Indefinite Integration

MATHEMATICS

Bl Exercise-1

Marked Questions may have for Revision Questions.
* Marked Questions may have more than one correct option.

OBJECTIVE QUESTIONS

Section (A) : Integration using standard Integral :

j(eaan + exlna )

A-1. dx, where x>0,a>0
ax Xa+1 Xa+1 ax
(1) Xan+ ha 4¢ ) @+ +acma+c (3) a+l+ thaic

A-2.  Iff(x) = x: + 5 and f(0) = -1, then f(x) =

(4) None of these

1 1
(1) Xs+5x—1 (2) Xs+5x+1 (3) 3 +5x-1 (4) 3 +5x+1
‘[COSZX
A-3. COSX dx is equal to
(1) 2sinx—/n(secx+tan x) + c (2) 2sinx—/n(secx—tanx) +c
(3)2sinx+/n(secx+tanx) +c (4) None of these

A-4. I sin X. oS X. oS 2X. c0s 4X. cos 8x. cos 16 x dx is equal to

sin 16 x cos 32x cos 32x
(1) 1024 | ¢ ) - 1024 4 ¢ 3) 1096 4 ¢
.[\/1— sin2x dx _
A-5. where x € (0, 11/4) is equal to
(1) —sinx+cosx+c  (2) sinx—cosx +c¢ (3) tanx + secx +c
2
J-1+ .cozs X dx
A-6. SIn® X -
(1) —cotx—2x+c (2) —2cotx—2x+c (3) —2cotx—x+c

j dx
A-7. tanx +cotx —

COS2x sin2x sin2x
+cC +c -
ENI 2 4 @ 4
J.tan” [1—cos 2x 0 P
P < X< —
A-8. 1+0082X gy where 2 isequal to
2
X
(1) 2x2 + ¢ (2) x2+c¢ B) 2 +c

Jx51(tan’1 X +cot™ x)dx

L 4

cos 32X
(4) - 1096 | ¢

(4) sinx +cosx + ¢

(4) —2cotx+x+c

cos2x
+C
@ - 4
(4) 2x+c¢

19|

L 4



Indefinite Integration

MATHEMATICS

X52

(1) 92 (tan-1x + cotax) + c

™¥? n

@ 102 2.

Section (B) : Integration by substitution

Iﬁ
Jx dx is equal to

X52

(2) 52 (tan-1x — cotax) + ¢

x? n

7+7
4 92 2,4

(4) none of these

(4) none of these

1

n?2

B-1.
a‘& Za&
x
1) VX +c 2 Ma . @) 22 ma+c
[6° 5% 5"
B-2. dx is equal to
5 55"
3 5% 3
@ @nsY ¢ 25 (nsp+c @ IS 4.
2)(
B-3. If = V1-4" gx =K sin1 (2 + C, then K is equal to
1 1
(1) /n 2 (2) 2/n2 (3) 2 4)
B-4 J. tans 2x sec 2x dx is equal to :
1 1 1 1
(1) 3secs2x - 2sec2x+c (2) -0 sec:2x - 2sec2x+c
1 1 1 1
(3) Bsecs2x- 2sec2x +c (4) 3secs2x + 2sec2x +c¢
_[ COS 2X
: 2
B-5. (sinx +cosx)” gy is equal to
1
(1) SinX+cosx 4 ¢ (2) /n (sin x + cos X) + C
(3) /n(sinx—cos x) +c (4) /n (sinx + cos x)2+ ¢
{’n[1+1j
J' X
B-6. Thevalueof® XX*+1)  gxis

1 2
1 (9n[1 +—]]
(1)-2 e

L 4
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1 2
(-3
(3)-2 e

d(x? +1)
o2
B-7.  The value of (x*+2) is equal to

) Jx2=2)+C @ 2{(x* +2)+C
I Jianx

B-8.  Thevalue of = SINXCOSX gy g equal to

1 2
1 [Pn[1+—}]
OFE Wee

3 2{(x* +3)+C 4 (x2+2)+C

Jtanx
(1) 2y/tanx +C (2) 2+cotx +C (3) 2 +C (4) Vtanx +C
dx
(1 + x2 )312
B-9. Ify= and y = 0 when x = 0, then value of y when x = 1, is:
\E i
@ V3 (2 V2 (332 () V2
Section (C) : Integration by parts
(x-1)e™*
C-1. -[ dx is equal to
(1) xex+ C (2) xex+ C (3) —xex+C (4) xex+ C
[1+ X + X2 ]
tan ' x
e 2
C-2. J T+x dx is equal to
1
1 -1 —_ -1
(1) xe™ X L (2) x2 e * 4¢ (3) X e *yc (4) none of these

C-3. I ewnoe (Sec B —sinB)db is equal to
(1) —ewesinB + ¢ (2) emnesin B + ¢
C-4. J (X emsinx — €cOS X) dx is equal to:
() xcosx+c

(3) —emxcosx+cC

[ 008" ()~ F(x)g(x)]
f(x)

@ 90
(3109 960~ 09 90

C-5. dx is equal to

L 4

(3) emne sec 6 + ¢ (4) emnecos B + ¢

(2) sihnx—-xcosx+c

(4)sinx+xcosx+c

(2) F(x) 90 = f(x) g'(x)
(4) f(x) g'09) + F(x) g'(x)
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C-6. If I €3x C0S 4x dx = esx (A sin4x + B cos 4x) + C then:
(1) 4A =3B (2) 2A=3B (3)3A=4B 4)4A+3B+1=0

J-x+sinx
C-7. If F(x)= * 1+COSX gx and F(0) = 0, then the value of F(11/2) is

x T x
(1) 2 @ 3 3 4 (@)
esin x| 4 X dx k\/genfﬁ
( V1-x2 ] .
C-8. LetF(x)= and F(0) =1, If F(1/2) = n , then the value of k is
n x r
mn @ 3 (3) 4 4 2
C-9. '[ \/_ )dx is equal to :
(1) 26V [VX —x+1]+c ?) 2e¥% [x — 24X +1]+¢
3) 2e"* [X =X +1]+¢ 4) 2e"* (x+VX +1)+¢
3
C-10. J.SEC xdx is equal to
secxtanx 1 sec xtanx 1
1) 2+ 2 /n|secx+tanx|+C 2) 2 - 2 /n|secx +tanx |+ C
secxtanx 1
3) 2 +2 /n|secx—tanx|+C (4) secxtanx + /n |sec x + tanx | + C
Section (D) : Algebraic Integral
J dx
D-1.  The value of * X" +x+1 s equal to
\/§ [2x+1J 2 (2x+1j
(1) 2 tana V3 ) ic 2) V3 tan, L V3 )4
1 (2x+1J 2 [2x1]
3) V3 tan- V3 +C (4) V3 tan- 3 +C
_[ dx
D-2. 2x% + x+1equals
(4x+1] 1 (4x+1]
\/_ -1 V7 +c (2) 27 tan- V7 +c

4x+1]

(3) 2 tana [ (4) None of these

L 4
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J- X +1 i [2X+C]
2
D-3 If * X" +X+3 dx =a/n|x+x+3|+ Vb tan-1 Vi1 +k, then
(1) a+b=23/2 2)c=3 (3)b+c=11 @) c=2
j 2x+3
2
D-4. If ° X" =9X+6 gx=Alnx-3|+BIn|x—2|+C,then A+ B =
(1) 16 2 0 3) 2 4 4
e -1
D-5. Thevalue of ° V€ +1 dxis equal to
(e" ++/e* 71) (e" ++/e* 71)
(1) ¢n —seca (ex) +C (2) ¢n +seca(ex) +C
(ex_ er_»I)
(3) /n —sec1(ex) +C (4) None of these
dx
D-6.  The value of ~ XV1-x° is equal to
1 V1-x® -1 1 V1-x% +1
- 3 - 2
@3 ml V=X ¢ @ 3 m I VI=X -1 ¢
1 L 1
@ 3 m I VI-xl,ic @) 3ml-x|+C
& A B X
D-7.  If *x'+x* = x* +x 4+ X+ 4 ¢ then
1 1 1 LA
(1)A=2 ,B=1 (2)A=1,B=-2 (®)A=-2,B=1 @A=-2,B=2
j 1
D8, (XHD(X+2) gy =
X+2
@ m !X+t (2) fnlx + 1| + fnjx + 2| + ¢
X+1
3) /n X+2 +c (4) None of these
I x* +4
D-9 x* —2x+2 dxis equal to
x> x° x° x? x°
(1) 2 +xe+2x+Cc  (2) 3 +xe+2x+c (B) 3 + 2 +x+c (4 3 +x2—2x+c
J dx
D-10. (x2+1)(x2+4) -

&
4
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1 1 x 1 1 x
(1) 3 tanax—3 tana 2 +c (2) 3 tanax+3 tana2 +c
1 1 X X

(3) 3 tanax-6 tana2 +¢

I 1—x’
X (1 + x7) .
D-11. dx is equal to

2

Q) x|+ 7 m|l+x|+c
2

@) mx| -7 m]l+x|+c

_[ x? +2
D-12. x* +4 dx is equal to
1 [ X% + 2J
(1) Etan_1 2 +C
1 { 2x }
(3) 2tana X -2) 4
J 1
D-13. * X(X" +1) gy is equal to

(4) tanax—2tan12 +c

2

(2) x| =7 ml-x]|+c
2

(4) mx|+7 m|l-x7|+c

1 [x2—2]
=y 2
(2) 2tana e

1
(4) 2tana(xe+2)+c

’ x" 1 X" +1 x"
= X" +1 = x" X" +1
Q) N¢n +c (2) N¢n +c (3)¢n + ¢ (4) none of these

1
I 2(x* +1)°74

D-14. dx is equal to

1 1/4
(1 + —4J
(1) X +c (2) (Xa + 1)us + C

I dx
D-15. (x+1vx -2 is equal to

o
(2) 3 tana

(4) None of these

Section (E) : Integration of trigonometric functions, Reduction formulae,

Miscellaneous

I dx
E-1. 4sin® x +5c08% x —

L 4
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Ltanq{ZtanxJ
1) J5 NCEUER

1 tan_1[2tanx]
@ 200 o i

sin? x
.2
E-2. Antiderivative of T+ sin®x

ﬂ (\/E tan x]

(1)x- 2 arctan +c

(3) x V2 arctan(ﬁ tanx) +

c

J' 1_ (2+a]
E-3. If ¢ 1+8iNX gx = tan + b, then

T r
(1l)a=—4,beR (2 a= 4,beR

X
(m tan—)
=k tan-: 2

(1) k=2/3 (2) m = 4/3

J- dx

E-5. sinx++/3cosx =

' T

sec| Xx—— |+tan| x——
(=3 )rtn(x-3)
Y T

sec| X+— |+tan| x +—
[x+5)on{x+ 3]

2sinx +3cosx
= " T dx

E-6.  The value of ~ 2C0SX+3sinx
12 5

1) 13 n|2cosx + 3sinx| + 13x+C
5 12
3) 13 /n |2cosx + 3sinx| + Bx+c

I dx
5 +4cosx

E-4. + C then:

T
1 4

+C

1 en +C

3 2

Jsin3 xcos® x dx_
is equal to

1

(1) 2 sinsx + coSex + C
(3) sin-aX + cOSex + C

L 4

with respect to x is:

5n
(3)a= 4 ,beR (4) none of these
@) k=1/3 @) m=2/3

n
2

+C

' T
sec| Xx—— |+tan| x——
[ 6} { GJ

1 n sec(x—E}+tan£x—EJ+C
4) 2 6 6
5 12
(2) 13 in |2cosx — 3sinx| + Bx+c
5 12

@) 13 /n|2cosx + 3sinx| - 13 x+C

1 1

(2) 4 sinax — B sinex + ¢
(4) cosex + sinex + ¢
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dx
I [in3 5 ot v [ 3
E-8. If SINTXCOS X _ 5 cot x +b tan”x + ¢ where c is an arbitrary constant of integration then the

values of ‘a’ and ‘b’ are respectively:
2 2

1)-2& 3 228&-3

1
E-Q. I\/sin3 XCOSX gy =
2 -2
(1) vianx +C

-9 -5
J‘ cos® x [Atan2 Xx+Btan?2 x
\f 11
if = VSIN X gy=—2

1 - 1
1A=9 B= 9 @) A=9 B=

E-10.

(&, JN

dx
3 .
E-11. The value of ~ €08 XVSIN2X ig aqual to

[\/cosx +%tan5’2 XJ

+C

(1) V2
[\/tanx - %tanm2 x}

3) V2 +C

sSinX +cosx

E.12. The value of ° 9sin2x+7

SinX—CoSX+,/—

—
ST

]
1) 45

-
N

sinX — cox —

|

+C

—
SN

SinX—CcosSX + —‘

12
5

N

sinX — cox —

1
3) 2¥15 _n +C

SinX — COS X

26 +sin2x

E-13. The value of

—1tan‘1 (sinx +cosx) N
(1) 5 5

_1,[3”,1 (sinx —cosx)
©) 5 5

Cc

+C

L 4

2
B)2& 3 (4) none of these
-3 -5

(3) “Jtanx +C (4) \ftanx+c

] + C, then

O| =
(4, HIN

1
,B=79

[« J N

B)A=- 4HA=-",B=-

\/_ {\/‘tanx +%tan5’2 XJ
2 V2

SinX—CoSX+,/—

—
ST

1
@) 45 n

—_—

2

sinXx —cox —,|—
5

+C

—
SN

SinX + CoSX + ‘

1

@) 45

12
5

N

sinX + cox —

+C

1 SiNX +cosXx
—tan™ ¥+

) 5 5

Cc

1tan’* (sinx —cosx)

4) ° >

+C
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1
E-14. Integrate 1-COtX

1Iog | sinx—cosx| +1x+C
2 2

(1)

1 . 1
—log|sinx+cosx|-—=x+C
(3) 2 2

cos® xdx .
E-15.  The value ofj xax is

lIog | sinx +cosx | +1X+C
2 2

)

1Iog|sinx—co.<.;x | —1x+C
(4) 2 2

cossx sinx + C

cossx sinx + C

5 5 . 1
) 16 [x+cosxsinx] 54 %08 XSNX+4g
> icos3xsinx—1
(2) 16 [x+cosxsinx], 24
5

5 L 1
(3) 8 [X+Cosxsinx]+§‘303 XSinX +—

5

5 3. 1
— —CO0S” XSINX + —
() 16

[x+cosxsinx], 24

.[cot” x dx
E-16. The reduction formula of In =

cot" ' x
QL= n-1 _I,. nx2

cot" " x
@)h=— N-1 +L_, n22

L 4

cossx sinx + C

cossx sinx+C

is
cot" " x
@2 Lh=— n=-1 _L_, n=x2

cot™ x
@L= N1 +L_,, n=2
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Il Exercise-2

* Marked Questions may have more than one correct option.

PART -1: OBJECTIVE QUESTIONS

*x—1
n [m)
x? -1

1. The value of dx is equal to

1 x—1 1 X—1 1 X+1 1 X+1

W2m**ic @4m**ic @2m*Tic @ 4m X

In (tanx)

2. The value of = SINX COSX gy s equal to

1 1 1 1

(1) 22 (cotx)+C  (2) 2/ma(secx)+C  (3) 2 fz(sinx) +C  (4) 2 /nz (cos x) + C

2sinx — sin2x -
J' —_— Limit
3. If f(x) = X dx, where x # 0, then *~° f'(x) has the value
1o 21 (32 4)
1
I(x9+x6 +x3)2x8 +3x3 +6)"2 =
4. If dx = 8@ (2xe + 3xs + 6x3)as + C, then ‘@’ is equal to
1 1
(1 © (2) 24 (3) 24 (4) 6
5. J 2mx. 3nx dX when m, n € N is equal to:
X X 2mx 3nx
omx | gnx (mn).2*.3 L v
P . PR n(2m.3"
(1) mén2 +ndn3 | c @ men2 +nen3 ¢ (3) ( )+ c (4) none of these
J dx
6. sinx . sin(x + o) is equal to
sinx sin(x+a)
(1) cosec a /n sin(x +a) +C (2) cosec a /n sinx—lic
sec(x +a) sec X
(3) cosec a /n seex lic (4) cosec a /n sec(x+a) +C
[(sin2x - cos2x) :
sin2x — cos 2x =
7. dx = V2 sin (2x — a) + b, then
St St n
(1)a= 4 ,beR (2)a=-4 ,beR (3)a= 4,beR (4) none of these
[M1+tanx.tan(x+a)
8. J ]dx is equal to

L 4
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sinx sinx
(1)cosa./n sin(x+a)| C (2)tana. /n sin(x+a)] C
sec(x+a) cos(X +a)
(3)cota. /n secx +C (4)cota. /n CoSX +C
[ x 3%
9. 4sinxcos 2cos 2 dx is equal to
1 1 1 1
(1) cosx - 2 cos2x + 3 cos 3x + ¢ (2) cosx — 2 cos2x — 3 cos 3x + ¢
1 1 1 1
(3) cosx + 2cos2x + 3cos 3X + ¢ (4) cosx + 2cos2x -3 cos 3x + ¢
J x? + cos? x
2
10. T+x cosec:x dx is equal to:
cosec X
(1)—tana x+cotx +c (2)2tan-1x+c (3) —tan-1x- SeCX 4 ¢ (4) none of these
x-1 1
I x+1 x2 .
11. dx is equal to
1 x% -1 x% -1 1
Q) sint X + X +C (2) X +cosaX +c
2 2
X -1 x“—1
(o2
(3)sec-1ix— X +cC (4) tan-1 X1 Ty +c
J4e“ +6e "
12.  If “9e"—4e” gx = Ax+ B /n|9ex— 4| + C, then
(1) A+18B =16 (2) 18B—A =19 (3) A-18B = 17 (4) A +18B = 32
I dx
13. fo<x<t,then VoI xsin(x-a) o equal to
(1) Jcosa +sinacotx +¢ (2) 2 cosec a Jcosa —sina.cotx +¢
3) —2coseca/cosa + Sinacotx +¢ (4) None of these
J cos4x +1
14. jf © COX—1anXx 4. - A cos ax + B; where A & B are constants, then
(1) A =-1/4 & B may have any value (2) A =-1/8 & B may have any value
(3YA=-1/2&B=-1/4 (4) none of these
Jtan“ X
15. If dx = a tansx + b tan x + @(x), then
1
Q) a= 3 2)b=-1 (3) p(x) =x+c,c € R (4) All of these
J‘ dx
16. 1+58in2X —Ccos2X jg equal to

L 4

Q) /n|(@Q+cotx)|+c (2) sinax + cos x + ¢

29 |

L 4



Indefinite Integration

MATHEMATICS
1
(3)—2 ¢n|(1+cotx) +c (4) none of these
2
j SInGX dx
17. COS"X s equal to
tan® x tan®x  tan’x
(1) tanx+ ° +c @ 3 + 5 4
sinx  sin®x tan® x
3) 3+ 5 ¢ (4) tanx + 3 +c

PART - Il : MISCELLANEOUS QUESTIONS

Section (A) : ASSERTION/REASONING
DIRECTIONS :
Each question has 4 choices (1), (2), (3) and (4) out of which ONLY ONE is correct.
(1) Both the statements are true.
(2) Statement-I is true, but Statement-II is false.
(3) Statement-I is false, but Statement-II is true.

(4) Both the statements are false.

. 6
sin® x
J(sin x)° 5

A-1. Statement-1 : cos x dx = +C

(Fo)™!

(F(x))" f'(x) dx
Statement-2 : J = n+1 +C nel

j (log, e - (log, e))dx

A-2.  Statement-1:If x>0, x # 1 then =xlog«e + C

[(1og, e~ (log, e)?)dx
Statement-2 : =zexf(x) + C and er=xiff t = ¢nx

Section (B) : MATCH THE COLUMN

I dx
a+bcosx

B-1. Ifl= ,wherea, b>0and a+b=u, a-b=yv, then match the following column
Column -1 Column - 11
\/G+\/; tan%
1
f Ju-W tan X
(A) v=0 () I=VW p 2l +c
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L {JV tan;]
B) v>0 @ 1= VuVign, VU
\/G+\/: tan%
1
\/G—ﬂ tani
(C) v<o0 ) 1=V"" /n 2l +c
2 X
(s) Utan 2 +C

L 4

L 4
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Section (C) : One or More Than One Options Correct

(2x + (1+ x2)3x*) x2e*’ Jf(
c-1. Iffy = 1+2x+x* gy =x*+1 and " 2 g + 909, ©(0) = 1, then
D) e@2)=1 2 9'1)=0 (3) p(x) is even (4) p(x) is odd

J (2x-1) dx

c-2. x*-2x* +x+1 isequalto:
1 _{2x2 —2x—1} 1 _1{1+2x—2x2}
—tan | Z=—=2 |4 C —cot| —=2_22 |4 C
3 3 3 3
2 _1(2(x2—x)—1J 2 _1[2x2 —2x—1]
“tan| 25— |4 C —cot =24 C
3 3 3 3
@) V3 V3 @ V3 V3
J' sin2x
c-3. If ° sin®x+cos’x gy = acot-1(b tanzx) + C, then :
La=1b=1 (2 a=-1,b=1 (R)a+b=2 @ a+b=0

~
-
)

Marked Questions may have for Revision Questions.

* Marked Questions may have more than one correct option.

PART -1 : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARYS)

dx
1. IX(X" +1) is equal to- [AIEEE 2002, (4, 1), 225]
’ x" ’ x" +1 X"
- X" +1 - n X" +1
(1) Nlog +c (2) Nlog +c  (3)log + ¢ (4) None of these
,[ sinx
2, If ¥ SIN(X=a) gy = Ax + B log sin (x — a) + ¢, then value of (A, B)is-  [AIEEE 2004, (4, —1), 225]
(2) (sin a, cos Q) (2) (cos q, sin a) (3) (- sin a, cos Q) (4) (- cos q, sin a)
I dx
3. COsX—S8iNX s equal to- [AIEEE 2004, (4, —1), 225]
i tan[;—gJ i cot(;]
1) V2 log re 2) V2 1og re
i t[zzJ s t[238j
3) V2 log +cC (4) V2 log +C
H (Inx —1) }
2
4, 1+ X" ) G4 is equal to- [AIEEE 2005 (3, 0), 225]
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N xe” x _tx
1) (Bnx? +1, @ 14X +c @) X +l4c (@) ()’ +1, ¢
j dx
5. cosx +V3siNX is equal to [AIEEE 2007 (3, -1), 120]
e e
(1) 2 /ntan 2 12, ¢ (2) 2/ntan 2 12) ¢
(x T j (x T ]
_+_ —_—
(3) ¢n tan 2 12 +cC (4) ¢n tan 2 12 +cC
sin xdx
sin(x—J
6. The value of 4) s [AIEEE 2008 (3, -1), 105]

sm[x_ﬂ

T
cos| X ——
[ 4)

() x+4n +cC (2) x=¢n + X
. T T
S'H[X—J cos[x—4)
(3) x+4n +cC (4) x=1(n +cC
5tanx
7. If the integral * 18NX =2 dx = x+a ¢n [sin x — 2 cos x| + k, then a is equal to: [AIEEE-2012, (4, —1)/120]
-1 (2)-2 31 4)2
f(x)dx = w(x x*f(x®)dx
8. If -[ () wix) , then J 6c) is equal to [AIEEE - 2013, (4,-1)]
1[)(3\|1(x3)— J.xz\y(xs‘)dx} +C 1x3\|;()(3 )— 3_‘. y(x3)dx+C
(1) 3 3
1x3\y(x3 )— IXZW(XB ydx+C 1[x3\|;(x3 )— jx3\|;(x3 )dx} +C
3 3 @ 3
1
{1 +X ——}:H"dx
9. The integral X is equal to : [JEE(Main) 2014, (4, - 1), 120]
! xet )t il
1) (x+1) & " +c (2)x€ " +¢ B)(x-1) & " +c (4)x € “+c
.[ dx
2 4 1 3/4
10. The integral X (X " ) equals [JEE(Main) 2015, (4, - 1), 120]
" 1/4 4 14
X" +1 X" +1
x* x*
Q) +cC (2) (Xa + L)ua + C (3) —(Xa + 1) + C 4) - +cC
jtann x dx ) : :
11. LetIn = ,(n>1). If Is4 + Is = a tan®k + bx® + C, where C is a constant of integration, then the
ordered pair (a, b) is equal to [JEE(Main) 2017, (4, - 1), 120]

&) &) &) -5
@ ° @ \° 3 \° @ \ °

L 4
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12.

sin? xcos? x

dx
ia5 3 a2 a3 2 5 2
The integral (sin® x + cos” xsin® X + sin® xcos” x + cos’ X)

is equal to: [JEE(Main) 2018, (4,~1), 120]

1 C 1 C L +C — +C
(1) 1+ cot® x ) 1+ cot® x A3) 3(1+tan’x) 4) 3(1+tan’x)

(where C is a constant of integration)

PART -1l : JEE (ADVANCED) / IT-JEE PROBLEMS (PREVIOUS YEARYS)

L 4

Letf(x) = I ex (x — 1) (x - 2) dx then f decreases in the interval: [IIT-JEE 2000, Scr, (1, 0), 35]

(A) (==, 2) B)(2,-1) ©) 12 (D) (2, +)
_[ x% -1
x3y2x* —2x% +1 ;
dx is equal to [IT-JEE 2006, (3, -1), 184]
2x* —2x% +1 2x* —2x% +1
(A) X +cC (8) X +c
2x* —2x? +1 2x* —2x? +1
(©) X +C (D) 2x* +C
1 Xn 1/n g%{@ﬁl %f) Ixn—Zg(X)
Let fx) = 1FX) forn > 2 and g(x) = feeursntimes  (4) Then dx equals
[IT-JEE 2007, Paper-2, (3, — 1), 81]
1 1 Y 1 1 . 1-%
) n(n—1)( ") +K B) (n—1)( ') K
1 1+1 1 1+1
n n
(©) Nin+1) (eme) ) e (o)
Let F(x) be an indefinite integral of sinzx. [IT-JEE 2007, Paper-1, (3, — 1), 81]
STATEMENT-1 : The function F(x) satisfies F(x + 11) = F(x) for all real x.
because

STATEMENT-2 : sinz(x + 11) = sinzx for all real x.

(A) Statement-1 is True, Statement-2 is True ; Statement-2 is a 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

J- e” e "
ax | 2 J- “ax | -2
LetI= "€ " +e7 +1 gy 3= 7€ 7 +e 7 +1 gx  Then, for an arbitrary constant C, the value of J — I

is equal to: [IT-JEE 2008, Paper-2, (3, — 1), 81]
1 e —e?* 41 1 e +e* +1
@ 2 m e el o ® 2 ml e e
1 e —e* +1 1 et + e +1
©) 2 ¥ +eX +1 ic ©) 2 e — e +1 ‘e
sec’ x
The integral (secx+tanx)”* equals (for some arbitrary constant K)
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11

-1
7 {i —;(secx +tan x)‘?}

A) (secx +tanx)

| =

1 1
() (secx+tan x)'"'? {_1 N

1
-1 1
©) (s.ecx+t.anx)1”2 1"

""~||—k ~J

(secx +tan x)2}

(sec x + tanx)? }

+ K

+ K

+K

[IIT-JEE 2012, Paper-1, (3, -1), 70]

1
{1 1 2}
71— T =(secx+tanx)
(D) (secx +tanx) 11 7 +K
Bl Answers
EXERCISE # 1
Section (A)
Al (3 A2, (3 A3 (1) A4 (2 A5 (4 A-6. (3 A7. (4
A-8. (3 A-9. (1)
Section (B)
B-1. (2 B-2. (3 B-3. (4) B-4. (3) B-5. (2 B-6. (1) B-7. (2
B-8. (1) B-9. (4)
Section (C)
c-1. (3 c-2. (1) C-3. (4 C-4. (3 C-5 (3 c-6. (3 c-7. (O
C-8. (4 C-9. (3 C-10. (1)
Section (D)
D-1. (2 D-2. (4 D-3. (1) D-4. (3) D-5. (1) D-6. (1) D-7. (3)
D-8. (3) D-9. (2 D-10. (3) D-11. (3) D-12. (2) D-13. (1) D-14. (4)
D-15. (3)
Section (E)
E-1. (3 E2. (1) E-3. (1) E-4. (1) E-5. (4 E-6. (3) E-7. (2
E-8. (1) E-9. (2 E-10. (2) E-11. (2) E.12. (2 E-13. (1) E-14. (1)
E-15. (4) E-16. (2)
EXERCISE # 2

PART -1
1. (2,4) 2. (1,3,4) 3. 2 4 (3) 5. 3) 6. 1) 7. )
8. (3) 9. ) 10. 3) 11. 3) 12. (1,2 13 ) 14. 2
15. (4) 16. (3) 17. )

PART -1
Section (A) :
Al (2 A2 (O
Section (B) :
B-1.  (A) -~ (8):(B) » (a);(C) -~ (N
Section (C):
C-1. (1,23 C-2. (34 C-3. (24

&
4
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EXERCISE # 3
PART - |
1. a2 2 3. @ 4 1) 5. 1) 6. ©) (4)
8. @) o @ 100 4 1. (2 @ 12. (4
PART - I
1. © 2 O) 3. A 4 (D) 5. () 6. (©)

Il Additional Problems For Self Practice (APSP)

PART -1: PRACTICE TEST PAPER

This Section is not meant for classroom discussion. It is being given to promote self-study and self t

esting amongst the Resonance students.

Max. Marks : 120

Important Instructions :

1. The testis of 1 hour duration and max. marks 120.

2. The test consists 30 questions, 4 marks each.

Max. Time : 1 Hr.

3. Only one choice is correct 1 mark will be deducted for incorrect response. No deduction from the total
score will be made if no response is indicated for an item in the answer sheet.

4. There is only one correct response for each question. Filling up more than one response in any question
will be treated as wrong response and marks for wrong response will be deducted accordingly as per

instructions 3 above.

I%dx
1. if T (X271 = g (14x:) + B tanax + y loge|x + 2| + C, then
1 2 1 1 2 1
Wa=-10,p=-5y=75 @ a=10,p=-5y=-5
a1 2 1 1 2 1
@a=-10,p=+5y="5 (@a=10p="5y=-5
Ie"{{’n(4x+1)+ 16 ZJ
2. (4x+1) is equal to

e [-?n(4x+1)— 4 J+C
(1) 4x+1

e* [Pn(4x+1)+ L }+C
3) 4x+1

L 4

@) e*(In(4x+1)+C

e* [Pn(4x+1)+ 4 }+C
4) 4x+1
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-t
J-(1+2x2+1}.e xdx
X is equal to
1 1
(=3) (3]
(1) 2x +1) © +C ) (2x-1) € +C
)(2—1 XZ_J
®3) o +C (4)—*8( d +C
J e X sin x(cos x +cos® x)dx
is equal to
T sinx .2 .
Q) 2° (3-sin®x)+C @) e X(3c0s? x + 2sin? x) + C
1 sin2 x( 1 2 }
sin? x 2 .2 —e 1—-—cos“x |+C
2 2
3) e (2cos“ x+3sin“x)+C )
1
—dx
3 T
If '[COS XV28iN2X - (tanx)a + C(tanx)s + k,where k is a constant of integration, then A + B + C is equal
to
7 16 27 21
1) 10 2 S 3) 10 @ °
I;dx (btan;J
S+4cosX = atan. + C, then
2 1 2 1 2 1 2 1
(1) a= 3, p=-3 (2 a=3,p=3 (3) a=-3,b=3 (4) a=-3 b==3
(\/;)5 dx = ofn X!
J-(\/;)Y+x6 - xP +1
If + C, then value of a and [ are respectively are
5 2 5 5 2 5
(1) 2and2 ) 5 and 2 (3) 2 and O (4)2and 2
J.x3d(tan‘1 X)
is equal to
2 2
%+%€n(1+x2)+0 —%—%9n(1+x2)+c
() 2)
2 2
—x—+19n(‘l+x2)+C X——iin(1+x2)+C
® 2 2 @ 2 2

10.

L 4

je”‘@n(e" +1) dx
If I= , then I equals
(1) x + (et 1) TE N ¢

3) x— (ex+ 1) ME N L ¢

J- (f(x)g'(x) - f’(x)g(x))(gn(g(x))_ n(f(x)))dx
f(x).g(x)

@) x+ (ex+ 1) ME N L ¢

(4) none of these

is equal to

37 |

L 4



Indefinite Integration

MATHEMATICS
{22 0 o) 0 1[en[g<x>]f+c w80 o
@ L& 2 fO0 fx) 3) 2 f(x) @) f(x)
J-Ls'igzx.seczx dx
11. If f(x) =" T1+x and f(0) = 0, then f(1) is equal to
Y T s n T
——tan1 ——tan— — ——1
L4 2 4 4 (3) tanl- 4 (4) 4
Iizd(cosx)
12. =" 1+cos”x is equal to

(1) n(1+cos?x)+C n(1+cot?x)+C

(2) —tan-1(cosx) + C (3) —cot-1(cosx) + C 4) -

Jet""”f1 (14 x +x%)d(cot " x)

13. is equal to
-1 -1 -1 -1
(1) _etan X +C (2) e'[an X +C (3) Xetan X +C (4) _Xetan X +C
j({’nx)" dx .
14. If In = , then Is + 514 is equal to
(2nx)° , ;
S — 4
1) X ) X({’nx) 3) X({’nx) 4) X(fnx) a
J- COS X.COS €G> X
- 5 4[5

15. (1+sin” x) is equal to

(1) = (1 + sinsx)us + C (2) — sinx(1 + sinsx)us + C

5 115 =5 _\1/5
(1+3|In X) L (1+3|r-1 X) Lc
(3) _ SinX (4) _ SINX
J'><-“(1+x“)—“2<:|x—t Pty —

16. If b ¢ , Where t = 1+x7 and k is constant of integration, then

(c—b-a)is equal to

(1) 10 (2) 11 (3) 12 (4) 15

- V2 +1
2
17. If f'o)= VX +1=X andf0)=— 2 | thenf(1)is equal to
A N ’ N o " N ’ N
18. Let @~ fx)i+(x)] and b =f"(x)i - f'(x)] where f(x) is differentiable everywhere with f '(x) # 0 and f(0)
[\
=1,£'0) =2, if 32=0 thenfxis
(1) x2e+2x+1 (2) 2ex-1 (3) e (4) 4ex2-3

3x+2

19. Let g(x) be the primitive of VX=9 yith respective to x. If g(13) = 132, then the value of g(10) is
(1) 66 (2) 60 (3) 248 40

L 4
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20.

21.

22.

23.

24,

25.

26.

27.

28.

L 4

j(J1+sinx ++/1=sinx

dx )
) , Where xe 42 is equal to

X X X X X
2 L2 2 2 )
(1) — 4cos +C (2) 4sin +C (3) sin —CO0Ss +C(4) —sin«+C
cosec’x — 2017
I 2017 dx
cos™ ' X is equal to
cosecx LC cot x cot x tanx
(1) B (COSX)2016 (2) (COSX)ZD'I? +C (3) B (COSX)2016 (4) (COSX)ZD'I? +C
2x2 = 12xf(x) + f(x)
If xf(x) = 3(f0Q)2 + 2, then” (BF(X)=X)(x* —f(x)* i aqual to
1 1
5 +C 3 +C L +C L +C
(1) X —f(x) ) X +f(x) 3) X+ f(x) (4) x —f(x)
Icos”‘ X.sinnxdx
If Imn= ,then (7143 — 4ls,2) is
(1) —cos2x + C (2) —cos3x.cosax + C  (3) constant (4) cos7x —cossx + C
f(x)dx = g(x f (x)dx
If J ) o )and f-1(x) is differentiable, then-[ (x) is equal to
(1) xfa(x)+C (2) xf-1(x) = g(f -1(X)) + C
(3) fax)+C (4) xfa(x)—g(x) +C
jsin(zm 7x).5in%" xdx_
is equal to
1 sin(2016x)(sinx)?°"®
(1) 2016 5jn(2016x).(sinx)z01s + C ) 2016 +C
(sinx)?°'® cos(2016x) (sinx)?°™ sin(2017x)
3) 2016 i C @) 2014 i C
2
_[ (x:‘l) dx
X(x"+1) s equal to
) n|x|+C @ in|x|+2tan'x+C
Qn( ! 2}+C ,
3) 1+ X 4) In|x(x“+1)+C
jx27(6x2 +5x+4)1+x+ x2)6 dx
is equal to
4 28 247 28 247 28 246
X—.(1+X+X2)7 X1+ X+ x°) C X1+ x+x%) LC XZ(1+ X+ X%) LC
@ 7 ) 7 3) 28 @) 6

I%dx=2{ L __ 1 ﬁJ+C
If (1+3%) a(t+Vx)" (1) , where a, B >0, then a — B is equal to
M1 (2)-1 3)-2 4)2
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If Js:izn(Z— x]

- dx
29. +8iN2ZX = Atan.(f(x)) + B, where A and B are constants, then the range of Af(x) is
—2,\2
(1) [0, 1] (2) [-1, 0] 3) [ } (4) [-1, 1]
X
(L2,
30. X(x“+e") s equal to (where x > 0)
X X X X
o1+ & n —l+e— |2+ ol x+Z
x2 2 x? x? x?
(1) +C (2) +C (3) +C (4) +C
Practice Test (JEE-Main Pattern)
OBJECTIVE RESPONSE SHEET (ORS)
Que. 1 2 3 4 5 6 7 8 9 10
Ans,
Que. 11 12 13 14 15 16 17 18 19 20
Ans.
Que. 21 22 23 24 25 26 27 28 29 30
Ans.

PART - Il : PRACTICE QUESTIONS

£n x|

1. The value of I X1+ &n x| dx equals :
2 2
§4f1+{’n|x\ 5,,‘1+{’n\x|

(1) (/nOxO0-2)+C (2) (/nOx0+2)+ C
1
—J1+48n|x
1+ 8
@3) 3 i ((nOxD - 2) + C @2V g - gy 4 c
1-cosx
2. COSA = COSX 4y where 0 < a < x < T, is equal to
X o X
(cos— - cos—J [cosz—cos2]
W2m- 2 2) 4 ¢ @) V2 re
X
(cosa cosx] {COS 2J
Y cos &
(3)2\E€n 2 2 +C (4) - 2sin- 2/ +¢
cos® x
. 2 R
3. The value of I SINT X+ SINX gy is equal to :

L 4
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(1) /n OsinxO +sinx +C

(3) - ¢nOsinx0-sinx+C

Jsin X .cosecdx
The value of 2

1 1++/2 sinx 1 1+sinx
) ﬁ!&n 1-2sinx| 4 11-sinx
1 1+ /2 sinx 1 1+sinx
@ ﬁ!&n 1-+/2sinx + 4y [1-sinx
1 1-V/2sinx 1 1+ sinx
3 Eﬂn 1+ /2 sinx _ 4 yl1-sinx

(4) none of these

J{1 +2tanx(tanx + sec x)}’?

The value of
(1) /n |sec x (sec x —tan x)| + C

(3) /n|sec x (sec x +tan x)| + C

J‘ sin® x —cos® x
- 2
The value of * 1—28iN" XCOS X gy js -

1 1
(1) 2 sin2x+C (2)- 2sin2x+C

J-x3—1

3 .
X" + X dx is equal to

Q) x—=4¢n|x|+¢n (x2+1)—tan1x + C
1
B)x+/n|x|+ 2 ¢n(x2+ 1) + tanax + C

[1-Jx
I 1Jr\/;dxisequalto

) Jx \/m—Z\/m +cos-1(\/;) +c
(3) Vx ‘/G—Z‘/m —cos-l(&) +c

1
J.[(X*US(’““Z)S]”4 dx is equal to

(2) nOsinxO0 -sinx+C

(4) - ¢nOsinxO +sinx+C

dx is equal to

+C

+C

+C

dx is equal to

(2) ¢n |cosec x (sec x +tan x)| + C

(4) ¢n|(sec x +tan xX)|+ C

1

3)-2sinx+C (4) = sinax + C

1
(2)x—/n|x|+ 2 /n(x2+ 1) —tanax + C

(4) none of these

) Jx \/m+2\/m +cos-1(&) +c
4) Vx ‘/m+ 2‘/m —cos-l(&) +c

41 |

L 4



Indefinite Integration

MATHEMATICS

4 [X1J1f4 4 [x+2]“4 1()(1}114 1[x+1}”4
(1) 3 X+2 i (23 x-1) ¢ 3) 3 X+2) Lo 4) 3 x-1) ¢

dx
J.[%+izj\/(x4 —x* +x%)(x* + 3 +x%)
10. ifAX X = sec(f(x)) + C then
(1) Maximum value of f(x) is =2 when x < 0 (2) Minimum value of f(x) is 2 when x >0
(3) (0) is not defined (4) f(e) < f(m)
3x* -1
2
o (x4 + X+ 1) )
11. Primitive of w.r.t. xis -
X X x2
x* +x+1 x* +x% +1 x* +x+1
(1) +C (2) +C 3) +C (4) None of these
_[ x% -1
12. xN2xt -2 +1 gy i equal to
2x* —2x% +1 2x* —2x? +1
(1) X +cC @ ¥  +cC
2x* - 2x% +1 2x* —2x% +1
(3) x +C @ 2 «c
1+ x*
13. The value of ° (1=X")*% 4xis equal to
2 1 1 1
1 2 1 2 1 2 1
X ——X — +X — =X
V¥ e @V  sc @V  sc @V c
Bl APSP Answers
PART -1
1. (3) 2. (1) 3. (3) 4. (1) 5. 2 6. 2 7. 2
8. 4) 9. (3) 10. (3) 11. (3) 12. (3) 13. 4) 14. (3)
15. (3) 16.  (4) 17. (&) 18.  (3) 19. (2 20. (2 2. (1)
22. (1) 23. (2 24. (2 25. (2 26. (2 27.  (2) 28. (1)
29. 4) 30. (1)
PART -1l
1. (1) 2. 4) 3. 2 4. (1) 5. (3) 6. 2 7. 2
8. (1) 9. (1) 10. (1234) 11. 4) 12. 4) 13. @)
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