Indefinite Integration /

Bl Exercise-1
= Marked questions are recommended for Revision.

= fifed we Sevm aFg uwE 2|

PART - | : SUBJECTIVE QUESTIONS

AT - | : fAYATH® U9 (SUBJECTIVE QUESTIONS)

Section (A) : Integration using Standard Integral :
QU (A) : AP GHIGA B! FEIAT A GHIHAT ¢

A-1.  Integrate with respect to x :
f=fafiaa @1 x & |nE FHHad sy —
(i) (2x + 3)5 (ii) sin 2x (iii) sec? (4x + 5)
(iv) sec (3x + 2) (v) tan (2x + 1) (vi) o
(vii) 2x1+1 (viii)  e¥+s
6
Ans. () (2"1;3) +C (i) =222 ['g iy BEx+9) o
(iv) % /n|sec (8x +2) +tan Bx +2) |+ C (v) % /n|sec(2x + 1)| + C
. 2% i 1 e
(vi) 3 n 2 +C (vii) 2 m2x+1]+C (wiii) +C
6
Sol. (i) I(Zx +3)°dx = % @ +C = % (2x+3)8+ C (here put (2x + 3) = t T&H W)

(i) J'sin 2x dx=-— y cos2x + C
2
(iii) j sec?(4x+ 5) dx= % tan(4x + 5) + C
(iv) Isec(3x +2) dx= % mn |:|sec(3x +2)+tan(3x +2) |] +C
(v) jtan(zx +1) dx= %ﬂn Isec(2x + 1) + C
16 23)( 23x+4

(vi) 2" dx =16 [2* dx=-_ +C= +C
3 /n2 3/n2

N 1 1
(vii) sz+1 dx = 5 (nl2x+ 1) +C

e4x+5

(viii)  [e™* dx = ;. +C

A-2. Integrate with respectto x :
ffoafaa @1 x & g SIS sifog—
(i) sin3x (i) cos3x (i) sin 2x cos 3x
(iv) 4 sinx cos = cos 3x (V) v
2 2 X +3 —/x+2
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Indefinite Integration / “_

Ans. (i) X _ Lginex+c iy 313X, Sginx+C
2 4 4
(iii) 1 cos 5x +l cosx + C (iv) COS X 1 COS 2X — 1 cos3x +C
10 2 2 3
(v) 2 ((x+3)*%+(x+2)%) + C
3
Sol. (i) [sin?x dx=jﬂ ax =X - 1sinaxsc
2 2 4

(i) Icoss X dx= j COS 3x +§cosxjdx _ Sin3x +§sinx +C
4 4 12 4

cos5x N COS X
10 2

1 . .
(i) EI(SlnSX—smx) dx = — +C

(iv) [ 4sinx g CcOS cOS S?X dx = [2sinx(cos2x +cosx)dx

I25inxcost dx +Isin2x dx

[(sin3x —sinx+sin2x) dx = cosx - %cos2x—% cos 3x + C

I( : mer N

X+3=x+2 x+3+x+2

—

(v)

1
= S e——— dX=
J.\/x+3—«/x+2

J'[(x+3)1/2 (x+2)1/2} dx = §(x+3)3/2 %(x+2)3/2+c

Section (B) : Integration using Substitution :
@ug (B) : UfIwRITYT &1 G § HHIGE

B-1.  Integrate with respect to x :
ffafaa &1 x & ang FEad Bifog—
(i) X sin X2 (i) 2X (iii) sec? x tan x (iv) ex al
X +1 e* +X
v) 1-sinx (vi) e (vii) Sos?x+x+1 (vil Sec X
X +COS X e X° +sin2x + 2x /n (secx+tanx)
(iX) X (x) ( lj o) (+1Pe  (iljm —
Jx+2 e x(x° +1)
iijs, — xivpm X[
x*(1+x°)°
Ans. (i) - % cosx?+C (ii) % mx2+1/+C
2
(i) % (tanx)z+Cor 222X L Cc (v)  fnjer+x/+C
(V) /n |x + cosx| + C (vi) %én le*-2| +C
(vii) 1 N |x2 + sin2x + 2x| + C (viii)  4n| ¢n(secx +tanx) |+ C

2
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Indefinite Integration /
. 2 1
(ix) 3 (x+2)2-4(x+2)"2+C (x) 2 (e*—e ) +2x+C
(xi) le3X+e2X+eX+C (xii) —lﬂn 1+l +C
3 5 x°
1(, 1Y"° (-8
(xiii) ~2 (1 +X—5j +C (xiv) oA +C
Sol. (i) I= Ixsinx2 dx Put =t WA WX = X dx = %
2
= I=1J.sin t dt=—&3t+ 998X ¢
2 2 2
. X dt
(i) J ' dx Put x2+1=t3@I W = xdx = —
X2 +1 2
= I=1 ﬂ=lfn(X2+1)+C
2t 2
(iii) I= _[sec2xtanx dx Puttanx =t3@" W) = sec2x dx = dt
2
= 1=ft dt=20X ¢
2
. e +1
(iv) I= I - dx Pute*+x =tWA W = (ex+ 1) dx =dt
e* + X
= [=/nEe*+x)+C
(v) Letd T x +cosx=t = (1-sinx) dx = dt

I= %:€n|t|+ C =/n|x +cosx| +C

(vi) Izéj%dt where &l e>*—-2=t = 2e%dx = dt

=l Mmit|+C = 1 Inle*—2|+C
2 2

(vii) Let ATFT X2 + sin2x + 2x =t
2(x + cos2x + 1) dx = dt
_pdt 1

I[=|===4n|t]|+ C=l /n|x® + sin2x + 2x| + C
2t 2 2

(viii) Let®T9T ¢n(secx +tanx) =t = secx dx = dt

soI= % =/nt+ C = /n|/n(secx + tanx)| + C

. X . dx
() '[\/x+2
=J‘«/x+2 dx —I 2 dx
X+2
=§(X+2)3/2—2x2\/X+2 +C

=§ (x+2)2-4(x+2)"2+C
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Indefinite Integration / “_

(x) LetdMl e¢=1 = e*dx=dt dx=%dt

1= f[t+] o - j(t+l+3j at =Lt omt]+C = Le* —e®)i2x4C
- t)t £t T2 2 T2
(xi)  Put t=e @I W = dt = ex dx
3 3x

+e” +e*+C

- IZI(t+1)2 dt = j(t2+2t+1) dt =t§+t2+t+C= ©

X4

xii I= | ———— dx Let AT x5 =t 5x4 dx = dt
(i Ix5(x5+1) =

1=1j a 1 I_L} ot
51 (t+1) 5[t t+1

% [nft| —¢n |t + 1))+ C

5
=l X_lic =—l€n1+l5 +C
5 1+x° 5 X
(xiii) 1= j; dx
X5(1+X5)1/5
I= j 1 dx

1 ¢ dt
-5l
PEST g 1y
N & 400
5 4/5 4(+x5j i
2_
(xiv) 1= %% 8 x

=jl3 f1—% dx Put 1—%:??@#11‘\’ = l3dX=ldt
X X X X 8

t
= 1=jt.§dt

e 1, 8y? (-8)"
ML L T O S Ao
8 3 24 X2 24 x
2
B-2.  Find the value of [ A1) [16JM120472]

,f(xz +2) .
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Indefinite Integration / “_

Ans.

Sol.

B-3.»

Sol.

(x% +1)
j\/ﬁzﬂﬂﬁa‘ﬁnl
2{(x*+2)+C
Lotar 1= S Y (X” L2

Put x2+2=t?Eﬁt|’\f:>2xdx-dt
=1= j% =22+ C=2x+2+C

Evaluate the following :

fr=fafaa ®1 ga #ifog —

X in(x+1)

. XCOSX —Sinx - X +1
® I( Xsinx jdx @ xiner ) | &

Ans. (i) In (%} C (i) In[wj+ c

X

() I— (xcosx+smx 23|nxjdx= IXCOSX,+SInXd—Ide=In(X sin x) — 2 Inx + G=In [smx}c
X sinx X sinx X X
+In(x +1) = 2In(x + 1) ﬁ+ln(x+1) 5
"I— dx= || Z———— |dx— | = dx =1 | 1)) —Inx2 + C
(i) XIn(x 1) X I X(In(x+7) X Ix X =In (X In(x+1)) — Inx? +
=In R j+C
X

Section (C) : Integration by parts :
¥ug (C) : GUs: IHID A :

C-1.

Integrate with respect to x :

ffaRaa &1 x & ANg TR HIfTg—

(i) X N x (i) X sin2x (iii) x tan-" x (iv) nx
2 -1
(V)= sec Wiy 20 ef i) sinJx (viii) %
+X
(ix) ex sin x (x) e (sec?x + tan x)
x? x? X X 1
Ans. (i) — /hx—— +C (ii) — — = sin2x— —cos2x + C
2 4 4 4 8
2
(iii) X tanx— X 4 1 tan-'x + C
2 2 2
(V)  x(x—1)+C (v)w +%€n|secx+tanx|+C

/\
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Indefinite Integration /
vi)  (e-1)e‘+C (viiy  xsin Jx + &“_ 1 sin Jx + C
-14\2
i) xtan-x— ~n(1+x) - B X o
2 2
(ix) % (sinx — cosx) + C (x) e tanx + C
2 X2 X2
Sol. (i) _[x /M x dx =/nx. —-— j— —dx =/x. — —— +C
2 4

2

4

(ii) .[xsinzx dx = J‘x(#j dx= X - %_[xcost dx

X  sin2x 1Isin2x

x _x
4 2°

(i)  [xtan'x dx

X2
=tan'x. — —

2

X
2

(iv) J'ﬁnx dx=j1 .

(v) Let #IFT t = tanx

dt = secx dx

2

2
dx +C=X——5sin2x—l cos 2x + C
4 4 8

_ 2
X+—11dx=x—tan-‘x—lj1.dx+lj .
1+x 2 2 P 2°1+x

tan-' x — X 4 ltan-1x+C
2 2

/nx  dx =x|nx—j1.x dx=x/nx—x+C
X

I:_f\/1+tan2x seczxdx=J'\l1+t2 dt =% 1+t2+% mt+1+t3|+C

sec xtanx
2

(i) 1= j 2x3e* dx

+ In|secx + tanx| + C

Put X=tEI W = 2x dx = dt

= I= _[t.e‘ dt =te'—e'+C=x2e’ —e° +C

(vii)  I=[sin"Vx dx

:
ut  Jx =t3@IT W = ——dx=dt
p o0

: dt
= [=2 |sin't . t dt=2sin"t. — — x—dt—tzsln‘t+ 1-t% dt -
j 2] NE o= [
=t23in-1t+l 1-t° + l sin"t—sin't+ C =xsin" \/; + \/;— 1-x - l sin”' JYx +C
2 2 2 2
(viii) Let#dm™Itan'x=t = 5 dx =dt
1+ X

=N I=[ttan®t dt = [t(sec’t—1) dt =[t sec’t dt-[t dt

2

=ttant — /n |sect| - tE+C

= X tan-'x — % m(1 + x2) —

(tan™' x)?
2

+C

/\
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Indefinite Integration /

(ix) 1= jex sinx  dx

=—e*Ccos X + Ie*cosx dx =—eXcosx+eXsinx—.[exsinx dx

I= %ex (sinx—cos x) +C

(x) .[ex(sec2 x+tanx) dx=extanx +C

C-2.  Find the antiderivative of f(x) = In (In x) + (In x)2 whose graph passes through (e, ). [16JM120473]
f(x) = In (In x) + (In x)=2 &1 FfISTEAHAS TG DY fTqDT a6 (€, €) A ToRal 2 |

Ans. y-= x[ﬁn([nx) —L} +2e
nx

Sol. jf(x) dx =I[€n (Enx)+m] dx

Put /nx =t¥&T TR = x = e' = dx = et dt
11 1

1
nx

= je‘(ﬁnu 1) dt = je*(fnt——+—+—2j dt =et (ﬁnt—lj +C=y=x (én (ﬁnx)——j +C
ttot t 1

3

- it passes through (e, e) TE (e, e) A SR g =

Hence, §9 U®R y =X [(n([nx)—i} + 2e
nx

Section (D) : Algebraic integral :
@ug (D) : NIRRT FHIHA :

D-1.  Integrate with respect to x :

frafaflad @1 x & 9NE FHaT Diforg—

. 1 .. 1

i i

) X2 +4 (i) x?+5

, 2X +1 x% -1

iv — v

(iv) x2+3x+4 v) X3 +x
(vii) x* +4 (viii) Vx® +2x+5
X)=m x5 yad+x°

. 4 2X+3
iv /n|x2+3x + 4| - —tan™’ +
(iv) | | N N

(vi) nx +x®-4 |+ C

C=2e

(Vi)

(iii) lta pitSa)] C
2 2
1+ X2
X —arctan x + /n ~ +C

g X2+4 +2/n|x+ Vx>+4|+C

(i) XTH SEr2x15+2m ‘x+1 +«/x2+2x+5‘ +C

oy 21372
(ix) _%_g 2x + 1) A x—x2 —%sin1(zx+1J+C

3

3 (@3 + x3)52 — ==

=

(@ +x3)32+C

NG
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Indefinite Integration / “_

1 1 X 1 1 X
Sol. i dx =— tan' | = ii ————dx= —=tan' —= +C
® J'x2+4 2 [2} W) Ix2+5 J5 \E+
1 1 X+1
iiii ————dx=—tan' | — [+ C
(i) I(x+1)2+4 2 [ 2 j+
2X +1
iv I= | — dx
() -[x2+3x+4
Let AT 2x+1=A (di(x2+3x+4)] +B=>2x+1=A2x+3)+B=>A=1 & B=-2
X
= I=J‘22X—+3 dX _J.Z; dX
X +3x+4 X +3x+4
=/n (x2+3x+4)— J‘ 2 dx=fn(x2+3x+4)—j 2 dx

=/n(x® + 3x + 4) — hd tan-! (2X+3j +C

7 V7

(v) 1=J'X:_1 dx =IdX—j dx _-[x( ; dx = x—tan-W—[I%dx—%IXEL dx}

X% +x 1+x° X% +1)
V1+x2

X

+C

= X —tan'x — /n|x] +% /(x2+1)+C=x—tan'x + /n

+C

(vi) J.\/x;_—4 dx =fn‘ (x+«/ﬂ)

(vii) I\/x2+4 dx
2
N [_ 44} .C

= = VX
2 2

=% x*+4 +2/n (x+«/x2+4) +C

(viii) [\%®+2x+5 dx = [Jx+17+28 dx
- (x+1) VX2 +2x+5 +2¢n ‘x+1 +M‘ +C

2

(ix) _[(x—1) V1-x—x® dx

=%j(2x+1—3) 1-x-x2 dx
= %I(2X+1) J1-x —x2 dx —%J\h—x—xz dx
=%J(2x+1) J1—x—x? dx—%f 5—(2x+1)? dx

(1-x—2)"" 3 15 2x +1

=— 1 2 2x+1) J1-x-x* - —= sin" C

3 g @+ 1) 16 ( 5 ]+

x) I= fx5xia3+x3 dx Puta®+x*=f @I W = 3x2 dx = 2t.dt
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Indefinite Integration / “_

15
D-2. Integrate with respect to x :

frafafad &1 x @ 9Ng FIEHa Bifog—
(i) ; (ii)= I N

(x+1)(x+2) (X2 +1)(x +3)
3x+2 . 1
(i) (iv)

(x+1)°(x+2) (X+1)(x+2)(x+3)
Ans. (i) m X e

X+2

(i) ién X + 3| — l€n|x2+1|+itan-1x+C
10 20 10

(iii) 4/nx + 1| + ( 1 —4/n|x+2|+C

+1)

v ]

nx + 1] —€n|x+2|+%€n|x+3|+C

2
1 1 1 X +1
Sol. i = - dx =/n C
M I(x+1)(x+2) J.(x+1 x+2j x+2+
1
ii I= [———dx
W I(x2 )(x +3)
A Bx+C 1
Let 9= I A (X2 +1 Bx + C 3) =1
® x+3 X1 (C11)(x+3) = O +1) + (Br+ C)x+3)
Put  x=-33&1 W = A=1/10
and eI A+3C=1 A+B=0
B=-1/10
C= 3/10
= I= 1 de—l jf—xdx+ij 21 dx=l£n |x+3|—l £n|x2+1|+itan—‘x+K
107 x+3 20 7 x°+1 10 7 x° +1 10 20 10
3x+2 A B C
I= |————dx= |—dx dx ——dx
(i) J.(x+1)2(x+2) J‘x+1 +-[(x+1)2 +J~x+2
dx dx dx 1
=4 - -4 =4/n|x + 1 —4iix +2|+C
-[x+1 -[(x+1)2 J.x+2 b+ |+(x+1) b+ 2]+
vy 1=] 1 dx  put  x+1=t¥@H W = dx = dt
(X+1)(x+2)(x+3)
1 1 1 1 1 1
I=|——— dt =|- |——-———] dt = - dt
= -[t (t+1)(t+2) -[t LH t+2} I[t(tﬂ) t(t+2)}
- j(l—Lj—l[l—Lj dt =L int—mit+1] 4~ mijte2)+C
t t+1) 2\t t+2 2 2
= l£n|x+1| —nx+2|+ lfn|x+3|+C
2 2
D-3. Integrate with respectto x :
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Indefinite Integration /

frafeRaa &1 x & |Ng THTHe HifTg—

. 1 o 1+ x5 1—x2
P L i LA
) x* +x% +1 (i) 1+ x* (i) 1-x2 +x*
x+1 1
, L
Ans. (i) T tane [X _1J LS )1( +C
243 3x 4 X+—+1
X
1 X% —1
ii — tan™’ C
W (ﬁ j
e
(i) - —— /n +C
2J3 x+1+ 3
Sol (i) I_J; dx - lj‘ (x*+1)-(x* 1) dxoo
| x*+x% +1 2 x* %2 +1

where T8l u=x-1/x = (1+l) dx =du
X
and dm V=X+ = (1—%) dx = dv
X
1 u 1 v-1
I= tan”' | = | -—— /n | — C
B [\/5] 4 vel| T
x+1 1
1 [x2—1j 1 F
= —— tan /n +C
2\3 3x x+1+1
X
1+ 1
) o
(ii) 1=j1+x4 dx = | 1"2 dx
iy~ X*+—+2-2
X

X Putx—1=t?‘@ﬁtr\' = (1+l2]dx=dt

Q ® | Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
/\ esonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in

Educating for better tomorrow == | "F, o™ 1/800 258 5555 | CIN: UB0302RJ2007PLC024029




Indefinite Integration / “_

(“12} 1 1
= . dx Put x+ — =t W =  1- — =dt
2 X X
(o) ()
X
1
dt 1 X+ -3
= I=-— j 5 == log )1(— +C
tz—(«/g) 23 x+;+«/§
D-4. Integrate with respectto x : [16JM120474]
ffafaa &1 x & AN FHHaa B —
(X +1)/x+2 (X2 —4)\x +1
1

EN

1
(x+ Vx> +2
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Indefinite Integration / “_

. X+2— 1 t-¥3 | 1 .
Ans. i) N | —=———1|+C (i n — — tan-'(t) + C, where T8l t = /X +1
Ol et ® 4( 3| 2 v
2 A 1
(iii) ——ﬁn t—— —|+C, where S8l t = 1
+
(iv) —tan™ ,/
dx
Sol. i = | ———— Put X + 2 = 2GR = dx =2t dt
L I(x+1)\/x+2
T - P Y e g T
(tP-1) .t 2 |t+1 JX 42 +1
1
ii [= | —————— dx ut X+1 =387 R’ dx = 2t dt
() I(x —4)\x +1 P
dt . ) ]
= 1 ;2 dt —l J'% dt = L n t_ﬁ —ltan-‘t+C, where W&l t= «x+1
2 tz_(@) 2 712 41 43 | t+3] 2
dx 1 1
(iii) [= |——— Put x+1= - @9 WX = dx=—— dt
I(x +OVXE +2 t t?

__

1= | e A at =_IL=_LI
o s

2
=—ifn [t—1j+ (t—l) +g +C where 9@ t= (Lj
3 3 3 9 X+1

dx 1 1
(iv) 1= Putx = - @7 W = dx =— — dt
J.(x2+1) VX2 +2 t t?
_tlzdt t dt
= 1= = Again put 1 + 22 = %@+ RR=> 4t dt = 2z dz
1+12 |1+ 212 (1+t2) J1+28
t? t
1 z dz 2 ¢ dz } L [xF+2
31=— EIW = Ejﬁ=—tan1(2)+c=tan1 [ X2 j+C
1+ .
2
D-5. Evaluate the following :
f=ifarRad &1 gt HifsTg—
(i) j 14X o (il j X1 o (i), j X1+ X gy
X X+1 N
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Indefinite Integration /

|
[x+%j+\/x2+x +

i) - In‘x+\/x2 1

Ans. (i) %In

+C (i)

(2x+2)

zjm

(1+x)

ij
4]

Sol. (i

~

+ —

2

\/x2+x+C

1

|
n (x+%}+\/x2+x +

U2 +x +C

%sin‘1 x—gxh—xz —\J1-x2 +C

(2x +1)

el

(2x +1)dx

ax
S

+C

i’ i 1 2x
(ii) |=J’[ X2_1de=§j\/X2_1

(iif)

dx—j\/dzx

x(1+x))dx _ J-((x2—1)+(x+1

_ 1
N Fxt

1 —2xdx
—_[\/1—x2 dx—EJ‘\i1 =

S

= \/H —In‘xm/ﬁ

X< -1

M_xd“_j?“?

—(%«/1—% +%sin1xj—x/1—x2 +sin”"x+C = %sin"x—§\/1—x2 -J1-x2 +C

Section (E) :

@vs (E) : Provifada vasi &1 aHad

Integration of trigonometric functions :

sin*x
cos®x

E-1. Integrate with respect to x :
frafafad &1 x & |ue GAThaT dIfug—
(0) 1 (ii) 1 (iii) 25|nx+2093x
2+C0oSX 2-CcosX 3cosx +2sinx
2 .
(iv) ; v) ;2 (vi) cosecx.sinx )
1+8inx +cosx 2 +sin” x (sinx — cosx)
: 2 tanx/2 .. 2 X
Ans. (i — tan™ +C (ii) — tan™ [\/?7 tan —j +C
"B ( 5 j B 2
iy 19%_ 2 /i (3cosx + 2sinx| + C (v)  mli+tanZ | +C
13 13 2
\/_tanx .
v —t +C Vi /|1-cotx| +C
(V) 7 [ N7 (vi) | |
(vii) tan x + lsm 2x — 3x +C
4 2
dx
Sol. i I= |——
M -[2+cosx
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Indefinite Integration / “_

sec? X dx se > dx y
2 = 2 put tan 5" t YT U

ol1+tan? X |+[1-tanz X 3+tat X
2 2 2

1 X 2 dt 2 t
= —secz—dx = dt = [=|—— = —tan'—= + C
2 2 I3+t2 J3 J3
tani
= —tan'|—=| + C
N B
.. dx
i I[= |——
(i) -[2—cosx
5 X
sec —dx
2+2tan’ = —1+tan’=
2 2
sed > dx < N «
- [—2 put J§tan— =t ITH U¥ = 7secz—dx = dt
1+ 3tarf = 2 2
2 dt
= = —
J§-[1+t2
2
- 2 tan'(t) + C = -2 tan-! J3tan j+
& N5 5

J2sinx+2003xdx
3cosx +2sinx
put 2 sin x + 2 cos x = A(3 cos x + 2 sin x) + B(-3 sin x + 2 cos x) YW U

(i) 1=

= 2 = 3A + 2B and eI 2=2A-3B
= A = E B = —3
13 13
2sinx+ 2cos: 10 12  dt
3cosx+ 2sin: 13 13
10 2
= —(x)— —=In|(3cosx +2sinx)|+C
13 13
1
iv I = dx
(iv) -[ 2tan x/2+1—tan2 x/2

1+tan®x/2 1+tan®x/2

sec®(x/9 1
= I— X  put tan x/2 =t WA WX = —sec?(x/2) dx = dt

2+2tanx/2 2

I= —dt _/n|t+1|+C-ﬁn1+tan— +C
t+1 2
dx sec? x

v I= = dx ut tanx =t IEH UR sec? x dx = dt
V) J.2+sin2x -[2sec2x+tan2x P

| dt _11 dt IINCIVRTENS SO IAPS BT VC] AL S
3t2+2 3 24+(\2/3° 342 J2/3 J6 NA)

- jcoseCZX.sinx
~ J(sinx —cosx)

2
dx = Icosec X_dx put 1—cotx=tIWA U = cosec? x dx = dt
(1—cotx)

(vi)

/\
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Indefinite Integration / “_

= I=/|tj+C =/n|(1—-cotx)|+C
a4 _ 2,,\2 4y 2
Ismzx dx = I(1 coi, X) dx = I1+cos x22cos X
cos” x cos” X cos” X

_[[seczx+m—2j dx = jseczx dx+lj0032x dx—ﬁj'dx
2 2 2

(vii) dx

tanx+lsin2x—§x+C
4 2

E-2. Evaluate the following

1 @1 '8 PIRIU-
. sinX +cos X . COSX —SinXx
0 J‘£9+16sin2xjdx ()= -[[ J8 —sin2x de

Ans. (i) 1 / [4(smx—cosx)+5 ; smx+cosxj +C

—n - +C (ii) sin-
40 4(sinx +cosx)—5 3

Sol (i) J- (sinx + cos x)dx _J- (sinx +cos x)dx
' 9-16((sinx —cosx)? —1) 4 25-16(sinx —cosx)?
= J'L {by putting T&= T sinx — cosx = t}
25-16t
1“‘(4”5)
=J- dt 2=10 4t-5 +C=l£n 4(s!nx—cosx)+5 L C
25— (4t) 4 40 4(sinx +cosx)—5

(i) I[cosx—sindeX 4 cosx —sinx ax = | cosx —sinx dx
V8 —sin2x \/8 [(sinx + cos x)? \/9—[(sinx+cosx)2]

= el = + C {sinx + cosx = t} = sin™' (%J + C =sin™! (—smx ;COSXJ +C

3% -t
) =S
E3.  If [ [ °°S a —2(Atan2 x +Btan? xJ +C, then find A and B.
sin'’
cos® x =2 =
afe j ——— dx=-2|Atan2 x+Btan2 x | +C, &, @ AR B &I A A1 BIfoTq |
sin'' x
Ans. A=l ,B= l
9 5
1
Sol. = | [————— dx = |[(tanx)""?sec* xdx
I (tanx)"(cos® x) -[ (tanx)
= J'(tanx)""2(1+tan2 x)sec? xdx put tanx =t @A W sec? xdx = dt

I= J'tﬁ/z t7/2 dt
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Indefinite Integration /
= _—2t‘9/2+_—2t‘5/2+C = _—2(tanx)‘9/2+_—2(tanx)‘5/2+C = A=l ,B= 1
9 5 9 5 9 5
Section (F) : Reduction formulae
Tvg (F) : S99 G4
F-1= Ifln= _[;dx then prove that In = X + 2n-3 n-1
(x® +a%)" 2a%(n—1)(x® +a®)""  2(n-1)a’
1 X 2n-3
& In= [————dx T HINTT |n = + -
" j(xz T a?) e "T 22N 1ad)  2n-Nad
2
Sol. In= [1.(x?+a%) "dx = ———+2n[—2
.[ (" #a’) = (x® +a)" I(x2+a2)n+1
X ((x* +a%) -a®) X
= In= (X2 +a2)n + _[ (X2 +a2)n+1 = In = m + 2nln — 2a2n In+1
= 2a%n Ins1 = (2n —1)Ih + % = = (2n2_ S)In_1 to2 > 2 2\n-1
(x=+a%)" 2a*(n—-1) 2a°*(n—-1)(x*+a”)"
2an 2x"(a—x)¥?
F-22s IfIn= [x" (a—x)"2dx then prove that In = In1—
2n+3 2n+3
Nia_ y)3/2
I In = Ix” (a—x)"2dx a9 fg SN 1o = 2an In-1— 2x@a-x""
2n+3 2n+3
-2 2n
Sol. = |x"(a—x)"%dx = In= —x"(@a-x)*% +=—[x""(a—x)*?dx
[x"(a=x) 5 X'(@=x)"+ =[x @ -x)
= In = _?zx”(a—x)y2 +%jx”"(a—x)(a —x)"2dx
2= a2 2an ¢ oq 172 2n n 12
= In=—x"(@a-x)>""+—|[x""(@a—x)"dx —— | x"(a—x)"“dx
5 X'(@-x) [x(a=x) 5 1¥@x
n 3/2
= In+ 2—n In = _—2Xn (a = X)s/2 + = In1 = In = 2an -1 — M
3 3 2n+3 2n+3

PART - Il : ONLY ONE OPTION CORRECT TYPE

R - Il : B U 98 fdhed UBR (ONLY ONE OPTION CORRECT TYPE)

* In each question C is arbitrary constant

TAF Y9 § C W AT B |
Section (A) : Integration using Standard Integral :
Gus (A) : 99® THIHA D FEEAT H TG ¢

A-1.  Integrate with respect to x : v/x+1
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Indefinite Integration /
Jx+1 & ane garbes ST
3/2 3/2 3/2 3/2
L +;) +c (g XV +21) +c (¢ 2 *31) +c (o AV ;1) +C
Sol. I=J\/x+1 dx = 'f\/t_ dt where 581 x + 1=t = dx = dt
= I=§t3’2 =§ (x+1)2+C
1
A-2 Integrate with respectto x ;| —
g P V2% +1
1
——— B x P AU TP &—
Nox +1
(A") V2x+1+C B) (2x+12+C  (C) —/2x+1 +C 0 —' .c
(2x+1)
Sol. I=J. 1 dx put i1zt mdx= X @ w
Jex +1 2
1 dt
= I=—|[—==+2x+1 +C
> IJ{ "
A3 If | 1 ;_n dx = tan (§+aj + C, then [16JM120475]
+sinx
(Ava=-2 CeR (B)a==,CcR Ca=2Z CeR (D)a=X,CeR
4 4 4 3
If .f 1, dx=tan(5+aJ +C &, d—
1+sinx 2
(A*)a=—§,CeR (B)a=%,CeR (C)a:%“,ceR (D)a=g,CeR
1 1 T X
Sol. I=.[ dx =I dx =—Isecz(———j dx
1+ cos (n—x) 2cos? (n XJ 2 4 2
2 4 2
= tan L +C =a=—-——,CeR
2 4
A-4 If j(sin 2x —co0s2x) dx =% sin (2x — a) + C, then
afg .[(sin2x—0032x)dx = % sin (2x —a) + C &I, dI—
(A)a:%",ceR (B*)a:-%“,ceR (C)a=%,CeR (Dya== ,CeR
1 sin2x 1 . T
So 2cos X +C \/Esm( x+4j+
= %sin(2x+%}+0 —a= —%, CeR
A-5 The value of ICOS 2x dx is equal to [16JM120476]
Cos X
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Indefinite Integration /

(A*)2sinx—/¢n|sec x +tan x| + C

(C)2sinx+¢n|secx+tan x|+ C

J‘COSZX
COS X
(A*)2sinx—/¢n|sec x +tan x| + C

dx &1 |19 B—

(C)2sinx+¢n|secx+tan x|+ C

(B)2sinx—/n|secx—tanx| +C
(D) sinx—¢n |sec x—tan x| + C

(B)2sinx—/n|secx—tanx| +C
(D) sinx—¢n |sec x—tan x| + C

2
Sol. 1= ICOSZX dx=IM dx =25inx—jsecx dx =2sinx—/n|secx +tan x| + C
COS X COS X
A-6 j de:Acos 4x + B; where A & B are constants, then
cotx — tanx
(A) A=-1/4 & B may have any value (B*) A =—-1/8 & B may have any value
(C)A=-12&B=-1/4 (D)A=B=1/2
IM dx = A cos 4x + B; STef ATUd B3reR 8, dd —
cotx — tanx
AA=-1/4TEGBHT B M AT B ABar & (B)A=—1/8TIB &1 ®Ig Il #19 &1 AHT 8
(C)A=-1/2Wd B=-1/4 (D)A=B=1/2
Sol. Ide=Acos4x+B
cotx — tanx
2 .
L.H.S. 9™ u& =IZCOS 2xsmxcosxdx = _[2cos2xsinxcosx dx = lj.sin4x dx
cos2x 2
L (SRR 1 cosax+B
2 4 8

Section (B) : Integration using Substitution :
@us (B) : UfoReY" @ el | GHIG :

a
B-1.  The value of j dx is equal to
Jx
& &
A 2-icC (B*)23—+C(C) 2a% mma+C (D) 2a™ +C
Jx /n a
al 3
— dX DT {1 &—
1=
& &
A 2 icC B) 22 ,c©)2a* .ma+C (D) 2a”* +C
Jx /n a
Sol 1—jaﬁdx Put Jx =tv@¥ W = X
' NN 2.x
a\/x'
= I=2 jat dt =2. +C
/na
B-2.  The value of j 5%, 5%, 5* dx is equal to [16JM120477]

ISSSX. 5%, 5% dx &l A1 &
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Indefinite Integration /
55" & 55" 55"
A —— B) 5> (/n52+C c* D +C
(A) (n 57 (B) ({n 5) ( )(fn 57 ()(£n5)2
Sol. Let (A 5% =t
— 5% /m 5 . 5. /n 5 dx=dt
t t 55
=29 5 oo ¢
(4n 5) (¢n 5) (/n 5)
B-3. The value of j— X ax is equal to
sSinX CosX
(A*) 2Jtanx +C B) 2Jcotx + C(C) —“aznx+ C (D) Jianx +C
j aNX gy 1 A1 2=
SinX CosXx
(A*) 2Jtanx +C B) 2y/cotx + C(C) —“aznx +C (D) tanx+C
Sol. 1= I /tanx X =J‘_‘tanx sec?x dx Put tan x =t @ W
sinx cosXx tanx
= sec? x dx = dt
= I_'[—dt _2\/t_ +C =24tanx +C
B4 If | N dx =K sin' (2 + C, then the value of K is equal to
1-4*
gfe I \/2_ dx =Ksin (20 + C &, @ K& A4 8-
1-4*
(A) ¢n 2 (B) lfn 2 (C) l (D*)L
2 2 /n 2
Sol. Let (A1 ) =t = 2¥log2 dx = dt
1 1
I= =— sin'(t) + C=—— sin'(29) + C
n 2-[1/ t2 /ma2 sin(t) + /n2 sin (2 +
. K= 1
n 2
B-5. Ify= I > andy = 0 when x = 0, then value of y when x = 1, is:
afg y = I—maﬁ?y 08 SEfh x=0,d x=1TW y®H 99 & —
+x°)
A 2 (B) V2 C) 342 (D) =
3 2
dx 1 2
Sol. y=[————7 put 1+ =PXW = - dx=2tdt
s 1 X X
X (1 + 2)
X
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Indefinite Integration /
-t dt dt X
= = =— |5 =+C= +C
= I% N
’
0)=0 = C=0 1)= —
y (0) y(1) N
B-6. Thevalueof [ tan®2x sec 2x dx is equal to : [16JM120478]
[ tan®2x sec 2x dx 1 HF & —
(A)lsec32x—lsec2x+C (B)—lse032x—lsec2x+C
3 2 6 2
(C*)lse032x—lse02x+C (D)lseca2x+l sec2x+C
6 2 3 2
Sol. _[tana 2x.sec2x dx
I= J'(sec2 2x —1) sec 2x.tan 2x dx Putsec2x =t¥@ ¥ R = 2 sec 2x tan 2x dx = dt
= -—Itz t———l +C = —se032x—lsec2x+C
2 6 2

B7. I [x™% . (143)"° dx=P (1+x972+Q (1 +x%9 + R (1 +x*%)%% + C, then P,Q and R are

AR [x2 . (14x82) dx =P (1+x52)72 + Q (1 +x2)2 + R (1 + X599 + C, 7@ P, Q2 R @1 71 &

(AP -, Q== =,
35 25
4

C)P=-—2 ,Q=——

©)P=-=

[16JM120480]

R= 4 B P-— Q-2 R-—+
15 35 25 15

1R=i (D)P=i!Q=_£ 5R=_i
15 35 25 15

Sol. Let ®FII= jx‘3’2(1+x5’2) dx = fxs x3/2 1+x5/2)1/2dx
Put 1 + x52 = t 3@ TR = x32 dx = dt

2
=1== [(t-1)7>t"?
s [

4 (1+x°2 )7/2

+_

15

— %I(t5/2+t1/2—2’[3/2) dt = g [2t7/2 %’[3/2 —2.§t5/2} +C
+C

X572 g8 i 5/2)3/2
(1+ ) (1+x )

25

ks

" 35
On comparing with given, we have
T HA W
4 8
P = —, Q == — , R —
35 25

B-8. The value of j

(0]

15

dx is equal to [16JM120481]

Iidxaﬂqﬁ%_

x(1+x7)
2 2
(A) In x| + 7£n 1+x’]+C (B) £n|x|—7 m|1-x"1+C
. 2 2
(C)€n|x|—7€n|1+x7|+C (D)£n|x|+7 m1-x1+C

/\ Resonance”’

Educating for better tomorrow

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029




/\

Indefinite Integration /
1-x’ 1+ x 2
Sol. _ = —dx -2 dX =x|-=m|1 +x’|+C
J.x(1+x7) J. x(1 +x’ I J X 7 | |

Section (C) : Integration by parts :
¥rs (C) : GUsI: JqHIHAA -

C-1.  The value of I(x—1) e dxis equal to
j(x—1) e dx &1 d1 38—
(A) —xex+C (B) xex + C (C*)—xe*+C (D) xe>*+ C
Sol.  [(x-1) e> dx
=(x-1) Ie‘x dx — I(dix (x—1)je‘xdxj dx == (x—1)e*—e*+C =—xe*+C
C-2.» The value of J.e‘a”qx (%J dx is equal to [16JM120482]
(A%) xe™ X +C (B)x2 ™ +C ©) % e +C  (D)xe™'* +C
[eer™ (M} dx BT A 28—
1+ x
(A) xe™'* +C B)xe=" +C () - €™ +C  @xe™ " iC
Sol. Let(@™N)tan'x=t = dx =dt
1+x
I = J'e*(seczt+tant) dt =e'tant +C
— Xetan"x +C
C-3. The value of j [f(x)g"(x) — f"(x)g(x)] dx is equal to
[IH(x)g"(x) = £"(x)g(x)] dx FT A 8-
(A) ( L (B) (x) 9(x) — f(x) () + C
g(X)
(C*) f(x) g'(x) = f'(x) g(x) + C (D) f(x) g'(x) + f'(x) g'(x) + C
Sol. (f(x) g"(x)—f"(x)g(x)) dx = jf g"(x) dx — jf"(x) g(x) dx
= 1(x) g'(x) = ['(x) g'( = [0 9x) =f(x) g'(x) + 100 90 = () g(x)
=1f(x) g'(x) = '(x) g(x) +
C-ds | (Mimdx equals [16JM120483]
x? -1
j Xgnxm dx TR B—
(x* -
(A% arcsecx—\%+0 (B) sec™ x+ ir;f1+C
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Indefinite Integration /
(C) cos ' x— "X _.¢ (D) secx — NX .¢
x2 -1 IxZ -1
X Inx X dx 1 X .
Sol. =J. W dx = /nx IW—I(; . J‘m de dx (Integratlon by parts)
(TUST: AT W)
= Inx ( ! j+_[ dx X secix +C
UxE -1 xxe -1 x% -1
C-5. The value of j (x emsnx — cos x) dx is equal to:
j (x esinx — cos X) dx BT HIF B—
(A) xcosx+GC (B) sinx—xcos x + C
(C*)—emcosx+C (D) sinx +xcosx +C
Sol. .[(xe””S‘”x —cosx) dx = .[xsinx - jcosx dx = —x cos X + jcosx dx — jcosx dx

=—e™cosx+C

Section (D) : Algebraic integral :
@ug (D) : NIRRT FHIHA :

D-1.  The value of sz_x is equal to
X+ X+1
N [2x+1j 2 (2x+1J
A) — tan +C B*) — tan™! +C
(A) 5 N (B N NG
1 2x +1 2 2x —1
C) — tan-‘( j +C (D) —=tan ( J +C
NE] 3 NE] NE]
j ~ e
X+ X+1
NG [2x + 1) 2 (2x + 1)
A) — tan +C B*) — tan +C
(A) 5 N (B Na NG
1 2x +1 2 2x —1
C) — tan-‘( j +C (D) —=tan ( J +C
3 3 3 NE)
Sol. 1I= j & - = % tan-' (23;1} +C
(x+1/2) +(\/§J
2
D-2.  The value of '[ x2(x41T)3’4 dx is equal to [16JM120484]
j W dx 1 A1 %_
1 1/4 1 1/4 1 1/4
(A) [1+—4j +C (B) (x*+ 1) +C (C) (1——4j +C (D*) - [1+—4J +C
X X X
1 1
Sol. I=_[ dx put 1+— =t I W
5 1 i 3/4 X
X (1+—5)
X
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Indefinite Integration /
4 1t 1
= —FdX:dt 1= ——Jt3/4 = —Z. 1/—4+C= - (14—7} +C
1 1 4
Sol. I= j dx put 1+— =t W@ | = ——dx=dt
5 1 a4 x* x®
x>(1+—)
X
1, dt 1t 1\
= I=—4J.t3/4 =—Z.m+c =_[1+7j +C
D-3.=. The value ofj dx is equal to
xy1-x3
[ X w2
xN1-x3
1 1-x° —1 1 1-x% +1
A"y = /in | ——| +C (B) +C
3 V=53 +1 =% -1
(C)l /n 1 +C (D) l£n|1—x3|+C
3 1-x° 3
dx
Sol. 1=
fm_—s
-2t dt
Put 1 — x® = 23@1 W x2dx =
i 3\/1_— - 3
2 t. dt 2 ; dt 2 1 t—1 1 1-x° -1
[=—2 [——— = £ [—=Sx—-t|—|+C==m | Z=—=—|+C
- 3 -[(1—'[2) B3 -[tz—1 372 1| 3 J1=x% +1 *
D-4.=» The value of.[ " dx is equal to [16JM120485]
(A*) fn (e ++/e* )—sec-1 (e +C (B) ¢n (e*+\/ezx—1) +sec’ (&) +C
(C) n (ex—x/ezx—1) —sec' () +C ( +e® — )—sm (e) +C
[ ! dx 1 e 3
e" +1
(A*) ¢n (e*+x/ezx—1) —sec’(e)+C /n ( +1/e? —1) +sec (&) +C
(C) n (eX —e* —1) —-sec’ (&) +C ( ++/€? —1) —sin-' (&) + C
Sol. I—I e’ 1
e)(
= ——— dx-[——=—=dx putex=t¥@I W = ex dx = dt
J. ,62x_1 J-ex fe2x_1

=

_ J‘ dt
V-1
= /n ‘t+\/t2 ‘ —sec

ItJtz

t) + C, where (S8) t = e
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Indefinite Integration /

D5 If [ o =ﬂ2 +2 [ 4 C, then
x*+x® x X X+1
1 1 1 1
A)A=— ,B=1 B)A=1,B=- — CYA=-—-,B=1 D)A=-—-,B=
(A) 2 (B) > (C) 5 (D) 5
mﬁj dx =-A2-+E +/n|—| +C, 3 dI-
x*+x®  x X
(A)A—l B=1 (BYA=1 B——l (C*)A——l B=1 (D)A——l B=
_2 L) - - ’ - 2 - 21 - - 21 -
Sol. I—.[ dx = A—+E +4n X +C
X}(x+1)  x® X X +
1 a b © d
let = -+ +— +
Cx+1)  x o x2 0 x* 0 (x+1)
T=a(x+ 1) +bx(x + 1) +c(x + 1)) +dx® =a (x* +x*) +b (x* +x) +c(x + 1) + dx°
O=a+d
O=a+b
O=b+c
c=1,b=-1, a_1 d=-
1 1 1
— - |= —dx =/x|+ — = — —/njx+1|+C
= -[ x+1 I j Ix+1x ||+x 2x* e+ 1]+
Comparing gl &+ T
B=1,A= 1
2
Section (E) : Integration of trigonometric functions :
@vg (E) : rovifada wesl &1 gHraad ¢
E-1. The value of J.sz dx is equal to
(sinx +cosx)
I,LZXZ dx &1 AT 8—
(sinx +cosx)
(A) _—1 +C (B*) ¢n (sinx + cos x) + C
sinx +cos x
(C) fn (sinx—cos x) + C (D) ¢n (sin x + cos x)? + C
2, ain?
Sol. I=.[ cl;os2x dx2 _ J‘C(.)S X sm>;
(sinx +cosx) (sinx +cosx)
= jw dx Putsinx+cosx=t¥@I W® = (cos x — sin x) dx = dt
sinx +cos x
= I= %=£n|t|+C=fn|sinx+cosx|+C
E-2 The value of f[1+tanx . tan(x + a)]dx is equal to [16JM120479]

.[[1+tanx . tan(x +a)] dx &1 | 28—

/\
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Indefinite Integration / “_

(A)oos o fn (-2t 4 C B)tan o . im|—>"% | ¢
sin(x +a) sin(x + o)
secx “oosx

dx

sinx sin(x+a)+CosSXcos(X+a) J- COS(X +a —X)

Sol. 1+tanx tan dx =
J(1+tanx (x+o) o =] cosxcos(x+  a) cosx cos(x+  a)

sin(x + o — X)
COSX COoS(x+ a)

=cotaI

dx = cot a U sin(x + a) COSX COoS(X +a) smx) dx}

COSX Ccos(Xx+a) CosSx cos(x+ a

=cotocUtan(x+a) dx—_[tanx dx} =cota [/n]|sec(x+a)|—¢n|secx]]

=cota£nﬂ +C=cota/n w‘ +C
cos(x+a) secx
E-3.» The value of [secx—1 dxis equalto [16JM120486]

(A) 2 ¢n cos§+4/cos2§—l -+ (C (B) /n cos§+,,coszi—l +C
2 2 2 2 2 2
(C*)=2¢n cos§+,/cos"’§—l +C (D) -2 /n sin5+ ’coszi—l +C
2 2 2 2 2 2

Sol. 1= J'\/secx—1 dx =j —gues dx

Jeosx +1-1
\/Esin5 dx X X
='[ 2 - putﬁcos:EtwﬁT\' =N sinde=—\/§dt

(\/Ecos;j 1

- 1=—2j—tf”__1 =—2£n(t+\/t2—1)

-2/n «/Ecosi+4}200325—1 +C, _2x) m2-2m cosl+4fcos2§—1 +C,
2 2 2 2 2 2
=-2/n COSE'F,,COSzi—l +C
2 2 2

dx .
E-4. The value of | ————— isequalto
Jcos" x+/sin2x a
(A) 2 (\/cosx +%tan5/2 XJ +C (B*) 2 (\/tanx +%tan5/2 xj +C
©) V2 (\/tanx —%’(an"’/2 xj +C (D) V2 [\/cosx —%tany2 xj +C
dx
— P HM &~
'[cosa‘ x+/sin2x
(A) V2 (\/cosx +%tan5’2x] +C (B*) V2 (\/tanx +%tan5/2 x] +C
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Indefinite Integration

/

(C) 2 (\/tanx —%tan5/2 x] +C

(D) V2 [\/cosx —%'[ans’2 xj +C

dx
Sol. I=|—-"F——
j cos® x+/sin2x
2 2
= .[sec x.sec x dx put tanx =tWA W = sec2x dx = dt
\/Ztanx
1+ 12 1
= t2+t2| dt= 2 («/tanx +—(tanx)5’2j +C
Ik I 5
o sin®x .
E-5 Antiderivative of ———— w.r.t. xis: [16JM120487]
1+ sin“x
_sin'x F1 x B AUE YfA—adHel & —
1+ sin’x
J2 1 (tanxj
A*) x == arctan (/2 tanx) + C B) x - — arctan| —— | + C
(A" x = ( ) ®)x- 17 N
(C) x — V2 arctan (J§ tanx) +C (D) x — V2 arctan (ta%) +C
Sol I—IM dx = _|'1 dx —j;dx =X— Iﬂ x—x—£ tan-! (\/_tanx) +C
| ~ 4 1+sin®x - 1+sin®x 1+ 2tan’ x 2
E-6. Integrate
1-cotx
1 —
1-cotx
(A lIo |sinx—cosx|+1x+C (B) lIog|sinx+cosx|+lx+C
2 9 2 2 2
1 . 1 1 . 1
C) —log|sinx+cosx|—-—=x+C D) —log|sinx—cosx|—-—=x+C
(C) log| sinx +cosx | — (D) log| -5
Sol.  Let ®FT = I,S'”i
1-cotx SinX —cos X
Let |11 sinx = A(cosx + sinx) + B(sinx — cosx)
1
A+B=1 A=3
then 9
A-B=0 1
B=—
2
1(cosx+sinx)+1(sinx—cosx)
I= J‘2 - 2 dx = 1J‘cgsx+3|nx x+1jdx+C
(sinx —cosx) 2J sinx —cosx 2
= lIog|sinx—cosx|+lx+C
2 2
E-7.n |= .[L is equal to
sinx +secx

3 +sinx - cosx

’
* [
) 23 o9 J3 = (sinx - cosx)

+tan™' (sinx + cosx) + C
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Indefinite Integration / “_

3 + sinx - cosx

2\/_ ‘ J3 = (sinx - cosx)

+tan™' (sinx - cosx) + C

(B)

(C) 3 +sinx + cosx +tan™' (sinx + cosx) + C
2\/_ \/_ (sinx - cosx)
(D) 3 +sinx - COSX +tan™'(sinx + cosx) + C
2J_ J_ (sinx + cosx)
Sol | = .[ COS X “ = J- 2cos X B I(COSX +sinx) +(cos x —sinx)
| 1+ sinxcosx 2+ 2siNXCosX 2 + sin2x

_ J- d(sinx —cosx) J- d(sinx +cosx)
~ Y2+ (1-(sinx —cosx))? 2+ ((sinx +cosx)® —1)

du +.[ dv

) I(ﬁ)?—uz 1+v
1B+
og N

[where ST81 u = sinx — cosx, V = sinx + cosx]

+tan”'v+C

Section (F) : Reduction formulae
gus (F) : 99994 93 :

F-1. If In= I dx and In= kxi:‘ K 1_1 In-1, then (k2 — ki) is equal to :
(A)O (B") 1 (C)2 (D)3
1, = ji—:dx AR 1= k:% k 1_1 Tt , @9 (ko — ki) T I SRISR 21—
(A)O (B) 1 (C)2 (D)3

Sol. In= J‘ex (lnjdx
X

1l
>
|
P —)
—
—
| —_
>
N
—
Xl @
x

2 9
F-2. IfI = Icot”x dx and I, + I, + 2 (I, + ...+ ) + [ + I, = A (u+u5+ ..... +—J + C, where u = cotx

and C is an arbitrary constant, then
(A)A=2 BYA=-1 (C)A=1 (D) A is dependent on x

2 9
gfe 1, = Icot”x X RI + 1 +2 (L, + .t [) + [ +1,=A [u+u5+ ..... +%]+C,Glﬁu=cotx

AR C TP WW IR ©, dl—

(A)A=2 (B)A=—1 (C)A =1 (D) A, x TR iR ear &
_ n-1
Sol. 1, =Icot”x dx = J.cot“‘2 x(cosec’x—1) dx = % -1,_,+C,
n—1
= IL+1 _,= M+C1
n—1
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Indefinite Integration /
Now, (379) I+I+2(I+ ..... +I)+I+I
=(L+1)+ I +1)+ (I, +1) I+ 1)+ (L +1) + I+ 1)+ (Ig+ L) + (I, + L)
(cotx cot? x cot9 ]
= T+ .....
A=-1.
PART - lll : MATCH THE COLUMN
AT - 11 : HIAH DT FAfrd HIFAY (MATCH THE COLUMN )
1. Column -1 Column - II
(A) 1t F(x) = [221 dx and F(0) = 0, then the value of F(w/2) is  (p) =
1+ cosx 2
(B)  LetF(x)=[e"™ (1- ] dx and F(0) = @ =
1-x? 3
If F(1/2) =k\/§—en/6 , then the value of k is
T
dx T
(C)  LetF(x) = j(x2+1) T and F(0) = 0, (r) 1
it F(J3) = %k, then the value of k is
. Jtanx _
(D) LetF(x)= [—===— dxand F(0) =0 (s) =
if F(n/4) =—k , then the value of k is
Ans. (A)—>(p), (B)—>(p), (C)—>(r), (D)— (s)
" - & =l
(A) 3 F(x)= j”smx dx AR FO) =08, @ Fw2)dm a= &  (p) =
1+ cosx 2
(B) F(x)=[e* " [1— X ] dx 3R FO)=1 % @ =
J1-x2 3
afs F(1/2) = ky3 e™® B, @ k@AM B
T
dx T
(C) A% F(x) = jm ARF(0)=07%, 0 4
I F(J3) = %k &, Ik &1 A7 ®
Jtanx :
(D) jsmxcosx dx 3R F(0)=0¢, (s) m
Hﬁ‘(F(nM): 2K 1 ar kA
Ans. (A)—>(p), (B)—>(p), (C)—>(r), (D)—>(s)
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Indefinite Integration /
X+ Sinx 1 X X
Sol. (A) F(x)= = —sec’= +tan=| dx=xtanx/2 +C
0 (A) (x) -[1+cosx j(x 2sec 5 +an2j X = x tan x/2 +
Since (Ff®%) 0 =F(0) C=0and (8R) F(n/2) = /2
B)  Fx)=| eS‘“‘X(1— X j dx
V1-x2
- 1 —X . dx
e X 1-x2 + dx put sin-'x = t T@H W = dt
= F(x) = _[e‘ ( 1—sm2t—smt) dt =etcost+C=¢e""* J1-x* +C
1= F(0) = C=0
Hence, 39 U&R F(1/2) = e, g = k3 e” (given f&@m T B) .. k=g
Y
dx 1 1 1 1 1 1
C F(x) = =— - == - dx =
©) ) I(x2+1) (x*+9) 8 (x2+1 x2+9j 8 (x2+1 x2+9J X
l[tan“x—ltan“i} +C
8 3 3
1(n 1= 5n bk b
0=FO= = | =m==_.= = — = — = —
© 8 (3 3 6] 144 36 4
[ il
(D) I LS dx = J‘(tanx)2 sec2x dx =2 \/tanx +C
sinx cosx
2k
0 = F(0) = C=0 F(n/4) = — k=n
T
2. IfI= Id—x ,Where a, b >0and a + b =u, a-b = v, then match the following column
a+b cosx
afg 1= jmbdﬁ , 58l a,b>03Ra+b=u,a—b=va, a fF=falRad T &1 o sy
Column -1 Column - II [16JM120488]
-1 - 11
1 \/G+\/V ’[an5
(A)  v=0 () 1= /m 2l ¢
‘/U_V tan
(B) v>0 @  I= -2 tan- \F tan X | +C
Juv u 2
1 \/UJH}—V tané
(C) v<O (r) I= /m f
-u v Ju-J=v tanz‘
+C
(s) 2 tan X +C
u 2
Ans. (A)—>(s);(B) > (a);(C) > ()
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Indefinite Integration / “_

Sol. (A)v=0:>a=b,AIsoﬁ%'|Ta+b=u:a=%

Now, 319 I=lj' dx =g dx gJ'lsec25 dx = — tan = +C
a ° 1+cosx U 75ipg2X U 2 2 u
2
(Byv>0=a>b
X
sec? ~dx
a+bcosx (a-b)+2bcos’ ] (a+b)+(a-b)tan’

put tan Xt w = lsec2§dx=dt
2 2 2

_[ 2 dt _ 2 J‘ dt (1)
(a+b)+(a—b)+t? a-b t2+(a+bj

a-b
-2 Sl tan-’ a-b t| +C= = tan-’ \/Etani +C
a-b + a+b Juv u 2

(C)v<0=a-b<0=b-2a>0

=1=

QO

Q
O

Now 379 | = b2 Ja+gt (using equation (1) of part (B)) ([T (B) &1 IR (1) BT SUAMT &R W)
—a 2
ard i
b-a
b+a X
2 1 fba, |Vb-a'' 1 Vil+ J-wian S
- £ P8 | =2 |,c- In +C
b-a 2 \b+a ,E+a_t J-uv \/J—ﬁtang
~a
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Indefinite Integration / “_

Bl Exercise-2 |

= Marked questions are recommended for Revision.

= fifed g Seem arFg ueE 2

PART -1 : ONLY ONE OPTION CORRECT TYPE
YT : DA TP el fdded YHR (ONLY ONE OPTION CORRECT TYPE)

* In each question C is arbitrary constant

U® Y3 A C W IR 2|

1

1. Val f dx i It
= alue o f Sin (x —a) cos (x —b) x is equal to
[ = L dx IRTER 8
sin (x — a) cos (x — b)
. 1 sin (x — a) L C 1 C(?S(X—b) L C
cos (a—b) cos (x —b) cos (a —Db) sin (x — a)
| 1 sin (x — a) +C . 1 cc.Js(x—a)+C
sin (a — b) cos (x —b) sin (a+ b) sin (x — b)
Sol. [— &
sin(x —a)cos(x —b)
B 1 jcos((x—a)—(x—b))dx 4 1 _f cos(x —a)cos(x —b) . sin(x —a)sin(x —b) dx
- cos(b—a) Y sin(x—a)cos(x—b) 2 cos(b—a) “| sin(x —a)cos(x—b) sin(x —a)cos(x —b)
1
= m Ucot(x—a) dx+jtan(x—b) dx]
1 . 1 sin(x —a)
= ——— [/n|sin(x—a)|—¢n|cos (x—b C = C
cos(a—b) [fn [sin(x = )| | (x=b)ll + cos(a—Db) cos(x —b) "
2. j tan x. tan 2x. tan 3x dx = [16JM120489]
(A) —énlcosx|—%£n|sec2x|+%£n|sec 3x| +C (B*)—£n|secxl—%£n|se02x|+%€n|sec 3x| +C
(C) fn|cosx|+4n|cos2x|+¢n|cos 3x |+ C (D) ¢n|secx | +%én | sec2x | +% |sec 3x| +C
Sol. Itanx tan2x tan3x dx

tan2x +tanx

= j(tanSx—tanx—taan) dx as ¥ fbtan 3x =
1-tan2x . tanx

=—%£n |cos 3x| + ¢n |cos X| +% /n|cos 2x| + C

=—/n |sec X| +% /nisec 3x| —% /n|sec 2x| + C
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Indefinite Integration /

Sol.

4. %

Sol.

5.n

Sol.

The value of j (sin x. cos x. cos 2x. cos 4x. cos 8x. cos 16 x) dx is equal to

j (sin x. cos X. COS 2x. COs 4x. cos 8x. cos 16 x) dx &I AF & —

A) sin 16 x L C (BY) - cos 32x . C) cos 32x +C (D) - cos 32x
1024 1024 1096 1096
jsin X.COS X.COS 2X.COS 4X.CoS8x.cos16x  dx
% IZsinx CcosX.cos2x cos4x cos8x cos16x dx
= i Isin32 X dx =—ixlx00332x+C=—00832X
2° 25 32 1024
a2 — x2
X dx =
-[ a® + x2
2 2
(A) 1 a2 cos X—2 PR S (B) 1 gin-s X—2 + VJat+x* +C
2 a 2 2 a
(C*)l a2 sin-! L s L@ —x +C (D) 1 cos X - ~/a4 -x* +C
2 a? 2 2 a? 2
a2 —x2
I_j 72 X dx put X2=2a2c0s 20 ¥&@T TR = 2x dx = —2a2sin 20 do
+x?

:>I—I4/1 FoE 2 — a2 sin20) d = —g2 S'—nexZSinecosede
1+c0s20 cos 6

a®sin20 a2 x*  a? x2
=—a2 |(1-cos20) do =-—-a20 C.=—,1-— —— cos'| = C
I( ) T THT R at 2 [azj T

2 2
1 2 x* +& sin| 2| 4
2 2

a
The value of j x-1 : lz dx is equal to [16JM120490]
\lx+1 X
j — dx T AT B
x+1
2_1 2_1
(Msm41+-lL—-+c ® ¥ sl i
X X X X
x* -1 > x* -1
(C*) sec'x — +C (D) tan- «/x +1- < +C
I_I‘f Put 1 _COSZGWW:—d—z——ZstGdO
X+1 X X

=j/119§39 2 sin 20 do

1+cos260

= .[4sin29 do = 2[(1—00329) de =29—sin26+C=cos1(%) - ’1—%+C
X

/n|x|

X «/1 +4n x|

The value of J dx equals :

A\
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Indefinite Integration

/

_Ingx]

J

dx &7 919 8—
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(A*)gﬂ/ +mlx (nlx|-2)+C (B) g,/1+€n|x| (x| +2)+C
(C)% 1+m|x (nlx|-2)+C (D)2 1+ mlx Bnlxl-2)+C
Sol. I=[—DXl_ nix| Put 1 + (n|x| = t2 then . dx = 2t dit
| x‘/1+£n|x ' ’ X
2_
= 1= 5 _2{§-t}+c =§,/1+£n|x| (i |x|-2) + C
- x|
Hindi.
J.x,/1+£n|x
AMIG 1 + (nfx| =12, a@ 1 dx = 2t dt
X
2 -1 t® 2
= 1= IT 2tdt =2 3! +C=§w/1+£n|x|(én|x|—2)+C
7. The value of dx is equal to
ST q
1
dx @1 A 8-
J =102y X
1/4
i X_1 (B) 4 (x+2) o
3 x+2 3 (x-1
1/4
1 (x=1 g o L () sc
3 x+2 3 (x-1
1
Sol. 1= dx
[(x—1)°(x+2)°]"*
1 X—1 3
=_[ SR dx put X—=t?@ﬁ = X+ 2P dx = dt
( j (x+2)°
X+2
1/4 1/4
= I= 1J.t'e'/“dt=1 ! +C=i x=1 +C
3 3 (1/4) 3 \x+2
8.»= The value of J —x dx is equal to
+x/_
dx BT A9 B—
j 1+\/_
(A Ix J1-x-2 1= x +cos" (J;)+C B) Vx JT-x+21-x +cos4(\/;) +C
C) Vx JT-x-2f1—x —cos-1(&) +C D) VX 1-x +2 \/1—x—cos-1(\/;) +C
Sol. _[ Tﬁ put JX =cos2tv@T R = dx = —4 sin 2t cos 2t dt
+X
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Indefinite Integration / “_

= J‘a/% (— 4 sin 2t cos 2t) dt = —4J‘Lnt .2sin t cos t cos 2t .dt
1+ cos2t cost

=—4j(1—cos2t)cos 2t dt =—4 jcoth dt + 4.|.cos2 2t dt

sin4t +2t+C

=—% sin 2t+2j(cos4t+1) dt =-2sin2t+2 x

=2 1-x + /x f1=x +cos x +C

9.n j sin™’ X dx is equal to [16JM120491]
a+x
(A*) (a + x) arc tan g —,fax +C (B) (a + x) arc tan §+ Jax +C
(C) (a—x) arc tan 2 - Q/ax +C (D) (a + x) arc cot 2 - Qjax +C

Sol. I= J‘sin‘1 ,aix dx put X =atan?0 W@ R = dx = 2a tan 0 sec?d do
+

atan®o
asec’ 0
=2a IG tan0sec’® do =2a[o J'tane sec®0 de—j(1 J'tane sec®0 de) de]

2
-2a|p SEC e—ljsec"‘e de
2 2

=a[e’[an26—tane+9]+C=aFtan‘1 \/Z—\/g+tan‘1\F }+C
a a \Va a

= (a + x) tan™" 2 —Jax +C

x 2a tanb sec20 do

[= _[sin‘1

N7
e .
10.  The value of x +x ) dx is equal to :
j&( ) 9
eﬁ
J.W(X‘f"\/;) dXEb—[‘TFT%—
(A) 26 [x=x+1]+C (B) 26 [x—2Jx +1 ]+C
(€ 2e% [x=/x+1 ]+C (D) 2™ (x++/x+1)+C
=
e (x+\/;) 1
Sol. [=|————— dx ut ﬁ:t?@ﬁfq—\’ = —dx =2dt
J N P Jx
S 1= 2 [ef(t+t) dt = 2 [e‘.tz—jzt.et dt+ [e't dt] = 2[e‘.t2—jt.et dt] =2

[e't?—te'+e' |+ C
= 2e! [tz—t+1] +C=2e"[x- Jx +1]+C

1M1= Ifl= J‘E(X“‘X)(znx)sdx = AX'™(/nx)2 — B x™ + C, then g is equal to :
X

(A1 (B) -1 (G2 (D) -2
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Indefinite Integration / “_

Sol.

12

Sol.

13.=

Sol.

14.

I | = _l'g(xénx)(fnx)de = AX'™(/nx)2 — B x'™ 4+ C, @ % ~
X TR

(A1 (B) -1 €2 (D) -2

1= 200X ) (an(x ™ ))dlx

X

2/nx
X

put @ W x™ =t (x'™) = dt

I = [#ntdt =tint—t+C = X™(fnx)2 - x™ + C

The value of j' et (sec® — sin0) do is equal to [16JM120492]
j e (sec O — sin 0) d6 &1 AT &—
(A) —etosin® + C (B) e°sin 6 + C (C) enosec 6 + C (D*) etn9cos O + C
I=[e""(secO-sin) do = Je“”‘”" [MJ sec’0 do
sec” 6
1 sin® 1 tan6
I= e“"‘”"(———) sec20dd = |e ™ - sec?0 do
I secO sec”® I J1+tan?o (1+tan® 9)3/2
=eano, _ I e cos 0 +C

J1+tan®0

The value of j{ln(1 +sinx)+ xtan(%—gj}dx is equal to:
I{Inﬁ+sinx)+xtan(§—%j}dx B A B—

(A*) x ¢n (1 + sinx) + C (B) /n (1 +sinx) + C
(C)=x/n(1+sinx)+C (D) fn (1 =sinx) + C

In(1+sinx)+xtan(£—5j dx = Ifn(1+sinx) dx+Ixtan (E—KJ dx
4 2 a2

—

x.fn(1+sinx)—j COSX. X dx+jxtan (E—gj dx

1+sinx

X . X
cos® = —sin’ =
2

= X./n (1+sinx) — J'—22 X dx +jxtan (E—ij dx = x¢n (1 +sinx) + C
( X . X 4 2
Cos—+sin—
2 2
/n (x + «/1+x2)
The value of '[x.— dx equals: [16JM120493]
1+ X

Ix.@ dx &1 A &—

Jx
(A*) 1+ x% /n (x+«/1+x2) “x+C

A\
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Indefinite Integration / “_

.ﬁnZ(x + 4f1+X

(B)

N | X

+
><

(©)

(D) Vi+x En(x+,/1+x2) + x+C
jx X+\/1+X

-
fnz(x + 1+x2) +

I\J|><

Sol.
\/1+x
I= fﬁn (X +1+x3) . X dx
NS
1T+x2 I (x+1+x%) .[\/_ 1+x*  dx (using integration by parts)
1+ %%
=N1+x2 m (x+V1+x?) —=x+C
Alternate:
Letx + V1+x2 =¢t theny1+x? —x=e
dx _dt
J1+x2
_ _qp(e'-et dt 1 B 1 _
I= [x t dt= IT‘ Et(e‘+e’)—§(et—e‘)+C
1+%x% i (x +¥1+x® )—x + C.
2
Hindi  [x . UCENTEX) g
J1+x2
I= fﬁn (X+1+x3) .
1+x
1+x2 In (x+1+x3) j\/_ 1+x2  dx (WUSI: GHTG BT YA B WR)
1+ x°
=V1+x2 /i (x+1+x?) =x+C
IBfousd & :
A X+ V1+X2 =e T@VI+Xx2 —x=e!
dx _dt
J1+x2
t ot
1= [x t dt= j(ee—z)tdt= %t(e‘+e-‘)——(et—e-*)+C
1+x% /M (x +V1+x% )=x +C.
15 If jf}ﬂ‘ 1+x% () +A fn |x+ VX2 +1 | +C, then
1+ %%
afe J‘)i/tw( 12 f(x)+A n|x+ XC+1 | +C,a
1+ %2
(A%) f(x) = tan' x, A = —1 (B) f(x) = tan-' x, A = 1
(C) f(x) = 2tan"' x , A = —1 (D) f(x) = 2 tan'x, A = 1

Qesonance® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
/\ h Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in

Educating for better tomorrow " 051800 258 5555 | CIN: U80302RJ2007PLC024029




Indefinite Integration / “_

-
Sol. IMPutxﬂane = dx = sec?0 do
1+ X2
= I=IM .sec’0 do =6 Itanesece de—j'1 . secO do =0secH-/nisecHO +
seco
tan 6| + C
= J1+x* tan-*x—log‘ x+V1+x® | +C
- xtan™'x  dx
Hindi. j—Putx:tane = dx = sec?0 do
1+ x°
= I=IM . sec’6 do =6 Itanesece de—j1 . sech dO0 =0secO—/nlsecH +
seco
tan 0] + C
1+ x2 tan-1x—Iog‘ x+V1+x2 | +C
J 1 .
16. [ Y51 dxisequalto [16JM120494]
X+ 2
A (x+ 1) =2 Jx+1+2¢n|x+2][-2tan' Jx+1+C
B) (x+1)+2 Jx+2 —2|x+2|-2tan' x+2+C
(C* (x+ 1) +2x +1-2¢n|x+2[-2tan-' Jx+1+C
D) (x+ 1) +2x +2-2/n[x+1|+2tan' Jx+2+C
«/ 1
Sol. 1=j %dx put x+1=0TA R® = dx = 2t dt
X +
2 3 2
_ =J.t2 1+t.2t dt = J~2t +22t 2t dt
t*—-1+2 t°+1
= [t+2) dt- 2]2”1 t = t+2t—2/n(E+1)-2tan't+C
=(x+1)+2x +1 -2 ¢n|x +2]|- 2tan Jx+1+C
17. Thevalueofj ﬂdx,where0<a<x<n, is equal to
COSa — COSX
J- 1_COSX dx, 8l O<oa<X<m &AM & —
COSa — COSX
(A) 2 ¢n cos® —cosX| +C (B)\/Eén cos® —cosX|+C
2 2 2 2
o X _ cos%
C)2\/§£n cos——-cos— | +C (D*) -2 sin~' +C
2 2 cos%
Sol. I=Iﬂ dx O<a<x<m
\JCOSa—cosx
\/§sin5dx sinidx X 1 X
=.[ 2 = 2 put cos 2 =t¥?§ﬁq’\’:—§sin§dx=dt
J20032Q—1—20032X+1 cos? ¢ —cos? X
2 2 2 2
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Indefinite Integration /
cos >
= I=IA = -2 sin"’ 21 4C
o o
cos® — —t? cos,
. . 3
18, It1= [STXTSX gy — Acosx + B /n [f(x)] + C, then
COS2X
; i3
a1 = jw dx = A cosx + B /n [f(x)| + C &, @—
cos2x
(A) A= B__—1 f(x) = V2cosx 1 (B) A=—l,B=_—3 ,f(x) = M
V2 Lcosx+1 2 42 J2cosx +1
1 J2cosx +1 1 -3 J2cosx -1
C A=——,B=—,fx=— D* A=— B=—©r {(X)= =——
© 2 2 ) J2 cosx —1 ©9 2 42 ) J2cosx +1
. . 2
Sol. I=jw put  cos x =t ¥&Y W = —sin x dx = dit
2cos“x—1
2t t* -2 1 2t -
I=-— dt = dt = — = —
J‘2t2—1 -[2t2—1 2 -[Zt2 j j2’[2—1
=£——-— ﬁt1 +C=lcosx—3 /n V2cosx~1 +C
2 V2 t+1 2 42 J2cosx +1
A—l B—— f(x) =
2 42’ J_cosx+1
or (@) A=t B=—S_ fx)= yn|2c08xX+1
42’ J_cosx 1
1
19. The value of ———  dxis equal to
j cos® x + sin® x g
I % dx &1 A9 8-
cos® x + sin® x
(A)tan-' (tan x + cot x) + C (B) —tan-' (tan x + cotx) + C
(C*) tan-' (tan x — cot x) + C (D) —tan-! (tan x — cot x) + C
1 1
Sol. I=|——— dx = dx
Icos6 X +sin® x I(cosz x+sin®x) (cos*x +sin*x —cos*xsin’x )

-

2 2
sec? x (1+tan x)sec X
dx

_ J' dx
1—3sin? xcos? x

~ .[ sec?® x(1+tan® x)

ox = |

4., 2 2
sec* x —3tan? x (1+tan2 x) —3tan®x

tan* x —tan® x +1
1
[1 + g sec? x
an® x
=_[ dx Put tanx =t R = sec? x dx = dt
2 1
tan® x+ —5— -2 |+1
an” x
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Indefinite Integration / “_

(Htl) 1
= I= _[— dt =tan (t_J +C =tan (tan x —cot x) + C.

[t2+t12—2)+1

20. Consider the following statements : 16JM120495]
frifoiaa dermi wR faam SR -
S,:  The antiderivative of every even function is an odd function.
S,: UAD §H B b1 AfdeEdes Vb 499 el B © |
4 —_—
S,: Primitive of 3X—12 w.rt xis — +C.
(x*+x+1) XD+ x 41
4 —_
S,: 3X—bmx$mﬁ&1m%+0%l
(x4+x+1) X"+ x+1

1 -2

S;: dx = + C.
: J.\/sina XCOS X Jtanx

Sy [ dx® AT ——=— +C R

Jsin® xcos x Jtanx

S,: Thevalue ofj'{ /ﬂ_ ’ﬂ] dx is equal to — 2 va? —x* + C
a-x \a+x
s, : j[/aﬂ—/ﬂdemnﬁ—&/iaz—xz+C%‘|
a-x \Va+x

State, in order, whether S,, S,, S,, S, are true or false
S, S, S, S,® | (T) A1 3\ (F) B &1 9l H9 & —

(A*) FFTT (B) TTTT (C) FFFF (D) TFTF
Sol. S, :Obvious w<IAT
4 4_
S, : If primitive of 4 A X + C, then derivative of 4; + C must be 3)(—12
(x4+x+1) X"+ x+1 X" +x+1 (x4+x+1)
Now
X
Letf(X)=4— +C
X" +x+1
x* +x+1)—x(4x® +1 _3x*
g | Jox(B€H1) | axtat
(x4+x+1) (x4+x+1)
Hence given statement is false.
4 4_
Hmmﬂﬁ-¥§—l7?mHWRﬁ X s a@ +CmﬂWﬁW—§i—l? BT =AMLY |
(x4+x+1) X"+ x+1 X"+ x+1 (x4+x+1)
o qA (x) = ———— +C
X" +x+1
x*+x+1)—x(4x® +1 3y
g ) o
(x4+x+1) (x4+x+1)

39 YbR fear T $UH 3 B |
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Indefinite Integration / “_

S, :Let AT 1= Id—x = [sin®*?xcos*x dx
\sin® x.cos x
= _[tan*3’2 x.sec®x dx put tan x =t Y& TR = sec? x dx = dt

+C

= = [t*%dt =

-2
Jtanx
S, : Sol. LetﬂFﬂl:I( /a+x_ ’ﬂj dx

a-x Va+x

=J'% dx=-2+a*-x* +C
a’ —x

2= Ifln= .[(sinx +cosx)"dx , snd In = %(sinx + cosx)™ ! (sinx — cosx) + 2n—k In2 thenk =
(A) (n+1) (B*) (n—1) (C) (2n+ 1) (A) (2n—1)

I In = I(sinx +cosx)"dx , 3R In = 1 (sinx + cosx)™" (sinx — cosx) + 2 In2T9 k =
n n

(A) (n+1) (B*) (n—1) (C) (2n+ 1) (A) (2n—1)
Sol. In= I(sinx +cosx)"(sinx +cos x)dx
= In = (sinx + cosx)™! (—cosx + sinx) — (n — 1) I(sinx +C0sX)" ?(cos x — sinx)(—cos x + sin x)dx
= In = (sinx + cosx)™" (sinx — cosx)+ (n — 1)(sinx + cosx)"2 (2 — (sinx + cosx)?)dx
= In = (sinx + cosx)™" (sinx — cosx) + 2(n — 1)In-2 — (n — 1)Ix
= Nln = (sinx + cosx)™ (sinx — cosx) + 2(n — 1)Ih-2
= In= %(sinx + cosx)™" (sinx — cosx) + @ In-2

PART - 1l : SINGLE AND DOUBLE VALUE INTEGER TYPE

AT - 1l : Uhed Q9 %—Tﬁ?ﬁ HIH UPRR (SINGLE AND DOUBLE VALUE INTEGER TYPE)

* In each question C is arbitrary constant

1. It(x) = | 23'”"—‘33'”2" dx, where x # 0, then Limit ' (x) has the value
X X —

3

R f(x) = 28iNX — SIN2X 4 St x £ 0@, @ Limit f'(x) 1 A1 2—
X X —>

Ans. 01.00

Sol.  f(x) = [ 2sinx—sin2x.
X
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Indefinite Integration / “_

Ans.

Sol.

Ans.

Sol.

. 2 X .
2sinx —sin2x 2sinx 1-cosx sinx) 2Sin 5 2x2 (sinx) |5
f(x) = - - =2 . - :

X X X X x? 4 X X
Z x4 -
4 2
2
. Sin—
lim (x) = lim [ﬂj lim | —2| =1
x—0 x—0 X x—0 X
2

1

K {ax—sin 4x+%.sin 8x}+C then value of 5 is

If .[ sin* X cos* x dx =
a

afg f sin“xcos“xdx:% {ax—sin 4x+%.sin 8x}+C a7 K @ : [16JM120496]
a

42.66 or 42.67

4 A 1 ] 1 1-cos4x Y 1 9
_[sm X cos'x dx = — _[sm 2x dx= — || ———| dx= — _[(1+cos 4x—20034x) dx

16 16 2 64

= 1 j dx — i_[cos4x dx + 1 (mj dx

64 32 64 2

X sin4dx 1 X 1 sin8x
=— - —+ — x—+—— +C

64 128 64 2 128 8

3 1 . sin8x
= — X— —— Sin4x + +

128 128 128x8
= L[3x—sin4x+sme} +C

128 8
Let f(x) be the primitive of gy 2 w.r. to x. If f(10) = 60 then value of f(11) is
ey SX+2 B x D AUET TG f(x) 8 | T f(10) = 60 79 f(11) HT A1 B0 —

Jx-9
87.68
3x+2
f(x = dx putx —9 =2 3@9 W
IR N il
- 2](29+3t2)dt

f(x) = 2(29 Xx—=9 + (x = 9)%2) + C
f(10) = 60 -~ C=0

f(x) = 2(29 VX -9 + (x — 9)32)
f(11) = 622

A\
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Indefinite Integration / “_
3/2
a i ‘/4;67 dx = () ()

+ Cthen a2 + b2 equals to :

120x°
[16JM120497]
2 3/2 2
[45x2 a+x .(x*-b
ﬂﬁj#dx: ( ) 5( )+CF1—eIa2+b2§?EN§

X 120x

Ans. 52.00
V4 +x?

Sol. I=[~—" dx Put x=2tan %@ I =  dx=2sec?0do

X

- - IZsece.2se029 do _ljcos39 de
25tan® 0 24 sin® o

1 ¢[1-sin®0 .
=2—4.[W cos0dd  put sinO=txTWT R = cos 0 do = dt

1 cdt 1 171 1 (5sin®0-3
LI P 0 T LIN L S T, L LU e S
> [v ~lg 16 [3t3 5t5} AT ( 15sin° 0 j *

but éﬁ?{tanG:% So g4y sin 0 =

X
4+ x2

5x2

1 Favad ot (22 -12) (x*+4)"* . (x2+4)" (x*-6) o
16 15x° 16 15x° 120 x°
(x2+4)5/2

X X3/2
5a  If [ |5"— dx=Kksin" {W} + C, then k equals to.
\/ a® — x a

3/2
e J' X dx=k sin (x

22— 252
Ans. 00.66 or 00.67

Sol. I=M 3X 5 dx put x® = a3 sin? 0 T&- W = X=asin?*0 = dx=a><g poso
a’ —x

3 sin"®0

J+C,a'er Kk &1 |19 B8IT —

- asin®® 0 2a ( cos# _ ¢sin”6 2a cos6
e - e

(1—sin29) * 3 (sino acos® 3 sin’®0

3/2
= % sin-! ((g] ] +C

do =g 0+C
3

6. it | X dx —k J1+1+X° +Cthenk?equals to : [16JM120498]
\/1 + X2+ 4/(1+x2)3
R | x dx =K 1+ T+)¢ +CTa k! &1 &1 &1 —
\/1 +x2 4 (1+x2)3
Ans. 16.00
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Indefinite Integration

/

Sol. 1= x_dx Put1+x2=t2, then 2xdx = 2tdt
\/1 + X%+ W
t dt
= = =2 1+t=21+V1+x® +C
= [~ e -2 - 2l
A x dx
Hindi 1= 1+x2=123E@7 IR 2x dx = 2t dt
\/1+x2 + (1+x2)3
t dt
= = =2 1+t=21+y1+x® +C
.[ \/’[2 N ts J‘ /1 +1
T If [ e .M dx = esmf(x) + C such that f(0) = —1 then value of f(4n) is
cos® x
R [ e M dx = esf(x) + C 30 TBR ¥ f £(0) = —1 9 f(4x) BT 7 =11 —
cos® x
Ans. 11.56 or 11.57
3 _ af _
Sol. j e .M dx = Ies'”x(xcosx—tanxsec x) dx =
cos® x
_[eSi”X. XCcosx dx— j e*"* tan x sec xdx
(by parts integration) (TSI HHIHAT H)
= xe™™ — j1 . e"™dx —[e"™ secx — Iesmx cosx.sec xdx]+C
= e"™(x-secx)+C f(x) = x — secx
f(4r) = 4w — 1
8. Let g(x) = j de and g(0) = 0 then value of g(EJ is. [16JM120499]
(cosx +2)? 2
AT g(x) = J'Lcosxzdx qrm g(0) = 0 g( j TR 3
(cosx +2)
Ans. 00.50
i 2
Sol.  g(x) = _[ 1+2cosx2 dx (6= Jcosx(cosx+2):sm X 4
(cosx +2) (cosx+2)
2
sin® x
g(x) = |cosx. + dx
-[ (cosx +2) -[ (cosx +2)
o )
= ;.sinx—I—Lnx)z.sindeJrJ‘szdx
(cosx +2) (cosx +2) (cosx +2)
a(x) = sinx
"~ (cosx+2)
9(0)= 0 -~  C=0
__sinx
cosSX +2
ol Z11
2 2
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Indefinite Integration / “_

9. If f(x) =x—1 ; g(x) = ex and _[fog(x)dx = Afog(x) + Btan-' (fog(x)) + C then A3+ B? equals
=Jx-1 ;g(x) = ex 3R Jfog(x)dx = Afog(x) + Btan-' (fog(x)) + C T8 A%+ B2 aRTsR &
Ans. 12.00
Sol. fog(x) = ve* -1
Ifog(x)dx = J. e’ —1 dx putex—1 =1

2
) I12tt2 dt =2t—2tant+ C = 2Je* —1-2tan"'Ve* -1+ C
+

A®+B2=20 4 (—2)2=12

2sin2¢-cos ¢ - . e o’ +q .
10. I I 6 _cos g _4dsing dp =p ¢n |sm o—4 sm¢+5| + g tan-'(sing—r) + C then value of — is
[16JM120500]
g 2 2
J' 2sind - cos dd = p ¢n |sin2¢—4 sin¢+5|+q tan -'(sing—r) + C d9 uiﬁl 4
6-co$ ¢ — 4sin r
TR § —
Ans. 26.50
Sol. I=J' 2S|n22¢—cos.¢ do
6 —cos® ¢ —4sin ¢
(4sin o —1) cosd \
= d t =t¥@T ) d¢ = dt
J. 6 —(1-sin® ¢) — 4sin¢ ¢ putsin ¢ - cos ¢ clo
(4 t-1) dt (2t —4)+7/2 1
= =2 | —————dt = 2[/nP—-4t+5|]+7 —————dt
= =] s 2L ¢ Jars [t =4t 5l + 7 e e

= 2 [(n|t2 — 4t + 5[] + 7 tan™" [tf) C = 2/n|sin*¢—4sin¢g+5| + 7 tan-'(sing- 2) +

_1)\2 2 2
11. IfJ' )(4()(—1)dx=1 tan{X 1] b tan-1(2)(—H] + C then a2 + b2 equals to :

P Sl o e S
42 2 2
?ﬂ%]‘ %dx:itan1 X _ 0 oy [2X 1) | o a a2+ b2 2
x* + x% +1 a X3 a J3
Ans. 13.00
(x—=1) X% +1 2x
Sol. I=|——F— dX = | ——— dXx—-|———dx =1 -1
J.x“+x2+1 -[x4+x2+1 J.x“+x2+1 v
1+ 1
Noweﬂ’srL:_[ X dx putx —— =t3E1 W = (1+—2j dx = dt
X
(x— +3
X
at 1 -~
= =—= tan” +C
= =lis s B
Also T I,= I# dx  put X2 =t W = 2x dx = dt
XT+ X5 +1
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Indefinite Integration / “_

2 .2sinx
125 If j% dx = k/n 1)(2—23'“ +C thenkis equal to : [16JM120501]
x e sinXx _X e
1+ XCOSX x2g2sinx
Ife I—xze%m) dx =kn ey +C d9 kK SXTR B

Ans. 01.00
Sol. j 1+xcosx

Put xes™ =t (wﬁr WR) = (xes™. cosx + es™) dx = dt = es™(x cosx + 1) dx = dt

;
= Jt - It1—t)(1+t)Olt
1 A B C
e m**« TR
1=A1-t)(1+1)+B(t) (1+t) + C(t)(1 )

(t

putt=0 (&T W) = A=1

Putt=1 (3T W) = B=1/2
C=

Putt=—1 R&1 ®) = —1/2
1= [l Lt = =2 1=t =2 en [14+4] + C
t 2=t 2(1+1) 2 2
‘ 1 : X2e23|nx
= /n|x esm| ~3 log [1—x2e2s™| + C = /n PRRVEICI TS 4

4
13 I [ =T _ax=Am |x|+ +C, then A + B equals to :

x(x2+1) +x?

+C, 99 A+ B &1 91 8—

2

4
ﬂﬁj%dx:Afn Ix]| +

x(x2+1) + X
Ans. 02.00
x* +1
Sol. ———— dx=A/n|x C
Ix(x2+1)2 Xl + T2
4 2 2
J‘X2—+12 dX=_|.u I—dx—f% dx =/n |x| + 12 +C
X(x° +1) X(x% +1) (x*+1) 1+ X
Hindi jﬂ dx = A /x| + +C
X(x® 17 T 1+x2
x* +1 (x® +1) 2x 1
—dx:— —dx— [—— dx =/n|x C
J.x(x2+1)2 -[ X(x2 +1) -[ I(x2+1)2 x| + 12
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Indefinite Integration /
1 1 1 .
14. If dx = tan-' (va tan x) + —tan x + C then value of a3 + b3 is:
I 1-sin*x a\b (\/_ )+b * +
[16JM1 20502]
1 1
ff | ——— dx= —= tan' (Jatan x|+ —tanx + Cdd a3 + b® &1 A9 BN —
I 1-sin*x a\b (\/_ ) b * *
Ans. 16.00
Sol. 1= | 1 dx = .[ sec* x dx - J‘sec2 x. sec®x dx
| ~J 1-sintx T Jsectx—tan*x - sec? x + tan x
2 2
=I(1+tan X) _See X dx put tanx =t¥EI W = sec’x dx = dt
2tan® x +1
1,.2+2t° 1 1 1 1 »
= I[= —|—— dt = | |dt+|——dt| = =—t+—=tan 2 1)+C
2I2t2+1 2“ I2t2+1 } 2 22 (2 1
1 1 i
= —tanx+——tan'(v2tanx)+C
5 A ( )
15. If J. cos’ x +cos? €08 X+COS X4, _ p sin x — i —r tan-' (sinx) + C then value of p-+2r is
sin? x + sin* x sinx
afg .[ de =psinx—,i —rtan” (sinx) + C 99 p+2r?ﬂﬂﬁ?ﬂﬂ—
sin® x +sin® x sinx q
Ans. 06.50
3 5 A .4
Sol. I='[ 0952X+C,0i X dx = J (2 33|r; X +sin 2x)cosxdx
sin“ x +sin™ x sin“ x(1+sin“ x)
Let #FT sinx = t
2-3t +t* 2 6 2 \ 2 :
I=|———=||1+——-———|dt = t—— —6tan’'(t) + c =sinx— —— — 6tan' (sinx) + C
j 2+t J‘( t2 t2+1j t ® sinx (sinx)
16. Ifj . = a ,/cot X + b ytan’ x + C, where C is an arbitrary constant of integration, then the
|Jsin® x cos® x

values of a®> + 10b equals to : [16JM120503]

dx
afe [
I {sin® x cos® x

Ans. 10.66 or 1067

=a \Joot x+ b (Jtan’ x + C, W&l C Te& 3R B 79 a2 + 10b BT A1 <Y B

dx dx sec*x dx
SO|. I = = =
I Jsin® x cos® x J.\/tan3 xcos® x I Vtan® x
2 2
= J“ +tan” x) sec”x dx Let (A1) tanx = 22 = sec?x dx = gt’”sdt
Jtan® x 3
(1+t*3) 2 4 2 2 21 3
= [= [F———Zt"dt = S[(+t"°) %%t = Z[@E*°+1) dt= = +t|+C
3 3 3 3| (-1/3)
=2 t" +§t+C = —2 Jcotx +§tan3/2x+C = a=-2, b=2/3
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Indefinite Integration / “_

PART - 1ll : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE
9T - N1:T% AT TP & IAfDd |E) fadbed FHR (ONE OR MORE THAN ONE OPTIONS CORRECT TYPE)

* In each question C is arbitrary constant

U® Y3 A C W IR g |

1. The value of j 2™, 3™ dx (when m, n € N) is equal to :

[ 2m. 3 dx (S m, neN)® A 8-

mx nx (m4n2 +nn3) x mx nx mn) . 2x . 3x
(A)i+c (B*) e—+c(c*)i (mn).2".3"
mén2 +nén3 m/n2 +n/n3 m(27.3") m/n2 +n/n3
Sol. I=[2™ B8™dx =j(2m. 3") dx = 2 3 ¢
/n (2" 3")
1-x
2. If f [ j x and g(x j f(x)dx then [16JM120504]
1+x
(A*) g(x) is continuous in domain (B) g(x) is discontinuous at two points in its domain
2
(C*) lim g'(x) = -1 (D) j g(x)dx = — = 4+ (2x +1) xn[1 j+c
X—500 2 e

aﬁf(ﬂj_xeﬂ?g If ) dx 7@

(A*) g(x), ITT # Haq 2 | ()()gwﬁmﬁa‘rﬁg&ﬁwm%
(©) lim g'(x) =1 D) gk =X+ @+ m(”xjm
X—0 e
Sol. f(ﬂj Sx = ==X
1+ X 1+x
- If(x)dx -
X2
gX) =—x+2/n|1 + x| +c¢C ; Ig(x)dx = —?+2x£n(x+1)—2x+2£n(x+1)+c
1-
g0 =1
+X
lim g'(x) = -1
X—0
3. If = .[tanf’ xdx = A tan‘x —% tan?x + B¢n|secx| + C then

Ifg = J‘tan5 xdx = A tan*x —% tan?x + B/n|secx| + C T4

(A*)A_1 (B)A=% (CB=1 (D)B=—1
Sol. jtan xdx J.tan x sec® x — 1)d
= J‘tan3 x sec? xdx —J'tanx(secz x—1)dx = tar: X _ tar: X 4 injsecx| + C
4. The value of I{1 +2tanx(tanx +sec x)}'"? dx is equal to [16JM120505]
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Indefinite Integration / “_

j{1+2tanx(tanx+sec x)}'? dx &1 A B—

(A) /n |sec x (sec x —tan x)| + C (B) /n |cosec x (sec x +tan x)| + C

(C*) fn |sec x (sec x + tan x)| + C (D*) —¢n |cosx(sec x —tan x)|+ C
Sol. .[{secz x +tan® x + 2tanxsec x}'"* dx

= I(sec X +tanx) dx

= /n|(sec x + tan x)|+ ¢n |sec x| + C

=/(n|secx (sec x + tan x)| + C
(s

5=  The value of J' dx is equal to

x? -1
()
[ ——2 dx @1 51 &
X —
1 x—1 1 x—1 1 X+1 1 X+1
A — /i — +C B*)— /n? — +C C) -/ — +C D*) —/n? —+C
()2 x+1+ ( )4 x+1+ ()2 x—1+ ( )4 x—1+
n (X_D 1 2
Sol. I=[——p"2 dx put fn [ X ] S tREH W= —=— dx=dt
x° =1 X+1 X =1
2
= I= J.tﬂ _ v C
2 4
= log? x-1 +C=l log? A +C
X+1 4 x—1
6. The value of .[ M dx is equal to
sinx cosx
J. M dx &1 99 &—
sinx cosx
(A% %Enz (cotx) + C (B) %ZnZ (secx) +C
(C) % /n? (sinx secx) + C (D) %fn2 (cos x cosecx) + C
Sol. 1= IM put fntanx = t3E W = — ' dx=di
sinx cosx SiNnXCos X
t? 1 2 1 » 1, 5
I= jt dt=—+C=—=(/ntanx)*+C = —(¢ncotx)* + C= —(/n“cotx)+C
2 2 2 2
= %enz(sinxsecx)JrC = % /n? (cos x cosecx) + C
3
7. The value of J' .2cos—x. dxis equal to :
sin® x + sin x
3
.[ # dx &I 911 %—
sin® x + sin x

/\ Qesonance® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
h Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow 75 o6~ 1800 258 5555 | CIN: U80302RJ2007PLC024029 ADVII - 18




Indefinite Integration / “_

Sol.

Hindi.

Sol.

Hindi

Sol.

(A)lén|sinx|+sinx+C (B*)€n|sinx|—sinx+C
(C*) - /n |cosec x| —sinx+C (D) - /n |sinx| +sinx+C
3 2
I= J‘,go;x_dx = _[COS)_( - (1-sin )dx Put sin x =t , then cosx dx = dt
sin® x + sinx sinx(1+sinx)
- 1=jw —/n|t|—t+C = ¢n|sin x| — sinx + C
t (1+1)

dx

3 _ain2

I=.[ . ;:os X. dx = JCOS).( (1 lsm X)
sin® x + sinx sinx(1+ sinx)

sin x =t @9 W, cosx dx = dt

B .[(1_t)(1+t) at

=/n|t|-t+C=/n|sin x| —sinx +C
t (1+1)

=2 —2x+ 1 (B) g(x) =x + 1
= (D) f(x) = 2x> — 2x

If I = ) + C, where f(x) is a quadratic expression and g(x) is a monic linear
x? \/2x —2X + 1 Q(X)
expression. [16JM120506]
-1)d J L, . .

aﬁj (x-1) o _ yf) + C Wiet f(x) faema <aoi® & a2 g(x) U Oy RIS aoid g a9

2252 —2x+1  9(x)
*) (%)

(x

—_—

A
C*) g(x)
(x=1) dx

I= I (x—1) dx
x?\2x% —2x +1 2_

Put 2—E lz =12, then (
X X

N = t 2_g+_ \/2x —2x+1 e
\l X

So f(x) = \/2x —2x+1 and g(x) =

I=IX2(X_1) J~ (x=1) dx

jdx =tdt

V2x% —2x +1 2 1
x° 2—f+7
X X
2 1
qH 2- =+ — =0, dx =tdt
X X

=~ 1= +C = fz——+— c_—“zx_zx+ +C

T f(x)=\/2x —2x+1 3R g(x) =

If I e* cos4x dx = e (A sindx + Bcos4x) + C then :

i .[ e¥* cos 4x dx = e* (A sin4x + B cos4x) + C &I, @l —
(A) 4A = 3B (B) 2A = 3B (C*) 3A = 4B (D*) 4A + 3B = 1

I= Ie3xcos4x dx = e (Asin4x+Bcos4x) +C (i)

A\
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Indefinite Integration /

10.

Sol.

11.=

Sol.

I= le3X sin 4x — J'ge3X sindx dx = 1e3X sindx + ieax cos4x — Iiesx cos4x dx
4 4 4 16 16

2,1 (4% sin4x +3e* cos4x)
16 16
comparing with equation (i)

FHIHR (i) F JT PRA W

- A-2 B3 A4, 3A-4B=  4A+3B-f
25 25 B 3
P _ -1
1= [SVX =005V gy cquals to [16JM120507]
sin”'/x +cos ™' Jx
P _ -1
I='[S?n1\/; C°S1 X gx aRTaR &
sin"'\x +cos ' \/x

(A*) —x + 9 (2x — 1)sin /x + 2 X2k +C

T T
. 4x 2

(B*) x— — cos™! x——sm-1 x+— Jx i-x +C
T

(C)—x +2 (2x+ 1)cos 'YX +2 JX i=x +C
T T

(D) x — M gin Jx +C
Y

sin' J/x + cos™ fx =

= jg (E—Zcos1 «/;jdx
n\2

N3

=X— & .[cos’K/;dx =X - 4 [cos‘1 x.x—.[x.\h_—L.#dx
n —X 24X

—x—— cos™ \/;—— I
\/1 x

=x—ﬂcos-1 w (sin'/x —=Jx 1=x) +C

L% s
X —-x+1 )
If j—s/z e*dx = e(x) + C then

(A*) f(x) is a an even function
(B*) f(x) is a bounded function
(C*) Range of f(x) is (0, 1]
(

D) f(x) has two points of exterma.

afy jx‘—"” e*dx = ef(x) + C 7@

(1 +x2 )3/2

1 X

I=|e -
.[e ot (1+X2)3/2

dx

A\
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Indefinite Integration / “_

I=ex +C
1+ X
f(x) = ——
1+ X2
12. If Iégle+—6e dx = Ax + B /n |9e*>* — 4| + C, then [16JM120508]
e
af jge+—6€dx—Ax+an|9e2x 4|+ C =, a—
e -
(A")A +18B =16 (B*) 18B—A =19
(C)A-18B =17 (D)A +18B =32
Sol. jﬂ. dx = Ax + Bin [9e> — 4| + C
9e* —4e™*

put 4e* + 66> =P (9e* —4e ™)+ Q (9e* + 4e~) & W
=  4=9P+9Q anddeM6=4Q-4P

. 35
comparing, BT W P———Q——
paring. 36 36
I=- jd de=—ﬁx §Kn‘(9ex—4e"‘)‘+0
X —4e 36 36
=—Ex 35£n‘92"—) 35 & C-—én‘ 9e2X—4)\—ﬁx+c
36 36 36
35 \ (9e2x—4)‘ -2 x+C
36 2
3 35
Sogdafely A=—= B==—",CeR
2 36
13. The value of I % cosec?x dx is equal to:
+
j X" + coslil cosec?x dx P AT &8—
1+ x
(A) cotx —cot-'x + C (B*) C - cot x + cot-"x
(C*) —tan1x = 295X | ¢ (D) 11 —cotx+C
secx tan™' x
Sol. j w cosec?x dx = jcosec xdx J' sdx =—cotx—tan”'x + C
1+ x2 1+x
=—cotx—-cot'x+C ... (1)
—tanix- 2988 oL )
secx
™" _cotx +C e, A3)
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Indefinite Integration / “_

14 The value of .[ dx ; (x > lj is equal to
X — X2 2
j dx ,(x>ljib‘[m:f§—
X — x2 2
(A*) 2sin Jx +C (B*) sin-'(2x — 1) + C
(C)C—-2cos' (2x - 1) (D*) cos ' 24x-x2 +C

Sol. I=J‘G|—X2 = jd—x
.

*5)

—ain-1N & g _

= sin 172 sint2x-1)+C ... (1)

Also qeIT IJ_ = put VX =tI&ET W) = Fdx—dt
= 1= [ Josint k4G @)

Ji-¢

Now Let 319 HIFT O = sin (2x — 1)
- sin @ =2x — 1 - cos 0= J1-(2x =12 = J1-4x% +4x—1 = 2x-x?

= 0=cos'2 JYx—x°

x® -1 .
15. j dx is equal to
X% +x

(Ayx—=/n x| +¢n (x2+1)—tan-'x + C

(B*) x — ¢n |x| + % /n(x®+1)—tan'x+C

(C)x +¢n |x|+% /n(x2+1)+tan'x + C

2

(D*) x + ¢n 1 +cot'™x+C

X2

3_
[ ' dx ar w3
X" +X

(A)x=/(n|x|+4n(x2+1)—tan'x + C

(B*) x—¢n |x| + % /n(x®+1)—tan'x +C

(C)x +¢n |X|+% /n(x2+1)+tan'x + C

2

(D) x + ¢n ! +cot’™x+C

X2

x® -1 1 1 X
Sol. dx = || 1- -——+ dx
J.x3+x j( 1+x% X x2+1j

=X —tan'x — (n|x| + % m(x*+1)+C
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Indefinite Integration

/

16. The value of 2 Isinx . cosec4x dx is equal to [16JM120509]
N 1 1+«/§smx| 1+sinx
(A7) n .
22 1—\/§smx| 1-sinx
(BY) 1 m 1+«/§smx| 1+sinx L C
22 1—\/§smx| cos X
(C) 1 m 1—\Fsmx _l n 1+s!nx +C
22 [1+2sinx| 4 [1-sinx
(D" - 1 £n1—«/§smx _g [1—sinx| C
22 [1+2sinx |1+smx|
2Isinx . cosec4x dx &I A &—
(A%) 1 n 1+\Esmx| 1 1+s!nx
22 |[1-2sinx| 1-sinx
(BY) 1 m 1+\/§smx| 1+ sinx L C
2J§ 1—\/§smx| COS X
©) 1 m 1-2sinx —lén 1+s.|nx
202 [1+2sinx| 4  [1-sinx
(D) — 1 pa 1-/25sinx _g 11— S|nx|
242 [1++/2sinx |1+smx|
Sol. 1=2 Isinx cosec 4x dx =2j - Sl
4sin X COS XCOS 2X
-1 j , ZCOSXdX — Put sinx = t, then cos x dx = dt
2 Y (1-sin“ x)(1—2sin" x)
o] IL
S 2 da-)-2t)
1 —J.L dt+'|'L dt [By partial fraction]
T2 e 1-2¢ A
B 1 i [t 1ev2t [ 1| deN2sinx )1 [1+sinx .C
|1 t| 2\/_ 1-42 t 242 1-42 sinx 4 1- sinx
Hindi 1=2 Isinx cosec 4x dx =2j - Sl
4sinXCcoSs X cOS 2X
1, sinx =t
dl cos x dx = dt
-7 | C0S xdlx [erifRr it &)
T2 Y (1-sin®x)(1-2sin?x)
1o lj. dt
29 (1-1%)(1-2t%)
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Indefinite Integration / “_

[ 1+\/§t J
1-J2 t

|1+t|

1 1 1
=§H1—t2 dt+j1 o dt} - E{ " zJ'

1+/2sinx 1 1+sinx
—— |- =/ || ———||+C
1-2 sinx 4 1- sinx
175 If [ SSSX 20X oy 5§(x) + 4 9(x) + C, then which of the following may be correct?
tanx — 3tan3x
3cot3x — cotx
—————— dx=pf C de—
Itanx—StanSx X =P i) +agkx) +
1 J3 - tanx
A* =1;9=— ;fX)=x;9(X) = /n |———
(A" p q Na (x) g(x) 73 + tanx
1 J3 - tanx
B =1;,9=- —= ; X; g(x) = 4n
(B) P q Na (x) a(x) 1" .
2 J3 + tanx
C =1;9g=- — ;f(x) =x;9(X) = ¢n
©  p-tia=— =i =xigh) =fn | ="
1 J§+tanx
D* =1;9g=- — ;f(x) =x;9(X) = ¢n
D) p q B (x) a(x) . »
3cot3x —cotx .
Sol. = | ————— dx =pf(x IR C AU ... W i
J.tanx—3tan3x PHX) +g(x) + )
using tan 3X=M and cot3x=w
1-3tan® x 3cot“ x -1
— 2 p—
I=J-1 3tan x;—2 2dx
3-tan“x
1+ tan? x sec? x
I= 1. dx-2|———— dx =x-2 |———— dx+C
j IB tan? x Y -[3 e x
v 2 \/_+tanx|
Z\F f tanx|
=1.X+ + C

T \/_+tanx

comparing with R.H.S. of equation (i), we get the result.

- 3cot3x —cotx .
Hindi. 1= |—/—— "= dx =pf c Ll
jtanx 3tan3x X = pix) + g(x) + U

tan 3x < 3tanx —tan® x &% cot 3x = cot® x —3cot x BT ST -

1-3tan®x 3cot? x —1

= J-1—3tan x;—2—2 dx
3-tan“x
2
1= [1 . dx —2jm d =x-2 [ X gxsc

3—tan?®x 3-tan“x
-y 2 \/_+tanx|
2«/5 J_ tanx|
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Indefinite Integration / “_

=1Xx+ L!én —\/§—tanx +
\/5 \/§+tanx
1
TR p=1,f(x)=x,q= —— 3R
et p (x) q N
g(x) =/n M
J3 +tanx
18. If I d—x =P tan (m tanij + Cthen:
5 + 4cosx 2
I S =P tan™ (mtanij +C8l,da —
5 + 4cosx 2
(A*) P =2/3 (B m=1/3 (C)P=1/3 (D) m =2/3
Sol. Letd T I = jd—x =1 tan’ (tanij +C
5+4cosx 2
2 X
.[ dx ) sec de
1+a(lrcosx) "5 5ian2 X 1 4 4tan? X
2 2
sec? X dx ) «
= [—2 Put tan= =t3&9 TR = sec? — dx = 2dt
9+tan? X 2 2
2
= I=2J'i2=gtan-1 (ltanij +C = P=g,m=l
9+t 3 3 2 3 3
19.  Thevalue of | —oex__dxis equal to: [16JM120510]
sin* x + cos® x
I % dx ®T A 8—
sin® x + cos® x
(A*) cot"(cot?x) + C (B*) — cot-' (tan®x) + C
(C*) tan-"(tan®x) + C (D*) —tan-'(cos2x) + C
o 2
Sol. I= j #2)(4 dx = jwdx put tan2x = t @A W
sin* X + cos” x tan® x +1
= 2 tan x sec?x dx = dt
dt ~
=It2+1 =tan'(t) + C
= tan-'(tan) + C = g —cot”'(tan® x) +C
= —cot” (tan®x) + C, = —CO’[1( 12 j + C,
cot” x

= cot™' (cot?x) + C,

also dAT cos2x =

1—tan® x [1—COS2X

5 j = tan3x , using these values in given integral
1+tan® x 1+cos2x
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Indefinite Integration / “_

9 A B ST Y T FHEHA H R W

= sin2x dx

2 )
(cos2 X —sin? x) +2sin? xcos? x

_ J- sin2x dx

2
(cost)2 N (1 —CoS 2x]

2
2sin2x .
= J'—zdx put cos 2x = t Y@ W = — 2 sin2x dx = dt
(cos2x)” +1
—dt 114G “(cos2x) + C
= I=jm=—tan t+C, = —tan-'(cos2x) + C,

PART - IV : COMPREHENSION

HIT - IV : 3JZ5S (COMPREHENSION)

Comprehension # 1 (Q.No. 1t0 3)
ITHT # 1

Letl = J'sinn xcos™ x.dx . Then we can relate I,  with each of the following
(I) In—2,m (”) In+2,m (”I) In,m—2

V) Lo M e V) hane
Suppose we want to establish a relation between I, and I . _,, then we set
P(x) =sin"*'x cos™='x = . (1)
InI, and I ., 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™ — (m — 1) sin"*2x cos™-2x

(n + 1) sin"x cos™ — (m = 1) sin"x (1 — cos?x) cos™-2x

(n + 1) sin"x cos™ — (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

sinn*'x cos™'x=(n+m) [ —(m-1)L ..

Similarly we can establish the other relations.

T #1 (I G 19 3)
qAH I, = [sin"xcos™xdx B, A &I B I H A UXS B A [T PR A 8-

(i) L om () S (i) 1.

(v) L (v) Lo mee (vi) Lomeo

ARG &9 1 SR, P A TR R & 8, @ g9 forad
P(x) = Sin"* X COS™ X e (1)

(I, 3RI _ ,H cosx &l €I HHI: MR m—-28| S § A LA M — 28, A9 § 1 SIghbR 84 m
—2+1=m-19Td & 81 3@ P(x) H cosx @I g1 m—1 od g1 N UBR P(x) ® oY sin x &1 =@

foraa 21)
FHHRT (
P'(x)

1) & Qi Y&l Pl Aqdhed IR W,

(n + 1) sin"x cos™ — (M — 1) sin"*2x cos™~2x

(n + 1) sin"x cos™ — (M — 1) sin"x (1 — cos?x) cos™-2x

(n + 1) sin"x cos™ — (M — 1) sin"x cos ™-2 x + (M — 1) sin"x cos™x
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Indefinite Integration /

1=

Sol.

2.3

Sol.

3=

Sol.

= (n + m) sin"x cos™x — (M — 1) sin"x cos™-2x
39 Q1 UEll BT HHATBAT B W,
sinn+’x cos™'x=(n+m) [ —(Mm-1)L

g UPR, BH Y FH Wfd H Fhd ¢ |

The relation between I, , and I, , is
I,,3R1,,d A T g—

(A L, =% (= sin®x cos® + 31, ,) (B) I,= 1 (sin®x cos®x + 31, ,)

4,2

42 (= sin®x cos® + 21, ,)

o= @

(C) I,= % (sin®x cos®x — 31, ,) (D) I,=
Let (AT1f®) P = sin3x cos3x
g_p = 3 sin?x cos*x — 3 sin*x cos?x = 3 sin®x (1 — sin?x) cos?x — 3 sin*x cos?x
X

= 3 sin?x cos2x — 6 Ssin*x cos2x
1

P=31,,-61,,. 14’2=g (-P+31,,)
The relation between I, , and [ , is
I,,3R I, ® 70 G4 o—
(A" 1,,= % (sin®x cos®x + 8l ,) (B) I,= % (= sin®x cos®x + 8l ,)
(C) I,= % (sin®x cos®x — 8I ,) (D) I, = % (sin®x cos®x + 8l ,)

Let (|TI1fd) P = sinsx cos®x
dp in4 4 in6 2
Py = 5 sin*x cos*x — 3 sin®x cos?x
X
=5 sin*x (1 — sin®x) cos?x — 3 sinfx cos?x = 5 sin*x cos?x — 8sin®x cos?x

P=51,,-8I I4,2=% (P +8I )

oy

The relation between I, ,and I, , is
I, 3R I, ® ¥e A -

4
A, ,= % (sin®x cos®*x + 81, ,) BYI,,= % (—sin°x cos® + 81, ,)
Q1,,= % (sin°x cos®x - 81, ,) D1,,= % (sin°x cos®x + 6 1, ,)
Let (ATI{®) P = sin®x cos®x
g_p = 5 sin“x cos*x — 3 sin®x cosx
X

=5 sin*x cos*x — 3 sin*x (1 — cos?x) cosx
= 8 sin*x cos*x — 3sin*x cos?x

P-81,,-31,,
1
14’2= § (—P +814’4)

A\
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Indefinite Integration / “_

Comprehension # 2 (Q. No. 4 to 6)

It is known that

Jsinx N Jeosx
Jtanx + Jeotx = Joosx  /sinx

J-sinx J-cosx
J-cosx  +/-sinx

if O<x<=
2

. 3rn
if m<x<—
2

%(\/tanx—\/cotx) = % (\/tanx+\/cotx) (tanx +cotx) , vV XE[O, g) v (n , ﬁj
and d%(\/tanx +\/COtX) = % (\/tanx—\/cotx) (tanx+cotx),V x e (O, gj ) (n , %)

ITHT # 2 (T AT 4 ¥ 6)

IE o & &b

NSsinx +—‘C(')SX Iy 0<x<=Z
Jtanx + Jootx = 4 NEOSX vsInX 3
—sinx +«/’—cosx afe 7t<X<3_7t

J-cosx  /—sinx

dix (\/tanx —\/cotx) = (\/tanx +\/cotx) (tanx +cotx),V x e (O, gj v (n , %j

i 2 (Jianx +ootx) = = (vianx —eotx) (tanx+ cotx), ¥ xe[o, g) u[n ’ 3—]
a1 fe=faRad geat & SR Sifse —

4. Value of integral I = [ (v/tanx +v/cotx) dx , where x e (o , gj v (n : 3?"} is [16JM120511]
T 1 = [ (Vianx +ootx) dx , ST x e [0 , gj u(n , 3—;}@%%—
0 - VBtan L) 6 (o) (R

Sol. 1I= 'f(\/tanx ++Jcotx) dx =2 I(‘tanx+ USRI ({EIR3AETRY, dx

2(tanx +cotx)

., d (Wtanx —vcotx) _, [Wtanx —Jcotx
(-2 [l B < B[RRI o

5. Value of the integral 1 = J‘(\/tanx +\/cotx) dx , where x e(o , gj ,is [16JM120512]

WI:I(«/tanxh/cotx) dx ,G@TXG(O , gjaﬂqﬁ%—

(A) 2 sin" (cos x —sinx) + C (B*) /2 sin' (sin x —cos x) + C
(C) J2 sin (sinx +cosx) +C (D) - J2 sin (sinx +cos x) +C
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Indefinite Integration / “_

Sol. Ifaf xe (o , gj .then @ 1= [(Jtanx ++otx) dx =j[ “:(')r;’iﬂcs_‘l’::) dx

J. SinX 4+ Cos X (sinx —cosx)

Jsinx . cosx IJ1 (sinx —cosx)?

= /2 sin' (sinx—cosx) + C

6. Value of the integral 1 = J‘(\/tanx ++/cotx) dx,wherex e (n , %nj ,is [16JM120513]
TR A 1=I(\/tanx ++Jcotx) dx , el x e(n , %“J , BT AN § —
) J2 sin- (cosx—sinx) +C (B) J2 sin- (sinx—cosx)+C
(C) /2 sin" (sin x + cos ) + C (D) — /2 sin' (sin x + cos X) + C

Sol. Ifaf x6£n , 3?") ,then @@ 1= [(vianx +cotx)dx = j(‘/‘smx +"/‘°°SXJdX

J-cosx  +/—sinx

J- sinx + cos x (sinx —cosx)

J' = sin"' (cos x —sin x) + C
Jsinx_ . cosx - (smx cos x)?
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Indefinite Integration / “_
Bl Exercise-3

= Marked questions are recommended for Revision.

= fifed o Sevm aFg uwE 2

* Marked Questions may have more than one correct option.

* fafeed w9 1o 9 IS 9E fAeed el U= © -

PART - | : JEE (ADVANCED) / IIT-JEE PROBLEMS (PREVIOUS YEARS)

AT - | : JEE (ADVANCED) / IT-JEE (R5at a8l) @ o=

1. Letf(x) = [ e (x—1) (x-2) dxthen f decreases in the interval:
[IT-JEE 2000, Scr, (1, 0), 35]

Ak f(x)= [ e (x=1)(x—2) dx &, I f 1 sreRret § g 8-
(A) (=, 2) (B) (-2,-1) (C*(1,2) (D) (2, +)
Solution :
= jeX(x—1)(x—2) dx
= f(x)=ex(x—=1)(x=-2)<0 1<x<2
= xe [1,2]

2. Evalate, | sin- L y 22“2 de. [IT-JEE 2001, Main, (5, 0),
4x° +8x +13

[ sin- 22 dx & 7 ST BT |
J4x? +8x +13

Ans. (x + 1)tan- (2"3*2} = % /n (4x2 + 8x + 13) + C

Sol. I= Isin’1 {LJ
\J4x? +8x+13
= J'sin‘1 1 ex#2 dx
«/ 2x+2
(

Put 2x + 2 = 3 tand ) = 2dx = 3sec2 0 do

= I= J'sin’1 [ﬂj gsec 0 do

J9tan?0+9

3¢ .. 4,

= E.[sm '(sin®).| sec®0 | do
3 5 3

= —je.sec 0 de=—[e.tane—_[1.tan6d6]
2 2

= g[e.tane—ﬁn sec6]+C
2
_3 an1£2X+2] .[2x+2j_£n 1+(2x+2] +C,
2 3 3 3
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Indefinite Integration /
= (X + 1)tan“(2x+2j— % /n(4x2 +8x +13) + C
3.»  For any natural number m, evaluate,
[ (™ +xm 4 x™) (25" +3x™ +6) " dx, x>0, [IIT-JEE 2002, Main, (5, 0), 60]
fordll Ut W= m & fog
j (x3m +x2" + x"‘) (2x2”1 +3x™ + 6)1/m BT AME TG DI |
m+1
Ans. (2x%™ +3x*™ +6x™) ™ L C
6(m+1)
Sol. For any natural number m, the given integral can be written as,
(fF v w@ m & forg, f&an a1 Forweq foran o1 |dban 3)
3m 2m m\1/m
I=I (x3m + x2m +x’“) B & & O dx
X
_ J‘(zxsm 4 3X2m + 6Xm)1/m (X3m—1 Loy Xm4) dx
put 2x3m + 3x2M + Bx™ = t TG TR = (x3m-1 4 x2m=1 4 xm-1) dx = dt
= I =.['t”"‘.ﬂ , where (ST81) t = 2x3™ 4+ 3x2m + 6x™
6m
l+1
MG
Gm( 1 j
—+1
m
= 1 (2x%™ +3x2™ 4 6x™)™'M L C
6(m+1)
2 -
4, j x 8 dx is equal to [NIT-JEE 2006, (3, —1), 184]
x3v2x* —2x® +1
2 -
[ X dx @1 719 g
x3\2x* —2x% +1
4 B 2 C 2
A) 2X 22x +1+C B) 2X 32x +1+C
X X
4 | 2 4 2
©) 2x" —2x° +1 c (D%) 2X 22x +1 c
X 2X
B
3 5
Sol. 1= J'de put2—£2 + %:z‘ﬂﬁq’\’ = (is—isj dx = dz
> 2 . 1 X X X® X
VX X
47z
1 1 2 1 2x* —2x% +1
=§\/E+C :>§ 2—X—2+X—4 +C = T+C
RN Let f(x) = ;1/ forn>2and g(x) = (fo fo....of) (x). Then jx”’zg(x) dx equals
(1 + Xn) " f occurs n times
[IT-JEE 2007, Paper-2, (3, — 1), 81]
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Indefinite Integration / “_

M1 6 n> 2@ g f(x) = qoM g(x) = (fo fo..of) (B, A [x"?g(x) FT A 8-

(1 + Xn )1/n f occurs n times
(A%) (1 +nx“)"l K B — (1+nx”)1’1 K
no4 n o4
n(n—1) (n—1)
1+l 1-*-l
C 1+nx") "+ K D 1+nx") " + K
©) n(n+1)( ) ( )(n+1)( )"
f(x)
Sol. f(f(X))= —————~
( ( )) (1+(f(x)n)1/n
Cox/(1+xM)" X
( Xn ]1/n (1+2Xn)1/n
1+ -
1+x
x/(1+2x")"" X X
Also, o1 f(f(f(x))) = ( ) — = . = g(x) = AT
X" (1+3x”) (1+nx7)
1+
1+2x"
n-1
Hence 3@ I = Jx”‘z ;ﬂ dx = J'X—” dx Let \FI f®) 1+nx=t = x! dx = lz
(1+nx")"" (1+nx")"" n
dt
_—1+1
1 ¢ dt 1 tn 1
= [=— = — = 1 + nx)™='n + K
nZ jt1/n n2 1_1 n(n—1) (1+ ) +
n
6. Let F(x) be an indefinite integral of sin?x. [IT-JEE 2007, Paper-1, (3, — 1), 81]
STATEMENT-1 : The function F(x) satisfies F(x + =) = F(x) for all real x.
because
STATEMENT-2 : sin?(x + m) = 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
A & F(x), sin? x &1 1f@d a#1dd (indefinite integral) ® |
FoF 1 : ®ad (function) F(x), I+ arifa® (real) x & fol¥ F(x + n1) = F(x) B TI< =T © |
i
FH 2 : 9 IR (real) x & T sin? (x + 71) = sin? x
(A) B -1 9 &, AT - 29 B; HAA - 2 HYUA - 1 T Fel WEIH &
(B) AT - 1 T &, DU - 2 A §; DA - 2 DU - 1 BT ALl WLIBRO el &
(C) B - 1 9T &, AT - 2 AW ©
(D) U - 1 3 B, HUF - 2FA 8
Solution
Statement- 1 F(x) = [(sin®x) dx = IM dx = X _Sin2x
2 2 4
Which is aperiodic function. Hence statement is false.
Statement - 2  sin2x is periodic with the period =, hence statement is true.
Hindi.

B -1 F(x) = [(sin°x) dx = j—1‘°232" ox = g_s'rfx

S b 3FTaddt Bed 2 | 39 PR HAF I B |
FUF - 2fd sin>x BT 7 AT BT IR B 8, AT T © |

|\
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Indefinite Integration /
7. Letl = IM—M dx, d = I - e =T dx . Then, for an arbitrary constant C, the value of J - T is
e’ +e” + e +e+
equal to: [IT-JEE 2008, Paper-2, (3, — 1), 81]
A T= [ X, J = [y dx . T4 TH W 3A¥ (arbitrary constant) C @ R
e” +e” +1 e +e +1
J-I® A § —
4x 42X 2X X
A) L n 64—62” +C B) L n ez+—e” +C
2 e’ +e™ +1 2 e —e* +1
2X _ AX 4x 2X
©) tm| & =+, ¢ O tm| & ¢
2 e +e" +1 2 e —e™ +1
(e —e*) dx
Sol. J-1=|—Ffr——
I e +e® +1
Let (A1) ex =1 = exdx = dt
1 1
2 -1 T 1 1
= J-l= [ dt put t+- =uET W =|1-— | dt=du
tF+1° +1 2 1 t t
"+ 5 +1
t
2 ¥ 2X _ AX
— J_I=J'g_u=l u-1 gl tz—tH+C=lgn ez—e+1 +C
u-1 2 u+1 2 "+t +1 2 e +e*+1
2
8.x The integral _fomdx equals (for some arbitrary constant K)
(secx +tanx)
sec® x :
j mdx &1 7 fa1 @ (f5ll agfes s 3R (arbitrary constant) K & for)
(A) = 7% l—1(secx+talnx)2 + K [IT-JEE 2012, Paper-1, (3, -1), 70]
(secx+tanx) 11 7
(B) 7 ——1 (secx +tanx)?
(secx+tanx) 11 7
¥ iz 4 1 (secx +tanx)® ¢ + K
(secx+tanx 11 7
(D) i 1,1 (secx +tanx)® b+ K
(secx+tanx 11 7
Sol. (C)
Put secx + tanx =t

|\

(secx tanx + sec?x) dx = dt
secx .t dx = dt

1
secx — tanx = ?

t+1

secx = — Lt
2

]
+7
dt

t
secxdt 1 (

J

2.t 2t . 2
1 1 1
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Indefinite Integration /

1 2

1|t
A RART

Hindi Ans (C)
secx + tanx = t & W

(secx tanx + sec?x) dx = dt
secx .t dx = dt

1
secx —tanx = ?

| —t

1

2

[+

|+«

t+
secx = —L
2
1
dt (Htj
J‘SG(SZ(- 3 _[_ 5z dt
tet 2t .t
1 1 1
= —1[L+L}+k
2 7t7/2 11t11/2
=_L|:ﬁ+li|+k
tEL7 1
PART - Il : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)
AT - Il : JEE (MAIN) / AIEEE (5ot auf) & g
. 5tanx . . ]
1. If the integral j dx =X +a ¢n |sin x — 2 cos x| + k, then a is equal to : [AIEEE-2012, (4, -
tanx -2
1)/120]
R g jt:rt]i”_xz dx = x +a /n [sin x — 2 cos x| + k £, A a IR ¥— [AIEEE-2012, (4, —1)/120]
(1)-1 (2)-2
Sol. Ans. (4)
J' Stanx
tanx -2

5sinx
B
sinx —2cosx

B J~(sinx —2cosXx) +2(cosx +2sinx)

(sinx —2cosx)
_ Idx+2jcosx+23inx
sinx —2cos X

dx

=X+ 2 |(sinx—2cos x)| +k

= a=2
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Indefinite Integration / “_

2. If [f(x) dx=w(x) ,then [x*f(x*) dx is equal to [AIEEE - 2013, (4, —1),360]
af jf(x) dx =y(x) ¥ @ Ixsf(xs) dx SRR B— [AIEEE - 2013, (4, —1),360]
(1) %[xsw(ﬁ)— [xew(x®) dx]+c ) %x3\y(x3)—3j xy(x?) dx+C
(3% %xsw(xs)—szw(xs) dx+C (4) %[xsw(xs)—‘[xsw(xs) dx}+C

Sol.

(3)
j f(x)dx =y (X)
= [x*f(x®)dx

putx® =t @I W = x2dx=%
] tf(t)dt
= 3/t
1
= 5 Ltv() = [w(tdt |
_ 1rs 3 2 3
_§[x y(x )—3Jx y(x )dx}+c
= 1xaxy(x?’)—_[xz\u(x3 )dx +¢
3
1
3x The integral J‘(Hx—%)e xdx is equal to : [Indefinite Integration] [JEE(Main) 2014, (4, — 1),
120]
1
HHTR j(1+x—1)e xdx ERER B : [Indefinite Integration] [JEE(Main) 2014, (4, — 1),
X
120]
X+l X+l x+l x+l
(M (x+1) e x+c (2) —xe * +c B)(x—=1)e *+c 4)xe *+c
Sol. Ans. (4)
1
I(Hx—lje( dex
X
x+1 1 x+l
J' e *dx + _[ (x——j e *dx
X
Applying integration by parts in (I) (I) 7 FHTHAT B W
We get,
x+l x+l 1 ><+—l x+l 1 ><+1
_[e dx =x. e —Ix(1—x—2j dx =xe —j[x—;j e *dx
xd 1 xl !
Thus 31 f e *dx + _[ (x——j e *dx =xe * +C.
X
4. The integral jd—xw equals [JEE(Main) 2015, (4, — 1), 120]
x2(x* +
4 1/4 4 1/4
(1) {X 4”} re (2) (x* + 1)1 4 (3) =(x* + 1)1 4 (4) -{X 4”} re
X X
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Indefinite Integration /

Ans.

Sol.

Ans.

Sol.

|\

ﬁ
x3 (Hx“j

1
1+ X—4=t4

~4 L ax=apat
X

9X et

XS

43 1/4
.[ t3dt=—t+C=—[1+i4j +C
t X

12, 5.9
The integral I(Z)(—+5)(3dx is equal to

X2 +x3 +1)

X10 X5

1) —=———+C (@) —=———+C (3

2(x5 +x3 +1)? 2(x% + x3 +1)?

where C is an arbitrary constant

12 9
A .[ 25X 25)( dea'\rm%—
(X7 +x7 +1)
10 5
( X +C (2 X +C (3

STEl C U WeB IR 2 |

(1)

J- 2x" +5x°
(x° +x3+1)°

[JEE(Main) 2015, (4, —1), 120]

B)—(x*+1)"+c

[JEE(Main) 2016, (4, 1), 120]

_X10
+C
2(x° +x3 +1)?
_ 10
X +C

5
—X
+C
(x® +x3 +1)?
A
X +C
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Indefinite Integration / “_

Let (#rm) 1 +i2+i:t
x® X

a _2_ 5
dx x* x°

—dt 1 1 x'°

t3 2t2 1) " 2(x° +x% +1)?

2(1 +—5+ 5]
X X
6. LetIn= _[tan” x dx, (n>1). If 14+ + 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]

m—vnln=Itan”xdx,(n>1)%|lﬁ%{I4+Is=atan5x+bx5+C%,G|%°TCQ‘cﬁﬂWw%‘?ﬁzb‘&iﬁ

T (a, b) TR B : [JEE(Main) 2018, (4, —1), 120]
1 o (1 1 1
ol4) @) el el
Ans. (2)

Sol. In= Itan“ xdx = Itan”‘z(secz x —1)dx

n-1
I (tanx)"2 sec?xdx — j(tan X)"2dx = % -1
n-1
In+ In2 = M
n-1
put n = 6 I&T TR
I4+Ie=%tan5x=atan5x+bx5+c =3 a=% b=0 ¢=0
(a,b) = [l 0]
El - 5 3
sin? x cos? x

7.2 The integral I( >dx is equal to : [JEE(Main) 2018, (4, -1),

sin® x + cos® x sin® x + sin® xcos® x + cos® x)

120]
sin® xcos® x
HTPe ,[-5 3 2 3 2 52dX§Z§1%:
(sin® x + cos® xsin” x + sin® xcos” X + cos® X)
%Jrc (2) _—13+ (3) ;Sw (4%) 1 —+
1+ cot” x 1+ cot” x 3(1+tan” x) 3(1+tan” x)
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Indefinite Integration / “_

(where C is a constant of integration)

o

(STEt C & FHTHer 3R B)
Sol. (4)

tan® x.sec? x tan® x sec® x tan® x sec? x
= 5 2 3 7z OX = 2 2 3 2 = 3 o2
(tan’ x + tan® x + tan® x + 1) (tan® x +1)“(tan® x + 1) (1+tan” x)

let 1 + tan3x =t

1

! ' __.c
3(1+tan® x)

3tan2x sec?x dx = dt = -[tlzdt - -

w]

1

sin” 6 —sin®)" cos O

1A+l

sin"™' 0

8.x Let n > 2 be a natural number and 0 <6 </ 2. Then I( do is equal to :

(where C is a constant of integration) [JEE(Main) 2019, Online (10-01-19),P-1 (4, — 1), 120]

1
sin" 6 —sinB)" cos6

R n+19

sin

anzwwﬁw%6m0<e<n/2%ﬁﬁj( do MR ©:

(STEf C % |HIdHd 3R &)

n+1 n+1
n 1 n n 1 n
1 1- C 2 1- C
M n2—1[ sin"”ej * ( )n2—1( sin”‘eJ -
nit nit
n 1 n n 1 n
3 1- C 4 1+ Cc
®) n2+1( sin”“ej y @ n2—1( sin“@j y

Ans. (2)

(sinn 0—sin E))E cosO
s N+ de
sin™ 6

Sol. J'

1
- I% (Put sind = t, T&T W)
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Indefinite Integration / “_

1 o n(1—t=)"
== 11jz”dz— 1 z +c= ( ; 1) +c
— n —

—+1{(n-1
(2+1)in-)
n+t

_.n ( LR LI

n® -1 sin™'0
9. The integral jcos(loge x)dx is equal to : (where C is a constant of integration

wHrhe [ cos(log, x)dx TR §— (STl C Y AHIHE IR 2)

[JEE(Main) 2019, Online (12-01-19),P-1 (4, — 1), 120]

(1) x [cos(loge x) —sin(log, x)] +C 2) %[sin(loge x) —cos(log, x)] +C
(3) x[cos(log, x)+sin(log, x)]+C (4) %[cos(loge x) +sin(log, x)] +C
Ans. (4)

Sol. By parts TUSI: HHIGAT A
X .
I = xcos(logx) + I; sin(log x)dx

x cos (logx) + [sin(logx)dx

I = x cos(logx) + xsin(logx) —jcoslog xdx +c¢

I= %(cos(log x ) +sin(logx)) +c

. 5x
sin—
10. j i dx is equal to : [JEE(Main) 2019, Online (08-04-19),P-1 (4, — 1), 120] [Indefinite Integration]
sin=
2

(where c is a constant of integration)

. 5x
sin==>

I 5 dx IRTeR B—
sin=
2

(STEf ¢ U HHTh 3TeR )
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Indefinite Integration / “_

Ans.

Sol.

11.

Ans.

Sol.

12

|\

(1) x +2sinx + 2sin 2x+ ¢ (2) 2x +sinx + sin2x + ¢

(3) 2x + sinx + 2sin2x + ¢ (4) x+2sinx+sin2x+c¢

(4)
sins—x 23in5—xcosl

j i dx=j 2 X2 dx = j(wjdx - jzcosxdx+j(3—4sinzx) dx
sinE ZSinECOSE sinx

=2 Icosxdx +jdx+ 2Icos2xdx = 2sinx + X + sin2x + C
If jese”(secxtanxf(x) +(secxtanx +sec? x))dx = ese> f(x) + C, then a possible choice of f(x) is :

I J‘ese‘”(secxtanxf(x)+(secxtanx+sec2 x))dx = eseex f(x) + C, @I f(x) &1 Yo |4 fdwed (choice)

- [JEE(Main) 2019, Online (09-04-19),P-2 (4, — 1), 120] [Indefinite Integration]
1 1

(1) secx + xtanx — > (2) secx + tanx + >
1 1

(3) xsecx + tanx + > (4) secx — tanx — >

(2)

J.ese” (secx tanx f(x) + secx tan x + sec2x) dx = esecxf(x)

Differentiate both side
esecx (secx tanx f(x) + secx tan x + sec?x) = eseexf '(x) + ese secx tanx f(x)
. secx tanx +sec?x = f' (x)

- f(x) =secx + tanx + d

If '[—2 dx S =A tan‘1(x_1j+ - i) +C
(x*—=2x+10) 3 X< —-2x+10

Where C is a constant of integration, then

1 1

(1) A= — andf() =9 (x~1) (2) A= randf(x) = 9(x~1)2
1 1

(3) A= oo and f(x) = 3(x - 1) (4) A= randf(x) = 3(x~ 1)
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Indefinite Integration

/

Ans.

Sol.

13.

Ans.

Sol.

|\

dx

_ 9 x—1
® [ aior A= (5

S8l C U FHIGAH 3R ¥, dl :

1
(1)A=569ﬂf(x)=9(x—1)

1
(3)A= 31 qATf(x) =3(x — 1)

(4)

J' dy =j dx
(x2-2x+10)2  J ((x=1)2+9)?

Put x — 1 = 3tan0

dx = 3sec? 6dO

e
27J sec?0

J-33e02 0do
(9sec?0)?

= ij MESCaSEON PIINFRY 1 . CoRINEE 1 tan™' il +
27 2 54 2 54 3

de
I j _

cos? 6(tan26 + sec26)
ordered pair (A, f(0)) is equal to :

J‘ do
cos? 6(tan26 + sec20)
(., f(0))aRTeR &

(1) (1,1 + tan®)
(3) (1,1 + tano)
(3)

J' sec’0
1+tan®0  2tan®
1—tan®0 1-tan®0

de

_ Isecz o1 —tan0)

= do
(1+tan6)

_ J‘sec2 0(1—tano) 0
N 1+tano

tand =t = sec?0 do = dt

5 f(x) +C
X< —-2x+10

— ijcosz 0do
27

51—4 T f(x) = 9(x —1)2

]
54 {00 =3(x = 1)

3(x—1)

X2 —2x+10

(2) (-1,1 —tan6)

(4) (1,1 —tano)

[JEE(Main) 2019, Online (10-04-19),P-1 (4, — 1), 120] [Indefinite Integration]

}c

[JEE(Main) 2020, Online (09-01-20),P-2 (4, —1), 120]

= Atan0O + 2loge|f(0)| + C where C is a constant of integration, then the

= Mand + 2loge|f(0)] + C &, TT&f C Td |HIhE @R ©, Al Hid g
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Indefinite Integration /

- I(Ej dt = J.[—H%Jdt

=—t+2log (1+t) + C

=—tanb + 2 log (1 + tanB) + C

= =—-1and f(6) =1 + tand

Il High Level Problems (HLP)

sin® x —cos® x
1-2sin® xcos? x

1. Evaluate : _[

18y Ancd
J‘ SIn” X —-CO0S™ X dx I N

1-2sin? xcos? x

Ans. - % sin2x + C
$8, .8
Sol. fw dx = _[(sin“x—cos“ X) dx = I(sinzx—cosz x) dx =— lsin2x+C
sin® X + cos” x 2
2 Evaluate : I de
' ' 1—2cos3x

I cosSx+cos4de 1 ¥ e —
1-2cos3x

Ans. —(sinx+ S|r122xj +C

ZCosg—Xco X dx
Sol COSSX +Ccos4x . 2 32

1-2cos g8 1—2(20032(&(j—1j
2

20032(40033 %X — 300332)(] :
= I dx=—j2003—xcos§ dx=—fcos 2x dx —_[cosx dx
5 3X 2 2
3-4cos >

=— [_smsz +sinx} +C

3. Evaluate : _[ «fx+\fx2+2 dx
I \fx+\fx2+2 dx 1 TR BT — Ans. % (x + a/x2+2)3/2— 2

(x . \/m)wz

+C

2 2
Sol. 1= J.x/x+\/x2+2 dx Put X+ +2 =t = x= [t 2;2] = dx= —t2;2 dt
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Indefinite Integration

/

2+12 142 -3/2] 1 2
= I=|vJt . |——|dt = || =t'"+1 dt = — x = t32-2t-"24+C
Wt ( 2t J I(z 273 ¥
= % (X+x2+2)%2 —2(x+x2+2)"2 4+ C
Hindi 1=j x+x2 +2 dx
2 2
AT X+Vx2+2 =t = x= -2 = dx=¥dt
2t 2t
2+1° 142 -3/2] 1 2
I=|4t . dt = || =t"" +1t dt = — x = t32-2t-"24+C
- Wt ( 2t J I(z 2 "3 *
= % (X+X2+2)%2 —2(x+x*+2)"2 1 C
4. Evaluate:j o Pl A DI —
(x3+3x2+3x+1) J¥¢+2x -3
2 P
Ans. —W+—.COS’1 2 lic
8(x +1) 16 X +1
Sol. I=I el , put,x + 1 =2sec 6 = dx = 2secH tan6 do
(x+13J(x+1)° -4
I=j 253ecetan9 il _[(1+cos2e) de
8sec®0 . 2tan0 16
. 2
L (9+Sm29j +C _ 1 cos‘1i+ 12| 2 +C
16 2 16 X+1 Xx+1) x+1
1 L2 1 Yx*+2x-3
= _—c¢cos! —+ - ——— +C
16 x+1 8 (x+1)
Hindi I=I Gx , A, x+1=2secd = dx = 2secO tand do
(x+13J(x+1)° -4
=_[ 233ecetan6 — I(1+cos29) do
8sec’0 . 2tan® 16
. 2
_ L (9+szej +C = - oos' 2 i o[22 2| sc
16 2 16 X+1 Xx+1) x+1
1' 2 —
= lcos—1i+l LX23 +C
16 x+1 8 (x+1)
5. Evaluate:.[ (cos 2x-3) 4y P WA PIFTT —  Ans.  C-— ltanx.(2+ta1n2x)
cos* x4/4 —cot? x 3
Sol. J(cos2x—3) dx
cos* x4 — cot? x
sin? x +1

tanx sec2x dx

-2

cos® x\/4tan? x —1

I

. 4 —cot?® x
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Indefinite Integration / “_

Put 4 tan>x — 1 =2, then 4 tan x sec®x dx =t dt
t2+1+1
2
= I=—ZI 2t Xt dt = - 1t[t—+3] +C=-

=— %tan x V4 —-cot’x (2 +tan>) +C

Hindi. J-(cost—S) dx
cos* x+/4 — cot? x
sin?x +1
=—2. tanx sec?x dx
J.cosz xy4tan® x —1
AMT 4 tan?x — 1 =2 @I 4 tan x sec?x dx =t dt
t2+1+1
) t dt 1 t? 1 > 4tan®x —1
= [=-2 =— —t |—+3| +C=- — \/4tan X —1 3 C
J t 4 4 (3 4 3

=— %tan X V4 —cot?x (2 +tan?x) + C

’ 2 2
6. Evaluate : { i {én(x4 +1)—2€nx}} dx BT TR BT —
X

Ans.

X2

2(x2+1)\/m[ 3 [1 1)}0

J1—-=4n
9x3 2

Sol. J-\ix2+1{£n (x® +1) —2/nx} dx=j ,1+i n 1+i L "
x* X2 X2 x®

Put 1+ = =t then— = dx=2tdt
X

X2

3 & 3
—— f2rm t dt ——zlzn t 4 2[ x—dt——zi mts 2 +C=% {LG tj +C

9 3
2 2
_ 2 +1) “”{1—3 n (1+izﬂ+c
X

9x®
X
7. Evaluate : I T 1007 dx BT IR PIfoTT —
Ans. 25— 20 +C

97x-10-x2
Sol. taking V7x-10-x* = J(5-x)(x-2) =(5—-x)te™ W

2
then ar x=5t2—Jr2 So 31 dx=%
t° +1 (t*+1)

5t2 +2

L S

( j (t? +1)
2 +1
2
_ 2 5t +2 dt=mt—i ’ ’5 X _2(7x-20) +C
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Indefinite Integration / “_

8 . xcosa + 1 o f)

(x2 +2XCcosa + 1)3/2 g(x)

+ C then find f(x) and g(x).

xcosa + 1 f(x)

afe 7 dx = C &l I f(x) qer ST BT |
I (x2+2xcosa+1) " \/ﬁ * * 9k

Ans. Xx;x2+2xcosa + 1

x3 (Xcosa +13j dx

Sol. I- .[ ()(200$(x+1) . d3>/<2 _ J~ X X _
(X +2xcosa +1) 3( 2cosa 1 j
X7 1+ +—
X X
Put1 + 2cosa + iz =1, then (—Coix+l3j dx =— at
X X X X 2
= I= % =% +C = X +C
t t X% +2xcoso +1
comparing : f(x) = x and, g(x) = x? + 2x cosa + 1

T BT W f(x) = x AR, g(x) = X2 + 2x cosa + 1

9. Evaluate : cos x. €. X2 dx @I GXal PIY —
Ans. % ex[(x*—=1)cosx + (x—1)2.sinx]+C
Sol. I= '[cosx . e*x? dx

[=x2 fcosx . exdx—I2x (Icosx.exdx) dx

( Icosx.ex dx=%(cosx+sinx) & Jsinx . e@x:%(sinx—cosx)}

e . :
= x2 {?(cosx+smx)} - Jx . e*(cosx +sinx) dx
x%e*

= (cosx+sinx)—J'xexcosx dx—jxe*sinx dx

2
2,.X X X
_Xe (cos X + sin X) - xe—(cosx+sinx)—je—(cosx+sinx) dax |—
2 2 2
e’ . e’ .
X—(sinx—cosx) — | —(sinx—cosx) dx
( 5 ( =] ) j
2 X
= x2e (cosx+sinx)—xe*sinx+jexsinx dx
24X X
= x2e (cosx+sinx)—xexsinx+e? (sinx —cosx) + C
_ ¢ Czosx (xe—1)+ 2 Z”X (x2—2x +1)+C = % ((x2 = 1) cosx + (x — 1)2 sinx) + C
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Indefinite Integration / “_

3_
10. Evaluate : jex XZ—X+22 dx P TR BT — Ans. ¢ X2+1 +C
(x*+1) X° +1
3 _ 2 _ _ 2
Sol. Iex X2—X+22 dx =Jex (x+1)(x +12)+(12 2x —x?) dx
(x*+1) (x*+1)
J o x+1 1-2x—x? x+1 d X+1 1-2x —x*
=je 5 +t————> | dx=¢* > +C vo— 5 = 3
(x*+1) (x*+1) (x*+1) dx \x®+1 (x*+1)
2
11. Evaluate : J'X—Z dx BT IR HIRTT —
(xsinx + cosx)
Ans s;inx—xcosx+C
" xsinx + cosx
2
Sol. j .x dx i =I X . .xcosx _ dx
(xsinx +cosx) COS X (xsmx+cosx)
_ X J‘ XCOS X dx— J‘ XSGCXJ- lXCOSX . o o
cosx * (xsinx +cosx)? (xsinx +cosx)
=X (— . 1 )+Iseczx dx
cosx | xsinx +cosx
J‘szdx =__—1 and (3ﬁ‘\r)’
(xsinx +cosx) Xsinx +cos x
d X sinx 2 .
— (xsecx)=secx+xsecxtanx =secx| 1+ =sec” x(xsinx +Ccosx)
dx 0S X
B —X . sinx
COSX(XsinX +Cos X) COS X
_ —x+xsin®x+sinxcosx _ sinx — XCOSX L C
cosXx(xsinx +cosx) X SinX + COS X
12. Evaluate : J'sin4x . eP dx P ARA BTG —
Ans. —2cos'x. ¥ +C
Sol. I sindx . e®* dx = 4 _[sinxcosxcost e *dx =

2
4 I tanx . sec®x . cos*x . cos2x e®" *dx

=2j#2 1=t e' dt (Putting, tan®>x =t = 2 tan x - sec®x dx = dt)
(1+t)? 1+t
——p U2 g
(1+1)
1 -2 -2¢'
=—2 |¢e —— | dt= f(t) dt = e'f(t
je((1+t)z+(1+t)3j rrrl G LAUCAC) ')

= 26" *cog*x + C
. . . 2 . 2
Hindi Ism4x . e dx =4 _[smxcosxcost e *dx

2
=4 Itanx . sec®x . cos*x . cos2x e® *dx

=2'|';2 1=t e' dt (AT tan>x =t = 2 tan x - sec?x dx = dt)
(1+t)° 1+t
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Indefinite Integration /
_ (t+1)-2
=-2 I—(1+t)3 e dt
¢ 1 -2 B -2¢' ot
--2 e [(1+t)2+—(1+t)3j dt = T ( [e'f+fm) dt = ef(t))

2
= —2e® *cos*x + C

13. Evaluate : j tan ' x. /n (1 + x2) dx.®1 G HIFTY —
2
Ans. xtan-"x./n (1 +x?) + (tan-"x)2 - 2xtan-"x + /n (1 + x?) — (En«ﬁ +x2) +C
Sol. .[tan’1x . n(1+x?) dx
=x tan-' x . ¢n(1 + x?) — I S/ (1+x?) dx —‘[de
1+x (1+x?)
=X tan-'x /n (1 + x?) — % /n2 (1 + x?) —QItan X dx+ 2jtan_x dx
=x tan-' /n (1 + x?) — % x 4 Enz(\/1+x2) — 2x tan='x + /n (1 + x2) + (tan-'x)2 + C
n-1_ 2n
14. Evaluate : j o 1 NX X dx BT TR AT —
(1—x”) J1—x2“
Ans. e 1+Xn +C
Sol I= J'eX M dx = Iex 1+Xn+ nx™ dx
(1= X" =x" 1-X" (- x")W1—x*
n n-1 n
Let f(x)=4’1+xn - = — [—e, X L
1-x (A= x")W1-x2" 1-x
n-1 2n n n—1
Hindi. | 1+ [er 1 X dx = 1 (A7)
(1= x")1=x*" 1-X" (1= x" W1
n n-1 n
)= o e — X I=e. X L
1-x (1=x"W1—x> 1-x
15. Evaluate : j cos 2x /n (1 + tan x) dx BT ARA HIRIY —
Ans. % [sin2x./n(1+tan x) — x + ¢n |sin x + cos x|]] + C
Sol. I cos 2x /n (1 + tan x) dx
2
= lsin 2x (n (1 + tan x) — l .[sec—x sin 2x dx = l sin 2x ¢n (1 + tanx) — jwdx
2 2 1+tanx) 2 1+tanx
= 1 sin2x ¢n (1 +tanx) —x + J-2cosx+smx Sinx dx
2 2 SinX +cos X

|\
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Indefinite Integration /

16.

Ans.

17.

Ans.

Sol.

|\

Evaluate : J dx

bsinx

%sin2x£n (1 +tanx)—x+ =

(a+b cosx)’

J'COSX sinx
SINX +COS X

1 [sin2x /n (1 +tanx) —x + /n |sin x + cos x|] + C

, (a>b) B A PIRTT —

(@® -b®)(a+bcosx)

dx
I(a+bcosx)2 (@>b)

ICOSGC X .

1 1
= — (cosecX) .
b( )

—bsinx 1
(a+b cosx)? b " (a+bcosx)

+ — 2a2 5 tan- f@ tan > +C
(a® —b?) a+b 2

X

1 ljcosec X cot
b (a+bcosx)

1

(a+bcosx) b

Cos X

I, =

! -[(1 —cosx)(1+cosx)(a+bcosx)

Use partial fractions and proceed

3T =il &1 U e Bl DI |

«/Z—X—Xz
Evaluate:j — dx BT TR HIfSTT —

N2-x-xt A2
X 4

V2 —x—x?
[=—F—d

In |4_X+2\/§ ‘2_X_xz|—sin-1(¥j +K
X

X -
=— ——— —sin™!

—dt
- J2\/2t2 11

taking l =1, then —lz dx = dt
X X

1

_212I 1d2t RPN
i R

(TS

S log (l—ljJr 11 1__1 og (4—Xj+ 2—x—x2|
2\2 x 4 X2 2x 2 22 4x 2 x |
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Indefinite Integration / “_

R (4-x)+22V2=x—x°| . 1 (4-x)+242\2—x—X7|
2\‘/§|09| i |+C— o3 Iog| < |+K
Hindi jz‘x—xz‘xz dx

_ o N2—x-x? _I dx _lj 1/ x%dx
X 3Y 1y 272 1
5] (Xt x* X
x+1
— | 2 o
=— 2-X —sin™! 2 -1,
X 3/2
—dt 1
L= | —— T — =t,dl —— dx=dt
1 J2\/2t2—t—1 X ]

1

lo
22

_L| l_l S AL N |
N 4) \x2 2x 2

g(4—xj+ 2—x—x2|
4x \/E X |

_ 1 |Og|(4—x)+2\/§\i2—x_xz| vGee 1o |(4_X)+2\/§ x_x| p
22 | 4x | oV2 | < |
18.  Integrate: IM 1 e e -
6x +13)°
Ans. M L8 X238 6
8(x"-6x+13) 16 2

Sol: 5x2—12=/(x*—6x+13)+m (2x—6) +n
equating co-efficient oI &I T &1 IR [=5;m =15;n =13

= I=I > d2X +J 15 (2x ~ 6) dX+13Jd—X2
(x=82+4 * (x 6x+13) [(x-3) +4]

Now31‘e[11=§tanf1ﬂ S 15 &1, =1 3-'- 2sec? 0 0
2 2 x2 —6x +13 16 sec* 9

where W@  x—3=2tan0, = 13 J.(1+ cos20)d0 = 13 {e+1sm29}
16 16 2

13 4 Xx=3 13 x—-3 13 , x=-3 13 X—-3
= —|tann — |+ —. ——— = — tan +— .
6 2 32 (x_3)2 16 2 8 x*-6x+9
1+
2
= Iep4n+n = X=189 98 X238 ¢
8(x*—6x+13) 16 2
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Indefinite Integration /
9. If | 3¢ +2x dx = F(x), then find the value of [F(1) — F(0)], where
) x®+2x° +x* +2x3 +2x2+5 ’ ’

Sol.

20.

Sol.

21,

Sol.

|\

greatest integer function.

3x2 +2x

xXE+2x% +xt +2x° +2x2 +5

dx = F(x) & @ [F(1) — F(0)] &1 A9 SITd &I [ ST&f

B BT Ui HRar 2| .

Ans.

0

/\

[.] represents

[.] FE YUt

2 2 3 2
3x° +2x dx = J~( 3x° +2X 1 tan-" (x +X +1J+C

J.x6+2x5+x4+2x3+2x2+5 XX+ x2+1)7° +4 2

. 2
Evaluate : j m (1 + sin°X) gy @ wxe BT —

Ans.

cos® x

tan x In (1 + sin?x) — 2x + J2tan- (J§.tan x) + C.

Jﬁn(1 +sin®x) dx

I=/n(1 +sin2x).tanx—2j

cos? x
sin?x+1-1

— dx=€n(1+sin2x).tanx—2x+2j
1+sin” x

1+ 2tan? x

=(n(1+sinx) . tanx—2x + 2tan' (J2tanx) +C

Evaluate : I 1+ 508 o Gk dx P IARA HINTT —

Ans.

- ]

COS o + COS X

1
cos — (a — X)

Xxcosa+sinoln| —=——|+C
cosE(a+x)

1+ COS 0.COS X dx_J-1+cosacosx+coszoc—cosza dx
COS o +COSX

CoSa +COSX

dx = x cos a + sina . I,

COS a(COSX +CoS o) sin®a.
=I dx +I
COS 0L+ COS X

I =

;
(1 +tan? X)COSOL + (1 —tan®*2
2 2

=——1/In
Sina

COSa +COsSX

sec? X
sec®x/2 2

2dex=_[ dx

(1+cosa)-(1-cosa)tan® %

a . X o X .o L X
cos— +sin—tan— 1 COS—COS—_+SIn—sIn—
2 " 2" 2| ,c. " 2 2 27 2| ¢

o X .o X
COS—COS_——sin_—sin—
2 2 2 2

ol . X
cos— —sin—tan—
2 2 2

sec?x dx

Corporate Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, K

®
Resonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in

Educating for better tomorrow 55 Free : 1800 258 5555 | CIN: US0302RJ2007PLC024029

ota (Raj.)-324005




Indefinite Integration

/




Indefinite Integration / “_

N I=J‘ 2 __ J' dt
1 1 1 Ji+(a-B) t
t . \/— (OL_B)"'*
t t
AT 1+ (a—B)t=22 @ (a—p)dt=2zdz
= I=- 2 &=—( 2] 1+0L_B +C=—(ij x=p +C
(o —P) z o—B X—o X—o

IBfeqP : x = 0. sec? 0 — B tan20 I@A W
Yopfeus : 2= B_tzw%{tr\f

><><

B =z R

-

Jopfous :

x

(cos 2x)” 2

sin

_ 2
Ans. \/§Iog[\/cot X 1+\/200t X] —Iog[cotx+\/cot2x—1}+c

\/CO’[2 X+1

24, Evaluate J dx @1 IR PIfoT —

(cos2x)"?

sinx

2 22
dx = I COS X =S X gy = Joot2x —1dx put \oot2x—1=y

Sol. Letl =
-[ sin® x

cot’x =y2 + 1
= —2cotx.cosec?x.dx = 2y.dy
—ydy _ —ydy

cotx(1+cot?x) fley22+y?)

2
sothatI:J' y xydy =_I (y* +2+2)dy

«/1+y2 (2+y?) (y2+2),/y2+1
I\/y_ery+2 jy +2\/_ = —logly + \Jy? +1] + 21,

dx =

y2+1

ut = t?
P y2+2

(1—12)(4t) — (2t —1)(-2t)
2y.dy =
ydy_;
' (1-12)2
= dy—L

(1-12)2212 1

2t2 -1 2t —1+2-2t2 1 2t2 —1 ot —1+1-t>2 2
2+2= +2 = = andy?+1= +1= =
y 1-12 1-12 1-12 y 1-12 1-12 1-12

R ® | Corporate Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005
/\ esonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow 55 Free : 1800 258 5555 | CIN: US0302RJ2007PLC024029




Indefinite Integration / “_

=I WI-2  J1-12 A-B)dt -
BRI N O

log(/2t + 212 —1

Iﬁf

_ ilog (y +1) _ ilogy+2 (y?+1)
2 Y +2 Jy t2 2 Jy2 +2

—

N

2
—V”)}C

2
I =—log[y + afy2+1 1+42 log {er

y<+2

2
= 2lo g[\/COt X1+ 2ot x ]—Iog[ootx+\/cot2x—1}+c

Jeot? x +1

Aliter : I —jﬂd

sinx.\/cos 2x
_ J- dx _2."\/2 sm2x dX:J‘J;S):1+2-[JZ:12t

smx«/cos X— sm X cos“ x —1

In the 1st integral, put cot x =t = —cosec?dx = dt
In the 2nd integral put cosx =t

—sinxdx = dt
. 1-2sin® x
Aliter : 1= | ———dx
-[smx \/0032x

_ J- dx 2J‘ 42 sinzx dx ZJ‘J;SL +2-[ 42:12t

smx«/cos X — sm X cos“ x—1
YH FHIHT H cot X = t Y&+ IR = —cosec?dx = dt
TR GATHET H COSX =t ¥ W

—sinxdx = dt

5 X
sin® =
25, Evaluate j ” 2 dx P A DI —
cosE\lcos3 X + COS? X + COS X

1
Ans. sec! (\/COSX+ j +C.
\Jcos x
3 X . X X . 2 X
sm"E 23|n§cos§sm2E
Sol. j dx = dx
X\/ 3 2 2X\/ 3 2
cosE c0s® X + COS® X + COS X 2cos > cos® X +C0S® X +COS X
B J- sinx(1—cosx)

2(1+CoS X)\/COS® X +COS? X +COS X
Ny (1—1)(—dt)
2(1+ e +t2 t

_'[t+1 Jtt +t2 t
=j (U 1) du {whereft =u }

(U + U* +u? +1

{where t = cos x}

at
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Indefinite Integration / “_

26.

Sol.

27.
Ans.

Sol.

|\

u+j\/u2+12+1
u

= _[ dv =sec™! |v| +c. {where u +l =v}
u

valv? —1

N\
C | =

1 1 1
=sec'|u+—| +c  =sec «/t_+—j +c =sec (\/cosx+ j+c.
( U) ( Jt Jcosx
2 2 2
It [ g —dx=Atan | X —3), B | X=8 x43 + ¢, then find the value of 12(A + B).
x* +3x%+9 3x J3 x> +3 x+3
2 2 2_
M [y —dx= A tan X 31,8 m+c§?ﬁ12(A+B)aﬁrW§nﬁ
x* +3x* +9 3x 3 x?+43 x+3
HIFY |
Ans. 5
x? 1 x2+3+x?-3
dx = — d
J.x“+3x2+9 2I x* +9+3x2
3 3
dfx-2 d x+2
1 (X x] 1 (XJFX] 1. . x-3 1 x?—\3 x+3
_EI 3Y +§I 3¥ . 6 3 tahs "|xis xi3|*C
(X—J +9 (x+j -3
X X
1 1
A-L =1 12(A+B) = 5
6 4

Evaluate J. : JESR 2 dx I AR DI —
sinx +2cosx +3

tan§+1

§x+§log|sinx+2003x+3|——tan‘1 —2 |4c
5 5 5 2

3cosx + 2 = A(sinx + 2cosx + 3) + Bdi (sinx + 2cosx + 3) + A
X

3cosx + 2 = sinx (A —2B) + cosx(2A + B) + 3A + A
Comparing the coefficients of sinx, cosx and constant terms of both sides, we get
sinx, cosx 3R IR Y&I ol B U
A-2B=0,2A+B=3,3A+1=2
6

Solving these equation we get THIHRUT Bl A R TR A = 5 8

82,8
5 5

6 s 3 . 8
:J- 3cosX 4+ 2 dX:J.5(S|nx+2cosx+3)+5(cosx—23|nx)—5

sinx+2cosx+3

sinx+2cosx +3

:J' 3cosx+2 IA(sinx+Zcosx+3)+B(cosx—2sinx)+k

, dx = .
sinx+2cosx+3 sinx +2cosx+3

6 3 . 8 1
:-><—Iog|smx+2003x|——j -
5 5 5/ sinx+2cosx+3
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Indefinite Integration / “_

Nowj - 1 dx
sinx +2cosx +3

. 2tanx/2 1—tan®x/2 X
Put sinx= ——————,cosx=————— andtan==t
1+tan®x/2 1+tanx/2 D)
= tan X =t = —sec2 dx =dt
2 2
X
tan— +1
f - ! dx :I 2dt :2_[ dt =tan” +C
sinx +2cosx +3 2 +2t+5 (t+1)2 +22
tnX 1
3cosx +2 6 3 . g, @yt
I , =—x+—=log|sinx+2cosx+3|—-=tan"'| —=— [+ C
sinx +2cosx +3 5 5 5 2

28. EvaIuateI\SItan xdx P IR PITT —
3

2/3,
%Iog(tan‘”‘*x—tan2/3x+1)+? ~12fan” 7 x -1

B

2/3
X)+

Ans. —llog(1 +tan tan HFE

Sol. Let AT tanx = z%2, then d9 sec2xdx = § z'2dz

J.WS 2 1 Z:QJ- zdz

sec? x 2 1+28 29 (1+2)(1-z +2?)
Let =T 2 _ E’“C — 2=A(Z-z+1)+(Bz+C)1 +2)
(1+2)(1-z+2z°) 1+z z°—-z+1
put z = —13@" SR a9 .Then —1 = A(1 + 1 + 1) so3rd:, A = -1/3
Equating coefficients of z? on both sides, O=A +C, .. C=1/3and B =1/3
2% D B goidl 1 RO =A+C, . C=1/37a1 B=1/3
1 1

1 3 3 z+1
—dZ———lO (1+2)+
2-[ 3 1+Z 2 22 —7+1 o ZI

22 —z+1
(2z-1)+3
=73 log(1 + 2) + —d
4 4-[ ZE R
=—llog(1+z)+ J'22 1dz+J‘ dz .
2 4 725 -z +1 1 N2
2= || =
=22
. 1
1 1 3 2 5
=——log(1+z)+— lo —-z+ 1)+ —.—tan"
5 a( ) 4 g(z? + 4\/— ﬁ +
2
2/3,
=——Iog(1+tan2/3 X) + llog(tan‘”sx—’[an2/3x+1)+ﬁtan’1—2tan X 1+c
2 4 \/5
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Indefinite Integration

/

29. Evaluate : j cosec x — cotx __Secx dx®T IR PIfTT —
cosec X + cotx N,"1 + 2secx
Ans. sin' [lsec2 5} +C
2 2
Sol = J- cosecx —cotx secx dx
) COSEcx +Cotx «/1 ¥ 2secx
_I 1-cosx sec X J- n dx
\41+COSX ' \/1+2secx Jcosx+Jcosx +2
sec? X dx tan= sec? X dx
- Jtan’ 2 22
\/1 —tan2x\/3+tan2x \/Z—secz )(\/2+sec2 X
2 2 2 2
tan > sec? X dx « « «
= 2—22 Let sec? — =t, then sec? — tan — dx =dt
, ( , XJ 2 2
2° —|sec” =
2
'[ (1 2 X
= I—I =sin'|=| +C=sin"|—-sec = | +C
</22 2 2
cosecx —cot x secx dx
Hindi 1= |,——Mm— —_—
-[ COSecX +cot x «/1+25ecx
_I 1-cosx secx jtan dx
1+cosx \/1+23ecx Jcosx+Jcosx +2
X X
sec? X dx tan=sec? = dx
- Jtan’ 2 o2 @
\/1—tan2X\/3+tan2X \/Z—secz )(\/2+sec2 X
2 2 2 2
tan > sec? X dx « « «
= 2—22 HET  sec? = =t, d sec? = tan = dx =dt
22 _[gec2 X ; ;
2
= I =J'L = sin-! (lj + C =sin (13ec2 5) +C
22 _ 2 2 2 2
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