Indefinite Integration
DPP
Questions

8.

sin“x —cosix

1*%. e o : :
J T EEITEL equal to (where C is an arbitrary constant)

(1) 7sin2x+ C
(3) —4sinx+C

(2) —5sin2x + C

(4) —sin’x+ C

2, I(S cosec? x + 2 sin 3:1:)::5:1: 1s equal to
(1) —(3cot z+ Zcos3z)+C (2) 3cotz — 2cos 3z + C

(3) 3cotx+ %cns 3z + C (4) None of the above

dx is equal to (where C' is constant of integration)

3. The value of indefinite integralf =R L —

() 2(z+1)"* - 22| +C (2) Z[Va+1-a]+C
3) In[yz + vz +1]+C (4) In[vz+1— /z|+C
4%, f Ecﬂiﬂ:-}:s“e{;ﬂ}izzcecx dx is Equal to-

(1) % In [sec2x 4 tan 2x|+C
(3) In |secx + tanx|+C

R 1 R

gt 2524
(1) =~ 23+22+C
() &4+ 22* 22+ C

(2) In|secx + cosecx |+C
(4) % In [sec x + cosec x |+C

; dx, then I 1s equal to
2) & -2z8 _2c4C
4 = 4281224 C

6. The value focns 2x cos 4x dx is

sinbzx sin 2x

~tanzx cos 3T

(1) — &+ B +C (2) Al

(3) BE+ X4 C (4) None of these.
7. IfI=[f- __"';d_ﬁ = ~tan !(f(z))+C (where, C is the constant of integration) and f(2)= =, then the maximum value of y = f(sinz) Vz € R is

(1) 4 (2) 2

(3) 0 4) —1
8*. The indefinite integral [ = ::, ) equals:

1 1 T+2 roo T+2
(1) Stan (x + 2)+ 2 (2 dz ) (2) tan “(z + 2)+ S
x+2 2t

(3) tan !z +2)- ( 221 dn 5)_'_': (#) %tan e +2)— ( e 1_; ) )—I—-‘:

9% f m{;::h}lnx dx is equal to (where C is an arbitarary constant)

2) ¢ - [{1u(x+1)}2 _ (]111{)2]
() - (5H)+C

M) _1fn(51)] +c
) —in[in(*)]+c

10. fcnsec‘i x dx 1s equal to
(1) cotz+ 5= + ¢ (2) tane + 225 4
(3) —cotz — mt;“:—l—c (4) —ta.u:r—ta‘fx—l—ﬂ
sin?x . : .
I1*. [ = dx is equal to (where C is an arbitrary constant)
{lata,nﬁx:] tand x tan® x tan” x
) —— 42240 (2) x4 x gy
(3) *fx f *afx e (4) None of these
12*. The integral [ f’x — is equal to: (where C is a constant of integration)
(z+4)7(z3)7
1 1
| z—3\T 9 g BT
(3) 1(:-3)%+C (4}_1(:.:-3 $+C
2\ x4 13 x--d)
13. If Ein?: Z} dx = Az + B log sin(z — a)+C, then find value of (4, B).
(1) (—sine, cosa) (2) (cosa,sina)
(3) (sina,cosa) (4) (— cosa,sina)
14% If [ 322X 29X 4y — ax + b In |2 sin x + 3 cos x|+C, then
12 15 7 6
(I}HZ—E} 35 (Z}a:—ﬁ,b:ﬁ
12 15 7 6
B)a=gb="g 4) a=-=,b=— =
z® tan !z° .
15. | ———da is equal to

(1) tan 1(:1‘:3)4—::

(3) —L(tan 'a®)" +c

B |

(2) é(ta,n" . :1:3)2 + c
(4) L(tan'2¥)"+c



4
16%. ISEEEI - cot ¥ xdx is equal to

4
(1) 3tan Tz 4 C (2) —itan Tz +C
1 1
(3) —3tan Tx +C (4) —3cot x4+ C
1% T = = — kf(x)+c, where c is the integration constant and f(1)= —, then the value of f(2) is equal to
\3/:::% (14 I}% 26
(1) g(2)7 () g(3)7
2 16 T\ 6
6(%) 6(3)

) o @ (2)'

18. If the integral I = [ L _dr = KB T 1(:::3 — 2)+C, (where, C is the constant of integration), then the value of 9K is equal to

V1ia®
(1) 4 (2) 2
(3) 6 (4) 10
z*—1
B J e
(1) zln(1+z*)+3In(1 + 23)+C (2) 7In(1+z*)—3In(1 + z3)+C
(3) ;In(1+z")—In(1 +2)+C (4) ;In(1+z*)+In(1 4 z)+C

33 log,. 2 I EEEIDF;E. 2z

20. The integral f dx, x > 0, is equal to

ﬁlilug_e:.n ! EESlug,E.‘n TEEI*-‘EEI

(where c i1s a constant of integration)

(1) log,|x? + 5z — 7|+c (2) 4log,|x* + 5z — 7|+c

(3) Flog|z* + 5z — 7|+c (4) log, VaZ + 5z — T +c
21*. If | m:;:qs dx = alog(z® + 4z + 5) +btan '(z + k)+ constant, then ordered pair of (a, b, k) is equal to

1 1

(1) (3.3, 2) @ (3. 1,2)

) (3,3 1) 4) (1, 3, 2)
128, S .

Evaluate: f{ Yo 1}2} dx.

14 ({logx)
(1} E:i[:.2 —I_C (2} lﬂEIE —I—C
T (log z )" +1

(3) {lﬂgm}24l+c (4) l-‘mz—'_c

235 1f = de t = A(tan'l(il)—l- Efix}m)—l—(?, then (where C is a constant of integration)
zt—2z+10 L =l
(1) A= — and f(z)=9(z — 1) (2) A= & and f(z)=3(z — 1)
B L _ 1)2 " - -

(3) A= = and flx)=9(x — 1) (4) A= -, and flx)= 3(x — 1)
24. The value obtained on [ /4 — z2dx would be

(1) & #—I—Zsin lo4 O (2) xv/4+x2 +2sin 'z +C

3) xv/4 — 2%+ 2sin ! (%) +C (4) =2 ';"":E 4+ 2 sin ! (%) +C
25 W — i_gr dx = px + gln|x + 1 + e*|4+¢c, where c is the constant of integration, then p + ¢ is equal to

(1) 0 (2) 1

3) 2 (4) 3

15
y

26%. [ff coszdx - = f(;r}(l - sin® :Ii)

+ ¢, where ¢ 1s a constant of integration, then ).f( %) is equal to
sin” @ (l*-sfmﬁrc)?

(1) —3 (2) 2
3) (4) -2
27. IfI, = [(logz)"dx, then I, + n I, | =?
(1) z(logz)” (2) (xlogz)"
(3) (logz)" (4) n(logz)"
28*. If the integral [ }2: dx = T:E} + C, where f(e)= —3 and C'is the constant of integration, then the value of f(e?) is equal to
(1) 3 (2) —4
3) =5 (4) o
29. Let [ » :2” de = f(z), for all positive x. If f(e)= %, then f(2)+ f(4) is equal to

(1) In4 (2) In?2
(3) 1 (4) 0



30.

31.

A2%,

£, 7,

34.

35%.

36*.

35

38%*.

39%*,

40%.

The value of the integral [ ¢35 o (;2 + gicos JE) dx is equal to
1-x

(where, ¢ 1s an arbitrary constant)

van 1z A
(1) £ . txe’ +c

sin 1z Jar
3) = — +ze? +¢

[ ::zi dz is equal to
(1) e *tanx + ¢

(3) e“secx + ¢

[ @3 log xdx is

(1) %lﬂgm — %—I—C
(3) Flogz+ 5 +C
[ e*( 1+sin z)

licos x

(1) € tan(£)+c
() e (2224

l—-cos z

dx 1s equal to :

Given fe“: (tanz + 1)sec xdx =e®f(z)+ C

A satisfying value of f(x) would be:

(1) sinx

(3) secx

[ =2 (logsin® + cosec? 6) cosfd® is equal to
(1) fﬁm ; [lngsin 0 + cosec? E'] +c

(3) e¥[logsing — cosecl]+-c

14 pdgt
The value of [ e"” # : E ) dx is
14z
(1) tan 'z + ¢
(3) efan gL
[ = — Alog(x + 1)+ Blog(x — 2)-+c then -

) {
() A+B=0;4:B=—1

3)A - B=0; A: B=—1

If f G rdx = Alog(£5 ) +B tan " (¥ ) +c. then (A, B). is

Correct evaluation f o

D
(1]' ngﬂ {:t 21}} L P

(3) 2log, ( = ) +P

~2)(z-1)

T—1

: 29
f {mz--azj{mz-sz dix i
(1) ﬂszzlng

3 1
(3) i bﬂ) log

IE -{12

2:2__52
:IZE-EL

o1

+C
e

Note: Question with * denotes it is important.

dx 1s (where, P 1s an arbitrary constant)

(2) evsin "z 4 o7/2 4 ¢

@) o5 4 .°(3) 4o

(2) e *secx+ ¢
(4) e“tanzx + ¢

ﬂ:3 5[:3
(2) logz — —+C

(4) none of the above.

(2) e® tan =+ ¢

(4) ¢ —€° cnt(f)

2

(2) cosec x

(4) tanx

(2) e?[logsind + cosec O]+c
(4) es? [hjgsin 0 — cosec? H} +c

(2} Etan l:t:_|_ﬂ
(4) xeta® 'z 4

(2) AB=1; A: B=-1
(4) None of these

@ (3,-4)

(4} (1:_'1)
2) = +P
4) ==+P
1 :IZE __bE
@ 1 log| 2% |40
1 2 I
B s yiod| 5]+



ANSWER KEYS

1.(2)
9. (1)
17. (3)
25. (1)
33. (1)

2. (1)
10. (3)
18. (2)
26. (4)
34. (3)

(2)
. B P
f 51 X —CO5°X dx

1 2sin’xcos?x
_ f (sind}:- cﬂs‘ix) (5&3143{ : ::054}:)
— f 1-2 EI-I.‘.I’.'EE}EE{]E
= [—cos2x dx = — %Siu?x +C
(1)

We have,
[ (3 cosec® z + 2sin 3z)dz

— 3fcﬂsec3 r + 2f5i11 3xdx
—3cotx — %cns&r 4+

dx

1 2sin’xcos’x

sin®x— cos’x sin*x + cos’x
(s coi) (an' s ca)

Ix

)

B 1
LEII_I¢;,¢I_.1dm

Using rationalization, we get

B (VzT1 v'Z)
i 7= oy i

== f(\/F— ﬁ) dx
=3 [(:r +1)%% - :r'ﬂ‘f"ﬂ]JrC

3
(1)

50C XCOSEC X
I = dx
2cot x—secxXcosec X

Simplifying the integrand by converting them into sine and cosine function,

I=[ zmjﬂxx 1

Using cos 24 = 2cos* A — 1
I = [sec2x dx

§= %ln |sec 2x + tan 2x|+C

(4) We have given that

3.(1)
11. (2)
19. (3)
27. (1)
35. (3)

. [ fla)dz = glz)+c= [ f(az +b)dz = Lg(az)+]
a

{:I:E-d+d:t:4] 4z

dx

2% +4
fﬂ:‘i- Emz-ﬂdﬂ:_‘f {3:4 2:{:2-2]

" (2?)

{:1:‘1 L34 2:1:2} l[:x:4 L2 -2:1:2]

(s*+2) " (2*)°
:f {x"" Exz-iﬂ} dili:f

(2)
Let I = /cns 2x cos 4x dx

- cos AcosB = [cos(A — B) + cos(A + B)]

2

-cosAcosB = %[cns(ﬁ — B) 4 cos(A + B)]

— %/(cns 6x + cos 2z ) dx

:l[sinﬁr:_l_sinﬂm]_l_c

{x‘i 2:1:212}

= f(:r:’i + D 4 Z)d:r: :;_5 -+ %:1:3 + 2x + C, where C is the constant of integration.

2 5 2
sinfiz sin 2x
=g Ty e
. s ; L dr
(3) The given integral 1s [ = f T

1 1/ z—1

== Etan (T)—H:
-1

s fz)= =

ie. f(sinx)=

smz—1
2
Hence, max ( f(sinz))= 0

4. (1)
12. (1)
20. (2)
28. (3)
36. (4)

5. (4)
13. (2)
21. (1)
29. (2)
37. (1)

6. (2)
14. (3)
22. (3)
30. (3)
38. (1)

7. (3)
15. (2)
23. (4)
31.(3)
39. (1)

8. (1)
16. (3)
24. (4)
32. (1)
40. (3)



10.

11.

12.

13.

14.

15.

(1)

Let ] = [ ————dx
:_{::I:J-E}Ea-l]

Put z + 2 = tan 0; dz = sec? 6

A6 14cos28 i) sin 26
I:fmzﬂ :f(cnszﬂ)dﬂzf - dﬂ:E_I_T_'_E
_f 2tan 6
~ % Gt
- tan l{m..;z} {IJ-E}
= TR Y T
(1) Putln(x +1)—lnx =t

1 1 dt x-(x+1) dt
LT T A S e
o = —E gt

x{x+1} x{x+1}
sO question becomes
— ftdt=-24+C
(3)
fmsecd x dx = fmsecz:r . cosec?x dx
— f{:DSECEI(l—I—CDtEI)dI
= [cosec’x dx + ff.:r:-t2 x - cosecix dx
— —cotx — mt;m +c

ﬂj.udx
2 f m:x .dx = [tan’x.sec! x dx

‘E'Dﬂqx

- ft:.a,]:f1 }:(1 + tan? x)secz x dx

— ftan‘l}:(l + tan? x)d(tanx)z ft‘l(l + tz) dt= ; + % + C

(1)
fi
-3\ 7 .
:}f(md) {;d}zdm (1)
Let z:; — 7,

_dx = 754t ... (i)

(z+4)
In (i) from (ii) [¢ °°dt =t + C

(2)

[ 2% _de = Az + B log sin(z — a)+C

sin (e )

= Differentiating w.r.t. x both sides
B cos{z o
o cq (z-—a)

sin { &—ex ) sin{z—a)

= sin ¢ = A sin(z — a)+Bcos(z — a)

sin &

sine = A(sinz cos o — cosz sina)+B(cosx cos a + sinz sin )

sinz = sinx(Acosa + Bsina)+ cosx(Bcosa — Asina)
Comparing coefficients of sin x and cos x both side
Acosa+ Bsina=1and Becosax — Asina =0

(A, B)=(cos &, sin &)

(3) Differentiating both sides, we get

3sinx + 2cosx o b{2 cos x - 3 sin x)
3cosx + 2sinx (2 sin x + 3 cos x)
sin x {2a - 3b)} + cos x (3a + 2b)

(3cosx + 2sinx)

Comparing like terms on both sides, we get

3=2a-3b,2=3a+2b=>a=2p=-_21

13! 39

(2)
Let,

L zltan !z°
F= T T da
Put tan &3 =

! 3x2de = dt
|




16. (3)
Given integral can be written as
(tanz )
Lettanz =t

o
3

= sec’ xdx = dt
4

= I= [t 3dt

Using [z"dx =

i
3

(E)

r.'..Ii

- + C, we get

I =

+ C

#I:—Btan'%m—l—ﬁ?.

17. (3) The given integral is I = | 4z T
[ E(ll:)%}s
:}*I:f dx ;
- (1=:—:)F
Let,1+ =~ =t
:;»—‘i—ﬁ:dt
= I = —%
16
1
=6t & +¢

18. (2) Letl + 3 = ¢#2

= 3x?dx = 2tdt

T f (12- l]Etdt

2

= is_ Eﬂf(t? —1)dt

— T_ —E—I—C
t(t? — 3)+C
v1+z3(z — 2)+C
= 9K =2

D b S| D

‘il

t=||:~..'1

19. (3)
{ 1]
Let I = dx.
f t1) (z+1)
Add and quhtract z? in the numerator, we get
(#8+1)
I'= f {m T dz
dz — [ ——dz ...(3)

:>If

:4:4 1]

=>hL=

drand I = | Ifl =In(z + 1)+’

{ﬂﬁ
Inl putz?+ 1 =¢t= 4a3dz = dt

= ) = if%dft = ilnt—l—c

So by (1), we get

I=zln(z'+1)—In(z +1)+C
20. (2)

{._'-31”54: 2z ¥ EEEIDEE 2z

de,z >0

411.1;;2 T Elup;f I TE'E I.DJ;E T
+5(2z) dz% (2245
f{ { _ f ( ) o
m‘i Gd Tl 1:2 B — 'T]
24 5 - T)

—4f e = 4log, |z* + 5x — T|+c

option (2)



21.

22,

23.

24.

L5
1 2r4+4 6
— 3 f ziidz+5 dz + f i 4z Sdm}
— % log (22 + 4z + 5)+6tan (z + 2)]
= %lug(:r: + 4z + 5)+3 tan ' (x + 2)+c
=2, b=3, k=2
3)
Methodl: by cross checking the options
Consider f(x)= 1ﬂg:4:}2 1
14 {log :1:}2 hl:EI
f'(e)=

(14 {log E}E)E
2
fI(:IS)— 1+ (log z}° 2log _ ( (log :::--1}2)

(1 log? :1:)2 (1+log z)

. f( “fl 1; )dm — [ f(z)dz = f(z)+C

2
(2 Yan 2 vo

14 (log z } 14 (log z}

Hence option 3 is the correct answer and we can check the other choices by the similar argument.

Alternate solution

2
log (z) -1
f{ 14 (log m}z } ax

Putlog(z)=t = = = €' = dx = e'dt

(¢ 1)
= I# e )

fet{ 241 -zz }dt
(t2+1)
— = 4.

f
t 1 2t
fﬁ{*z ({tﬂal)f)}'ﬁ

)
Lt C [ [E(f@)Hf (@)de = e fla)+C]

- (log :x:}zal

(4)
We have I = |

—f dzx

(z-1)437]"
Letz—1=3tanf = dx = SSEczﬂdﬂ
=pf =] . l fcuszﬂdﬂ

#1secid

= L [(1+ cos ZH)dﬂ
g1 51112{5')_'_6

sz 10)

(]
.:al"' .su.l"'..*:.|

& A
_ 1| 1( ) C
G4 —::11:1 3 —I_l‘(:i)?-_'_

=T 1{ -1 3(z-1)
—gvtan ( )—I—m - ]—I—C

3

Hence, A = % & flx)= 3(:1: - 1)

4) [V4 — xldx
We know that:
[V —ZPde = 2/aT— 2+ Lsin 124 C

Here,
a’=4,a=2

. [VE—2ldz = 24— 2%+ Zsin 1(§)+C
= %v-ﬁl— 12 —|—25i11'1(%)—|-(?

(9 + sin f cos 6)+C, where C is the constant of integration.



25. (1)
(z+1+e=)— (e=41)

J——d
- f(l - iilﬁ ) dz

=x —In|x + 1+ €*|4c

On comparing,

p=1 g=-1

Hence,p+qg =20
26. (4)

Let, sinx = ¢

cosxdr = di

Fa f dt = f dt
$3 4

1”'11t1—|—t—ﬁ—*ir'*3
= & _Ly2gy
I———f’j’:’r———r—l—c
1
sin® 24 3
b= %( . 6 1)3+E
1
1
:}I:_zmnﬂm(1+5m :E) + c
flz)= ——cnsec zand A = 3

"‘f(i):‘

27. (1) I, = [(logz)". ldx
= z(logz)" — [n(logz)" * % cdx
= (logz)"x — nl, 1
= I, +nl, 1 = z(logzx)"
1 -1 1 —1
28. (3) fmgd;r :(ltlm)(ﬁ)—fz(g)dm

I b
IT
(Using integration by parts)
T 2
=3 T3 (zyﬂ
= _@(ZIHI + 1)4+-C
= flz)= —2Inz —1
f(.gﬂ): —2111(&2)—1
=—4—-1=-5
29. (2)
flx)= fid:r: — [Inz - Ld:r:
= —2— {lur(——)—l—f d:t:}
1

Inzx

+—+-+——+

Hence, f (2)—|—f(4)= 2:L T8 IT =1n2

30.

= fegtdt—kferm (Put sin 'z =t)
— ETM + EEE_ﬂ B ol ol &
31. 3) Let! = fe“: secxdx + f e’ sec x tan xdx
= e"secx + ¢ { [ e (£( (f(x))4+f (x)dx = e*f(x) where f(x = secx) }
= e*secx+ ¢
32. (1)
Integration by parts
fuvde = u [vdx — f(j—z(fvd:r:))d:r

Tt il = fﬁ:slng rdx
3 g

= Izlﬂgm(;)—f(é)-(i—d)dm
I:lngm(z—d)—if:rgd:r

B it 1 f
—h}gm(T)—Em +C



33.

34.

I

36.

37.

(1) Let 7= [ e*( {222 ) dx
(1-25511513055)
T f EI 21‘?

2 2
. Ak 2z T z
—fze sec 2t:l:!u:—l—fﬁ tauzdx

%[2&%&11% — f?extan%d:r]—l—fextangd:r

dx

2cos

= e“ tan 3 —fﬁxtau%dm—l—fextan%d:r—l—c
=etan = +c

(3)

Given : /em(tan:r—l—l)sec zdr=e*f(z)+C el 1)

L.H.S
= /em (tan  + 1) sec z dzx

= fﬁm (sec x + sec xtanzx) dx

:/emsecmd:r—l—/emsec:r tanx dx

(Integrating first by parts)
= e"(secx + tanz) + e“secx — e®(sec xtanz) + C
= e secx + C
=e*f(x)+C ...[Using (1)]
On comparing , we get f(x) = secz.
3)
Let, I = [es™%(logsinf)cosfd + [ esi*¥ (cosec? §)cosfdl
Put, sinf = t = cosfdf = dt
- I= [ellogtdt + [e't 2dt
L t e’ eft 1 eft !
= logte’ — [ —dt + — — [ —dt
= ¢ (lugt = i—) -+

= "™ (logsinf — cosec)+c, where ¢ is constant of integration.

(4)
Let

g2
I:f(et"ml"':{l }d:r—l—eta‘“lm. z )d:r:

(1+z?) (1+=2?)

I=f(etn's4 oo 'e2)da

14z

As we know,

d(e*"m 1"”): gtan 1E(t:if(t:f.u.n '1:1:))

= d(Etan lm): glan im( 1 )
14?2

So,
1= f(e* 2dz + zd(e= %))

#I:fﬁ(m gtan lm)1::1!;1:—|—.':

I=zet™ 'z 4 ¢
:{:--11}—{:;:--2}

_ Lpd
WI=3J- e

= 3 f( {:1:-1-2} B ﬂ:{:-l)dm

1 1
= slog(z — 2)—zlog(x + 1)+c

1 1

dx




39.

40.

(2x?+3)
f (x2-1) (=2 4)dx
{3{2__,1,3{2 l]

1 x-1 1 1 X
ilﬂg(ﬁ)+i tan 5 —+C
1 x+1Y | 1 1
= —3lo ﬁ)+§ tan " 5 +c

2
(1)
Let
I=f e 2)(z_1) da
Put
T A B
{z—2)(z-1) — z 2 T z—1

= 1= A(x — 1)+ B(x — 2)
A+B=1, —A-2B=0
On solving, we get A =2 and B= —1

CT 2 1
I_f[mﬂ_ml]d:r
= I = 2log|x — 2|—log|z — 1|+P

(z-2)°
lx—1|

=5 — log + P

@) Let, I= [ {ﬁ_ﬂjﬁmz 7

Put 22 = t = xdx = %dt

: ! dt
: I_Ef (t—a?) (t—b2)

T { it ~ d }
2\ (@ 2) - at) (& 8)(t )
L




