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Exercise 7.3

Short Answer (S.A.)
Verify the following

s2x—1 I
| dx =x—log [(2x+ 3P|+ C
1. 2x+3
Solution:
2x—
HS.= |= -
s j2.1'+3“

I

: <
J I - dx [Dividing the numerator by the
2x+3 d . d
cnominator|

J'I.d.r—d,jzllﬁd_t = [14

J'I dx —

r—2log

f

1‘+E|+C
2

[ 2.1‘; 3]‘ G

[*= 1 log m = log m"]

I+ 2

il +C = x-log

X —2103’

v-log |(2v +3)? |-log 2* +C

x—log |{2.1 + 3)° |+ C, = RHS.  |whereC, =C -log 27

L.HS.=RHS.

2.

- Hence Provad

- dy =log =* + 3x|+ C

2x+3
j X"+ 3x

Solution:

LHS.= [5

Putting,
So,

dat
— J'—il

21+ 3
s da

v+ 3x
Y43y =1
(2y + 3) ey =t

= log |t|=log|x® +31|+C=RHS.
LHS =RHS.

- Hence proved.

Evaluate the following:
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J(A‘l +2}:’i\’
3. x+1
Solution:
i+ 2 Performing long
Let = J Tt 1 dx division of the given
integeral, we have
Se, j[“””* l}"“ x+1) 42 (x-1
X +X
= J[I—])d,l: dx =) )
—x+2
]
= t? g |x+ 1|+ C "
Therefore, 3
T 'l?- x+3loglv+1]+C
gﬁlogr . Eilugx
Jg-l-lng.r . gilng % dx
Solution:
Jologx _  Rlog Jogxt _ logx
- { £
Let 1= _[(."'1"'2:" ~ Slogx dx = J‘_lt.lh\ T 7k
g (Using properties of
- _[ PN dx logarithms)
2t - x%) 1
——*"—-rh = | Ydr==x*+C
I .‘l'4 -3 j 3
Therefore.
[ = J._‘\‘:[h = l_;_r“ ™ &
1+ cosx)
JEses gy
5 X+smx
Solution:
+ 1+ cos 1

fom [
X+s51NX

Puttmg, y+sinxy =t = (1 +cosx)dx
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So,1 = J? =log |t|=log|x+sinx|+C

Therefore,

=log |v +sina|+C

2

6. 1+ cosx

Solution:
da ax |:__ ooy 2 ,l:|
Let I= = | — S l4+cosxy=2cos" =
¢ I]-t-t?ﬂS\ J-Zi:ns‘}x,(z 2
- l_[:iret: 2 dx = 1.2 tanl+C = tan +C
2 2 2 2

Therefore,
[= lan£+C

2

a2 4
Jtan xsec xdx

Solution:

Let I= J’t.':m‘2 x.sec’ ¥ da
= Itan: vsec’ v.sec’ vdy= jh’mz 1 (1+ tan? x).sec? x dv
Putting, tan x =1, = sec” x dx =t
I= [ +17)at = J# +e¥yar = [ ar+ [t a
1 Ly 1, 5 .
= —f° +=f = = tan” x + = tan® x +C
3 5 3 5
Therefore,

= L fan” x +l tan® x +C
3 5

JSI[]K‘—FLDST

A1+ sin 2x

Solutlon.
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SIN A 4+ COs A

-[JI +2 SN 1 CoS X

(sin ¥ 4+ cos x)
= ‘f.ll.

Jsin® x + cos® v+ 2 sin x cos x

Sin a4+ Ccos Sin X 4+ Cos X
= j - dy = I— dy
J(-‘ii n X + cos 1)’ sin X 4 c0s X

= J | dy

=1+ C _where C is a constant
Therefore.
I= x+C

Jv‘l + s xdx

Solution:

Letl = J-,,‘l +sin x dx
1

[J sin? = }-cn'-, ;+291nit1uql]af_1'
2 2 2

2
g 1 X v
- sin=+cos—| dx = i wdfh I e
IJ[ m2 Lﬂhz) day J[smz+msg]d.\

- f-.-;'m%dr+_[ms—%d.1 - —2(05%-!-25'1[1%-1-(:

Let = T

= 2 ( sin % - €08 E] +C . where C is a constant

Therefore,

—— “ .:EI.-- :};
| 2[5]:1 2 Q0S j]+C

X
d L _ .
10. J\/;+1 *  (Hint: Put \fy =3)

Solution:

A\
Let, I-J“';]—_+1

Put VX =t = x=# . dy=2t_ di

dy

30, 2t dt f Fe1-1
- [ o -zjm;it=2f:T;if
3
_ zj*H]m-zj—dr
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I“H) —t+1)
t+1 1
zj(r* -r+1}d!—2jmdr

dt — zjﬁ di

f (4
= 2|==-—=—+t|-2log|t +1
372 } gt +1]
e -
- 2|5 1‘]—2iog|xf3.'+1|—fc
~p %_%q. ]...c
Therefore,

= Z[i—% l-n."T—Iog|vT+'l|j|+C

J- a+x
11 a—x
Solution:
Let, | = j r.h
jfi-r'l. i‘!+1[h_-‘[ M+
=X a+x J—x)a+ x)
a+x
= | —=dx + —d.‘t'
J I,.’ﬁ‘ -x° '[\."rzz - ?
Let's consider, | =[, #13
1 X
Naow, |, = :h-nbm LAY o
And. |, = ﬂ'.‘l
J ,,’ - 32
Putting, a*—x% = t = -2y dx =gt
il
vy = —
1
Hence, |, = -—j— = -EXZ«H - — o =2 +C,

As, [ =1+,

TR [ 5 3
= asin '—+C1—,|I':r—.1" +C,
i
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o, ¢ [ 2
& I=qasin™ ——4Ja —1* +(C,+C,)

a
Therefore,l = asin™’ = -Ja® —x* +C [C=C,+C)]
a
1
x2
J 3 dx (Hint : Put x = z%)
12. 1+ x4
Solution:
xV2 *+ 1) F .
Lel,l=J-\14dl‘ ’+):= :(t
14+x™ (_)f ‘i,'
Putting, v = * = dv=4+"dl =
.44 i
= dt = 4]- di
I|+r’ IHP
{ 2 t: e f:
= 411" - it = 4|t dt — 4 L dt
J[ t3+1]t [ '[t3+'l

Let's consider, I = 1, -1,

y ) t 4 an
Now, | =4jtcu=‘y—-+c;=-—x +C;
3 3

I
"
&

fo 2l 1t
& It"+l‘
Putting, '+ 1 =z = 3t* di =dx
Fm=%m
4,dz 4 4 2
S. [,2__=_I’IZ‘C'»=_I !"f] C~
o, =gl —3lal+ G- logl +1 Gy
- %log )™ 41|+ C,
As, 1=1-1,
- gf Y+ (- glog (x)*" + l!—Cz

= %[4\'3 23S, log I(\)1 . +1|:| +C, -G,

Therefore, | = %[1‘“ ~log |(x)** + 1” +C [+ C=C, -G

1+
j 4T e
13. X

Solution:
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Taking, L 412

So, ‘_3,;” =2tdt = ﬂ =~ t di
A X

o 1= [t tdt)y == [ dt = —-::-r*‘+(_‘

Therefore. [ = - 1(—'., -H]w +C
I\ax®
j dx
m 16 —9x
Solution:
Lot 1 [
Jm-&’
1
31 4
~x?
3
=__-;n’_. C I Fsm'—+{_
3 4/3 a* -yt
; 31
= —éﬁm 13 +C

Therefore. | = -;; sin”! El +C,

i

15, yar-2r

Solution:

bl

J\(ajz;: : JJ_E[H_})

Let, I =
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i J‘ frk ,
= — = [Making perfect
V2 J_(ff 2 zr + ::; = Igﬁ square|
i LJ dt - Lj‘ dt
RGP R )
. 4) 16 16 \ 4
:—3
a _L dt ¥ —3;_- sin~! .C
R I
4/ U4 i
1 Codi=3
- Eam 4 ; c
4 -3
Theretore, | = \‘%sin [T] C
ERE |
[t
16, x“+9
Solution:

LetI-IF:il-jF J\/\T
I=1-1
Now.l, = '[1;'1:31.4-9 dx
Putting. x*+9 =t = 2vdy=di

So, vdv=—dt

= j---zJEw:;Aah +9+C,

s (x4, +(3)° |+C:

yHvt 40 |+C]

i ST A S S,
[:- jmm jmm
B et
log ‘.r +yx? +9‘ +C,
IL-1,
3yx7 +9 +CI~I0g\.\‘+\)’Jl+‘JI-C3
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= 3Jx% +9 —log [x + x? 4-*]|+ (=)

Therefore, 1= 3,/x* +9 - log |.1‘+ Jar +9| +C
Jdﬁ —2x+x7dx
17.

Solution:

Let | = J.”"-:'! ~2x+xldy = _I..,I'_'.';| —2v+5dx

- IJ.\‘E =2x+1=1+5dx (Making perfect squarce)

Im dy = J (x— ]): + {2}2 Ay
e i o I e e
[J el d-"=%m + fg—{log |.1' s+ +a?

(=1 +yxF +1-2v+4]+C
= 1;1 1 -21+5 +21m|gl(1'--1]-4-~~.",\'3 —2_\'+5|+C

= 17"1 v 1-2x+4 +2log

Therefore,

[ = %Jf _2x+5+2logl(x 1)+ Va2 — 21 +5|+C

X
18. '[x4—1dx

Solution:

Let. 1= [ —;,-“—] dx
e

Putting, V=t = 2vdv=dt = rdx= —‘;—r
1 il 1 df 1

= == - = —,—log
2J-;-"_| ij'““}' 2 2-1 Bi‘+]

j ~ } —fy = i log
X -a 2a

—

e

I—a
T

.-,c]

|
|
o
]
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|

+C

ey

Therefore, ] = 1 log,
-+ x*+1

b
X
J Tdx putx®=+¢

19. "1-%
Solution:
2 2
x :
Let | = dy = - dx
Jl—.l’" '[(]".‘L"‘_ll:1+_l'3]
Putting, x* = t for the purpose of partial fractions.
We get i
(1-EX1+¢)
Resolving mnto partial fraction, we have
t A B

(1-86)(1+1) I—.f+'l+:‘
[where A and B are arbitrary constants]
So. t A+ N+ B(1-t)
(1-H(1+1 (1=£)1+1)
=t=A+Al+B-Bi
Comparing the like terms, we get A-B=1and A+B=0

On solving the above aqautions, we have

1 1
A= 2 and B = 3
1/2 -1/2 .
Now, [ = j']__t2 dwj'lH: dx  (Pulting f = x°)
1 1 L+x] 1 1
= ——log|————tan x+C
221 B1—x|"2°
1 1+x
= —lo —~wn x4+ C
4 & ]—l‘
Therefore. | = lli;:;;,; L4s —l tan ' v+ C
&9 1=¢ 2

J\} 2ax —x° dx
20

Solution:

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

Let |

Therefore. | =

J- sin” x

21.
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= 'NZa.\‘ -x% dx
= j,/— (x* = 2ax) dx = J\F(\2 - 2oy +a” - a®) dx

J\/— [(.1'— a)2 —az]d.\' = _Na2 —(x - n)2 dx
X8 [ mar + et (228 4.c
['.’Jdaz —x? dx =%\m3 —32 & %Z—sin'l'::--.t C]

: ;”\/nz —(x* —2ax +a%) +%sin“[" -")+C

a
'\;”\}2:1.\—1? +%sin’("‘—“)+C

a

1]

X—a

5
> (¢ SRRy X—-n
V2ax =X 4 — sin ’( )+C.
2 -

= dx

(1-x2)2

Solution:

Let 1

sin'y
= J———~—(1 Ry dx

Putting, x = sin§ = dx = cos 8d0

R e
‘ s5in ©

I = I%.msede
(1-sin“0)"~

0.cos 0 dd B.cos 0
= ,[ ;B 7 =j ¢
(cos” 0)

- j 9,, de = je sec” O do
cos” 0 T

— b
cos” 0

= 0. [sec’ 040 — [(D(®). [sec® 0.48) b
[ n.ody= u.I vdy - J(D(u)jn dv) do + C]

(I |

6.tan 0 —Jl.tnn B8de
B.tan 8- log sec 6+ C
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TR DU 42
= sin ‘h.—j—ng|\ﬁ—.1 |+C

when x=sin @

stan B = ;. ' —and sec6 = \/1-x"

\| ] '_.‘.-

Therefore, | = L_ll - |Ogl\|"l et | +C

(cosSx +cos4x)

X
29 1—2cos3x
Solution:
Sy +dy . By —4x
COS 51 + cos 4x 2 cos 5 -CO5 5
Letl = _[ dy = d
1-2cos 3x a3
1-2| 2cos 2 -1
s 9,'1"::05 X o 9x o i 2 .[Usullg_mgonmnetnc
2 ¥ . 5 2 . identities]
= I dy = J Ty dx
1-4 cos® é+2 3—4cos® 2
9y b 9y X 3x
2 cos ——.Co5 2 C05 —.C0s —.C0s
= 2 2o = 2 2 2 5
= - dy = - = dx
4 cos’ e 3 4cos” X 3 cos A
Z 2 4
[Multlplymg and dividing by cos ?1}
2 cos ' COS _.COS S
o 2 2 2 dx
I
cos 3, )
2 [ cos 3y =4cos ¥ -3 cos x|
Ox hY 3x
2005 — .C05 — .COS e v
= —-J 2 9? 2 d.r=-_[2cns—'.ms'—d1‘
ki 2 2
cOs 7

-J cos(gq-'—r)-vmq [3—1-1] dx
Az R w2 2il

= J{-:os 21 + cos x) du
[+ 2 cos A cos B = cos (A + B) + cos (A -B)]
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= - J-:us 2yvdy - J-:us rdy = - -;- sin2y —-siny+C

=

Therefore, | = - ‘% sin 21 + sin .1'] +C.

ax

J-s,in6 x +cos® x
- 7 2
sin” x cos” x

23.
Solution:

dx

Y

sin” x + cos® ¥ (sin® x)* + (cos® x)°
Let | = [—5———dx = [
sin? x.cos® x

;. 3
SIN® X.COos™ X

.2 3 1 .2 e -2 3
J-(sm‘ X+ cos” x)" —3sin® X cos” x(sin” X + 0os” J)m
sin® ¥.cos” A _
[ca”+ 1 =(a+b) - 3ab (a+D)]

i

J-('IJ'—~ ~3sin” X cos” 1 A1)
B sin® x cos® x

1-3sin“ ycos™ x
= j . 7 ] dI
§in” v cos” v

1 35T xcos
= j — — - — - dx
sin“ycosTy sin® xcos® x

o 1 X \
_ _[[ 1 : _3‘J‘h _ j[hm A +CosT A _F‘J‘f-‘

- 2 ! - 2
SIn” X Ccos™ X SINT Y COS™ X

=J|:[ 1j + .], ]—3}1.\'
COos" Y sInTXx.

= I{scc? X+ cosec” 1 —3) dy

- chcz vdv+ _[cnsec:' vy - SJI dx

=tanx-cotx-3r+C
Therefore, I = tan x — cot 1 - 3x + C.

j—ﬁ dx
24, Va' =+’

Solution:

dy

A dx - .[ -
J& -8 \f(”'il': Rt g
hitps://byjus.com
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: ! 5 2z
Putting, x*2 =t = —x'dv =dl = P dy = 3‘”

di
Now, | =

J- COSX —COS2X
1 —cosx
25.
Solution:
COS X — COS 2X
Let | = j— da

1 —cosa

X +2% . (2.\' -X )
2 sin 2 .sin 2
= J dx

2 sin? /2 - S
"+ 0os C —cos D= 2sin i Sin —— ]
2 2
2 sin i‘f.sin % sin 3; sin 3(;)
2 dxy = J — dx = j—i——zh‘
2 sin’ 2 sin 2 sin -
el oL O Y.
3sin — —4sin Since.
= - 2 4x [sin 3x = 3 sin x — 4 sin” x|
sin -
2
sin & (3 ~ 4 sin” £ ) . .
- J 2 2 dx = J‘[3-4sin3'—)d.\
2 X 2
sin

2
= JIB-Z(I—cosx)Id.\' ['.'Zsin*’%:l - €05 .\}

= j(3 ~2+2cos x)dx = JU +2 cos x) dx
=x+2sinx+C
Therefore, | = x4+ 2sinxy+ C.

dx
j {(Hint : Put x? = sec 0)
avxt -1
26.
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Solution:

Let 1= [ ,d:_ o[22
L B N
Putting, ¥ = sec 0
So, 2vdy = secHtan 6 d0
Xdx = % sec B tan 6 40

1 secH tan 8
NO\'V, I = e = (19

27 sec 0 sec® 0 -1
1¢secBtan8
- o[ de - 11108 = Losc
27 secB.tan 9 27 2
I l.\cc—l\'2+C
2
Therefore. | = %scc" S S @

Evaluate the following as limit of sums:

a

J{xz +3)dx
27. O
Solution:

Let 1= J(x* +3)dx

4]
Using, the formula,

b
[roax = lim h[ F(a)+ fla+h)+ f(a+2m)+..+ flatn—1h)]

bh—n

where It =

Here, wehavea=0and b=2
S0,

2-1(
h=—— s nh=2
"
Here, ) =27 +3
A0)y=0+3=3

fO+H) = ()P +3=1"+3
KO+2h) = (0+20) +3 =4 +3

..............................

FO+n=1l) = (0+n—=1h7? +30n-1)*h* +3

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

Now

1S
0

BYJU'S

The Learning App

+3) dx

= lim I:[3+112 +34+407 +3+..+(n—1)* 1 +3]

Ji=0

- Jlimlh.(.?u~r—3-1—3-1»...-1-11)+{h2 +4h* +..+(n-1)°H° }]
3= =

= i -3 f 4+ n—=1"
}l}ﬂh_ 1+ h {l+4 (n—=1) }]

2 nn=1)(2n-1)
6

~

= lim/| 3n +

hi=0)

|

[ 1+4+9+...+(n—- l)2 = o=~ 1)

6

]

= lim [311!1 + L= TR 1)]
h=0 6
- fin [3’1" Z nli(nh — h)(2nh — h)]
>0 6
= - cnh=
=[3x2+2(2 0)(2x2 0)] [ nlr-Z]
6 1=
_ [6+2x2x4} =6+§=-2-(:
6 3 3
"l'herefore,_]-(-\'2 +3)dy = —
0
jex dx
28. ©
Solution:
Let. Ii= Jl‘.’x dx
]
bh—a 2-0
Here,a=0andb=2 . = RS nh=2
NO“’, fh} =&
ﬁ['}_‘} i L'l1 = 1

flO+]) =" =g
fO+21) = =
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_f([; + 95— ”?} — l,l‘ (=10 _ ol 1
Using | F(x) dx
tos !in}!-’l[_f(ﬂ)*l*f(ﬂ+h}+f(a+21r)+...+f[n+m:)]
i

lim .ff[l +of ey 4™ ””]

fr—=0

1 ,Hlll = -[
lim h[hh—q
h—0 A |

i
> oy Ar —1
[‘.'eu—nrhir“+...+ﬁr" I= ( _ }}

) E.HJ'I 2=l {,,: -1 i G 1
fim —— = - @1 { lim & = 1]

=0 et =1 1

- H
Therefore.| = ¢* 1.

: J:-r"' dx

i

Evaluate the following:

-1[ dx
* e +e "
29.
Solution:
1
fx
Let!l = =
,J::"‘ +e "
) j dv j‘ A j e’ dx
H“_.1. + _?\: . I:,-31'+1 ”1-_}21.' +1
‘-. [ft

Putting, ¢* = t = ¢*dy=dt
Changing the limit, we have
Whenxy=0 . f=¢"=1
Whenx=1 . t=¢'=¢
Now,

[=jf
1

s = [tan™'t];
= +1

- -1 -1, I
=|tan "e—tan (1) = lan " ¢——
[ () ;

Therefore, | = tan ' ¢— g
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b8
j tan x dx
- m” tan” x
30.
Solution:
rZ
tan v
Let, [ = 'ﬁd.\'
5 1+m tan~x
sin x Sin X

I

2 ¥ r2 S
COS X COS X
fmex , F_ ms g
COS™ X+ m™sin™ x

D fopp 2 v .
i Cos” X cos” x
TS sinxcosa Sin X Cos X
- I j - ——s—dY
Cos” X + m" sin® \ 1—sin” x +m° sin” x

0 0

r/2 3
SINXYCOS Y

= I dx

oy I=sin”x(1—-m")

Pufting, sin“x =t
2sin X cos xdx = dt
_ dt
Sin X cos v dx = E

Changing the limits we gel,

\th‘n =0 f=Sin: ():()" \'thn = E o = Sin:‘lt-—_;]
1 5 ;
Now. 1 Al
e o &
291=(1=m")t
1 . l
1= 35 1] log [1+ (m” —1)]
2“]+('"2—1)t 2 m* -1 0
|0g|m |
= —lo 14+m* =1)=log (1 T
Z(m I: 8( )= log ( )] _|)
Therefore.| = l"gl’" | _log |m

2(m2 -1) -1

z dx
;[J(x—lj(z—x)

Solution:
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dx
e e
_ dx -2[
\[21—.12—2+.\ ;\)—\ +31-2
dy

~(x? =3x+2)

1

ey 1 v C— P C— 1) S 1

!

[Making perfect
i 2) square]

Q_ &_
~—
',J
i
w
—f
o+
-P-o
-5-@

i
s S, B
$
| ey
N
-~
b
NI ||
e
139
|
o |
—
]
e R
e -
|
o (F=
|
oW
\_/r.)

~
(65

. j’ dx - sin"l 2
1

ORI

ec—] 2" -3 f . 1 s 1
= | sin ] =sin ' (4-3)-sin ' (2-3)
1

=sin '(1)=sin ' (-1)=sin "(1)+sin ' (1)

Tt
=2sin ' (1)= 2X5=n
Therefore. | =«
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