MATHS FOR JEE MAIN & ADVANCED

| SOLVED EXAMPLES '

3
cos” X
Ex.1  Evaluate IZ— dx
sin” X +sinx

- 1—
Sol. fJ.(l sin” X)COSX :J‘ % cosxdx
sin x(1 +sin x) sm
Put sinx =t = cosx dx = dt
—t . .
= I:JTdt:1n| t| =t+c =In| sinx| —sinx +¢
Ex.2 Evaluate | Ly
X. valuate .
1++/x x

Sol. Put x = cos’0
= dx = —2sin6 cosO dO

/1 —cosO6 1 0
I=|,[———— ————(2sinBcosH)dd = —|2 tan—tan 6 dO
= ’[ 1 +cosO COSZB( )d "‘ 2

.2 _
:_4JMd9:—ZIﬂde:—21n| secO—tan0| +20+c¢

cos0
=-2In 1+ - 2c0s1\/_
X
Ex.3  Evaluate: len(l+x)dx
Sol.  Let I = [xIn(l+x)dx
x? x?
n(x+1). > 12 dx
x? 1 x? x? I rx*=1+1

-2 en(x+1)-= [— dx="— @n(x+1)— —
; onkx+h 2jx+1dX ; onkx+h 2j x+1

x2 1 ¢(x*-1 1
—7.n(x+1)5.|-[ + ]dx

x+1 x+1

x’ 1 1
- 9 _ = - d
5 on(x+1) 7 J( X+J X

2

2
X 1|x
— il _— |—=-x+In|x+1
> on(x+1)- 3 {2 | |}+C
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INDEFINITE INTEGRATION

(xz —l)dx

Ex.4 Evaluate _[ 1
(x4 +3%x? -i—l)tan'1 [x+—)
X

Sol. The given integral can be written as
(1 - Lz) dx
X
=
() ot (5]
X+—] +1 |tan” | x+—
X X

1 1
Let (X j = t. Differentiating we get ( ) dx =dt

q I J. dt
encel= |75——~—
(2 +1)tan"t
L o dt du
Now make one more substitution tan t = u. Then e =du and I= J.— =In| u| +c
+ u

Returning to t, and then to x, we have

(1)
tan X +—
X

+C

I=1In| tan"' t| +c =1n

Ex.5 Evaluate : I —dx
1 +sin X
x(l —sin x)
Sol.  Let I:jl+smx __Iﬂ+smxX1—sz)
1 - 1 —si
_ J‘X( smx) . Ix(—imx)dX=IXSGCZ xdx—IxsertanXdX
1 —sin® x Cos™ X

= {xrfsecz xdx — J.{j—ij'secz xdx}dx} _ {xfsecxtan xdx —I{j—ijsecxtan xdx}dx}

= [x tan x — J. tan xdx] - [x SecX — I sec xdx]

= [xtanx—1n| secx|]-[xsecx —1In| secx +tanx|]+c

secX + tan —x(1 —si
_X(tanx—secx)+ln|( X X)|+c: xd smx)+1n\ 1 +sinx| +c

secx | COSX

—si
Ex.6  Evaluate : J.e" ( smx) dx
1—cosx

. X X
1-2sin — cos —

Sol. Given integral = |¢* dx
& I 2sin’ =

X
= _[e" lcoseczi—coti dx =—e*cot = +C
2 2 2 2
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MATHS FOR JEE MAIN & ADVANCED

)
Ex.7  The value of J L% J dx is equal to -
) 1 1-2x7 )
Sol. Let 1= J L(l )5/2 = I L(l‘i‘x )1/2 (1+X2)5/2J-dx
1 X X 1-2x* )

-Je L(1+x)”2_(1+x)3/2 () ey )™

e’ xet e {+x+x}

- +
(1+X2)1/2 (1+X2 3/2 (1+X2)3/2

4

Ex.8  Evaluate _[ i i) dx

x* 3x* +4
Sol. — =2t ————
x+2)x"+1) x+2)x" +1)
1.2
32 +4 16 ) PR
Now il +1) 5(x+2) 41
1X+2
. x4
So, X—zzx— P L 52 S
x+2)x"+1) 5(x+2) X" +1
2
—§X+g
Now. X — p dx
o] )5( +2) K+l
:X——2x+£tan‘1x+&1n|x+2|—1—1n(x2+1)+c
2 5 9 10
Fx9  Bvaluate : | sy ——dx
X. valuate : | ~3— 5
1 2
[ i
Sol. ! 2'[x4+5x2+1
2
1 1+X2 1 1—X2 _1_ 1+1/ x L l—l/X dx
= IZEJ.X“ +5X2 +1dX EJX“ +5X2 +1dX7 2 J.X2+5+1/X J.X +5+1/%°

{dividing N" and D' by x*}

I A+1/ %) I(l—l/x)dx 1t _lj
Voo g e 2w <Wa)

1
where t=x—-— — and u= xX+—
X X

g - T (e )
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INDEFINITE INTEGRATION

Ex.10 Evaluate :

Sol.

Ex. 11

Sol.

Sol.

Let

1
J‘[ln(lnx)+m} dx

= J'{ln (lnx)+ﬁ} dx {put x=¢' = dx=e¢'dt}

1 1 1
I=|e' |Int+=|dt = |e' (1nt——+—+—j dt
I ( j I t t t

=¢! (lnt—lj +C =x {m(lnx)—L} +C
t Inx

Evaluate _[sinz xcos? x dx

2 2

2
J.sin2 xcos* xdx :J‘{l —cos2xj[c052x+lj dx = j%(l —cost)(cos2 2x+2c052x+1)dx

= :g—j(cos2 2x+2cos2x+1 —cos’2x—2cos’ 2x—cos2x)dx

= flg_J'(—cos3 2x —cos’ 2x+cost+1)dx = —%J'(

cos6x+3cos2x N 1 +cos4x

4
1 |sin6x 3sin2x 1 sin4x sin2x X
=—— + o + +—+4cC
32 6 2 16 64 16 8
sin6x sin4x 1
_—————— +—sin2x+—+c¢
192 64
dx
Ex.12  Evaluate : I—z
2 +sin” x
Divide numerator and denominator by cos’x
[ - J~ sec? xdx _,[ sec” xdx
2sec’ x + tan” x 2 +3tan’ x
Let 3 tanx =t o A3 sec? xdx = dt
1 gt ﬁtanx

Ex.13 Evaluate :

Sol. J'#

So

=—.—=tan ——kc:Lan’1 —
e e g [

1
S G

dx :J;dx:j;dx
1 XZ_H%_%H (x-1/2)*+3/4

[

N
>
—_
~
[\

- ik L
(x=1/2)" +(~3/2) 2

= 2 tan! (2X_1J +C
NG NG '

—cos2x—1jdx

Jse

I3
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MATHS FOR JEE MAIN & ADVANCED

vsin x

Ex.14 Evaluate dx
J.cosg/2 X
= 1/2
sin''“ x dx
Sol. Let I= dx = | —
Icosg/zx J.sm’”zxcoswzx

Herem+n= 575 = —4 (negative even integer).
Divide Numerator & Denominator by cos*x.
I= .[MSCC“ xdx = jm(l +tan” x)sec” xdx
= J'\/I (1 +t*)dt  (using tanx =t)

2 2
L@ L

2 2
+c="tan* ?*x+=tan”?* x+¢
3 7 3 7

cos? xdx
Ex.15 Evaluate J-

3
sin® xin’ x + cos® x}°

4 4 4 2
CoS X COS X cot xcosec XdX
Sol. 1= ~dx = | dx =

B 3 5.3/ 5
. . < . = 1+cot’x
sin’ x fsin” x + cos’ x ¥’ sin® x{l +cot’ x}’ ( )

Put 1 +cot’x =t

5cot’x cosec’xdx =—dt

+c :—;—(1 + cot’ X)Z/S +c

_lJ‘ dt __Lors
5 t3/5 2
Ex. 16 Evaluate: I (sinx)"* (cosx) 7 dx

7
Sol. Here m+n= — 37" 2 (anegative integer)

. 1/3 -7/3 _ 1/3 1 _ 2 —
I(sm x) "(cosx) "dx = I(tan X) oS’ x dx {puttanx =t — sec’x dx =dt}

— 1/3 73 4/3 73 4/3
—jt dt = 7 2+ C = 7 (tanx)** + C

dx
2

Ex.17 Evaluate I—
Ad+x* W1 —x

Sol. Let, I= dx -

A +x*W1-x

Put X =

- | —

-1
, So thatdx = —-dt
t

I—I —1/ t*dt :_J- tdt
A1/ EW1-1/¢ E +1INE -1
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INDEFINITE INTEGRATION

again let, t* = u. So that 2t dt = du.
-1 du . dx :

= —J— which reduces to the form I— where both P and Q are linear so that

27 @u+Inu-1 PyQ

we put u— 1 = Z° so that du = 2z dz

I:_I_J- ZZdZ :_J- dZ
@ +1+1W2 @ +2)

= -2 tan" [ u-l J+c L an (g] ro=——tan” [l;xz)+
V2 V2 2 2 2 V2x

Els  [—— is equal t
* cos® x +sin® x ° cquatto-
dx sec® x (l-i-tan2 X)2 sec? xdx
Sol. Letl = |\—/————F— = =
0 © jcos6x+sin6x Il+tan X ’[ 1 +tan® x
If tan x = p, then sec’ x dx = dp
1
(C+p'dp ¢ 04p) TN
= I:J' 3 J' dp =
1+p -p*+1 1
p p+7~

dk » 1 ( 1]
= =tan  (k)+c where p——=k,| 1 +— |dp =dk
"‘k2+1 ) ( p P2

= tan’' [p - 1—) +c =tan”' (tanx —cotx)+c = tan '(—2cot2x) +¢c
p

Ex. 19 Evaluate: J-% dx
x"+1
Sol. We have,

! 2
) v o x
I~I4ldxsz 1dx 2‘[2 1dx
X+72 X+72
X X
1 1 1 1
I+ 1-— 1+ 1-—
:lj le_ le dx :lj le dx —J- le dx
2 x2+—2 X2+7 2 x2+—2 2 X2+—2
X X
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MATHS FOR JEE MAIN & ADVANCED

1 1 b
,l J‘i dx l X
) ? 2
g
X X
. 1 . .
Putting x — P in 1stintegral and x + ; v in 2" integral, we get
1 du 1 dv
I:—J. 5 2 — = J- 5 2
2N 2 )
1 . u 1 1 V_\/E C
—_— - = — = +
22\ T2 o M ve2

_ 1 tanl(x—l/xj 1 on |x+1/X \/—|
22 V2 42 |x+1/x+\/_|
_ tan! x* -1 1 |x —\/§x+l| L C
\/E \/Ex |x +x\/§+1|

Ex.20 Evaluataﬂ::"'6zsmzx_cOSX dx

—cos® x —4sinx

2 sin2x — N L
Sol. I:.[ sin 2x cos.x dx:J. (4s1n?<21)cosx' dx=_[ ('42s1nx l')cosx dx
6 —cos” x —4sinx 6 — (1 —sin” x)—4 sin x sin"x—4sinx+5
Put sinx =t, so that cos x dx = dt.
@t—-1)dt .
= I2— ...... (@)
t°—4t+5)
Now, let (4t—1)=A(2t—4) +
Comparing coefficients of like powers of t, we get
=4, -4\ +p=-1 .. (ii)
A=2,u=7
J-2(2t—4)+7 ine (i) and (i
4115 {using (i) and (ii)}
2t—4 dt dt
=2| ——dt+7| — =2log|¢* —
'[tz—4t+5 '[tz—4t+5 el 4t+5|+7ft2_4t+4_4+5
:210g|t2 —4t+5|+7J~L =2log|t’ —4t+ 5+7 .tan' (t—2) +¢
(t-27 +Q)

= 2log|sin’x— 4sinx + 5| + 7 tan"'(sinx — 2) + c.
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INDEFINITE INTEGRATION

Ex.21  The value of L/ - x] dx, is equal to -
Sol. Here, I—I / —X ]dx
3+ X

Put X =3c0s20 = dx=-6sin20d6

*,[ 3 - 300526 . 3cost
3+3c0520 (—6 sin 20)d6

_ J- sin 0 .sin”! (sin 0).(=6 sin20)d0 = — 6[6.(2 sin’ 0)d0
cos®

2
:76J‘6(1 —c0s20)d0 = — 6{%—jecoszede}

2 . . .
6 e__(esmze_jl(smze)de] _362+6{esm29+cos26}+
2 2 2 2 4

tan ( - xj
Ex.22  Evaluate : '[ 4 dx
cos? X\/tan3 X+ tan’ X + tan x

T
tan ( - xj 2
4 dx — (I —tan” x)dx

Sol. I =
cos? x/tan® x + tan? x + tan x (1 +tanx) cos® xv/tan® x + tan’ x + tan x

—(1 - 12 ]sec2 xdx
tan® x

(tanx+2+

-

) tanx +1 +

tan x tan x

1
let, y= /tanx+1+— = 2y dy:(seczx— 12 .seczxjdx
tan x tan” x

e

y +lyy 14y

—2tan1y+c—2tanl[ tanx+1 + ! j+c
tan x
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MATHS FOR JEE MAIN & ADVANCED

Exercise # 1

. X 3x .
1. j4 SmXCOSECOSTdX is equal to -
1 1 1 1
A) cosx—5c052x+§cos3x+c (B) cosx—5c052x—§cos3x+c
1 1 1 1
©) cosx+5cos2x+§cos3x+c D) cosx+Ecos2x—§cos3x+c
2 The value of | —————— i equal
. e value o sinx sin(x + o) is equal to
sin x sin(X + o)
(A) cosec o On | +C (B) cosec o. ®n ; +C
sin(x + o) sinx
sec(x +a) secx
(C) cosec o. ®n +C (D) cosec o. ®n +C
secx sec(x +a)
3. Which one of the following is TRUE.
(A)x.jd—X=x1n|x|+C (B) x.jd—X=X1n|x|+Cx
X X
C .|cosx dx =tanx+C D .|cosx dx =x+C
© osx] ® o]
8x+13
4. f\/— dx is equal to -
1 1
(A) €(8x+ 11)/4x+7 +¢ B) g(8x+ 13)4x+7 +¢
1 1
© g(8x+9)«/4x+7 +c (D) g(8x+ 15)4/4x+7 +¢
(2x+1)
. ——— =5 dx
S J(Xz-i-4x+l)3/2
3 2
(A) S+ C ®B) = TC (O = C (D);JrC
(< +4x+1)" (x* +4x+1)" X rdxt)” (x> +4x+1)"
. .3
6. 1f1= [ ¥R gx=Acosx -+ B @n [f(x)] +C, then
cos2x
1 -1 V2 cosx —1 1 -3 V2cosx -1
A)A=—,B=—F—= fx)=—7=—""— B)A=-—-,B= ,f(x)=
(4) 4 x/E (x) \/Ecosx+1 (B) 2 4\/5 ®) \/ECOSX-‘rl
1 V2 cosx +1 1 V2cosx -1
CO)A=-—, ——fx DA— , f(x
( ) 2 \/— () \/ECOSX 1 ( ) 4\/_ () \/ECOSX-FI
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INDEFINITE INTEGRATION

10.

11.

12.

13.

1_ 7
J. 0x — dx equals:
x(1+x")
2
(A)lnx+7ln(l+x7)+c
2
(C)lnx—;ln(1+x7)+c
cos® x —sin® x
dx equals -
j[1—2sin2xcoszx q

sin2x
2

sin2x
2

+C

A - (B) +e

2
(B) Inx — 7 m(1-x")+c

2
(D) Inx+ 7 m(1-x")+c

cos2x Ccos2x
+c D) —
2 2

©

The value of I{ln(l +sinx)+xtan (% —%]}dx is equal to:

(A)x ®n(1+sinx)+C
dx

(B) ®n (1 +sinx)+C
Suppose A= J >

H1KA+B)—x¢m1{§i§j+u-m X
4 X+3

a)3 B)4

1—-cosx
The value of I S E—
COSOL — COSX

(A)2 on(cos% - cos%) +C

a X
(©)22 .n(cosz - cosEj +C

X
Primitive of ;|———— wurt. xis-
4
(x-1)

1
3 IR 3
(A)Z(1+X4_J +c (B)—Z(1+X4_

The value of I[l +tanx . tan(x + o)] dx is equal to

sinx

(A)coso.®n +C

sin(x + )

(C)cota . ®n M +C

S€CX

——————mmszj__ﬁi__.
X +6x+25 x> —6x-27

(C)—x®n(l1+sinx)+C (D) ®n(l-sinx)+C

+ C, then the value of (A + ) is

(O (D)6

dx, where 0 < a <x <, is equal to

(B) \/5 on (cos%—cos%) +C

X
)

(D) =2 sin o | +C
cos 5

1 1
1 )3 4 1y 4 IEEY
+c(C)—(1+ J +c (D)——(1+ j +c
1} 30 x* -1 30 x* -1

sinx

(B)tan o . ®n +C

sin(x + o)

(D)cota . ®n M +C

COSX

I3
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MATHS FOR JEE MAIN & ADVANCED

xdx

j Jl+x 1+ )
(A)%[n(1+\/1+x2)+c (B) 2 /1+m N (C)2(1+\/1+x2)+c (D) none of these

2sinx — sin2x

14.

is equal to :

3 dx, where x # 0, then Limit ' (x) has the value
X x—>0

15 Iffx)=|
A0 B)1 ©)2 (D) not defined

16. If I = I(sinx)" dx neN

Then 51,-61; isequal to
(A)sinx - (cosx)’+C (B) sin2x - cos2x +C

in 2x
[cos?2x+1—2 cos2x]+C D)

3 [cos?2x+1+2cos2x]+C

C sin 2x
© =%

x dx

j\/l +x° JW/W

17. is equal to -

(A) %ln(1+x/1+x2)+c (B) 241 +41 +x* +c¢

©) 2 (1 +V1+x%° )+c (D) none of these

18. The value of I«/secx —1 dxisequal to

(A)2 en COSiJr,/COSZE—l +C (B) ®n cos§+,}coszi—l +C
2 2 2 2 2 2
f 1
(C)—2 en [cos%+ coszg—zj +C (D) none of these

19 ICOSX_SinXH_XdX = I (f(x)) + g(x) + C where C is th tant of integration and is positi
. o rsinx4x = Mh(f(x g(x) where C is the constant of integration and /' (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
L nl]
20. I—dx equals -
x‘/1+1n|x|
2 2
@73 1+1n|x|(n]x|-2)+c B3 1+1n|x|@n|x|+2)+c
1
© 34! +1n|x|(n]x|-2)+c (D) 241 +1n|x|31n|x|-2)+¢
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INDEFINITE INTEGRATION

21.

22.

23.

24.

25.

26.

dx
The value of Icos3 Jsin2x is equal to

(A) 2 (x/cosx -i—%tany2 x) +C (B) \2 (x/tanx -i—%tany2 xj +C
(©) 2 (x/tanx —%tany2 xj +C (D) none of these

In (x + 4 1+x7
J. X. > dx equals :
I+x

A) J1+x2 ln(X+\/1+x2)_X+C (B) %.lnz(x+M)_ 1x e
VI+X

(©) %.IHZ (x+q/1+x2) +ﬁ+c M) 1+x* In (X+\/1+x2) +x+c
X

4
x +1 . . .
If J-—zdx =Aln |x| + + ¢, where c is the constant of integration then :

x(x2+l) 1+x?
(A)A=1;B=—1 (B)A=—1;B=1 (C)A=1;B=1 (D)A=—1;B=—1
X 3/2
dx equals -
j(l+x5j d
: B2 | X c2 L D fth
A) — +C — = t!
WS+ e B Sy ' N (D) none of these
2
J‘ (x” 1) dx — m|f(X)|+C then f(x) is

2
(x*+3x* +1) tan™ [XHJ
X

1 1 1
(A)In (x +—J (B) tan™! (x +—J (C) cot™! (x +—J (D) ln(tan'1 (x +1D
X X X X
e* -1 g
The value of .H = dx is equal to
e +1

(A) ®n (e" +/e™ —1) —sec! (") +C (B) ®n (ex +ve™ —1) +sec”! (e +C
(C) on (ex —e™ —1) —sec!(e")+C (D) none of these
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MATHS FOR JEE MAIN & ADVANCED

27.

28.

29.

30.

31.

33.

If 1= I cot"x dx, then [, +I, +2 (I, +I;+...... +I)+ I +1,, equalsto:

(where u=cotx)

2 9 2
(A) u+ —+.... +% (B) — (u+—+ ...... + 2
2 9 2 9
© - by D) E+2u Foen +9L
21 91 23

The value of _[ ! dx is equal to
cos® x +sin’® x

(A) tan™! (tanx + cotx) + C
(C)tan~! (tanx — cotx) + C

L ——lln X +C
etJ. 2008 xip 1+x"

where p, q, r € N and need not be distinct, then the value of (p + q + r) equals

(A) 6024 (B) 6022 (©)6021
cos’ x =2 >
IfJ‘ S x dx=-2| Atan? x+Btan ? x | + C, then
oallg 1L
(AA=5.B=<  (B)A=5.B=3 (O)A=-5.B=<
The integral I Jootx e Jeos x dx equals
Jianx e l ox
A +C B) pe¥iinx +C C) ——e™ +C
(A) ~Joosn (B) 2¢ (© =3
x* -4 dx equals -
+24x* +16

1 » (X2 +4)
—tan ix (B) —ZCOt x

1 [4(x+4) 1 [(x+4)
—-—cot | —= [+¢ —cot™
(© 4 X (D) 4 X
J‘X“—_“ dx equals-
V4 +x* +x*
V4 +x* +x* V4 +x* +x*
W) ————+c¢ B4 +x" 1o €) ————+¢

(B) —tan~' (tanx + cotx) + C
(D) —tan~! (tanx — cotx) + C

(D) 6020

(D) none of these

O T

}c

Jeotx g inx
24/cosx

V4 +x° +x*
_

2 X

+C
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INDEFINITE INTEGRATION

34.

35.

36.

37.

x*(1-Inx)
J‘mdx equals

1 X 1 1 Inx-x) 1 Inx

—In| — |-=In(In*x-x*)+C —In ——tan'| — |+ C
(A)Z {lnxj 4 ( X X) (B)4 [lnxﬂ-xj 2 (xj

1 Inx+x) 1 Inx 1 Inx —x 4 Inx

—In| —= |+=tan'| — |+ C —| In +tan”' | — ||+ C
© 4 n(lnx—xj 2 an ( X j (D) 4[ [lnx+xj ( X j}

4 X 6 —X
If [25 70 gx=Ax+B n [9e* 4|+ C, then

9¢” —4e
AA*EB*3—5C*O BA*S—SB*ECR
( ) _72’ _363 - () _36’ _725 €
CA—EB—ECR DA—EB—ECR
() 7_25 7365 € () 725 *365 €

(2x+3)dx 1 .
=C - —— wh f the f f ax? + bx + th

jx(x+1)(x+2)(x+3)+l ) where f (x) is o e form of ax X ¢ then
(a+b+c)equals
A4 B)5 ©)6 (D) none

X .
j mdx is equal to -
A1—4+175+ Bl—4+175+
( ) 5X Xz C ( ) 5 X2 c
(©) L (1+4x%) ¢ (D) ;- (1+4x%)°+c

10x 40

_[(sin(l 01x)-sin” x)dx equals

sin(100x)(sinx)"™ cos(100x)(sin x)'*

A C B +C

ST B 0

©) cos(100x)(cos x)'” e D) sin(100x)(sin x)"" +C
100 101

dx
If J- Ny e Y \/cot X +b \/ tan® x + C, where C is an arbitrary constant of integration, then the values
4/sin’ x cos’ x
of ‘a’ and ‘b’ are respectively:

2 2 2
(A)-2& 3 (B)2&~7 (©2& 3 (D) none
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Exercise # 2

1. Primitive of \/1 +2tanx (sec X + tan X) W.ItX 1S -
(A) 1n|secx| —1n|secx—tanx| +c (B) 1n|secx+tan x|+1n|secx| +c
X X
(C)2ln secE+tanE+c (D)1n|1+tanx(secx+tanx)|+c
2. If _[ e cos4x dx = e* (A sin4x + B cos4x) + C then:
(A)4A=3B (B)2A=3B (C)3A=4B (D)4A+3B=1
, 1 1 1 . o
3. Let f(x) = 3x .sm; - xcos;, x#0,f0)=0,f o = 0, then which of the following is/are not correct.
(A) f(x) is continuous at x = 0 (B) f(x) is non-differentiable at x = 0
(C) f'(x) is discontinuous at x = 0 (D) f'(x) is differentiable at x = 0
4. J‘%dx is equal to -
sin” X +cos” X

(A) cot™! (cot2 x) +c  (B) —cot’ (tan2 x) +c¢  (C)tan” (tan2 x) +c (D) —tan"' (cos2x)+c

In (t
5. I M dx equal:
sinx cosx
1 1
(A)Eln2 (cotx)+c (B) Eln2 (secx)+c
1 1
©) 5 In? (sinx secx)+c (D) 5 In? (cos x cosecx)+c
6. The value of J 2mx 32 dx (whenm, n € N) is equal to :
pmx | gnx e(mln2+n1n3)x
(A)m1n2+nln3 < (B) mln2 +nln3 tC
c 2R I @ D (mn).2" L3
— + —_—
( )ln(Z"‘.3“) ( )m1n2+nln3
dx
7. _[ ; 1 equals-
x| 1 ——
2x
(A) In[2x* —1]+21n| x| +c (B) In[2x* =1|=2In] x| +¢
1
(©) In2x* —1|-In(x’)-1n2 +c (@) In|l =~ +c
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10.

11.

12.

14.

15.

2

J‘L In x| dx equals -
x+1

x -1
1—ln2 x| +c 1—ln2 x| +c 1—ln2ﬂ+c 1_1n2ﬂ+c
W B ©37 k- O3 X
If I e'.sin 2x dx can be found in terms of known functions of x then u can be:
(A) x (B) sinx (C) cosx (D) cos2x
If I —x —Itanl(mtanij + C then:
5+ 4cosx 2
(A)I=2/3 (Bym=1/3 O)1=1/3 (D)m=2/3
Isin2xdx equals -
@) _ c0s2x e B sin’® x e © _cos’ x . ) cos2x e
2 2 2 2

x> + cos’x

The value of I ————— cosec’x dx is equal to:
1+ x

(A)cotx—cot'x+C (B) C—cotx+cot'x

cosecx =l
(C)—tan-'x — +C D)—e™ BT X _cotx+C

secx

2 9

If1 = J.CO’[n X dxX andI +I +2(L+..+L)+1+1 =A [u +u?+ ..... +%j +C, where u=cotx and C is an arbitrary

constant, then
(A) A is constant (B)A=-1 (O)A=1 (D) A is dependent on x

.2 . 2
sSin” X +smx COS™ X +COSX
——dx and K= j—

Suppose J = j dx . If C is an arbitrary constant of integration then

1+sinX + cosx 1+sinx + cosx

which of the following is/are correct?

1
(A)JZE(x—sinercosx)JrC (B)J=K-—(sinx+cosx)+C
1 .
(C)J=x-K+C (D)K:z(x—smx-Ircosx)-i-C
j equals, where x € [l’l) -
X —X 2
(A) 2sin”' Vx +¢ (B) sin”' 2x—1)+¢ (C)c—cos™' @x—1) (D) cos™ 2vx— x> +¢

+91-9350679141
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p_ ParttIl > 3 Ay

In each of the following questions, a statement of Assertion (A) is given followed by a corresponding statement of
Reason (R) just below it . Of the statements mark the correct answer as

[Assertion & Reason Type Questions]

(A) Statement-I is True, Statement-II is True ; Statement-II is a correct explantion for Statement-I
(B) Statement-I is True, Statement-II is True ; Statement-II is NOT a correct explantion for Statement-I
(C) Statement-I is True, Statement-II is False.

(D) Statement-I is False, Statement-II is True.

fx) £x) (&)
1. If D(x) =| a, b, ¢, |, where f, f, f; are differentiable function and a,, b,, c,, a,, b,, c, are constants.

a; b, C3

[feadx [Eedx [ (x)dx
Statement - I [D(x)dx=| 2, b, C, +c
a3 b, C3

Statement - II Integration of sum of several function is equal to sum of integration of individual functions.

2. Satement -1 J‘ln(e—ﬂ) dx=x—[lzxe jOn(eX+1)+C
(S

Statement - 11 j% dx=@n|f(x)|+C
X

dx

3. Statement - I If a > 0 and b> — 4ac < 0, then the values of integral I 2
ax” +bx+c

will be of the type

X+ A
ptan' + c. where A, B, C, pu are constants.

Statement - IT If a > 0, b>— 4ac < 0, then ax’+ bx + ¢ can be written as sum of two squares.

4. Statement - I The function F (x) = j ( dx is discontinuous at x = 1

. -
x=D(x>+1)
Statement - II IfF (x)= I f(x)dx and f(x) is discontinuous at x = a then F (x) is also discontinuous at x = a.

5. Statement - I Ifx>0, x # 1 then j(logx e—(log, e)’)dx=xloge+C

Statement - 1T j e (f(x)+f(x))dx =e*f(x)+C and e' =x ifft=®nx

.6
6. Statement - I I(sinx)s cosxdx = sm6 X +C
Statement - IT J(f( ) f'(x)dx = (U +C,nel
x X)X n+1 ’
7. If y is a function of x such that y(x — y)’ = x.
S oL .
tatement - 1 : x=3y 2 ogl[(x—y) —1]
dx
Statement - 11 : | =log(x — 3y) + c.
X=3Yy
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Exercise # 3

Following question contains statements given in two columns, which have to be matched. The statements in
Column-I are labelled as A, B, C and D while the statements in Column-II are labelled as p, g, r and s. Any given

statement in Column-I can have correct matching with one or more statement(s) in Column-II.

1. The antiderivative of
Column-I Column-II
“  fx)= ! is ) L (3 tan 3) +c
@* +b*)—(@* —b*)cosx ab b 2
1 . 1 o ( tan x) b
B f(x) = is tan +c¢, 0 =cos —
®) ) a’ sin’ x+b” cos’ x @ a’ sin o sin o a
© f(x) ! is ) ! tan' (a tan x) +c
X)= ——— R - A
acosx+bsinx ab b
D) f(x) S S— is: (@’ >b) (s) - log [tan ! (x+tan"1 a) +c
X) = ; = -
a’ — b’ cos’ x la? + b2 & 2 b
dx
2. IfI= I— , where a, b>0and a + b =u, a—b = v, then match the following column
a+bcosx
Column -1 Column —1I1
\/H + \/; tan%
(A) v=0 ®» [I=——@n|——_|+C
\/E \/H —\/; tan%
B)  v>0 ) = 2 \ﬁ tan> | +C
\/E u 2
1 ‘\/H + =V tani
©  v<o0 ©  I= on f +C
\/—UV Ju-v—v tanz‘
2k e
(s) . an >
3. Column-1 Column-II
sinx . T T[z .
A) Let f(x)= Ix (I1+xcosx Inx +sinx)dx and f(EJ Y @ rational
then the value of f(m) is
B)  Let g(x)= j-li;339§§;dx and g (0)=0 @ irrational
(cosx +2)
then the value of g(g) is () integral
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© Ifreal numbers x and y satisfy (x + 5)% + (y— 12)? = (14)? then

the minimum value of /(x* +y?) is (s) prime
D Letk()=| (ESR L S then the val
et k(x)= | /=——= andk (-1)= en the value
Ix* +3x+6
of k(-2)is
4. Column-—1I Column —II
& IEm) = [ and F(0) =0, then the value of F(r2) o
(A) x)= 1+ cosx x and F(0) =0, then the value of F(n/2)is (p) >
- -1 X T
(B) Leﬂ%xy:j€mx 1- — | dx and F(0)=1, © B
1-x
/6
If F(1/2) = , then the value of k is
7L__EL__ g n
(C) Let F(X) = (X2 + 1) (XZ + 9) and F(O) = 0, (r) 4
. 5 .
if F(\/3)= 36 k, then the value of k is
V't
M)  LetF(x)= [———— dxand F(0)=0 s)
SIN X COS X
. 2k .
if F(n/4) = —, then the value of k is
i
5. If(x)dx when
Column-I Column-II
I | a
(Y] f(x)= @iy ® o sy
’ a’ X X 7
(B) f(x)= o @ —s1n7a -3 a’—-x" +c
© 0= ® .
(Xz_az)s/z a2 x?— a2
1 X
D) f(x)= (s) te
Xyx* —a’ a’\x +a’

B Add. 41-42A, Ashok Park Main, New Rohtak Road, New Delhi-110035

+91-9350679141



INDEFINITE INTEGRATION

m) [Comprehension Type Questions] -

Comprehension # 1

In calculating a number of integrals we had to use the method of integration by parts several times in succession.
The result could be obtained more rapidly and in a more concise form by using the so-called generalized formula for
integration by parts

where v (x) =I v(x)dx, v,(x) = j v dx..,v(x)= I v, (x)dx

Of course, we assume that all derivatives and integrals appearing in this formula exist. The use of the

generalized formula for integration by parts is especially useful when calculating I P (x) Q(x) dx, where

P (x), is polynomial of degree n and the factor Q(x) is such that it can be integrated successively n + 1

times.
3 2 sin2x cos2x
1. If I (x> =2x"+3x—1)cos2x dx = 2 u(x) + v(x) + ¢, then -
(A) u(x) =x’ —4x> +3x (B) u(x) =2x’— 4x*+ 3x
(C) v(x) =3x"—4x + 3 (D) v(x) = 6x*— 8x
er
2. If J.e“.x“dx =5 f(x)+ C then f(x) is equal to -
4 3 2 3)1 4 3 2
(A) | x* -2x" +3x —3x+55 B)x"—x +2x-3x+2
4 3 2 3 4 3 2 3
(C)x"—2x +3x—3x+5 (D) x* —2x +2x—3x+5

Comprehension # 2

It is known that

Jsinx " Jeosx
onx 8 Jeosx  A/sinx

\/—sinx \/—cosx

if 0<x<ZX
2

if mw<x <3—TE
J—cosx  +/-sinx 2

% (\/tanx—\/cotx) = % (\/tanx +\/cotx) (tanx+cotx),V x € (0, gj U (n, 3_n]

2

d 3
and . (\/tanx +\/cotx) = (\/tanX —\/CO'EX) (tanx+cotx),V x € (0, gj ) (ﬁ, _nj

1
2 2
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2

— 3
1. Value of integral [ = I( tanx ++/cotx) dx , wherex (0 ’gj U (n ,_nj is

Jtanx —\/cotxJ
——|icC

Jtanx ++/cotx
(A) ﬁ tan™! \/E - = | t+C

(B) /2 tan! [ NG

Jtanx —\/COtX\J
7= | +C

~tanx ++/cotx
(C)—4/2 tan! NG —F=—— | +C

(D) —/2 tan! ( NG

2. Value of the integral [ = I(\/tan X ++/cotx) dx , wherex € (0 ,g) ,18
(A) /2 sin™ (cosx—sinx) +C (B) /2 sin”! (sinx—cosx) +C
(C) f2 sin! (sinx +cosx) +C (D)—./2 sin”! (sinx + cos x) + C
3n
3. Value of the integral [ = J'(\/tanx ++/cotx) dx , where x € (TC ,?J ,18
(A) /2 sin (cosx—sinx) +C (B) /2 sin’! (sinx—cosx) +C
(C) f2 sin (sinx +cosx) +C (D)—./2 sin”! (sinx +cosx) + C

Comprehension # 3

Letl = Isin“ xcos™ x.dx . Then we canrelate I with each of the following

L, I i 1,

(i\’) In, m+2 (V) In —2,m+2 (Vi) In +2,m-2

Suppose we want to establish a relation between I and I . then we set
P(x)=sin""'xcos™ 'x ... §))

InI andI ,the exponent of cosx is m and m — 2 respectively, the minimum of the two is m — 2, adding 1
to the minimum we get m—2 + 1 =m— 1. Now choose the exponent m — 1 of cosx in P(x). Similarly choose the
exponent of sin x for P (x)

Now differentiating both sides of (1), we get
P'x) = (n+1)sin"x cos™x — (m— 1) sin"*2x cos™ 2x
=(n+ 1) sin"x cos™x — (m — 1) sin"x (1 — cos®x) cos™ ?x
=(n+ 1) sin"k cos™x — (m — 1) sin"x cos ™2 x + (m — 1) sin"x cos™x

= (n+ m) sin"x cos™x — (m — 1) sin"x cos™ ?x

Now integrating both sides, we get

sin""'xcos™ 'x=(m+m)l —(m-1)I

nm-2"

Similarly we can establish the other relations.
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The relation between I, and L, is

(A) L,=—- sin’x cos’x + 31, ,) (B) I, =

13 3
42 (si’x cos’x + 31, )

AN~ |~
|-

(—sin’x cos’x +21, )

ol

© L,=

4,2

(sin’x cos’x - 31, ,) D) I, =

4,2

The relation between I, and L, is

1 1

A) L,= 5 (sin’x cos’x + 81 ) B) L,= 5 (—sin’x cos’x + 8 )
C 1*1'5 ’x — 81 D 1*1'5 3x + 81
© 427§ (sin°x cos’x =8I ) D) e (sin’x cos’x + 81 )
The relation between I, ,and I, , is

— l ins 3 + — l ind 3 +
MI,,= 3 (sin’x cos’x 814’4) B)I,,= 3 (- sin’x cos’x 814’4)
C — l s 3 — l s 3 +
OlL,,= 3(s1nxcos x-8L) ML,= 3(s1nxcosx 61,

Comprehension # 4

Integrals of class of functions following a definite pattern can be found by the method of reduction and recursion.
Reduction formulas make it possible to reduce an integral dependent on the index n > 0, called the order of
the integral, to an integral of the same type with a smaller index. Integration by parts helps us to derive reduction
formulas. (Add a constant in each question)

If 1 = IL then I + 15 L I is equal to -

x*+a’) 2n  a’
N X . 1 1 c 1 X b 1 1
( ) (X2+a2)n ( ) 2118.2 (X2+a2)n—1 ( ) Znaz -(X2+a2)n ( ) 21132 '(x2+a2)
sin" x n-1 .

IfI :I —dx then + I . is equal to-

n, —-m cos™ x n, —-m m_l n-2, 2-m
N sin"! x " 1 sin"'x c 1 sin"'x b n—1 sin""
(A) cos™ " x (B) (m-1) cos™" x © n-1) cos™" x (D) m-1 cos™ "' x

Xn
Ifu = j dx , then (n + l)au_ + (2n + 1)bu_+ ncu_, is equal to -
Jax® +2bx+c

Xn72 Xn
A) x*! 2 B) /——— C) 7/ D) x" 241 2bx+
(A)x" \Jax® +2bx+c  (B) m ( )m (D) x"y/ax X+c
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Exercise # 4

10.

12.

14.

16.

17.

19.

20.

21.

22.

I dx 2. J X +vVx? +2 dx

sin(x —a)sin(x — b)

1—\/;d J’ xl nx
J‘ - X 4. (Xz_l)s/zdx
4 5 1 —
J'Sx +4x dx . J' s%n(x a)dx
x +x+1) sin(x +a)
d(x* +1)
Find the value of Jm
cotxdx x> +3x+2
. o, [rIr2 g
(I —sinx)secx+1) & +1Yx+1)
2 2
feotx —anx Vx© +1 [ln(x +1)-2 lnx] d
j—.dx 11. 4 X
1+3sin2x X
J‘ dx J' x2
— dx
sin X+/sin@2 X + o) 13, (Xsin x + cos x)’

eX(Z—XZ) PR
'[—d(l—x (—l—xz X 15. j X fzz_i_zz dx

1
Integrate Ef’(x) w.rt x*, where f(x) = tan' x+1n+1 +x —1n+1 —x

1n(cosx+\/cos2x) dx
I — dx 18. jﬁ
sin” x X (x +1)
1/2
(cos.2x) dx
sin x

The antiderivative of f(x) = In (In x) + (In x) whose graph passes through (e, ¢) is x In (In x) — x
(In x)' +2.

cosecx —cotx secX
. dx
cosecx +cotx /1 +2secx

1 0 0] |x X
2:20LX+BX2

Let |6 2 0 |x
5 4 3|1 5x+7x’ +3

, V x € R and f(x) is a differentiable function satisfying,

ax’ +Px+7v

fixy) =f(x) + x> (y" = 1) +x(y—-1) ;v x, y € Rand f(1) = 3 . Evaluate J. )
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23.

25.

27.

29.

30.

32.

34.

J' dx J‘ @@x’ —-b) dx
sin® X +sin2x 24.

xq/c’x* —(@x* +by

X

j(sin x) '3 cosx) ! P dx 26. J‘sin"1 dx
a+x
2sin2 ¢ —cos o j;dx
d 28.
‘[ 6 —cos’ ¢ — 4 sin ¢ ¢ Ux+4x
. . . fix)dx . . .
Let f(x) is a quadratic function such that f(0) = 1 and jz(—)} is a rational function, find the value of f'(0)
X (x+
jcosZG.lnM de 31. .[ (ij +(Ej Inxdx
cosO—sinB - e X
X 1+ xcosx
— dx 33. —_—
J.(7X—10—X2)3/2 Jx(l_XZCZSl“X)
CcOS X =3
Je (XS]?ZXH:OSX) dx 3s. I(\/tanx-h/cotx)dx
sin” x

I3
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Exercise #5 2 Part#1 > [Previous Year Questions| [AIEEE/JEE-MAIN]

1.

cos2x—1
| dx= [AIEEE-2002]
cos2x+1
(1) tanx—x+C (2)x+tanx +C (3)x—tanx+C (4)—x—cotx+C
ogx
f ¢ ng )dx [AIEEE-2002]
1 1 1
0} 5(logx+l)+C (2)—;(logx+1)+C 3 ;(logx—l)-i-C (4) log(x+1)+C
If J dx =Ax+ B logsin(x —a) + C then values of (A, B) is - [ATIEEE-2004]
sm(x OL)
(1) (sina., cosa) (2) (cosa, sinat) (3) (-sina., cosa) (4) (—cosa, sina)
dx .
J.—, is equal to- [ATEEE-2004]
cos X —sin x
(1) L1og tan (i—ﬁj +C Q) Ly cot(ij +C
NG) 2 8 RO
G —= bg“m(i—izj+c M)J—bgum(§+ézj+c
> 8 2 28
logx-1))
J J08x—) dx is equals to - [ATIEEE-2005]
1+(logx)y
(1) —°8X LSS @ 2 i 4)—=— +C
(ogx) +1 x* +1 1+x° (logx) +1
dx
j %7 equals- [AIEEE-2007]
coSX+ \/5 sin X
1) = logt @+£J+c 2—1t Gm—J e
(1) 5 logtan{ 5775 (2) 5 logtan{ 57715
X T X
3) logtan| —+— | +C 4) logtan| ——— | +C
()Ogan(z 12) ()Ogan(z 12)
sin x dx
The value of v2 | —~is- [AIEEE-2008]
sin(x—)
(1)x+log COS(X_gj +c (2)x—log Sin(x_gj +¢  (3)x+log sin(x—g) +c  (4)x-log cos(x—%) +c
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10.

11.

12.

5tanx

If the integral -[t 5 dx =x + a In|sin x — 2 cos x| + k then a is equal to : [AIEEE-2012]

anx —
(12 -1 (3)-2 @1
If jf(x)dx = ¥(x), then J.x5 f(x*)dx is equal to : [JEE Main 2013]

1
) ;—[x3\P(x3 )-[x" P x|+ C (@) X )3 [ W o+ C
1 3 3y (L2 3 Ir s 3y [o3 3
3) ;x Y(x) Ix Y’ )dx+C 4) ;[x Y(x) J.x ¥ (x )dx}+C
1
The integral J.(l+x—l)ex xdx isequalto: [JEE Main 2014]
X
)H—l X+i 1 x+l

(H(x-De x+c 2)xe *+C  ()(x+De'x +c 4 -xe x+c

The integral j dx 7 equals : [JEE Main 2015]
x? (x4 +
) )
1) —(x4 +1)1/4 ‘e @) _[X ! ‘e 3) X k 98 @) (X4 +1)1/4 te
X X
. 2x'% +5%x° . i
The integral J.de is equal to : [JEE Main 2016]
X +x +1
£ x5 %0 %’
O —"———=C @ B 7 tC @ —7——F7—=+tC @ —/——3+C
2(x5+x3+1) Z(X +X +1) 2(x5+x3+1) (x5+x3+1)

Part#11 > > [Previous Year Questions][[IT-JEE ADVANCED| 4f 4

. 2x+2
Evaluate : I sin I(X—de. [JEE 2001]

Vax* +8x+13

1
For any natural number m, evaluate I(x3m + X"+ x™)2x™™ +3x™ + 6)" dx where x > 0

[JEE 2002]

2 J—
Z N dx is equal to - [JEE 2006]
X \/2x4 —2x% +1

\/2x4 —2x% +1 \/2x4 —2x% +1

(A) — g t¢ (B) —— —+¢
X X
V2xt Z2x? Vaxt —2x? +1
(©) 2x 2x° +1 te D) X 2x te
X 2x
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4. Let f(x) :# fornz2and gx) = 45439 (0. Then [x2 g(xdx equals. [JEE 2007]
+ X f occurs n times
1 -t 1 -1
1+nx") n+K —(1+nx") n+K
@t ) ) Gt
1 1 n 1+1H K 1 ) n 1+l
+ + —_— n+K
© aapt ) (D) oy oty B
5. Let F(x) be an indefinite integral of sin’x. [JEE 2007]

Statement-1 : The function F(x) satisfies F(x + ) = F(x) for all real x.

Statement-2 : sin’(x + 1) = sin’x 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.

-X

e
6. Let I=|—F/———d&,]J=|—F——5—
J‘e“+e“+1 J‘e4‘*+e’“+l

Then, for an arbitrary constant c, the value of J — I equals

dx . [JEE 2008]

llo et —e +1 e llo et +e’* +1 e
(A) 3 OB o e 41 (B) 5 8 o Ze 1
1_10 e —e* +1 e llo et +e’* +1 e
© 38 & et (D) 5 08 o Ze 41
sec’ x
7. The integral J. 554X equals (for some arbitrary constant K) [JEE 2012]
(secx + tan x)
1 1 1
A) - 7 {———(secx+tanx)2}+K
(secx +tanx) 1T 7
1 1 1
(B) — {———(secx+tanx)2}+K
(secx +tan x) 17

1 1 1
©) - (secx+tanx)“/2 {ﬁ+7(secx+tanx)2}+K

1

(secx +tan x)“/

D) P {%+;—(secx+tanx)z}+K
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-

pr > > MOCKIEST Q- <

SECTION -1 : STRAIGHT OBJECTIVE TYPE

2CoSX —Sinx + A .
fj—.dx:A.n |cosx +sinx —2 |+ Bx+ C.
cosX +sinx —2

Then the ordered triplet A, B, A is

13 31 1 3 3 1
12 2L g I L |

In (x + \/1+x2)
The value ofJ- X.— 7 dxequals:

1+x?

(A) V1+x7 .n(X+\/1+X2)—x+C (B)%.Onz(me/sz)_ z = +C
N1+ x

(C)%,onz(x+\/1+xz)+\/x_2+c D) 1+ x> .n(x+\/1+x2)+x+c
I+x

x-1

wj67§§:52x@:AF@—n+BF@—®+CmmR@:j%@&mmA&Bomawmns

28 2 8¢’ 82 2 8%
(A) (‘E’Ej (B) [‘E’Tj (C)&,J (D)( 3 3j

1= I (logx)"dx ,thenl +nl =
(A) n(log x)" (B) (nlog x)™! (C) (log x)™"! (B) (nlog x)"
sin® x —cos® x

The value of J‘ﬁ dxis:
1-2sin” xcos” x

1 1 1
(A)Esin2x+C (B)—Esin2x+C (C)fEsinx+C (D) —sin’x +C
IfAi trix and e4 is defined A*I+A+A—2+ A l[f(X) g(x)} h
is square matrix and e” is defined as e = o TR =5 lax) f(x) | Where

X X N , gx) . .
A= and 0 <x <1, I is an identity matrix , then .[—.dx is equal to
X X f(x)

(A) log(e*+e ™)+ C (B) log(e*—e ™)+ C (C) log(e*~1)+C (D) None of these
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10.

11.

12.

1/2

The value of I{l +2tanx(tanx +secx)} = dx is equal to

(A) ®n|sec x (sec x —tanx)| + C (B) ®n|cosec x (sec x +tanx)| + C
(C) ®nsecx (secx +tanx)|+ C (D) ®n |(sec x + tan x)[+ C

x* cos® x — xsin x + cos x

The value of Ie(”i““m“)[ ) .dx , is equal to

x*cos’ X
X $In X+C08 X 1 sin X+cos 1
(A) e . X+ +C (B) eXblHX COSX. XCOSX+_ +C
X COSX X
. 1
(C) egrsmxreosx | x— +C (D) none of these
X COSX
The value of 2 Isinx.cosec4x dx is equal to
1 1++/2sinx| 1 1+sinx 1 1++2sinx| 1 1+sinx
A) — @On — — @n 3 +C B —r—=®0|—F——|+— n|——
4) 22 1-/2sinx| 4 1-sinx ( )2\/5 1-2sinx| 4 1—sinx
1 l—ﬁsinx 1 1+sinx
© 2 on 1+ V2sinx| 4 on I—sinx +C (D) none of these
_[ —f(tanij +C, then —
a+cosx 2
S, : fisalog function fora=0
S, : fis a inverse trigonometric function for [a| < 1
S, : fis a polynomial function fora =1
S, : fis rational function but not polynomial for a =1
(A)TTTF (B)TFTF (OFTTF (D)TFFT
SECTION - II : MULTIPLE CORRECT ANSWER TYPE
I3cot3x—cotx .- N here 'C i i ) n
tanx —3tan3x X=P (x) + q g(x) + C, where 'C' is a constant of integration, then
1 V3 - tanx 1 V3 - tanx
A)p=1l;q=—F;fx)=x;g(x)=On |—/——— B)p=1;q=—7;f(x)=x; g(X) = ®n
(A) p=1g="7: 1) =x g(x) 5 + tanx (B)p=1q=-"7: ) =x8() /5 + tanx
Y V3 + tanx 1 V3 + tanx
Op=l,g=—7=;f{®)=x;gx)=0n |—=—"— (D)p=1;q=—"F;f(x)=x; g(x)= On
(©p=Lg=-"7:10=x 8K i —tanx| DPTLEATE (%) =x; g(x) 5 — tanx
x—1) dx NI
Ifj ( ) = ) + C, then
x’ \/2x2 -2x+1 g(x)
(A) f(x) =2x*—2x +1 (B) g(x)=x+1 (O gx)=x (D) f(x) = v2x* —2x
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14.

15.

16.

17.

18.

Ifl = Icot"x dx and I +1 +2(L+...+1)+L+1 =A (u+u7+ ..... +u?j +C, where u= cotx and C is an arbitrary

constant, then
(A) A is constant (B)A=-1 (O)A=1 (D) A'is dependent on x

If I e cos4x dx = e* (A sin4x + B cos4x) + C then:
(A)4A=3B (B)2A=3B (C)3A=4B (D)4A+3B=1

The value of j 2mx, 3™ dx (whenm, n € N) is equal to :

2mx +3nx e(mln2+nln3)x 2mx ) 3nx (mn) . 2x . 3x

A mn2+nms ¢ ® (C)m +C (D)

e — +
mln2 +nln3 ¢ mln2 +nln3

SECTION - III : ASSERTION AND REASON TYPE

Statement-I : Ifx>0,x # 1 then _[(Ing e—(log, e)’)dx=xloge+C

Statement-1I : j e (f(x)+f'(x))dx =e* f{ix)+C and e'=xifft=@nx

(A) Statement-I is True, Statement-II is True; Statement-II is a correct explanation for Statement-1
(B) Statement-I is True, Statement-II is True; Statement-II is NOT a correct explanation for Statement-I
(C) Statement-I is True, Statement-11 is False

(D) Statement-I is False, Statement-II is True

Statement-I : If y=sin'x, then J'sin'l xdx = chos ydy +c¢

Statement-II : Ify=f!(x), then Jf"(x) dx = ‘[yf'(y) dy +¢

(A) Statement-I is True, Statement-II is True; Statement-I1 is a correct explanation for Statement-1
(B) Statement-I is True, Statement-II is True; Statement-II is NOT a correct explanation for Statement-I
(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True

In(e* +1
Lol
(&

Statement-I : I

I+e*
( - j on(cx+1)+C

f'(x)
f(x)

Statement-11 : [—— dx=®n f(x)|+C

(A) Statement-I is True, Statement-II is True; Statement-II is a correct explanation for Statement-I
(B) Statement-I is True, Statement-11 is True; Statement-II is NOT a correct explanation for Statement-I
(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-11 is True
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tan~"x

19. Satement-I : JZ“’“?]" d(cot'x) = +c

In2

d
Statement-1II : & (a*+c)=a*®na

(A) Statement-I is True, Statement-II is True; Statement-I1 is a correct explanation for Statement-1
(B) Statement-I is True, Statement-II is True; Statement-II is NOT a correct explanation for Statement-I
(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True

1-x?

sin”'x X sin”!x
20. Statement-I : Je (1— jdX =em*J1-x* +¢

Statement-1II : Ieg(x) (g')f(x)+f'(x))dx =e*V f(x)+c¢

(A) Statement-I is True, Statement-II is True; Statement-I1 is a correct explanation for Statement-1
(B) Statement-I is True, Statement-I1 is True; Statement-II is NOT a correct explanation for Statement-I
(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True

SECTION - 1V : MATRIX - MATCH TYPE

21. Column -1 Column 11
sin X —cos X T 3n .
A) Iflzjm dx,wherez<x< R ®» sin x
then I equal to
B If_[x—zd LX) e +
(B) X232 TC @ xte
then f(x) is equal to
i _
© lfj'sin‘1 x.cos ™' x dx =f"(x) {EX —x {7 (x)=2v1-x’ } ) on x|

T
+ 3 1-x7 + 2x+ C, then f(x) is equal to

dx

D) If -[xf(x) = f(f(x)) + C, then f(x) is equal to (s) sin!x
®) —-X+c

22. Column-—1I Column -1

&) IFF) =[2Gy and F(0) =0, then F(r2) - -

@) (0= [ oor dxand F(0)=0, then F(x/2) = ® -

.l X Y

(B)  LetF(x)= j e - dx and F(0)=1, ) -

V1-x* 3

/6
If F(1/2)= ,then k=
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_ J‘L _ T
© LetF(x)= X +1)(x +9) and F(0)=0, (r) 4
. 5
if F(\3)= 36 k, thenk =
D) Lmﬂ@:j;jgiigdxmdﬂmzo () n
. _ 2k _ i
if F(n/4)= T thenk = ® 5

SECTION -V : COMPREHENSION TYPE

Read the following comprehension carefully and answer the questions.

Pw (%) , ,
Integrals of the form J‘# dx, where p (x) is a polynomial of degree m, are calculated by the
ax” +bx+c "

reduction formula.

P (%) dx
. dx= Jax? b + A | —
'[\/ax2+bx+c X Py () VaXTHbx e ‘[\/ax2+bx+c

where p__ (x)is a polynomial of degree (m — 1) and A is some constant number.

x —x-1
e.g. I = | === dx then applying the above formula, we can write
j VX2 42x 42

x*—x-1 dx
—————— dx=(AX*+Bx+0) VX’ 4+2x+2 +A |—me
Ix/x2+2x+2 N PARA 4 I\/x2+2x+2

differentiate both sides, we get

x—x—-1 2(X+1) A
— = (AX*+Bx+(0). ——— +(2AXx+B) VX' +2x+2 + —m—
VI +2x+2 ( ) X2 4+2x+2 ( ) X2 +2x+2

x*—x—-1=(Ax*+Bx+C) (x+1)+(2Ax+B) (x*+2x+2)+ A

On compairing coefficeints of like powers of x we obtain the values of A, B, C and A.

dx

x*—6x>+11x—6
If | —F/=————=—dx=(Ax*+Bx+C) /x? +A | 75—, thenvalue of 'A'is
I VxP+4x+3 ( ) VxS +ax 43 I\/x2+4x+3

1
(A) 3 B) 1 O3 (D)-1/3
In Q.No. 1 value of 'C' is
14 14
(A)-37 (B)-= © 5 (D) 37
In Q.No. 1 value of "\, is

37 37
(A) 66 (B)-66 © 5 (D) -
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24. Read the following comprehension carefully and answer the questions.

It is known that

\/sinx N \Jcosx
fanx + Jootx = Jeosx  +/sinx

\/—sinx \/—cosx

if 0<x<ZX
2

if mw<x <3—Tc
J—cosx +/-sinx 2

d 1
& (\/tanx —\/cotx) = E (\/tanx +\/cotx) (tanx+cotx),V x € (0, gj U (n, 37“)

d s 3n
and & (\/tanx—i- cotx) = (\/tanx —\/cotx) (tanx +cotx),V x € (0, Ej U (n, —]

N | —

1. Value of integral I = I(Vtanx ++/cotx) dx , wherex (0 ’gj U (n ’3_7TJ is

2

Jtanx —\/cotxJ ‘e

(4) V2 tan” ( = Vtanx +Veotx } e

(B) +/2 tan’! [ 7

Jtanx —\/COtX\J ‘e

(C)fﬁ fan! [ \/5 Jtanx + cotxJ ‘e

(D) —+/2 tan’! [ NGl

T
2. Value of the integral I = I(\/tan X ++/cotx) dx , wherex € (0 ’E) ,18
(A) /2 sin! (cosx—sinx)+C (B) /2 sin™ (sinx—cosx)+C
(C) 42 sin! (sinx +cos x) + C (D)—+/2 sin! (sinx +cos x) + C
3n
3. Value of the integral I = J‘(\/tanx ++/cotx) dx , where x € (n ,?J ,18
(A) /2 sin! (cosx—sinx)+C (B) /2 sin™! (sinx—cosx)+C
(C) 42 sin! (sinx +cos x) + C (D)—+/2 sin! (sinx +cos x) + C
25. Read the following comprehension carefully and answer the questions.

Letl = Isin“ xcos” x.dx . Then we can relate I with each of the following

(i) I .Y i I, (i) I,
(@iv) | ) Lo (vi) |

Suppose we want to establish a relation between I and I, then we set
P(x)=sin""'xcos™ 'x ... @)

InI andI  ,the exponent of cosx is m and m — 2 respectively, the minimum of the two is m — 2, adding 1
to the minimum we get m—2 + 1 =m— 1. Now choose the exponent m — 1 of cosx in P(x). Similarly choose the

exponent of sin x for P(x)
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26.

27.

28.

29.

Now differentiating both sides of (1), we get
P'x) =(n+1)sin"x cos™x — (m— 1) sin"*2x cos™ ?x
=(n+ 1) sin"x cos™x — (m— 1) sin"x (1 — cos?x) cos™ 2x
=(n+ 1) sin"x cos™x — (m— 1) sin"x cos ™ 2 x + (m — 1) sin"x cos™x
= (n+ m) sin"x cos™x — (m — 1) sin"x cos™ 2x
Now integrating both sides, we get
sin""'xcos™ 'x=(n+m) [ —(m-1)L .

Similarly we can establish the other relations.

The relation between I, and L, is

1 1
AI,,= S (=sin’x cos’x + 31, ,) B L,= S (sin’x cos’x +31, )
— l i3 3 — l in3 3
©) L,= 5 (sin’x cos’x — 31, ,) (D) L,= 1 (- sin’x cos’x + 212’2)

The relation between I, and L, is

NS 3
(=sin’x cos’x + 81 )

1 1
A1, ,= 5 (sin’x cos*x + 81;.,) (B, ,= B

1 1
O1L,= 5 (sin’x cos’x — 81 ) D) I ,= s (sin’x cos’x + 81 ,)

The relation between I, and L, is

ind 3
(=sin’x cos’x + 81, )

W | —

1
M1,,= g(sme cos3x+814’4) B, ,=

(O)1,,= 7 (sin’xcos’x ~81, ) (D)1, ,= 7 (sin’xcos’x +61, )

W | —

1
3
SECTION - VI : INTEGER TYPE

Evaluate : JA cos 2x ®n (1 + tan x) dx

A
AL 5 IX= = X + ¢, then find A
(x* + 2xcosa + 1} JX* +2x cosa+1
[cosec x — cotx secx
Evaluate : J. . dx
cosec X + cot X \/1 + 2secx
J-[xlj dx 1 . 1 )
= - X+— -
X+1)Jx3 +x% +x A tan N + ¢, then find A

l+nx"" —x™

(1—x“) \/l—xz" &

Evaluate : I ex
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® ANSWER KEY ®
EXERCISE - 1
. B2 A3 B4 AS5 B 6 D7 C 8 B9 A 10.B 1.D 122B 13.C
4B 15.B 16.C 17.B 18.C 19.B 20. A 21.B 22. A 23.C 24. A 25.B 26 A
27.B 28.C 29.C 30.B 31.B 32.A 33.A 34 B 35.C 36.B 37.D 38 A 39.A
EXERCISE - 2 : PART # I
1. ABD 2. CD 3. BC(D 4. ABCD 5. ACD 6. BC 7. BCD 8 BD 9. ABCD

10. AB 11. ABC 12. BCD 13. AB 14. BC 15. ABCD

PART - 1I

1. A 2. A 3 A 4 C 5 A 6. C 7. C

EXERCISE - 3 : PART # 1

1. A pB->rC—->sD—q 2. A-5sB—>qC-or 3. A>qB->pC—oprD-oprs
4. AbpB—-o>pC—o>rD—s 5. AsB—>qC—->r D-op

PART - 11
Comprehension#1: 1. B 2. C Comprehension#2: 1. A 2. B 3. A
Comprehension#3: 1. A 2. A 3. B Comprehension#4: 1. C 2. B 3. D

EXERCISE -5 : PART #1

PART - 11

m+1

L2x+1) 3 (2% 43" +6x™ )
3

1.  (x+1)tan -~ 1n@x* +8x+13)+c 2. i C
4 6 (m+1)

3.D 4. A 5. D 6. C 7. C
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1.

10.
19.

21
23

26.

30.

MOCK TEST

B 2. A 3. B 4. A 5. B 6. A 7. C 8. C 9. A
B 11. AD 12. AC 13. AB 14. CD 15. BC 16. A 17. A 18. A
D 20. A

. A>qgB>rCo>pD-or 22. A>tB>tC—o>rD—-s

.1.A 2.D 3.B 24, 1. A 2.B 3. A 25. 1. A 2. A 3.B
1 1
E[sian..n(Htanx)for ®n sinx +cosx|]+C 27. 1 28. sinl(aseczgj +C 29. 2

o 1+x" +C
1-x"

I3
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