Indefinite Integration

MATHEMATICS

Bl Exercise-2 |

Marked Questions may have for Revision Questions.

PART -1: OBJECTIVE QUESTIONS

IPn [X;J X_1] 2

1. Sol. I=" X*-1 (x put /n [x+1 =t > X’ =1 dx=dt

o (x1] 1 [X+1J
= 1=" 2 =4 +C=log. “**V+c=4 1og. \ X"V +cC

n (tanx) 1
J'—_ ——dx=dt
2. Sol. 1= = SIXCOSX 4y put /ntanx =t = SINXCOSX
jt dt=—+C=—(Intanx)°+C —(¥ncotx) —(#n“cotx)+C
I= 2 2 =2 +C= 2
1,5, . 1
—4—n“(sinxsecx)+C —
= 2 = 2 /n2(cos x cosecx) + C
j2sinx—sin2x
3. Sol.  f(x)= x° dx
2sin? X
. 2 .
2sinx —sin2x 2sinx 1-cosx Z[SIHXJ x_Z'X4 2x2(5lnxj
fi(x) = x® = x . x* = LUX 4 - 4 X
2
. X
sin=
2
. . (sinxj . X
fim f(x) = im " x LID?J 2 =1

Jx3(x6 +x2 +1(2x° +3x> +6)"°

4. Sol. I = dx

sz(xﬁ +x3 +1)(2x® +3x8 +6x%)"3
= dx
Let 2x9 + 3Xs + 6Xs =t
18(xs + X5 + X2) dx = dt

1 3 1

ijt”adt_ —_— —
-18 18 4/3+C: 24 (2X9 + 3Xs + 6X3)az + C

2[1’1)(' 3nx

5. Sol. I= J2mamax _JEna) o nenan

J dx
6 Sol sinx.sin(x + o)
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1 Isin(owxfx) dx

_ sing ¢ sinx sin(x+a)
sin(X +o)cos X — cos(X + a)sin x
sin xsin(x + o)

Ucot Xdx — Icot(x m)]

= cosec a = cosec a +C
sinx
=cosec a [log |sin x| —log |sin (x + a)|]] + C = cosec a log sin(x +a)| , C
i 1 . T
1C0$2X— sin2x +b —\/Es|n(2)(+4J+b
7. Sol. 1=-2 2 =
isin(2x+54—ﬁ}+b _on
- \/E a= 4 , beR
1+tanx tan(x + a))dx
8. Sol. j( ( )
J'sinxsin(x+a)+cosxcos(x+a) ,[ cos(X + o —X)
— COS XCOS(X +0t) COSXCOS(X +at)
J sin(x+a —X) dx I sin(x + a)cosx  cos(x +a)sinx dx
- cota Ccos xcos(X +a) _cota COSXCOS(X+ o) COosSXcos(x+a)
COS X U sec(x + o) J
—cotasn 199X+ )L ¢ ot qn seex i c
X 3x .
I . = — j25|n x(cos2x + cosx)dx
9. Sol. 4 sinxcos 2 cos 2 dx =

j2sinxc052xdx +Isin2x+c J(sin3x—sinx+sin2x)+c

1 1

cosx -2 cos2x -3 cos 3x + ¢

_[ x? + cos? x

P J.cosec2xdx —I -dx
10. Sol. coseczx dx = 1+ x
osec X
= —cotx —tanax + ¢ = —tanax- €CX ¢
J‘ x-1 1 1 dx
11 Sol. = X dx Put X =cos286 = _x? =—2sin 26 do

| I= X +1 %
J- /1—00529
= J V1+00820 5 o 29 o

I
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1 1
j4sin2ede 2I(1—c0529)d9 [;) N-—+C
= = =26 —sin20 + C = cos - X

J-4ex +6e™* dx
12.  Sol. 9e* —4e™ = Ax+B/n|9ex—4| +C
9e* —4e7*
put 4ex+ 6ex=P ( )+ Q (9ex + 4e)

> 4=9P +9Q and 6 =4Q -4P

18 35
comparing, P=- 36 Q= 36
19 35 (9e'+4e” 19 35 o

[=_ 36) 9 _ 36'0e"—4e*  __36,, 36 gn|(9e ~4e”) | +C

E ﬁ 2x ﬁ ﬁ 2x E
__36 44 36 m\(ge -4)| 3 «+C= 36 m\(ge -4)| _ 36 C+C

35

—_ 2x —
_36 | (% | 2.0

3 3%
Soblfy, A=-2 B=36 ceR
j dx
13 Sol \/sin3 X(sinxcosa —cosxsina)
J cosec?x 2
_’ Jeosa —sinacotx g _sina vVcosa-sinacotx ,
_[ cos4x +1
14.  Sol. cotx —tanx gy = A cos 4x + B
2c0s? 2x sinXcos x 170, 1 (~cos4x)
dx i — S AR RA)

_ J- cos 2x _ j2c:os2x5|nxcosxdx: 2J-SIF\4XdX _3 2 +B

Itan X Itanzx Jtanzx J(sec x=1) 3
15. Sol. dx = (secax—1)dx= d(tan x)— dx= 2 tansx — tan x+x+c

J‘ dx
16. Sol. I= 2sin? x + 2sin X cos x

1,[ cosec?x.dx

(1+ cotx) Let 1+cotx=t — cosecax dx = dt
L (COR 1
=— 2 /njtj+c==2 ¢n|@ +cotx)| + ¢
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sin“ x
17 Sol J.Cos‘i X o - Jtanz x(1+tan” x)

tan®x tan®x

seczx dx

= 3 + S +C

PART - Il : MISCELLANEOUS QUESTIONS

A-1.  Ans. (2

Sol. STATEMENT-1: Putsinx =t
= cosxdx = dt
j tSdt="1 M +C
Now

STATEMENT-2 : is false forn = -1

A-2.  Ans. (1)
_ [(tog, &)~ (1og, ) ax

[
_ {nx (dnx)?

Sol.

]dx put /nx =t => X=e = dx = e: dt

I(LLJ e X
3 = .
- I= t ot e dt = t+C: 'PnX+C: Xlogxe+C

Section (B) : MATCH THE COLUMN
B-1. Ans. (A) - (s):(B) - (q);(C) - (n

u
Sol. (A)v=0=a=b,Alsoa+b=u=a=2
dx
J. 2'[ g2 X J. sec?Z X
Now,I= @ 1+cosx_u 2 - 2 =Utan2 +C
B)v>0=a>b
dx seczgdx
dx
J.i (a—b)+2bcos? X (a+b)+(a—b)tan? X
Now, I = a+bcosx - 2 - 2
X 1 X

put tan 2-t> 2sec:2 dx=dt

_[ 2dt 2
= '(a+b)+(@-b}t* _a-b

J' dt
t2+[a+b}
=1

2 |a-b [ _EtJ 2 [Vtan;J
- a-b Va+b tanat ' o +C-‘/E tanss ' +C

(CO)v<0=>a-b<0=b-a>0

o}

L 4

14 |

L 4



Indefinite Integration

MATHEMATICS
dt
L J- a+b _ t2
Now|=b-a b-a (using equation (1) of part (B
b+a it X
b—a \/G+\/:tanE
2 1 bmafbra p 1 X
= b-a2\Vb+a),|\b-a +C=V"W Y \/T'tanz +C
Section (C) : ONE OR MORE THAN ONE OPTIONS CORRECT
C-1. Sol. E g'(x) = f(x) here
fico [ax)ax
so dx=g(x) +@(x) = =g(x) +e(x) = g(x) + ¢ =g(x) + @(x)
= p(x)=c ¢0)=1
o) px)=1
it g'(x) = f(x) here
J‘f(x) '[g‘(x)dx
dx=g(x) + @(x) = =g(x) + @(x) = 9(x) + ¢ =g(x) + @(x)
> g(=c 90)=1
p(x)=1
2x—1)d
C-2. Sol. Since J'(x )X:XZ—X+C

SO, letxa—x =t = (2x = 1)dx = dt

(2x-1) 1
v[(xzfx)zf(xzfx)ﬂ X _ v[tZ_t+1Clt

Now | =

1
f dt
YL (B 2 20¢ —x) 1 2 (26 2x-1
(t 2) +( 2} NG tan_l[ 3 +C _ 3 cot 7_3 +C

J- sinxsec® X g 2.[ tan xsec? x
1+ tan* x 1+tan* x

dx

C-3. Sol. 1=2
Now put tan2x =t
2tanx seczx dx = dt
Joie
1= 1+ —_cotu(t) + C = —cotu(tanx) + C
a=-1,b=1
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