JEE CHAPTER-WISE TESTS

JEE MAIN ANSWER KEY & SOLUTIONS

SUBJECT :- MATHEMATICS
CLASS :-12th
CHAPTER :-INDEFINITE INTEGRATION
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SOLUTIONS

©)

Sol  We have f(x)=(x +1) = [3x2 —izjdx = dt
X
Now, | f(x)dx -
t
(x +l)
+1)” dx +C _
I(x )} 2 = g(x) ~ 1 1 Lo
4 N
_(x+1) X
= )
= X _.c
44 24 X" +X+1
Hence g (3)-g(1)=— —— =64-4=60
4 4 4 (B
2, B e” +cosx+1)—(e” +sinx+x
®) Sol. _[( )= (e )d
Sol J‘3X+2 ot x_9 =12 e +sin X +x
© VX—-9 i =Ih(eX+sinx+x)—-x+C
= dx =2t dt f(x)=e*+sinx+xandg (x) =—x
5 f(x)+g(x)=eX+sinx
3t +9)+2
Foo= | (f'zt}h 5.
2
ax” +2bx +c f(x
= 2[(29+36% Jdt =220t + 7 sol. Let [T e 1)
(Ax +2BX+C)2 g(x)
=2 [29 VX—9+(x— 9)3/2] +C where f (x) and g(x) are polynomials ;
gven F(10)=60=2[29+1]+C (B2 # AC = Ax? + 2Bx + C is not a perfect
= C=0 square)
differentiate w.r.t. x
=2[29vx -9 +(x-9)*?] o O )Tl
F(13)=2[29%x 2 + 4 x 2] axz+ X+°2:gx i S
=4 x 33 =132 (Ax” +2Bx +C) g*(x)
3 ®) (1)
) Hence g(x) 2 Ax2+2Bx + C
(3X4 -1 If Nof RHS in equation (1), has to be a quadratic
Sol '[ 3. 3 10 function then f(x) must be linear function
X“(x7+1+x7) ie. f(x)=px +q
3 . p(Ax? + 2Bx + C) — (px + q) (2Ax + 2B) =
j (3X X ) ax?+2bx + ¢
(X +1+x" ) Comparing coefficient of x2
—-a
Substutex3+1+%=t Ap—2Ap=a:>—Ap=a:>p=X
1
PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 || 9312712114



JEE CHAPTER-WISE TESTS

coefficient of x
2Bp—(2Bp + 2Aq)=2b= —Aqg=Db

-b
= q=—
9T A
constant term
pC-2Bg=c
substituting the value of pand q
— 2B
zc+—b:c — 2Bb-aC=Ac

= 2Bb=Ac+aC
Hence 2Bb = Ac + aC

4 11
= +2| = ——— | |dt
J( t2 +1 [tz t2+1n

[t 4tan’1t— 2tan1tj+C

6. (B)
_ X o: x -1
Sol. |I= Ie sin(e* e )dx [t 6tan1t——j+C
let ex-1=1 ex~Tdx =dt
Iesintdt =—ecost+C=-ecose*x "+C (smx 6tan”’ smx)—ZCosecx)+C
7. (B) 9. A)
Sol. Given |f(x)dx=g((x) = g'(x)=f(x) 3. o L4
I sol. 1= X ("= dx
. Hint: x2—1 = t* ; xdx=2t3dt
2 (in(1+g*(x)) = L ity
oW x 9= 1) = [20 4t e
2f(x)g(x) 5
g WA= A ST A 2.9 2t
= 2 =2 [ +tHdt = =0 + =
1+ g% (x) J oV
8. ©) 2 9/4 | 2 5 5/4
3 5 = ( 1) (X 1)
cos” X +C0s” X 9 5
Sol. jﬁdx
sin® x +sin” x )
2 \5/4 e 2
(coszx+cos4)cosx 45( —D)7T(5x7+4)
=j — — dx
sin® x +sin® x
, L 2 10. (B |
(COS X) +(C°3 X) Sol.  put X cosx — sinx = t
_ cosx dx )
= sin? x + sin? x (—x sinx + cosx — cosx ) dt
. . —dt
t
jz+t4—3t2
e @
1. (©)
.[2+t4 — 412 4+ 2 ot Sol. Lettan'x=0 or x=tan6
= 2 .4 :
e+t | = Ie9(92+29)d9
th+t%)+(2-4t
=j( 2)(4 )dt =% +C
tox +t
| = etan’1x (tan'x)?+ C
2-4t? 2
= J(H t? +t* ]dt | = gtan'x (sec’1\/1+x2) +C
2
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12. (B)

sin(lnv)d
Sol. | = I cot" x dx = I cot " .x. (cosec? - I v
x—1) dx Letinv=w
__ut! 1dv=dw
In - - In—2
n-—1
n-1 _ H
or L+l = u = Ismw dw
_ n -1 = —COSW+C
(Putn=2,3,4,..10) — cos(inv)+c
|2+|0=_E =—cos (In2(1 +x))+C
1
2
u
L+, = —— 15. (B)
3 1 2
" E ltan_1X+3+ 1 In x—9
== Sol. 1214 4 26 |x+3
u’ =3t ‘{X—HJH X9 = A=3, u=1
Lotlg= —— 4 X+3
9
. 16.  (C)
adding I, + 1, + i(lz +lgt ""+9I8) +lg* 1y .[ dx x 2007 41— x2007
o lue + 2 S x(x*7+1) T xx27 41
2 9
1 2006
= .[ = w007 | 4%
13. © X 1l+x
1
Sol. f ' (x) " T+oosx integrating, f (x) e (1 + X207,
2007
—Jd—x —ljseczidx
= 2COS2§ —2 2 _ lnX2007_ln(l+X2007) ~ l
2 B 2007 2007
=l'2'tan§+C = tan§+C x 2007
2 2 2 In 1452007 +C
f(0)=3 = C=3 :
X p+q+r=6021
f(x)=tan—+3 . f T =4
) 2 ( 2 J 7. @®)
J- sin 2x + sin 4x — sin 6x dx
14. (A) Sol. 1= 1+cos2x + cos4x + cos6x
i 242 ) )
Sol. Ism (ln( * X)) dx 2sin 3x cosx — 2sin 3x cos3x
X+l = J‘ 2 dX
2¢0s” X + 2cosXx cos5x
_ sin(ln2(1+x))
= .[ <1 dx J-sin 3x (cosx — cos3x)
=let1+x=u = J cosx (cosx +cos5x)
dx =du
24 O i
sin(In(2u)) =J‘ sin 3x sin 2x sin x dx
= Ifdu 2¢0SX €c0S2X cos3x
Iéztu2: :VV = Itanxtan 2x tan 3x dx
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tan2x +tan x
- 3X=2x+x =>tan3x= —mMmMmMX
1—tan2x tanx

—> tan 3x —tan 3x tan 2x tan x = tan 2x + tan x
—> tan 3xtan 2x tan x = tan 3x —tan 2x —tan x

L= I(tan 3x — tan 2x —tan xﬁX

1 1
= gln|sec3x| - Eln|seczx| — In|secx |[+C

dt
-2 @) C)
Let 2=y
1 1

1 __A B
(y=3)(y+1) y-3 y+1

1B A =AY+ 1) +By=3) (ii)
dx =_1.3in (ii
Sol. Let I=J‘ _ Puty =-1, 3in (ii)
x (1+x)(In (x +1) —nx) 1 1
B= - & A= —
4 4
dx
Put h(x+1)-Ihx=t = 1+ )=—dt 1 1 1
x(1+x - _
(y=3)(y+1) 4(y-3) 4y+"
[
So. == ]34 = 1o 10 1 R
2 2
. . (t 3)( +1) 4(t —3) 4(t% +1)
= +
10(1n(x+1)—lnx)10 1 1
= - dt
19. (A ‘21{4(?—3) 4(t2+1)}
Sol. LetI= ;I sin X(1+cos x)smzx dx o
t——
2'[ t2 +12
Put, sin?x =t = sin 2x dx = dt,
l¢ 1 t f 1
So, I=—|ell+1-t)dt Ltan!
o] 2I ( ) =5 2\/, 2tan (t+C
| 1 t t |\/: \/—| (Nx+1
= — 2—t)dt = —|(2—t)e +|edt C
2I%H~( v ) 2[( ) I ] |Jx+1+f| Ztan” T )7
(IBP)
21. 201
_ %[(Z—t)et vetl+c o0
Sol. L.H.S.
L 3o+ 0 - (Bsin)e X 4 C
=—- (3-t)e = — (3-sin®)e +C.
2 2 (sin x)2°%8 _ (cos x)2008 ;
.[ } 2000 °F
20. (B) (SinX)ZOOS SIHX+[COSXJ
I;dx cosx \ sinx
Sol.  Letl=J (2 _4)Jx=1
ut x+1=12&dx =2t dt
' '[ sin X cos X ((sin x)2% _(cos )()2008)dX
2tdt =
I 2d (sin X)2010 +(cos X)2010
= {(t2—1) _4}Jt’2
dt
2
= I(t2—1—2)(t2—1+2)
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= g' (—cos?x) =cos? x + p
. 2009 2009
i J((smx) cosX —(cosXx) smx)dX N 9 (X)=p-x Vxe[10]
(sin x)*°1% + (cos x)?*10 )
put (sin x)?910 + (cos x)2010 = t = g(x) = px — X? +k
1 dt . .
- | = (where k = integration constant)
2010 <t 1
g(—1)=0:>0=—p—5 +k =
= ln‘ (sin x)2010 +(cosx)2010 +c 1
2010 k = E +p
k =201
= 010 w0 21
gX)=pX——=+ T +p
2. 5 22
h(x)
Sol.  Weh '[ 1-7cos® x g
ol. ehave | ———dx=
sin’ x cos® x 2\/;—21 , x>0
) px—x—+—+p ,—1<x<0
sec” X 1 2 2
j 7 dX—7J‘7dX =|1—|2
sin -’ X sin’ X Atx=0
L.HL=R.H.L=1(0)
1 2 tan x 1 —3
Now, | = sec” xdx = — 4= = -
1 I(sm7XJ _— = -1 2+p:> p >
@) (1I) =_
(By parts) Hence 2p 3 .
Absolute value of 2p is 3]
tan x tan x
+ 7| g cosx dx = 7 + | 24. 3
J‘smg X sin’ x 2 J- f(x)dx
Sol. Suppose g (x) = 2 3 ....(1
. 909=1 2t
“l,=1,= = +C, where C is constant
sin X
of integration. J ( A B C D E
Hence g(x)=tanx = || —*+t—=+ + >+ T |dx
So, g'(x) =sec®x and g"(x) = 2sec?x tan x x xToxAl (D)7 (x4
T Al 5 Ch(1 b _E
"(0) = " = = -—— + +X)— — —
g9(0)=1 andg(ZJ—A X% n{1+x) 1+x  2(x+1)?
since g (x) is a rational function hence
- . .
Hence g'(0) + g"| ~|=1+4=5 logarithmic functions must not be there
4 = A=C=0
g(x)
23. 3 B D E
= ,[ =27 2T 7A@
1 1 x© (x+1)° (x+])
Sol. f'(x?) = N = f'(x)= ﬁ x>0 comparing N of (1) and (2)
f(x)=B(x +1)3+ Dx3(x + 1) + Ex?
- 3 2
= f(x)=24/X +c(c = integration f(x)=(B+D)x*+ (3B+D +E)x*+3Bx +B
constant) Sof(x)is quad.ratic function, henceB+ D =0
f(1) = 1 — c=—1 alsof (0)=1 gives B=1 = D=-1
f(x)=(+E)X2+3x+1
f(x)= 24/x = 1,x>0 f'(x)=2(2+E)x+3
and g'(sin’x—1)=cos’x+pVx eR f'(0)=3 Ans.]
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25. 5
2x+3
Sol. I 3 (2 ) dx
(x"+3x)(x" +3x+2)+1
x2+3x =t

dt dt -1
.[ :J‘ 2: + k=
tt+2)+1 7+ t+l

1
x% +3x+1

f(x)=x2+3x+1

compare x2+ 3x + 1 withax?+ bx + ¢
therefore,a=1,b=3andc=1

so, atb+c =1+3+1=5

26. 7

—X

Sol. '[ex [ll—x jdx =e*P(x)+C

Let P(x) =a, +a,x + ax2 + ....... +a _x!

= Iex(l+x+x2+ ...... +x")dx = e (a, +
aX+ax+ ... +a X" +c

P(0) = a, = 620

Differentiating both sides
e(1+x+x2+ ... x™1)

= e"(al +2a,x +3a,x> +......+(n—-1) _

(aptax+ax?+. . +a _x" e
Comparing coefficient of same power of x
a_,=1

a, =620
a,+a;=1 a, =-619
a,+2a,=1 a, =310

a,+3a; =1

a, +5a;=1

=
=
=

a;+4a,=1 = a,=+26
=
a;+ba;=1 =
=

. n—-1=6

28.

Sol.

t,'2 t,'n 2 t,'n—l
1+t+—+...... +——| I+t+—+......
n! 2! (n=1)!

2 n d
(s
I+t+—+...... —

2! n!

t2 tn—l
1+t+5+ ...... N
! n-—
= n' t—.[ 5 ( n) d
t t
I+t+—+...... +—
n!

t2 t"

Let 1+t+2!+ ...... +n!—v ; dv
t2 tn—1

=1+t+ S+ ... dt
2! (n—1)!

n—oo

= ln[eexj = egX

*.Number of solutions of e*=x2 is3. Ans.]

2x nx
. g(x) = Lim ln(1+ex+ez‘ Foeenn +e—J

3
f (x) 63X d
X)= . _ 5. an
et 18> 14
eX
g(x)=

e +8e2X 14

Integral = I(f(x) - 2g(x))dx

3x X
e +8¢" +4

27. 3
Sol. Put ex=t Let ex=t
2
| t"dt , [1 —2j dt
| 2 " | = J‘ (t —2) dt = t
n 1+t+?!+ ...... +; t4+8t2+4 t2+8+i2
t
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30. 5
[l 2 jdt Sol. Using L-Hospital's rule twice
T2
= '[ t l 1-x
2 Y = —
[t+tj +4 f'"(x)  1+x (1+/nx)?
2 2
_ 1 4 t+? _ l 4 e +2e ) = X(1+ZIIX) +1
= —tan +c= —tan | ———— | +¢ B ) I e —
2 2 2 2 X

=xT(x (1+ /M x)?+1)

f"(x) = x*(1+ In x)2 + x<"
e* +2e™"
—J w e dx

Lo
h(x) = Etan 5

Lian [ 3 = [x* 1+ x) (1+mx) dx+ [x*"d
h©)= tan | 5| = 2tan(2h(0)) Jw( nx) dx+ [x* dx
2 2 I 1
=3 Ans.] f'(X)=XX(1+Inx)+A
= f(x) =x*+Ax + B

29. 1
Limf(x)=1+|3=1 =B=0

Sol. -+ f,()—f, ()= [ldx =x+C oo

s L (M)-f,(1)=1+C=4-2=>C=1 f(1)=1+A=2 =A=1

S fx) —f(x)=x+1 = f(x) = X* + X.

Soh(x)=x-1 £03) _E_

“h'x)=1=h"(5)=1 Ans. ] Now,ﬁ_ p =5, ]

7
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