16 Indefinite Integration

Indefinite Integral (Primitive or Antiderivative)

If for a function g defined on some interval [ C R, %(g(x)) = f(x), Vx € 1, then g(x) is called
a primitive or antiderivative or indefinite integral of / with respect to x.

It is denoted by j fix) dx. The function f is the integrand and x is the variable of
integration.

If f and g are both differentiable on (a, ) and if f'(x) = g'(x), Vx€ (a, b), then f(x) = g(x) + c,

where c¢ is a constant.

If %(F(x)) = f(x), then J f(x) dx = F(x) + ¢, where c is an arbitrary constant.
If fand g are integrable on (a, b), then

(i) f+ g is also integrable and j (f (x) + g(x)) dx = ,[ f(x)dx + j g(x) dx.

(i) f— g is also integrable and ,[(f(x) — g(x)) dx = ,[f(x) dx — ,[g(x) dx.

(i) For any k € R, k- f is also integrable and ,[k fx)dx =k ,[f(x) dx.

Standard integrals

n+1

(1) Jx"de==2

s+ tene R-{-1},xe RY

) J‘idx=log|x|+c,xe R — {0}

B3) Jcosxdr=sinx+ec Vxe R

@) Jsinxdc=—cosx+c, VxeR

) Jseczxdx=tanx+c,x¢(2k—l)%,keZ

©6) Jcoseczxdx=—cotx+c,x¢k7t,keZ

@) Jsecxtanxdx=secx+c,x¢(2k—1)%,keZ

8) Jcosecxcotxdx=—cosecx+c,x¢k7t,ke V4

X

©) Ja dx= +c,ae RP—{1},xe R

log,.a

(10) Je*dx=e"+¢, Vxe R

dx 1 _ 1 1 X
) [P -t (E) o=t £rcacr- () ek

+a a
SN S JZ
a+bx2dx_ b lan . ] e (ab>0)
(12) sz_a2=2a log |74l +¢.ae R={0}
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dx x+a
(13) Jaz_x log +c¢,ae R— {0}
"
(14) — =sin & +c=——cos 12 +¢,x€ (—a a),a>0
J Ja* = x? a a

(15) log|x+‘[x +a? |+c¢ VxeR

16) | =E—= =tog|x+ JZ-a |+¢c [x|>|a| >0

— a1 -1 Xy
17) Jlxlm g sec ot , cosec a+c,|x|>|a|>0

For (18) to (21), I = (km, 2k + 1)%) or (2k— D)L, kn), ke 7

(18) jtanxdx=log|secx|+c=—log|c0sx|+c
(19) jcotxdx=10g|sinx|+c=—log|cosecx|+c

(20) Icosecxdx=log|cosecx—cotx|+c=log|tan%|+c

21 jsecxdx=log|secx+tanx|+c=10g|tan(%+%) | +c

(22) J"/xz—a %‘/ 2——10g|x+‘/x —at |t (x2>dd)
(23) J"/x2+a2 dx:% X +a* + aT 0g|x+‘/x +a? | +e

2
24) J' a’ —x* dx=% a*—x? +a7sin_1 (%)+c.(a>0)

ax

(25) je"x sin (bx + k) dx = ﬁ [a sin (bx + k) — b cos (bx + k)] + ¢c. (a, b > 0)

ax

=——sin (bx+k— ) + ¢,
‘/az—kbz ( )
e b
where, COSOC—W,SMOC— W,OCE (0, 2m)

ax

(26) je"x cos (bx + k) dx=ﬁ [a cos (bx + k) + b sin (bx + k)] + ¢c. (a, b > 0)

eax
=—F7—=cos (bx + k— Q) +c,
a’ +b?

b
where, cos L = ﬁ, sin QL = W, o € (0, 2m)

Method of Substitution for Integration

Letg:[o, B] = R be continuous on [, B ] and differentiable on (oL, ). g'(¢) is continuous on (oL, B)
and g'(f) # 0, Vi € (o, B). Also, the range of g is a subset of [a, b] means Rg C |a, b] and
£:[a, b] = R is continuous. Then x = g(#) gives, | £(x) dx =] f(2(t)) - &) dt.
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If Jf(x) dx = F(x), then If(ax + b) dx = jF(ax + b), where f: I — R is continuous on

some interval . (a #0)

T - fe ae = LT

£1(x) # 0.
f(x)
T);)dx=2 f(x) +ec

o
o &

+ ¢, (n# —1, f(x) > 0). f and f' are continuous and

log | f(x)| + ¢, where fis continuous on [a, b] and differentiable on (@, b) and

/' is continuous and non-zero, Vx € [a, b] and f(x) # 0, Vx € [a, b].

Rule of Integration by Parts : If f and g are differentiable on (a, b) and /' and g' are continuous

on (a, b), then

[f@) - () dx = £(x) gx) = ] /') gx) dx.

If we take f(x) = u and g'(x) = v,

we get

Ju-vdx=u,[vdx—J(%(u},{vdx)dx.

[ l[f@) + 1)) de = e f(x) + ¢

Trigonometric Substitutions :

Integrand

Substitution

. 1

i) Y +a® e
1

. 2 2 —

(H) "X —a > ,xz _ 612
1

5 ———

(i) a2 -2 Jo =

) a—x a+x

(W) at+tx’\Ya—x

(V) "2ax—x2

JZax—x2 = ‘/a2 —(x—a)2

(Vi) 2ax + x2

(vl J;Lx,Jafx,Jua—x>
(viii) ‘/a +x, ﬁ, 1/x(a + x)

(x) Jgif,Ju—axB—m

x=atan® or x =acot O
x=asecO or x =acosec©
x = asin® or x = a cos 0

X =acos?20

x =2a sin*0
x—a=asin®orx—a=acos0

x=2atan*O

x=asin*0, x =acos20

x=atan’*0, x = a cos 20

x=0cos? 0 + B sin* 0
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(10)

(11)

1 1 1 X

If the integrand is 7 75mr > 7+ beost °F 7+ bsinx + ccosx » then substitute tans = 1. Then
2
_oodt o 20 _ 1=t
dx el sinx = T2 and cosx s

The given integrand will transform into integrand in 7.

If the integrand is sin™x cos”x, m, n € N, then

(i) If both m and n are odd, put sinx =t if m 2 n and cosx = t otherwise.
(i) If m is odd and » is even, then cosx = t.

(iii) If m is even and » is odd, then sinx = ¢.

(iv) If m and n are both even, then we use power reducing formulae

2

sin“x = 1(1 — cos 2x) and cos*x = (l + cos 2x).

dx ___dx
(a)Jax2+bx+c or (b)j‘/axz+bx+c

If we express ax? + bx + ¢ in the form of a perfect square, the integral () can be obtained using

standard forms (11), (12) or (13) and () can be obtained using standard forms (14) or (15) or (16).

()I Ax+B o (b)J Ax+B

ax +bx+c ‘/ +bx+c

We will find out two constants m and # such that,

Ax + B = m[derivative of ax? + bx + ¢] + n

mQ2ax + b) + n

(2ma)x + (mb + n)

Comparing coefficients of x on both sides we get, m = 2 and n = B — mb.

2a
AXx+B mQ2ax+b)+n
TP g = | BT R
(@ ax®* +bx+c ax +bx+c
2ax+b |
-m jaxz+bx+c x+njax2+bx+c d

=mlog|ax2+bx+c|+nl2
I, can be obtained using method 10(a).
J' Ax+B J'm(2ax+b)+n

‘/ax +bx+c ‘/ +bx+c
1

m [ Qax + b)(ax? + bx + c)_E dx + n J

dx
,/axz +bx+c

1
5 1
2m (ax= + bx + ¢)> + nl,

I, can be obtained using method 10(b).
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(12)

(15)

J dx J d J dx
a+bcos*x’ J a+bsin’x acos’x + b sin*x + ¢

Zx is replaced by 1 + tan*x

Here, we divide each term by cos®x # 0. In denominator sec
and then we assume fanx = ( giving sec?x dx = di. Then integrate the resulting rational

algebraic function of'z.

dx

a sin x+bcosx+c ae* +be ™™ + ¢
dx or

psinx+qcosx+r pe* +qge ™t +r

Here, first we find constants, /, m and »n, such that
d

NUM = [ (DEN) + m T (DEN) + n
X

Find /, m and n by comparing the coefficients of cosx, sinx and constant term (or e, ¢ and

and then integrate.

o < (DEN)
constant term). Then write integral as, [ f dc+m |d_____ +n
DEN

dx

J'atanx+b J‘ae2x+b
- —  dx

n x + ae® + be™ .
@ sin x + b cos x dx or J.— dx respectively, then

First we transform them as J D Sin X + g cos X

pe* + ge*

d
NUM = [ (DEN) + m - (DEN)

X

Find /, m and integrate, using (13) above.

J. dx
asinx X bcosx

. . dx
Use a = r cosOl and b = r sin O to put the integral in the form 1 J. —— . Now use

sin(xta)

formula _[ cosec (x = o) dx.

(a) f‘/axz +bx+c dx and (b) f(Ax+B)‘/ax2 +bx+c dx

(a) If we express ax? + bx + ¢ in the form of a perfect square, the integral can be obtained
using (22), (23) or (24).

(b) We will find out constant m and n, such that

(Ax + B)=m (%(ax2 + bx + c)) + n.

Comparing coefficient of x on both sides we get m = % and n = B — mb.

J.(Ax+B) ax*> + bx + ¢ dx =J[m(2ax+b)+n] (ax2+bx+c)%dx

1
=fm(Zovc+b)(axz+bx+c)2 dx+fn\/ax2 +bx +c dx
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(17) (i)

(ii)

Y[

m(ax® +bx +c)

= 3 +nI2
2

I, can be obtained using method (a).

2 2

X+ 1 X -1
S S N D ek S
Jx4+kx2+1 ) ke 0k

To evaluate these types of integrals, divide the numerator and denominator by x2 # 0

L 1—¢)dx
(1+x2jdx (L
Pkt L |k

x X

We get

then put (x - %) =tfor (x + i) = ¢ respectively. Then integrand is converted in terms of a

function of 7 and can be obtained by using standard integrals.
x* + a? x* —a?
x* + kx* + a* dx, x*t + kx? +at dx.

To evaluate these types of integrals divide the numerator and denominator by x2 # 0 and

2 2
then putting x — a? =torx+ a? =t respectively.

d.
(18) Jm (where, P(x) and Q(x), are linear or quadratic expressions in x.)

Following table gives suitable substitution for the given integrals :

Integral Substitution
r dx 2
) (ax+b)Jex +d cx+d=t
( dx

px +q= 12
J (ax? +bx+c)Jpx+q
([ dx 1
.)(px+q)‘/ax2+bx+c pxtqg=7
("
dx 1
(ax* + b)yex® +d x =y and ¢+ di? =2

(19) Method of Partial Fractions :

(i)

p(x)
q(x)’

If in a rational function degree of p(x) < degree of ¢(x), then 583 is called Proper

rational function.
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X
(ii) If the degree of p(x) > the degree of g(x), then % is called an Improper rational

X
function. If ;)Exs is an improper rational function, we divide p(x) by g¢(x) till we
reach the remainder whose degree is less than that of the denominator. We express
x x x
% = r(x) + Zl((x)) , where degree of p,(x) is less than that of g(x), so that Zl((x))

a proper rational function.

is

Thus, we can uniquely express an improper rational function as a sum of a rational polynomial
and a proper rational function. Now we study the method of integrating a proper rational

function. We consider different cases depending on types of factors of g(x).

Case 1 : Real, linear and non-repeated factors :

Let q(x) have n real linear non-repeated factors x — B, x — B,,... x — B, ie.

qgx) = (x = B — By)....x — B,).

Then we express p(x) = A + 22 +...+ Bn_ here A, A A are unknown
W p q(x) x—f, w—p, T x_ﬁn,w b Agy A u W

constants. We can always determine these constants and integrate the right hand side.

Case 2 : Real, linear repeated and non-repeated factors :
If g(x) = (x — ,Bl)z(x — f3)....(x — B,), then take

p(x) _ _A Ay Ay An

R Sy ey M L e

, where A, A,, A;,..., A, are unknown constants

which can be determined.

Case 3 : One real quadratic and other linear non-repeated factors :

If g(x) = (ax? + bx + ¢)(x — B,)(x — B,)....(x — B,), then let

Ax + A, A, A

p(x) +.+

q(x) @l +br+c T x-p,

n

x=pB,"

where A, A,, A;,..., A, are unknown constant to be determined.

Case 4 : Real repeated quadratic factor which cannot be factorised further and other linear

non-repeated factors :
If q(x) = (ax? + bx + ¢)*(x — B;)....(x — B,), then take

5 An

q(x) a +bx+c + (ax* + bx + ¢)? + x—pBs tot x-p4,’

where A, A,, A;,..., A, are unknown constant to be determined.

Following table gives partial fractions corresponding some different types of rational

functions :
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No.

Proper Rational Function

Partial Fraction

p(x)
(x —o)(x—P)

p(x)
(x—o)(x=B)x-7v)

p(x)
(x — o)’

p(x)
(x—0)*(x—P)

p(x)
(x —o)(ax* +bx +¢)

p(x)
(x—a)

p(x)
(ax* + bx + ¢)?

A B
x—o T x—P

A B C
xX =0

A B
xX =0

A B C
Tt oo TGP

A Bx +C
ax’> +bx +c¢

A B C
x—o T (x —a)? + (x—a)’

Ax+ B Cx+D
ax* +bx + ¢ + (ax* + bx + c)?

(@)

©

(D)

Sol.

J'e2alogx+ e3xloga g —

(A)

©

: Multiple Choice Questions :

4

2

2p

2 p+1

X X
2p+qlog|x|+ S

2 p+1

+xp+qx+pqx)dx

= e xe R, (p#-1,0), ¢>0

q _
—?+p-xp 1+cf‘.logq+pq+c
q 1 x>
+?+p-xp_ +qx10gq+pq7+c

x2
+qxlogq+qu+c

x 2

x X
2p +qglog|x| +

p

4
4

2a

X 3x
7 +a*log3 +c¢
x2a +1 a3x

2a+1 TToga ¢

p+1 T

X
log g + pq 5 +c

:I=J(l+%+xp+qx+pqx)dx

%fxdx+qJ.§dx+fxpdx+qudx+quxdx

2
4 qlog x|+

p+l q* 2
D1 +10gq +pq7+c Ans.
x,aeR+
2a + 1
B) 5577 +a¥loga+c
Kt a

(D) +c

2a+1 T 3log a

- (D)
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Sol. : I = f e2alogx 4 p3xloga gy
- J' elog x2a + elog a3 dx
= _[ (xz" + a3x) dx

xZa +1 a3x

“2a+1 T 3loga

+ c

B) Jelea. gy = .

o e

(A) lofgl ae T ¢ B)

Sol. : 1 Z_[e’”oga - eVdx
:Jeloga‘x.exdx
=faxexdx
=J(ae)xdx

(ae)”

log ae

(ae)*
= — +c
loga+loge
(ae)*

loga+1

3* log 3

4* log 4
(A) 5*log 5

5¥log 5

5

log 4 +log 5

i

© log 3+1log s

©)

Ans. : (D)
a*e* (ae)*
log a te (D) loga+1
ae R™, aze

Ans. : (D)

(B) (%)x(log 3—log5) + (%)x(log 4—log5)

(D)

G

g (@) " g

Ans. : (D)
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(5) If g'(x) = sec’x + cosec?x — 2 and g(%) =1, then g(x) = ......

(©)

™)

(A) tanx+cotx—2x+%

C) ftanx +cotx+ L +1
( >

Sol. : Here, g'(x) = sec’x + cosec®x — 2

g(x) = f (sec®x + cosec*x — 2) dx

g(x) =tanx — cotx — 2x + ¢

Now,g(%)z]
tan%—col%—Z(%)+c=l
I—1=-Z +c=1
c=%+1

g(x)=tanx—cotx—2x+%+l

3

If flx) =1 — e and f(1) = 6, then f(2) =

) 5 ® 3
Sol. : f'(x) = 1 — =5 = 1 — 3x72
S =] =3x7?) de
f@=x— 2 4

f@=x+<+¢
Now, f(1) =6

1+3+c¢c =6
c =2

f(x)=x+%+2

_ 3 _ 11
f(2)—2+5+2—7

sec x
sec x —tan x dx =

(A) x—log|cosecx —cotx +x|+c

©

sec x + tanx + ¢

sec x
Sol. : I = sec x —tan x dx

(B) tanx—cotx—2x+%+l
(D) tanx—cotx+2x—%+l
Ans.
3 1
© 3 @ 3
Ans.
(B) x+log|tan%|+c
(D) sec x tan x + sec’x + ¢

+ (B)

P (A)
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sin*x dx
®) 1 — cosx

sec x (sec x + tan x)

= ) (sec x — tan x)(sec x + tan x)

= f(seczx + sec x tan x) dx

=tfan x + secx + ¢

(A) x—sinx+c

Ja

(C) log|1l—=cosx|+c
(" sin’x dx
Sol. 'I_v 1 — cosx
(11— cos’x
) 1—cosx dx
[+ cosx)(1 = cosx)
B (1—cosx)
=J(1+cosx)dx
=x+sinx+c
xt 42
9) [ dx = ..
3
(A) x?+x+tan_]x+c
© %—x+%mn_1x+c
xt+2
Sol. : I = 3 dx
] x* +1
_([G*=p+3
) P+
R
) x°+1
x3

3

(10) [xJx+4 dx

(A)
©

x + 3tan x + ¢

_1
2Jx+4 —8(x+4) 2

2(x+4)

(] [9

-3x+4

3
2

dx

®)
(D)

B

(D)

B
(D)

Ans.
X+ sinx+c
2log |sinx|+c
Ans.
3 _
x?—x+3tan Ix+ ¢
3 —
X 4 x+ L lx+ ¢
3 3
Ans.

3
2

=

T +42 -2 +4)

[N [¥)

)
2+ + 3+

$ (O

- (B)

- (B)
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Sol. : 1 =[xJx+4 dx

=J e +4)—4] Jx+4)ax

=J o +4) Jx+4 de—4 Jxr4 ax

= 3
2 2

(x+4)

(x+4)
= 5 3

2 2

3
— S+ +e

—10Jx+4 +¢

© 2G6+4> -2 x+4+c

X —1

SOl.=I=J +4 dx

(x+4)—5

) x+4 dx

Jle )

Ja+dHZd—5[(x+4)2%d

3 1
(x +4)2 (x +4)2
3 =3 i

2 2

+ c

3
=5+ 4)? - 10Jx+4 + ¢

COS 2x — 1
(12) | ey dv = e

Ay tanx—x+c¢c B) —cotx—x+c

cos 2x — 1
Sol. : I = cos2x +1 dx

= —f tan*x dx
= —J (sec?x — 1) dx

=x—tan x + ¢

(D) (x + 4)2

C) x+tanx + ¢

Ans.

B) ‘/x_zj+10‘/x+4+c

x+4 tc

Ans.

D) x—tanx+ ¢

Ans.

(Y

P (A)

- (D)
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(13) If j

(A)

Sol.

cos 4x +1
— ., dx =
cot x —tan x
-1 -1
3 ®) 7

cos 4x +1
S| T dx

cot x —tan x

2008°2Xx
= - dx
cosx sinx
( sin x cos x )

((2cos?2x + sin x + cos x

cos* x — sin’x

(" cos*2x + sin 2x

- coSs2Xx dx

JZ sin 2x cos 2x dx

o =

=1 Jsin4xdx

cos4Xx
2 + c

=%cos4x+c

0=

cosec x

(14) Jcosec X —cot x

(A)

Sol. :

—cot % +c

cosec x
cosec x — cot x dx

)

oo

sin x

sin x

S P N
= Jl—cosx dx

—L
2 sinuzﬁ

1 2.x
> Jcosec > dx

I
0=
|
o
wi-|
0=
N——
+
o

Pcos 4x + ¢, then P =

Lot X
(B) ycot 35 +c

So, P=—1

(C) -—tan % +c

Second method : J

D) 1

Ans.

(D) cot% +c

cosec x (cosec x + cot x) dx

1

= _[(coseczx + cosec x cot x) dx

= — colx — cosec x + ¢

1+ cos x

Sinx

2X

2cos "=

2

. X X
2sin=cos =

2

2

X
= — = +
cot > c

Ans.

$ (O

P (A)
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cos 2x — cos 23
(15) dx = .

cos x — cos B

(A) 2(sinx +xcosP) + ¢ (B)
(C) 2(=sin x + x cos B) + ¢ (D)

cos 2x — cos 23
Sol. : cos x — cos B dx

_ (260s2x— - (2cos2ﬂ— D
N (cos x—cosf3) dx
2(cos*x — cosP)
(cos x — cos B)
=2J(c0sx+cos[3) dx
= 2(sin x + x cos B) + ¢
_l+cosx
(16) SIn X COS X = ...
(A) log|sinx|+log|cosx|+c B)
(©) log|l+wmnd|+c (D)
. 1+ cos x
Sol. : Sin X cos x dx

1 1
_jsinxcosx dx+Jsinx dx

1
:2Jsin2x dx+Jcosecxdx

=2 Jcosec 2x dx + f cosec x dx

p log Itan x |

> +log‘tan%‘+c

=10g‘tanx-tan%‘+c

(17) f sec2x « cosec®x dx = ...
(A) cotx+tanx + ¢ (B)
C) —cotx—tanx + c (D)

Sol. : f sec?x - cosec®x dx

1
= J\ ) 2 dx
SiIn-x cos™x

sin’x + cos*x
B sin’x - cos’x

2sin x + sin ) + ¢
—2(sin x + sin B) + ¢

Ans.

log|lanx-tan%‘+c

log‘sec%+tan%|+c

Ans.

col x —tan x + ¢

—col x + tan x + ¢

+(A)

+ (B)
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=J > +J ,12 dx
COS™ X simm-x

= j sec?x dx + J cosec’x dx

=tan x —cot x + ¢ Ans.

1+
(18) J Y = ..

cos x (1 — cosx)
(A) 2log|cosx|—cotd +c (B) log|secx+tanx|—2cot%+c

(C) log|tan 2|+ 2cot & + ¢ (D) log |secx+tanx|—cot 3 +c

14 cos x
Sol. : J

cos x (1 —cosx)

J(l— cos x) + 2cos x
B cos x (1— cosx)

2
:JseCde'i'J_l—cosx dx
=fsecxdx+2j — 5 dx

2sin” 5

= [ sec x dx + | COSQCZ% dx

=10g|secx+tanx|—2cot%+c Ans.
2x*+3 X+1
(19) Ifj(xz—l)(x2+4)dx alog |7 — | + btan >t then a = ...... and b = ...
A 3.3 ®) 3.3 © 3. -3 D) -7. =3
2x%+3
I :
S0 TN
[P+ (P
) (DX +4)
1 1
:sz—ldx+Jx2+4 dx
x—1
_1 1, —1(x
= 5 log c+q T2 tan (2)+c
x+1
__1 1 -1 X
=—5log [T | + 3 tan (2)+c
_ 1 g _1
a=-3.b=1 Ans.

+ (D)

+ (B)

+ (B)
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(20) J SI3X oo

COS 3x

1

1
(A)  tan*x + ¢ (B) tan 6x + ¢ © B tan* 3x + ¢ (D) 3 tan®* 3x + ¢

o3
sin’ 3x
Sol. : f— dx

cos’ 3x
= f tan® 3x « sec? 3x dx

Let tan 3x =t So, 3sec? 3x dx = dt

sec? 3x dx = %dt

_ 1 3
1 =3]F-a
O al _ L4
3><4+c o5 tan 3x+ ¢ Ans.

2 1
(A) M+c (B) 2‘/m+c © —2M+c

cos x
= 1 dx
sin x + (sin x)2

3
= [(sinx)? cos x dx

=3 —1

+1 . —_
sin x) 2 sin x) 2 —
—(l ) _ Lsin x) + 2 Ans.

= te=——F—+tc= = +c
STl > ,/smx

|
cos’x 1 + tan x

(A) Jl+tanx +4 B) 2 (1 + tan x)
© 2JT+manx +1) D) 21 +anx —1)

1
COSZXJI + tan x

22) If f'(x) = and 7(0) = 4, then f(x) = ......

W

() =

£ :J sec’x dx
* ‘/1+tanx

D) 24sinx +c

- (O

P (A)
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Let tan x = t.
B dt
f(x) B 1+¢

=2Jl+tanx + ¢
Now, £(0) = 4
2J1+tan0 + c =4
c=2
fe) =2 l+tanx +2
=2(Jtanx +1 + 1)

1

So, sec?x dx = dt

Ans.

$ (O

(23) If f(*) = T ocox + esm2x and has antiderivative F'(x) = % tan™! (g(x)) + ¢, then

(A) 3tan x (B) \/g tan x

. B 1
Sol. : f(x) = 3-2c08%x + 6sin’x

dx
F(x) = J 3-2c0s*x + 6sin’x

sec’x dx

3sec’x — 2+ 6tan*x

sec? x dx

J 3(1 + tanzx) — 2+ 6tan’x

[ sec?x dx
) 9tan*x +1

dt
92 + 1

I
—

3
g(x) =3tan x

e‘/;sin (e‘/;)
24) T dx = ...

(A) e‘/; [sin(e‘/;) + cos(e‘/;)] +c
(©) —2cos (V7)) + ¢

(C) 2tan x (D) tan x

(Let tan x = t.  So, sec? x dx = df)

Ans.

(B) e‘/;(coss/; - sins/;) +c
(D) —2e‘/;cos(e’/;) +c

P (A)

822



- je‘/;sin (e‘/;)

Sol. : I= P dx
Let e‘/; =1

i oo o _

evr X x dx = dt

ol dx = 2d

= 2at
‘/; X
I[=2 Jsin tdt =—-2cost+c = —2cos(e‘/;) +c Ans. : (O)
cos 2x
25 If 7 dx = log | f(x)| + ¢, then f(x) = ......

(cos x + sin x)
(A) (sinx + cos x)2 (B) (sinx —cosx) (C) (cosx+sinx) (D) cos2x

B cos 2x
Sol. : 1= (cos x + sin x)? dx

cos’x — sin’x

(cos x + sin x)?

COSX — Sinx p
=~ | cosx+sinx ¥

Let cos x + sin x = t. So, (=sin x + cos x)dx = dt
Jdt

I= log |t| +c=log|cosx+sinx|+c

f(x) = cos x + sin x Ans. : (O)

cos’x _
(26) fsm 2x + sin x &=

i [ _cosx .
(A) tan™ | Tiznxl T ¢ B) log|sinx+1|+¢c
(C) log|1+cosx|+cosx+c (D) log|sinx|—sinx+ c

3
Sol. : [ = jL dx

Sln2X + sin x

(1— sin*x) cos x
T ) sinx (sinx +1) dx
(1 —sinx) cos x
= - dx
sin x
Let sin x = 1. So, cos x dx = dt

11—t
I:

1
=ITdt—fdt=10g|l|—t+c=log|sinx|—sinx+c Ans. : (D)
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Sin x
Q) | Ty @ = e

(A) %+log|cosx—sinx|+c (B) %+%10g|sinx—cosx|+c
©) %+%log|cosx+sinx|+c (D) %—%log|cosx+sinx|+c
(II'T : 1978)
sin x
Sol. : Sinx — cos x dx
Sin X — cos X + cos x + sin x
=1 - dx
2 (sin x — cos x)
(cos x + sin x)
_ 1
- EI(I sinx —cosx | &
=%(x+log|sinx—cosx|)+c
=%+%log|sinx—cosx|+c Ans. : (B)

2
(28) Iff(afT)zdx=P(a+bx)+ﬁ+Rlog|a+bx|+c,then P+Q+R=... .

—_ a2 2 g — 2
(A) 1+2Z3 a ®B) (l—II;?’a) ©) 1 2213 a (D) (1—3a)2

(IIT : 1979)

N D
SM.I—fw+myﬁ.

1
Let a + bx =t So, b dx=dt and dngdt

j—(t —D

tZ

J((ﬁ —2;1; +a2)) 0

(-2 g a

=b—g[t—2alog|t|+a2(_71)]+c

Il
|

<}

_(a+bx) 24 _a
—T—Flog|a+bx|— b (a+bx) +c

_b37Q b3aR_ bC;

_ 2
P+Q+R=ii%ii Ans. : (C)
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dx

o |t
A) —2— + ¢ B) —2— +¢ C) 2.0t +c D) 2.t +c
A) — (B) — ©) an x (D) an x

dx
Sol. : )
‘/ SIN°X » cos x

dx

sinx

4
cCcoS X
CcoSsS X

sect x dx
= 3
\tan® x

= J% (Let tan x = t. So, sec’x dx = dr)

=ft_73dt

+ c

I
Sl

= = Ans. : (B)

‘[tcmx e

sin 2x 3
(30) a’® cos’x + b* sin*x dx = ...

1 1
(A) 2 1b log | @® cos®x + b2 sin*x |+ ¢ (B) D log | a? cos®x + b% sin®x | + ¢

2 2
© 261? log | a® cos®x + b2 sin*x | + ¢ (D) 219? log | @® cos®x + b? sin*x | + ¢
sin 2x
Sol. + 1= | 7 s + b7 sinx &

Let a? cos’x + b% sin*x =t
(—a? sin 2x + b? sin 2x) dx = dt
(b2 —d?) sin 2x dx = dt

1
sin 2x dx = Py dt

_ 1 dt
L=y jz

1
=2 _ g logl|t[+c

1
= -4 log | a? cos*x + b?% sin®c | + ¢ Ans. : (B)
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6 xl
an I(7x +7%log 7) e

o =

(A) T*log|l+x"|+¢c (B) x+ Dlog|7*+x|+¢
1

©) log|7*"+x"|+¢ (D) log_xlog|7x+x7|+c

7x°4 7% log 7
Sol. : [ = ( e7)

75+ x7 *
Let 7+ x7 =1 So, (7*log 7 + 7x%) dx = dt
_ dt_ _ X 7 .
I —j7—10g|t|+c—1og|7 +x7 |+ ¢ Ans. : (C)

(32) _[ log (tan x) - sec x cosec x dx = ...
(A) log |sec x - cosec x|+ ¢ (B) log|log (tan x) | + ¢
(©) 3 [log (tan x)]* + ¢ (D) 1 log (tanx) + ¢

Sol. : I = f log (tan x) - sec x cosec x dx

Let log (tan x) =t

1 2
. sec<x =
(tanx de dt

cosxX
sin x  cos*x dx = dt

sec x cosec x dx = dt

I =Jtdt=%+c=%[10g(tanx)]2+c Ans. : (O)
cos x — cos’x x
() |V = e O<x<Z)
3 3
(A) % cos™! (cos*x) + ¢ (B) % sin~! (sin?x) + ¢
3 3
©) % sin! (cos*x) + ¢ (D) —% sin™! (cos?x) + ¢

.
CoS X — Cos’x
Sol. : [ = = dx
) 1— cos’x

R
Jcos x - sin x
= — dx
J 1—cos’x

3
Let cos’x =t

1
_73 - cos*x sinx dx = dt

826



1/cosx «sin x dx = —% dt

3

=2 | = 2 gl 4+ = 2 sinl(cos ) + Ans. : (D
. =5 _p 3 sin ) ¢ == sin (cos“x) + ¢ ns. : (D)
log (x+1)—log x B
(34) f x(x+1) dx_ ......
x+1 5 5
(A) —log log (T)+c (B) log(x+ 1) —logx~+c
x+1 _ X +1\12
© —log () +ec D) %[log( - )] +e
log (x+1)—log x
Sol. :I=j g(x(xil) 2=

Let log(x+1)—logx =1t

_1 _ 1 _
(x+1 x) dx = dt

—1
‘. X(x+]) dx:dt

1 =—Jrar

2 2o e (2 g :
——7+c—7[log(x+l)—logx] te== 0g<7) +c Ans. : (D)

1 _ x2 -1 1 _ x2 =1
© ftan](7x)+c (D) ftan](2x)+c

Sol. : [ = |&— 4
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(A) log|tan g)|+c (B) %log|tan (%—%)|+c

© log|tan(%—%)|+c (D) %log|tan(%+%)|+c

_ X
Sol. : _Js/gsinx+cosx

:ij dx
2 COSX+£SU’IX

dx
_EJsin(erg) —5 Jcosec(x+%) dx—510g|tan(2 +12)|+C Ans. (D)
dx
(37 Jm= ......
(W) 55 log | ran (§-F)| +e ) F5 log | cor (§)] + ¢
© 75 tox |1 (5 5F)] +-c ® 55 toe | an (£ 3F)| +-
dx
So COS X — Sin X
_ L dx
J2 fcos X —%sm X

=ﬁjsec(x+%)dx=%log|tan(%+%+%)|+c=flog|mn(% Tn|+c
Ans. : (C)
(38) If [T dx = tan(p(x)) + c. then p(x) = ...

@A x+Z (B)

(Y I

T X _ Tt X _ I
Ty © -3 D) 2-%
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(39)

(40)

_ dx
2c0s® (% - %)
-3 [’ (34
tan (% -
=% (__1) + ¢ = —tan (%—%)+c=mn (%—%)-FC Ans.
2
J"1+sin% dx = ... . 0<x<2m
(A) 2(cos% — sin%) +c (B) 4(c0s% — sin%) +c
(©) 4(sin% - cos%) +c (D) 2(sin% — cos%) +c

Sol. : J"l+sin§ dx

= J‘/sin2l +cos* L + 2sinX cos% dx

4 4 4
_ ' X X T
_J(szn4+cos4)dx (O<4<2)
=4 (sin%—cos%) +c Ans.
sin xdx
J = 0<x<T
1/1+sinx

(A) 2(cos% — sin%) + log ‘ tan (% — %) ‘ +c

(B) 2(sin% — cos%) + % log ‘ tan (ﬂ + %) ‘ +c

(©) 2(sin% — cos%) — V2 log ’ tan (% + %) ‘ +c
(D) 2(00s§ — sin%) — % log ’ tan (% - %) ’ +c
. sin x dx
Sol.-Jm O0<x<rm)

- (O

(Y
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(@1) Ifj

_ (1+ sin x')—(l) g
J1+ sin x

= j 1+ sin x dx—J

1+ sin x dx
= J.(sini + cosl) dx — —dx (1 + sinx = sin® L+ cos* L+ 2sin L cos
2 2 sin3-+ cos 3 2 2 2

X 1

X 1
= J(sm + cos—) dx — J dx
2 2 /2 1 X 1 X

= J(sin%+cos%) dx — %Jﬁi%)
= Jsin%dx+‘[cos%dx - ﬁjcosec (% + %) dx

= —200S%+2Sini—%><é10g|tan(%+£)|+c

2 8
- (ot - o) VT o (B4 3) |+ -
(f)f:;)i) dx = A(iiii)lg + ¢, then A-B = ...

10 (B) 1 € 8 D) 9

([ Gx+2)®
I= ) Gxram &

3x+21\8 1
= | (53) * (4x+3 &

3x+2 4x+3)3 - 3x+2)4 _
Let 35535 = ¢ So, Gxt3) dx = dt
1

1 (3x+2
) (4x+3) te
_ 1 _
A=4B=9
AB =1 Ans.

X
2

3)

$ (O

- (B)
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(A)  sin”! (sir/ng +c

(C) cos™! (Slj/gx] +c

Sol. : —dx
,/1 + sec’x

[ = cos X dx

) ,/ cos’x + 1

R
cos x

= | T/ dx

) ,/2—smx

Let sin x = t.

P
212

t

sin”! (ﬁ) +c

Sin x

= sin~! (T) +c
(43) [J1+cosec x dx = ...
(A)  2sin”! ‘/ sin x +c¢
(C) 2cos™! \/cos x +c

Sol. : I = [JJ1+ cosec x dx

J ‘/1 + sinx
a V sinx e

Let sin x =12 (t > 0)

/ 2
I:J' 1+¢ 2tdt ZZJ 1 d

t \/l—l‘4 1—l2

=2sin ' () + ¢

= 2sin~ ! ‘/ sin x + ¢

(| cosx | = cosx)

So, cos x dx = dt

Ans. : (A)
T
0<x< %)
(B) 2sin”! ‘/cosx +c
(D) 2sin”! ‘/sin X +c
So, cos x dx = 2t dt
Ans. : (D)
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a—X
(@4) H“” dx = (a>0)

g 2 2 -1 X 2 2
(A) sin x+‘/a -x- +c (B) a sin (a)+‘/a -x- tc

©) < sin”! (5) —Ja2 -2 +¢ (D) = sin”! (ﬁ) —Ja2 -2 +¢

a-—x
Sol. : [ = 4+ x dx

a—XxX

= —m dx (Multiply numerator and denominator by ‘/a —x)

X dx

1

-2Xdx

N (P 1
_aJ‘ '_az—xz dx+5J 2

— 1 1 2 2_71
_ajm dx+3_[(a —x°)* (—2x) dx

a’-x* 2"
=asin_l(£)+l><( ) +c
a 2 -1+1
X 1
= a sin l(z) + (@ —-xH* +¢
= a sin”! (%) + Ja?-x* +c Ans. : (B)
Second method : = gt x = tanz (— a sinB) do (Letx=acos 6,0<6<m)

-0
sin =
aJ ( 2sm2 cosz) do

=— aJ(l — cos0) do

= —a (0 —sin®) + ¢’ = — acos™! % + "az —x2 +c
= asin™! % + "az -2 +c Ans. : (B)
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_ 1—x
45 If ‘[tan 1\’1+x dx = Px cos x + Q,/l—xz + ¢, then P+ Q=

(A)

3 (B) 0 © -

o 1 [=x
sm.w-Jmn \/1+x dx

Let x = cos 20.

[ Jt _1 [1—cos 20
= | tan |—————=

So, dx = —2sin 20 dO

T oos 20\~ 2sin 20) do

=2 J tan™' tar?e - sin 20 dO
=—2[0-sin20 do

_,le- (—cozs 2ej+ﬂ1 . coszze)de}
[ 9 | sin 20
=2 |—5 cos20 +5— ]+c

=9-cos29—%sin29+c

A 1 (B) % © 3
Sol. : [ = J tan*x dx

= J tan*x (sec?x — 1) dx

= J (tan*x sec*x — tan*x) dx

= I (tan x)* sec*x dx — J (sec?x — 1) dx

_ tan’x

3 —tan x +x + ¢

Lo=1B=-1y=1

Lo+ Bry=1

0<0<

(Integration by parts)

(0<20 <m)

Ans.

D) -l

Ans.

Z)

+ (B)

(S
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1

(47) Jcosx+sinx+1 dx =

(A) log|1+tan% |+c

(©) 2]og|1+tan x

+c

2

1

Sol.

:1=J.

cos x+ sin x +1 dx

Let tan & =1t

2

(B) %log|l+tan§ |+c

(D) %log|1—tan§|+c

2t 1—12

So, sin x = H_tz,cosx=manddx=

2dt

1
| :J 2
1—t 2t
+=2+1
1+12 1412

_J 2dt
Tli-t 2+ 1+ 12

:2jztdfr2 :jtc-lifl

dx
(48) jsinx—cosx+~/§:
(A) ﬁmn(%+%)+c
©) %cot(%+%) +c

dx

T 1+12

=log|t+1|+c=log|l+tan%

+c

(B) —ftan(%+%) +c

(D) —% cot ( %

Sol. :I:jsinx—cosx+~/5

( dx

2

~

1
V2 (¢sinx—¢cosx)+1

2

dx

|
o+

~

dx

|
=

([ dx

1
)

2

_ 1 2
—zﬁjcosec (8

T

Ny

1- (cos x cos % — sin x sin %)
J

1— cos(x + %)
%

2 sin? (i + ﬂ)
J 8

2

l+l)dx

[—cor(%+§)]+c

J—cot(8+2)+c

X
+2

)+c

Ans.

Ans.

2dt
1+ 12

F(A)

)
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cosec x

(49) dx = ...
cos’ (1 +log tan%)

(A) sec? [1 + log (tan %) ] +c (B) —tan (1 + log tan %) +c
(C) sin? [1 + log (tan %)] +c (D) tan (1 + log tan %) +c
cosec x
1= dx
Sol. + 1 J cos? (1 +log tan %)
X - L ez X .1 gy =
Let, 1 + log tan S = u So, P L dx = du

. cosec xdx = du

_ 1
I = J cos*u du

= I sectu du = tan u + ¢ = tan (1 + log tan %) +c Ans. : (D)

2 4
(50) I sec3x - cosec3x dx = ...

=1 =1 1 =1

(A) —3(tanx)3 +c (B) 3(tanx)3 + ¢ (C©) B(tanx)? +c D) (tanx)3 + ¢
2 4

Sol. : I = _[ sec3x - cosec3x dx

Y S R

2z L4
J cos3x - sin3x

" 1
(coszx)

= | = &

2
cos3X | sin3x
Y costx

.
sec’x

= 4 dx
J tan3x

= |3 -d. (Let, tan x = t. So, sec’x dx = dt)

= —3(tan x) _% +c Ans. : (A)

_11
x-sin Txdx = ...

(51 Icos %

4 4 4 3
(A) log|sin"x|+c (B)_T7tan7x+c ©) _T7cot7x+c (D) log|cos’x|+c
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3 -1
Sol. :I=fcos7 x - sin x dx

S IS
sin7x -+ cos’x

[ dx I

= — > — (Dividing numerator and denominator by cos 7 x)
Jtan7x .cos7x .cos7x

[ sec’x
——=7 dx

J (tanx)7

—11
— 41
(tal’l x)

4 4

— _ = o _ = 7 .

=T te=5 (tanx)7 +c = (cotx)7 + ¢ Anms. : (O)
7

cos*(xe™)

J(1+x) er B _
52) If |[————— dx=f(x) +c, then f(x) = ......

(A) cos (x-eY) (B) 2tan~x ©) tan (x- €% (D) sin (x- €%
1+ *
Sol. : [ = J% dx
cos”(xe")
Let, x- ¥ =1t
(x-e*+ e dx=dt. So, (x + 1)e* dx = dt
_ j dt
cos’t

=jsecztdt=tant+c=tan x-eH+c

S f(x) =tan (x- €) Ans. : (O)

(53) [x- Y@ logx + 1) dx = ...

A MN+ec (B) log (x)*+ ¢ ©) x*+c¢ D) x(xy*+c¢
Sol. : 1 =[x (2logx+1)dx

Substituting (x*)* = r we get x° = ¢

. x2.logx =logt

(a2 % + log x- 2x) dx = %dt

x(1 + 2 log x) - (&) dx = d

. I=Jdt=t+c=(xx)x+c Ans. : (A)
54 Jsin—xd =
( ) sin(x—%) X = .
(A) %—flog|sin(x—%)|+c (B) %+ﬁlog|sin(X—%)|+c
© F5 75 log |cos (x = )| +¢ (D) £+ 75 log |cos (x =) +¢
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Sol. : J& dx
e sin (x—%)

[ sin((x-%)+ %) N

) sin (x—%)

r

] _I iy —_Z)gn
sin (X 4)COS4'|'COS ()C 4)Sll’l4

] sin(x—%)
= J.% dx + % Jcot (X—%) dx

=%+%log |sin(x—%)|+c

Sin 2x

(53) jsin 5x sin 3x dx =

(A) 3 log|sin3x|—51log|sin5x|+c

= log |sin 3x |+ < log | sin 3x |+ ¢
(©) 3 log |sin3x| + 3 log | sin 5x|

Sin 2x
Sol. : | ——— dx
Sin 5x sin 3x

B fsin (5x —3x)

Sin 5x sin 3x

Sin 5X coS 3Xx — coS 5X Sin 3x
n Sin5x sin 3x

= _[(cot 3x — cot 5x) dx
=% log|sin3x|—% log | sin 5x |+ ¢

6) |+ D+ 2)70c + 3) dy = o

10 8
A) (x Jlroz) 3 (x-;z) e
(x +2)1°
© -

Sol. : J(x + D(x + 2)7(x + 3) dx

Substituting, x + 2 = . we get dx = dt

P =Je-Daha+ )

dx

Ans.

(B) %10g|sin3x|—% log | sin 5x |+ ¢

(D) log|sin3x|—log|sin5x|+c

Ans.
2 8 2

®) (x-|2-1) _(ngz) _(x-lz—3) e
8 2

D) (x-;l)z +(ng2) +(x;3) b

© (B)

+ (B)
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=J(l2— 1) ¢7 dt

~J@=ar
B S
= 10—?+C

(x +2)10 (x +2)8

G7) fcos (x — oc) cos (x — B) """
cos (x — ) 1 sin (x — Oc)l
8 cos (x — B)\ te B) cos (o - B) log

|
? sin (x — B)|+c

1
(A Cos (o —B)

1 | cos (x—oc) 1 | sin (x—oc)l
©) sin (o —B) o8 cos (x — [3) D) sin (o —B) o8 sin (x — B)l te
Sol. : 1 = J dx

oL -7 cos(x—a)cos(x—P)
1 sin I:(x—[.’))— (x—(x)]
~ sin(o—B) J'cos(x— o) cos (x—B) *
1 sin(x —B) cos(x — ) — cos (x — B) sin(x — Q)
~ sin(o—B) j cos (x — Q) cos(x —B) dx
1
= m | [tan (x—B)—tan (x—OL)] dx
1
=m [log|sec(x—ﬂ)|—10g|sec(x—a)|]+c
1 1 sec (x —B)
~ sin(a—B) % sec (x — 0) te
1 | cos (x — o)
- sin(oc - B) 8 cos ()C _ B) + Ans.
(58) jcosec (x - %) cosec (x - %) dx = ...
sin (x %) cos (x - %)
(A) 2log | te¢ (B) 2log | T e
cos (x ?) cos ( - ?)
sin (x —%) cos (x — %)
(C) 2log pay el (D) 2log | te¢
() =

F(A)

- (O)
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Sol. : I = Jcosec (x -

1

Jsin (x-%)

3

)~ cos (x —Z) sin (x -

I
3

),

sin (x — %) sin

(59) J‘(,/tanx + ‘/cot x) dx =

(A) ﬁsin_l (sin x — cos x) + ¢

(C) sin ! (sin x — cos x) + ¢
Sol. : I = J(‘/tanx +‘/cot x) dx

sin x + cos x

= - dx
Sin X coS X

P(sin X + cos x)

-V

- dx
J stm X Cos x

(sin x + cos x)

=2

d
Jl—(sin X — cos x)* g

Let, sin x — cos x = .

ﬁjﬁ

=J2sinV () + ¢

= V2 sin ! (sin x — cos x) + ¢

X

T
X 3

(x-5)

Ans. : (O)

B) ﬁsin_l (sin x + cos x) + ¢

(D) sin ! (sinx + cos x) + ¢ (IIT : 1988)

So, (cos x + sin x) dx = dt

Ans. : (A)
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(60) jtan X tan 2x tan 3x dx = ...

Al COS X AJCOS 2X B | 3‘/cos 3x
ogl—— | tc og|l——F—| t ¢
() log Jeos3x (B) log cos xyJcos 2x
sin x \/sin 2x 3 /sin 3Ix
C) lo . +c D) log|——FF=—+¢
© Toe [T O o8 |G foin 2
Sol. : tan 3x = tan (2x + x) = %
tan 3x (1 — tan 2x tan x) = tan 2x + tan x
tan 3x tan 2x tan x = tan 3x — tan 2x — tan x
I = J(tan 3x tan 2x tan x) dx
= _[(tan 3x — tan 2x — tan x) dx
=%1 log | cos 3x | +% log | cos 2x| + log | cos x| + ¢
COS X AJCOS 2X
= log 5. | t¢ Ans. : (A)
1-Vx dx
(61) ade x
1—"1—)6 1—"1—)6
(A) log |—F=—| —sintJx +¢ (B) 2log |—F4=—| —2sin ! Jx + ¢
Jx Jx
1—‘/1—)6 1—‘/1—)6
(€) 2log|—F4—| —cos 1 Jx +¢ (D) 2log|—=—| —2cos ' Jx +¢
Jx Jx
(IIT : 1997)
Sol. 1= | {— o
1+ J; X
Substituting, x = sin?0, we get, dx = 2sin® cos0 dO (0<06 < %)
e 1 — sin® 2s5in0 cosH do
B T+ 58 * sin*0
3 1—sin® 1—sin0 (050
- 2J\/1 T 5in® 1= sin® X sind a9
zzjwde (0<9<%)
sin
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(62)

=2 J (cosec® — 1) dO

=2 (log | cosec® — cot® | — 0) + ¢

1 1—‘/1—)6
= OgT
X

1 ‘ll—x
=2 log Jx Jx

—2sin_1J;+c

- 2sin_lﬁ +c

x* dx
If J - Pcos™'x + Qx‘h —x2 +c,then P+ Q= ...

Ay 0 (B)

=1
2

©

Substituting, x = sin0, we get dx = cos0 dO

2
I :J% cosO do

= J sin®0 do

1-cos20
- J(T) d9

©

1
2

(sin"Ix = % — cos~

1+x
> tc
1—Xx

Ans. : (B)
D) -1
0<0<%)

v, ¢+ & =¢)

xe
(D) ; tc¢

:
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Sol. :

g L

(A)

Sol. :

(log x —1)*
1+ (log x)*)?

e (2 —x?)

J (1—x)‘/1—x2 d

(e*[(1=x2) +1]
J (—x)y1- 2

T(1-x%) e*
+ d
] !(l—x),/l—x2 (l—x)Jl—le ’

log x

x
PR B) TTogx2 T¢ © 2iate O Togxy *¢
(log x —1)*
(1+ (log x)*)*
Substituting log x = 7, we get x = e’ So, dx = €' dt
r f—1 2
[ 2) el dt
J 1+t
(12 —2t+1
J a+2)? ¢ d
(T 2
r+1r 2t ;
J L@ +1)? (t2+1)2} e dt
(T 1 2t
- 1
JL?+1 (1+t2)2} e dt
.
1 d_ 1 ;
J {t2+1+dt(t2+1)} ¢! d
e o x
l2+1+c_1+(10gx)2 +c Ans.

+c Ans.

+ (A)

)
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e Vit+e +1
(65) If dx = (Px + Q)41+ ¢ + Rlog 7—x + ¢, then P+ Q+ R = ...
J1+ex I+e” —1

(A) 2 (B) —2 © 0 D) 4

X
SOl.:IZJ X x

\/1+ex

Substituting 1 + ¢* = 12 t>0

we get, e* dx = 2t dt
e=r—1
s x=log, (12— 1)

t

=2 [log (2= 1) dr
) [1og(t2—1)J ldt—j(%log(tz—l)-[l d) di]

t2
t? -1

=2[tlog(t2—1)—2j dt]

1
=2tlog(t2—1)—4j(1+ tz_l)dt

1 t—1
=2tlog(t2—1)—4t—4><310g|m|+c

,kx+1_1

=241+eX - x—44ye*+1 -2 1o +c
8 ;;ex+1+1

J_ \/ex+1+1
=4/1+ef —
et 2x—4)+ 2 log ]ex+1_1 +c

. P=2,Q=-4,R=2

“ P+Q+R=0 Ans. : (C)
©66) | tan ' Jx dx = .....

A) xtanWx — Jx +¢ B) (x+ Dtan Wy — Jx +¢

©€) tan Wy —Jx +¢ D) xtan 'Wx +Jx +¢
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Sol.

67) If 1=

(A)

©

Sol.

:IZ_[tan_]J;dx

Let 0 = tan™! x ie. x = tan*®
. dx = 2tan® sec?0 dO

=2 J 0 - tan® - sec?0 dO
Substituting , tan 0 =

= 2_[t - tan” 't dt

1, 1 12
=2|=tan 't —= | 5——dt
2{ an 2f[2+1 }

2 —
=2 tan~ J(t +21) (1)
1 +1

=2 tant —t + tan it + ¢
=E+Dtantt—t+c
=0 sec?0 — tan® + ¢

=(x+1)tan_1s/_—s/;+c
e “dx

edx ] -
€4x+€2x+1’ e_4x+e_2x+1’

1 e —e +1
Elog XX+ e* +1 tc (D)

—X X
] —1= £ -~ £ dx
et e 11 M e 4

_ e de
I A | e+ e +1

eX
= | ax , 4ax — #dx
J1+e™ +e** e + e +1

t, we get, sec?0 dO = dt

0<B<Z)

0<0<F =1>0)

thenJ — 1= ......

Ans. : (B)
e +ef +1
B) = log P +c
e+ e +1
log m +c¢  (IT:2008)
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Substituting ¢ +

68) If f(1) = J

(A)
©

Sol.

(Let e¥ = 1.

1

L = u we get, (1—%2) dt = du

1 u-—1
ZElog P +c

P —t+1
=g log | e

e —er 41
==log| 3x . =+ . |+c

1
2 e +e* +1

12 dt
(1+t2)(1+J1+t2)
log (V2 + 1)

and £(0) = 0, then f(1) =

(B) log(¥2+D - %
log(W2 +D+ L (D) log(W2 +D+ %

t* dt

AN J(1+t2)(1+‘/1+t2)

Substituting ¢ = tan®, we get, dt = sec*0 dO

~

tan’® sec’0 do
J (1 +tan’®)(1+ J1 + tan’®)

AU

(" tan®® sec’® do
sec?0 (1 + secO)

[ tan*0 dO
1+ secO

_ f sin*0 d
cosO (1+ cosB)

_ (1 - cos*0) dO
~ ] cosO (1 + cosB)

So, e* dx = dt, t > 0)

(u>1)

Ans. : (O)
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:J'l—cose 0

cosB
= _[ (secO —

= log | secO

1) d®

+tan®|—0+c¢

=log|‘/1+t2 +t]—tanlt+ ¢

f(0) =log(‘/1+0 +0|—tan 0 + ¢

c=0

@ =log|t+ J1+ | —wan

F() =log |1+ 2| —tan 1
f) =logW2+DH-Z

2— sin x
©) | T eorx @ = e

_4 . tan <
(A) 7 lan ﬁ + log (2 + cos x) + ¢

tan =

(B) % tan™! [ ﬁz

=
N——

X

+ log (2 + cos x) + ¢

4 tan—
©) el tan™! [ Vg ] log (2 + cos x) + ¢

D) 0

2—Sin X
Sol. : [ = j— dx

2+ cos x

| :j# dy —
2+ cos x

2

Sin x
T tcosx &

where I, = J2+cosx

Substituting tan % = we get, cos x = —5

1—¢t? 24t

2dt

_ 2
Il - 1- z
2+
T+12

1+12

2
) ><2dt

_ 2(1+1¢
24217 +

2
1-t 1+ 12

Ans.

© (B)
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(70)

Sin x

L = J2+cosx

d
m (2+cosx)

dx

(2+cosx)

12 -

_A
= tan
_4 .
= tan
2

J sec x T dv =

(secx + tan x)?
(A) -

11
(sec x + tan x) 2

1

(B) g
(secx +tan x)?2
© L T
(sec x + tan x) 2
1
(D) Il

(sec x + tan x)2

{

—
»—I_

{
{

sec’x

L
11

1

L
11

L
11

—log 2+ cosx|+c,

+ log (2 + cos x) + c,

+log |2+ cosx|+cy—c,

where, ¢, — ¢, = ¢

—%(secx+tanx)2} +c

—%(secx+tanx)2} +c

+%(sec x+ tanx)z} +c

+%(sec X+ tanx)z} +c

dx

Sol. : I = J
(secx + tan x)

Let sec x + tan x = ¢

(sec x tan x + sec*x) dx = dt

sec x (tan x + sec x) dx = dt

sec x (1) dx = dt

secdeZ%dt

2
2

Now, sec x + tan x =t

1
secx—tanx—;

Ans. : (B)

(IIT : 2012)
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sec x - (sec X dx)
I = 9

(sec x +tan x)2

(¢ +1)-ar

J 12t
)
:% (I9+1) dt
tE 2

1

11
(sec x +tanx)?2

= {ﬁ+%(secx+tanx)2} tc Ans.

25in8 + cosO '
(D) T || 75776 —scos0 | 90 = AB + B log | 7 sinb — 5 cosO | + ¢, then A + B = ......

@ 5 B) 3 © £ o) 2

2s5in0 + cosO
Sol. : 1= 75in0 — 5¢0s9 d9
Let, 2sin 0 + cos 0 =P(7 sin® — 5 cosO) + Q%U sin® — 5 cos0)

= 7P sin® — 5P cos0) + Q (7 cosO + 5 sin0)
2sin O + cos O = (7P + 5Q) sinO + (7Q — 5P) cosO
TP+5Q=2, 7Q—5P=1

: -9 _ 17
Solving, P ==, Q==

TcosO + 55in0
_ || 5 17| feosOF>smnb
I J[M 74(7sin9—5c0s9ﬂ d9

:37? +%10g|7sin9—500s9|+c

A=2 =14
74° 7
. =26 _ 13
.A+B—74 - Ans.

(o)

(Y
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sin x —8cos x

(72) Jm dx = ...

(A) 2x+ 3 log|2sinx —cos x|+ c (B) 2x—3log|2sinx—cos x|+ c

(€C) x+3log|sinx—8cosx|+c (D) 2x—3 log | sinx — 8cos x| + ¢

sin x — 8cos x

Sol. : I = J dx

2sin x —cos x
. _ . d .
Let, sin x — 8cos x = m(2sin x — cos x) + n [3(2 sin x — cos x)]

sin x — 8cos x = 2m sin x — m cos x + 2n cos x + n sin x)

sin x — 8cos x = 2m + n) sin x + (—m + 2n) cos x
2m+n=1,—m+ 2n=-8

Solving, m =2, n=-3

[ = J|:2_3[2C?SX+SZH in| dx
28N X — CoS X

=2x—3log|2sinx—cos x|+ c Ans.

(73) Hlog (log x) +;] dx = ...

(log x)*
X 1
(A) Tog 1) % log (log x) + ¢ (B) Jog x tlog(logx)+c
1 X
(©) log(logx) = Jog x +¢ (D) xlog (logx) = 50y ¢

1
Sol. : I = ‘[[log(log x) + (log 2 ] dx

Substituting, log x =1, we get, x = ¢’ i.e. dx=e' dt
1= [{log () +L} et

= J(log t+%—%+%2) el dt

j(log t+%) el dr — J{%-i— (—%2)} el dr

=e’logt—et%+c

=x log (log x) — long +c Ans.

+ (B)

- (D)
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3 [ 2+3sin2x
T )¢ | Trcosax | & =

(A) %e3xsin2x+C(B) %e3xtanx+c (C) e tanx + ¢

3% 2+ 3sin2x
Sol. 1= 1+ cos2x dx

3¢ [ 2+ 68N X cos x
2 COS™X

= J e3* (sec®x + 3tan x) dx

= J e (Btanx + sec*x) dx

=e3 tanx + ¢

D) 23 tan x + ¢

[J ¥ (k) + £'@)) dx = k- £ (x) + c] Ans. : (O)
X
e 21— sinx ju
— = = < <
(75) { T @ = (Z <x<m
X X
(A) —e? tan%+c B) e? sec%+c
=X =X
© —%e 2 sec%+c (D) —2e? sec%+c
—x
e? ‘/1— sinx
Sol. : [ = (1+COSX) dx
=
e 2 ‘/sin2§+c0s2§—2sin§cos§ 0
1+cosx
X
e (sind —cos<
= [on g dx (£ <4<
2c08> %
S (1 X X 1 X
= 2 — — — — —
Je (2secztan > 2secz)a’x
(1 X, 1 X X
— 2 _ L =z - = =
je ( 2sec2+2sec2tanz) dx
X
=e? sec% +c U ek (kf (x) + f'(x)) dx = e+ f(x) + c] Ans. : (B)
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(77

-

®)

©

D)

Sol. :

dx

J ‘/az—a2 +2ax — x*

~

dx
J(@? —(x—a)

4 X—a
Sin a +c

2x+2

<

(x+ 1) tan™! {% (x+ 1)} — % log
(x+ 1) tan™! {z(x_s.,_l)} +% log

3
(x+ 1) tan™! {m} — % log

> dx = ...
Jax +8x +13

2+ 1) tan™ {2 (x+ D] + 2 log

2Xx +2

|
—_

‘/xz +ox+ 2
%

-1 X +1

.
sin dx
J4x2 +8x +13

n
. 1 X +1 ]
sin”'| —— | dx

sin

‘/(x +1)% + (;)2

(a>0)

(B) é log |(x — a) + \/2ax—x2 |+ ¢
(D) 10g|(x—a)+\/2ax—x2 |+ ¢

4+9(x+1)?

9 +4(x+1)°

4+9(x+1)%

111

9 +4(x+1)>2

dx

Ans. : (O)

(IIT : 2000)
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Substituting, x + 1 = % tan®. we get, dx = % sec?0 do (—% << Z)

[ = 3 50c0 | 5 sec°0 db

2
= J sin~ 1 (sin@) - % sec?0 do
=%J‘ 0 - sec?® db
=% [0 tan@—_[ 1 - tan® dO] + ¢'

=§[910n9—log|sece|]+c'

\/1+{%(x+1)}2H +c
,/9 +4(x+1)?

:% [tan_1 {%(X+1)} . %(x+ 1) — log

=(x+1) tan™! {%(x+1)} —%log +c where,c=c‘+%log3

Ans. : (B)
(78) {x sin_{ 2“4; x] dx = ... (a > 0)
W [EFE o (&) - # a2 4o
(B) (#j cos™ ! (%) + % 2422 +c
©) (X2 _42az) sin~ | (%) - % 4a2 — 2 +ec
(D) (x T J sin™! (35) + £ a2 = +e
Sol. : 1 = Jx Sin_l[ 2a4;x) i @>0)
Substituting, x = 2a cos0, we get, dx = —2a sin dO (0<0<m

(SE

2a — X 2a — 2a cos0 2 sin28 .
‘/ E J = 2 = Sll’lg (O < ﬁ <
4a 4a 2 2 2

I = _[ 2a cos0 - sin~! (sin%) (—2a sinB) dO
=—azj 0 - 5in 20 dO

< [or(20429) ] 1-(22420) ]
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%2 [9-cos29—sm—229] +c

2 2
a? —1(x)x—2a _ X 442 — 42
a_ | cos (= = J4a” —x
2 [ 2a 2a? 4q2 te

2 2 2
. = 020 — 20 = i)z N O T i R 7
cos 20 = cos*0 — sin“0 (2a 1 e v

2
j =2sin O - = , X x - X [0 2
and sin 20 = 2sin 0 - cos 0 = 241 ST 3 2 WAadr - x

= [#) cos™! (%) - % 402 — x2 +c Ans. : (A)
(9 [cos20108f 0 o~

(A) % log tan(%+%) —%log|sin 20+ ¢
(B) % log tan(%+9)| + % log | sin 20| + ¢
© % log tan(%+ 9)| + % log|cos 20|+ ¢
(D) 80128 1o |ran (£ +%)| —Liog|cos 28| +c (IIT : 1994)
Sol. : 1 = Jcos29 log% do

- JcosZG -log ii;ZZg do

- jc0s26.log tan(%+6)| do

= log tan(%+9) % — _[ 2 sec 20 - (%) do

[_[ sec © dO = log tan(%%—%) +c

Jsec 20 d =% log tan(%+ 9)| +c

% {log tan (% + 9) + c} =2sec 20 ]

L I= Lzze log tan(%+6) —_[ tan 20 dO
= L in 20 log [tan (Z+6)| + L log | cos 20| + Ans. : (C)
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(80) J esi

(A)
©

nx [ X cos’x —sin x
2. | dx= ...

cos’x
eSinX (x — cos x) + ¢ (B) e"* (2x + cot x) + ¢
eSinX (x — sec x) + ¢ (D) €% (2x + tan x) + ¢

, X cos*x — sin x
B P

cos*x

= J‘ S X (x cos x — sec x tan x) dx

=_[ es’”xxcosxdx—j e Y sec x tan x dx

I =1,-1,
Now, I, Z_[x-(esmxcosx) dx
=xje5i”xcosxdx—j(1-jesjnx-cosx)dx
=x 5N > —j eS X dx + ¢ (J S cos x dx = €S ¥)
and I, =J‘ eSin X (sec x tan x) dx
= eSinX . gec x — _[ (5" X cos x sec x) dx
I, ZeSi”x-secx—_[es””ca’x+c2
I =1-1
=x-eSi”x—jesz‘”xdx+c1—eSi’”C-secx+J‘e”"”a’x—c2
= xeSin¥ — SINX gocx + ¢ (c;—c=0)
=eSnX (x —sec x) + ¢ Ans. : (O)
@81) 16 1=] sin -l dvand J= [ sin™! 132 d, then ..... (x> 0)
A J=21 ®B) 1+J=12 © 1+J=Lx D) 1-J=2Lx

Sol. : ] :J sin_l‘h_xz dx :J cos ™V x dx

I+J=J(sin_1x+c0s_]x) dx:%jdx:%x Ans. : (C)

Note : [f x <O then I —J = % x. So, if the condition is not given, then answer is both (C) and (D).

82) If J'd—L

(A)

1
1+ "

1

b
=a(L+1) + ¢ then a- b= ...
tn

D) —

N

(B) -1 ©
(IIT : 2007)
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dt
Sol. : I = il
t"(1+t")"

dt

dt -1
At =7dx
—1
_ =l T
| =5 Jx dx
Ly
_a x”
T

a=1y. b=—
. 1 n-1\ 1
a b—(_l—n)(T)— W
ab = -+ Ans. : (D)
1 b
nyn
83) If J“;—’j; dx = a(1+x—ln) + ¢ then a+ b = ... (where n = 4)
@ ¢ B) {2 © 3 D) 15

1
n\n
Sol. : 1 jg "

xn+2

1

(L+ IJ"dx
[
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-1
xn+1 dx—?dt
S
1=
ti+1
-
“Th I e
n
n+1
1 n
a1 (0" te
n+1
_ =l D
T n+1 (l—l—xn) +c
_ S _n+1 5
n—4,a—n+1—?,b— N _Z
_ 21 .
a+b—E Ans. : (O)
-5 4 -6
(84) IfJ(X+\/x2+l) dxzp(x+,/x2+1) +Q(x+,/x2+1) +¢, then P+ Q= ...
=5 =5 =5 =5
A = B) & © < D) =
-5
Sol. : 1 =J(x+‘/x2+l) dx
Let,x+"_x2-|-1:t
1 _ 1 x—\lx2+1
r 2 X _\/21
x+Jx +1 XX+
L x—yYxr+1
e
1
PR Y P |
1 1
+7 =2/ +1. So, x2+1:%(t+7)

Now,x+‘,x2+1 =t

e o [
2,/x2+1 X
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Let, x2 = sin®
2x dx = cosO do.

" 2
3(1+X)
x—

I
[
|
)
~

cosO do

cosO

J sin® (1 + sinO)

© 3

So, x dx = %cose do

(D)

-1

Ans.

0<0<

z
2

- (D)

)
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I = % J‘ (sin® + sin%0) do

_ lj(sin9+ 1—c0s29)
2 2

= _71 cosO + % J (1 — cos20) dO

=%c0s9+%9—s4in_xz§+c

=%cos9+%—m

=%m+%sin_1x2—%xzm+c

A=_TI,B=_71,C=_T (sin_1x2= % — cos 1x2)
A+B+C=(H)+(F)+(F)=- Ans. : (D)

5X

2X
A) Lol — +¢ B) Ltian!| —==—|+c¢
R N AR P

© L tan™! —2x 4 c (D) L tan™! S +c
> 2,/3 —4x? 10 3—4x?
o j !
Sol. = 1= (4+3x2)J3—4x2 dx
Let,x=§sin9 (0<9<%)
dx = g cosO do
AZBCOSG doe
L= (4 + §5in’0) /3 - 35in°0
_ J __48
=2 95in’0 + 16
B J sec®0 d 0
=2) 76+ 25 10
=2 X % (Substituting, tan® =t we get, sec?0 dO = df)
(51)"+ (4)
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j dx
(87) 5+4cosx

(88) If fL

(A) % tan™! (% tan x) +c

©) %tan_l (% tan x) +c

Sol. : _JL
ol. : 1 = 5+ 4cosx

Let, tan % =1t

2dt

dx = [+ 2 Cosx =

1—¢?
1+ t?

2dt

I J’ l 2 .
5+4) 121
(1+t2]

1+ ¢?

_f 2dt
)5+t +4(1-12)

dt
B 2f(t2) +(3)?
= % tan™! (%) + c

=2 41 (1 X
3tan 3tan2

sin*x + cos*x
(A) f(x) =tan x— cot x

(C) f(x)=tan x+ cot x

dx

)4

Sol. : 1 = fsin4x+cos4x

1. —1(1 1)
B) 3 tan (3tan2 +c

(D) %tan_] (% tan (%)) +c

= f tan™' (f (x)) + ¢, then ......

®) (F)=0

(D) fx) = % (tan x — cot x)

Ans.

Ans.

+ (B)

- (D)
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(" sec*x dx

I = |\ 77— (dividing numerator and denominator by cos*x)

tan*x + 1

( (1 + tar’x) sec’x

= dx
1+ tan*x

~

1+ 12
1+t

dt (Substituting, tan x

o

L (tan x — cot x))
=~ tan NG +c
. f) = w So./(Z) =0

89) If ﬂlog (log x) +(10g;x)2} dx = x [f(x) — g(x)] + ¢, then ......

={, we get, sec?x dx = dt)

= |77 /e (Substituting, ¢ — % =u, we get (1 + %2) dt = du)

Ans. : (B)

(&) f(x) = log (log x). &) = Tog ¥ (B) /() = logx. £) = Tg %
© f() = Togx+ &) = log (log ) (D) 1) = T 89 = Tog x

Sol. : j log (log x) dx

~log (log %) | 1dx = ] (< log (log ) | 1 dv)

=x - log (log x) — J(bé . %X) dx

1
=x - log (log x) — Jlog T dx
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_ 1 ) 1
—x-log(logx)—x.logx+ (logx)zox'x dx

1
(log x)?

p— — . _1 —
_[ log (log x) dx = x - log (log x) — x oz X J dx

1 1
_[ log (log x) dx + -[(log BE dx =x - log (log x) — x - oz x

1
=X [log (log x) — og x]

1
f(x) = log (log x), g(x) = Tog x Ans. : (A)
Note : The answer could be f(x) = log (log x) + sin x, g(x) = @ + sin x. Actually,

f(x)=log (logx)+ h(x), g(x)= @ + & (x). But according to given options the answer is (A).

X tan'x
(90) IfJ dx = ‘/1+x2 f(x)+klog (x+ Jx2+1) + ¢, then ......

1+ x?
(A f(x)=tan x, k=—1 (B) f(x)=tan'x, k=1
(©) f(x)="2tan 'x, k=—1 (D) f(x) = 2tan 'x, k=1

Sol. : Jf’(x) dx =24/ f(x) tc

Vf(x)

. X _ 1 2.X _ 1 _
s Jm dx—gJ g dx = 3(2 1+x2)—,/1+x2

X
Now, I :J (tan™x) J_z dx
1+ x

_ - d ~1 X
= (tan™ 'x) f X dx — —(tan x)J dx | dx
1+ x° dx 1+ x°

- [ 2 .« tan lx — L. 2

1+ 2 - tan”\x j[1+x2 1+xjdx
dx

_ —1

= h+x2 - tan x—f Tt

= /1+x2 - tan"lx — log|[x+ J1+x2 | tc

So, f(x) = tan 'x, k = —1 Ans. : (A)
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B 2X F oy x| m
(A) ﬁmn [m + > (B) ﬁtan [ I_XZ] s
C LZ‘ —1 2X +L D Lt —1 ‘/l—xz
©) 2 lan ,—1_x2 2 (D) 7 lan Tox
dx
Sol. : I =J
(1+x2)‘/1—x2
—tdt . _1
= (1+t2)/t2—1 (Let,x:7.So,dx=t7dt) O<x<1=1r>1)
udu
)@+ 2)u (Let, 2 — 1 = w2 So, 2t dt = 2u du, u > 0)
__jL
)+ (2)

Now, F(1) = 0. So,c=0

lw - 1—x?
Fo=7 127
_=r L o _J2x -1 1, .l —1(L)
2 +J5tan m (tan™'x + cot'x 2,cot X =tan . ,x>0)

Ans. : (B)
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(A) —ettanx + ¢ (B) —e*cotx+ ¢

(C) €tanx+ c (D) e*cot x + ¢
T 2 —sin2x

Sol. : 1 = T coszx dx

L 2—28in X cos x
= |e€ dx

25in’x

2

= _[ e’ (cosec”x — cot x) dx

= —J e (cot x — cosec*x) dx

=—eXcotx + ¢ Ans.

(2x% +3) B x—2V(x+1)
03) It (x* = 1)(x* —4) de=log || 5575 ) |31

A I (B) & © o DO
(2x* +3)
Sol. : 1 = J(xz — 1)(x2 — 4)
L 2x% +3 A B

L e D -a x»-1T1T -4
22+ 3 =A% —-4)+BxZ—1)
Comparing the coefficients of x2 and constant terms on both the sides,

A+B=2, —4A—-B=3

Solving, =_75, B=1—31
_s5 J 11
= 3 dx+ 2 dx
juhn X —4
- x—2
_ -5 1 11 1
=3 Xglog |55 35 X3 log |72 t¢
- x—2
- =3 11
s log S| T log|ria e
5 x+1 1" x—2
glog 1 +Elog Py I e
s I
xX+1)6 xX—2\12
= log . +c
x—1 x+2
. _ 1 _5 _ 1 10 _ 21 _ 7
. p=1yand g =%. So,ptq=5+tn =957 Ans.

© (B)

 (A)




J 3x+2
(94) (x— 2)2(x—3) ......
(A) 11 log T+ " x—2 tc¢ (B) 11 log 2| " x—2 te¢
— 3
8 8
(©) 11log |3 T, t¢ (D) lllog T2 Tx=—2 tc
J 3x+2
-2 (-3 @
3X +2 A C
Let, (x—2)%(x—3) Xx-—2 (x—2)2+(X—3)'
(Bx+2)=A(x — 2)(x — 3) + B(x — 3) + C(x — 2)?
If x =2, then 8 =—-B So, B=-8
If x =3, then 11 = C So, C=11
If x =0, then 2 = 6A — 3B + 4C
2 = 6A — 3(—=8) + 4(11)
A=-11, B=-8, C=11
J 3x+2 _j — J -8 11
(x—22(x— dx= | T _, dx + (x—2) dx + | T3
x—
=11 log [ + 5—3 tc¢ Ans.
dx
(95) Jx(x 1) o (x>0)
1+ x
(A) logx* (x> + 1)+ ¢ (B) %log( xsxj+c
x4 1 X3
© log((x5+2)j+c (D) 5 log (x5+1)+c
Sol. : 1 =f e _ dx
x(xX>+1) x6{1+—]
=2 [ a=L gl +e (Let, | + %5 =1, So, = dv = di)
| X +1 | e
=_?log(1 )-l-c——log s |te=slog| ) te

()
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dx . .
Second method : fx(xs ) Third method :

] dt
_fﬂ b =5+
S C D))
dt _(d
= L[ [

1
5

d
= ij 3o (=1 5xtdv=di)

|t+1

)0 L iog [55]

1 1
=< v log +c
1
> 2f3)
1 x°
=3 log | 515 (x>0)
3sin x +2cos x B
(96) 3cos x +2sin x T e
(A) —x+ log|3cosx+2smx|+c (B) x+ log|3cosx+2smx|+c
© %x—— log |3cos x + 2sinx|+c¢ (D) %x—— log | 3cos x + 2sin x| + ¢
) [ 3sin x +2cos x
Sol. =1 = |3 s xtasinx &
Let (3sinx+2cosx) =[[(Bcosx+2sinx)]|+m [%(3cosx+2sinx)]
3sin x + 2cos x =1 (Bcos x + 2sin x) + m(=3sin x + 2cos Xx)

= (2l — 3m) sin x + (3] + 2m) cos x
Comparing the coefficients of sin x and cos x,
2l-3m=3, 3l +2m=2

. _12 . _ -5
Solving, [ =<5, m =33
(3c0s X +2sin x) — (—3sin X+ 2cos x)
I = (3cos x + 2sin X) dx
—3sin x +2cos x
B jd 3cos x + 2sin x| X
=gx——log|3cosx+2smx|+c Ans.
0 sin®x — cos®x p
©7) 1—2sin’x cos*x X T
(A) sin2x+c B) —% sin 2x + ¢ ©) % sin 2x + ¢ (D) —sin2x + ¢

(Y
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sin®x — cos®x
Sol. : 1 = ) -

= J—c0s2x dx = — 22X
2
2
X
(98) J(a+bx)2 dx = ...
1 =a _a- 1
(A 3 [x+ b log (a + bx) a+bx} +c
B) — x——log(a+bx)+—2 L +
pr|" b b a+bx| "€
_ s -
1 2a a- 1
© 1 _x+ A log (a +bx) +4< 5 a+bx_ + ¢
(D) L +———10g(a+b)c)——2 1 +c
pr| b b a + bx
X2
Sol. : 1 = J(a+bx)2 dx
Let, a+bx =1 So, bdx=d. So, dv=1yd. Now, x=
2
t—a 1 1
i e

—25in*x cos*x

(sin*x + cos*x)(sin*x — cos*x)

(sin’x + cos*x)? —2sin*x cos*x
J. (sin*x — cos*x) dx

J. (sin®x + cosx)(sin®x — cos*x) dx

= J(l ~ a2 dr

b—g[t 2a10g|t|——}+c

1

= {(a+bx)—2a log la + bx|— bx} +c
1 z_za a1

b’ [ b~ p e lath =5 a+bx}+c

(sin*x + cos*x = (sin®x + cos*x)? —

Ans.

2sinxcos2x)

© (B)

(IIT : 1979)

t—a

b

Ans.

(D)
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2 2 2 2
Jxi-a x’—a
(A) 2 —a? —atan! [T +c (B) ‘/xz — a2 + atan™! (T] +c

/ 2 2
©) sz —a? +atan™! [% +c (D) cot™! (i) +c
/ 2_ 2
Sol. : 1 = j% dx

Let, x2 — a? = 2. So, X2 =a*+ 12 (t>0)

2x dx = 2t dft. So, xdx=tdt

I = J_uxzx—az dx

= J X —a x dx

t
= |—=—1tdt
Ja2+t2

J’t2 +a’—a’

?+a’

_ a’
{“m) di

=t—a? L an! (i)+c
a a

dt

/2_ 2
= ‘/ 2_42 —atan! [%J +c Ans. : (A)
x

Second method

Let x = a secH. So, dx = a secO tan0 do (<0< %,a>0)

\/m a secO tand do

- J asecO
=a J tan0 do

=a J (sec?0 — 1) do
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=atan® —ab + ¢

= J2_ 22

- [2_2

(100) _[ tan32x « sec 2x dx = ......

—a sec

—a tom‘l

(A) L sec32x — % sec2x + ¢

6

© % sec?2x — % sec 2x + ¢

Sol. : 1 = _[ tan’32x - sec 2x

Let, sec 2x = t. Then sec 2x tan 2x dx = %dt

2
1.2 _1
> 3 2t+c
=%sec32x—%sec2x+c
(101) a—X dc = ...
X
L1 X, X
(A) Sin 15'{'5 a2_x2

©

sin V&2 - [ 2 2
a a

Sol. : 1 =J/a—x dx
X

Let, x = a sin*0

dx = 2a sin® cosO dO

-

=a _[ 2¢c0s%0 do

dx

=a'[(l+c0s26)d6

=da

04 sznzzﬂ} + e

=a [0 + sinb cosO] +

ff

I
Q

a—XxX

a*t¢

2
L 22 2a sin® cosO dO

|+

®)
D)

®)

D)

Ans. : (A)
1 3 1.
6se02x+25e02x+c
%se022x+%sec 2x+ ¢
Ans. : (A)
(a>0)
al:sin_l‘/z+‘/z a_x}+c
a a a
-1 X X 2 2
sin p 4 Ja~ —x +c
3
(0<8<7F)
Ans. : (B)
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02 sin~'Wx — cos™'Jx e o
(102) sin_ls/; + cos_lx/; T

A Flfx—2 - -20sim ' Jx]+x+ec

(B) %[M—(l —2x) sin ' Jx]—x+c

© Flfx-x2 +0—29sin7 Vx]+x+ec

D Elfr-2+0-2wsin Vx]-x+c (IIT : 1986)
sin”'Wx — cos'x

= %J{sm Wx - (——sm \/;)} dx (sin_ls/; + cos Wx = %)
j 2sin~! ) dx

= %J sin 1s/_a’x — X

I = % I, —x, where, I, =J sin_ls/; dx

Let, x = 5in’0 (0<6< %)
dx = 2sin0 cosO dO
~[ 0 5in20 a8

0 [ sin26 do — f( (e)jsmzede)de
—_9. cos229 _J 1- (M) 40

—%cos29+%sin29+c

(1 —2x) sin” 'Wx + =+ \/_ l-x tc¢

1
2
(c0s20 =1 — 25in?0 = 1 — 2x, sin20 = 25in® cosO = 25‘/1 —x)

[, _ 2
=—%(1—2x)sin_1s/;+ Y 4.

2

_4
Now, I =71, —x
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[ 2
_4 [—% (1—2x) sin "V fx + 225
e

2 —x+c
=%[ x_xz—(l—2x)sin_l\/;]—x+c Ans. : (B)
(103) JLSZ ...... b > 0)
(2bx + x*)2
A _—IM+ B —_l(x__b)_l_
WP e S OB Tere T
1 2X 1 (x+b)

© =2 ‘/sz+x2 te ©) b ‘/be+x2 e

~

Sol. : 1 = |—1— &

J (2bx + x*)2

1

[(xZ +2bx + b2) - (b)ZF

dx

_ J [(enf -0 T

Let, x + b = b secO (O<9<%,b>0)
dx = b secO tan© dO

- Jbsecetanede

= 3

(b?* sec’® — b*)2

1 fsece tan® d ©
tan’0

1 j cosf
b* ! 5in*0

1 (sin©)™!

:b2 ] + c

_ —1
= Dsing T €

(x+b)

—1
- — +¢
b> ¥+ 2bx

x+b
b

b , b? x* + 2bx
= cos® = T So, sind = ‘/1_ x+Db7 ‘/XT) Ans. : (D)

(sec@ =
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X 6—X

46 +
(104) If Jﬁ dx = Px + Q log | 9% — 4| + ¢, then
e —4e

A) P=32.Q=2 (B)

© p=3.Q=1 (D)
4e* +6e* 4e** +6

Sol. : I = g dx = 0 — 4 dx

Let, 4¢2 + 6 = m(9¢> — 4) + n {% (92 - 4)]

4e® + 6 = m(9e* — 4) + n 18X
4e® + 6= (9m + 18n)e® — 4m

Comparing the coefficients, 9m + 18n =4 and —4m = 6. So, m =

dx

1 J 2(9e2¥ — 4) + %{%(%” —4)}

(9e* — 1)

d 2

=9 —4)
_ =3 35 | &
_Tde+ J (9e* —2) dx

x+ = 35 log (9e2x H+c

_—3 Q_35

Second method : Substituting e* = ¢, e*dx = dt, tdx = dt

)
[ = 4t +6(ﬁ)
I AR Y

(- (47 +6)ar
) 1(3t+2)(3-2)

(_3 35 35
_ | S N 3 ar N 3 ar
t 3t+2 3t-2

= —3log ||+ 32 log (3t +2) (3 - 2)

=-3 xX+32 35 log (96 4)

Ans.

(IIT : 1989)

+ (B)
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lo5) [Hanx+s
(105) 3tanx +4 o

%x+—log|35mx+4cosx|+c (B) %x+—log|3smx+4cosx|+c

© %x+—log|3smx+4cosx|+c (D) ax 4 5log|35inx+4c0sx|+c

25
Sol : 1 - 2tanx+3d
ok = stanx +4

28in X + 3cos x
= dx

3sin x + 4cos x

Now, Let 2sin x + 3cos x = A(3sin x + 4cos x) + B[% (3sin x + 4cos x)}

2sin x + 3cos x = (3A — 4B) sin x + (4A + 3B) cos x

3A— 4B =2,4A +3B =3. Solving. A=38. B=5-

d .
“L(35in x + 4cos x
=23 f dx + 5= i ) dx
3sin x +4cos x

=18x+2—1510g|35inx+4c0sx|+c Ans. : (B)
J. [ ranx—1 tanx — ,/2tanx + 1|
(106) If tan x dx = A tan m + B log tanx+J2tanx _Hl + ¢, then ......
1 1 1
A) A=7F.B=22 B) A=F.B=-7
L 1 i
© A-T5.B-35 D) A=F.B=-—3p5

Sol. : 1 =J tan x dx
Let, tan x = 1>

sec?x dx = 2t dt

2t
dx = Pra dt
[ _2r?
I _Jt4+1 d

P2+n+? -1
:f( -y

#*+1)

2 +1 2 —1
Sy dt | Egd
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Let t — % = u for the first integrand and ¢ + 1

;v for the second integrand.

(1+ )dt—du and (1——) dt = dv
I _f du + dy
CJur+2 vi—2

S %+ 3

Vv —

v+J_

t2+1—ﬁt|
1 +1+2t| te

tan x — ,/Ztanx + 1|

R el |
=ﬁtan T, +2J§ log

1 4 tan x — 1 1
—ﬁtan ’2tanx +2J§ log

tanx+J2tanx+1| te
1 1
A=ﬁ,B=; Ans. : (O)
J (2-Dhdr .
N 2 +Dyxt+1 T (x>0)
1 1 [ W2x [ A2x
(A) fcosl(m)+c (B) izsml(xz_lj+c
© = gin~! A +c (D) Lcos_1 L2 +c
2 x+1 2 V2 L x2+1

( x2—1
Sol. : 1 = |—/——F— d
° J (x2+1)‘/x4+1 x

(x> =1 dx
) xe? + 1)‘/x2 +5

[ [

J e yr+2y -

dt

.
- (Let,x+§=t. so. (1-%) dx=dt)
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= ﬁ sec”! {%] +c (t>12)

_ L 1 [J2
= ¢cos [7] +c
= ﬁ cos™! (x‘gflj +c Ans. : (A)
d _
(108) If fm = tan”! (f(x)) + ¢, then f(x) = ......
(A) tanx— 1 B) tan*x — 1 (C) tanx — cotx (D) 2tan*x — 3cot*x

. _ dx
Sol. =1 fsin6x+cosﬁx

dx
=) (sin’x + cos’x) (sin*x + cos*x — sin’x cos*x)

_ J dx
sin*x + cos*x — sin®x cos*x

Dividing numerator and denominator by cos®x,

sec*x dx

) tan*x +1— tan*x

((tar’x +1) sec*x dx
tan*x +1— tan’x

(12 +1) dt )
= _t4 172 (Let, tan x = t. So, sec*x dx = dt)

— f dl/l (Let, r — l u. SO, (1 +Z'L2) dt = du)

~

= tan™! (t —%) +c
= tan™ ! (tan x — cot x) + ¢

. f(x) = tan x — cot x Ans. : (O)
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X
2 o (I _
(109) Je2 sin(E+%) dv = ...

=
>

(A)  elsin % + ¢ (B) eZcos % +c (0O ﬁe%cos % + ¢ (D) ﬁe%Sin % +c
x
Sol. : 1 = JJ sin(%+Z) dx
= 2sin (%4'%) e% - jcos(%+%)%‘2€2 dx
= 2sin (%+%) e? — jCOS (%+%) e% dx

I = Ze%sin (% + %) - [2e%cos (% + %) + fsin (% + %) e% dx]

21 = 2e% {Siﬂ (%+%) — cos (%+%)} + ¢
I = ﬁe%sin% +c (€ =¢) Ans. : (D)

Second method : a =

- DX o I Xy & _ox . R -i-ﬂ]
e [s1n2 cos 4+cos2sm ) coszcos4+sm2sm 1 +c

X
=e? [ﬁsin%]

X
=ﬁe2sin% +c

2

X _
(110) J(xsinx+cos x)? e = e

Sin x + cos x X Sin X — Cos x sin x — X Cos x X Sin x + cos x

(A)

2

o x
Sol. 1 J(xsin X + cos x)? d

X cos x X
= . PR dx
(xsin x + cos x) cos x

X X COS X d i x X COS X dc p
~cosx ) (xsin x + cos x)* X = dx\ cos x (x sin x + cos x)? x
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X —1 cosx + xsin x 1
~ cosx " (xsin x + cos x) t COSx (xsinx + cos x)

(j (xsznx+cosx)—xcosxand'[ d=71)

_ —X J' 2

= (xsin x + cos x) cos x ) secx dx
—x sin x

= ; + +c

(xsin x +cos x) cos x " cos x

—X + x sin’x + sin x cos x

= (xsin x + cos x) cos x te

sin x cos x — x(1 — sin*x)

~ (xsin x + cos x) cos x te

cos x (sin x — x cos Xx)

= (xsin x + cos x) cos x te

SINX — X COS X

= Tsmxtcosx T € Ans. : (C)
(111) J(cosx+cosx dx = ... +c
sin®x + sin*x
(A) sin x — 6 tan” Y(sin x) (B) sin x — 2(sin x)~!
(C)  sin x — 2(sin x)~! — 6 tan~(sin x) (D) sin x — 2(sin x)"! = 5 tan™(sin x)
(IIT : 1990)

.

cos’x + cosx
Sol. : 1 = |—=———F—
sin’x + sin*x

.
(cos*x + cos*x)cos x dx

sin’x + sin*x

([(1— sin®x) + (1— sin’x)*] cos x dx

sin’x + sin*x

o

Let, sin x = 1. So, cos x dx = dt

(1 _ 42 4232
(1=-t)+(1—-1) gt

2+t

(11— +1—202 +1*
t+1?

((t* + 12— 412 +2
(t* + 1)

_J- 4> =2
=] ldt— tz(t2+l) dt
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-
We can use the method of partial fraction as follows :

t2+1

=t— ‘[(;—22 + ) dt (partial fraction)

—(— 2 —6ans

sin x — 2(sin x)"V = 6 tan”(sin x) + ¢

1
Jra—4]=— dr+2ft2(t2+l) dr

> +1) -
a5 dt+2jf dr

(" +1)
1
“Jra-4lam= a2 [La-2 ] a
=t—4tan_1t+2t_—_1l—2tan_lt+c
= sin x — 2(sin x)"} — 6 tan N(sin x) + ¢
12 J s e
( ) (x—a)J(x—a)(x—b) T eeeeen C.
x—a x—b 1
N Ty TS s a © Jx—a)(x-b)

~

Sol. : I i
ol. : =
J (x=a)(x—a)(x-b)
( dx
= 3 1
J(x—a)2(x—>b)2
.
| —ax
- 2 |X b
J (x—a) ‘/m
L x—b x-b
Substituting, —a 1, we get T —a =t

(x—a)=(x=b) 4 =2 gt

(x—a)’
b —
ﬁdx=2tdt
X—a

1 _ ot
G —a) dx - dt

(D)

Ans. : (O)

2 x—b
a-b\{x-a

(IIT : 1996)
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2t
=%_gq tc¢
-2 X—b
= a—>b x—a + c
(11)J SRl — o+
Tt aety BT c
A xe* B) 1 xe* 1
(A)  log xe*+1 (B)  log xe*+1 xeX +1
xe* 1 1
(C) log e 1 o1 (D) L+ et T log | xe* + 1]
[ x+1
Sol. : I = |——m—
0 J x(1+ xe*)? *
(x+1)e*
__) xe* (14 xe*)?
Let, xe* =1t So, (1 + x)e* dx = dt

_JL _
L= tt+10)*>

(t+1)— (1)
J t(t+1)? a

1 1
jr(t+1) dt_f(t+1)2 dt

(t+1)—(1)
t(t+1)

dt—J (t+ D) 2dr

1 1 ~
J; dt—Jm di— [ @+ 1) 2d

t+1)™"
log|t|—10g|t+1|—%+c
|, 1
log 777l +7+1 t¢
| xe* 1
(0}
Elxer+1| T xet 1

Ans. : (B)
(IIT : 1996)
Ans. : (O)
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114 J dr = > 1
(14 (2x—7)Jx2—7x+12 """ ’ (x=3)
(A) 2sec'@x—7)+¢ B) sec'@2x—7)+¢
(@) %Sec_l 2x — Tyt c (D) 2sec ' 2x—7)+¢ (IIT : 1997)

Sol. : I J dx
ol. : 1 =
(2x—7)Jx2 —T7x+12

- J dx
=2
(2x - 7)J4x2 — 28X + 48

B J dx
2 (2x—7)J(2x—7)2—(1)2

| —
2-5sec 2x—=T)+tc

=sec’! 2x—7)+¢ Ans. : (B)

11 COSX sin x 2+2 2 d B
(13) ‘cos x + sin x ( sin 2x) dx = ... .

(A) sin2x+c (B) cos2x +c (C) tan 2x + ¢ (D) 2sin 2x + ¢
(IIT : 1997)

cos x — Sin x
Sol. : 1 = f— (2 + 2sin 2x) dx
cos X + sin x

cos X — Sin x )
= J— 2(1 + sin 2x) dx
cos x + sin x

P (cos x — sin x)(cos x + sin x)? d
(cos x + sin x) X
=2 J (cos*x — sin*x) dx
=2 _[ (cos2x) dx
=2 X 5 (sin2x) dx
=sin2x + ¢ Ans. : (A)
cos x +3sin x —5
(116) J dx = ... .
— 3sin X — cos X
2tan < — 2 | 2tan 5 —2
(A) x—2log dtanE —1 +c (B) =x — 5 log dtan® + 1 +c
2tans — 2 2tans — 2
(C) —x-—2log 2tan® 1 +c (D) —x + 2 log 2tan® 1 +c
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cos x +3sin x —5
Sol. : 1 = - dx
3—3sin x —cos x

Let (cos x + 3sin x — 5) = P(3 — 3sin x — cos x) + Q [%(3 — 3sin x — cos x)] + R

=P@3 — 3sin x — cos x) + Q (— 3cos x + sin x)] + R

cos x +3sinx —5=0BP+R)+ (=3P + Q)sinx+ (=P — 3Q) cos x
Now, comparing the coefficients, 3P + R=—-5, 3P+ Q=3,-P-3Q =1
Solving, P=-1,Q=0,R =-2

dx

[ = —(3—3sin x —cos x) —2
3—38in X — COS X

B dx _
__Idx_zj3—3sinx—cosx_ x =20

where, 1, = dx

vl 3— 38N X — COS X
L T nx = —— o
et, tani—t. 0,ax =72, Smx—1+t2, cosx—H_tg

1+t2 1+12

J y 2dt
0 1412
3_3 1 IJ

3+3t2—6t—1+t2

2f4t2—6t+2

:j2t2—3t+1
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I =—x—2log m|+c

=—x—2log| .~ .

(3cos x +2)

(117) jsinx+2c0sx+3 b = s

(A)

®)

©

D)

Sol. :

tan® + 1
%x+% log | sin x + 2cos x + 3 | —% tan™! (;]+c

6 3 _ § | tany+1
sx + 5 log|sinx +2cosx +3| =< tan | —5— | + ¢

2
. ; . tans + 3
5x + ¢ log|sinx +2cosx +3| — < log tan® — 1 +c
6 3 A tans — 1
=x + = log|sinx+2cosx+3] — < lo +c
¢+ 5 logl [ S log i

X

| :j (3cos x +2)

sin x +2cos x + 3

Let 3cos x +2 = P(sin x + 2cos x + 3) + Q [%(sinx+ 2cos x + 3)] + R

3cos x +2 = P(sin x + 2cos x + 3) + Q(cos x — 2sin x) + R
3cosx+2 =P —-2Q)sinx + (2P + Q) cos x + (3P + R)
Now, comparing the coefficients, P—2Q =0,2P+ Q=3,3P+ R =2

Solving equations, P = g, Q= %, R = —?8

| %(sinx+2€osx+3)+%(cosx—2sinx)—§ p
B SIN X +2cosx +3 X
ZQJ‘ 3 cos X —25in x B Sj dx
5 dx+5jsinx+2cosx+3dx 5)sin x +2cos x+3
I =4x+21 ] 2 3-8 1
= X + 5 log | sin x + 2cos x + 3| =1
_ dx
where, I Jsinx+2c0sx+3
2
Lttx=tSd=2—dt - = inx = —
et, tans - So,dx =T, cosx =T, Sinx=Trp

+c Ans.

(S

(D)
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1 x 2dt
2 1+ ¢2
177 }+3

2
14 12

+2
1+12

_J 2dt
2t +2-2t% + 3+ 312
_J 2dt
P42t +1+4
2dt i (t+1 | tanE +1
m=2x%mn I(Tj+c=tan ! [+ +c

Substituting in equation (1),

6 3 ) 3 1 tans + 1
I =§x+g10g|smx+2c0sx+3|—§tan — Ans. : (B)
,/cosx B T
(118) - dx = ... + c. 0<x< %)

"COS X +1
‘/COS X —

"COS x +1

—

log|/7T/—/—/—

+ tan™! (‘/cos x) (B) + tan™! (‘/cos x)

0 |—

+ tan~ l(‘/cosx) (D) log
o J‘/cosx "

+ tan™! (‘/cos x)

T
. = - <x< =
Sol X 0<x<%)
Let, cos x = u?. So, —sin x dx = 2u du (u>0)
dx 2u du
sin x 1—-cos™x
dx _ 2udu
sin X 1—ut

u

Jzu R R V)
chu w2 - D)u? +1)

_f du fdu
“)Jw—1 T )
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(119 Jtanx+tanx o

(A)

®)

©

D)

Sol.

. u-—1 .
=510g Ll tan T w) +c

. cos x —1 |
_Elog m_'_l + tan (‘/cosx)‘f'c

1+tanx

3 og | tan x + |+E og | tan“x — tanx + |+J§tan 5

| [2tan x —1
log|tanx+1|+ log | tan®*x — tanx + 1| + J—tan 5

L 1+41 2 || 4L | Henx !
-3 og | tan x + |+E og | tan“x — tanx + |+J§tan NG

1 1 2 1 _q[2tanx —1
5log|tanx+1|—glog|tanx—tanx+1|+Jgtan i

(tan x + tan® x
:I = —3dx
1+ tan’x

(tan x (1 + tar’x)

h 1+ tar’x dx

" 2
tan x - sec*x

1+ tar’x

Let, tan x = . So, sec?x dx = dt

) B tdt
S L= T

tdt
(1+6)(t* —t+1)
t A Bt + C
Let, T i+ ~1+1 T 2741

t=AE—-t+ 1)+ Bt+ O+ 1)

r=—1 = —1 = 3A. SO,AZ—%

= 0 =A+C=0=C=-A. 50,(::%
=1 = A+2B+2C=1

1 2 _ -1
—3+2B+3 1. So, B 3
1 1
I = —ldt+ L dt
r+1 2-t+1

Ans.

 (A)
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1or-1n+2
R O e 1|27 773
- 3Jt+1dt+3j (t2-t+1) dt
_1 ij lj dr
3jt+1 di+ s At o

2t —1 d
:_%jt_j-l dt"’%Jﬂ—tH dH'%JW
2

(1
_ 1 1 1 2 — 2
=—gloglt+1|+¢log|?—1+1]+5 X7 tanl[ﬁJ+c

=-1] 1 L | 2 114 L 1| Henx ]t
=-3 og | tan x + |+E og | tan“x — tanx + |+J§tan NG +c

Ans.
cos x
120 dx = ... + c.
(120) j(l—sin x)* (2 + sin x)
| 24 sin x 1 1
(A 57 log x| toGinx—1) T 6(sin x —1)2
] 2+ sin x 1 1
B) 27 log I —sinx| ~9(—sinx) T 6(1— sin x)?2
| 1—sin x 1 1
©) g |3 snx| ~ 9(—sinx) ~ 6(1—2sin x)°
1 1—sin x 1 1
D) 37 log o g« o(sin x —1)2 ~ 6(sin x — 1)
cos x
Sol. : 1 =
(1— sin x)* (2 + sin x)
Let, sin x = 1. So, cos x dx = dt

_JL
) 2+)(=1)?
A B C D

1
Let, Gina—1y 2+t t1-t T =02 T =2y

1=A0 =3 +BR+H1—-0)2+CQ2+H(—-1)+DQ2+10
Ift=-2, then | =27A. sQ,Azé
Ift= 1, then 1 =3D . So,D:%

Now, 1 = 5= (1 =83 =31+ 32 +BQ -3+ ) +CQ2—1— )+ 32+ 1)

(o
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Now, comparing the coefficients of £3, —2—17 +B=0. So,B=

Comparing the coefficients of 2, % - C=0. So, C =

d EE—— — 1
j(zﬂ)(a—z)3 :%jtcfz + 57 Jlitt +$J(1—t) 2dt+%_[(l—z) 3 dt

(1-1)72
) +c

=L Jog|r+2]— L log |1 —1¢ 1(_t)l+
_70g| | 27 Og| | —1

wl»—-

2+sinx| 1 ]
1— sin x| T 9(l—sinx) T 6(1 — sin x)? +c¢ Ans. : (B)

:Elog

(X2 + (X% +2) _
(121) J(xz Tl d) dx = ... + c.

(A x+ % tan™! (%) + % tan™! (%) B x+TFx J_ tan~ (%) + 3 tan™! (

) + 3 tan™! (

0=

)

w

© x4 % tan™! (%) —3an™! (%) D) x-— % tan™! (

2 2
Sol. : 1 = Jw dx
(X“ +3)(x°+4)

x4 +3x2+2
= #dx
XT+T7x°+12

(x4 7x2+12)-4x2 =10
B 4 2 dx
x*+7x2 412

2
=Jldx—2j 2x2 +5

(X2 +3)(x2 +4)

Y
S—

n

_ B 2x2 +5
I =x—2I,, where I, = J—(xz RS dx ()

Now, let x2 =¢ for partial fractions.

2t+5 A _B

TEa+d t+3 T+

1 dx

__1 -1 (X 3 —1(&)
J—tan (ﬁ)+5tan > +c1

Substituting in equation (1),

I =x-2 [_T; tan™! (%) + % tan™! (%) + Cl]

=x+ % tan~! % — 3tan”! (%) te (=2¢; = ©) Ans. & (€)
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2 2 N
(122) J‘/x +1 (log (i4+1) 2log x) g

...... +c
(A) %(1+x_12)7 [log(lth—lz)—%} (B) _%(1+x_12)
© ~H(-%f [e(-F)-3] @ ey

‘/2+1 ! 2 4+1) =21
Sol. : I =J X (Og(x4 ) —2lg x)
X

= ).’ '(2 1 dx

_J 1+L2 nlog( B ).—4
1 dx

_J.vl x12 lg(l x2)' x3

Let, | + 5 =«
X
R dv=dl.

[ 2_71]\/? log ¢ dt

= —71 [log tfs/;dt —j(% (log 1) js/;dt)dt:l

_ s R
(logt)% - J [% : % dt]
2

—_

NI'
[S)

[ [

[bg(l+;%)—

[SY

[bg(l+;%)—

L |
SO:XSd_Zdt

W W
|

Ans.

© (B)




(123) fm dx = ... + c. (x>0)

(A) * log (XKHJ (B) nlog (XKHJ

n
(C) log (xnx N 1) (D) None of these (AIEEE : 2002)

oy o= | —ax
sol. =+ 1 Jx(x" +1)

Let, X"+ 1=t t>1

R nex""ldx
noyx".(x"+1)
_ 1 _d
n) (-1t

S I S S
_n(t—l t)dt

T [log (t — 1) — log (] + ¢

So, mx ~ L dx = dt

1 r-1 1 x"
=;log(7)+c=;log[xn+lJ+c Ans. : (A)
(124) JL. -t
cos x — sin x
J2 log 2778 (B) 77 log [cot 5
1 X _ T 1 X, 3n
(C) flog|l‘an(?—§) (D) f log tan(7+ 8)

(AIEEE : 2003)
Sol. : 1

__dx
cos X — Sin x

I
s

1 .
—=Ccos X ——=Sin X
J (JE V2 )

I
s

(cos X cosZ — sin x sin ﬂ)
J 4 4
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2
= % log tan(%+ (%"‘%D‘ +c= f log m”(%"‘%) +c Ans. : (D)
(125) If f% dx = Ax + B log | sin (x — Q) | + ¢, then (A, B) = ......
(A) (=sin0,cos ) (B) (cosa,sina) (C) (sind,cos) (D) (—cos O, sin Q)
(AIEEE-2004)
sin x
Sol. : 1 —'[;E;E;:ZB'Q%
~(sin[(x—0) +a]
B sin (x — o) *
B sin (x — o) cosot + cos (x — L) sino
N sin (x — o) dx
:J (cos Ol + sin O + cot (x — OQV)) dx
=cosO - x + sin0 log |sin(x — )| + ¢
A = cos O, B = sin O.. So, (A, B) = (cos O, sin Q) Ans. : (B)
x% + sin’x
(126) If f(x) = T sec2x dx and £(0) = 0, then £ (1) = ...... [Online May 19,2012 ]
(A) ranl — & (B) tanl + 1 © & D)1 - %+
x% +sin’x
Sol. : f(x)= T2 sec?x dx

.
x2sec?x +tan*x
dx

J 1+ x>

R
x> (1+tan’x) +tan’x d
J 1+x?

"

2
= xzdx+Jtan2xdx
J 1+Xx

( 2

1 -1

- IXQ dx + [ (sec?x — 1) dx
+X
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=Jrax-] 12 dx + | sec?x dx — [ 1 dx
I+x

= —tan\x + tanx + ¢
Now, £(0) =0, so £(0) = —tan'0 + tan 0 + ¢
c=0

f(x) = —tan'x + tanx

Again, f(1) = —tan™'1 + 1anl = tanl — % Ans. : (A)

dx _
(127) Jcos x+3sinx U
fan (g " %)

X LY
ran( 4+ %)

+c

X_ Tt
ran($- %)

X _T
ran( 4 - %)

(A) log +c (B) log

(© 7 log +c (D) 7 log +c

(AIEEE : 2007)

L dx
Sol. = 1 Jcosx+J§sinx

( dx

Leos x +Losin x
J 2 2

_ 1
=3

Il
0=
%
(@)
QS
©”n
)

[
VR
o)

+
ala
N——
&

+c Ans. : (O)

4>|;|

)

sin (x - %)| (AIEEE : 2008)

cos ()C -

(A) x+ log |sin (x — %)| (B) x —log

(C) x+log

cos (x - %)| (D) x—log

Sin X d
Sol. : 1 =5J—’C)

: 1
Sin (X— 4
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(129) If J
(A)

Sol.

(130) If f

(A)

Sol.

. TT TT TT - T
Sin ()C T) cos T+ cos ()C T) sin

j -I
sin (x 4)

dx

-3

=2 J. cos%dx+ﬁsin%'|. cot(x—%) dx

=x + log sin(x—%)|+c
Stan x
—— dx=x+ alog |sin x — 2cos x| + ¢, then a = ......
tan x — 2
1 (B) 2 © -l (D)

Stan x .
H | :J_ dx =x+ alog |sin x —2cos x| + ¢
tanx — 2

Differentiating both the sides w.r:¢. x,

stan x a(cos x + 2sin x)
fan x —2 t Tsin x — 2cos x

58in x Sinx—2cosx+acosx+2asinx
Sin X —2cos x SIn X —2C0S X

Ssinx = (1 + 2a) sinx + (a—2) cos x

5 =14+2a, a—2=0
a =2
Stan x
——— dx=x+ klog | sin x — 2cos x | + ¢, then k= .....
tanx — 2
—2 B) 1 © 2 (D)

5tan x
= | ——— dx
tanx — 2

58in x
= | —m—m dx
Sin x —2cos x

Now, let Ssin x = P(sin x — 2cos x) + Q[%(sin x — 2cos x)],

Ssin x = P(sin x — 2cos x) + Q(cos x + 2sin x)

Ssin x = (P + 2Q) sin x + (Q — 2P) cos x
Comparing the coefficients of sin x and cos x,
P+2Q=5 Q—=2P=0. Solving P=1and Q =2

Ans. : (A)

—2 (AIEEE :2009)

Ans. : (B)

—1 (AIEEE:2012)
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[ = 1(sin x —2cos x) + 2(cos x + 2 sin x)
B (sin x — 2cos x)
L (sin x -
- -~ (sin x —2cos X)
—Jldx+2 (sin x — 2cos x) dx
=x+ 2log|sinx—2cosx|+c
k =2 (Note : For second method see question (129)) Ans. : (O)

Tox+1 - ~
(131) Ifj% €O e = A(x) - 9T 4 ¢ then A(x) = ...

(A) —x (B) x © 1-x (D) ‘/1 + x
(JEE : 2013)
Zox+1 -
Sol. : 1 = j% ecorx gy
X +1
Let, cof 'x = 1. So, x=cot t
Hjlxg dx = dt and so H(_b;z = —dt
I = —_[ (1 + cot?*t — cot 1) €' dt
= J (—cosec’t + cot t) ' dt
= elcot t + ¢
= x. e X 4
SAX=x Ans. : (B)

13 J x dx B

(132) 2—x2+J2—x2 ......
(A) 10g|1+‘/2+x2|+c (B) —log|l+‘/2—x2|+c
© —xlog|l—"2—x2|+c (D) xlog|1—‘/2+x2|+c

(JEE :2013)
Sol : 1 J X dx
ol. : = x| <
2—x2+J2—x2 (Ix]<y2)
Let, 2 —xZ =12 (t > 0) So, —2x dx = 2t dt. So, x dx = —t dt
[ —tar
=7
B dt
T ) t+1

=—log|t+1|+c=—log|‘/2—x2+1|+c Ans. : (B)
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Second method :

xdx

IZy[ﬁ;ﬁ(@§?+g

Let ‘, —x2 =1 So, =dt
2-x 2Jz—x2
—dt
L= 7
=—10g|1+‘/2—x2|+c Ans. : (B)
133) If Jd—x _ Py, then | —dx
(133) T+ (x), then PO AR
(A) log|x|—Pkx) +c (B) log |x|+ P(x)+ ¢
€ x—Px)+c D) x+ Px)+c (JEE : 2013)

1 x°

P dx. Let, Q(x) = fx+x7 dx

Sol. : Now, P(x) = J

1+ x°

So, P(x) + Q(x) = jx(l+x6) dx

=[x
= log |x| + ¢
Qx) =log |x|— PX) + ¢ Ans. : (A)
(134) If | £(x) dv = W), then | x5 £(3) dx = .....
A Loy -3 Py are B 1Py - [ 2yed) d+ e
© L [Byed) - [ S yed) ax] + e D) + [Pyed) - [ 2y ax] + e

(JEE : 2014)
Sol. : 1 = | x37(x3) dx

=1 f - f(0) dt (Let, x3 =1t So, 3x% dx = dt)

=1 [tjf(r) dt — f(%(ﬂjf(t) dt) dr]

Hewo-] 1y al]
Loy -ty a
1
3
1
3

= L3 yed) - 1 [ yed) 362 ae

x3 \|I(x3) - J x2 \V(x3) dx + ¢ Ans. : (B)
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1
x+=+
(135) J(1+x—i) : e( ) dx = .
L1 L1
A) G—De *+¢ B) x-¢ *+¢
L1 L
© +1)e *+e D) —x-¢ *+e¢ (JEE : 2014)
1
x++
Sol. : 1 = j(1+x—l)-e( ) dx
L L
_ J|:ex+x +(x_i)ex+x:| dx
x
J{ewré + x(l - L) ex+é}
L X +—= 1
Now, let e * = f(x), then f'(x) =e * (1—?)
U=] [fe0 +x )] d
=x-f(x)+c
x+1
=x.-e *+c¢ (J(f(x)+x-f'(x))dx=x-f(x)+c)
Ans. : (B)
sin®x — cos®x B
136) | — ore oy dx =
(A) %sin2x+c (B) —%sin2x+c
© —3sinx+c (D) —sin*x + ¢ (JEE : 2014)
o sin®x — cos®x
Sol. = 1 = | T Sin’x cosx
[ (sin*x — cos*x)(sin*x + cos*x) p
(sin*x + cos*x)* — 2sin’x cos*x o
B (sin*x — cos*x)(sin*x + cos*x)
B (sin*x + cos*x) dx
= _[ (sin*x — cos*x) dx
= _[ (sin*x + cos*x)(sin*x — cosx) dx
= —_[ cos2x dx = _sin_22x +c Ans. : (B)
—1 1— x2
137) | xeos™ | 5 | dv = ..... (x > 0).
(A) —x+ (1 +x%) tan 'x + ¢ B) x— (1 +x%) cot x + ¢
C©) —x+1+xH)cox+c D) x—1+xH)tanx+c (JEE : 2014)
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)
Sol : 1 = | xcos! | —X| 4
1+ x2

Let x = tan. So, dx = sec?0 dO 0<06< %)
I = '[ tan® - cos 1(c0s20) - sec?0 doO (0<20< 1)

=2 _[ 0 - tand sec’0 do
=2 [ 0 J tan® sec?0 dO — _[ (% ©) J tan® sec0 de) dﬁ]

2o 28] (1- 249) )

=0 - tan* — _[ (sec?0 — 1) dO

=0-tan’*0 — tan® + 0 + ¢

1

=x2«tan \x — x + tan 'x + ¢

=—x+ (1 +x3tanx + ¢ Ans. : (A)

sin’x « cos’x B
(138) | v 7 corr = o

1 -1 sin’x cos3x
(A) Tycorx T¢ (B) 3(1+ tar’x) te (O I+cosix T ¢ (D) 3(1+ sinx) te

(JEE : 2014)
sin’x « cos*x

.
Sol. : 1 = -
J (sin’x + cos’x)?

( sin’x cos’x

cosdx (tar’x +1)?

J

(" sec?x tan*x i
(tan’x +1)? ’

o

=4 J d 5 Let tan’x = t.  So, 3tan*x sec®x dx = dt
3 )@+

1=

3 [I+I} te

1 .

=3 +tarrx) T € Ans. : (B)

xSm—1+2x4m—l
(139) If m # 0 and 2 1 1) dx = f(x) + ¢, then f(x) = ......

x5m x4m
(A) 2m(x¥" 4+ x™ +1)2 (B) 2m(xP + x™ +1)?
Zm(xsm + )C4m) xSm + x4m
© emror D) S 1) (JEE : 2014)
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sl — —
x5m 1 4m—1

+2x
vl

Sol. :

xSm—l +2x4m—1

xé’"(l

3dx

1 1
+x—m+xz—m)

r
(x—m—l +2x—2m—1)
- 3

(1 L4 ;)
Xxm x2m

dx

o

Let | + x4 x2" =
(=m-x™M=1 —2m . x2m - Ygy = dt

—m (x™ -1+ 2x2m - Yy = dt

2
t
:—_IJ.t_"d[:_—l.ﬁ+c= - +c
m m -2 2’/”(1.)2
_ 1
1 = 5> t+¢
2m(1+# 24)
X x=m
m

Ans. : (B)

@ ["‘;“j“w B) (D e (© —@EDTHe D) —["4;1)4+c

(JEE : 2015)
J dx _dax
Sol. : 1 = 2 = 3
x2 (x* +1)4 x (1 + %)4
X
Let, 1+%=t. SO,_isdx:dt
1 (adr
I=71 ey
JJ t4
__3+1 1 1 4
L + 4
o B L P g RS +c=—t4+c=—(x 41j +c Ans. : (D)
_T+1 4 X




: Questions with More Than One Correct Answers :

(141) Primitive of sin 6x is .......

(A) %(sin6x — sinx) + ¢ (B) % sin®3x + ¢
© —% cos?3x + ¢ (D) % sin (3x + %) sin (3x - %) +c
Sol. : '[ sin 6x dx = —% cosbx + ¢'
= —2 (1 — 2sin?3x) + ¢'
__1 1 .2 '
=—¢ t3sin3xtc
= % sin®3x + ¢ (' — % =) (B)
Now, —% cosbx + ¢' = —% (2cos®3x — 1) + ¢'
=—LcosBx + L + ¢
3 6
= —% cos*3x + ¢ (% + ' =c¢) ©
So i[lsin 3x + L) sin 3x—£]
* odx |3 7 7
=1 i[2sin (3x + ﬂ) sin | 3x — ﬂ)]
6 dx 7 7
= % %(cos 2775 — c0s6x)
= 2(0 — (—sin6x) 6)
= sinbx
_[ sin 6x dx = % sin (3x + %) sin (3x - %) +c (D) Anms. : (B, C, D)
: tan (L) - log (L P(x)
(142) If P(x) = n]linoo e (n) 08 (n) and JW dx = Q(x) + ¢, then
T)_3 . .
(A) Q(T) =3 (B) Q(x) is continuous for all x.
(C) Q(x) is not continuous at infinitely many values of x. (D) Q(%) = _?15

Sol. : lim tan (+).log (L)

n— oo

tan(%) log n”!
T




Px)=e’=1

P
(x) :J ulidx

’ 11 X 3 3
3 I ‘)S o
Sin-x C Sin- X cos’x

11

=_[sin 3 x - cos

W=

X dx
11
= _[ (tan x) 3 - cos™x dx
it
= _[ (tan x) 3 - sec*x dx
11
= _[ (tan x) > (1 + tan®x) + sec®x dx
-u =
= _[ (tan x) 3 secx dx + _[ (tan x) 3 sec*x dx

11 =5
—+1 —=+1
(tanx) 3 (tanx) 3

= + +c
11 =
T+1 3 +1
_8 __2
Q) = %(tan x)? — %(tan x) 3
ny_3_3_2-I5
Q( 4 )_ 8 2 8 (D)
Also Q(x) is not continuous at x = nTt + % ©

Ans. : (C), (D)
(143) If_[ sin (log x) dx = P(x) ((sin Q(x) — cos R(x)) + ¢, then
Q) _

W) Im Px=2 (B Im gEE=1 (© Q=3 (D) R() =5
Sol. : I = _[ sin (log x) dx
Let, logx =t
= So, dx = el dt

X
I

el
= _[ el sin t dt

~

%(sint—cost)+c

= % [sin (log x) — cos (log x)) + ¢
= P(x) [sin (Q(x)) — cos (R(x)) + ¢
P(x) = % Q(x) = log x, R(x) = log x

=1 # 2. A is not true.

[S] )

i : lim = lm X
Option A Jm P(x) Jm 3

2

OptionB. ]]m M_ 1 log_x

x—1 R(x) B x—=1 lng =L SO,B 1S true.

Otpion C : Q(e3) = log e = 3 is true.
Option D : R(e%) = loge® = 5 is true.

Ans. : (B), (©), (D)

w
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(144) j (sin 2x — cos 2x) dx = ...... +c

CcoS 2X Sin 2x

A ——=— 5

© % sin(2x + 9Tn)

Sol. : I = j (sin 2x — cos 2x) dx

COS 2X Sin 2x

2 2

Option B : —% sin(2x + %) =—

1
J2

__J_

Option C : J_ sm(2x +—) :f

I
o

Sl

Option D : J_ sm(2x +ST)

=2
(145)J‘sinzxsin2 (x+0)de= ...

—28in X
(A) sin® sin (x +0)

L
2

© = (sin (60— x)

sin Sin x
=3 -1

1
V2

Sol. : 1 =jsin2xsin7(x+9)dx

( 1

Jsin3x sin (x +0)

o

r dx

(

(sm 2x+-—L + cos2x L)

sin 2x cos & + cos 2x sin

(B) _J_ sm(2x+ 4)

(D) % sin(2x + STE)

1
4 4

2 V2

sin 2x — + cos 2x

2

sin (Zn + (2x + %))

Sin (2x + )

sin (2)6 + %)

1
(B) \/;2% (cosO + cot x)*?

)

J_ sin (2X+ )

sin 7+ (24 Z))

(D)

sin0

cosec*x dx

,/cose + cot x sin©

Y

o1 =L
B Jsind ‘/cot9+cotx

cosec?x dx

) Jsin3x(sinx cos 0 + cosx sin 9)

1
— (sin (0+x)\2

sin x

Ans. : (A)
Ans. : (B)
* (A), (B), (D)
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Let, cot x =t

—cosec?x dx = dt. So, cosec®x dx = —dt

_ =1 3
I —mj(cote+t) dt

-l (cot9+t)%
a ‘/sine X (%) te

) 1
= Jsin® (cot © + cot x)* + ¢

1
-2 . -
=570 (cosO +5in0 - cotx)® +c

0 |—

_» (sin x-cos 0O+ cos x-sin0)

=7 +c
sin © Jsin X
1
2 sin (6+ x) )2
~ sin© Sin x +c

Ans

(146) | (cos™Vx + cos™! [1— x2) dr = Ax + P(x) sin"lx — 2 JT_ 22 + ¢, Vx € [1, 0)

(A) Pkx)=x (B) P(x) = —2x C) A= % (D) A= %

Sol. :xe [-1,0) = -1 <x<0

cos™! ‘,1 _ 2 =—sin"x
I = _[ (cos Ix + cos™! J1— 2) dx
= _[ (cos™x — sin~x) dx

= _[ (% — 2sin_1x) dx

= _[ %dx -2 {Sin_lx _[ 1 dx — J(% Sin_lx_[ 1 dx) dx}

> X 2{xsmx dex}
=%x—2xsin_1x+2(— 1-x%)+c¢
=%x—2xsin_1x—2 1-x% +¢
A =T and P(x) = —2x Ans.

3]

(D)

. ¢ (B, D)

(B, D)
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dx _
(147) J sin x +cos x

(A)

(©

Sol.

tan%—l—w/f

tanx — 1+ 2
tan%—1+ﬁ

1 2

log tans —1— 2

ﬁlog +c +c

(B)

L

2

-

Let, tan% =1

1
I _J 2t +1—l2
1+12  1+¢£2
1

S Y| S
_2J2—(t2—2t+1)

log (tan (£+ %)) +e (D) 5 log

dx
sin x + cos x

So, dx = and sin x = T3

1+ 12

2dt
1+ 12

2dt
2t +1—12

J di
SRl -

t—1+~/5|+
t—1-42| ¢

i log

tan§—1+~/5

+c
tan%—l—w/z

®)

dx
sin x + cos x

( dx
V2 (Lsinx+L2cos xj
o

V2 V2

j cosec (x +%) dx

©

Ans. : (B), (C)
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: Assertion and Reason Type Questions :

Explanation : Each of these questions contains statement 1 (Assertion) and statement 2 (Reason).
Each question has four choices, option (A), (B), (C) and (D), which are as follows. You have
to select the correct choice.
(A) Statement I is true, statement 2 is true. Statement 2 is the correct explanation for statement 1.
(B) Statement 1 is true, statement 2 is true. Statement 2 is not a correct explanation for
statement 1.

(C) Statement 1 is true, statement 2 is false.
(D) Statement 1 is false, statement 2 is true.

(148) Statement 1 :_[t‘an Sxtan 3x tan 2xdx=% log| sec 5x |—% log| sec 3x |—% log| sec 2x |+ ¢

Statement 2 : tan Sx — tan 3x — tan 2x = tan S5x tan 3x tan 2x
Sol. : 5x = 3x + 2x

tan3x + tan2x
—tan3x tan2x

tan 5x = tan (3x + 2x) = ]

tan 5x — tan 5x tan 3x tan 2x = tan 3x + tan 2x
tan 5x — tan 3x — tan 2x = tan S5x tan 3x tan 2x

Statement 2 is true.
Now, _[ tan 5x tan 3x tan 2x dx
= _[ (tan 5x — tan 3x — tan 2x) dx
=% log|se05x|—%log|sec3x|—%log|sec2x| +c

Statement 1 is true.

Statement 1 and statement 2 both are true and statement 2 is the correct explanation of
statement 1. Ans. : (A)

(149)  Statement 1 : If F(x) = | sin’x dx. VxeR, then F(x + 1) = F(x).
Statement 2 : sin® (T + x) = sin®x, VxeR

Sol. : F(x) :-[ sin’x dx Another method :

_ J(ﬂ) e Statement 2 is true as T is the
2
prnicipal period of sin’x.
:l{x_sin;x] 4o F(x+1t)=fsin2(x+1t) dx
2

= f sin® x dx
% [2x — sin 2x] + ¢’ — F)

Now, F(x + ) = 1 [2(x + ) — sin 2x + 2T)] + ¢’

4 Statement 1 is true.
= % [2x + 270 — sin 2x] + ¢’ Ans. : (A)
-1 ) T '
=3 [2x — sin2x] + > te

% [2x — sin2x] + ¢ c = (ﬂ + c’)




F(x + ®) =F(x)
Statement 1 is true.

Also, sin® (T + x) = sin®x, Vx € R because T is the principle period of sin®x.
Statement 2 is true.

Statement 1 and 2 both are true and statement 2 is the correct explanation of
statement 1. Ans. : (A)

(3—2x)dx x—1
(150)  Statement 1 : J‘/iz = 2\/4 +2x— x% + sin”! ) te
4+2x—x 5
Statement 2 : f_J% dx = %,/az -2+ %zsin_l (ﬁ) +c (a>0)
a—x

[ (3-2x)dx
Sol. : F(x) = T
J ad+t2x—Xx
(2—2x) [ dx
= | ——=dx + | —
J ,/4+2x—x2 ) ,/4+2x—x2
_ s
= ﬂ dx —+ 1 dx
J Ja+2x—x? J G5 = (x—1)?
x—1
=24 +2x—x> +sin”! ) te
Statement 1 is true.
Now, j; dx = sin™! (l) +c (a > 0)
/az —x2 a
Statement 2 is not true. Ans. : (O)
‘ e*(1+ sin x) . X
(151) Statement 1 : It cosx dx =e tan < + ¢

Statement 2 : | ¢* (f(x) + /'(x)) dx = & f(x) + ¢

) B e*(1+ sin x)

J e* (1+2sin £ cos3)
= x

2
2 X
2cos 5

=I er (% S66‘2% + tan %) dx

=J er [tan% +% (tan %)] dx
=e" tan

Statement 1 and statement 2 both are true and statement 2 is the correct explanation
of statement 1. Ans. : (A)
902




(152)  Statement 1 : If f(n) = _[ cot "x dx, then 5 [f(6) + £ (4)] = —cot>x

cot" " 'x

Statement 2 : If f(n) = _[ cot "x dx, then f(n) = n—1

— f(n —2), where n 2 2.
Sol. : f(n) = _[ cot "x dx

= _[ cot "~ 2x cot’x dx

= _[ cot" = 2x . (cosectx — 1) dx

= _[ (cot x)" =2« cosec®x dx — _[ cot "~ Zx dx

(cot x)" 1

S fm) = (= 2)
. Statement 2 is not true.
Now, let n = 6,
£(6) = — L — f(a)
5(£(6) + £ (4)) = —cot>x

Statement 1 is true. Ans. : (C)

(153)  Statement 1 : If Jﬁ dx = log (f(x))? + ¢, then f(x) = % + ¢, where c¢ is an arbitrary
constant.

Statement 2 : When f(x) = %, then -[f(lx) dx = % log | x|+ c.

Sol. : ,[f(lx) dx = log (f(x))? + ¢

Differentiating w.7.£. x on both the sides,

1

f(x) (f(lx))2 - 2f(x) - f'(x) + 0

[ =3
fo =%+
Statement 1 is true.
Now, jm dx = J.% dx=2J.i dx =2log |x| + c.

Statement 2 is not true. Ans. : (C)
xt+1
X +1

(154) Statement 1 : J dx = tan 'x + % tan %3 + ¢

X sin X + cos x 5
Statement 2 : Xz fcosx) dx = log (x* + xcos x) + ¢

J‘x4+1 ()54—)c2+1)+)c2
Sol. + | T & = J(x2+1)(x4—x2+1) &
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1 x?2
_jx2+1dx+jx6+1dx

Y +fx_2dx
Tl & ()2 +1
=tan_1x+%tan_1x3+c

Statement 1 is true.

N xsinx+cosxd B (cosx+x)—x(1—sinx)d
W | x(x+cosx) T x(x + cos x) *

jld 1—sin x P
I T ) x+cosx M

=log|x|—log|x+cosx|+c

=log |3 cosx| T ¢
Statement 2 is not true. Ans. : (O)
X
(155) Statement 1 : If J 2 dx = ksin 1(2%) + ¢, then k = @
1-4%
1
Statement 2 : jﬁ dx = sin~! (%) +c¢ (a>0)
Sol. : 1 J r_ J r_ g
ol. : = | —dx= | =— dx
\/1—4’“ \/1—(2?“)2
1
Let, 2¥ = 1. So, 2* log 2 dx = dt. Hence, 2* dx = log,2 dt
dt 1 1
I = = sin Vit + ¢ =155 sin ! (2%) + ¢
Jlog 2(\/1—12) log 2 log 2 @9
1
k= Tog2
Statement 1 and statement 2 both are true and statement 2 is the correct explanation of
Ans. : (A)

statement 1.
ax* ' +a*log a
(156) Statement 1 : 2+ 4

Statement 2 : LW dx =log | f(x)| + ¢
IEY 8

dx =log |a* + x%| + ¢

a® + x?

ax* "'+ a*log a
1l = dx
Let, a* + x4 =1t So, (a¢* log a+ a-x*~ Ydx = dt
I =J%dt=log|t|+c=log|ax+x"|+c

Statement 1 and statement 2 are both true and statement 2 is the correct explanation of
statement 1. Ans. : (A)
o
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