn1[fhﬂ+f{a+h)+f{a+zm"j{a+p+-uh”,whmeh:b_”
. n—= gy n
Here, a=2_b=3, and_,f'{x] =y’

3-2 1

= h=

n }

—

o trnr(a)er(2) oot

=lim ! {2]2 +[1+—-I ] +[2+ 2]” +...[2+[-”_1-)] }
e n n n

cim oW w22 Ly ooy (=0, (-0
=lim 2+{2 [HJ 22_"} +‘(2) + e 2:2 p J
3

]

i ' 2 2 2
. = -1
:Iiml (2‘+....+22)+{[1J +(E] +_..+[”—1] ]+2-2-{l+3+—+...+{ﬁ }H
R— ” A Tmes ” ;’ ” _ﬂ ” f’ H

4“+2+"A{n—”ﬂ

“lim 2| 4n+ > {1:+2: +32._.+[n—1}2}+

J?:--'r.n-_ ”“' ]
tim L ane L n(n-1)(2n-1) A n(n-1)
sl d] mn* 6 H 2
1 1
1- 2—
_ ”[ n][ nJ dn-4
=lim—| 4n + +
s by 6 2
=li111{4+l[]—]}[2—1}#2—2}
s &) i H H
:4+E+2
3]
_19
3

4
f (1:2 — ;t)d::
Question 4. V1

Solution :



Let/ = r(xz—x}dx
= f.rjfix— f.xr.ir

Let/=1,~1,. where I, = [ x’dx and 1, = [ xax (1)

We know that

_[f =(b-a)lim— I:f a)+ f a+h]+f[a+{n 1) h}:l mhere}i——b—
B e n n

For I, = L xdkx,

a=Lb=4, andf(x)=x’
) 4-1 3
I__J'llz_:_

n n

I, =j|"fdx _(4-1)lim - £+ £ (1 +h)+ .+ £ (1+(n=1)h) ]

L o n

=3lim | 1 +[I+i]_ +(1 +2-i]_ +...[l + [n—]]}] :|

=3f||i_}r.r1|~% I:+{]3+[%T+2-%}+...+{1:+[[”—nl] T 2. {Hnl} ”

:3Iim_| (13+_.__+IJ)+[%T{F+23+..,+(n—l] }+2 3{l+2+ +(n- 1)}}

n—sE B # himes

=3*I'i-]3:£in+:_3=(n_ '}{ﬂﬁ](?ﬂ— |}]+%{[n;2}{n]H
=3}|@$:;r+ %[1_5[2_H+ 62—5}
sinieg(i-3)23) 5]

=3[l+3+3]

=307
I, =21 -(2)
For I, = rxcix.

a=1b=4, andf(x)=

a1l 3
i ]




ol =(4- 1}1iml[f{l]+f[|+ h)+...f (a+(n-1)h)]

H— B

:3|im'[||{||h}|...|(l+[n k)]

L ll'lr'll

=3!Ii]n:?|:| | [] : ﬂ b {I H(n I]i:-}

—3Iimll(l+l +...+I)—£(1 +E+...+{n—1)]

[ i ] A times H

=:1'||iml n+i{—{n_1)nH
nwm gy n 2

From equations (2) and (3), we obtain

I:ﬂ+L:2I—E:E
: 2 2

1
f e*dx
Question 5.7 —1

1
f edx
Solution: Letl= ¥ —1

We know that

J

-(3)



Ef(x}aﬁ: = (b-a)lim : [ f(a)+ f(a+h)...f(a+(n—1)h)], where h = .

rJ—'!IH n
Here.a=-1b=1, undf(x}ze"
e
H L

1=l +|}m§{f(—1}+,f'[—1+%]+_r'(—l+2'%]*"'*-f['” {n;l]!ﬂ

. ; o , -
] [ -1+ [ =142 ~1+{n-1} |]
L L +._£I. K,

. . 2
=2 |l]'|'|—|:£ ligs ™gp

n—b g

b 4 o 2

T ] -1 ] ] I {» 1'IJ

=2lim—| ¢ §1l+e" +e" +¢" +¢
ﬂ—ﬁ’.’”

I
.| e® =
lim %2
i—rﬁ 2
' n
2{e* -1 A
:e"[u] [lim[(' I]zl}
2 b0\ h
_ e -1
¢

4
f (:t: + ezz)d:r:
Question 6. v 0

Solution
We know that



jf(x}d.x b Ef}hl"ﬂ [,f{a + 1 c.r+h}+ +_f[fr+[n I ]],whereh:

R =ni

Here, a=0, b=4, and f (x)=x +e*

4-0 4

m H

soh=

:>j:{x+e"""}zh (4- ﬂ}nm [;{n}+;[h]+;(zh}+ +f((n=1)n)]

:Jfliml

nam gL

—4limL[1+

L

1
=4 hm
F1—¥ ,r

=4 lim—

e

{ﬂ+ c“]+(h+ e }+[2}'i+e:" "“]+...+{{n— 1)l }:I

+H{h+e™)+ {2h+v"'}+.._+{(u—l]h+¢“" "*’”

_{h+2h+3h+...+{n—|)h}+(1+{ et h gl 1].-,_):|

I _h{|+2+...(ﬂ—‘)}+[ﬁ;—_;ﬂ

:{h[":}”}+[Z::__1l]]

- F
—atim 1|4 1]”+[L3 'ﬂ
x| R 2
| e —1
4(2)+4 ]1m
E“—l
[Iim = 1]
w-wl) X
.lH S—
_g+4 8 1
2
15+¢*
2
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Evaluate the definite integrals in Exercises 1
1
f (z +1)d=
Questionl. v —
Solution

Let7 = [ (x+1)dx

J-[I-i-l} i :x—;+x:F{x}

b-a

to

11.



By second fundamental theorem of calculus, we obtain

3
1

/ —dzx
Question2./2 ¥

Solution

Lctfzflrdx

I o -
j-; dx = |DE,|JL| =F(x)

By second fundamental theorem of calculus, we obtain

| = F(3)
=log|3| - log|2| =1og 3/2

2
f (4z? — 52 + 6z + 9)
Question3. 1

Solution )
Let ] = j (4x" —5x% + 62+ 9)dx

[(4x* 52 +6x+9)dr = 4[%) - 5["?3] ﬁ[%} 9(x)

=x* —Ssi+3x: +9x =F(x)

By second fundamental theorem of calculus, we obtain

F(2)



1=F(2)-F(1)

/ - {2‘ S 0y +9{z)}-{{1r- 30,300y +~;~{1]}

3 3

:[I6—4%D+I2+ IE]—(I —§+3+9]

:IIS—E+I2+IE—I+§—3—'F}l

4
f sin 2zdx
Question4. /0

Solution

"

Letf = ‘L4 sin 2x dx

—rae?
[sin 21-5.{::[ “:; “x]= F(x)

By second fundamental theorem of calculus, we obtain

.f:FE]—F 0)

b3l W

f ros2zdr
Question5./ 0



Solution
Let [ = j cos 2x oy

j-m‘.ls 2xey = [ S <X =F [r}
2 )

By second fundamental theorem of calculus, we obtain

5o

(3

[sint —sin0 |

L
1l
-

bl | =

b | == b | =

[0-0]=0

5
f e*dx
Question6. ¥ 4

Solution :

Let J = fe"dr
Ie"a’,t =e" =F(x)

By second fundamental theorem of calculus, we obtain

[ =F(5)-F(4)
=¢'(e-1)

&l

Question7.
Solution

f tan xdx
0

Let I = II* tan x ox

Ila.n xdx=- Ii.'rg|c05x| =F(x)



By second fundamental theorem

I:F[E]—F[ﬂ}

4

T

=—log cos i+ log |cos 0|

1
J2

= —log|—={+ log|l|

=—Iog{2}_;

|
—ElogE

lw

cos ecxdzx

m

Question8. " ©
Solution

Let /= jj cosec xdx

i}

IC(]EE(: x dx =log cosec x —cotx = F(t‘]

By second fundamental theorem
r=5{3)-#(5)

4 6

= log cosec T cotX|- log

4 4

= log ﬁ—l‘—log|2—£|
[ 2-1

=log

2-3

A,

T T
cosec ——col
§]

e
Question9. 0 1—z?

Solution

d.
u_-u:f =
|

_‘- dx :Sin'x:F(x}

J1-x*

of

of

calculus,

calculus,

we

we

obtain

obtain



By second fundamental
1 =F(1)-F(0)
=sin"'(1)-sin"'(0)

-y
2

_t
2

‘/A dx
2
Question10. v 0 1+z

Solution
el
1+x°

Le1!=£

dlx _
—=tan  x=F|.
J-]+:|:‘ t {r}

theorem of

By second fundamental theorem of calculus, we obtain

I =F(1)-F(0)

=tan "' (l} ~tan™' {ﬂ-]

_ T
4
3 de
2 -1
Question11.¥ 2
Solution
i
Let [ = .
L =1
dx 1 x—1
- =—|lo =F(x
Ix‘ 1 ngll‘ [}

By second fundamental theorem of calculus, we obtain

calculus,

we

obtain



1=F(3)-F(2)
3-1

3+1

2-1
2+1

]

= _|{} = lo I:|
) ES

log

|

-

log

E‘—ln
7~ log

J | —

1
2

B ] o :.b}
2 gZ

Evaluate the definite integrals in Exercises

g 2
/ cos” xdzx
Question12. ¥ 0

Solution

Let [ = j cos’ x dx

3 —r( 1+ cos 2.‘:} x sin2x 1
j'Cl‘l.*i xdv= e =—+ =
\ 2 2 | 2

! I+D—ﬂ—ﬂ}

202

_]T

4

f P zdx
2

Question13.v/2 < +1
Solution

I
Let/= | ——dx
2 x” +1

< 1 ¢ 2 1 )
-"x:;:r] e =E jf f 1 dy = 5 Iog(l +x') = F{x}

12

to

20.



By second fundamental theorem of

1
2x + 3
f s 1o
Question14./0 Szt +1

Solution
Let [ = j“”3
Sxc+1
J-EJ.+3 _I 2x+3
Sx% +1 Sx +1
:_J'l{}x*+]5 "
57 5x +1
_ II 10 e ,1_
5 S5x° +1
lﬂr

Sr e j
[ i

oL 2 1) tant X
—Slng[Sx +I)+5 Itan i

By second fundamental theorem of calculus, we obtain

=F(1)-F(0)

= [élﬂg(5+|]+}[3|l '[ﬁ)}—{;lﬂg{l)+ :%tﬂn {D)}

5 v

1 3 |
=—logb+—=tan " /5
5 V5

1
2
f re® dx
Question15. /0

calculus,

we

obtain



Solution
LetI::Efodx

Put x* =t = 2x dx =dt
Asx—0r—0andasx =Lt —1,

J{E 52
Question16. /1 2+ 4+ 3

Solution

a k)

Let [ = Iidx
X +4x+3

Dividing 5x° by x° +4x+ 3, we obtain

= ffs- 2eris
o ox +4x43

; 1e +4x+3
> 20x+15
:[iq'_jr1+4x+3
1
I=5-1I, where [ = jM
x +4x+3
Consider /, = j 0x+15
Vx +4x+8

Let 20x+15= Ai(f +4x+3)+ﬁ

ax

= 2&.\:+{4A+ B)



Equating the coefficients of x and constant term, we obtain

A=10and B =-25

3

4
=1,=10 Lﬁx 2 jL
Tx+4x+3 “+4x+3

Letf+4x+3=:
:}{21+4}dx =t

=, =10 —-25
L3 {1+2}

x+2-1
=10logt=25|=lo
= [ g[x+2+lj]

=[1010g(x* +4x+3)] 25L|og[x+1ﬂ

i+3

=[1c:|ug|s—m|ug3]—sz lug%—%mgﬂ

= [H]Iog{ﬁxS}—Iﬂlug(ixi]]—z—;[luﬁ—1{;-g5—lng2+lug4]

=[10log5+10log3-10log4 - l[}I-::rgZ]—?[I0g3—1n35—111g2+11)g4]

={lﬂ+§}IogS+[—I[}—?}11}g4+[|ﬂ—§}1mg3+[—ID+?} log2

45 45 5 5
=—loe5—-—locd-—=Iloe3+=Il0z2
p BTy 0T B T 08

f (Zsec z+z° + 2)dx
Question17.



Solution
Letf = _[I“(Esecz X+x + I)d'x

4

4 1 X
2sec  x+x +2)c=2tanx+—+2x=F(x
I K -+ 2 =F (%)
By second fundamental theorem of calculus, we obtain

I=FE]—F(G]

- [[Etang+i[g]4 +2[§]]—(2tanf}+l’}+[}}}

I = 2 2
sin” & cos° T
Question18. 0
Solution

Let [ = f[sitf %— cos’ %]cfx
= f[uus: X sin” i]dx
2 2

== f COSX dx
It:ﬂﬁ xdr=sinx= F{x}
By second fundamental theorem of calculus, we obtain
[=F(m) - F(0)
=sinm-sin 0

fﬂ 6z + 3
27
Question19.v0 ¥ +



Solution

Let [ = fﬂfx
x +4

By second fundamental theorem of calculus, we
I =F(2)-F(0)

- {3 Iog(f +4)+%tan" [é]}—{3I0g{ﬂ+4]+§tan"(g]}>

3 3
=3log8+ tan ' 1-3log4 - R tan ' 0

dr ra

Y
=3log8+ —3logd4-0
i 2[4J g

8 in
=3log| — |+ —
44] 8

3n
=3log 2 +—
€78

1 . -
f (me” + sin —)
Question20.¥ 0 4

Solution
Let [ = f[xe +5in E]d‘x
! 4

. q —cos =¥
[[xw" +5in—]dr=xje”zﬁ'—j [—l] fn"“:ir dx + 4
4 dx R

4

4n x
= xg —Iu"dx——cos—
3 4
. odm x
=xe' —e" ——cos—
o

By second fundamental theorem of calculus, we obtain

obtain



I =F(1)-F(0)

. 4 \ oy .
=[].E’I—r’:"|— CUSH|—[{].E’ —g = —=cos(
T 4.0\ m

—-LJ—L*——|\III,_| |+—

4 242
=]+——

n T
Choose the correct answer in

f‘*@ dzx
1 1—|—$2

Question21.
(A)m/3
(B)2n/3
(C)m/6
(D)mt/12
Solution

_[ dx - = tan ' x= F[J;}

1+ x

equals:

By second fundamental theorem of calculus, we obtain

f'ﬁ s = =F(3)-F(1)

1+ x*
=tan " /3 —tan"'|
B
3 4
-
12
Therefore, option (D)
2
fﬁ dx
2
Question22. Y0 4+ 9z equals:
(A)m/6
(B)m/12
(C)m/24

(D)/4

Exercises

is

21

and

22,

correct.



Solution

= [
44957 (2) 1 (3x)
Put 3x=t = 3dv=dl

, dx 1 dt
I.I[2}2+{3x}1 3j{z)’+f

IR
—|—tan —
3[2 2}

Therefore, option (C) is correct.

Exercise 7.10 Page: 280

Question:1 By using the properties of definite integrals, evaluate the

integrals in Exercises 1 to 19.
fﬂ cos® wdz
0

Answer:

I = fz cos? zdx
We have 0 0]
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By using

We get :-
: T o
I = cos® xdr = cos” (— — x)dz
0 0 2
or

[ B

I :/ sin? zdx
0 (if)

Adding both (i) and (i), we get :-

z ;
- @ 7
f cos” ridr + / sin“xdr = 21
0

[IE]

0
f_ (cos’c + sin‘z)der = 21
oro
f_ Lide = 21
orn
|
EI = a 2 = —
R -
I1
I = —
or 4

Question:2 By using the properties of definite integrals, evaluate the

integrals in Exercises 1 to 19.

/"Ez Vsin @ .
dx
oo wsing + y/eos

Answer:
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SIE]

vsin o
I = ‘ dx
We have 0 wWsine -+ 4 JSeosa (i)

By using ,
s i

f fle)de = f fla— z)de

0 0

We get,

] /% vV sin @ ] f% sinf 5 — @ ,
- T ar = = = d

0 sinx + y/cos T 0 \/Hln[% - r] + \/cm(% —

(SIE]

4 COS T
I = dx
or 0 eosTENSIT e (i)

Adding (i) and (ii), we get,

vsinae + y/cosz
2] = dx
0 wWsina + y/cosx

2 = f 1.dx
or 0

[ B

IE

Question:3 By using the properties of definite integrals, evaluate the

integrals iln Exercises 1 to 19.

T

-
z sinz xdr
2 3
0 sm? x4+ cosx
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Answer:

I sinz xidx
I = E 3
We have 0 SINZ L 4 COSZE | iiiiiiiiiic e 0]

By using :

We get,

™ 3
7 sinz( % — a)dr
0

sin?(I — x)+ 005%[% — )

2| =

2| =

4

cosz? xdr

[XTE]

_!]r — f 3 5 .
or 0 SIN2T - COSTIT || (i)

Adding (i) and (ii), we get :

B

(sinZx + coszx)dr
21 = 3 3
0 sin? x + cos?

21 :/_ 1.dx
or 0
9] =417 = T
orJ M{J 9
==
Thus 4

Question:4 By using the properties of definite integrals, evaluate the

integrals in Exercises 1 to 19.

ar

f? cos® zdx
Jy sin’z + cosd



http://learn.careers360.com/ncert/question-by-using-the-properties-of-definite-integrals-evaluate-the-integrals-in-exercises-1-to-19-4/
http://learn.careers360.com/ncert/question-by-using-the-properties-of-definite-integrals-evaluate-the-integrals-in-exercises-1-to-19-4/
http://learn.careers360.com/ncert/question-by-using-the-properties-of-definite-integrals-evaluate-the-integrals-in-exercises-1-to-19-4/
http://learn.careers360.com/ncert/question-by-using-the-properties-of-definite-integrals-evaluate-the-integrals-in-exercises-1-to-19-4/

Answer:

;- f§ cos” ade
We have 0 ST @ oS @ e (i
By using :
s i
f flz)de = f fla— z)de
0 0
We get,

ra|g

cos” (T — x)dx

([ e
0 sirlﬁ(% —x) +cos?(§ — )

2] =

[SIE]

sin® adz

po [F
or o sInt@cost T (ii)

Adding (i) and (ii), we get :

(sinz + cosx)dz
5

Lo
by
I
=
[SIE]

sin” x + cos?

27 :/_ l.dx
or 0
ol =22 = L
orJ M{J 2
I=1=
Thus 4

Question:5 By using the properties of definite integrals, evaluate the

integrals in Exercises 1 to 19.
5
f | + 2|dx
-5

Answer:

5
I = f |z + 2|dw
We have, -5
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For opening the modulas we need to define the bracket :
If (x + 2) <0 then x belongs to (-5, -2). And if (x + 2) > 0 then x belongs to (-2, 5).

So the integral becomes :-

—2 5
I =[ —(z+ 2)dz + / (2 + 2)dx

Question:6 By using the properties of definite integrals, evaluate the

inteqgrals in Exercises 1 to 19.
L

f |z — 5|dz
2

Answer:
&
I = / |z — 5|dx
We have, 2

For opening the modulas we need to define the bracket :

If (x - 5) < 0 then x belongs to (2, 5). And if (x - 5) > 0 then x belongs to (5, 8).

So the integral becomes:-

5 8
I = / —(z — 5)dx + / (@ — 5)dx
2 5

A

This gives I = 9
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Question:7 By using the properties of definite integrals, evaluate the

integrals in Exercises 1 to 19.
T
f z(l — z)"dx
0

Answer:

1
I = f z(l —a)"dx
0

We have

U sing the property : -

f: f(o)dz = fﬂ fla— z)de

We get : -

1 1
I = /4; z(l —z)"de = /‘J‘[l—ﬁj[l—[l—ﬂ:]]ﬂdx

1
I :/[1—m]:ﬂ”dm
0

or

or

orI (n+1)(n+2)

Question:8 By using the properties of definite integrals, evaluate the

intﬂeqrals in Exercises 1 to 19.
1
f log(1 + tan z)dx
0
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Answer:

=
I = / log(1 + tanz)dz
We have 0

By using the identity

flz)de = /{; fla— z)dz

0

We get,

I

I = /-l log(l + tanz)de = /.l log(1 —|—tfm(

0
l —t
I = / an r]r&n
or ( l + tanx
I = / —dx
or ( l + tan

1 =/ log 2dax —/ log(1 + tan z)dz

0 0

f log 2de — 1
0

— ) )dx

J—~I—1

=

]

or

Question:9 By using the properties of definite integrals, evaluate the

integrals in Exercises 1 to 19.
]

fﬂ 2 — xdr
0

Answer:
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2
I = f 2 — xdr
0

We have

By using the identity

We get :

2

2
I = / V2 — xde = f (2 —2)/2 — (2 — 2)dx
0 0

I = /{;E[Z—mjﬁd;ﬂ

or
2 i
I = / (2vz — z2dx
or 0
5 - 3],
= |-z — —x2
or 3 R )
4 3 2 s
= =(2)7 — -(2)2
or 3 5
;o 164/2
or 15

Question:10 By using the properties of definite inteqgrals, evaluate the

integrals in Exercises 1 to 19.

f (2log sin x — log sin 2x)dax
0

(|

Answer:

[XTE

I :f (2logsin x — log sin 2z ) dx
We have 0

[TE}

I :f (2logsinx — log(2sinx cos x) )dx
or 0
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[SIE]

I =f (logsine — logcosx — log2)dr
0

By using the identity :

We get :

1B

T

I = / (log sin{~ — z) —lr:Jf:I'_'cr:J.L;IfI —x) — log2)dz
0 2 2

Adding (i) and (ii) we get :-

[ E

21 = / (—log2 — log2)dx
0

Question:11 By using the properties of definite inteqgrals, evaluate the

integrals in Exercises 1 to 19.

ol

T
f sin” xdx
—
=z
P
I :/ sin” xdr

(1]

Answer:

BN E]

o)

We have
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We know that sin 2x is an even function. i.e., sin 2 (-x) = (-sinx) 2= sin ?x.

Also,
i1 (L
I :/ fle)de = 2/ flz)de
—it 0
So,
7 21— a9,
2 .9 2 (1— cos2x
I = Ef sin® xdr = Ef 5 ]rlr
0 0 4
" I]
sin2x | 2
— y - 5
or < Jn
[1
I = —
or 2

Question:12 By using the properties of definite integrals, evaluate the

integrals in Exercises 1to 19.
f“ wd
p l+sinz

Answer:

7 f" wdr
We have 0 L SIIE e (i)

By using the identity :-

We get,

7 _/E wde /E (II — z)dx
a p l+sinx B o 1 +sin(Il— )

;o fﬁ ([T — x)dx
or g l+sine (i)
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Adding both (i) and (ii) we get,

" I1
2l = f —dx
p L+sinw

T 1 —sinz "1 —sinx
ZI:l_If - - - - rf;r::ﬂ/ ————dx
or g (1+sinz)(l—sinz) g costa

2
21 = l_[f (sec® — tanzsecz)zdr
or 0

orl =1l

Question:13 By using the properties of definite integrals, evaluate the

inteqgrals in Exercises 1 to 19.

m

f sin' xdx
— IT
-
I :/ sin' xdr
— 1T

=

(1]

Answer:

[ E

We have
We know that sin”  is an odd function.

So the following property holds here:-

' flz)de = 0

—il

Hence

sin' xdr = 0

L

Il
P
= SE]
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Question:14 By using the properties of definite integrals, evaluate the

integrals in Exercises 1 to 19.
2
f cos® zdr
0

Answer:
oy
1 :/ cos® zdr
We have 0

| tis known that :-

fﬂ fla)de = Ef”_flf;ﬂ]rﬁﬂ
0 0 If f (2a - x) = f(x)

— 0Iff(2a-x) = - f(x)

Now, using the above property

cos”(Il —z) = —cos’ x

Therefore, I = 0

Question:15 By using the properties of definite inteqgrals, evaluate the

integrals in Exercises 1 to 19.
sinT — cos @

f _ , dx
g l+sinxcosz

Answer:

(|

IE

SN T — Ccos T
I = f . - dx
We have g l+sinzcosz n

By using the property :-
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We get
7 sin(f— ) —cos(T — )
I = _ — = dar
o L+sin(f—xz)cos(] — )
T cosx —sinz
I = f - - da
or 0 LHSINTeosT e, (ii)

Adding both (i) and (ii), we get

(X1 B]

0
21 = / - - .
g l+sinzcosx

Thus 1=0

Question:16 By using the properties of definite integrals, evaluate the

integrals in Exercises 1to 19.

f log(1 + cosz)dx

0

Answer:

I = / log(1+ tanz)dr
have D s

By using the property:-
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We get,

or

T

log(1+ cos(Il — x))dx

by
Il
=

0

log(1 — cosx)de

by
I
=

.................................................................... (ii)
Adding both (i) and (ii) we get,
2] = / log(1 + cosz)dr + f log(1 — cosz)dx
0 0
2] = / log(1 — cos®z)de = / log sin? xdx
or 0 0
21 = 2/ log sin xdx
or 0
I = / log sin xdx
or B ————————— (iii)
I = 2/; log sin wdx
or (e (iv)
I = 2/; log cos wdx
or D e ————— (v)



Question:17 By using the properties of definite integrals, evaluate the

integrals in Exercises 1 to 19.

) Ve dx
\/F-F W=
Answer:
We .
I f Ve dx
have 0 A N O
()

By using, we get

flz)de = /{; fla— x)dx

0
We get,

I = / ' v dr = ' (o — ) dx
Ve +va—a 0 V0e—@)+VT

Adding (i) and (ii) we get :

of T+ va—z,
) 0 w/_+x/m
or2l = [z]g=a

=2
or 2

Question:18 By using the properties of definite integrals, evaluate the

integrals in Exercises 1 to 19.
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4
/ |z — 1|dz
0

Answer:
4
I = / |z — 1|dx
We have, ]

For opening the modulas we need to define the bracket :
If (x - 1) < 0 then x belongs to (0, 1). And if (x - 1) > 0 then x belongs to (1, 4).

So the integral becomes:-

1 4
I = / —(z— 1)dz + / (@ —1)dx
0 1

2 71 7 4
H& H&
I = [i‘" — ?] + [? — P]
or = Jdn = 1

Thisgives! = 5

fle)gle)de = 2/ flx)de
Question:19 Show thatﬁ if fand 9 are
defined as f(z) = fla— =) _and . glz) +gla—z) =4

Answer:

/ JEgtads ()

This can also be written as :

= [ fta—a)gta — o)
/ flelgla ~z)ds (i)

Adding (i) and (ii), we get,


http://learn.careers360.com/ncert/question-show-that-integral-0-to-a-fxgxdx-equals-2-integral-0-to-a-fx-dx-if-f-and-g-are-defined-as-fx-equals-fa-minus-x-and-gx-plus-g-a-minus-x-equals-4/
http://learn.careers360.com/ncert/question-show-that-integral-0-to-a-fxgxdx-equals-2-integral-0-to-a-fx-dx-if-f-and-g-are-defined-as-fx-equals-fa-minus-x-and-gx-plus-g-a-minus-x-equals-4/
http://learn.careers360.com/ncert/question-by-using-the-properties-of-definite-integrals-evaluate-the-integrals-in-exercises-1-to-19-integral-0-to-4-absolute-value-of-x-minus-1-dx/
http://learn.careers360.com/ncert/question-show-that-integral-0-to-a-fxgxdx-equals-2-integral-0-to-a-fx-dx-if-f-and-g-are-defined-as-fx-equals-fa-minus-x-and-gx-plus-g-a-minus-x-equals-4/
http://learn.careers360.com/ncert/question-show-that-integral-0-to-a-fxgxdx-equals-2-integral-0-to-a-fx-dx-if-f-and-g-are-defined-as-fx-equals-fa-minus-x-and-gx-plus-g-a-minus-x-equals-4/
http://learn.careers360.com/ncert/question-show-that-integral-0-to-a-fxgxdx-equals-2-integral-0-to-a-fx-dx-if-f-and-g-are-defined-as-fx-equals-fa-minus-x-and-gx-plus-g-a-minus-x-equals-4/
http://learn.careers360.com/ncert/question-show-that-integral-0-to-a-fxgxdx-equals-2-integral-0-to-a-fx-dx-if-f-and-g-are-defined-as-fx-equals-fa-minus-x-and-gx-plus-g-a-minus-x-equals-4/
http://learn.careers360.com/ncert/question-show-that-integral-0-to-a-fxgxdx-equals-2-integral-0-to-a-fx-dx-if-f-and-g-are-defined-as-fx-equals-fa-minus-x-and-gx-plus-g-a-minus-x-equals-4/

21 :/f :,—rrlr+ff r)dx
o = [ fayds
_ f{, " f(2)de

Question:20 Choose the correct answer in Exercises 20 and 21.

S

f_ (z* + wcosx + tan® z + 1)dx

The value of is* = is
(A) 0
(B) 2
(K

(D) 1

Answer:
We have

CEIE]

I :/ (z* + xcosz + tan® = + 1)dx

-

This can be written as :

. . z .
de + f reosT + f tan® o + / ldz
= = =

=

(S E]
[ E]

El

I

flz) de = 2/{; flx) dx

Also if a function is even function then +/ —a

’ flz)de = 0

And if the function is an odd function then : ./ —a


http://learn.careers360.com/ncert/question-choose-the-correct-answer-in-exercises-20-and-21-the-value-of-is/

Using the above property | become:-

I = ﬂ—i—ﬂ—i—ﬂ—i—?/ l.dx
0

Il
orl = 2[2¢
orl = 1I
Question:21 Choose the correct answer in Exercises 20 and 21.

f% (4+351I1;2’!)
log | ——— | dx
The value of /o 4+ 3cosw is

Answer:
We have

z 44+ 3sinx
I - f lc,g(ﬂ) W
0 4+ 3cosx

()

By using :

We get,

z 4+ 3sinx 7 4+ 3sin(5 — 2|
I = log | ——— ) dz = log dx
i 4+ 3cosw 0 4+ 3cos(5 — )

z 44 3cosz
I — f 1[,2(+_C?W) b
or 0 4+ 3Fsinx

(i)

EEIE

Adding (i) and (ii), we get:

% ‘-1 3.‘1 x 12 ._1 3 S
0 4+ 3cosw 0 4+ 3sinw


http://learn.careers360.com/ncert/question-choose-the-correct-answer-in-exercises-20-and-21-22-the-value-of-is/

2] = /_ log 1.dx
or 0

Thus{ = 0

Chapter 7 Miscellaneous Exercise

NCERT Solutions for Class 12 Maths Chapter 7 Miscellaneous Exercise
Question 1:

1
x—x
Solution:




1 | _ 1
x-x x(]—xz) x(l—x][l+x}

S U R I G (1)
x(1-x)(1+x) x (1-x) I+x
= 1=A4(1-x*)+ Br(1+x)+Cx(1-x)
= 1=A—-Ax" +Bx+ B’ + Cx - Cx”

Let

Equating the coefficients of x*, x, and constant term, we obtain
-A+B-C=0

B+C=0

A=1

On solving these equations, we obtain

A':I,Ei’:l,armd«f_'f:—l
2 2

From equation (1), we obtain

S S BV
x(1-x)(1+x) x 2(1-x) 2{1+x]

j—air —d.r——

:}J‘r{l—x]1+r} l-x I+x

=log|x|- §|ﬂg (1-x)|- % log|(1+ x)|

(1+x)

b3 =

= log|x|—log

(l-x]%‘-mg

x |

: —|+C
{I —x}i [I +x}5

2 Y
=1ng[ * +C

+C

Question 2:
1

\."'E+.J(x+ b)




Solution:

| B 1 Km"x+ —x+bh

Jx+a+J,r+b_Jx+a+Jx+b Jx+a—+x+b
_w.."x+a—».l'x+b
(x+a)-(x+b)
_{«.r'x+a—v'x+b]

a—nh

de=— [(Vrx+a—x+b)dr

Ca-h

1 |:{x+a);- {x+b]:]

1
= '[\u'rx+a—s.n'rx+b

“(a-b)| 3 3

2 2
7 3

=m|:[x+a]; —{x+h]5]+C

Question 3:
1

2
Xyax—x

[Hint: Putx = ?]



Solution:

=—— it
as it
Tt
- Lc.-'r
a* aJt=1
:-l'zﬂh-l]w
a-
—
_-1 ”—I}LC
i X
2( Ja-
__2 a-x e
/
=—E d 'IJ-I_C
ﬂ'.\_ X

Question 4:
1

3

xl[x‘ = 1)‘*

Solution:



i

x (x* + ])I
Multiplying and dividing by x ™, we obtain
A
x_j' B I_‘t (.I\'_l1 + ]) !

3 2 .3
- = XX
xz-xj(x4+l)‘

et 2ot > et L=
X x ¥ 4
El
xl(x'+l)3 *
3
:-%j(m)‘?d:
.
-1 Q +C
| 4
o
1 44
l+—4J
=—% f +C
4
2
=—[1+idj“+c
x
Question 5:
' . | 1 .
| i | Hint: = Putx=t¢

' ! [ [
5L E] !
Xt x? 4 x? x-‘[l+x“]




Solution:
1 1

i 1 i
x* +x* x3{1+x'ﬁJ

Letx=1" = de=06t"dt

1 1
j | 1;&:] | —d
x4+ xt x-‘{1+x“]

5

61
=° J.(l:-:}dr

On dividing, we obtain

I—dx ﬁj{ 141 ——}dr

5t

1
—E-.rJ +6x'5 610g[l+x"‘]+c

I-ﬁ'|'—

2x

1 | 1
= 2Jx —3x% +6x° —51ng[1+x6 ]+{:

Question 6:
5x

[x+])[x: +9)



Solution:
Sx A Bx+(
= el
[x+]}(x3+5‘f) (x+l)+{_r3 +'5‘) )
::~5x=A(x3+9]+{Bx+C){x+1}
= 5x=Ax*+9A4+ Bx’ + Bx+Cx +C

Equating the coefficients of X2, x, and constant term, we obtain

Let

A+B=0

B+C=5

94+ C=0

On solving these equations, we obtain

A‘:—l:,jfle,,ana::lltfzE
2 2 2

From equation (1), we obtain

.x+9
5x -1 § P

[:vr+l)(x2 +9) a 2(x+1) [;r +9]

5x _ -1, (x+9)
I(x+l)(x2+9]dx !{E(xﬂ] 2(x3+9)}“

=—%Iog x+l| I—dh' f

x° +9
1
=——log|x+1|+ I —dr
2 49 X +9
=—llog x+||+—|0g|‘{2+'}|+—-ltan"£
2 4 =" 23 3

1 1 2 3. x
==—log x+l+—log{x +9)+=tan” —+C
g loslx+1+log(x" +9)+ S tan™' 3

Question 7:

sin x
sin [Jr —a]



Solution:
sinx

sin [r—a]

letx-a=t=dx=udt

J~ sin x dx:jSi"(Ha)a’r

sin(x—a) sins
B j-sinrmsa +Cos/!sin a.
sint
= I(msa+cmrsir1a)dr
=tcosa+sinaloglsint|+C,
=(x—a)cosa +sinaloglsin(x - a}| +C,
=xcnsu+Sina]Dg|Sin{x—a)|—acc-sa+Cl
=sinalog|sin(x—a)|+xcosa+C
Question 8:
E‘ﬁh:l_g.'l: _€4|D|_.'..l:
E}Iug'r _€2|uu1:
Solution:
ESthI _E-"c‘rgx B fdhg" (E'UET _ l)
oo _ 2logx - JErE (Eb_-,ng B l)
=€3lﬁg.1:
='Er||.1g.1.‘:
— __\:‘I
Slogx dlgx 3
e e ) ¥
I Slogx 2logx t=’[x-ﬁix=_+£
gt —g 3
Question 9:
COS X

Ja—sin’ x



Solution:

COs X
\Jad—sin® x
letsinx=f{=cosx dx=dt

Cosx

= dx = L
!J4_5i|11x IJ[Q]l—[f]I

=sin”" [i]Hﬁ
2

=sin”’ [_5|nx]+ C
2
Question 10:

sin® x—cos® x (sin*x+cus" x](sin“.t—cus*x)

1-2sin’ xcos’ x  sin’ x+cos’ x—sin® xcos’ x —sin’ xcos” x

(s.in“l x+cos’ x)(*s.in‘t X+ Cos” .Jc)(*s.in:'r x—cos’ x}

FEETT S el x —ain? xone?
(51" X—=5IN" XCos .T)+[Lﬂb X —5IN" xcos x)

: 4 4 2 2
(SH‘I X+ Cos x)(SlI'j X =C0s .1']

sinzx[]—cns: I)+m52 x[l—sin]’ x)

—[sin* x+cos’ x)(cns"‘ x—sin’ x}

(sin* x+cos! x}
=—Cc052x

sin 2x

i 8§ £
sin” x —cos” x ;

_[ 5 ;—dy= I—cosixdx=— +C
1-2sin” xcos™ x

Solution:



sin® x —cos® x (sin4 x+cos' Jf](sin4 x—cos’ .x]
1-2sin’ xcos’ x  sin® x+cos’ x—sin’ xcos’ x—sin® xcos’ x

(s.in4 x+cost x)(sinf X+ cos’ m:](s.irf‘r X—cos’ x}

» 2 - 2 ) 2 = 1 2
{Sll'l X =5In XCos .Y)-i-[i.:ﬂﬂ X =351 xcos -I')

. 4 4 s 2 2
(Sl’l‘l X+ C0s8 .r)(SlI‘I X=—C08 .1']

sin’ .x[l —cos’ .r)+m53 x[l —sin’ .x]

—[sin" x+cos’ x)(ms‘z x—sin’ :x]

(sinJ' x+cos' x}
=—co52x

sin2x
+C

= B £
" _[ St :x, cos "Ir dy = I—coshdx=—
1-2sin" xcos™ x
Question 11:
1

cos(x + a)cos (x+b)

Solution:
|

cos(x+a)cos(x+b)

Multiplying and dividing by sin (a—b), we obtain

| sin{a—-b)
sin(a—b) Lﬂs{x+a)cos[x +b}}
| _sin[[x+a]—(x+b}]]

) sin(a—b)| cos(x+a)cos(x+b)

L

1 _sin[x+a]~cﬂs{x+b}—ms[x+a}sin{x+b}}
sin(a—b)| cos(x+a)cos(x+b)

o _sin[x+a]_sin[x+b}}
sin(a—b)| cos(x+a) cos(x+b)

—;[tan [x+a]—tan{x+h]]

~ sin(a—b)
! I
J.cos[x+a)cus{x+h}ﬂ'x ~in (a-b) I[tan{x+a)— tan(x+&):|dx
- Sin{;_gy] [_ log|cos(x +”:'| + ]ﬂg|¢(:-s[x+h}|] +C
_ 1 . CGS(1+ b}
. Si“{a_b]l . cos(x+a) e



Question 12:

3
X

J1=x*
Solution:

3
X

Let x* =t = 4x> dx = dt

Y gl 9
pEN it

[
=_—sin't+C
4

= %sin" (x" ] +C

Question 13:
E".L
(1re')(2+¢")
Solution:

(i+ve)(2+e")

lete*=1t= e’ dx=dt

3 dt
}dx_-[{r+l][:+2)

ety @

= log .r+1|— Ing|r+2|+C

- I(l+e"){2+e‘

t+1
=log|—1{+C
gr+2
1+e&" .
= log +C
24"

Question 14:
I

[xl + I)-(Jr2 +4)

Solution:




I
[xl + l)(f + 4)

1 _Ax+B  Cx+D

TP ed) (41) (P4
=1=(dx+B)(x" +4)+(Cx+D)(x* +1)
=1=Ax" +44x+Bx’ +4B+Cx’ +Cx+Dx" + D

Equating the coefficients of x*, x2, x, and constant term, we obtain

A+C=0

E+D=0
4A+C=0
4B+ D=1

On solving these equations, we obtain

A=10, 3=|—1C=ﬂ¢and[}=—l
3 3

From equation (1), we cbtain

1 1 1

(¥ +1)(x* +4) 3(x*+1) 3(x’+4)

1 1 1 1 |
"‘(ch+]][.ﬂvc2 +4)dx:§ mir—gjmdx
:ltan 'x—l'ltan |£+{:
3 32 2

= - Lian X4 C
3 6 2

Question 15:

logsm o

CDSJ xe



Solution:

L‘Dﬁl xelugm:u:r: c053 ¥ Sln X

letcosx =1t = -sinx dy =df

El ' 5 i .
= |cos’ xe™ " dx = |cos’ xsin xdx

=——+C
4
o
__cos x +C
4
Question 16:
e""g'(xd +I)_I
Solution:
- 3 —| 3
g s {_r" +I} I = e'8¥ (Jr" +1] P

Letx*+1=t = 4x dx=dr

= J-ej'”g-t (xq + 1)_Idx = j( fj l)dx
x"+
| pdt
"4 J ‘
= : Iug|r|+C

4
jllog|1-4+l|+c
1

=—log(x* +1)+C
Question 17:

f (w: +b}|:f(ux +b}]"
Let f(ax+b)=t = af”(ax+b)dx=dt

= [f(ax+b)[ f(ax+b)] dx = :{ e

B I {Jl—'l
al| n+l1

a[n+|)

= (f(ax+b]]”_l +C



Solution:

I (L.Lr +h}|:j'(ax +b}]"
Let f(ax+b)=t = af”(ax+b)dx=dt

= [f(ax+b)[ f(ax+b)] dc= ; |

Question 18:
]

Js‘.inj’xsin(x+rx]
Solution:
I B I
" 3 - i 3 C
\fsm' xsin(x+ar) \fsm' x(sinxcose +cosxsine)
1
Vsin' xcoser +sin’ xcos xsina
|

sin’ x+/cos & + cot xsin &

cosec’ x

s.fcﬂs.zx 4+ cot xsin o

Let cosar+cotxsing =1 = —cosec xsin g dx = di

1 cosec™x
..nj — - dx:! = J.x
sin’ xsin(x+a) Jeosa +cot xsiner

-l jﬂ
sinez ¥ i

- [2dr]+C

S10 ¥

—1 :
=— [Exfrcoscc+cnt.rsma]+(f
1N ¥

-2 | COS X SIN &
X [COScx + :
sine ¥ sin x

=2 I8N XxcOsa +CoS SN N

+C

= C
sine ¥ sin x
2 [sin(x+a)

=—— | - +C
sine ' sinx



Question 20:
1-vx
1+x

Solution:

1-x

1++/x

Let x =cos” 8§ = dx=-2sinfcosf do

I= dx

I WSH( ~2sinfcosd)do

1+cosé

- )
2sin”

sin 280 d0

= —Jtanﬂ-zsinﬁcus&dﬂ

[ZQm—cmg]cnsﬁ'dﬂ
2

=—zjsin35d9+4[sinzﬁd9

:—Eﬂl_cgsgé]dﬂ N cosﬂdg

_ E_stH 4 E_sm& +C
2 4 2 2

sin 26

=+ +280-25inf+C

sin 26

=0+ —-2s5ing+C

:&?'+—25mLrj.lll;:':"s'{"il -2sinf+C

2

=@ ++1-cos” 8 -cosf—2+/1-cos’ 8 +C
=cos'1ﬁ+ﬂ-ﬂ—2ﬂ+ﬂ
= -2J1-x +cos™ x+m“:
= 21— x +cos " x +yx—x? +C

Question 21:
2+sin2x o
1+cos2x



Solution:
P I[2+sin2x}x
1+ cos2x
_f 2+2sinxcosx | ,
_J‘[ 2cos’ x }‘
_ I[Hmﬂ)e
COs™ X

= J‘[SEL‘: X+ tan x}f"

Letf(x)=tanx = f'(x)=sec’ x
1= (£ ()¢ ()]s
=e‘f{x}+C

=¢"tanx+C

Question 22:
x+x+l

[x+]}2{x +2}



Solution:
X+x+1 A B C
,.,(1}

= + _—

(x+1) (x+2) (x+1) (x+1)" (x+2)
::»x3+x+]=A(x+I]{x+2}+3{x+2}+{‘[f+2.x+|]
::»,xz+Jf+|=.4(x1+3x+2)+3{x+2}+{?{12+2x+l)

= x +x+1=(A4+C)x" +(34+ B+2C)x+(24+2B+C)

Equating the coefficients of x2, x,and constant term, we obtain

A+C=1
3A+B+2C=1
2ZA+2B+C=1

On solving these equations, we obtain
A=-2B=1andC=3
From equation (1), we obtain

X +x+l =2 L3 ]
[x+])3(x+2]_{x+l} (x+2) {1.,.1}3
j ¥ +x+l
(x+|]1{x+2}

1 | 1
dlx :—2jx+ldx+3j(x+2] dx + j(“l}z;ﬁ

C

=-2log x+||+310g|x+2|—( ) +
x

Question 23:

tan ' ||—1_x
l+x



Solution:

I =tan™ 1||1—de
1+ x

Letx=cosf = dv=—sinfd@

/= [tan™ 1-cos8 _inado)
| +cosd
||25in2
= _Itan" [ %} sin Gd e
wh:usz 5

:_j tan~ tan f -sin 8O

_ ! [6-sinodo

2

I
=—E[H~{—cos§}—jl-[—msﬁ']dé‘}
=—%[—€ms€+ sin @]

=+l§c059—lsin§
2 2

1 1
=—cos ' x-x——+J1-x* +C
2 2

=£cus'lx—l 1-x" +C
2 d

:%(xcgs']_r—xrl —13]+C

Question 24

\J'm[lug(x2 +1)- Elﬂgx]

4
X

Solution:



\a’ | : —2log: J
: +I[Dg(z4+]) ug\:]: x:4+][lcg[12+l}—|ﬂgxz:|

x3+ll [f+l]]
=———|log| —;
X x°
2
_ I++llﬂg[l+ t]
x X’

'1_3 1xI IE

Let I+i‘,:r = L?ir:dr

X X
1 1 1
A= —1||]+—ln:- 1+— |d
‘[1‘3 e g( xz] o
=—%j»ﬁlﬂgfdr
1 ¢2
S [¢7 -logtat

Integrating by parts, we obtain

1 1
[=- ; [Iag;. J-rla’r —{[; lngr] jﬁdr}dr]

3 3

1 SR &
——E |'Dg.f‘?— I;?df

2 2

2 3 2 1
=——| =t logt—— |t
2= |

= ]_zrilor 4r:
3 #7

I 3 3
=——t?logt+—12
3 9

——]—ri lo ,_E
=T3S

| | 2 1) 2
=—3(I+x2J {IDH[HEJ_?,}-C



Question 25:

EET( 1 —sin x ]dx
l—cosx

z

Solution:

e j:e“[]_gmedr

l—cosx

1-2sin xcnsx
- [e 2 2|4
2 2sin? ~
\ 2
¢

a X
COsCC™ —
0 it 3 4
2 2 2

= Eex(f(_r)+f'[x)]a5r
=|:.5"r f{r]cﬁ]z

x
=— e‘-cct—}

q

F]

X
T m
=—|e" xcot——e? xcot—
2 g

X
=—| " x(—g? xl]

:E‘:

Question 26:

..

sinxcosx

L* S ——dlx
cos” x4sin” x



Solution:
|'|' n
SIN X Cos X
Let/ = |1 ————d
cos’ x+sin’ x
(sinxcosx)
= 4
— 1‘4 4‘205 x - dy
J (c::rs x+sin .r)

cos' x
x pi
e _l-'l tan xsec’ x
b 1+tan’ x
Let tan” x=¢ = 2tanxsec” xdx =dr

Whenx=0 t=0and when x=—,¢=1

s
4
¢t

| +¢*

=

:tan" r]o

Ctan ' 1 —tan ' l}]

H

o E k= | — 2 — 2

Question 27:
E cos” xdx
cos’ x+4sin’ x

Solution:



= 2
cos” x
Let/= [*—; R—
'eost x+4dsinT x

T 2

" COs° x
>fm[i— —

"cus‘x+4(l—c05“x]

! cos’ x
:H—I—

' cost x+4—-4cos’ x
:”:_ 34—3m5'.f—4dx

3% 4-3cos x

:”:—31 L:4—3m53xdr+lj-; 4

4 34:053.3: 34 4-3cos’ x
—1 4sec’ x
lee +
-[’ I dsec’ x - 3
N : J __{ dsec’ x gt
]+tan .r) 3
2 2sec’
:>f=—£+— 2 hisw -:' (1]
6 34 1+4tan x
Consider, I. 2se¢ X
|+ 4tan® x
Let 2tanx =¢ = 2sec’ xdx=dt
When x=0,,=0and whenx==,t=mx

T
2’
S o dt
= |? dx =
L | +4tan’ x -['IH:

1]

= [Lan '(0)—tan ‘{0}]

Therefore, from (1),we obtain
Jo T 2[ } n_m_=m
6 3|2 3 6 {!

Question 28:
E sm X+CosX
. Jsin2x

Solution:



.
sin x +cos x
Let ] = E—dx

R 5 «sin2x
~ J:(smx+cosx]

,III—{ sin Zx

‘[3 b"‘l X+COsx
& —(~1+1-2sinxcos x)

{v.in X+ o8 x]

= [ =

:’““"E dx

Jl 3111 x+cost x— Zsmn.mx)

:”_E [sm.r+cﬂsx}dxq
J] (sinx—cosx)

Let (sinx—cosx)=¢ = (sinx+cosx)dx=dt

,r:[ﬂJ and when sz :[J_ IJ
2 3 2

When x S
i)

u3—|

I= j
vg'] d

== .[[«.:3 wﬂ

1 1 1
As = _therefare, is an even function.
Vi=() NI A

It is known that if f{x) is an even function, then f S(x)dx= E_Ef

Question 29:

[
N o



Solution:

'*ﬂ”zfﬁf—%
. £ Lﬁi?+dr)
JT:; Jr) [I+x+ )

IJT:;+

l+x=x

=£\ﬁ1§dp+EJ§dr
:F{H_ﬂ%}[g{xﬁ]:l
Gl

= 5(2}1

_ 222
3

_N2
3

dx




Question 30:
E 5in x + cos x

- X
9+16sin2x
a -
sin x +Cos

Let/= [ =——— &«

0 9416sin2x
Also, let sinx—cosx=1 = (cosx+sinx)dx=di
Whenx =0, r=-1 and when_r=§,.r:ﬂ

-
= (sinx—cosx) =1
= sin’ x+cos’ x—2sinxcosx =1
= 1-sin2x =/

=gin2x=1-1°

o dt
f_j-'9+lﬁ(l—.r:)
_r il
_J|9+15—15H
0 odt o el
_j|25_15r2_j1{5)2_(4;)2

[ fsea]
412(5) "|s-4

| i
= log(1)-log
am{“g() %)

1
=—Ilog¥
40 .

Question 31:

LJ sin2xtan” (sin x)dx



Solution:
x L
=|2g ~tan ! (i v =127g; I eim v
Let{ I“ sin2xtan” (sinx)dx L 2sinxcosxtan” (sinx)dx
Also, let sinx =+ = cosxdy=dl

s
Jd=1

When x =07 =0 and when x = 5

= =2L::tan"(;};fr 1)

Consider Jr-mn":dlean"r-ffffr—fjlﬁj lan r _[!d.r}
ol

2 1+¢ 2
2 —
1~ tan _IJF +lj l._r;;
2 29 1+r
”tan —1j1m+1 p
2 2 271+
Ftan”'r 1 1,
= ——f+—tan ¢
2 2 2

- |
! . Fetan'r o+ 1
:»j {-tan 'fdr={———+—tan '4’:|
0 2 22 |

I|m m
=—|—=1+=
3[4 4}
_1[34] L
2|2 4 2

From equation (1), we obtain

I= 2[——1}_5—1

4 2] 2
Question 32:

r- 1 tan x
'secx4tanxy

Solution:



J.tant'
Let = el 1
y '[:SE‘C.!.-FtHHJL {}

_=) (m-x)tan(n-x)
i ﬁr{sec(n—x]"‘m“{“'“’]}(/
=1= j { aetszz;

(m—x)tan x

)

(1" F ()= 1 a=x)et

-(2)

== J' :
Teecx+lanx

Adding (1) and (2), we obtain

gj:_r mian x dr

‘secx+tanx
51N X
=2/ =HFL¢?&
| gin X
+

COSX  COsX

sinx+1—1
:>2;=nf—_dx
" l+sin x

— 2] = nf]a{z an:IMm

=2 = ﬂ[x]: —ﬂf :}i‘?: dx

=2/ =7 —:tf(sec: x—tan rsecx)dx
=2]=x —ﬂ[tanx—secx]:
=2/ =7 —n[tan m—secn— tan 0+ secO]
=2 =7 —x[0-(-1)-0+1]
=2/=71"-2n
=2 =n(n-2)

T
=[= ;(n:—l)

Fa

Question 33:

[Tlr=1+[x=2)+[x-3[]dx

Solution:



Let 7= [[|v=1]+[x—2+[x-3[]ax

== r|_~;-l|.s.{::+ _r|x—2|a§r+ _r|,x—3|dx

I=1+1,+1I, (1)

where, I, = [|x~1dx, 1, = ['|x~2|dx, and I, = ['|x~3|dx

5= [|x-1lax
(x-1)z0forl<x<4
o= f(x—l}dx

4 4
— :|:x——x]
X |

::f,:{ﬂ—d—%ﬂ}:% -(2)



I, = [|x—2|a
x—-2=z0for2=x=4andx-2<0forl<sx<2

o= [(2-x)de+ [ (x-2)dx
L 2 5 4

=1, =|2e-2| [ Z-2x

- 2 | 2 F4
:>f,={4—2—2+l}+[8-3-2+:1]

. 2

1 5

[,=—+2== 3

>h=242=7 (3)

I, = [|x-3|dx

r—3=0for3=x=4andx-3=0forl=x<=3

oIy = [ (3-x)dv+ [ (x-3)dx

+ 13 1 4
=TI = Ex—x + x——i'ix
: 2 | 2 -

o1 =[9_3—3+l}+[s—|2—3+9}
27772 2

s

5

= I, =[ﬁ—4]+[ﬂ:5 -(4)

From equations (1), (2), (3), and (4), we obtain

9 5 5 19
== —=—=—
2 2 2 2

Question 34:

szLlng
C(xel) 3003

Solution:



L’E“:.r*L

x‘[x+l]

Also, let — I =£+£+L
Fx+l) x X x+]

= 1=dx(x+1)+B(x+1)+C(x*)
= 1= Ax" + Ax+Bx+B+Cx’
Equating the coefficients of x%, x, and constant term, we obtain

A+C=0
A+EB=0
E=1

On solving these equations, we obtain
A=-1,C=1,andB=1

S Sl SR SO S
“x:[x+1}_x X (x+1)

== f{—%+%+(x:_])lfdx

=[-mgx-l+mg(x+1}T

s
ol ol

= Iag4—|&g3—l{)g2+%

=Ir:-g2—lcrg?n+E
3
& 3) 3
Hence, the given result is proved.

Question 35:
_Exe‘dr =1



Solution:

Let/ = _Cxe” dx

Integrating by parts, we obtain

I=x[eds- E{[%(x]] j'e-fdx}(ﬁ
=[xe"] - [[ea
=[x ][],

=¢—e+l
=1

Hence, the given result is proved.

Question 36:
Lx” cos’ xdx =0
Solution:

Let f = _[ x'" cos’ xdx
1
Also, letf(_r] =x"cos' x
= f(~x)=(-x)" cos*(-x) = —x"" cos* x = — ()
Therefore, f(x) is an odd function.

It is known that if fix) is an odd function, then [ f(x)de=0

s I= [I_r'? cos* xex =0

Hence, the given result is proved.

Question 37:

L3 sin” x dx :§



Solution:
Let] = _[!sin-‘ xd

.’=_[15in2x-51'nx¢tr
]

= f:(l —mszx)sinxdr

n
= ff sin xax — Lf cos” x-sin xdx

T

= [—cnsx];‘; +[CDS xj|j
3

]

] 1 2
=1+-[-1]=1--==
+3[ ] 3 3

Hence, the given result is proved.

Question 38:
[F2tan’ xdx=1-log2
Solution:

Let 7= EEtan"xn’x
I= Ej]: tan” x tan x dx = ELI[SEC: x—l)tan x dx

= EII:SIEE:IT.&I'I xcir—?ﬁtan xdx

) : 4
- z[tang x} +2[logcos x|

I

:]+2[Iﬂgcosg—logcosﬂ}

:I+2|ilog%-lngl}

=l-log2-logl=1-log2

Hence, the given result is proved.

Question 39:
_Cﬁin" xdx = T -1
2



Solution:
Let f = Eﬁin'l xdx

=[= .Esin"x-l-cfx

Integrating by parts, we obtain

I=|:ﬁin']x-x];—£w/l_z-xdx
_I:TSII'I I:I +— -Ijﬂ

let1-x2=t=_-2xdx=dt
Whenx =0, t=1 and whenx=1, =0

I= |:x'~.1n 1] + rfﬁ
= [xsin ! xll +E[2vﬂl
:sin"{l}+[—\;'fl_:|

T
2

Hence, the given result is proved.

Question 40:

Evaluate Eeg'hdx as a limit of a sum.

Solution:



Let/ = .Esz'hdr
It is known that,

ff(-ﬂﬂﬁ:(b—ﬂ)limi[,f(ﬂ}+f{a+h)+...+ f(a+(ri—l}h)]

Where,ﬁ.‘r=bi
n
Here,a=0.b=1, andf(x)=¢""
~p=l20_1
non

o [edn=(1- n]m%[f[uy F(0+ R+t £(0+(n=1)h)]

LI s _ PR
=I1m—[e‘ yely P J‘*]
ﬂ-"rn

: [ - = = ~i{n-1
=lim— E2=l+e“’+€ h g™ 4, 2" ]"l"}:|
n—w g L

~ fim~ -ez{l _(E_Jk )"}
il € 1)




=lim—
_ (e 1|
=g [e I)LT:” e_:_]
3
=ez[¢r3—1)len[—%] ~u
e -1
3
_ = ] =
Bl Gl M n
3 i -
e " -1

Question 41

dv .
I =__is equal to
e +é

Solution:

[ .

lim

H— E-'T _1




A. tan''(e')+C
B. tan"' (¢ ")+ C
C. log(e"—e™)+C
D. log(e"+¢)+C

Lf:tI:j 2 ;ir:j ,fx

e +e ' e +1
Also, let ' =1t =" dyv=dlt
dt
I= j' i
1+t
=tan '1+C
=tan' (c«'” ) +C

Hence, the correct answer is A

Question 42:
j~ cos2x
(

; +dxjs equal to
sinx +cos x)

Solution:



-1
A- L—+C
sin x +cos x

B. log|sin x+cos x|+ C
C. log|sin x—cosx|+C
D — -

" (sinx +cosx)’

cos2x

Letf =

<

(cnsx+sin .1']“
I J- cos” x—sin’ x
(uusx+ 5in x]:

~ j-(cos x +sin x )(cos x - sinx) y

(cosx+sinx)
COsS X —siny
[
cos4sin x
Let cosx+sinx=f = ({:{JHI—HiI‘I x]a’x: et
dr
==
I

= log||+C

= log |cos x +sin x|+ C

Hence, the correct answer is B.

Question 43:
If /(a+b-x)=f(x).then ['xs(x)dxis equal to

Solution:



A a+hff by

a+h

B. 41° J:'f b+x

C. I f_f{_r]dx

D. a+b-[-f

me:fxf (x)dx (1)
1=["(a+b-x)f(a+b-x)dx “f v)dv=| f(a+h- x}dx)
:;f:J:[a+b—x}f[x)dx

:>f:{a+b]£f|f[x]dx -1 | Using(1) |

=1+1 :{a+b]fj‘{x]aﬁr

=21 =(a+b)[ f(x)dx

=1 =[$]ff[x)dx

Hence, the correct answer is D.

Question 44

The value of I:tan '[ zx_lﬁ)dxis

l+x—x"

Solution:



B.0
C.-1
D. X
4
Let [ = ftan '(lf:il ]cix
=1 [ [
::rfz_ljlil.rm Il‘—lm_l[l—l}]dl {1]

== _E[tan "(1-x)—tan"' (1-1+x) |dx

= 1= [[tan” (1-x)~tan" (x) ]x

=1 = [[tan (1-x)~tan" (x) Jax -(2)
Adding (1) and (2), we obtain

27 = [[(tan™' x+tan” (1-x)—tan™" (1-x) - tan™' x)aix

—=2/=0
= 1=0

Hence, the correct answer is B.
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