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Solutions
Chapter - 7

Exercise 7.2
Integrate the functions in Exercises 1 to 8:
1 2x
* 1+ x?
2x
Sol. To evaluate J- 5 dx
1+x
dt
Put 1 + x® = . Therefore 2x = T or 2x dx = dt
J. 2x dt 1
1+ 22 dx = e _[? dt =log|t]|+c
Putting t = 1 + x2, =log|1+2®|+c=1log 1 +x +ec
(¢ 1+ a®>0. Therefore | 1 + 22| =1 + x?)
2
2. (og %) .
x

1 2
Sol. To evaluate _[ % dx


Stamp

FreeText
NCERT Class 12 Maths

FreeText
Solutions

FreeText
Chapter - 7


1
Put log x = t. Therefore — = at = dx =dt
x dx x
(log x)* ) £
E— = |t = =
f . dx J. dt g t¢

Putting ¢ = log x, = % (log x)® + c.

1
8. x+xlog x
1 __ 1
Sol. To evaluate Jm dx = _[ x(1+1log %) dx
1 dt dx
Put 1 + log x = ¢. Therefore — = - = — =dt
x dx x
1 1 dx 1
J.x+x10gxdx=‘[m7 =_[tdt=10g|t|+c

Putting ¢ =1 + log x, log | 1 + log x | + c.
4. sin x sin (cos x)

Sol. To evaluatej. sin x sin (cos x) dx = — f sin (cos x) (—sin x) dx
Put cos x = ¢£. Therefore — sin x = %
x
—sin x dx = dt
_[ sin x sin (cos x) dx = — f sin (cos x)(— sin x dx)

_Jsint dt =—-(—cost)+c

=cost+c
Putting ¢ = cos x, = cos(cos x) + c.
5. sin (ax + b) cos (ax + b)

Sol. To evaluate J. sin(ax + b) cos(ax + b) dx

= % I 2 sin(ax + b) cos(ax + b) dx = % J sin 2(ax + b) dx
(. 2 sin 6 cos 0 = sin 20)
1 [-cos(2ax + 2b)] e

= ! J.sin(Zax+2b) dx =
2 2a — Coeff. of x

2

-1
= — cos 2(ax + b) + c.
4a

6. Jax+b

Sol. To evaluate J. Jax+b dx = .[ (ax + b)? dx

1.4 3
(ax + b)2 (ax + b)?
- T +Cc = 3 + C
(7+ 1) a — Coeff. of x —a
2 2

(ax + b1

{ J. (ax + b)" dx =
a(n+1)

+cifn¢—1}



7.
Sol.

2
= — (ax + b2 + ¢

3a
X jx+2
To evaluate J. xfx+2 dx

=J.x\/x+2 dx = I (x+2)-2)Jx+2 dx

1 1 3 1
= j [(x +2)(x +2)2 - 2(x + 2)2] dx = j [(x +2)2 - 2x + 2)2] dx

3 1
=j(x+2)2 dx—ZI(x+2)2 dx

3 1 5 3
=+1 S+1 = =
(x +2)2 (x +2)2 N (x +2)2 (x +2)2 .
= — Cc = — C
3 1 5 3
= =+1].1 - =
(2+1)1—>Coeff.ofx (2+ j B 9

Sol.

- g (o + 27 - % (x+ 2% + c.

OR
To evaluate J. X\Jx+2 dx

Put VLinear =¢ ie, (x+2 =t
Squaringx + 2 =12 (= x=2-2)

@ =2t, le., @ =2t or dx=2tdt
dt dt
[ afir2 de= [ @ -2t dr = jztz(tz—z) dt
5 3
=[2°¢® -2 ar=2[t" ar-4 [ at =2% —4% e

: 2 4
Putting ¢ = Jx + 2, =g(1/x+2)5 - §(1Ix+2)3 +c
2 4 2 4
=+ 2)12)5 — 3+ 2123 4 ¢ = Fa+ 2)%2 — Fa+ 2% + c.

x,1+ 212
To evaluate I X1+ 2¢% dx

Let T= [ xy1+2x? dx = i [ J1+24% (4x do) ()

[ i(1+2x2)=0+2.2x:4x}
dx

t
o 4x dx = dt

: 1 Lo
From (), 1= [Vt dt= [ dt

Put 1 + 2x% = ¢. Therefore 4x =



Putting t = 1 + 2x2, — % 1+ 2x2)3/2 ‘e
Integrate the functions in Exercises 9 to 17:
9. (4x + 2) x +x+1.

Sol. Let I = f Ax+2Jx®+x+1 dx = I2(2x+1) Zrx+1 dx
=j2 +x+1 (2 + 1) dx D)

Put x® + x + 1 = £. Therefore (2x + 1) = e
2x + 1) dx = dt
From (i), I = [ 2Vt dt =2 ¢* at

PUttingt=x2+x+1,I=%(x2+x+1)3/2+c

1
0.
Sol. Let T= [ —1 — dx )
x—~x
Put VLinear = ¢, jie, x =t
dx
Squaring x = ¢2. Therefore P 2t or dx = 2t dt
From (i), I = =2 I t(t 1)
1 1 1
—of Ty di=2loglt-1]+ [I ax+bdx=aloglax+bl]

Putting ¢ = Jx,I=21log| x —11]+c
x

1L Ji2,%>0
x
Sol. LetI = .[ \/m dx ()

J'x+4 4 I x+4 B 4
Jx+4 dx = Jx+4 x+4 dx
I\lx+ dx —




12.
Sol.

J. (x+ Y2 gy — 4.[ (x+4)7 Y2 gy

3/2 1/2
T e L L LRI
) oy 5 (1)

2
g(x+4) Jx+4 -8 Jx+4 +¢

2,1 4,1
vt 2oy 2= 2ot
4 x+4-12
2.Jx + [x+ )+c=2\/x+4(3 +c
5\/x+4 (x—8) +c.

OR
Put Linear =% tie, .x+4 =t

Squaring x + 4 = t? = x=1t>-4.

dx
Therefore T 2t or dx = 2t dt

I x -4
I= mdx:ff.ztdt

—2f -4 dr=2 [ Pdt-4f 1dt]

Putting ¢t = Jx+4, =3 Jx+4 (x+4-12) +¢
=§ Jx+4 (x-8) +ec.

(x3 _ 1)1/3 x5

Let I = I (.’XI3 —1)1/3 x5 dx = .[ (x3 _1)1/3 x3 2 dx
1 d
= g J. (x3 _ 1)1/3 x3 (3x2 dx) (l) |: E (x3 _ 1) — 3x2:|
Putx® — 1 =1t - Bt
,  dt )
3% = o = 3x?dx =dt

From (i), 1= % [ &% @+ ar

4/3 | ,1/3 . 1—1-'-3—4
[ @3+ 5y dt T3t T3 T

W Wl

(f t43 dt + [ £173 dt)



1 (78 8 1(8 75 3 as 1 1
L AL _=|2 el = U8 S4B
3 z é +c 3(7t +4t ]+ 7t 415 +c
3 3
Putting ¢ = ° — 1, = % WD D18y
5 5
" (2+34%)
2
x
Sol. LetI = | ————= dx
I (2 +3x°)3
9x2 [ d 3 2}
- = | — ; v —(2+3x%) =9«
9 .[ 2135 dx ..(0) dx
Put 2 + 3x% = ¢. Therefore 9x? = dt = 9?dx =dt
x
1 2 _
From(i),I=§.[t’3dt =§3+c=§+c
-1
. _ 3' . —
Putting £ = 2 + 3x°; = 182 +3x%)2 T &
1
14. x (log x)™ x>0 (Important)
j o
- | — _ x ;
Sol. Let I= | 75 " m dv(x>0) = I= | e )
dt
Put log x = t. Therefore 1°_ & = dx _ dt
x  dx x
. dt . t—m+1
From (i), I= | aro= [Tt = e
(Assuming m # 1)
_ (log x)' ™™
Putting ¢ = log x, = 1-m *¢
x
15. g 447

Sol.

Put 9 — 4x2 = ¢. Therefore — 8x =

1
1_7

F .
rom (i), 3

Putting ¢ = 9 — 4«2, =

LetI=Iﬁ dx=_?1.[

- 8x )
9 422 dx (1)
[ %(9—4&):—84
% = -8 dx =4dt
7_7-"1 —i10|t|+c
t - g %

_?log|9—4x2|+c.



16.

Sol.

17.

Sol.

18.

Sol.

19.

Sol.

e
ax+b
[es qee 0 o [ e =t
2 — Coeff. of x a
1
=3 eZ+3 4o
x
er
J- x 4 1 J- 2x g ]
Let I = (exz) x = 9 (exz) x ()]
9 dt
Put x* = ¢. Therefore 2x = Ix = 2x dx = dt.
From (i), 1= = @1 [et at
romi, - E= o @) T2
. —eit +e= —— 1 +
=9 T15Coeffoft T ¢7 2e') ¢
Putting ¢ = 2%, I = _712 e
2(e* )
Integrate the functions in Exercises 18 to 26:
etan"‘x
1+ 2
etan’1 x
Let I = dx ..(0)
'[ 1+ x2
Put tan™ ' x = ¢.
1 dt dx
= — = =dt
1+ x2 dx 1+ %2
From (i), I = .[ e dt =e +c¢=et e
e?* -1
e?* +1
e?* —1
Let I = f m dx
Multiplying every term in integrand by e 7,
et —e’ "
_ - . . 2x —x _ 2 —x _
I_Iex+e_x dx L) [ e let=e =¢e']
Put denominator ¢* + e * = ¢
X —xi( )_ﬁ (x —x)dx_dt
et oo (-x) = Ix = e —e =
From (i), T = % - j% dt =log | t | +c

Puttingt =e*+e %, I=log|e*+e *|+corl=log*+e % +c

_ 1 _ _
e“+e ":ex+—x>Oforallrealxandhencelex+e l=e*+e ™

(e



20.

Sol.

21.
Sol.

22.

Sol.

23.

Sol.

24.

2x -2x

e —-e
e2x +e—2x
2x —2x 2x —2x
S 2(e - ) .
Let I= [ o 0 =5 j dx D)

Put denominator e + e‘ 2= ¢

d
¥ — 2 + e x*(—Z)

dx dx
2 o _ dt e
= e .22 = T = 2* —e ) dx =dt
. 1 dt 1
From (1), I=§_[7 710g|t|+c
Putting ¢ = € + ¢~ %, = llogle +e® | 4= log(e2x+e‘?‘”)+c
e2x+ eF>0 = |eFre T =X e ¥
tan? (2x - 3)

J. tan?(2x — 3) dx =I (sec?(2x —3) - 1)dx (. tan® 0 = sec? 0 — 1)
J- sec?(2x - 3) dx — f 1 dx

tan (2x — 3) 1
= B AR TS = = tan (2x - 3) -
2 — Coeff. of x rre 2 A G €
{ [ sec? (ax+b)dx=1tan(ax+b)+c}
a
sec? (7 - 4x)

tan (7 — 4x)

, _ tan(7-4x)
Jsec @\ S o tC

[ fsecQ (ax + b) dx = 1 tan (ax + b) + c}
a

-1
=7 tan (7 — 4x) + c.

1

sin"" x
1- a2
sin"!x

LetI = .[ \/7 dx (D)

Put sin” " x = ¢ - = . — - dt
1-2? dx 1-x
£2

From (), 1= [ ¢ dt = g +e
Putting ¢ = sin" ' x, I = = (sin~ ' x)% + c.

2
2cos x -3sinx

6cosx+4sinx




Sol.

25.

Sol.

26.

Sol.

217.
Sol.

2cos x —3sin x I 2cos x —3sin x
dx = 2(2 sin x + 3 cos x)
lj- 2cosx—3sinx )

2sin x + 3cos x
Put DENOMINATOR 2 sin x + 3 cos x = ¢

dt

Let I = I 6 cos x + 4 sin x

2 cos x —3sinx = I = (2cosx—3sinx)dx =dt
x
. 1 dt 1
From (i), I= 2 _[7 =5 log | ¢ ] + c.
Putting ¢ = 2 sin x + 3 cos x, = % log | 2 sinx + 3 cos x | + c.
1
cos?x (1 - tan x)2
1 sec? x
Let I = J. 2 2 = f ~ 2
cos”“x (1 - tan x) (1 - tan x)
2
—sec”x .
e 0
(1 - tan x)
Put 1 — tan x = ¢.
2 dt 2
—sec” x = - = —sec’ x dx =dt
dx
dt
From (i), 1= — | 7 suf 72 g
- 1 1
=T o1 YT e T I tan«
cos Jx
Jx
cos Jx
Let I= [ e (D)
Put JLinear =¢, i.e, NE—
dx
Squaring, x = ¢?. Therefore o =2 sodx =2t dt

. cost .
From G), T= [ =~ 2tdt=2[ cost dt=2sint+ec

Putting ¢ = [y, I =2sin Jx +c.
Integrate the functions in Exercises 27 to 37:

Jsin 2x cos 2x
Let I = J. J/sin 2x cos 2x dx = % J. Jsin 2x (2 cos 2x dx) (D)

Put sin 2x = ¢

cos 2x i (2x) = ﬂ = 2 cos 2x dx = dt
dx dx



28.

Sol.

29.
Sol.

30.

Sol.

31.

Sol.

. o1 _ 1 o
From(z),I_zf\/Zdt—Ejt dt

1 t%+1 1t
== ve=21_ el Gn2?ao
2 1 4 2 3 3
2 2
cos x
J1+sin x
CoS X
LetI:J‘m dx
Putl +sinx =¢
dt
cosx = - or cos x dx = dt
X
dt t%H
From (), 1= |2 =[¢Y2 dt=— te
\/Z '[ —1+1
/2 2
=T +c=2Jft +c=2l+sinx +c
2

cot x log sin x

Let I = j cot x log sin x dx
Put log sin x = ¢

(D)

(D)

1 . (sin x) = gi or 1 cos x dt
in x -— = —
sinx dx dx sin x dx
or cotx dx = dt
From (i) I—Itdt—ﬁ = < (log sin x)?
om (1), I = —2+c = 5 (ogsinx)” +ec.
sin x
l+cosx
sin x —sin x
LetI = | —— -
¢ J.1+cosx -[1+cosx @
Put 1 + cos x = £. Therefore — sin x = %
x
—sin x dx = dt
) dt
From(z),I:—J.T =-—log|t]|+c
Putting £ =1 + cos x, = —log | 1 + cos x | + c.
sin x
(1 + cos x)?
LetT= [ —90% gy [ Zsinxdt )
1 + cos x) 1+ cos x)
dt

Put 1 + cos x = ¢. Therefore — sin x = T
x



= —sinxdx=dt
-1

dt _
From G), 1=~ [ 57 == [t2dt= "1 s
1 1
=~ +¢c=—" +c
t 1+cosx
‘" l+cotx
1 1
Sol. Let I=I#dx=17 dx=_[,—dx
1+ cotx 14 C08X sin x + cos x
sin x sin x
sin x 1 25in x 1 ¢ sinx+sin x
S ———— @x= = [ EY = S d
sin x + cos x * zjsinx+cosx Y= 2 sinx+cosx

Adding and subtracting cos x in the numerator of integrand,

1 J-sinx+cosx—cosx+sinx

IZE sin x + cos x
1 J-(sinx+cosx)—(cosx—sinx)

=9 sin x + cos x ~.
1J[sinx+cosx_(cosx—sinx)] .a-b_a b

=9/ |lsinx+cosx sinx+cosx || ¢ c ¢
1 o~

_1 J-(l_(a.)sx s1nx)] i~
2 sin X + €os x
1 cos x — sin x 1

== ldex-| ———————dx| = = [x - L] ..(0)
2 D J.sur1x+cosx } 2 !

where 11=J'wdx

sin x + cos x

Put DENOMINATOR sin x + cos x = ¢
dt

cosx—sinx:d— = (cos x — sin x) dx = dt
x

11=J'% =log |t | =1log | sin x + cos x |.

Note. Alternative solution for finding I,

cos x —sin x )
I, = f— dx = log | sin x + cos x |
sin x + cos x

{ [ % dx =log | f(x) @

Putting this value of I, in (i), required integral

1
= — [x—log|sinx +cosx|] +c.

2



33.

Sol.

34.

Sol.

35.

Sol.

1

1-tanx
1 1 1
LetI = D — dx: T i A dx: —_— dx
J.l—talnx -[1_S1nx '[[cosx—sinx)
CoS X COS X
2 cos x COS X + COS X
_J~ coS X 7-[ di = 717(&
CoS X — smx cos x — Sin x cos x — sin x

Subtractmg and adding sin x in the Numerator,
€Os x — sin x + sin x + cos x
= - J dx

cos x — sin x

1 cosx —sinx  Sin x + cos x 1 sin x + cos x
== — + — | dx = < [ | 1+=————|dx
2 cosx—sinx cosx—sinx 2 cos x — sin x

Uldx (- sin x — cosxdx}

N|[—= N

COS X —SIn xX

[x —log | cosx —sinx|] +c { I I;((x))dx=108|f(x)|}

J‘ —sin x —cos x
cos x — sin x

Note. Alternative solution for evaluating dx, put

denominator cos x — sin x = ¢.
tan x
sin x cos x

Let = [ —V2RE. doed| 25 jtanx g

sin x cos x

COS X COS X
COS X

,[ Jtan x J- sec? x ) - ﬁ_
= tan x cos® x \/tanx (@) ) t

Put tan x = ¢.

2 dt 2
sec” x = - = sec” x dx =dt
From (),
dt 1/2
Izj.ﬁzj‘t_mdtth+c =2t +c=2 Jtanx +c.
2
(1+10gx)2
x
2
Let I = jm dx Q)
x
Putl +logx=1t
1 dt dx
~ = i = — =dt
x X x
. £ 1
F I= [ at=1 ve=2=@+1 3 +ec
rom (i) J 3 c 3( og x)° + ¢



36.

Sol.

37.

Sol.

38.

Sol.

(x + 1) (x + log x)*
x
2
J- (x + D(x + log x) dx

x
Putx +logx =1t

1 dt x+1 dt (x+1
= = =

Let I = (D)

1+ = = — = —
x dx x dx

] dx = dt
t3
From(i),l:ftzdt =5 *¢

Putting t = x + log x, % (x + log x)% + c.

a3 sin(tan™! x*%)

1+a8
3 -1.4 3
x° sin (tan™ " x*) 1 . 1 4, A4x )
- e A7 = = | sin(tan™ " x%).
Let I f 1o a8 x 4.[ 1+x8dx @)
Put (tan" ! x%) = ¢
[Rule for J. sin (f(x)) f'(x) dx; put f(x)=1¢]

1 d dt d | 1 d
= 2 4_ % 1.- —tan x)=——— — f(x)
1+G? de™ T odx | dx s (f(x))* dx !

3
_&x

= 1+ xg dx = dt
From (@),
1 . 1 - 1,4
I=*_|.Slntdt=—1cost+c = — cos (tan™ x*) + c.
Choose the correct answer in Exercises 38 and 39:
10x° +10* log, 10 dx
J. xlO +10* equals
(A) 10° - x° + C B) 10° + x1° + C
(C) 10* - x19"1 + C (D) log (10* + x'° + C.
10x° + 10* log, 10 ,
LetT= | T, g de )
Put ' + 10* = ¢
d
(10x° + 10% log, 10) dx = dt [ Tn (a*)=a" log, a}

) dt
From(z),I:IT =log|t|+c

Putting ¢ = 2% + 10°, I = log | x'* + 10 | + ¢
or I =log (10* + x'% + c.
Option (D) is the correc(g Ia{tnswer.

10x” + 10* log, 10 f/(x)
.[ 20+ 10° dx=J. () de =log | fx) | +c




39.

Sol.

=log |« + 10° | + ¢
Option (D) is the correct answer.

'[ dx
sin? x cos? x equals
(A) tan x + cot x + C (B) tan x — cot x + C
(C) tan x cot x + C (D) tan x - cot 2x + C.
dx sin? x + cos® x
— 5 — B e . et 2
_[ cinxcostx = J. sinZx cos®x dx [ 1 = sin® x + cos” x]
_ _[ sin” x N cos® x dx [ atb_a é}
sin?x cos®x sin®x cos?x ¢ ¢c ¢

J( 12 + .12 ) dx = I (sec? x + cosec?x) dx
cos“x sin“x

2 2
_[sec x dx+'|.cosec X dx =tan x — cot x + ¢

Option (B) is the correct answer.





