NCERT Solutions for Class 12 Maths
Chapter 7 — Integrals

Exercise 7.1

1.

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

sin 2X
Ans - We use the method of inspection as follows.

d ; 1d
. (cos2x) = —2sin2x = — S (cos2x)

; d 1
SosinZ2x = — (—— CDSZX)
dx 2

) — ) ) 1
5 Anti-derivative of sin 2z is — 7 cos2x

2.

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

cos 3X

Ans - We use the method of inspection as follows

d . . 1d ..
v (sin3x) = 3cos3x = i (sin3x)

L cos3x = i(1 sin3x)
dx \3

X

) L .
. Anti - derivative of cos 3x is 3 sin3x



3.

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

er

Ans - We use the method of inspection as follows

d 2% 2% 1d 2x
e = e T
d=x (E } e 2dx (E }

d /1
in el 2X
L = = —|-e
dx(z )

; @ ;i
. Anti-derivative of e2* is 5 aX

4.

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

(ax + b)?

Ans - We use the method of inspection as follows

d
a(ax + b)? = 3a(ax + b)?

1 d
(&X +b}2 :Eﬁ (HX S 3 b}S

: (ax + b)? = % (% (ax + b}3)

~ Anti — derivative of (ax + b)%is (ax + b)>.

5.

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

sin 2x — 4e3x



Ans - We use the method of inspection as follows

d

e 2 . Sx): -  Aa3x
dx( 2-::052}: S e (sin2x — 4e°%)

o . . 1 4
* Anti-derivative of (sin2x — 4e3¥) is (— S cos2x — - EEX)

6.

Find the following integral
| (4e® + 1)dx

Ans — [ (4e3* 4 1)dx

=4[ e3*dx + [ 1dx

EE:{
=4 — C
(3)+x+

4
:§EEX+K+C

7.

Find the following integral
1
| x2 (1 — ?) dx
1
Ans - [ x2 (1 —E)dx

= [ (x?2 — 1)dx
ol

= — — C
3 o

8.

Find the following integral

[ (ax? + bx + ¢)dx



Ans- [ (ax? 4 bx + ¢)dx

=af x2dx 4+ b xdx 4 cJ 1.dx

x3 X2

_axl bx?2 .
=3 £ 3 5 +cx+

9.

Find the following integral

| (2x2% + e®)dx

Ans - [ (2x% 4 e¥)dx

=2[ x%dx 4 [ e*dx

10.

Find the following integral

(a2 e

=?+loglxi—2x—|—ﬂ

11.



Find the following integral

x3 4+ 5x2 — 4
=:

/

x® 4+ 5x? —4
2

dx

Ans-f

= [(x+45—4x2)dx

X

= [xdx + 5[ 1.dx — 4 x2dx
<2

4
= bt
2 X

12.

Find the following integral

/

x31+3x+4
VX
x3+3x+4

Ans — [ = dx
X

5 1 1
:f (x2+3x2+4x E)dx

13.
Find the following integral

x3 —x24+x—1

| dx

x—1




x—x?4+x—1
- |

Ans—f
(x—1)+x—-1
%=1

(x— 1%+ 1)
x—1

=/
=J

We obtain, on dividing:

= [ (x2 + Ddx

= [x%dx+ [ 1.dx

XE

:E‘FX-FC

14.

Find the following integral

j(i — x)W/xdx

Ans- [ (1 — x)vxdx
3
— (v’g — :{5) dx

15.

Find the following integral

[ Vx(3x2 + 2x + 3)dx



Ans - [ Vx(3x% 4 2x + 3)dx
5 3 1
= 3f (XE + 2x2 + 3X2)

5 3 1
=3[ x2dx + 2/ x2dx + 3/ x2dx

6 7 4 5 3
:?x2+g:~:2+2x2—|—{3
16.

Find the following integral

| (2x — 3cosx + e¥)dx

Ans — | (2x — 3cosx + e¥)dx
= 2[ xdx — 3 cosxdx + [ e*dx

2x?

e 3(sinx) +e*+C

= x% — 3sinx+ e*+ C

17.

Find the following integral

J (2x* — 3sinx + 5vx)dx
Ans- | (2)(2 — 3sinx + 5&][1}:

1
= 2 x2dx — 3/ sinxdx + 5/ x2dx

3
2 4 5( 22 )4 c
Sl (—cosx) + 3 +

2
0 3

Y B T ST
—_— = 2
3 .4 COSX 3 X



18.
Find the following integral

| secx(secx + tanx)dx

Ans - [ secx(secx 4 tanx)dx
= [ (sec?x + secxtanx)dx
= [ sec?xdx + [ secxtanxdx

= tanx + secx + C

19.

Find the following integral

I

sec’x

—— __dx
cosec<x

sec?x

Ans- [ L
cosec<x

1

2

:f[.‘ﬂgl{dx

sin?x

sin?x

=J

= [ tanZxdx

dx

coslx

= [ sec?xdx — [ 1dx

=tanx—x+C

20.



Find the following integral

2 — 3sinx
j—zdx
COS*X

2 — 3sinx

cosZx

2 3sinx
pl=ra—i
cos?x cos?x

= [ 2sec?xdx — 3 tanxsecxdx

ﬂns-f

= 2tanx — 3secx + C
21.
The anti - derivative of (x& + %) equals
v
1 1 1 g 2.7
ASx3+2x2+C B.EKS—I-EXZ-I-C

2. 3 1 3 3 491 1
C.Exz+2}::+c D.Ex2—|—5x2+c

Ans -
3 1
1 1 1 X2 X2
(x&+E)=fx2dx+fx de—?+T+C
2 2
2 3 1
:§x2+2x2+c

“ Correct answer is C.

22.



lfi f(x) = 4x3 — x% such that f(2) = 0 then f(x) is

Axt+5-2  Bxd 4o+

Cxt+o+o0 DX+

; d i B
Ans - Given, = f(x) = 4x =

Anti derivative of 4x® — -
X

s f(x) = [ 4x3 — ){3—4 = f(x)

f(x) = 4 x3dx — 3 (x4)dx

@=1(2)-5(2)+c

1
fix) =xt+—=+L
X

Also, f(2) =0

L f(2) = (2)* + +C=0

1
(2)3
1
S 464+ C=10

jc_—lzg
8

1 129
f(x}—x +——?

~ Correct answer is A.

Exercise 7.2

1.



2x
1+x2

Integrate

Ans-letl + x2 =t

s 2xdx = dt

f 2x dx—]ldt
1+x2 ¢

= log|t| + C

—log[1 +x?]+ C
=log(1 + x*)+ C

where C is an arbitrary constant

2
Integrate nex)

Ans-Letlogx =t

1
S—dx = dt
X

| 2
ﬁf@dx:fﬁdt

t3
=—+C

3 +
_ (loglx])?

C
3 N i

where C is an arbitrary constant

Integrate

xtxlogx



Ans - Given function can be written as

1 1
x+ xlogx  x(1 + logx)

1
L —dx = dt
X

ik 1
:;-_fxi:l_l_lngx}dx:]t dt

= log|t| + C
= log|1 + logx| + C

Where C is an arbitrary constant.

4.

Integrate sinXx . sin(cos x)

Ans-Letcosx =t

S —sinxdx =t

= [ sinx - sin(cosx)dx = — [ sintdt
= —[—cost] + C

= cos(cosx) + C

Where C is an arbitrary constant.

5.

Integrate sin(ax + b)cos(ax + b)



Ans - Given function can be rewritten as

2sin(ax + b)cos(ax + b)

sin(ax + b)cos(ax+ b) = 5

_ sin2 (ax + b)
B 2

let2(ax+b) =t

N 2adx = dt
sin2(ax + b) 1 . sintdt
= s
J 2 de=5] —2
L
= —cost| +

—1
=—cos2(ax+b) +C
4a

Where C is an arbitrary constant.

6.

Integrate vax + b



Ans-Letax+ b=t

= adx = dt
1

Sodx = —dt
]

1 111
:-f(aerbJde:aftZdt

1

_1 t2 .
_; ? +
2

2 bE
Eamrurey S 2 C
3a{a:~:+ )2 +

Where C is an arbitrary constant.

7.

Integrate X vx + 2

Ans-letx+ 2=t
w~dx=dt

:"jx\/m d}i:](T—Z}\ﬁdt

5 3
1tz t2
= 3_2 3 +C
2 2
25 43
= —f2 ——t2 C
5 3 +

2 5 4 3

Where C is an arbitrary constant.



Integrate X1 + 2x2

Ans-Letl 4+ 2x% =1t

S 4xdx = dt
Vi

= [x 1+2x2dx:f1dt

L Lo
=— ] t2Zat

4

1 tg
_ |2
=g| 3| +C

2
1

3

where C is an arbitrary constant

9.

Integrate (4x + 2)Vx? +x+1

Ans-letx?+x+ 1=t

S~ (2x+ 1)dx = dt

[ (4x+ 2)vx2 + x + 1dx

= [ 2v/tdt = 2 Vidt

w2
Y
=25 |+cC

2
4 3
:§(x2-i-x+ 1)z2+C

where Cis an arbitrary constant



10.

Integrate

K—\,"'}_E

Ans - Given function can be rewritten as:

SR 1
x—\&_\.&(x&—l)
Let(vx—1) =t
'idx—dt
“ o mdx=

1 2
= &(&_1).:1}{:[;&1:

= 2log|t] + C
= 2log|lVx— 1|+ C

where C is an arbitrary constant.

11.

X

v+ 4

Integrate X=>0



Ans-letx+4 =t

Sodx = dt

2 3 1
= (t)2—8()z+C

2 1 1
:gt't2—8t2+c

1
=—t2(t—12)+C

Wl

1
(x+4)2(x+4—-12)+C

| bo W] B

3m0{—8}+c

where C is an arbitrary constant

12.



Ans-Letx® — 1=t

5 3x2 dx = dt

1 1
= f(xg — 1)3x°dx = J(xg — 1)3x%x? dx

1 dt 1 4 1
thE(t—I-'l}?:gf(ti-l-ti)dt

where C is an arbitrary constant.

13.

x2Z

Integrate
e

Ans—Let2 +3x3 =t

L 9x2dx = dt

%2 1. dt
et
—1 e + C
=3|=2
_—1 1 2
—ﬁ(t—z)+

—1

C

“ 182 +39)2

where C is an arbitrary constant



14.

1
x(logx)m’

Integrate x>0

Ans-Letlogx =t

1
—dx = dt
X

1 dx = J' i
x(log)™ 7 (pm

|

t_m+1

=——+C
—m+1+

B (1Dg}{}l_m

T (1—-m) +C

where C is an arbitrarv constant.

15.

X
g—4x2

Integrate

Ans-Let9 —4x? =t

& —Bxdx = dt

- |
= —Iloglt| + C
3 oglt| +

—1
:Flﬂglg — "-l-Kzl + C

where C is an arbitrary constant

16.



Integrate e?**3

Ans-letZ2x+ 3=t

w2de=dt

|
= [ e2xt3dx = Ej etdt

1
:E(Et}-FC

1
=~ (e2*+3) 4 C

where Cis an arbitrary constant.

17.
Int\?gr:rll:e-i2
EE
Ans-lLetx? =t
S 2xdx = dt
X i R |
= j e?dx = Ef ;dt

1
= Ej E_tdt

e +C
TR ]

N 2ex* te

where C is an arbitrary constant

18.



=1
ptan™ x

Integrate T2

Ans—Lettan lx =t

1

1+x2dx=dt

e
= [ 1+H2dx=fetdt

—ef+C
- etan_lx £

where C is an arbitrary constant

19.

e |
eZxi]

Integrate

Ans - Dividing the given function’s numerator and
denominator by e* ,we obtain

(e**-1)

@ e—e

(e2X+1) eX4e¥
e:{

J.e 1 _J.e e q
eZ¥ + 1 ex+e‘xx
_fdt

T g

=log|t| + C

= logle* —e™*| 4+ C

where C is an arbitrary constant.



20.

2 2x

[ e<* —e”
nte te ———

Ans-Lete?®* + e %X =¢
= 22X — 2e72¥dx = dt

= 2(eZ* — e X)dx = dt

e¥X _a 2 dt
MEENE

sz " E—Ex

| =4

1
t

log|t| + C

= R = B e

=g logle?®* + e 2%| + C

where C is an arbitrary constant.

21.

Integrate tan®(2x + 3)



Ans —tan?(2x — 3) =sec?(2x—3) -1
Let2x—3 =t
S 2dx = dt

= [ tan?(2x — 3)dx = [ [sec?(2x — 3) — 1]dx

1
:Ej (sec?t)dt — [ 1dx
] &
:Efsecztdt— | 1dx
_11: t C
=3 1§ 3 | WA G
1
zitan(.?x—ﬁ—x-i—{:

where C is an arbitrary constant

22.

Integrate sec?(7 — 4x)

Ans—let7 —4x =1t

s —4 dx = dt

i |
5 [ sec?(7 — 4x)dx = Tfsecztdt
= = (cant) 4 C
=1 ant) +

—1
= Ttﬂﬂ(? = 4)(} +-

where C is an arbitrary constant

23.



sin 1x

Integrate

V1-x2

Ans-Letsin ix=t

1

i

—s i
2+

(sin"1x)?

=——7—+C
5 +

where C is an arbitrary constant.

24.

2cosx—3sinx

Integrate

Gecosx+4sinx



Ans - Given function is

2cosx — 3sinx 2cosx — 3sinx

6cosx + 4sinx  2(3cosx + 2sinx)

Let3cosx+ 2sinx =t

(—3sinx + 2cosx)dx = dt

2c0sx — 3sinx dt
J —dx = [ —
bcosx + 4sinx 2t

1.1
=gzl 7

1
=i log|t] + C

1
=I5 log|2sinx 4+ 3cosx| + C

Where C is an arbitrary constant

25.

Integrate

cosZx(1-tanx)?



Ans - Given function is,

1 sec?

cosZx(1—-tanx)?2  {(1—tanx)2

Let (1 —tanx) =t
—sec?xdx = dt

2 2
;"f sec _jj

(1— I:Em:-s:}2

= it 2
1

=+=4C
t

1
= _4C
(1 — tanx) +

where C is an arbitrary constant

26.

cos '.,"X

Integrate

'\,X

Ans-Letyx =1t

1
—— dx =dt
2+/x

cosvVx
=¢-J dszjcostdtchostdtz 2sint + C
Vx

== 25i11\f§ +C

where C is an arbitrary constant.

27.

Integrate vSin2xXcos2x



Ans-lLetsinZ2x =t

so, 2cos2xdx = dt

= [ v/sin2xcos2xdx

where C is an arbitrary constant

28.

COSX

Integrate

v 1+sinx
Ans—Letl 4 sinx=t

5 cosxdx = dt

COSX dt
g O g | T
V1 + sinx Vit

1
t2

=1 +C

2
=2yt +C

=2Z2v1 4+ sinx+C

where C is an arbitrary constant.

29.



Integrate cotx log sinx

Ans—Letlogsinx =t

= —— - cosxdx = dt
sinx

5 cotxdx = dt

= [ cotx logsinx dx = J-tcit

tE

——+C
5k

i |
=5 (logsinx)? 4+ C

where C is an arbitrary constant.

30.

sinx

Integrate

1+cosx

sinx

dt
Ans- | dx:f—?

1+ cosx
= —log|t| + C
= —log|1l + cosx| + C

where C is an arbitrary constant.

31.

sinx

Integrate rcom)?



Ans-letl +cosx=t

—sinxdx = dt

sinx q _I dt
(1 + cosx)? AR t2

= —jt_zdt

1
t

B 1
" 14 cosx

where C is an arbitrary constant

32.

Imtegrate 1+cotx



Ans-Letl = [

l+cotx

1
=] ———=dx

COSX
2 8 e
SInx

sinx
=

dx

sinx + cosx

2s5inx

1
=—[ = dx
2" sinx 4 cosx

_ 3 (sinx + cosx) + (sinx — cosx)

S 2 (sinx + cosx)

—1f1d +1J.sinx—msxd
A X 2" sinx + cosx X

sinx — Ccosx

1 5 )
= — — d
2 () + Zf sinx + cosx *

Letsinx+ cosx =t

= (cosx — sinx)dx = dt

" =§+%f —(;::11:}
:E—llogltl G
2 2
x 1

T Elngisinx + cosx| + C

where C is an arbitrary constant.

33.

Integrate

1-tanx

X



1

Ans — Letl = [ ———dx
1 — tanx
J. 1
B _ sinx
cos X
COSX
— ——dx
COSX — Sinx
2cosx
= dx

COSX — sinx

| (cosx — sinx) + (cosx + sinx)

X

(cosx — sinx)

1 . cosx + sinx
=—[1dx+=] — dx
27 COsX— sinx

1
2
1
2
1
2

X 1J. coSX + sinx

2 27 cosx—sinx

dx

Put cosx — sinx = t = (—sinx — cosx)dx = dt

x 1. —(dt
R
- —llogltl +C
2 2
. 1l{),gricn::s;-: —sinx| + C
2 2

where C is an arbitrary constant.

34.

vianx

Integrate

sinxcosx



yianx

Ans- Letl = [

: X
SINXCOSX

yitanx X cosx

= - dx
sinxcosx X cosx

yianx

= | ————dx
tanxcos<x

secixdx

ytanx

Let tanx = t = sec?xdx = dt
dt
VWt

= 2vt+C
= 2vtanx + C

where C is an arbitrary constant

35.

(1 + logx)?

Integrate
Ans—Let1 + logx =t
i;
S —dx =dt
X

Ny (1 + logx)?

ta
=5 i
(1 +1logx)®
B 3

dx = [ t3dt

+C

where C is an arbitrary constant



36.

(x+1)(x+logx)?

Integrate

Ans - Given function can be rewritten as

(x + 1)(x + logx)?
X

1
= (1 —i—;) (x + logx)?
Let (x + logx) =t

1
(1 +—) dx = dt
X

= [ (1 + 3 (x + logx)%dx

= [ t2dt
t3

=g
3+

1
:§(x+lngx}3 0
Where C is an arbitrary constant.

37.

i it x3sin(tan—1x%)
1eET 1+x8




Ans - - 4x3dx = dt

x°sin(tan 'x%) 1 . sin(tan™t)
N s |
1+ x8 4 14t2

Lettan 't =u
dt=d

1+ t? !
From (1), we obtain

x3sin(tan 1x*)dx 1,
| = _ [ sinudu

1 g T4
=P e 4
= 4 COsu

1
i Ecos(tan_lt} +C

== _T cos(tan™1x*) + C

Where C is an arbitrary constant.

38.
10x° + 10%log,.10
Here, | <10 7 10 dx equals
A 105 —x10 ¢ C C.(10* —x19)-1 ¢

B.10* +x1% + C D.log(10* + x'%) + C



Ans-Letx!? + 10¥ =+t

dt
5 (10x? + 10%log.10)dx = J-?

. Jl[]}v:'Ei + 10%log.10 _[dt
h 10% 4+ 10x

= logt + C
=log(10* + x19) + C

Hence, correct answer is D.

39.

dx

sin?xcos?x

Here, [ equals

A.tanx + cotx +C C.tanxcotx + C
B.tanx —cotx+ C D.tanx —cot2x + C

dx
sin?xcos?x

Ans-Letl = [

dx

2 2

sin?x4cos?x
xcosZx

sin

sinx cos?x
=S R — dx+ | ————— 3 3 dx
sinZxcos?x sinZxcos?x

= j secxdx + j cosec’xdx

=tanx=cotx+ C

Hence, correct answer is B.

Exercise 7.3

1.



Find the integral of the function: sin®(2x + 5)

Ans - Given expression can be written as
1 —cos2(2x+5)
2

1 — cos(4x + 10)
2

sin?(2x+ 5) =

= sin?(2x + 5) =

Integration of given expression is

1.— 4x + 10
= [ sin2(2x + 5)dx = [ COS(ZX )dx

1 1
= [ sin?(2x + 5)dx = E‘f 1dx — Ef cos(4x + 10)dx

1 1/sin(4x+ 10
:-fsi112(2x+5}dxzix—§(sm( :i} })+C

1 1
o [ sin?(2x + 5)dx = SX— gsin@x +10)+ C

2.

Find the integral of the function: sin 3x cos 4x



Ans - Given expression sin 3x cos 4x
We know identity sin A cos B = g{sin(ﬁ + B) + sin(A — B)}

Using this identity we can write given expression as

sin3x cos4x = é {sin(3x + 4x) + sin(3x — 4x)}

We can integrate above expression as

1
= [ sin3xcos4xdx = | E{sin?x + sin(—x) }dx
1
= [ sin 3x cos 4x dx = Ef {sin7x + sinx}dx

1 1
= [ sin3x cos 4x dx = Ef sin7xdx + Ef sinxdx

: 1 /—cos7x
= [ sin 3xcos 4x dx = —( 7

1
5 ) ~5 (—cosx) + C

—C0S57X i COSX
14 2

». [ sin 3x cos 4x dx =

3.

Find the integral of the function: cos 2x cos 4X cos 6X.



Ans - Given expression cos 2x cos 4x cos 6x.
We know identity cosA cosB = %{cus(f—k + B) + cos(A — B)}

Using this identity we can write given expression as

cos2x(cos4xcosbx) = cos Zxé {cos(4x + 6x) + cos(4x —

6x)}

Integration of the above expression is
= [ cos2x(cos4xcos6x)

1
= [ cos2x li {cos10x + cos(—Zx}}] dx

= [ cos2x(cos4xcos6x)

1
= | [E {cos 2x cos 10x + cos 2x cos(—2x)}]dx

= [ cos2x(cos4xcos6x)

1
= Ef [{cos 2x cos 10x + cos? 2x}]dx
Again, applying the identity
cosA cosB = %{CDS(P& + B) + cos(A — B)}, we get

= [ cos2x(cos4xcos6x)

1 1
= Ef HE cos(2x + 10x) + cos(2x — 10x)

(=

1
= [ cos2x(cos4xcosbx) = EJ- [cos12x + cos8x + cosdx|dx

. f 2 4 — 1 [Sil’llZX . sin8x . sin4x]
~ | cos2xcosdxcosbx = = 15 > 3

4.

Find the integral of the function: sin®(2x + 1)



Ans - Given expression sin®(2x + 1)

LetI = [ sin3(2x + 1)dx

=1 = [ sin?(2x 4+ 1)sin(2x + 1)dx

= 1= (1 —cos?(2x + 1})sin(2x + 1dx
Letcos(Zx+1) =t

s~ —2sin(2x + 1)dx = dt

Integration becomes

1
=:~I=—§f(1—t2}dt

== 11r1':3+w::
2 3

Substitute cos(2x+ 1) = t,

cos®(2x+ 1
(3 })+C

1
== —E(EDS(Q.}:—I- 1) —

—cos(2x 4 1) 2 cos®(2x + 1)

o _
o [ sind(2x + 1)dx = = 3

5.

Find the integral of the function: sin®x cos3x



Ans - Given expression sin®x cos®x
LetI = [ sin®x cos®x dx
= I = [ sin?x sinx cos®x dx
=1 = [ cos3x(1 — cos?x)sinx dx
Letcosx =t
S —sinxdx = dt
Integration becomes
=>I1=—[13—t?)dt
=1=—[(t3—t5)dt

4 tﬁ
=l = e
Substitute cosx =t

. cos*x cos®x e
= 6

cos®x cos*x

o in? 3 d_}(: —_ C
fsm XC057X G 7 +

Find the integral of the function: sinx sin 2xsin 3x.



Ans - Given expression sin x sin2x sin3x

Using the identity sinA sinB = %cns[ﬁ — B) — cos(A + B),

given expression can be written as
sin x sin2x sin3x = sin x. ECGS(ZX — 3x) — cos(2x + 3x)

Integration of given expression is
= [ sinxsin 2x sin 3x dx

= %f (sinx cos(—x) — sinx cos(5x) )dx

= [ sinxsin 2x sin 3xdx = EI (sinx cos x — sinx cos 5x)dx

= [ sinxsin 2x sin 3x dx
oo ]‘j
2

= [ sinx sin 2x sin 3x dx

B 1 (—cnst)
4 2

sinZx
2

1
dx — Ef (sinx cos5x)dx

_ %f E (sin(x + 5x) + sin{x — 5x))}dx

= [ sinx sin 2x sin 3x dx

_ _E{:ZX s %f {(sin6x + sin(—4x))}dx

= [ sinxsin 2x sin 3x dx

—cos2x 1
=g Ef {(sin6x + sin4x) }dx

= [ sinx sin 2x sin 3x dx
—cosZ2x 1

—cosbx M cosdx
3 4

8 8

;8 [cosﬁx cosdx

--fsmxstxsmedX:E T —L‘DSZX]-I-C



7.
Find the integral of the function: sin 4x sin 8x.

Ans - Given expression sin 4x sin 8x

Using the identity sin Asin B = %cns(ﬂ. — B) — cos(A+ B)

given expression can be written as
; : 1
= sin 4x sin 8x = = cos(4x — 8x) — cos(4x + 8x)

Integration of given expression is

1
= [ sin4x sin8x dx = EI (cns(—f-lx} — cns(le})dx

1
= [ sin4x sin8x dx = EI (cos4x — cos12x)dx

1 lsinf-‘lx sianx]
4 12

~ [ sin4x sin8x dx = >

1-cosx

Find the integral of the function:

1+cosx



1—cosx

Ans - Given expression
1+cosx
f . . sy X 2 X
Using identities 2sin Z= 1 — cosx and cosx = 2cos S 1

Given expression can be writen as,

;X
1 — cosx _ 2sin? )

- —=
1+ cosx 9cgs2 %
1 — cosx , X
= _——— =tan’—
1 + cosx 2

Integration of given expression is

1 — cosx
= j dx= j[tan —]dx

14 cosx
1— cnsx
= J- j[sec ——1]d
1+ cosx
:}J’l—ccsx 3 tﬂ]lz 3 &
14cosx | 1 x
2
J‘ 1— cnsxd 5 X e
e B = t i
1+ cosx % anz <



COSX
1+cosx

Ans - Given expression
- . _— .7 X 2 X
Using identities 2sin = 1 — cosx and cosx = 2cos 5 1,

Given expression can be writen as

5 X i gk
COS X cos® 5 — sin
s o
1+ cosx 25052%
. 2 X
COS X 1 sin 7
=_ = — 11—
14+ cosx 2 easte
2
COS X 1 " , X
= —  —_J1—-t —
1+ cosx 2[ an 2]

Integration of given expression is

i COS X 1 : zxd
f Ef[ — tan E] X

11 cc:-sx

:}J' cos X d _'lJ‘l EX—I—ld
1+ cosx g Sk Idx

:}] cosxd_ljz zxdx
14+ cosx X_Z | ot 2]

X
f COS X 1 tan
=

=_—|2x — + C

1+cc:-sx 2 il
2

f COS X q X+C
e —_—_— S _t i
1+ cosx *=X anz

10.

Find the integral of the function: sin*x



Ans - Given expression can be written as sin*

1 — cos2x\ y1 — cos2x
= 5in x—( )( )
7
1
= sin*x = % (1 — cos2x)?
1
:'sm‘Lx—Z(l + cos??x — 2cos2x)
5 1y 1 4+ cosdx
= 5in“x = — 1—1———2(:052){)
4\ 2
x " _1f1+1+c054x 5 2)
sin®x 2\ > > Ccos2x
¢ 4 _1f3+1 4 5 2)
sin*x 2\2 zcos X cos2X

Integration of given expression is

X = sinx sin’x

_ 1 3 1
= [ sin*xdx =~ [ (—+—cus4x— 2(:052}:) dx
4° \2 2
:-f”*d—l +Sin4X in2x|+ C
5111};}(—42): 3 sin2x
J. q 3x sindx 1 5 =
sin‘xdx = B+ 32 45111 X+
11.

Find the integral of the function: cos*2x.



Ans — Given expression can be written as
cos*2x = (cos?%x)?

1 + cos4x\?
= cos*Zx = (—2 )

1
= cos*2x = 4 (1 + cos®*x + 2cos4x)

1 1 + cosBx
= cos¥2x = — (1 +——+ 2(:054—3{)
4 2
= 22 —1(1+l—|—CDSBX+2 4)
Cos x-4 3 2 cosdx
= 4y _1(3+c058x+2 4)
Cos X—4 > > cosdx

Integration of given expression is

= [ cos*2xdx = [ (E + i -+ CDS4X) dx
7 \8 8 2
] f F— 3 " sin8x 4 sindx
5 | cos®*2xdx = BX = =
12.
2
Find the integral of the function: ==

1+cosx



. . sin®x
Ans - Given expression ———
1+cosx

. 3 . g o K X X
Using identity sinx = 251115 cos - and cosx = 2cos? o 1,

Given expression can be written as

2
. X X
sinZx (Zsmi cos f)
s ==
1 + cosx i X
2
. . X X
sin% 4sin? 5 cos? 5
=% =
1 + cosx s P X
2
sin’x ;5 X
= — = 2s5in“ —
1 + cosx 2
sin?x
= —— =1 —cosx
1 + cosx

Integration of given expression is

sinx
= j—dx = ] 1dx — [ cos x dx
1+ cosx

f sin?x
S| ——d
1 + cosx

13.

Xx=x—sinx+C

cos2x—cos2a

Find the integral of the function: ——



2 i cos2x—coslo
Ans - Given expression ———

COSX—CD5O
. i . C+D ., C-D
Using identity cosC — cosD = —2311’1751n—2 , we get
i s RS S
cos2x — cos2a —2sin 5 sSin 5
— —
= . Xto o Xx—ao
BASETICO —2 sin sin
2 2
. 2(x+a) . 2(x—a)
cosZ2x — cosZ2a S 5 sin 5
= =
— . Xtoa . x—a
COSX — COSd sin + it
2 2
cos2x — cos2a  sin(x + o) sin(x — a)
= =

— . Xta . X—«
COSX — COS Siti 3 i 5

Using identity sin2x = 2 sinx cosx, we get

cos2x — cos2a
p—

COSX — COSt
lZSin 2 o) sin Z(X;_ cxj] lZsin 2(){2— %) sin 2[3{2— ﬂ)]

2

sin}(I T lD‘:sin}‘: —«
2 2
c0s2X — cos2w x4+ X—a
= = 4 cos cos
COSX — COSX 2 2
cos2X — cos2w
=
COSX — COSQ
2[ x-l—cx_l_x—u:_l_ Xta x—a
= 2 |cos cos —
2 2 2 2

Integration of given expression is

c0s82X — cos2a

= [ dx = 2 [cosx + cosa]dx
COSX — COS

] f cos2X — cos2a

dx = 2[sinx + xcosa] + C
COSX — COS«

14.



COSX—5inx

Find the integral of the function: e

COSX—sinx

Ans - Given expression ————
1+sin2x

We know that sin’x + cos’x = 1

Given expression can be written as

COSX — Sinx COSX — 5inx

1 +sin2x  sinx + cosZx + sin2x
We can apply the identity sin2x = 2sinx cosx, we get

COSX — sinx COSX — SInx

1+ sinZx sin?x 4 cos?x 4+ 2sinxcosx

COSX — sSinx COSX — 5inx

1+sin2x (sinx + cosx)?

Letsinx+ cosx =1t

~ (cosx — sinx)dx = dt

Integration of given expression is

J. COSX — SInx dx — f COSX — Sinx
1 + sin2x B (sinx + cosx)?
COSX — SInx dt
= dx = —
I 1+ sin2x % I t2
COSX — SInx
= dx = | t™2dt
I 1+sin2x J
COSX — Sinx
= dx=-t14C
I 1+ sin2x % 2
J. COSX — sinx " 3 0
1 + sinZx x= t

Substitute sinx + cosx = t,

COSX — sinx 1

j dx = — + C

1+ sin2x sinx + cosx




15.

Find the integral of the function: tan? 2x sec 2x

Ans - Given expression tan?® 2x sec 2x

Given expression can be written as

= tan®2x sec 2x = tan?2x tan 2x sec 2x

= tan®2x sec 2x = (sec?2x — 1) tan 2x sec 2x

= tan®2x sec 2x = sec?2xtan 2x sec 2x — tan 2x sec 2x
Integration of given expression is

= [ tan32x sec 2x dx

= [ sec?2xtan 2xsec 2xdx — [ tan 2x sec 2xdx

sec2x

= [ tan®2x sec 2xdx = [ sec?2x tan2x sec2x dx — 5

Letsec2x =1t

s 2sec2x tan 2x dx = dt

sec 2x
2

1
= [ tan3®2x sec 2x dx = Ef t2dt —

t? sec2x
= [ tan32x sec2xdx = T

Substitute sec 2x = t,

(sec 2x)® sec 2x

& | tan32x sec 2x dx =
fanxsecxx 6 2

16.

Find the integral of the function: tan* x



Ans - Given expression can be written as
tan*x = tan’xtan®x

= tan*x = (sec?x — 1)tan’x

= tan“x = sec’xtan®x — tan’x

= tan*x = sec’xtan®x — (sec?x — 1)

= tan®x = sec’xtan’x — sec?x + 1
Integration of given expression is

= [ tan*xdx = [ (sec?xtan®x — sec?x + 1)dx
= [ tan*xdx = [ (sec?xtan?x)dx — [ sec?xdx + [ 1dx
= [ tan*xdx = [ sec?xtan?xdx — tanx + x + C
Lettanx =t

~ sec?xdx = dt

= [ tan*xdx = [ t3dt — tanx + x + C

3
= [ tan*xdx = e tanx+ x+ C

Substitute tan x = t,

1
s [ tan*x dx = Etan%: —tanx +x+C

17.

sin®x+cos?

Find the integral of the function:

X

sinZxcosZx



Ans - Given expression can be written as

sin®x + cos®x sin®x cos®x
> =
sin?xcos?x sinxcos?x sin?xcos?x
sin®x + cos®x sinx cosx
> e

. +—
sin?xcos?x cos?x  sin?x

sin®x + cos®x

Dr——s 3 = tanxsecx + cotx cosec x
siN“Xcos<x

Integration of given expression is

sin®x + cnsgx
= tanxsecx dx + | cotxcosecx dx

sinxcos?x

dx = secx — cosecx + C

sin®x + cos®x
=

sin‘xcos?x

18.

2
Find the integral of the function: ISR PR

cosix



: . cos2x+2sin®x
Ans - Given expression ———————
CoO5-X

By applying the identity cos 2x = 1 — 2sin’x we get

cos2x+2sin?x . Cco52Xx+1—Ccos52x%

cosZx o COS2X
cos2x + 2sin’x 1
> e
cosZx cos2x

cos2x + 2sin®x .

= 5 = sac™ X
COsSX

Integration of given expression is

cos2x + 2sin’x
—
cos?x

dx = j sec? x dx

dx =tanx+ C

e 5

cos2x + 2sin’x
cos?x

19.

Find the integral of the function:

sinx cos¥x



Ans - Given expression —
5INX CO5 X

We can apply the identity sin x + cos? x = 1, we get

1 sin?x 4+ cos’x
= o= g 3
sinx cos3x sinx cos3x
1 sin’x cos?x
:. - 3 — . 3 + " 3
sinx cos3x sinxcos3x  sinx cos3x
1 sinx 1
:. - 3 = 3 -
sinx cos®x cos3x  sinx cosx
1 ) cos®x
= ————— = tanx sec’x + ————
sinx cos3x SiNX COSX
CcOsZx
1 2 sec®x
= T3 = tanxsec‘x +
sinx cos3x tanx

Integration of given expression is

=5 L [t dx + [ EECZX«I
Sinx cosiy (X = ] tanx sec’xdx p—
Lettanx =t
s sec?xdx = dt
= dx = | tdt dt
[ — SinXCoS?X . I +]
t2
= [ ———dx=—+log|t| + C
sinxcos3x 2
Substitute tanx = t,
L f = d—lta2+l tanx| + C
") Sinxcosdx 2 AT IOBIERE
20.
Find the integral of the function: e

{cosx+sinx)?



Ans - Given expression can be written as

COo52X cos2x

(cosx + sinx)? cos®x + sin’x + 2sinxcosx

2

We know that sin“x + cos?x = 1 and 2sinx cosx = sin2x we

get

COS2X COsS2X

(cosx + sinx)? " 1+ sin2x

Integration of given expression is

f coS2X _ j cos 2X
1+ sin 2x %

(cosx + sinx)?
Let1l +sin2x 4+t

5 2c0s 2x dx = dt

Integration becomes

CcoS2X
I

2 (. |
dx=-) —dt
(cosx + sinx)? X ZI t

J. cos2x dx — 1l It + C
(cosx + sinx)? B

Substitute 1 + sinZ2x =t

=J

Ccos2X
/

cos2X

1
dx = =log|1 in2 €
(cosx + sinx)? =5 AEIL-Fsigx] +

1
dx = =1 inx)?| + C
(cosx + st =g og|(cosx + sinx)“| +

COS2X

. f

(cosx + sinx)? dx = log] (cosx + sinx)| + C

21.

Find the integral of the function: sin~!(cosx).



Ans - Given expression sin~!(cosx).

Letcosx =1t
Lsink =41 —t2
= —sinxdx = dt

dt
= dx=——
S1Nx
dt
VL1

Integration of given expression is

= dx=—

—dt
= | sin"*(cosx)dx = | sin™t (—)
f Jsiie (-~

o sin~ 1t
= [ sin 2 (cosx)dx = —[ o dt
ik

Letsin"t=u

1
= ————dt = du

W2



Integration becomes

= [ sin"!(cosx)dx = [ 4du

2

u
= [ sin™!(cosx)dx = — 2 +C

Substitute sin" 1t = u

sin~1t)?
= [ sin™!(cosx)dx = — % +C

Substitute cosx = t

= [ sin™!(cosx)dx = — [sin_l(i?c.:nsx}]z +C....(1)

We know that sin™1x + cos lx = —

mn T
~ sin"1(cosx) = 5~ cos 1(cosx) = (E A x)

Substitute in eq. (1), we get

22.

Find the integral of the function:

cos(x—a)lcos(x—h)



Ans - Given expression can be written as

1 B 1 sin(a — b)
cos(x —a)cos(x—b) sin(a—b) !cos(x —a)cos(x — b)]

1

- cos(x — a)cos(x — b)

B 1 sin[(x — b) — (x — a)]
~ sinfa—b) [ cos(x —a)cos(x —b)

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

1
- sin(a — b) \ cos(x — a)cos(x — b)

—

1

e cos(x — a)cos(x — b)

= Sitla b [tan(x — b) — tan(x — b)]

Integration of given expression is

J - d
ki cos(x — a)cos(x — b) %
= | sin[al— ) [tan(x — b) — tan(x — b)]dx
1
+1 cos(x —a)cos(x —b) b
=] sin(al— ) [—log]cos(x — b)| + logcos(x — a)]
= f 1 dx

cos(x — a)cos(x — b)

1
=) sin(a —b) llng

cos(x —a)

cos(x — b)

|+

23.



sinZx—cos2x

Solve the following: [ N dx is equal to
A.tanx + cotx + C B.tanx + cosecx + C
C.—tanx + cotx + C D.tanx + secx+ C

L, 2
. z SIITX—CO5™X
Ans - Given expression f e e———
S5IN-XCO05°X

Given expression can be written as

sin?x — cos?x sin?x COS°X
= 3 5 dxzf—_z zdx— e zdx
sinZxcos?x sin?xcos?x sinZxcos?x
2 2

SIN“X — COS“X
= [— " s—dx = [ sec?x dx — [ cosec?x dx
sinZxcos?x

| sinx — cos?x

— 5 dx = tanx + cotx + C
sin?xcos?x

< Option A is correct answer

24.
Solve the following: [ ortts), dx equals
& cosZ{eXx) =
A. —cot(ex*) + C B.tan(xe*) + C

C.tan(e*) + C D.cot(e*) + C



e (1+x)
cos2(eXx)

Ans - Given expression f
Lete®*x =t

L(efx+eX 1)dx =dt
= eX(x+ 1)dx = dt

Integration of given expression is

e*(1+x) dt
= cosZ(e*x) dx = J cosit
e*(1 +x) 2
:‘I de—ISEC tdt
e*(1 +x)
= I mdx-tant-!—ﬂ

Substitute e®*x = t,

o f

e*(1+x)

o ars) dx = tan(e®*x) + C

~ Option B is the correct answer

Exercise 7.4
1.

3x2

Integrate the function T




Ans-Letx® =t
Now, differentiate both sides

3x%dx = dt

J‘ 3x? dx—f 3x?

x6+1 ) (x®)2+1
f 3x? q _I 1 4
T ] R

3x? )
X5+1dX:tan t+ C

3x?
jxf‘ " ldx =tan"1(x3) 4+ C

Where C is an arbitrary constant.

2.

Integrate the function

v 1+4x2



Ans-letlZ2x =t

Now, differentiate both sides

2dx = dt
dx_dt
— 2

1 1
x=[ dx

——d
J V1 + 4x2 J1+ (2%)2

d
= = (3)

[ s 1f L
—_— X = —
V1 + 4x2 27 N1+t

1 1
fﬁdXZE(IDgF-F \/1+t2|)

+C lf dx—log|x+1fx2+32”
Vx? + a?

1 1

Where C is an arbitrary constant.

3.

Integrate the function ———
J(2—x)2+1



Ans-let2 —x=1t

Now, differentiate both sides

0—dx=dt
dx = —dt
1 1
dx = —d
Y i L
1 !
dx = — d
I«J(Z—X}z+1 g f‘u"1+t2 :
1
eyt (el Vi)
+C [f %dx:log|x+1f:~;2+32”
VX a
f\f(z 1}2+1dx=—lng|(2—x}+J[2—x}'-“-+1|+c
— X
1 1

dx = lﬂg(

C
IJ(Z—x)EH (2—:{)+x/x2—4x+5)+

Where C is an arbitrary constant

4.

1
Integrate the function ——
V9-25x2



Ans-letbx =+t

5dx = dt
q _dt
*=F

1 x|
f\ha—zsxz dx_f\/(a)z — (5x)2dx

J xfta—lw = j 3)’ — (02 (%)

]
V9 — 25x2 5) J(3)2 — (v)?

j 1 d—1'"1(t)—|—CU 1 s — __1x]
mX—SSIH 3 HZ—XE X — 5In a

j 1 d | (5){) LB
——{aX — — 51 e
V9 — 25x%2 5 3

Where C is an arbitrary constant.

5.

Integrate the function

x
1+2x4°



Ans-Lety/2x2 =t
Now, differentiate both sides,

2y 2xdx = dt

dt
242

j 3x dx _J 3x dx
1+2x% ] 1+ (2x2)2
3x 3 dt
= | )
J- 1+ 2x% f 14+t2\242

f 3 3[ 3 &
1+2x*  242) 1+¢2

f oK dx = - t —1t+CU ! dx = tan™ ! +{:]
1 +2x2 " yz 0 LERE

xdx =

3x 3
dx = ——tan"}(v2x?) + C
jl—l—Zx*‘ 2Nﬁ:m (x/_x)+

Where C is an arbitrary constant.

52

1-x%

Integrate the function




Ans-Letx® =t
Now, differentiate both sides
3x%dx=dt

dt

Ed:_
X ax 3

X 1
J - dngf

1 —x8

x? 1/1 1+t
dx = —|=log |——— C
J * (2 08 —t|)+

)+

Where C is an arbitrary constant.

1 —x5 3 1
_1l at+x
" 2a °& a—x

1 —xb 3 1—x3

x? 1/1 1+ x3
Il dx = —(Elng

7.

x—1
Vx2-1

Integrate the function




Ans -

i 1
J xz—ldx:fxz—ldx: e |
X
For dx
j x2 —1

Now differentiate both sides,

2xdx = dt
dt
xdxzi
X 1 ¢dt
L
j x2 -1 I\E 2
1
| : dx = = [t 2dt
52—
| X 4 1 7 -
x__
Xz—l 2 _1_|_1

(D)



X 1
[ ——dx=+vi+C
21

X
[ ——dx=+x2-1+C
2 -1

From equation (1) we get,

x—1 X 1

——dx=| ——dx— | ———dx

J x2—1 fﬂ..f}:z—'l J x2 -1
—1

fx dx x2 1—log|x+1fx2—1|

+C [f dx-log|x+1fx2—azll

Where C is an arbitrary constant.

8.

2
Integrate the function

Jx %6436



Ans-Letx® =t

Now, differentiate both sides,

3x2dx = dt
24 _dt
xfdx = —
x?2 x2

/

————dx = dx
e e

| x2 5 i 1 (dt)

— X ey, —

N 1 a6 \/(t)z + (a3)2 3
x2 1 1;

I =23 e

x? 1
o 2 3)2
| Xﬁ+aﬁdx 310g|t+\/(t} +(a}|
dx
+C[—:10 x+1fx2+azl
— gl I
x? 1
I T S {36 | A6
| x5+a‘5dx 3log|x+ X +a|—|—C

Where C is an arbitrary constant.

SEEZX

Integrate the function

JtanZx+4



Ans-lettanx =t
Now, differentiate both sides

sec?x dx = dt

sec?x sec?x

_EEE g &
Vtan?x + 4 \/[tanx}z + (2)2

2

sec?x dt
g EEE gy BE
Vtan®x + 4 t2 4+ (2)2

sec?x

VtanZ?x 4+ 4

dx

= log |1: + 2+ (2}2|

1
+ C[J- —'};z——l—azdx o ng|X+ 1;}{2 —I—aZH
2

sec®x
—————dx =log [tanx + /tan’x + 4| + C
Vtan®x + 4 | |

Where C is an arbitrary constant.

10.

Integrate the function ———
Vx242x+2



Ans-Letx+ 1=t
Now, differentiate both sides
dx = dt

Now,

j 1 dx—f < dx
Vet 2x+2 ) J&x+ 12+ ()72

1
dx = d
jﬂf}:z +2x+2 J (£)2 + (1)2

1
dx
j\a’xz+2x—|—2

= log |t+ V2 +1
-I—le = dx=lng|x+1fx2—|—a2|]
x% +a?

dx=log|(x+ 1)+ (x+1)2+1|+C

j 1
Vx2 4 2x+ 2

1
dleog|x+1+\/xz+2x+2|+c
Vx2 + 2x + 2

Where C is an arbitrary constant.

11.

Find the integration ———=
VIx24+6x+45

Ans-Let3x+ 1=t
Now, differentiate both sides
3dx = dt

4 _dt
a7



1 1

dx =

VOx2 + 6x+5 VoxZ +6x+1+4
1 1

dx =
VOox2 + 6x+5 J(Bx+ 1)2 + 22

dx

1 1 d
o= i)
VOxZ + 6x+ 5 t2+22\3
1 1

dx = ———dt
V9x2 + 6x+5 VtZ + 22

1 1
- [i2 2
ﬂ9x2+6x+5dx_3lngit+ 425 G
1

VvIx2 + 6x+ 5
+C

1
dx:glog|(3}:+ 1) ++/(3x+ 1)2 + 22|

1 1
dx ==log|(3x+ 1) +/9x2 + 6x+ 5|+ C
VOx2 + 6x+ 5 3 gl ) \/{ |

Where C is an arbitrary constant.

12.

Integrate the function

J7T—6x—x2



Ans -

j . dx—j ! dx
V7 —6x—x2 J7 — (x% + 6x%)

1

1
dx:j dx
fﬁf?—ﬁx—xz J7—(x2+6x+9—9)

dx

| === =
V7 —6x—x2 \/7—}9—(}:4—3)3

1 1
j¢7—6x—x2dx:jJ16—{x+3}2dx
j L dx:j ! dx

V7 — 6x — x2 J42 — (x + 3)2
Letx+3 =t
dx = dt
Now,
J’ ! d};:j ! dx
V7 — 6x — x? V4 — (x+3)?

1 1
dx:j—d}{
jx-’?—ﬁx—xz V42 — 2

t
i —1(_) c
X = sin . -+

x+3
dxzsin_l( 1 )-[—C

J' 1
V7 — 6x — x2

J' 1
V7 — 6x — x2

Where C is an arbitrary constant.

13.

lntﬂgrate thE fIJIlEl]DII m.



Ans -

dx

f = [ =
N
JE—D(x—2) VxZ —3x+2

f\f(x_li)(x_z)dxf\]xz3xi23+2d}{
S
1 dx

2

3 -@)

I\f(xli)(xz)dx_f\f(



N letx ——=t
ow, let x 5

dx = dt

dx

Now,
[t J(xi)i@f

1 - 1
f,/(x —D(x—-2) dx = f \/(‘3‘2 - (%)2 dt

1 2
=log|t+ |t? — (E) : it &

1
dx
fJ&—lxx—a

2
j\/ix—113»(x—2}dx:l°g|(X_%)Jr\l(x—;) —}f|+c

3
(x—i)+v’x2—3x+ 2|+c

x =log

1
d
jJ@—lHr—a

Where C is an arbitrary constant.

14.

Integrate the function e

Ve43x—x2



3
Ans-Letx—E:t

Now, differentiate both sides
dx = dt

Now,

f¢8+3x—x2dx:f\/8—(xz—3X)dx

2 342+

j«!a+3x—x2 f\/ 9 9)

dx

f¢a+3x—x2 f\/a 3 9)
j dx = dx
xf8-|—3x—x2 \/ﬂ 5 EZ

(4)_(“ _2)

1

j dx = dx
V8 + 3x — x2



1 t
dx =sin"!—+4C
V8 + 3x — x2 V41
2
3
1 .23
f dx =sin"!——=2~4C
V8 + 3x — x? V41
j 1 P o I
X = sin
V8 4 3x — x2 Va1

Where C is an arbitrary constant.

15.

Integrate the function o o

Ans-(x—a)(x—b) =x2—-(a+b)x+ab

(a + b)? B (a + b)?

(x—a)(x—b)=x?—(a+b)x+ 7 7y

+ ab

a +h)]2 B (a — b)?

(x—a)(x—b}z[x—( 5 TS

Now, let

a+b_t
x (2)_

dx = dt



Now,

1

J = — dx = [ - gdx
J(x—a)(x—b) J[X_(a;h)] _(a;b)
| L dx = [ 1 dx
fe=aG=m " [ @by’
1 a—by*
f\/(x_a}(x_b}dx:lng t+\lt2—( 5 ) + €
J. 1

d
JG-aG-b

{x—(a—;b)}—l-u"(x—a}(x—bﬂ—kc

= log

Where C is an arbitrary constant.

16.

4x+1

Integrate the function ————
V2x24x-3




Ans-Let2x? +x—3 =t

Now, differentiate both sides

(4x + 1)dx = dt
4x + 1 1
dx = [ —dt
V2x2 +x—3 Vvt
1
4x + 1 t 2!
dx = 1 o o &
'M'IIZXZ‘E‘X—S _E—i_]‘
4x+ 1
[ dx =2Vt +C
V2x2 +x— 3
4x+ 1
[ dx=2{2x2+x—3+4C

V2x2 +x— 3

Where C is an arbitrary constant.

17.

Integrate the function il

,,‘.fxz_ 1



Ans —

J. x4 2 q f X q —I-f 2 q
A= —d% ——dx
Vvx2 —1 Vx2 —1 Vx2 — 1
x4+ 2 1 2x 1
[ ———dx == ——dx+ 2] ——dx
VxZ —1 27 {x2 -1 VvxZ —1
1 2x
Now, for — [ ———dx, letx? —1 =t
27 Jx2 -1

Now, differentiate both sides,

2x dx = dt

Now, in equation (1),

x+ 2

/

x+2

/

x+2
VxZ —1
x+2

xZ2 —1

/

/

x2 —1

VvxZ —1

Gl 22 g g

- — _— —X

27 \x2 -1 VxZ2 —1
1, dt 1

dx==) =+2) ——=dx
zfﬁ J”:{2—1

dx :%(Zﬁ) +210g|x+~,£x2 —1| +C

dx =x? -1+ 210g|x—i— VX2 — 'l| +C

Where C is an arbitrary constant.

18.

Integrate the function

Sx-2
3xZ+2x+1



Ans -

J. 5x — 2 4 _J. 5x q J. 2
TR N L CP I, NI R AT I R
f bx — 2 q
3x2 4+ 2x+1 %
5 b e | 2 5
~ 5 ARl T AR 2RI
J. bx — 2
3x? +2x+ 1
5, 6x+2-2 [ 2 5
~ 6 3x2+2x+1 R R ke
[ 5x-2 . 5 6x + 2
32+ 22+1 " 6° 324 2x+ 1
5 1 2
s —] dx
37 3x24+2x+1 Ix24+2x41
[ 5x-2 . 5 6x + 2
32 +2x+1 0 67 3x2+2x+ 1
——f d% o (1)

3x2+2x+1

dx



6x + 2
3x2+2x+1

5
Now, forgf

Let3x? +2x+1 =t
Now, differentiate both sides,
(6x + 2)dx = dt

Now, ineq (1)

f 5x — 2
3x24+2x+1
5 6x+ 2
T 67 32+ 2x+ 1 __f3x2+2x+ldx
5x — 2 1
f ax=2 [ zde—= | dx
3x2+2x+1 3(xz+%x)+1



bx — 2

d
f3x2-|—2x+1 =
Sjldt Hf 1 4
= ot X
67 t 3 ooyl
3(x2 +5x+5-35) +1
| 5% — 2 d—5f1dt 11[ 1 -
32 +2x+1 0 67 ¢ 3 . 12 1 i
(x+3) -3+
5x — 2 SR | ¥4 1
dx == [ —dt— — d
foz-l—Zx—i-lx 6It 3f3 ne 2%
(x+3) +3
5x — 2 5.1 11 1
= | d
fsermerd=g/ 743/ i (B
(x+3) +(T)
[ Gi—2 d _51 il 11(31: _13x+1)+c
SREFIRLEL - 6O 9N B
[ %72 = logl3x® + 2%+ 1]
3x2+2x+1 X =g 081X X
llm_l(3x+1)
———1dl
32 V2

Where C is an arbitrary constant.

19.

ox+7

Integrate the function o



Ans -

bx + 7 bx + 7
| dx =
JE—5)(x—4) Vx2 —9x + 20
ox: ./ 6
{ z dx = [ i dx
JE=5)x—-4) Vx2 —9x + 20
1
+7 dx
fxfx?——gx%-z{]
bx+ 7 2
{ - dx =3[ - dx
JE=5)x-4) Vx2 —9x + 20
1
+7 dx
Jﬂx’xz—gx-!-ZU
bx+ 7 2x—9-+9
f * =13 x dx
JE—=5)(x—4) VxZ —9x + 20
1
+7f dx

Vvx2 —9x 4 20



ox+ 7 2x—9

| d=3/f dx
J(K—S}(x—él} Vx2 —9x + 20
27 3 |
+ dx+ 7 dx
f¢x2—9x+20 fxf'rxz—‘?x—l—ZU
ox+ 7 2x — 9
[ = de =3[ — =2 2=
JE-5x—-4) VxZ —9x + 20
434 . d (1)
Vx2 —9x + 20
Now for 3f jx—_gdx,
VEX=—9x+20

Letx? —9x+ 20 =t
Differentiate both sides,

(2x — 9)dx = dt



Now, from eq. (1),

6x+ 7 2x—9

dx = 3 d
IJ(X—S}(X—‘I-} i fu’xz—gxirzo *
1
d
e Vx2 —9x + 20 =
bx + 7 1
dx =3[ —d
jJ(x—S}(x—él) e o
434/ ! dx
J}:z—*}x+%—%+20
bx+ 7 1
dx =3[ —d
fJ(x—S}(x—-ﬂ g f«ﬁ '
434/ ! dx

81 81
Z__qg e S e,
Jx X+ i ] + 20



bx+ 7 1
dx =3[ —d
IJ(x—sj(x—4} g BIxE '
434/ a dx
J6-3) -G
2 2
f 6x+ 7 :3(2\/3

d
JG-5G-9

+34log + C

-2+ Jo-2) -

dx = 3 (szz —9x+ 20)

ox+ 7
JE-5)(x—4)

/

9
+34log (x—z) +/x2 —9x + 20| 4G

Where C is an arbitrary constant.

20.

x+2
Jax—x2

Integrate the function



(D)



1 4-2x
Now, for — Ef ———

dx,

Wax—x2

Let4x —x% =1t
Now, differentiate both sides,
(4 — 2x)dx = dt

From eq. (1) we get,

ji :——f dx—!—ﬁ‘rf;dx
Vax —x2 «Ji Vax —x2
jd%dx:_%f%dtHfJ—(xz—LJraf—ar}dx
f%dx: ; Jdt+4f\/4_(i_2}2dx
f%dx:—%(Z\E)+4sitl_1X;2+C

Where C is an arbitrary constant.

21.

x+2

Integrate the function ————.
Vx2+2x43




Ans -

x4+ 2
dx
Vx2 +2x+ 3
X 1
= dx + 2 dx
VxZ 4+ 2x+ 3 VxZ +2x+ 3
Xx+ 2
dx
VxZ + 2x + 3
- B il 1 d
= — X X
27 JVx2+2x+3 Vx2 +2x+3
x+ 2
dx
Vvx2 +2x+3
1. 2%}2—2 g |
= dx+2f dx
27 Vx2+2x+3 Vx2 + 2x + 3
x+ 2
dx
Vx2 +2x+ 3
1 2x+ 2 1
= | dx— [ dx
27 Jx2+2x+3 Vx2 +2x+ 3
1
+2f dx
VxZ +2x+ 3
X+ 2
dx
Vx2 +2x+ 3
1 2x + 2 1
—_ | d+ [ dx
27 x2 +2x+3 Vx2 + 2x + 3
(1)
an,forij s

27 Vx2+2x+3
Letx? 4+ 2x+ 3=t
Now, differentiate both sides,
(2x 4+ 2)dx = dt

Now, from eq. (1)



x+2

Vx2 + 2x+ 3
1 2x + 2 1
B dx + dx
27 x2 +2x+3 V2 +2x+3
X+ 2 j P | 1
dx=—[ —dt+ [ dx
Vx2 +2x+3 27 4t V2 +2x+1+2
X+ 2 1.1 1
\fz 2 SdX:E ‘\—/_dt+f dl{
t
exd J(x+1)2+(ﬁ)2
x4+ 2
dx
Vx2 +2x+3
1
:E(zﬁ)+log|(x+ D4+Jx+D2+2|+C
x+ 2
dx
vx2 + 2x + 3
=x2+2x+3

+lug|(x+ D+ +2x+3|+C

Where C is an arbitrary constant.

22.

x+3

Integrate the function Y



sz—Zx—SdX_sz 2 —de+3‘[xz—2 _de
x+3 1 2 1
sz—Zx—SdX Efxz 2 —de+3‘[x2—2:{—5dx

%33 1. 2x—2+4+2
IXE—ZX—SdX_EIxE 2 de—l_ Ixz 2 —de
x4 3 : 2x— 2
IXZ—ZX—S X Efxz 2x—5 x
4f : d 1
+ s T (1)
1 2%x—2
an,fnrgf il

Letx? —2x—5=t
Now, differentiate both sides,
(2x — 2)dx = dt

Now, from equation (1),

"y el 1 2x— 2 1
sz—Zx—de_E“rxz—Zx—de+4Ix2—2x—5dx
x+ 3 Il z=1 1
sz—Zx—SdX_E‘[Edt+4fx2—2:x:+1—1—5dx
x+3 11 1
| o—pegin=c] —dr+4] (X_l}z_(ﬁjzdx
x+3 1 1 x—1—46
dx =—lo t+4(—)lo —— |4+ C
IKE—ZX—S 2 Bl 2V/6 g(x—1+\fg)
" el 1
_ 2 _ o9y
fxz_zx_sdx—zloglx 2x — 5|

+4 (%@) log (ﬁ) + G

Where C is an arbitrary constant.



23.

5x+3

Integrate the function ————.
VxZ+4x+10
Ans -
5x+ 3 5x
dx = dx
VxZ +4x + 10 Vx? + 4x+ 10
+3f 2
VxZ + 4x+ 10
5x+ 3 5 2x
dx == dx
VxZ +4x + 10 27 Vx?2 +4x+ 10
1
+3f dx
Vx2 + 4x + 10
5%+ 3 ) 2x+4—4 d
= — X
Vx2 + 4x + 10 27 Vx? 4+ 4x+ 10
1
+3f dx
VxZ +4x + 10
5x+ 3 5 2x+ 4
dx = — dx
Vx2 +4x + 10 27 x? +4x+ 10
1
— dx . (1)

Vx2 +4x+ 10



5 2x + 4
Now, for —f dx,
27 VJx2 +4x+ 10

Letx? +4x 4+ 10 =t
Now differentiate both sides,
(2x+ 4) dx = dt

Now, from eq. (1),

bx+ 3 5 2x+4
Vx2 + 4x + 10 27 \x2 +4x+10
1
| dx
Vx2 +4x 4+ 10
5%+ 3 5.1 1
de=—[ —dt—-7[ dx
VxZ + 4x + 10 27 e V2 +4x+4+6
5x + 3 5.1 1
f«H: T w_'”dt_?f o
+4x + t 2
A \/(x+z}2+(~.@)
5x + 3 5
= dx = = (2v%)
Vx2 +4x + 10 2
2
— 7log (x+2}+\/(x+2}2+(\./g)‘—l—ﬂ
5x + 3
* dx = 5/x2 + 4x + 10
Vx2 + 4x + 10

—?1ng|(x+ 2) + /%2 + 4x+ 10| + C

Where C is an arbitrary constant.

24.



dx

Jq:!-:2+21‘{+2 equals
Axtan }(x+1)+C B.tan 1(x+1) + C
Cx+1Dtan1(x) + C D.tan 1(x) + C
Ans —
f dx _f dx

x24+2x+2 Y xZ242x+1+1
f dx —f dx

x24+2x+2 Y (x+ 1141
f dx _1t ‘1(X+1)+C

2+2x+2 10\

dx
—kan T 1)+C

J.::f:2—|-2:m:.+2 2=tk

Thus, the correct answer is B.

25,
[ J% equals

Agsin™ (Z2) +C B.;sin"! (Z2) + ¢
C.3sin ! (B2) + ¢ D. 5sin~! (Z2) 4+ C



Ans -

dx B dx
jﬁ_j\/_4 (xz—

9
=)

dx 1
f—zf dx
VOx — 4x? 4 (=2 B BL)
X"~ 4% T 64 64

1

dx

2

-3 -]

o)
J

J’ dx lj 1 q
= W
VOox —4x2 2 ng 942
(8) ~ (-3
9
dx L. ol 7R
J—z—sm 1 +C
VOx — 4x2 2 %
f dx 1 _l(Bx—9)+C
xf9x—4x2_25m 9

Thus, the correct answer is B.

Exercise 7.5

1.

- - X
Integrate the rational function T



A B

Ans - Let (x+1)(x+2) = (x+1)  (x+2)

= x=Ax+2)+Bx+1)

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

2ZA+B=0

On solvingwe get A= —1land B=2

- X B 1 2
GrD&E+2)  &+D &G+2)

Ly X o 1 2 q
J(x-i—l)(x—FZ} X_j(x-i—l}—l_(x-i—z) X

=—log|lx+ 1|+ 2log|lx+ 2|+ C

=log(x+ 2)? —loglx+ 1|+ C

Where C is an arbitrary constant.

Integrate the rational function T



1 A B

Ans - Let (x+3)(x—3)  (x-3) @ (x—3)

Equating coefficients of x and constant term, we get
A+B=20
—3A+3B=1

1 1
On solving, we get A = — E and B = =

1 -1 1
:}(x+3}(x—3}_6(x+ 3}+6(x—3}

1 1 1
I(E )dx:j (6(x+3}+6(x—3))dx

1 1
= —Elugix+ 3| +Eloglx— 3] +C

1 |&x=3)
68 ra) T €

Where C is an arbitrary constant.

3x-1

Integrate the rational function (x—1)(x—2)(x—3)




Ans —

Ix—1 _ A B C
G-Dx-2x-3) &-D x-2 &-3)

3x—1=Ax—-2)(x—3)+Bx—1)(x—3)
10l D x—1)

Let

Equating coefficients of x?, x and constant term, we get,
A+B+C=0
—5A—-4B—-3C=3

6A+3B+2C=-1

Solving these equations, we obtain A=1B = —-5,andC = 4
3x—1 1 5 o 4
x-DEx-2)x-3) &-1) &-2) &-3)
A1

=1 T oy L

:f{ 1 5 4 }dx

G- -2 ®—3

= log|x — 1| — 5log|x — 2| + 4log|x— 3| + C

Where C is an arbitrary constant.

4.

Integrate the rational function

X
(x—1)(x-2)(x-3)



Ans -

X B A B C
G Dx-2x-3) G D G2 &3

Xx=Ax—-2)(x—-3)+Bx—-1DE—-3)+Cx—1(x—2)

Equating coefficients of x2, x and constant term, we get,
A+B+C=0

45 —-3C=1

6A+4B+2C=0

1 3
Solving these equations, we obtain A = 5 B=2andC=—

| X I 2 3
- D&x-2x—3) 2&—-1) x-2) 2&x—3)

X

if&—n@—au—@“

B J. { 1 2 i 3 }d
T REx-D x—2)  2x-3)J
1 3
= Elog]x — 1] — 2log|x — 2| + Elﬂglx —3|+C
Where C is an arbitrary constant.

5.

2x

Integrate the rational function R nerd




Ans —

2x A N B
x2+3x+2 (x+1) (x+2)

Let

2x=A(x+2)+Bx+1) s (1)

Equating coefficients of x?, x and constant term, we get,

A+B=2
2A+B=0
Solve these equations, we obtain A = —2and B = 4
2x -2 4
"GtDE+2) G+D  x+2)
2x 4 2
=] GrD&E+D) ™ I {(}H- ) x+ 1}}dx

= 4log|x + 2| — 2log|x+ 1] + C

Where C is an arbitrary constant.

1-x2
x1-2x)

Integrate the rational function



X _Ax+B C
EIDGE-D &+D &G-D

x=(Ax+B)(x—1)+Cx2+1)

Ans - Let

x=Ax? —Ax+Bx—B+Cx?+C

Equating coefficients of x?, x, and constant term, we get

A-A+B=1
—B+C=0
_ _ 1 1
On solving these equations, we get A = — = B = > C= 5
1 1 1
X :(—§X+z)+ 2
(x2+1)(x—1) x4+ 1 (x—1)
X 1 X 1 1
= . dx + = d
oy ey b 2+1 X+2f Zy1
1
2
1 2x 1 1
=—ZJ"X2+1dx+Etan x+§logix—ll+c



Solving these equation, we obtain A = 2 and B = 3

_2-x _2 3
Tl ) % D%

Substituting in equation (1), we get

x(l—Zx}:E—I_E

amm=! bl el

=2} loglx| + ’
— Pk i o

1 — %2 1 12 3
E=r)
x (1-—2x)

log|1 —2x| + C

L Y . P
= +loglx| — 7 log x| +c

Where C is an arbitrary constant.

X
x+1)ExE-1)

Integrate the rational function



X Ax+B C

Ans - Let (}i2+1}(}{_1): (x2+1)+(3{_1}

x=(Ax+B)Ex—-1)+Cx*+1)
x=Ax? —Ax+Bx—B+Cx*+C

Equating coefficients of x?, x, and constant term, we get

A-A+B=1
—-B+C=0
_ _ 1 1 1
On solving these equations, we get A = — > B= > Ci= 5
1 1 1
X _ (—§X+z)+ 2
(x2+1)(x—1) x4+ 1 (x—1)
X 1 X 1 1
= = —m] e d
.f@L+D@_1} 2 etz &
11. 1 q
+E x—1 :
1 2x 1,1
:—foz_i_ldx—FEtan H-I-El{)gi}{—l]-l-c

Conmier] <o =dy, feeliP 1) e udeci
onsiaer Xz + _]_ X 1e X = X =
2x dt
2
:}Ixz +1dx—f?—lng!ti—lugix + 1|
| = — — loglx2 3 [+ ten
"t Dx—1)  a &% g

1
-I—Eiugix —1|/+C

Where C is an arbitrary constant.



X
(x—1)*(x+2)

A B C
G—1G+2) G- G-1F G+2)

x=A(x— 1(x+2)+Bx+2)+C(x—1)?

Integrate the rational function

Ans - Let

Equating coefficients of x?, x and constant term, we get
A+C=0
A+ B—2C=1

—2A+2B+C=0

; 2 1 =
On solving. we get A = 5’3 = and C = 7
; ¥ 2 + 1 2
T(x—1)2x+2) 9x-1) 3x—-1?% 9(x+2)
X
p—
| - asn ™
: : d+f a
X
9( 1) (—1}2
__I(:{—FZ}
B 1(—_ ) N
=gloglx— +§ c—1 —gngx-k +
_21 1] 1 .
9 %kyz2l 3&x—1D

Where C is an arbitrary constant.

3x+5

I te the rational functi
ntegra e ratio sl s T




3x+5 _ 3x+ 5
3—x2—x+1 (x—-1)YEx+1)

Ans -

3x+5 B A B C
et 1) &2 GiD

3x+5=A(x—1Dx+1)+Blx+1)+C(x—1)?

L

3x+5=AK?>—-1)4+Bx+1)4+Cx*+1—-2%)
Equating coefficient of x?, x and constant term, we get
A+C=0

B—2C—-3

—-A+B+C=5

1 1
On solving. we get A = —E,B —4andC = 5

. 3x+5 -1 4 1
"G+ D 2&x—D T &—DZ  2&x+D

3x+5
= =D

1
:_Ef

1
=)

1

x—1
1

(x+

1

Ddx
] 1|+4( 1)+11 Ix+1|+C
= ZDgX j{—l ZDgX

_E.Dg

x+1| 4 -
x—1] (x—1)

Where C is an arbitrary constant.

10.

2x-3

Integrate the rational function ——o



Ans -

2x—3 B 2x — 3
(x2—-1)(2x+3) x+DHx-1D2x+3)
2x — 3 A B C

Let i DG D13 - o1 1}+(};—1)+(2x+3}

= 2x—3)=Ax—1)2x+3)+Bx+1)(2x+3)
+Cx+1)x—1)

=5 2x—3)=A(2¥2 +x—-3)+B(2x> +5x 4+ 3)
+C(x*—-1)

=>(2x—3)=((2A+2B+0Ox*+ (A4 5B)x
+(—3A4+3B—-0

Equating coefficients of x*,x and constant, we get
2A+2B+C=0

A4 5B =2
—3A+3B—-C=-3



On solvi tA—SB— ! dC= 2
n solving, we getA =, B = — -, an z

. 2x — 3
x4+ 1Dx—-1D02x+3)
5 1 24
T2(x+1) 10(x—1) 5(@x+3)
J. 2x — 3 d
i (x2—1)(2x+3) A
:_j +1}
24f 1
(2x+3}

5 1
= —log|x + 1| —ﬁluglx— 1] — : 210g12x+ 3]

2

T A I W . TaT WP
= 5 loglx 1o lo8lx = log|2x

Where C is an arbitrary constant

11.

. ) 5X
Integrate the rational function G+ —1)




5X B 5x
T xZ+FDEE -4 G+ DE+2)E-2)

g 5x B A B C
et a—7 &iD 18 D)

Bx=Ax+2)x—2)+4Bx+1)x—-2)+Cx+1)x+2)

Ans

Equating coefficients of x?, x and constant, we get
A+B+C=0
B+3€=5

4A—-2B+2C=0

; ; 5 5
On solving, we obtain A — 3’ B—— > and C — 3
; 5X e By A 2 5
Tx+DE+2)(x—2) 3(x+1) " 2x+2) 6(x—2)
5x
=] (x + 1)(x2 _4}{1)(
5 1 5 1
:EI (:{+1}dx_§f (x—l—Z}dx
5 1 i
T -

5 5 5
:§lngix+ 1] —Elcglxi— 2| —I—Eloglx— 2| +C

Where C is an arbitrary constant.

12.

x¥4x+1

Integrate the rational function R,




Ans - It can be seen that the given integrand is not a proper
fraction.

Therefore, on dividing (x® + x + 1) by x* — 1, we get

x3+x+1_ +2x+1
xZ2 —1 I x2 —1
2x+1 A B
Let

x?—1 :{x+l)+{x—1]
2x+1=Ax—1)+B(x+1)

Equating coefficients of x and constant, we get,

A+B=2
—-A+B=1

3
On solving. we obtain A — 5 and B — 3

X x4l e o, B
"Tx2_1 T 2x+ 1D 2x—1)

=

1 1

3 4+x+1
R L f( ™=

21 dx = [ xdx+= f

2

X 3
=?+log|x+ 1] +Elﬂgix— 11+ C

Where C is an arbitrary constant.

13.



Ans -

2 _ A Bx+ C
i A | (1D

2=A1+x*)+Bx+0C)(1—x)
2=A+Ax?+Bx—Bx?+C—Cx

Equating coefficient of x?, x, and constant term, we get

A—-B=20
B—-C=0
A+C=2

On solving these equations, weget A=1,B=1l,andC=1

' 2 _ 1, x+d
"A-x(1+x%x%) 1—x 1+x2
2
= d
I(l—x}(l-l—xz) X
s for + dx + [ L
Y1 —x * 1 z 1+ x2 ~
1 1 2x 1
sz d 238 d d
fl—x X+2f1+xz IJ{—I_J"1+;!-i2 *

1
= —log|x — 1| —I-Elngll +x2| 4+ tan x4+ C

Where C is an arbitrary constant.

14.

3x-1
(x+2)2

Integrate the rational function



Ans —

o 3x-1 _ A B
G122 L2 &12)?

=»3x—1=A(x+2)+B

Equating coefficient of x and constant term, we get

A=3

ZAFB=—1

On solving these equations, we get, A= 3,B = —7
3x— 1 3 7

"G+2? (x+2}_(x+2)2

3x—1

:I(x+2 dx = 3/

7[—1 d
(+2} GLZR

—1
= 3log|x + 2| —?((x+2})+C

= 3log|x + 2| + +C

(x+ 2)

Where C is an arbitrary constant

15.

Integrate the rational function
xt—1



Ans -

1 1 1
x*—1) -DE*+1) G+DE-—1)01+x2)
i 1 _ A B Cx+D
o rrDE—_DO 1) &+iD &-D &+

1=A(x—1)(1+x?) +Bx+1)(1+x?)
+(Cx+D)(x%2—1)

1 =A0 +x—x2—=1) +B0 +x+x*+1) + Cx® 4 Dx?
—Cx—D

1=(A+B+0C)x*+(-A+B+D)x*+(A+B—0O)x
+(—A+B—-D)

2 x and constant term we get,

Equating coefficient of x3, x
A+B+C—-0
—-A+B+D=0
A+B—-C=0
~A+B-D=1

On solving these equations we get,
C=0 dbD— .
' - ’ an — 2

. 1 -1 1 1
"(xn—l}_4(x+1)+4(x—1)+2(x2+1)

o
| =

= [ ld 11! 1|+11| 1] 1t1+c
x4_1x 40gx 4ﬂgx 2an}s-i
B R L

=g o8l gyl e

Where C is an arbitrary constant.

16.



Integrate the rational function

x(x0+1)
[Hint: multiply numerator and denominator by x® ! and
put x" = t]
Ans - Multiplying numerator and denominator by x** we
obtain

1 X~ 1 - 1

x(x™+ 1) - ¥ 1x(x™ + 1) - x2(x" + 1)

Letx® =t = nx 1dx = dt
1 =l 1 1
wmrn = pmrn =3
1 A B

Let =
© t(t+ 1) t+(t—|—1}

1=A(1+1t)+Bt
Equating coefficient of t and constant, we get

A=1landB= —1

1 _ 1 j b

tt+1) t (1410
1 1 1 1

1 ™=y {T ( —i—t}}dx
1
- [loglt] — loglt+ 1|]] + C

1
== [log|x®| — log|x™ + 1|] + C

Where C is an arbitrary constant

17.

COSX

Integrate the rational function

(1-sinx){2—sinx)

[Hint: PutsinXx = t]



Ans-Letsinx =t = cosxdx = dt

dt
(1-9(2-1t)
1 _ A B
Lt A _oz-9 a-9 @-o

1=AC-t)+B(1—-1

cosx
~J

(1 —sinx)(2 — sinx) dx = J

Equating coefficients of t and constant, we get

—A—B=0
2A+B=1
On solving these equations, we obtain A =1and B = —1
. 1 1 I
E=-9E-9 0-9 2-9
CcosX 1 1
— dx = — dt
J (1 — sinx)(2 — sinx) x=J {1 —t (2-— t}}
S i
| =
1 2 — sinx
= 1 — sinx
Where C is an arbitrary constant
18.
(x2+1)(x2+2)

Integrate the rational function e T



Ans -

(= 31)x5+2) 4x? + 10
(x2+3)(x2+4) = (x2+3)x2+4)
" (4x? + 10) Ax+B Cx+D

1 +D) 2+3) 1)
4%? + 10 = (Ax+ B)(x® + 4) + (Cx+ D)(x% + 3)

Equating coefficients of x3, x2, x and constant term, we get,

B+D=4
4A+3C=0
4B + 3D = 10

On solving these equations, we obtain

A=0B=-2C=0andD =6

o (axF410) 0 2 6
"ErIE+a) @+3) @+ D
(x%2 + 1)(x% + 2) B -2 6
x2+3)x2+4) ((}:2 T3 &1 4})
(x% +1)(x* + 2) 2 6
=4 T T S J {1 T ) @ +4}}dx
2 6
=4 +x2+(v’§)2_”‘:2+22]

1 i B 1 o
=x+2(—tan 1—)—6(—tan 1—)+C

NERE/ A Vi
+2t g s 3ta _lx—I-C
=x+-—=tan""—=—3tan""
V3 V3 -

Where C is an arbitrary constant

19.



2x
Integrate the rational function T[]

Ans—Letx? =t = 2xdx = dt
2x

“f i ™ =4 t+ 1}(t-i— 3)

i 1 A B
t&+D&+3{‘&+U+&+3}

1=At+3)+B(t+1)

Equating coefficients of t and constant, we get

A+B=0
3A+B=1
1 1
On solving these equations we get A = 3 and B = — 3
. 1 B 1 1
T+ DE+3) 2(e+1) 2(t+3)
2X 1

= 2 2 =] { }

(x2+ 1)(x% + 3} 2+ 1) 2(t+3)

1 y 2
= Elngl(t + 1)] —Elngit +3|+C

A el
— 2% 13

_11 x% 41
—29% 213

+ C

Where C is an arbitrary constant.

20.

Integrate the rational function ——— A1)



Ans - Multiplying numerator and denominator by x* we get

1 B x3
x(x*—1) x*x%-1)

1 dx = [ x3 .
x(x*—1) x= x*(x*—1) x

 f

Letx? =t = 4x3dx = dt
1 1 dt
wmm =1 oo

1 A B

e Dt G

1=A(t—1)+Bt

Equating coefficient of t and constant, we get

A+B=0

—A=1

On solving these equations we get A = —1and B =1
1 —} 1

— =
tt—1) t +t—1

::»f ! d—lf{_1+ 1}(11:
xx—1D 2 Ut Ti—1

1
——[—loglt| + log|t — 1]] +C

4
_11 == R
e

1 x* — 1|
ZEng 2 + C

Where C is an arbitrary constant



21.

Integrate the rational function

el—1

x_1

Ans-Lete* =t = e*dx =dt

I A B
=3 e o
]t(t—l} t t—1

1=A(t—1)+Bt

Equating coefficients of t and constant, we get
A+B=0

=A="1

On solving these equations we get A = —1land B =1

1 -1 1
HE=T) T % T el

t—1
—|+c

1
:"It(t—l}zlﬂg
e*—1

= log

‘+C

Where C is an arbitrary constant.

22.
J~ xdx il
x-Dx-2z) CIHAE
2
@) Alog|=—"| +c |+c
142
©log|“=x| +c (D) log|(x — 1)(x — 2)| + C




Ans -

xdx B A B
G—DE—-2) G-—1 x—2)

Let

Equating coefficients of x and constant, we get
A+B=1

—2A—-B=0

On solving these equations we get A = —1and B = 2

xdx _ A B
G-Dx-2) &-1 x-2)

:*f(x_lix_zjdx=f{(;_11}+(x32}}dx

=—loglx—1|+2loglx— 2|+ C

(x—1)2
x=2

= log 16

Hence. the correct answer is B

23.

J oy equals

(&) log|x| —;log(x* + 1) + C
(B)log [x| +3 log(x* + 1) +C
(€) —log|x| —;log(x* + 1) + C

(D)%lug x| + log(x* + 1) + C



Ans -

A Bx+C

et =
x(xZ2+1) X x2+1

1=A?*+1) 4+ (Bx+ Ox

Equating coefficients of x?, x and constant term, we get

A+B=0

C=0

A=1

On solving these equations, weget A=1,B=—-1,C =10
1 1 —X

"x(x2+1) ;+x2+1

= J

ﬁ _I{ x2+1}dx

i |
= log|x| — El[:-glx2 +1|+C

Where C is an arbitrary constant

Hence the correct answer is A

Exercise 7.6

1.

Integrate the function X sin x



Ans-Let] = [xsinxdx

Consider u = x and v = sin x and integrating by parts, to
obtain

[= [xsinxdx — [ (%x) {sinf xdx}dx

= x(—cosx) — f 1. (—cosx)dx

= —xcosx+sinx+4C

2.

Integrate the function x sin 3x

Ans-Let[ = [ xsin3xdx
Consider u = x and v = sin3x

Integrating by parts, we get

[ =x/ sin3xdx— [ {(ix) [ sin3x dx}

dx
_ X(—CDS?)X) B j. i. (—CGS3X) dx
3 3
—xcos3x 1 —xcos3x 1
=g + Ej cos3xdx = T — +§sin3x +€

3.

Integrate the function x?e*



Ans-Let] = [ x%e*dx
Consider u = x2 and v = ¥

d

I =x2[e*dx— | {(Exz) | exdx} dx
= x%e* — [ 2x — e¥dx
= x2e* — 2 x - e¥dx

Again using integration by parts, we get

d
=x%e% 2 lx Je*dx— [ {(EXZ) ) e“dx} dxl
= x%eX — 2[xe* — [ e*dx]
Simplifying,
= x%e* — 2[xe* — e¥]
= x%e* — 2xe¥* + 2e¥ + C

—e¥ (X2 —2x+2)+C

4.
Integrate the function xlogx
Ans-Letl = [ xlogx dx

Consider u = logx and v = x and integrating by parts, we
get

[ = logx) xdx— [ {(%lngx) [ xdx} dx

i X* [ T % 5
= logx - 5 dx
x’logx [x  x’logx x*

2 k=g t¢



5.

Integrate the function x log 2x

Ans-LetI = [ xlog2xdx

Consider u = log2x and v = x and integrating by parts, to
obtain.

d
I =log2x ) xdx— [ {(a ZIDgx) | xdx} dx

i x? J.2 de
R g ok O g
_ x’log2x J.x

T2 2

Integrating using the power rule

I_lengZ}: X2+C
2 4

6.

Integrate the function x*logx



Ans- Let | = [ x?logxdx

Consider u = log 2and v = x? and integrating by parts, to
obtain

d
I = logx[ x%dx— [ {(Elogx) | xzd}:} dx
3

1
zlogx(x—) ] —-X—dx

3

Integrating using the power rule

x3lo X2
['= gx—f —dx
3
x3lo x3
- gx___|_c
3 9
7.

Integrate the function x sin 1x

Ans-Let I = [ xsin"xdx
Consideru = sin"xandv = x

Integrating by parts, we get

[ = sin™x[ xdx/ {(_x sin 1X) | xdx} dx
2 1 2
= sin"x (X?) = T = dx

2 2

_ X“sin” Ix f
V1 — :~:2
Adding and subtracting by 1

XESII‘] x+ J.{l—;!-:2 1 }d
X
2 V1—x2 1 —x2




Simplifying we get,

2 1 1
ke B e A

v1 —x?
x?sin"lx 1 1
=——+-1f l—xzdx—f—dx}
2 25 1_3‘:2
_ X“sin x+1'x 3 2+1__1 __1}_'_{:
= 51 x? + 5 sin”ix — sin”'x
_xzsin_lx_i_x y 2_I_l 1 i
=y o X2 + 7sinTix —osin”ix

1 X
=222+ Din"Ix+-y/1-x2+C
4(X+)1n }:+4 x4+

8.

Integrate the function x tan 1x



Ans-Let] = [ xtan x dx

1

Consideru=tan *x andv=x

Integrating by parts, we get

d
[ =tan 'x[ xdx — [ {(Etan_lx) | xdx} dx

— Kzf 1 xzdx
=REETM a0 i3 B

x%tan 1x

1
=—2  3)

XZ

1+dex

Adding and subtracting by -1

B x%tan"1x 1J. x? 41 1 .
=T g 2/ \13x2 14x2)%

x2tan " 1x | ( 1 )d
2 1+ x2 x

——{x—tan"1x) + C

1
2
x?lan"1x 1
2

=E ity B an i €
—ZHHXZZHHX

9.

Integrate the function x cos ™1 x



Ans-LetI = [ xcos™1xdx

=

Taking u = cos™ *x, v = x and integrating by parts, we get,

d
[ =cos ixf xdx— [ {(Ecos_lx) | xdx}dx

%2 = | X2

T e S——— ——d

cos X IW 5 dx

Adding and subtracting by -1

_xzms_lx 1-".1—}{2—1[1

R =

x?cos™1 f{ . 2+( - )}dx

:—__ — 3 (T
V1 —x2

x?cos”

eitn 3o Lo

V1 —x2
x?cos 1x 1 1
= ——I; ——cos"!x ... (1)

2 £ 2



WhereI; = [ 1 —x2 dx

d
:‘-Ilzxf1f'l—x2—fEa#l—xzfxdx

2
—X
> =xy1—x*— | ———dx
i i
1—x%—1
Z?-Il:xaq.."l—xz—f—,%dx

—dx
=1 :xa..fl—xz—{fﬂl—xz dx+ [ —dx}
: V1 — x?
=1; =x1—x% —{I; + cos™1x}
= 2I; = x4/1 —x2% — cos Ix
X 1
nlp =1 —x2 — Ecos_lx

2

Substituting in (1), we get

— —cos 1x

e R S
% cos >

2 2

2 2

xcos 1x l(x 1 1) 1
= X

2x%2 —1 X
Z%ms_lx—i 1-x24C

10.

Integrate the function (sin 1x)?



Ans-Let] = [ (sin"x)? - 1dx

1

Consider u = sin™'x, v = land integrating by parts, we get

[= [ (sin"'x)- [ 1dx— [ {% (sin"1x)?- [ 1. dx} dx

2sin"1x

= (sin"1x)%x — [ ﬁ - xdx
= x(sin"!x)2 + [ sin"x - (_—ZX) dx
oy
= x(sin™1x)? + [sin_le _—Zxdx
Vs

zz {(— sin~ x)f %dx} dx]
= x(sin"'x)? + [sin_lx- Zﬂ —

241 —xzdx]

[——
V1 —x?

= x(sin"1x)%2 4+ 2y/1 — x%sin"1x — [ 2dx

= x(sinx)%2 + 24/1 — x2sin"'x — 2x + C

11.

xcos 1x

V1 —x2

Integrate the function



xcos 1x

Ans-Letl = [ ———dx

WJ1 —x2

Multiplying and dividing by 2

= | LR
I=—1f - cos txdx

2 V1 — x2
—2X

» S _1 _— " .
Consider u = cos™ "xand v = (xﬁ) and integrating by

parts, we get

_1 e
=~ |cos 1x-21—x2— | =2 l—xzdx]
— X
.
= 2 1—x2c05_lx+f2dx]
_1-
= 2 1—xzcos_lx+2:{]+c

= — [ﬁl —x%cos x+x|+C

12.

2

Integrate the function x sec“x



Ans-LetI = [ xsec?xdx

2

Consider u = x and v = sec“x and integrating by parts, we

get

d

I =x/ sec?xdx — [ [{—x}f seczxdx} dx

dx

= xtanx — | 1 -tanx dx

= x tanx + log|cosx| + C

13.

Integrate the function tan™! x



xcos 1x

Ans-Letl = [ ———dx
V1 — x?

Multiplying and dividing by 2

o | = Ix
I=—1f - cos” 1xdx

27 31 —%2
Consider u = cos 'xandv = ( 2% ) and integrating by

Vi-x2

parts, we get

_1 -
= —~|cos 1x-21—x2—[ -2 l—xzdx]
L — X
_l "
Sy 241 —xzcns_lx+f2dx]
_1 L
= 241 —x%cos Ix + 2x|+C

i [ﬁl —x2cos™x+ x|+ C

14.

Integrate the function x(logx)*dx



Ans-1I = [ x(logx)2dx

Consider u = (logx)?, v = 1 and integrating by parts, we get

2
[ = (log)?[ xdx — [ [{(%logx) }fxdx dx
x2 1 x2

2
= XE (logx)? — [ xlogxdx

Again, using Integration by parts, to obtain

[.= );—Elilc:-gx}z — []Dg}{f xdx — [ {(%logx) | xdx} dx]

2

2 2
il 2. | o
5 (logx) [2 logx — [ = dxl

X2

e P07 2
= (logx) Z lngx+2fxdx

2 2 XE

. - S O B
— g VOERS TR Ty

15.

Integrate the function (x* + 1)logx



Ans-Let] = [ (x? + 1)logxdx

= [ x2logxdx + [ logxdx

Letl=1, + L, .. (1)

Where, [; = [ x?logxdxand I, = [ logx dx
I, = [ x? log xdx

Consider u = logx, v = x? and integrating by parts, we get

I, =logx — [ x%2dx— [ {(%lﬂgx)fxzdx} dx

- x3 fl ng
=gt f e BB
x3 1
:Elngx—gfxzdx

x3 x>
= logx — 5 +C  ....(2)

[, = [ logx dx



Consider u=log x and v = 1 and integrating by parts, to obtain
d
I, =logx[ 1.dx — | {(Elngx) |1 dx}

1
= logx - x — | ;xdx

= x logx — x.. (3)

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

x3 x3
IZEngX—§+C1+XlUgX—X+C2
x3 x3
zilugx—§+xlog}(—x+(ﬂl+cz}
%5 x3
= +x)logx—— —x+C
(3—|—X)ogx 9 X+

16.

Integrate the function e*(sinx + cosx)

Ans - Consider] = [ e*(sinx + cosx)dx
Considerf(x) = sinx

f'(x) = cosx

I = [ e*{f(x) + f'(x)}dx

Since, [ e*{f(x) + f'(x)}dx = e*f(x) + C

Sl=e*sinx+ C

17.

xeX

Integrate the function ——
8 (1+x)2



xe®

(1 + x)?

Ans - Consider I = | dx = fe“{ * }dx

(1+x)?

:fex{i}dx:fex{ 1 : }dx

(1 + x)2 1+x (1+x)2

1

1 f
Here, f(x) = — Fi{x) == T

1+x

= j%dx = Je“ {f(x)+f'(x)dx}+ C

Since, [ e* {f(x) + f'(x)dx} = e*f(x) + C

:u'f i d —J- i +C
"l aEa2® " ) 13x

18.

Integrate the function - e* (Hsm x)

l1+cos x



Ans - First simplify —e® (Hsm K)

l+cos x

We know that,

1 + sin x = sin? E-H:{:-sz E+25in Ecos "
2 2 Z 2

X
1 + cos x = 2cos? 5

z X 2 X K *
2+c05 2—|—25111 2(:05 5

ox (1 + sin x) _ox sm

14 cos x 2 cos2 X

2

. X x\2
(5111 7 + cos E)

X

e

2cos? %

1 (sin %+ cos %)2

=—e
2 caRte
2
. X i, 2
1 sin 5 + cos 5
— X 2 2
- X
cos 5

2



1 sin % cos
= X
—EE X+

COS 5 COS
2

| b N P

2

= —gp¥ (tan ;-F 1)

g* (tan2 §+ 1+ 2tan g)

2

But, 1 + tan? - = sec

Ba |
[0

— E e (Snec2 * + 2tan E)

2 2 2
= &% (lsef:2 = + tan E)
2 2 2
= e¥ (ﬂ) = (1 sec? = + tan E)
1-tog s 2 2 2

It is known that, | e¥{f(x) + f'(x)}dx = e*f(x) + C

2

If we say, f(x) = tan 5 = f'(x) = - sec? 2

B | =

1+sin x

Thus, we get — [ e* ( ) dx = e*tan ; G

1+cos X

19.

Integrate the function e* e — l)

x2



Ans-LetI:fex(l—x—t)dx

X

Suppose, f(x) = i = f'(x) = — xl—z

It is known that, [ e*{f(x) + f'(x)}dx = e*f(x) 4+ C

.'.I:fex(z_i)dxze_x_FC
x x2 X

20.
he functi (x — 3)e*
Integrate the cﬂunw
(x—1—2)
"’“‘S'fe 1)3 f’(x—l}g
X-(X—lj 2]
:fe _(3—1}3_(}{—1}3_ dx
- 2
B [ ey

Suppose, f(x) = l}q =f'(x) = — 1}3

It is known that, f eXf(x) + f'(x)}dx = e*f(x) + C

(x—3) eX
R ey ey

2l &

21.

Integrate the function e2* sin x



Ans-Say, | = [ e®*sinxdx
Using Integration by parts,

Juvdx = uf vdx— [ (u’f vdx)dx

With u = sinx, v = e?¥

d
[ = | e**sinxdx = sinx/ e**dx — | l(& sinx) [ e2*dx| dx
2x 2x
== sinxe? =8 | [(cosx} 97‘ dx

gk
= sinx? —~ Ef (e**cosx)dx

Perform Integration by parts for — [ (e2*cosx)dx

= simu:f 1 {cosxf e2Xdx — [ l(icnsx) | ez"dxl dx}
2 2 dx '
. sz 1 E_Ex . sz
= sinx—-—- {cnsx Thh il [(—sm}{} 7] dx}

2X

e 1 e?* 1
= sinx g {cosx =% + Ef (Sinx]ezxdx}



¥  a2Xengy

1
R L T i 2x
= sinx— 7 3 U (sinx)e dx}

But, I = [ e*sinxdx

[ e?*  e?Xcposx 1I
=] = — Sl

sinx — 7 y:
e s e?®*  e?*cosx

5| = sinx— A

5 e?¥ginx e?*cosx
= _J—= —

3 2 4

5 2e?*sinx  e®*cosx
== —[ o _

4 4 4

51 = e?*(2sinx — cosx)

2K
o :E?(ZSinx — cosx) + C

22.

Integrate the function sin~! (li;)



Ans—Letx = tan 8 = dx = sec? 8d0

. __1( 2X )_ __1( 2tan 0 )
ST re) T U Fande

But, sin 20 = ﬂ
’ 1+ tan®6
o sin_l( 2 ) _ sin_l( 2tanf )
1}t 1+ tan®6
= sin~ 1 (1 _ZI_XXE) = sin"1(sin20) = 26
N | sin_l( s )dx = [ 28sec?6d0
1 %3

= 2 [ 6sec?6 do
Perform Integration by parts,
[uvdx = uf vdx— [ (u’fvdx)dx

With —u = 6 v = sec?f
d
2[ Bsec26dd = 2 {e [ sec26d8 — [ [(ﬁ e) [ seczﬂdB] dﬂ}

= 2{6tanB — [ [tan6]d6}
= 2{Btanb — (—log|cosB|)} + C
= 2{6tanb + log|cosB|} + C

1

Replace O = tan™"x

= 2{tan " !xtan(tan™!x) + log|cos(tan"1x)|} + C



1
It is known that — tan !x = cos™ ! ——

V1 + x?

(cos7s =)
cos | cos™t ——
14 x2

J+c

§ 1
= 2{xtan"1x + log(1 + Hz}_ﬁ} 4G

i

= 2 {tan " x(x) + log

}+c

= 2{xtan"1x + log

1
v1 4+ x?

Here, logm" = nlogm
1
=17 {xtan_lx — Elug(l + Xz)} +C

= 2xtan"'x —log(1 + x?) + C

2x

. LA |
o (2

3) dx = 2xtan 'x — log(1 + x?) + C

X

23.

Choose the correct answer: | x2 eX dx equals

1 1
(A) §«::K3 +C (B)Ee"z +C

1 1
(©) EEXE +C (D)E«ex2 +C



Ans-Let] = [ x%e¥X dx
Suppose, t = x> = dt = 3x%dx

Rewriting the equation,
3 1
[ = [ x2e* dx:§fetdt

1 1
>l==)eldt==e'+C
3fe 39+

Replacing t = x°

3

1
:'IZEEK y .

Hence, correct option is A.

24.

Choose the correct answer: f e*secx(1 + tanx)dx
(A)e*cosx + C (B) e*secx+ C

(C) e*sinx+ C (D) e*tanx + C

Ans-Let] = [ e¥secx(1 + tanx) dx

= I = [ e*(secx + secxtanx)dx

Suppose, f(x) = secx

= f'(x) = secx tanx

It is known that, [ e*{f(x) + f'(x)}dx = e*f(x) 4+ C
= | = [ e*(secx + secxtanx)dx

= e*secx 4+ C

Hence, correct option is B.



Exercise 7.7

1.

Integrate the function V4 — x2.

Ans-Letl= [ V4 —x2dx = [/(2)2 — (x)2dx

It is known that,

2

a X
a2 — x2dx = az—x2+?sm_1—+c
a

X
2

Substitute a = 2 and solve the integral

5 2+4"1X+{:
. —2 X 2511‘1 2

4—x2 +2sin" 2 4 C
== T sin © -
2 2

Where C is an arbitrary constant.

2.

Integrate the function V1 — 4x2



Ans-Let]l = [ /1 — 4x2dx
= [ /(1) — (2x)%dx

Let2x =t = 2dx = dt

1= [ -

It is known that

X 2

a X
z—xzdxzi az—x2+?sin_1a+c

a

Substitutea =1 and t = 2x.

-1—1r 1 ﬁ+}"ﬂq+c
o _2 2 2Slll

s H+1"%+C
—4 45111

X 1 42+1'_12 +C
= 4 X 45]1‘1 X

=24 42+1-—u -G
= 2 X 451‘{] X

Where C is an arbitrary constant

3.

Integrate the function VxZ + 4x + 6



Ans-Letl = [Vx? +4x + 6dx

1=fdx2+4x+4+2dx

I:j\f(xz—l—4x+4}+2dx

[ = f\/{x+2}2+(xf§)2dx

It is known that

X a’
VX2 + a?dx = —+/x? + a? +?lng|x+«,ﬁx2 +az| i

2

Substitutea=v2 and x=x + 2.

(x +
2

2 2
)sz+4x+6+§lng|(x—l—2}+v[xz+4x+6|
+C

(x+2)
2

VX2 +4x+ 6 + log|(x + 2) + /x2 + 4x+ 6| + C

Where C is an arbitrary constant.

4.

Integrate the function Vx% + 4x + 1



Ans-Letl = [ vx2 + 4x + 1dx

III\/(X2+4X+4}—3dX

(= Jtc+ 27 - (V3)

It is known that

2
x? —aldy = ;sz —a? —%lng|x+1;x2 —azl +C

Substitutea=v3 andx=x + 2.

(x +
2

Z}Jx2+4x+1—glng|(x+2}+Jx2+4x+1|
+C

Where C is an arbitrary constant.

5.

Integrate the function Jl — 4x — x2,



Ans-LetI:le—ﬁ}x—xzdx

I=[1—-(x2+44x+4— 4)dx

[=[1+4—(x+2)2dx

= J(VB) — G+ 207
It is known that,

2
X a X

aZ? —x%dx=—-+a?—x24+ —sin"1—-+4C
2 2 a

Substitutea=+/5and x =x + 2.

(x+2) 5 x+ 2
— — 2 —ein 1 ——
I - J1—4x x? + 2 sin (£)+{I

Where C is an arbitrary constant.

6.

Integrate the function vx? + 4x — 5

Ans-Letl = [ vVx2 +4x—5dx

[= f\/(xz +4x+4) —9dx
1= [(x+2)? - (3)?dx
It is known that
2
x?-—atdx = ;sz —a? —%Ing|x+1f}i2 —az| +C

Substitutea =3 andand x=x+ 2.

(x +
2

Z 9
}\/xz+-‘-1»x—5—Eing](x+2}—|—\/x2+4x—5|
+C

Where C is an arbitrary constant.



7.

Integrate the function /1 + 3x — x2

Ans-LetI:f\[l—l—3x—x2dx

sz‘l'l—( —3x—|—§—§)d

1143
IZI‘/(?)Z—(X—%)EM

It is known that

X a? X
a2 —x2dx = —+/a? —x2 4+ —sin"1-+C
2 2 a

_ V13 3
Substitute a = v andx=x——

=

2

13
4% 2

w = J1—3x—x2+

2x—

13 /2x—3
V’l—Sx—xzi-Esml(

Where C is an arbitrary constant.

8.

Integrate the function Vx?Z + 3x

b ¥



Ans-Letl = [ Vx2 + 3xdx

I=JR2+3x+2—de
4 4

IR

It is known that,

2
x? —aldx = —+fx? —a? —%lng|x+ﬁx2 —azl +C

X
2

3 3
Substitutea =— andx=x+ —.
2 2
x+% -

> 1#x2+3x—%lng
2x+3 9
= (—2}1!:{2 glﬂg

Where C is an arbitrary constant.

=

3
(x+—)—|— x? + 3x| + C

2

3
(x-l——)—i— 543n| FE

2

2
X
Integrate the function |1+ T



2
Ans-Letl = [ 1+3dx

1

[ %j JB)? + (02dx

It is known that

X a?
X2+ade=§ X2+az+?lng|x+1fx2+az|+c

Substitute a = 3,
1[x g
a1 25[5 x2 +9+Elﬂg|x+1fxz+9|]+c
X 3
==y +9+§lug|x+1fxz +9]+cC
Where C is an arbitrary constant.

10.

| V1 + x? is equals to
X 1

(A) 5 1+XE—|—Eluglx+1f1 +x2| +C
2 2

(B) =1 +x$)3+C
2 2

(©) 3x(1 +x3)3+C

2
X 1
(D) V1 +x2 +Eleng|x+1f“1 +x2| +C



Ans - [t is known that
X a’
x2+azd}{=§ x2—|—32+?ing|x+x,’x2—|—a‘2|—l—c

Letl = [ /1 +x2dx

Substitutea=1

1
- | l-l-xzdx:; 1+x2—i—ilog|x+1fl —I—x2|—|—C

Hence, correct answer is A.

11.

[Jx% — 8x+ 7 is equal to

1
A.E(x—cl-)q,fxz—Bx+?+910glx—4+1fx2 —8x+7|+cC

B.; (x+4)VxZ —8x +7 + 9loglx + 4+ VXZ —8x + 7| +C

C.5(x—4)Vx? —8x+7 — 3y2Zlog|x — 4+ x2 — 8x + 7| + C

D.%(x—fl}v'xz—8x+?—§lug|x—4+xfxz—8x+?’|+C



Ans- Let zf\[xz — 8x + 7dx

1= [/(x2—8x+16) — 9dx

1= [(x—4)?—(3)%dx
It is known that

2

x? —aldx = ;sz —a? —32 lng|:~:+ V%2 —az| +E

Substitutea=3 andx=x — 4.

(x—4)
2

9
sz—8x+?—§lng][x—4}—|—\/x2—Bx+7|
a g

Hence, correct answer is D.

Exercise 7.8

1.

Evaluate the definite integral f_ll (x + 1)dx



1
Ans-1= [ (x+ 1)dx
kx|

2
f[x-l—i}d:{::%—l-x

2
Suppose the function F(x) = x? +x

By second fundamental theorem of calculus, we get

I =F(1) = F(—-1)
(o))

1—|-1 1+1
2 2
2

2.

Evaluate the definite integral fzg i dx.
Ans-1 = j; i dx

1
Thus, [ de = log|x|

Suppose the function is F(x) = log|x|

By second fundamental theorem of calculus, we get

[ =F(3) - F(2)
= log|3| — log|2]



Evaluate the definite integral flz (4x3 — 5x% 4 6x 4 9)dx

Ans - To simplify the question let's say,

2
I:f (4x® —5x2 + 6x+9)dx
1

Again, let’s say the function is

5x3
=>:~:4—T+3x2 + 9x = F(%)

By second fundamental theorem of calculus, we get

[ =F(2)—F(1)

[= {24 — 5(:}3 +2(2)2 + 9(2)}

3
= {(1)4 — 5(;) +3(1)2 + 9(1)}

40 5
:('16—?+12+18)—(1—§++3+9)

40 5
=16—— +12+18—1+7-3-9

i 35
N 3
_99--3H
-3
64
T

Evaluate the definite integral fﬂz(sin 2xdx)



Ans - To simplify the question let's say

T
4

= f (sin 2xdx)
0

—cos 2X
I sin 2x dx = (T)

. . - —Cos 2x
Again, let’s say function is (

)=F®

By second fundamental theorem of calculus, we get

= FG) — F(0)

= —%:{:052(2) —CDSU:

= —%:CDSZ(%) —cnsﬂ:

= —%:[‘DSZ(%) —msﬂ:
1

= —5[0—1]

Evaluate the definite integral jﬂE(CDS 2xdx)



Ans - To simplify the question let's say

T

i
= ] (cos 2xdx)
0

—sin 2x
jcnstdxz( > )

Again, let’s say function is (

sin2x
2

) ~ F(x)

By second fundamental theorem of calculus, we get

- F(g) — F(0)

= % [cos 2 (g) — sin U]

!
=g [sinm — sin 0]

_1
—E[U—U]

=0

6.

Evaluate the definite integral | 45 e* dx

Ans - To simplify the question let's say,

5
I:f eX dx
4

5
j e*dx = e* = F(x)
4

By second fundamental theorem of calculus, we get.
I=F(5)—F(#4)

=e’—et=et(e—1)



7.

Evaluate the definite integral fﬂi tanx dx

Ans - To simplify the question let's say,

s

7
= j tan x dx
0

ftandx = —log|cosx|

Again, let's say the function |s — log|cosx| = F(x)

By second fundamental theorem of calculus, we get
T
L= (Z) — F(0)
T
= —log |c05 EI + log|cosO0|

= —log + log|1]|

7
V2
= —ng(Z}_%

—11 2
_Zgg

m

i
Evaluate the definite integral J; cosecx dx
[



Ans - To simplify the question let's say,

i

4
= f cosec x dx
T

T 0
cosec x dx = log |cosecx - cutg

Again, let's say the function is F(x) = log| cos x|

By second fundamental theorem of calculus, we get

¢ )+ ()

=1 I tnl | T tT[
= l0g |cosecC 4 co 4 Og |COosecC 6 CO 6

£ loglﬁ— l| —log|2 — V3]

4 o |
_Gg(Z—ﬁ)

1 dx

Evaluate the definite integral | ——
0 V1 —x2



Ans - To simplify the question let's say,

I_jl dx
B 0 ".."1—}{2

Again, let's say the function is

dx
= Jv*i.fl—x"Z o F(X)
sin” ! x — F(x)
By second fundamental theorem of calculus, we get

[ =F(1) — F(0)

= sin™1(1) — sin™1(0)

T2
i
2
10.
1 dx
Evaluate the definite integral

0o V1 4+x2



Ans - To simplify the question let's say,

1 dx

= | ——
o V14 x2

d«
f ﬁ SEERTR
Again, let's say the function is
tan"1x = F(x)
By second fundamental theorem of calculus, we get

[ =F(1) —F(0)

T
=wmn (1) —tan"{0) = ¥

11.

dx
x2 -1

3
Evaluate the definite integral f
2



Ans - To simplify the question let's say,

I_J‘3 dx
- L, =1

dx 1
sz—lzilﬂg

Again, let's say the function is

x—1|
x+1

x—1
x+1

= F(x)

4
298

By second fundamental theorem of calculus, we get

I'= F(3) = F(2)

_1p o 3 F—1”
) ] B Bl P
1y, ﬂ 1 ﬂ]

— 2% |a] T 983

A A Y

=5 |98y ey

1y, 3I

— 283

12.

T
Z
Evaluate the definite integral I cos?x dx
0



Ans - To simplify the question let's say,

1+
J-coszxdx:j($) dx

X sin2x 1 ( sin ZX)
= X
4

2+4 2

Again, let's say the function is

1 sin 2x _
2(X+ 4 )_ ()

By second fundamental theorem of calculus, we get

s F(g) — F(0)

'(n M sin 11') ([] 1 sin 0)]
[\ 2 2 2

FTI
L2

+0-0+0]

1
2
1
2
T
4

13.

g o 3 xd
Evaluate the definite integral jz :E:;



Ans - To simplify the question let's say

3
_j xdx
%241
2
xdx 1 2x
= — d ——l 1 2
fxz+1 7J 2.1 gl )

Again, let’s say the function is

1

Elﬂg(l + x2) = F(x)

By second fundamental theorem of calculus, we get

I =F(3) —F(2)

= % [l{)g[:]_ + (3}2} s lng(l + (2}2}]

1
= [log10 — log5]

zlﬂg_

1
=3 [log2]

14.

1 2x+3

Evaluate the definite integral | 0 53211

dx



Ans - To simplify the question let's say,

J.l 2K+3
”5x2+1
j21-s:+3
5x2+1
_1;5@x+3)
57 5Bx241
J.(’_l[]:r:+15}
5x% + 1 *
1 10x
=5d st s ™
1 10x :
=— dx—I—Bf—dx
5° 5x2+1 I
5(x2 +%)
1 31 X
_ = 2 2 52 penony B
—Slog(Sx +1}+5itan T
V5 V5
; 3
_ o 2 2 ey
—Slog(Sx +1}+£tan (V5)x

= F(x)

By second fundamental theorem of calculus, we get

1 =F(3)—F(2)

[lcg (1L+5)— Tlog (xf_)] [ log (1) + %tan_l (0)]
1 3
ZE[IDg 6] +Emn 145

15.

Evaluate the definite integral [ ﬂlxxz dx



Ans - To simplify the question let's say,

= fﬂl}:exzdx
= -
= 2xdx = dt

Asx—=0,t—= 0,

Againx — 1,t— 1,

1

1
:'I:Ej[ietdt
1 1 o 1 ;
EIUEdt:EEdt

v tdt=F
ha t = F(t)

By second fundamental theorem of calculus, we get
[ =F(1) — F(0)

1 1
=—e——el

4 2

_1
—E(E—lj

16.

2
Evaluate the definite integral | S

0 x24+4%x+3



Ans - To simplify the question let's say

1

1—] x4
N X2+4X+3X

=

Dividing 5x2 by x? + 4x + 3 we get

2
20x + 15
I_HS_x2+4x+3}dX
1
2

2

_ [ &g 20x + 15 1

_j X_fx2+4x+3 X
1

1

2

20x + 15
s 2
=[5y jj{z+il-:»~:-|—3l:bi

T



I=5-1,
d
Let,20x—|—15=A£(x2+4x+3)+B

=2Ax+ (4A+B)

Equating coefficients of T and constant term, we get
A=10and B = -25

Let,x2 +4x+3 =t

= (2x+ 4)dx = dt

=1, =10/ dt 25/ dx

£ t (x+2)2—1°2
— 10logt — 25 [11 (X < 1)]2
- tUloet 2 5 \x+3/l;

= [10logl5 — 10log18] 25[11 > 11 2]
= 0g 0og 508 — 5108

= [10log5 + 10log3 — 10log4 — 10log2]
25

=g [log3 — log5 — log2 + log4]



ll{] + —] log5 + [ 10 ——] log4 + [10 .i —] log3
+ l—lﬂ + ?l log2

—451 5 451 4 5l 3 51 2
= og g 0g 3 og +E og

45 5 5 3

——lngz—ilogi

Substituting the value of I; in (1), we get

=5 451 i ]
- B3 82
5 og g
B

17.

18
4
Evaluate the definite integral I (2sec®x +x3 + 2)dx



Ans - To simplify the question let's say
T
4
= f(ZSECEX +x*+2)dx
0

4
'
f(Zseczx +x*+2)dx— 2tanx + =+ 2x

4
2tanx +E + 2x = F(x)

By second fundamental theorem of calculus, we get

P FG) + F(0)

[(2&1114 + j} (g)z +2 G)) — (2tan0 + 0 + 0}]

T mwt T
_Ztaﬂ:—l‘—l—ﬁ ‘|‘E

Tl'4

—2+“+
- 2 1024

18.

Evaluate the definite integral f (Sln 5 cos? E) dx



Ans - To simplify the question let's say,

G JN X
I:.L (smz——cnsz—)dx

2 2
L X X
= —f (cnsz——sinz—) dx
- 2 2
T
z—j cosxdx
0
m
:—j cosxdx = —sinx
i}

By second fundamental theorem of calculus, we get

i FG) +F(0)

= —sinm + sin0 =0

19.

dx

S 16x+3
Evaluate the definite integral jﬂ x; 5



Ans - To simplify the question let's say
1
6x + 3
= f = dx
o X+ 4
b+ 3
J- = dx
X 44

—3IZX+1d
o x2—|-4x

_3[2){+1£i
- x2+4x
—3[ 21 d+3f b
—R) AT x2 4

3 X
= 3log(x* +4) + Etan_l -

= F(x)
By second fundamental theorem of calculus, we get

I =F(3) —F(2)

=3 llnt:rg(zE +4) — gtan_l (g)]

—|3log(0 + 4) -I—Efc.em_1 J
2 2

3 3
= 3[log8] + Etan_ll — 3log4d — Etan_lﬂ
3 3
— 3log8 + Etan_ll — 3log4 — Etan_lﬂ

3
= 3log8 + -

. (E) — 3log4 — 0

4

=3I (8)+3“
—0%81y) T g

=31 2—|—3“
= og 3



20.
1 . X
Evaluate the definite integral fﬂ (Xe" — sin T) dx

Ans - To simplify the question let's say

1
= J- xe® — sm—)dx
0

cos =
4

=x[e*dx— [ {({:{ )fexdx}dx—i- —— = Fx)

4

By second fundamental theorem of calculus we get
I = F(1)—F(0)

4 1 4
= (ei b —cosn—) e ({]. el — b — —cos{])
T 4 T

. TP
— &8 T \4/2 i
21.

A

w| A
=
|
2



Ans - To simplify the question let's say,

J,dx

1+ x?

= tan 1x

By second fundamental theorem of calculus wo obtain

VERRE |
j 5 J:;Z =F(v/3) —F(1)
1

=tan"1v3 —tan~11

i1 T
3 4
Tt
12
. 1!
HEHCE, correct answer 1s E
22.
dx dx
Choose the correct answer [ e | 750z equals

A.T[ BT[ CT[ [}“
6 "12 24 4



Ans - To simplify the question let's say,
3x=t=>3dx=dt

dx 1 dt

I (2)2 + (3x)? =3/ ()% + (12
111 .t
=3[n3]

2

—11: - (31{)
_ﬁ an )

= F(x)

By second fundamental theorem of calculus,

2
[ o =rG)-ro

—11;3 —1(3x2) 1t 15
B -l Ve e
—11:3 ks R

_6 n

6 4

_1T

24

. iis
Hence, the correct answer is C. =

Exercise 7.9

1.
1

X
Evaluate the integral J
0

d
x24+1 %




Ans - To simplify the question let's take
x2+1=t

Taking derivative on both sides it will be,
2xdx = dt

Whenx = 0,thent=1

Whenx =1,thent=2

2

1

j X d_ljdt

" x2+1x_2 t
0

1

1
= ) [lngit!]%

[log2 — log1]

Ba| = R =

log2(+ logl = 0)

m

2
Evaluate the integral j \/ singcos>pdd
0

Ans - To simplify the question, let's take
sing =t
= cosd dd = dt

When, o =0,t =10

T
Whenq}zz,t: 1



1
s1= [ Vel —t2)2dt
!
1
= J- VE(1 —t2)2de
0

1
— f Vi(1 —t2)3dt
0

13
= [tz(1 + t* — 2t3)dt
0

1
i 39 3
f [tE +t2 — 2t2] dt
0

154442 —132
- 231

64
- 231

3.

: 1 .
Evaluate the integral fﬂ sin~1 (

2X
1+ x2

) dx



Ans - To simplify the question, let's take
x = tan O

Differentiating both side we get,

dx = sec?6 db

2l 2tan B
= (

2
1 + tan? 8) sec” Bed

LS

= J & sin™? (sin 28)sec? 6d6
L1

= [ 2 26 sec?6 db

I
=22 0sec?0 do

Taking 0 as first function and sec? 8 as second function and

integrating by parts, we get
T
d 4
[=2 [[—]f sec? 8d0 — [ {(—e)fsecz Bdﬂ}de]
dx 0
I
= 2[6tan 6 — [ tan 6d6]?

18
= 2[Btan 0 + log |cos B]]]

T i b
= _Ztan 2 + log |cus 1| — log |cos D|]
[T 1
T 1
T
:E—lﬂg 2



2

Evaluate the integral f XvVx + 2 (Put(‘x + 2 = tz))
0

Ans - To simplify the question let's take
x+2 =1t
Differentiating on both sides we get,

dx = 2tdt
Whenx=0,t =2

Whenx =2 t=72

2
= J. XVx + 2dx
0
2
:j (t2 — 2}\/1'_2261:
V2
— 2] (t3 — 2t)dt

-]

=2[(4-4)-(1-2)]=2

5.

sinx

m
Zz
Evaluate the integral
BT J- 1+ cos?x
0



Ans - To simplify the question, let's take

cosx =t
Differentiating on both sides we get,

—sinxdx = dt

0
j? sinx i j dt
i 1 + cos?x %= T 4 g2
1

= —[tan"10 — tan"11]

=

Eviluatetheint 1[2 ifx
valiuacte e lntecra e
8 ﬂx+4—x3



Ans - To simplify the question let's take

F dx _f dx
o X+4—x2 ), —(x* —x—4)

Thus,

F dx _f dx
o Xx+4—x2 ) —(x2—x—4)

_J’z dx

0 —(xz—xi—%—%—cl}
2
0 —(xz—x—i-% %—-‘-1-}

fz dx
G

0

- 5

I
VI7\' (1Y
2

o]
e
e
o
el
|
]|
T



1

Letx— ==t
et x 5
S0, dx =dt

1
Whenx:[],t:—i

Whenx = 2,t =§

fz dx
0 \"Jﬁ 1%%
2(2)‘(”“5)
3
3 dt
1 2
R
] 3
2
17
L e
og
V17 V17
g B X Ty
| 2 2 41
=
V17 3 JI7 1]
1| 2tz leT3 3
— o _
V17 gm_§ o Y17 1
! T 2 ME g wg
V17 + 3 V17 —1]
5 -
gx/T—S gJﬁ+1
V17 +3 VJ17-1

lo X
BT —3 ViT+1

1
V17

1

17

L, V17 + 3 + 417
— |10
V7| CVI7 +3—4vi7
1
V17

20 + 417
og——
| 720 — 4417

|




1 5+ V17
V17 (S—F)
1 (5+x/ﬁ)(5+~/ﬁ)‘

=8 25 — 17

1 '(25—|—1?+10v17‘
=——log

V17
1 (42 + 10@‘
8

1 (21 + 5@]
4

] 1 dx
Evaluate the integral j—1 o E

Ans - To simplify the question let's take,

_Il dl{
1x242x4+14+ 4

_J-l dx
U1 (x24+2x+ 1)+ 4

dx
lx+1)2+22

=2

Letx+ 1=t
Differentiating both side we get,

dx = dt



Whenx=-1,t=0

Whenx=1,t=2

B
L{x+1)2 422
2 d}(
= J.n 2 4 22
1 £1%
1 1
=Etan_1 1 —Etan_l 0
1,m
=5l5)
om
8

. 2 §1 1 3
Evaluate the integral fl (; — m) e“*dx



Ans-let2x =t
After differentiating both side we get, 2dx = dt

Whenx=1,t=2andx=2,t=4

1 1
_Ilz (— — —) e?¥dx

x 2x?

(x - x%)3

: 1 g
The value of the integral [ - dx is,
3

(A)6 (B)O (©)3 (D)4



L
1 (x—x%)3

Ans-Letl = [ =

3

Also, to simplify the question let's take,
x=sin 8
After differentiating both side we get

dx = cos 6d6

When, x = ;, B =sin?! G)

Whenx =1,08 = g
m
7 sin B —sin® B

=] == j — cos B8 dB
cin—1 (%) sin* 6

cosB8d6

™ 1 1
B J’f (sin 8)3(1 — sin? 08)3
B sin—21 (i) sin® ©

cos O d6

T 1 2
B J‘E (sin 6)3(cos 6)3
sin—1 (%) sin* ©

1 2
(sin 8)3(cos 6)3

I
r.;-_-_“:
e

i (%) sin? Bsin? B sl
T 5

= fz £os B): cosec? db
sinL(3) (sin 0)3

T
7 5
= J- ’ (cot8)3 cosec 20d0O
5



Letcot B8 =t

Differentiating on both side we get,

—cosecc? BdB = dt
-1 1 -
When 6 = sin (3),1: =22

When 6 = Tz—[,t =:0
0 5
21=—f, 5 (D3dt
3 .8
-~}

e

0

2 1.,"'5

0

2 1,"3

o]

Hence, the correct Answer is option A.

10.

Iff(x) = [, tsintdt, then f'(x) is
(A) cos X + xsin X (B) xsin x
(C) xcos x (D) sin x 4 xcos X



Ans - f(x) = fuxtsin tdt

Integrating by parts, we get

f(x) = tj: sin tdt — f: {(j—xt)f sin tdt} dt

= [t(—cos t)]5 — J-x (—cot t)dt
0

= [~tcos t+ sin x]j

= [-x cos x + sin t]§

= —Xcos X+ sin x

= f'(x) = —[{x(—sinx)} + cosx] + cosx
= xsin X —cos X+ cos X

=Xsin x

Hence, the correct answer is option B.

Exercise 7.10

By using the properties of definite integrals, evaluate the
integrals in Exercises 1 to 19.

1.

m
J & cos? xdx



Ans-GivenI = [ 2 cos? xdx e (1)
We know that,
[, f(x)dx = [, f(a — x)dx
Therefore, the integral becomes
] g
[ = fﬂz cos? (E — x) dx
m
2
=)= f sin® xdx
0
Adding equation (1) and (2),
L
2] = fﬂz (sin? x + cos? x)dx

A1
=21 = [21dx

T

= 21 = [x]2
N
2
‘]‘[2
=]=—
4
IIE

2 TT
fﬂ cos? xdx = —
4

2.

i Vsin x
fuz : dx
vsin x ++/cos x




2 1.,5i11 X

Ans - Given | = fﬂ WL SR (1)

We know that,
[, f(x)dx = [, f(a — x)dx

Therefore, the integral becomes

_(3 JSi“ (z-%)

dx
© Jein =) + Jeos (5-)
15 V’i
EF - o o (@)
vsin X + 4/ cos x

Adding equation (1) and (2),

T +/sin x + v/cos x
=22[=)2 v dx

9 Vsin x + vcos x

i
=21 = [21dx
n
= 21 = [x]?
=2=0
2

:;-I—1T
4

S ] =]

yVsin x dx—“
O Jsin x++/cos x 4

. [

sin %xdx

L]
/¢

1 g ‘I‘ E
51N 2.’1? CcOS 2.1'



Ans - Given

o B
n sin Exdx
=] 2 — 5 (D
sin E}H- cos EK

We know that,
[, f()dx = [ f(a— x)dx

Therefore, the integral becomes

L3
1=z 3 jrmz (%_X)idxn
sin2 (§ — x) + sin2 (f = x)
Tz_[ cosgxdx
5= j @)

sinZx + sinzx

Adding equation (1) and (2),

3 3
%51’1’12){+ cos2x
=2l = fﬂ 3 g X

sinZx + sinZx

5
= 2l = [ 21dx

AL
= 21 = [x]¢
i1
= 2] =—
:‘-I—T[
4
3
. ';_‘ sinZ xdx T
D — =3

sin EX +cos 2 X



cos® xdx

T
J"E
0 sin® x4 cos® x

Ans - Given

T cos® xdx

[ = -
0 sin® x + cos® x

We know that,
[, f(x)dx = [ f(a — x)dx

Therefore, the integral becomes

J_E cos® (g—x) dx

[=[2

: sin® (g—x) + cos® (g—x)

e 7 sin® xdx ;
_L sin® x + cos® x ()

Adding equation (1) and (2),

T sin® x 4+ cos® x

=2l = ﬂz _ 5 dx
sIn® X + cos® X

5L
=2l = [21dx

x
= 21 = [x]g

=‘»2[—1T
2
| i
=] =——
4

[ z cos® xdx

T
0 gin® x+cos®>x 4



f_ss |x + 2|dx

Ans-Let] = f_E'5lx+ 2|dx
Since, (x + 2) = 0 for interval [—-5, —2].

Therefore, (x + 2) = 0 for interval [—2,5]
As, [ Pf()dx = [ Sf()dx + [ f(x)dx
Hence, f__Ez — (x+ 2)dx + f_Eg (x+ 2)dx

=1= f__s —(x+ 2)dx + f_Ez(x{- 2)dx

2 2 2 5
X X
=——+2x‘ -I—[——I—le
-5 -2

2 2
(2)? (—5)°
=1y +2(2) — —2(—5)]
(5)° (—2)?
+[ S~ +2(5) — —2(—2)]

25 25
:—[2—4—?+10]+[7+10—2+4]

25 25
=~2+4+—+ 10+ +10-2+4

=29

[, |x—5dx



Ans-Letl = f28|x— 5|dx

Since, (x — 5) = 0 for interval [2,5]|
Therefore, (x — 5) = 0 for interval [5,8]
As, [ f(0)dx = [ f0)dx + [ f(x)dx
Hence, f; —(x—5)dx + f; (x — 5)dx
s1=[, —(x—5)dx+ [, (x—5)dx
e 'X_E_sx]: f_sxr

2 5 2 i

=— %— 5(5) —Qi- 5(2)‘

| [( )2 ©

—5(8) — = 5{5)]

25 25
—l7—25—2+10]+[32—4U—?—I—25]

25 25
=——5 +25+2-10+32-40——+25

=9

7.

fﬂl X(1 —x)"dx



Ans-Letl = jul x(1 —x)"dx
=>1=[,(1—x(1—1—x)"dx

Since, [, f(x)dx = [, f(a — x)dx.

1
= L (1 —x)(x)"dx

1
= j (x® — x"1)dx
0

o+l Xn+2'l
“|n+1 n+2)
B 1 1 1°
" In4+1 n+2

- (m+2)-(n+1)
- (n+1D(m+2)

1
"+ D+ 2)

8.

LY
J #log (1 + tan x)dx



Ans-Let] = ft];lng(l + tan x)dx

Since, [, f(x)dx = [, f(a — x)dx
21 T
== J'U"*iog [1 + tan (1 — x)] dx

s tan %— tan x
= fﬂ“lng 1+ — dx
1 + tan Ztan X

_J.gl '1 l—tanxdx
N ”Dgl +1+tan)3

* 2

log —d
G Dgl—i—tanx x

=]
¥ M.

= og 2dx — og (1 + tan x)dx
J &log 2dx — [ Hlog ( )d

n
== fn‘!‘log 2dx — I

1)
21 = [xlog 2],

Zl—nl 2
_4Dg

T0
I=§10g 2

9.

fﬂzxﬁz —xdx



Ans-Letl= [, xV2 — xdx

Since, fﬂaf(:{)dx = fﬂaf(a —x)dx
= 1= [, (2—x)Vxdx

2
:j {le,r‘z _xajz}dx
0

[ /%312 %5/2 2
-1 (3{2) B 5;2]{]
2

[4 2
N N § i SRRGE W
2 B L

4 2
:—231""2__25;;2
=@V 2@

_8V2 82

3 b

 40V2 —24V2
N 15

_16v2
15

10.

i
J £ (2log sin x — log sin 2x)dx



Ans-Let] = f?{?.lng sin x — log sin 2x)dx
n
=1 = fu?(Zng sin x — log (2sin xcos x))dx
n
=>1= _ff{zlog sin x — log sin x — log cos x —log 2)dx
L1
= [ = J.z (logsinx —logcosx —log2)dx ....(1)
0
Since, fﬂaf(x)dx = fﬂaf(a — x)dx
*
=:1= jz (logcosx —logsinx —log2)dx ...(2)
0
On adding equation (1) and (2)
T
21 = J"E(—Eng 2 —log 2)dx
s
= 21 = —2log 2 2dx
T
=1 = —log 2 [E]
is
=1 = —3 [log 2]

[
=1= E[—log 2]

=:~I—H[l 1]
— 3|73
= 7 =Flog &

— 2% 3

11.

m
| 2 sin? xdx
2



T

Ans -Let] = f%sin2 xdx

2

2

Since, sin“x is an even function.

m

ra| A

Therefore, [

L-.;||:_1

As if f(x) is an even function, then

J 2 f)dx = 2 f(x)dx.

T
= 1=2[ ?sin? xdx

T1—cos 2%
zzfﬂz—z dx

LS
= J‘ﬂz (1 — cos 2x)dx

12.

=

0 14sinx

sin? xdx = 2 2sin? xdx



EL8 X
Ans - L'Et[:fﬂ m

Since, fﬂaf(x} dx = fﬂaf(a —x) dx

s (m—x)

Therefore, 1 = |, rpT—

T (m—x
peslf S
0 1+ sin x

(2

On adding equation (1) and (2)

T
2l = —
fﬂ 1+ sin x
T (1 —sin x)
= 2= d
nf“ (1 +sin x) + (1 — sin x) ®
1 —sin x
B i ik PP

cos? x

E1N
=2l = nfﬂ {sec? x — tan xsec x}dx
= 21 = 1[2]

=1l=m

13.

m
z .3
sin’ xdx
T

2



Ans- Letl = J.% sin’ xdx

2

7 xis an even function.

Since, sin

T
] i3
=5 sin“xdx =0
b |
2

As if f(x) is an odd function, then ffa f(x)dx = 0.

Hence, I =0
14.
2
f cos” x dx
0

Ans—Let] = fuznc055 xdx
cos®(2m — x) = cos® x .... (1)

If f(2a — x) = f(x) then,

f:a f(x)dx = 2 Ja f(x)dx

0
If f(2a — x) = —f(x) then,

2a
f f(x)dx =0
0

Since, cos® (T — x) = —cos® x

=f= ZIOEHCDSE xdx
=1 =2(0)

=1[=0

15.



% sin X —Ccos X
d - dx
1+ sin Xcos X

Ans-Let] = [2 20X 4o (D)

0 1+sin xcos x

Since, fﬂaf(x)dx =i fnaf(a — x)dx

e f% sin (% —nx) — COS (%H— x)
1 + sin (E—x)cos (E—x)
™

0

Z cos X—sin X

=% ] = j - dx  ......(2)
a 1+ cos xsin x

dx

On adding equation (1) and (2)

L 0
=S — ﬂz ——dx
1+ cos xsin x
=1=0
16.

[ 10g (1 + cos x)dx

Ans - Let

s
[ = f log(1+ cosx)dx ......(1)
0

Since, fﬂaf(x)dx = fﬂaf(a —x)dx

== fﬂnlog (1+ cos (m—x))dx

i1
=31 = f log(1 — cosx)dx ...(2)
0



On adding equation (1) and (2)
2] = fﬂ“{log (1 —cos x) + log (1 — cos x)}dx
=5:2] = fﬂnlug (1 — cos? x)dx
32l = fnnlﬂg sin® xdx
=2l = 2fnﬁlug sin xdx
iLs
=1= j log sinxdx ... (3)
0
Since, sin (T — x) = sin X

i

Z
:-Izj logsinxdx ...(4)
0
m
Z?I_ZJEID sin (E—x)dx

2
=5 = 2] logcosxdx ..(5)
0



On adding equation (4) and (5)
L
2l = J'ﬂz (log sin x + log cos x)dx
£L5
= 1= J‘ﬂz (log sin x+ log cos x4+ log 2 —log 2)dx
LS
=>1= J'Uz (log 2sin xcos x —log 2)dx

=1 = f'j%{lng 2sin xcos x)dx — fﬂglng 2dx
Let2x =1t

On differentiating,

2dx = dt

[fx=0thent=0

=:rI—I “l 2
2 29

::‘I_ Trl 5
5™ ok

= [ = —mlog 2

17.

&
O X+va-x




Ans - Let

a  Vx
I= dx ..(1
th+fEf§ <
Since, fﬂaf(x)dx = fnaf(a — x)dx
a s
[— i )
o va—x-+ \E
On adding equation (1) and (2)
o — J- avx++va— x
va—x+ \.fx
=2l = [, dx

=2l = [x]g

=2l =a

i a
=] =—
2

18.

[o1x— 1]dx



Ans-Let] = f;lx — 1|dx
(x—1)=0when0=x<=1

(x—1)=0whenl=x<=4

: b b
Since, [, f()dx = [, fG)dx + [ f(x)
S1=f,|lx—1ldx+ [, |x —1]dx

>I1=[, —(x—1dx+ [, (x— 1)dx

= I—? ‘E‘E—X
0 1

=1 1+(4)2 4 1+1
o 2 2 2
=1 1+8 4 1+1
- 2 2

=5

19.

Show that [ f(x)g(x)dx = 2[, f(x)dx, if f and g are
defined as f(x) = f(a —x) and g(x) + g(a — x) = 4.



Ans - Let fﬂaf[x}g(x}dx L)
Since, fﬂaf(x)dx = fﬂaf(a —x)dx

= fﬂaf(a —x)g(a —x)dx

= fa f(x)gla—x)dx ...(2)
0
On adding equation (1) and (2)
21 = [ {f{)g(0) + f(x)g(a — 0)}dx

= 21 = [ () {g(x) + gla — x)}dx

As g(x) +g(a—x) = 4.

= 21 = [ 4f(x)dx

=1 =2[, f(x)dx

Hence, fﬂaf(x)g(x)dx = ZIUaf(x)dx, if f and g are defined as

f(x) = f(a — x) and g(x) + g(a — x) = 4.

20.

The value ﬂff_iﬁ (x3 + xcos x + tan® x + 1)dx is
(A)0 (B)2 (Omn (D)1



Ans-Let] = f%(}ﬁ + xcos x +tan® x + 1)dx

2

T LS

= 1= [2.(x3)dx + [2:(xcos x)dx + [ 2 (tan® x)dx
T & B

+ [ 2 (1)dx
2

If f(x) is an even function, then ffaf(x)dx = 2fﬂaf(x}dx

If f(x) is an odd function, then fflaf(x)dx =0

A
=1=0+0+0+2f2dx

Hence, correct option is C.

21.

m
5 (4+3sin x
e vdlue nffﬂz (4+3cus x)

(A)2 ®); (©)0

Xis

(D)-2



. . g -=1-+35i11x)
Ans-Letl= [ (MWH dx  ..(1)

Since, fﬁaf(x)dx = fnaf(a — x)dx

n [ 4+ 3sin (g—x)

:"I:J-GE

dx

4 4+ 3cos (g—x)

:}I_I%(ﬁi-l—%nsx)dx 5
o o \4+3sin x af2)

On adding equation (1) and (2)
L
2= fﬂz log 1dx

I
= 21 = [ 20dx
=1=0

Hence, correct option is C.

Miscellaneous Exercise

Integrate the functions in Exercises 1 to 23.




Ans - Given =

2

11
:}x—xa_x(l—xz)
B 1
T x(1-x)(1—x)
Let s _A-F e + ¢ 1
TxA—-01+% x (1-% 1+x (1)

=1=A(1—x%)+Bx(1+x)+Cx(1—x)
=1=A—Ax?+Bx+ Bx? + Cx — Cx?

On equating coefficients of x?, x and constant term
—A+B—=C=10

B+C=0

A=1

A=1B 1 dC :
— = - =—an = ——
2 2

From equation (1)
1 1 1 1

XA—X0+%) x 21-% 20+%

1
2 f—RaE

1 1
=f§[1}i+if

1
(1—x)
1 1
= log X—Elﬂg{l—x}—ilug(l + X)

1
(1+x)

1
d}{—if

1 1 F 1
= log x—E]-:-g f1—x)2 —ilng(l+x)i

X
= log i Z ] HE
(1 —x)2(1 +x)2
g :
= log ({1_:(2)) 4.C

el ™ Yoo
—~g 9B T3

dx



1
yxX+a+yx+b

Ans - Given m

3 1 x\a“x+a—\r’x+b
JXFa+Vx+b JxFa—x+b

_ vx+a—vx+b
" (x+a)—(x+b)

_w,fx+a—w.r’x+b

a—b
= [ = s J(Wx+a—Vx+b)dx
Jx+a+yx+b a—b

1 [x+a2 &+b)2

“a-b| 3 3
2 2
2 3 3
=3@_bﬁm+ﬂﬁ—{x+mﬂ+c
3,
1

Xvax — x2



. 1
Ans - Given ——
Wy ax—x2

Letx ==
t

On differentiating we get,

1
vi—1

1
==_Iht—1]4C
e |

dt

1

Substituting value of t we get

2
== +C
da

=-= +C
d

1

3
x2(xt+1)%



Ans - Given expression is, 5
X2 (x4 +1)3

On multiplying and dividing by x—2 we get

—3 —3
. X+ DE X'+ 1)

2 x2_x3 =g
x5 Ryt 14 X5(x1) %
=3

1 x*+1\ 4
X x4

-3

1 1y4
- )

1
LETEZt
—4  dt
T x5 dx
dx —dt
= — = —
X3 4
—3
1 1 1yva —l -3
. [ de=j—5(1+x—4) dx=—[ (1+07dr
x3(x*+1)2
1 1| +03 143
— +t)4 %
ﬁf—gdx;T g - C=—(1+—4) +i
X?(x*+1)3 1 *
where C is any arbitrary constant.
5.
1 : 6
——1- |HInG — § = Put, x=t

1
xZ+x3 xZ4+x3 x3 (1—|—xﬁ)



3 = x 1
Ans - Given expression is, —.
X +x3

From given hint we get,

Consider x = t®
~X=1°=dx =6t
1

o gadx= ;
X2 + X3 X3 (1 +xﬁ)

=5f

1 6t

t3

aro®

Now on dividing, we can get as shown below,

1 1
[ dx=5f{(t2—t+1)——}dt
X%+X% 1+t

t? g
=6/ (E)—(E)+t—log |1+t

1 1 1 1
= 2X2 — 3x3 + 6x6 — 6log (1 +XE) +C

dt

— 2X — 3x: + 6x¢ — 6log (1+x§)+c

where C is any arbitrary constant.

5x
x+1)(x%2+9)




Ans - Given expression is, ————
(x+1){x2+9)

Now consider it as shown below

) 5x B A Bx+C
"EIDE 9 E+D) ®+9)

(1)

=5b5x=AX?+9)+Bx+Cx+1)
=0x=Ax*+9A+Bx?+Bx+Cx+C

On equating coefficients of x2, x and constant term, it can be
obtained that,

A+B=0..(2)

B4 8=5 .05

9A + C = 0 ... (4)

And on solving these equations, values of A, B, C will be

R Bk o
BE- R

Now, from equation (1) it can be clearly obtained that,

5x = x+9
| aineero =/ [2{x+1) " z(xz T 9)] dx

——lug|x+1|+ f 2+9 —f 2+9

-9 ; 9\ /1 X
-~ log|x + 1| + loglx +9|+(2)(3)tan (3)
1 1 3 X

o~ loglx +1| +loglx? +9] + tan g)+c

where C is any arbitrary constant.

sinx
sin(x — o)



, o sinx
Ans - Given expression is,

sin(x — a)
Substitutex—a =t
=~ dx = dt
 fo SOE sinx _anEiad sin(t + tx)
Y sin(x— sint
B J. sintcosa + costsina it
N sint
= [ cosa + cottsinadt
sinx
= [ —————dx = tcosa + sinalog|sint| + C,
sin(x — a)

= (x — a)cosa + sina log|sin(x — a)| + C;

sinx
sin(x — )
= xcosa + sinalog|sin(x — a)| — acosa + C,
= xcosa + sinalog|sin(x — a)| + C

= J

where C,, C are any arbitrary constants and C = C; — acosa

8.

EElugx i E‘l-]ogx

p3logx _ nllogx

Ea‘in_gx_ Edlngx

Ans - Given expression is, P ———

ESlugx . E4]ﬂgx 4]ugx(elng;x

1
— ) — ezlng?-: = x2
p3logx Ezlngx Ezlﬂgx{zelngx s 1]

Now, integrate the given expression as shown below

Slogx _ 4logx 3
e e X
dx = szdX = E +C

gp3logx _ nl2logx

where C is any arbitrary constant.

COsX

V4 — sin®x



, o COSX
Ans - Given expression is,

4 — sin?x
Substitute sinx =t

Differentiating on both sides we get,

cosx dx = dt
COSX dt t
O e B =sm—1(—)+c
J V4 — sin?x J J 22— )2 2

4 sinx
= sin™ (T) =i

C is any arbitrary constant.

10.

sin®x — cos®x

1 — 2sin?xcos3x

sin®x — cos®x

Ans - Given expression is, -
P 1 — 2sin?xcos?x

sin®x — cos®x

1 — 2sin?xcosZx
(sin*x — cos*x) (sin*x + cos*x)
sinZx + cos2x — sin?xcos%x — sinxcos2x

_ (sin®x + cos®x)(sin®x — cosx)(sin*x + cos*x)
B sin?x(1 — cos?x) + cos?x(1 — sin?x)

—(—sin®x + cos?x)(sin*x + cos*x)
= - 3 = —(C082X
sin*x + cos*x

Integrate given expression we get

J‘ sin®x — cos®x
" | 1 — 2sin2xcos?x

—5in 2x
= [_CGSZXdX=T= +C

where C is any arbitrary constant.

11.



1
cos(x +a)cos(x + b)

1
cos(x+a)cos(x+b)

Ans - Given expression is

On multiplying and dividing by sin{a — ) we get,

1 sinfa—b)
sin{a — b) |cos(x + a)cos(x + b)

1 sin[(x+a) —(x+b)]
= sin(a —b) | cos(x + a)cos(x + b)

” 1 sin(x + a)cos(x+ b) —cos(x + a)sin(x + b)
sin(a—b) | cos(x + a)cos(x + b)

- 1 [sin(x + a) B sin(x + b)
sin(a —b) |cos(x+a) cos(x+Db)

= (tan(x + a) —tan(x + b))

1
cos(x + a)cos(x +b)

Y.

= m[ (tan(x + a) — tan(x + b))dx

1
cos(x + a)cos(x + b) a

= |
cos(x +b)
cos(x —a)

1
B sin(a —b) []ng

where C is any arbitrary constant.

12.




HB

Ans - Given expression is,

1—x8
Now, substitute x* =t

Differentiating on both sides we get,

~ 4x3dx = dt
x3 1 dt 1
dx=—-| ———=—sin"t+C
f\#l—xﬂ 4f 1—()? 4

1
= Zsin‘l(x*) +C

where C is any arbitrary constant.

13.

EE

(1+e%)(2 + e¥)

EX

Ans - Given expression is, ;
P (1+e9(2 + 69

Now, substitute e* =t
Differentiating on both sides we get,

s e¥dx = dt

f e® - f dt

(1+e9(2 +e9) (t+1)(t+2)

=f[{t—|]:1)_{ti2)]dt

ex
f{1+Ex)[2+ex)dx=logit+1|—10g|t+2|+{2
1 e"+1|+c
%2

where C is any arbitrary constant

14.

1
x2+1)(x2+4)




1
x24+1)(x2+4)

Ans - Given expression is,

Now consider it as shown below

_ 1 _ Ax+B  Cx+D ;
TEEDEETY) (B+1) (X +4) ]

=1=(Ax+B)(x2+4)+ (Bx+CO)(x*+9)

=1=Ax* +4Ax+Bx* +4B+Cx* +Cx+Dx?+D

On equating coefficients of x*, %2, x and constant term, it
can be obtained that

A+C=0..(2)
B+D=0..(3)
4A+C=0..(4)
4B+D=1..(5)

On solving these equations, the values of A B, C, D will be,

1 1 1 1
I 2+ 12+ 4)‘13 :§f [{x2 +1) (x2 +4;n]dx

1 " L X
=—tan-x — tan~ —=+1C

3 (3)(2) 2

1ta = 1ta ‘1X+C
= —1all X ——1an =
3 6 2

where C is any arbitrary constant.

15.

co SSXEIDg;sinx



Ans - Given expression is, cos®xelogsinx
- c0s3xeloBsinx = cos3xsinx
Now, consider cosx =t

s~ —sinx dx = dt

4

i t
= [ cos®xelogsinxdy = [ cos?xsinxdx = — [ t3dt = 5 e

—cos*x
4

where C is any arbitrary constant.

16.

E3[ugx(x4 + 1)—1

Ans - Given expression is, e3l°g¥(x* + 1)1
3

E.Blcrgx{:x‘l» + 1)—1 g {:X4 T 1)

Now, considerx*+ 1 =t

= 4x3dx = dt
J' e.’ilogx{x-l il 1)—151}[ — J" x* dx = EJ" E
' ¥+ 1 47 t
1 log|x* +1
=Elng|t|+C=¥+C

where C is any arbitrary constant.

17.
f'(ax + b)[f(ax + b)]"



Ans - Given expression is, f'(ax + b)[f(ax + b)]"
Let[f(ax+b)] =t
Differentiating on both sides we get,

= af’(ax+bldy = dt

| ) B E i B t|1+1
« [ f'(ax + b)[f(ax + b)]"dx = aft dt = a(n + 1)+c
[f(ax + b)]***
- a(n+1) e

where C is any arbitrary constant.

18.
1

J/sin3xsin(x + a)




1

sin®xsin(x + a)

Ans - Given expression is,

1 1

) \/sin3xsin(x + o) ~ V/sin®xsinxcosa + cosasinx

1

Vsintxcosa + sin®xsinacosx

1 cosec’x

sinZxy/cosa + sinacotx  +/cosa + sinacotx

Now, substitute cosa + sinacotx =t
-~ —cosec?xsinadx = dt

1 G cosec?x =1 J.ﬂ

i JsinZxsin(x + o) ~° yJcosa + sinacotx  sina’ 4/t
—24t
= Vvt ¢
sino
1 —2+/cosa + sinacotx
= [ dx = : +C
J/sin®xsin(x + o) sina
— 8 sinacosx
=—— |cosa+——
sina sinx

where C is an arbitrary constant.

19.

|
F

[y
s
1



Ans - Given expression is —"f

X
Let] _f —

Now, substitute x = cos20

= —2sin 0 cos Bdt

/1—(:058
I—f R E}{ 2sin Bcos 6)d B

2s8in2 = 0

2
5 sin 26d8

2
0_ .
——ftanizsmﬂcc}sﬁdﬁ

2cos2 =

sin+ 2
2

__-ZJ"

25111 5 05— > cos0do

E{JS
2

8 8
S s i 2_ 2 Voo ey
4[ sin = (Zcos 5 1) de

0 8 8
. g W .9 Y
= 1= -8/ sin 5 €os EdE}—F-’-}f sin 2dE}
8 8
=2fsi112§d8+4fsinzid8

1— 28 1-— 8
Y (%)demj (%)de

_ 3 3} sinZE}] g_sinﬂ

i T 2 2

sin 20 ]
+2sin B+ C

2

=0+ 1—cos? Bcos 8—2y1—cos? B8+C
= l'=eos=t{x+x(1 =3x) —2W1=x+C
= —2vy1—x+cos i Vx+yx—x2+C

where C is any arbitrary constant.

=]=—-0+




20.

2 +s5in2x
EK
1+ cos2x

2+sin2x .
1+cos2x

Ans - Given expression is,

2 +s5in2x
X

Letl=] —— e
I 1+ cos2x

=I=f

2 4+ 2s5inXcosy 1 + sinxcosx
xdx = J' (

2cos?x C052x
= [ (sec2x + tanx)e*dx

) e*dx

Now, consider f(x) = tanx
« f'(x) = sec?xdx

e e |

2 + sin2x , T
T cosay & dx = J (f(x) + £'(x))exdx = e*f(x) + C

=e*tanx +C

where C is any arbitrary constant.

21.

x> +x+1
(x+1)2(x+2)




x> +x+1
(x+1)2(x+2)

Ans - Given expression is,

_ xZ+x+1 A B £
"EIDEY2) G+ GrD  ®12)

=2x24+x+1=A+1DE+2)+BE+2)+Cx+1)2

(D)

=x2+x+1=Ax?+3x+2)+B(x+2)
+ C(x% +2x+1)

On equating coefficients of x2, x and constant term, we get,
A+C=1 ..(2)

34+B+2C=1 ..(3)

2A+2B+C=1 ..(4)

On solving these equations, values of A, B, C will be
A=-2, B=1, C=3

Now, from equation (1) it can be clearly obtained that

| G & d_f{—z P S ]d

x+02x+2) ¢ T lx+) &+ x+ e
1 1 1

=2 gl ot o™

= —2log|x + 1| + 3log|x + 2| —{X+1)+C

Where C is any arbitrary constant.

22.

b
I
o

tan—1

H
+
s



1—-x
Ans - Given expression is, tan™?
; 1+x
1—x
Letl = | tan™?! ' dx
j 1+x

Now, consider x = cosf

-~ dx = —sin6d0
1 —cosO
G s -1 -
~1=[tan T oosp (Sin6)d0
Zsinzg
= —[ tan™? 55in6do
2(:052?

8
=—f tan‘ltani sinfde

1 1
=1= —Ef Bsinfdo = =5 [6(—cos®) — [ 1.(—cosB)d8)]

1
i~ [B(cosB) + sind]

= 1 =;cos‘1x—%1f1—x2 +C
= %(xms‘lx—ﬂ) +.C

where C is any arbitrary constant.

23.

vx? + 1[log(x* + 1) — 2logx]
x4




VxZ + 1[log(x® + 1) — 2logx]

Ans - Given expression is,

X4‘
vx2 + 1]l 2+1)-121
I [Dgﬁ; ) —2logx]

+1
== ‘.f_ [log(x* + 1) — logx?]

\f’_+1

x*

s o |
1
Consider 1 + =1
X

1 (x2+1 1
= E 2 [lﬂg(l + X_z)]

—2
F dx = dt

Integrate given expression as shown below

Vit +1 [log{x +1) Zlngx]

x2+1
_IXE’ [lc}g 1+

= ?ftilﬂg tdt+ C

=]




Using integration by parts, it can be obtained that,

—1 1 d 1
=?[]ngt- j tfdt—[(ﬁlﬂg t) j tzdt}dt]
1 2 1 &
— 2 iz
=? ]th'g—f EEC“:
2 7
I s L t—E[ t%dt]—_—ltglo 4212
~ 2 |37% T3 ~rr O Uiy
=f 5
=—t2 [lﬁgt——]

—5.- 5% 2 a

sy Pt 2[ tildt]— tZlog t + —t2
= B tT3 = g e g

2
= —t2 [lcrg t——

I _1[1+1]1 1+5) -3 4
=1 =i —_— A R T
2 xz(ﬂg( xz) 3)

where C is any arbitrary constant.

Evaluate the definite integrals in Exercises 24 to 31
24.

A 1—sinx
f e~ (—) dx
= 1—cosx



Ans - Assume, [ = [z e-’f(m) dx

- l—cos x

N 4 X
1—2sin ims =

;%I:f;ex 2 ) ax

iz X
+281n 5
- caseczg ¥
= e¥| ——= —cot — |dx
J 3 2 2

Now, substitute f(x) = —cot f

1 X 1
= fi{x)=-— (—Ecoseczé ) = icasecz dx

= 1= [£e*(F() + F@)dx = [e* FIE = [o* cot 5]

X L] 118 b T
=5 I=[eFtgt-—&2ol=] = [D - 32] = —e2
2 4
25.
T gin xcos x
1 1 7 o dx
sin* x + cost x
Ans - Given expression is, [ ¢ ——2 X9 % gy
P f":' sin* x+cost x
= SN XCOS5 X
Assume, [ = | * ————dx
0 szin? x+cos* x
SN XC0S X
T —_— w
L (3 cos? x —f_ tan xsec® x
0 sint x + cos* x 1+ tan* x
cost x

Substitute tan? x =t
Differentiating on both sides,

~ 2tan xsec? xdx = dt

Whenx =0,t = 0and when x = E,r = 1.

1 1 N
= fn 1+t2 [tcm ey

lm, m
= L {tan—t (1) — tan~t (0)] = -(3) =3



26.

cos* x

X+ 4sin® x

[ 7
0 cos?

L 2
. % P 5 COsT X
Ans - Given expressionis, | 2 ———
P f"] cos® x+4sin? x
m

= COSE &

Assume, [ = | 2 ———
g 0 pps? x+4sin® x
T cos? x
=J=]2

dx
O cos? x +4(1 — cos? x)
—1 .24 —4—3cos* x

=— |2 dx
3 f” —3cos2 x + 4
1 .T4—3cos? x 1 .= 4
=]=—|2— dx +-—| 2 ———dx
3°0 4 —3cos2 x 3°9 4—3c0s2 x

1. F 1.T 4sec? x
— ——[Zdx+=[Z—— dx
3‘[” SI‘J 4sec? x — 3

z dsec® x
O 4(1+tan® x)—3
- 2.z 2sec? x

L2 dx ... (1
6 T3 Graaz W

=1 _ E 1
=>I=?[x]§+§f dx

z 2sec? x

Ohserve, f” (1+ 4tan? x) *

Now, substitute 2tan x =t
~ 2sec? xdx = dt
When x = 0,t = 0 and when x = g,r= oo,
T 2sec’ x w  dt
[ 2 =7 —= _d
(1 + 4tan® x) (1 +t2)

= [tan™! (0) —tan~! (0)] = g

x = [tan~t (O)]F

Henceforth from equation (1), we get,

. 2Am T 2m m
re=pralEl =55 s

27.



TB—Isin X+ cos x

% Vvsin 2x

¥ o

g

3 . i 7 §in x+cos x
Ans - Given expression is, [Z ————d
= vein Zx

T

3 Sin x+cos X
Assume, ] = [2 T =——"dx
= yein 2x

; f% sin x4+ cos x d
— — X
° J-(=1+1—2sin xcos x)

i f% Sin x + oS X d
=] = X
0 . -
J1—(sin2 x + cos? x — 2sin xcos x)

T -
L= 3 sm.x—l—-:.'ﬂsx -
J1—(sin x — cos x)?

Now, substitute (sin x —cos x) =t

= (sin x + cos x)dx = dt

Whenx =2t = (1_”'3) andwhenx =Xt = (”'3_1)
& 2 3 2

; ﬂz‘l dt f@ dr
ol 5 Ty - ‘\ll'll . : 1.2 — _(—1+~.."§) ‘-,,I'H]. — tg

2 2

1 1 \ . 1 .
S i i it can be thus obtained that.ﬁ isan

even function,

« [Z fodx =2[, fx)dx

pzg] * =24 4], % =2

1 —it2 2
28.

dx
ﬂ Vi+x—+x

A gr (ﬁ_ I

)



; : . 1 dx
Ans - Given expression is, [

0 JIxx—x
1 dx
Assume, ] = [ Nrrea
/ J-l 1 x\r1+x+y§d
=] = x
O AFx—x JIFx+4x
1 V1 +x+4/x
= [N AT,
Ix—%

=1 = [, VT +xdx + [, Vxdx = % [(1 i x)%]: +§ [(x)%]z

29.

Igsin x+cos x
0 94 16sin 2x




T

. . . 7 Sin x+cos x

Ans - Given expressionis, | f —————
9+lésin 2x

w
I Sifn xX+cos X

s = -rﬂ 9+16sin 2x

Now, substitute sin x —cos x =t

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

Whenx =0,t = —1 and whenx = E,t =0
=:(sin x—cos x)*=1*

= 1 —2sin xcos x =12

= 1—sin 2x =2

= S 2% = T2

0 dt 0 dt
I 9+16(1—t2) I 25 — 1612
dt

G-y
5+ 4t

o I L
=] =—|— S e . %!
212(5)"%9 [5—aell_, ~ 0|09 111 —tog [

1
=009 19|

30.

T

z
j sin 2xtan~!(sinx)dx
0



w

2
Ans — Given expression is, f sin 2xtan~(sinx)dx
0

Assume, [ = J'U_ sin 2xtan~(sinx)dx

T

7
=] =[ sin 2xtan~(sinx)dx
0
T

B ;
= f sin xcosxtan™(sinx)dx
0

Substitute sinx = t = cos xdx = dt

Whenx = 0,t = 0 and when x = g,t =1
1

=il = zj ttan~i(t)dt
0

On equating coefficients of x2, x and constant term, we get,

A+C=0......(2)
A+B=0......(3)
B=1..(4)

On solving these equations, values of 4, B, € will be,
A=—1,B=1=1
From equation (1) we get,

3 dx X 1
I=Jy x2(x + 1) =1 [?+F+(x+1)]dx

3

1 = X+1\ 1
=}I=[-lngx—§+lﬂg(}(+1j]l=[]Dg( s )_EL

4 1
= log (E)—g—lmg(2)+1

2 2
=1=log 4—10g3—10g2+§=10g Z2—l1og 3+

3
1o (2) 4.2
= 55(3) 3

Hence proved.



31.
4
f [Jx—1]-E |x—2)4+ Je==3|] dx
1
Ans - Given expression is ff[ix — 1]+ | =2+ |x— 3|} d%.
Assume, f14[|x— 1+ |x—2|+ |x—3|]dx
4 4 4
=:~.'=J. Ex—1|dx+f |x—2|dx+[ |x —3|dx
1 1 1
e I = .Irl +Iz +.lr3 ...(1)

4 4 4
fl=f Ix—lldx,@:f |x—2|dx,r3=+f|x—3|dx
1 1 1

4
Let11=J.|x—1|dx, where (x—1)=0vli=x=4
i

e[l ot

Again, I, = f14|x — 2|dx, where (x —2) = 0v2 < x < 4and
[x—2y N2

aly= [ (2—x)dx+ [, (x — 2)dx

— x——
2 1

x2 5 r
A
2 2

1 1 5
=}.’2=[4—2—2+E]+[B—8—2+4]=§+E=E#(3)

+

Also, I, = f: |x — 3|dx, where (x —3) = 0¥3 < x < 4and
=3y =sWl=sx<3

sh= [ (3 —x)dx+ [, (x—3)dx

2P [x? i
=32 | + [ —3x
e

_|_
2], 2




=>.f—[9 2 3—|—1]+[8 12 9+9]—2+1
A 2 2 2 N 2

5
=2 ..(®

Now, from equations (1), (2), (3) and (4) it can be obtained
that,

,_9,5,5_19
27272 3
ssinx+1—1
=2=x -
f{’ 1+sin x
T T 1
- H'[“ dx—;rrfﬂ 1+sin x
x1l—sin x
=m[x|F—nw|., ——dx
(s — ) cos2 X

= 21 =xlx]qg — ?rf;r(secz X — tan xsec x)dx
= m? —m[tan x —sec x]§
=22l=m?—-n0—-(—-1)—-0+1]=n?—2x

_:rr(:rr—z}
I= 2

Prove the following (Exercises 32 to 37)
32.
dx 2 2

[/ .
1 x2(x+1) 3 83

3
Ans - Given equation is, fl Q8 ceefip log g

at{x+l) 3
dx

3
Assume, [ s

Now consider it as shown below,

1 A B G

.-.m=x+ﬁ+(x+1).,....,.(1)

=1=Ax(x+1)+B(x+1)+C(x?)

=1=Ax2+Ax+Bx+ B+ Cx?



On equating coefficients of x2, x and constant term, we get,

A+C=0......(2)
A+B=0......(3)
=1..(49)

On solving these equations, values of 4, B, € will be,
A=-1,B=1C=1
From equation (1) we get,

3 dx a(—1l 1 1
r=J; x2(x +1) =i [?+F+{x+1)]dx

3

= [—lmg X—%Jrlﬂg(XJFU] [log (X+1)_§L

4 1
= log (E)—g—lng(2]+l

2 2
=I=1log 4—log 3 — 10g2+— log 2 — 10g3+§
- g(a) 3

Hence proved.

33.
4
Jo xe*dx =1
Ans - Given equation is, f:xexdx = 1.

Assume, | = f:xefdx

Using integration by parts, it can be obtained that,

I= Xf:exdl’ —f {(d{x))_ff } [xe*]5 — [e*Ts
=e—e+1=1

Hence proved.

34.



=
Iy xYcos* xdx =0

: i . —1
Ans - Given equation is, [, “x*7cos* xdx = 0.

-1
x7cos* xdx

Assume, [ = [

Now, consider f(x) = x¥7cos* x
= f(—x) = (—x)Y cos? (—x) = —xYcost x = —f(x)
= f(x) is an odd function

= It is known to us that when f(x) is an odd function, then
a

J_ fx)dx =0

= fl_lxl?cos“ xdx =0

Hence proved.

35.

m

z 2
j sindxdx =—
0 3

Ery
a F F , 2
Ans - Given equation is, [* sin® xdx = =

bis
Assume, [ = [z sin? xdx

kL T

2 7
== j sin? xsin xdx = j (1 — cos? x) sin xdx
0 o
s T
2 2 g
= | sinxdx— | cos*xsinxdx
0 0

T
L) Fl

3
£ [eos® x
= I =[~cos x]2 +

3

1]

Hence proved.

36.

n

3
f 2tan® xdx = 1 —log 2
0



Ans - Given equation is, [+ 2tan® xdx =1 —log 2.
T

Y
Assume, j 2 tan® xdx
(4]

o

3
=TI= J- 2 tan® xtan xdx = J- (1 —sec? x) tan xdx
0 0

e

T

i
3 z

=j tanxdx—j sec? xtan xdx
0 [}

[=

&
4
0

4
+ 2[log cos x]

ey tan® x
= =
2 0

m z
= 1+2[Iog cos E—Eag cos [}]D
=1—log 2—log 1
=I=1—log 2

Hence proved.

37.

1
T
f sinlxdx=—-1
0 2



: . : S P T
Ans - Given equation is, fu sin~xdx = o 1.

1 .
Assume, | = fu sin~! xdx

1
=] =f sin~lx. 1dx
4]

Using integration by parts, we get

I=[sinx. x} f m
e T (20
= [xsin™1x]} + m

Substitute 1 —x% =1¢
xi—Z)dx =t
Whenx=0,t=1andwhenx=1,t=0—1

a0 =[xsin %]} [-.,H'_ [xsin1x]} [Eﬂ

=sm‘11—-¢'—=5—1

Hence proved.



