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EXERCISE-1

7

(©) i.lnz(x+\/1+xz)+ X _.C
2 V1+x?

(D) V1+x? 1n(x+\/1+x2)+x+C

Let g(x) be an antiderivative for f(x). Then ¢/n

(1 + ( g (x))2 ) is an antiderivative for

1—
I—X7dxequals-
x(1+x )
(A) 1nx+2h1(1+x7)+C
7
(B) lnx—gln(l—x7)+C
7
2 7
(©) lnx—;ln 1+x )+C
(D) lnx+2h1(1—x7)+C
7
4_
2 Primitive of x -1 S W.IL.t.XIS—
xt+x+1
X X
A) ——+C B) ——+C
) x*+x+1 ®) xt+x+1
© L ¢ o - ¢
X +x+1 X +x+1

1 JENTSLIX g g (1) ()4

e* +sinx+x
where C is the constant of integration and f(x) is
positive, then f(x) + g (x) has the value equal to
(A) e*+sinx+2x (B) e*+sinx
(C) e*—sinx (D) e*+sinx+x

4.  Integral of \/1 +2cotx(cot X +cosecx ) w.r.t.Xis

(A) 2fncoss+C

(B) 2/n sin§+C
1 X

(C©) =fn cos—+C
2 2

(D) /n sinx - ¢n(cosecx —cot x ) + C

ln(x+\/1+x2)
JI+x?
(A) V1+x* ln(x+\/1+x2)—x+C

(B) i.lnz(x+\/1+x2)— X _iC
2 V1+x2

5. _[x. dx equals —

(A) 2f(x)g(x2) ®) 2f(x)g_g(x2
L+ (£ () L+ (2(x)
2f(x)
© —= (D) none
1+ (£(x))
A function = f(x) satisfies

f"(x):_xiz_nz sin(nx);f'(2):n+% and £(1)=0.

The value of f (% j is
(A) /n2 B) 1
T
©) E—€n2 (D) 1-/n2

2
Consider f(x)= I-TT; g(t)zjf(t)dt.

If g (1) = 0 then g(x) equals —

(A) %6n(1+x3)

1+x°
3

(©) %Kn [

N
J‘f/; (x+ \/;)dx

1 1+x°
J (D) gﬁn( 3 J

1 1+x°
(B) gﬁn[ : j

(A) 2e~/;[x—\/§+1}+c

®) e [x-2Jx+1]+C

©) e*x+Vx)+C
(D) e x++/x +1)+C
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10 dx EXERCISE-2
) 5/2 7/2
2 () (V5 +1)(x* ~%)
1\ 1)V 1. I N dx
(A) _(_) +C (B) 6( j L C XVX + X +/X
X X
56 /6 2. A function g defined for all positive real
(€) (L) +C (D) _(Lj +C numbers, satisfies g'(x?) = x* for all x > 0 and
x+1 x+1 g(1) =1. Compute g(4).
in’x — 2sinx +1
11. Letf(x)zzsm X 1+COSX( s'1nx ) 3. J.[sinocsin(x—oc)+sin2(§—aﬂdx
COSX 1+sinx 2
then Ie ( +f( ))dx )
(where C is the constant of integration) 4. J' X—de
(A) e*tanx+C (B) e*cotx+C X6(X +1)
(C) e*cosec’x +C (D) e*sec’x +C
dx
2 nx
12. f zr(llx(x )dx equals > jcotX coti cotE
(A) fn (/ )——fn(ﬁn X— x2)+C 2 3 6
(B) —En (g ) (/:X) +C 6. J- ,cosecx—cotx‘ seeX 4o
(C) 1 (( ) ( )+C cosecx +cotX +f1+2secx
D) 5 ( ( ) ( X )) +C ln(lnGH(D
S A WU YP
B (2x +3) L here f00 1-x
. =C- ,where f(x
x(x+1)(x+2)(x+3)+l f(x) X X
is of the form of ax® + bx + ¢ then (a + b + ¢) 8. J‘Kij +(Ej } /nx dx
equals © X
A) 4 B) 5
EC)) 6 ED)) none X +3x* —x* +8x? —x+8
9. | dx
, x? +1
x° =3
14. e dxisequalto—
J ((X—l)z} 1 J_( X+l)dX
- . x+1
(A) e [X+3j+c (B) eX(X 3j+c \/_(‘/_ )
x—1 x—1
2 -] X
© e (x+1j+c D) e ( 1 ] +C 11. _[sm a+de
1 x—1
(where ‘C” is integration constant) 2. xinx g
° (x2-1)3/2"°
3
15. - dxisequalto— 13 J-[\/x2+1[lﬁn(x2+1)—zlﬁnx]] d
(2X2 + 1) * x4+
@A) 1241 CLC B)—1[ 24+ CLC 4, [0 4o
—2+—| + —| 24— + - |
4 x? 4 x2 \cos® 8 +5sin’ O
1 1Y? 1 1Y
6 -|2+—| +C D) —|2+—| +C 2
(©) 2( ij (D) 4( Xz) 15, J- 3x +13dx
(where ‘C’ is integration constant) (x2 —1)
PW OLYMPIAD WALLAH | 4|
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EXERCISE-3

16.
x\/c X —(ax +b)2 1. I(sin(lle).sin” x)dxequals
sin(lOOx)(sinx)lO0
1. I(ff)(ff4]f(ff)(r 5, Zjdx (A) w +C
X ®) cos(100x )(sinx) L
x? +x i 100
18. —_— 100
1
(ex +x+1)2 ©) cos( OOx)(cosx) L C
100
. . _\lol
e»* (xsin3 X +cos x) (D) sin(100x )(sin x) +C
19. | — dx 101
sin“x
p+2q—1 q-1
—qx :
2. Sxt 4 455 . 2. The evaluation of _[ I T 2P 1] dx is
5 <P q
(x° +x+1) (A) — +C (B) —_4C
xPH 41 xPH 41
21. I(sin X)fll/3 (cos X)71/3dX €) — x* +C (D) fp +C
xPT+1 xPT 41
dx A
22. J.sinx I secx 3. The integral 'Hcotx e ‘/sm«/cosx dx equals
,/tanx e‘/ﬁ :
S o4 a3 a2 Ao A Y22 c o B) 2 4C
2. J-4x 7x J;sz 2); +4x 7dX Joosx
# (" +1) | | e
(C) —=e +C +C
' , 2  2Jcosx
24 f'(x)g(x)—g'(x)f(x) dx
’ £ 2 MORE THAN ONE CORRECT
X))\/ (X)g(x) g (X) 4. Which one of the following is FALSE ?
:\/atan_l M +C. (A) X.J‘%:Xhl|X|+C
ng(x) X
Where m, n eN and ‘C’ is constant of integration (B) XJ.% =X In | X |+Cx
(g(x) > 0). Find the value of (m? + n?).
25. If the value (C) COS X ICOSXdX tanx +C
1—(cotx)™ . .
5505 dx =—1In|sin® x +cos* x [+ C, (D) fcosxdx x+C
tanx +(cotx) k COSX
then find k.
5. IflLL= J(sinx)n dxne N, then 514 — 6l is equal
dx to -
26. J- . 5
(x—a)y/(x—a)(x—B) (A) sinx.(cosx) +C
(B) c:osx.(sinx)5 +C
27. Su oseI 1-7cos” x dx = g( ) +C, where C in2
| PP sin’ x cos” X sin’ x (©) Smex [cos2 2x +1-2cos 2x]+C
is arbitrary constant of integration. Then find the 5
value of g' (0) + g" (Ej (D) X [cos2 2x +1+2cos 2x}+C
4
PW OLYMPIAD WALLAH
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14, J- . sin2x +2 dx= £ (x) + C, Where C is JEE MAIN PYQ
sin2x +cox2x +1 sl 3 )
1. If jf(x)dx=‘P(x),thenIx f(x )dx isequal to:
integration constant and f{0) = 0, then -
[JEE Main-2013]
)y m 3
3 3 2 3
(A) g[ ‘P(x )—fx ‘P(x )dx}+C
n) w 3
(B) f(—)=—+—ﬁn2 1 3 3 3 3
4] 8 4 (B) gx LI’(x )—3_..)( \P(x )dx+C
lim f t exist
(®) xi% (x) doesnotexis © 1x3‘{’(x3)—'|.x2‘{’(x3)dx+C
4 3
. _371: 1 3 3 3 3
(D) lim £(x)==+ 03 (D) g[x () [x(x)ax |+ C
4
3 2. Let T, =Itann xdx,(n>1). I, + Iy =atan’ x+bx” +C,
15, 16 [S22800 gy (2 vaz 4 36)Z 427 +b
Nz"—4z-7 where C is a constant of integration, then the
fn‘z—2+\lz2 —4Z—7‘+C, where a, b € T 'and C ordered pair (a, b) is equal to :-
[JEE Main-2017]
is integration constant, then- 1 1
@A) -0 B) -1
(A) a>b 5 5
B) a< 1 1
(B a=b © .0 ®) 41
(C) a+b=117
(D) exactly one out of a or b is a prime number.
3. The integral
c 2 2
16. If f(x)=———, then which of the following SIN” XCos” X _dx
x" -1 (sin5x+cos3xsin2x+sin3xcoszx+cossx)
is/are correct - )
is equal to:
1 |e* -1
A) [f(e")dx==/n +C -1 1
1+cot’ x 3(1+tan X)
(B) If(sinx)dx=secx+C _1 1
3(1+tan x) 1+cot’ x
(®) _[f(secG)dG=—cosecO+C
(Where C is an constant of integration)
(D) If(xz)dx—lﬁn x-1 —ltan’1x+C
B e [JEE Main-2018]
PW OLYMPIAD WALLAH
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26.

27.

28.

29.

The integral _[ dx is equal to :

1
Jx -1’ x+2)°
(where C is a constant of integration)
[JEE Main-2021]

1

' s
(A) E[X”jﬁc (B) E(X”TJFC

4\ x-1 4\ x-1
1 5
4/ x—-1\4 4/ x—1\4
— +C D) — +C
© 3[X+2) D) 3(X+2j
For real numbers o,B,y and o, if

(x2 —1)+tanl(xzx+1j
dx
(x4 +3x? +1)tan’l (Xz +1]
X

2
=alog, (tan1 (X i ID
X

x* -1 2
+]3tan1[—y( )J+8tanl(x +IJ+C
X X

[JEE Main-2021]

where C is an arbitrary constant, then the value

f

of 10(au + By +9) is equal to

sinx

If I—dx alog, |1+tanx | +Plog,
sin’ X + cos” x

2tanx—1
_ 2 tan™! C
‘1 tan X + tan x‘+y an ( N j+

when C is constant of integration, then the value

of 18(a+B+y2) is [JEE Main-2021]

If_[—dx > =atan_1(2x+1j+b(—zzx+l j
(x2+x+1) V3 X +x+1
+C, x>0

where C is the constant of integration, then the

value of 9(x/§a +b) is equal to.

[JEE Main-2021]

30.

31.

32.

33.

If j;t(sin3x)e_smzxdx = a—gﬁ \/fetdt then o + 3

is equal to [JEE Main-2021]

Let I,(x) =, — L 4t .n=1.2.3...Then

(t +5)

[JEE Main-2022]
(B) 501, —11I5 =xI}
(D) 501, —11I5 =1,

(A) 501, —9I, =xl.
(C) 501, —9I, =1,

If_[ dx g(x)+c,g(l)=0, then g(;) is

equal to : [JEE Main-2022]

(A) 1oge(f 1] 2 ®) g (ﬁ”J o

B +1 -1
(©) 1oge(ﬁ”]—§ ®) Liog (f 1]_2

N B+1) 6

1 .
[1 - \/gj(cos X —Sinx)

> dx is equal
(1 +——=sin 2xj

3

to [JEE Main-2022]

X T
| tan(2+12j
A) =log,|—=—4+C
G

The integral I

2 6

X T
1 tan(2+6j
B) —log | ————=+C

©) log,|—/————=
X T

tan| —+—

(2 j

X T
1 tan(z—lzj
(D) —log, |—=——=41+C

PW OLYMPIAD WALLAH
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34.

3s.

36.

37.

2
sec” x —2022 . T
_ T _Hlon
For I(x) I—dsinzozzx x , if I(4j 27,

then [JEE Main-2022]
(A) 310101@) - I(EJ =0

(B) 310101(3 - IGJ -0

(©) 310”1(2) - 1(%) -0

(D) 3‘0“1(2) - I(g) =0

Let f(x)=] (ﬁjﬁ dx

If f(3)= %(loge 5-log, 6) , then f(4) is equal to
[JEE Main-2023]
(A) %(loge 19-1log,17)

(B) log 17—log 18
(©) log,19-log, 20

(D) %(loge 17-1og,19)

2x 2x
Fora, B, y,0 € N, if J[(ij J{Ej Jlogexdx
e X

1(x Bx 1(e dx _oo 1
=—|Z2] —Z|=| +C. Where e—Z— and C
ale rix a—on!

is constant of integration, then o + 2 + 3y — 40

is equal to: [JEE Main-2023]
A) 1 B) -4
(€) -8 (D) 4
1
Let I(x)= J.(X—Jr)zdx,x >0. If limI(x)=0

X—>0

x(1+xe*

then I(A) is equal to [JEE Main-2023]

e+2 e+l
(A) m—loge(e+1) (B) —2+10ge(e+1)

€+

e+1 e+2
(©) m—loge(e+1) (D) m+loge(e+1)

38.

39.

40.

41.

42.

43.

If I(x)= j esin’ (cosxsian —sinx)dx and [(0) = 1,

then I(gj is equal to [JEE Main-2023]

12 3
(A) —Ee“ (B) e
13 3
© 564 (D) —et

[ 6 x  [JEE Main-2023]
0 e™+6e +11e* +6

512 32
(A) log, (_81) (B) log, (2—7j
256 64
(C) log, (_81j (D) log, (2—7j

| 1 1 (a+l
j°(5+2x—2xz)(1+e(2“*))(b(_()tloge( B J

o, B >0, then o* — B* is equal to:
[JEE Main-2023]

(A) 21 (B) 0
© 19 (D) 21
Let I(x) :j x+7 dx and [(9) = 12 + 7 log.7. If

I(1)=a+7log, (1 + 2«/5) , then a* is equal to
[JEE Main-2023]

2

Nk

dx

(3+4x?)Va-3x>

If f(0) = 0 and f(1)=iBtan-1 (%)a B>0,
(04

Let f(x)=]

x|<

then o + B2 is equal to [JEE Main-2023]

If .[\/sec 2x —1dx = alog,

+ constant,

cos2x + B+ \/COSZX(] +cos%xj

then f—a is equal to

[JEE Main-2023]

PW OLYMPIAD WALLAH
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JEE ADVANCED PYQ

5 . 2
1.  Let f(x)=(tanx)? —3tanx ++tanx . Consider J‘ 3 X4 -1 —— dxis equalsto—
2x7 =2 1
the three integrals I, = J]f (X)dx, XNex e
0 [JEE-2006, (3M, -1M)]
13 15
I, = jo_3f(x)dx, I, = J‘Oisf(x)dx. Then *) x4 —2x2% +1 e
[1SI —2011] x?
A L>L>1; B) L>1>1; B) V2x* —2x2 +1 .
€ L>0>D (D) >L>1 i ¢
V2x*t —2x% +1
2. Suppose f is continuously differentiable up to 3rd © - < +c
order and satisfies Z 5
2x" =2x" +1
1 3em " - — -
[, {6f (x)+xF"(x)}dx =£7(1) (D) o
Which of the following must be true?
[ISI -2011] Let f(X) =;1/n for n 2 2 and g(x) =
(A) f(1)=0 (B) f'(1)=2f(1) (1+x“)
C) f'(H)=1(1 D) f'(1)=0
© =1l @) 'l fof of ....of (x). Then jxn_z g(x) dx equals.
f occurs n times
3. Let [x] denote the greatest integer less than or [JEE-2007, 3]
equal to x. The value of the integral [ [x A gx =L
1 gral [[[x] (A) ! (1+nxn) "+ K
is equal to [ISI - 2016] n(n-1)
23 22 34 33 1 1
A) 1+ - + — + - ")
) log.2 log,2 log.3 log.3 (B) n_1(1+nx ) +K
(-1 _ (n-bh™ ©) — (1+nx") " K
log,(n—1) log,(n-1) n(n+1)
1 2 n-2 1 1L
B) 1+ + +..+ — n\ "y
®) log.2 log.3 log, (n—1) (D) n+1(1+nx ) K
1 22 nn+1
(©) P +? t.t n+1 Let F(x) be an indefinite integral of sin’x.
[JEE-2007, 3]
3_ 4 _n3 n+l _ _1\n
(D) 2 3 ! + 3 1 2 +.+20 (nl D Statement-1: The function F(x) satisfies
n+ F (x + n) = F(x) for all real x.
4. Let fbe a conti trictly increasing functi because
. frf)m [; :O;: (;Tltlslgguzoj :nC d g f‘;‘rle?:lllffisuile)oz Statement-2: sin® (x + 1) = sin’x for all real x.
i ’ . ’ & ’ (A) Statement — 1 is True, Statement-2 is True ;
y if and only if g(yg =x).Leta,b>0anda=b. Statement-2 is a correct explanation for
Then jgf(x)dx + '[Og(y)dy is [IST —2016] Statement-1.
(A) greater than or equal to ab (B) Statement — 1 is True, Statement-2 is True ;
(B) ig than ab q Statement-2 is NOT a correct explanation for
ess than a
Statement-1.
(C) always equal to ab . .
(C) Statement — 1 is True, Statement-2 is False.
(D) always equal to af (a)+bg(b) (D) Statement — 1 is False, Statement-2 is True.
PW OLYMPIAD WALLAH
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ADVANCED & OLYMPIAD
CHALLENGER QUESTIONS

tan(lnx)tan(ln;(}tan(an)

1. I dx
J—Tequals. [JEE-2008, 3 (-1)] X
1 e —e™ +1 . 5
A) — /| ———— |+¢C e 12—x
®) 2 (e4x+ezx+1j 2. I ( ) dx
(1 — X) 1-x?
(B) ! /n w +c
2 e —e*+1 3. J' dx .
(X+«,X(1+X))
2x X
-e +1
© Lm|S = *e
2 et +e* +1 1 dx
' \/sin3xsin(x+oc)
4x 2x
+e7 +1
(D) lfn (e4x er J
e’ —e +1 X
5. j 7 dx
2
(7x-10-x%)
2
. sec” X
S.  The integral '[(secx + tanx)g/z dx equals (for (1 N xz)dx
6. I ae(0,m)
1-2x*cosa +x*
some arbitrary constant K)
[JEE-2012, 3M,-1M] . f sin(x—a) .
) sin(x + a)
(A) —ﬁ{i—l(secx + tanx)2}+K
(secx+ tanx ) 117
g J. cos’x
P N L N— L+ tanx
(secx+ tanx ) 17
9. Let f(x) is a quadratic function such that f (0) = 1
1 1 1 2
) - — = t K f(x)dx
© (secx+ tanx)l 12 {11 " 7 (secx " anx) }+ and J‘L3 is a rational function, find the
X2 (x + 1)
(D) —( ! )”/2 {%+%(secx+tanx)2}+K value of £(0)
secx+ tanx
10 J~cosx —sinx
"1 7-9sin2x
11. J-cos26.€nwd9
cos0—sin®
PW OLYMPIAD WALLAH
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MATCH THE COLUMN s Iaz sin® x +b? cos” x
12. =Itanxtan(ax+b)dx and . a*sin® x +b* cos® x
L= Icotxcot(ax +b)dx
x> +x+1
Column-I Column-1I 6. |
A) | Value of I fora=1 | (P _
()isu 1 (P) | x—cotb /n ; Im_m
cos(x—b)+C . 1+3sin2x
COS X
B) | Value of I, for a =1 in? 4
(B) | 2 (Q) | cotb/n g J-\/s1r'1 3x+cos X dx,xe(O,Ej
1 sinx sin’ X cos x 2
X _x+C
sin(x+ b) X
2
(C) | Value of I fora=—| (R) | cot b/n 9. J‘ X dx
lis (xcosx —sinx)(xsinx +cosx)
( COS X j et
cos(x+ b) ‘0 J_ dx
(D) | Value of b fora=— | (S) | x +cotb /n ' cos’ X —sin’ x
lis .
[%J +C MATCH THE COLUMN
sin(b—x
11.  Match the following:
ADDITIONAL EXERCISE Column-I Column-II
(4) J‘ x -1 dx ®) (x2+1)+\/x4+1
— | e
J‘log6 6 ((sin x)6°°sx) X Vx*t +x? +1 X
1. dx
tanx (B) _[ x2_1 " Q) ol [ 1 -2
xy1+x* 2 (Xz—l)
(@ 2 (R)
s TN O R s
SECX + COSecx (1—x2)~/1+x4 x*
3 _[ cot xdx (D) J' ! dx ) Jx*+x2+1 C
) (1—sinx)(secx+1) (1+x4)\/\/1+x4—x2 X
" J- sin(x 3+ o) [cosecx +secx dx
cos’x  \ cosecx —secx
PW OLYMPIAD WALLAH




JEEnius 12" 2025

Q@  ecrose QO
1. C 2. B 3. B 4. B S. A 6. B 7. D

8. B 9. A 10. B 11. A 12. B 13. B 14. C
15. A
Q@  exerass2 O
2
. I _x+ic L
2 5
3. l(x—sinx)+C 4. C—g+i3—i5—2tan_lx
2 X 3x° 5x

5. 2In secE —3/n secE —6ln seci +C
2 3 6
7. llnH_X_lnlnH_X_lnlJr_X +C
2 1-x 1-x 1-x

4
1
9. XT +x* —x2 +5x +E In(x*+1)+3tan' x+C

=)

2]

=

=]
VR
N | =

[72)

[¢)

Q

(&}

I
N—
+
@)

o
7\
o | >
~
>

|
TN
> | o
N—
>

+
Q

4 2
10. 6[%—%+t+%1ﬂ(1+t2)—tan_l t}+theret=x”6

11. (a+x) arctan\/gx/aXJrC 12. arc secxfln—XJrC
a 2
(x*=1)
2 2 2
3. BFDNxA] 2—31n(1+i2j 14, | ENIF3CosT20
9x X cos20
X ax’ +b
15. C-——— 16.  sin” +k
(x? -1)* cX

17. 22 (cos(e_“ﬁ ))(sin(e’ﬁ) + cos(e’ﬁ)) +C
1

18. C—h(l+x+1)e)- —— 19. C — e (x + cosecx)
I+(x+1)e™™
5 2
0. - g X 2, Adrdtnx)
X" +x+1 x*+x+1 8(tanx)

1 ; \/§+sinx—cosx

22. n + arc tan(sinx + cosx) + C
2\/5 \/§ —sinX+ cosx ( )
23, dlnx+L+6tan(x) - _+C
X 1+x
24. 8 5. 2010 26 2= X B.c a2 s

a—-PBVx—a

PW OLYMPIAD WALLAH
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ABOUT THE MODULE

This Module is designed to help Students master the
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