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SCORE JEE (Advanced)
HOME ASSIGNMENT # 01

SOLUTION MATHEMATICS
1. f(m+1)— f(m)=3¢m- 1) Fo0-1
@)= f(1)=34-1) CFeosl 2
@)~ f2)=38-1) CENETOR
——————————————————————————————— f(x)+1
PRSP Replacing x by x + 2
1

f(19) =3 14(9.19) — 18] =3.18[37] = 1998

3. fl(x):foofo (x) :fo(fo(x))
X
) _ x+1 __X
(0 X 142
x+1
fz(X) = foofl(x)
X
_ ) - +2x _ and so on
A0, X 143x
1+2x
X
Ja(x)= 1+(n+1x
1
5. x*f(x)-2f (;j =g(x) (1)
= Xf(=x)-2f (—3 =g(-x)
f(x) = 2f Gj Zo(X) (i)
1
2x%f(x) — 4f (;) =0 {@)+ ()}
1
X*f(x) - 2f (;j =0 ... (iii)
Replacing x by 1/x
%f{ij -2fx)=0 ... (iv)
Putting value of f(1/x) from (iii) in (iv)
L X f0-2f(0=0= =0
x° 2
6. Replacing xby x +1
fx+)-1
PO+ D=+l

12.

-

a1 1+ f®)

For)=ryr _ 1 1-fx0
£

Replacing x by x + 3

L+ /()
_ ST 1-F %)

U T L+ f
1= (x)

RICHpS

Function f(x) is periodic with period 4

£(999) = f(4 x 249 +3) = f3) :_%

.. _S-1 1
{- f(z)_f(1)+1 3
L
_Sf@-1_3 1
f(3)_f(2)+1_1+1_ 2}

lim (2™ =1)(n(1 +sin 2x))

x—0 2 tan71 X
X J—
X
zlim(2 ' —l)xsmx)(fn(1.4r51n2x)><51n2x><2
x>0 gin X X sin 2x 2X

. sinx sin2x
=/n2lim . x2=2/n2

x>0 X 2xX

y =lim(3* +3*)"

X—>00

1

1 1/x 1 3 ) x3¢
:91im(1+—j =9 lim(1+—j =9.
X—>0 3* X0 3
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13.

15.

16.

17.

18.

T 1 _(a n 1 _(a
S=COS|—+—cos | — || +CcOS|———cos | —
4 2 b 4 2 b

1 0
s=2. cos%co{gcos l(gﬂ=\/§.cos—

2

a
WhereG:COS‘IE = 0<50<=n

o 2
= COS —b

= 2C0$29= ath
2 b

0 a+b 0 =
- 0<-<=
:>C082— b { > 2}

B a+b
s—,/ .

100x — 100[x] = 1 = 100(x — [x]) = 1

T

{x} :—:>X:n+L nel
100 1007

J(x)=5log x

y =5logx

y/5 =logx

x = (5)°

0 =5%

S _ @
SR N (6)

f1a-B)=5

(=5
(=5
Fn) = n (n2 +1) o(n) :(n(n + I)J
m x*(x* +1)4 _
x> 2(x +1)°x%

n

. X
F00=lim =

n
= fX)=/nx

= fE)=f®+fy)

20.

22,

26.

27.

-, x<-1
X

f(x) = ax2+b, -l<x<l1

l, x>1

X

11h_1 —h
(1) =lim =+ =lim =_

Fan >0 | h—>0h(1+h)

a(l1+h)> +b—1

£ =lim

. a+b-1+2ah+h?
=lim
n—0 h

= a+b=1{. function differentiable at x = 1}
f'(1)=2a
f'(aH)=f'{1"H = 2a=-1 = a:_%

3
at+b=1>= bzz.

1
x>0t = cot!l— =50
X

x—>0"

1
lim sin~! sin cot™! (;J =0

1
= cotlZ > n
X

x—0

lim sin™! sin cot™! (lj =0.

x—0" X
Y dx 1
—=l+er = —=
dx dy 1+e*
ST T -
dy> dx\1l+e* Jdy (1+e*)’ (1+e)
dy’| ,  (+e)’

(x—l)sin(Lj, x#1
x—1

fx)=
0, x=1

Checking derivability of f (x) atx =1

hsin (1j -0
(1 :limTh

h—0
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28.

29.

31.

33.

JEE-Mathematics
=  fisnonderivable at x =1 35. Puttingx=1+h
The function is continuous & derivable at x =0. L
/=1im2*" =2°=1
f(gx) =x o0
fex).gx=1 i (L h)sinh
[ (g(m)). g'(m) =1 “ho0  h -
'(b).4=1
/ jén(x+\/1+x ) dx =0
g b)=7 SN
NEITI S if (x)dx =0
fo=V+1 Fe=Ta0 a -
h'(x) =2 3T/2 2T
h'(g'(x)) =2 {- h'(x) is constant function} 36. I f(x)dx =18 = I f(x)dx =18
2 -T/2 0
friEx)N='2)=—" T
V5 = If(x)dx =9
I _lj x*(3x%dx) 0
- 3 m a+5T a+5T
f(x)dx=| f(x)dx+ | f(x)dx
l1+x3=t = 3x¥dx=dt '[1 I I
1p(t=1) a T
:gj—dt =2 [f(x)dx +5[f(x)dx = 2x 3 +5x 9 =51
2t3/2 0 0
31 :.[\/fdt—j(t)*l’zdtz——Zt”2 x°
3 3. [——=dx
) ) V1+2x
3,372 3\1/2
=g X)X e Putting [ + 2= = 4xdx=2udt
in(x>+1)—si 2 ' -1t
lJZX ZS?n(x2 +1) s%n 2(X2 +1) dx Lt |
2sin(x” +1) +sin 2(x” +1) J‘ 2 2 _I(t2 “1)dt
t 4

X>+1=t = 2xdx=dt
l'[ IZS?nt—s?nZt dt
2 2sint +sin 2t
:_'[ ,2 2cost
2+2cost

—ﬁn
2

t
sec—|+¢C

zajtanzdt=

(xz +1j
sec +
2

1
2

= log c

t 1
—| —=t|+cC 2 =
= 4[3 j = 12t(t 3)+c

N %(l+2x2)”2(x2—l)+c

1/2

f (x) :—(1+2x )2 (x?

-D+c

which passes through (1, 2)
2=0+c c=2
f(x) :%(1+2x2)”2(x2 -D+2

m+n=6+2=38




=] ALLEN
el CAREER INSTITUTE
Path to Success JKOTA (RAJASTHAN)

JEE-Mathematics
38. |f+6-x=|f&)|+4-x}+2
F ) +4-x2+2|=|f ®)|+[4-x%+2

f(x).(4-x%.2>20
fx)=0 ..

4-x2>0 > x2-4>0

X € [-2, 2]

4 8
39. I=[fdy+[fdy
0 4 ]
y=8—t = dy=—dt
I=[f (ndy+ [ f8-0(=dt

i+

0

)dy= 16

40. if(x)dx =tan'a

1 1 2
a) = = —1= tan"x
1@ l1+a’ 1+ x>
= sec2x:—2 = x=0
1+x° <1

41. f(x) :I(tanz(énx)+tan(€nx)+ijdx

- '[(1+ tan” (/nx) + tan (/nx) —%jdx

=J‘(tan(€nx)+xM}lx —J‘édx
X 4

f®:memp%+c

3 3
:——+C:0 =
fay==; 5 €=
£ (%) = x tan(fnx) X 43
4 4
n/4 n/4
f(erc/4)=erc/4_3e +§:e +3
4 4
0 dx t{Ztelntvtl—tanzt}
Toodt sec’ t
dx
dt =¢' {sin2t + cos2t}

44.

45.

48.

49.

dy t{l—tanzt—Ztant}
(1+tant)

= e'{cos 2t —sin 2t}

dy _ cos2t—sin2t dy

= : = =_1
dx cos2t+sin2t dx o
UL L
L= limeum x/n|x| =lime®@!x = g 0cotx

x—0 x—0

Jim—

X X.COSCCZX ~ .
=" {by L-Hbpital Rule}
=e'=1

- 2—-X
Put 3 =t _ t3
+X 24X

2-2¢ B —12t*

1+ (1+0)

J2(1+t)12t diw 3pdt 3
16t°1+1t7) 206 4¢?

converting in X

3 (2+x ?
[==3 +c
4\ 2-x

2+X 4—(2—x)_ 4 1
Foo=g =t
' 4 )
f (X):(Z—X)z = f (1):4
L= hm e/n(cosec x)/ =
x—0"
/n(cosec x) —cotx —x
=lime ™x =lime Y* =1lim e®x = e—l
x—0" x—0" x—0"
= (nL=-1
[(1+n)2+n)...(n+n)]"
=11m
n—o n

potim{(1+2)(1:2) (12"

= /nP=lim— Zén(l+ j
n

n—oo n

- gnp:.[ﬁn(l+ x)dx
0
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L - 54. =(x— —4-x -
= KnP:(Xgn(l_i_X)):)_J‘X+111dx fx) \/(x 1)+4-4x-1
0o X+ +x-1)+9-6vx_1
~ /nP=/(n2— jdx+j = Nx-1-2]+[x-1-3
x+1 at x=1.5
= P=m2-1+[m(x+D] fEO=(2-Vx-1)+ (3-Vx-1)=3-2x-1)
-2
4 f'®=or7—
= éanﬁn(ij = P=€ 2vx -1
e
, 1
= log, (cP) = log,(4) =2 FUS == ==
52. Range of cosec'x = {-2,-1,0, 1} 2
Range of sec”'x = {0, 1, 2, 3} 1
X 2 X —
for the given inequality to satisfy 56. .[ x* ((m)” + enx) e+ I xIT‘(Xde (By parts)
[cosec!x] =1 & [sec'x]=0 !
I <cosec'x<2 & O<seclx<l = _[XX((!EHX)Z +frx) dx + X Enx—jxx(1+£nx)£nxdx
1 <x < cosecl & 1<x<secl =x*/nx+c
2
1;—1| : 57, f(x)= J- /nx + /n ><2+1dX
1 cosecl secl (1 + Enx)
53. y = lim (cotx)®sx /nx 1
PN :I + 5 X
z L+fnx (14 ¢nx)
/ny = lim cosx /n (cotx) = hm fncotx
_,2 secx J- 1 _ Xfnx e
B 1+Fr1x (1+£r1x)2 © 1+/nx
11 ( cosec X)
_X_,, (cotx)secxtanx xNx
X) = - ~ f(1)=0
ny =0=y=e=I &) 1+€ﬂX{ (1)=0)
’ = x>0& /nx =-1
=lim (cosx)°* = /n Hrrzl cotx /n cosx 1 1
Y o ( ) YT = Domain of ' is [O’ZJU[Z’OOJ
fny =lim {ncosx =lim (—SirlX)2 58. Differentiating the given integral
3 tanx X_% COSX sec”x f(x) COSX :f(X)fV(X)
—sinx.cos? x f'(x) =cos x = f(x)=sinx+C
cosx ~ £(x) = sinx 1 { f[g] _ 0}
fny = lim sinx cos x =0
x>y sinx—-1
. (x)=""73
y=el=Il sin x
—lim f (x) =1 Period of g(x) is 2r as discontinuily repeats
x5 after interval of 27
. k*+k™* -2
If function is continuous at x= 5 , then 59. LHL: 11rg1 e
x—0" X
. k* —k™)/nk ) )
lim £ (x) = f(g) = f (g) =1 = lim (K k) enk 2x) ™ {using L'Hopital}
2 .




JEE-Mathematics & CAAREIE:{!;STE.TET.E
lim (kx +k” JﬁnZk = (n%k 64.
x—0" 2
- lim 3/n(k —x) -2 = 3¢nk - 2
RHL: ’im ) (x—2)? ) (x— 2
2k =3mk—2 = 2k —3mk+2=0 T 4-34(x-2)+66(x-2)* ~ 2(3x-7)11x-24)
7 24
(ink-1)(nk—-2)=0 = k=eore? = f 2 is discontinuous at X =2, -, ==
x-2 3711
4 6 0 68. 2(x)=f ().
60. AB= ; —05 81X gx)=f'e).e.ef W+ f(e).ef™. f'(x)
2 g0)=f'(1). O+ f (1)l f0)=2
tr(AB) =4x“ + 8x -5 = f (x)
69. Putlog{f (x).g(x)}=t
3 & 70. Put1+x¥5 =t
4x“ +8x -5
L 2+x
_§ dx 3]‘ dx 71. 1= I o Put X =2cos0 = dx =-2sin0 dO
4 o 5 1.9 4lx+1P-3/2F 0
atx=0, 0=n/2 & x=2, 6=0
/2
:E.ian'FC :l/n 2X_1 +C I: 4J‘M QCOS de
4 2.3 |x+1+3/2 4 |2x+5 o sin6/2 2 2
n/2
61. F(X):J.esmlx(l— X de —2! (1+cos@)=n+2
1-x2
cosec’ x —2009
sin'x =t = x=sint = dx=costdt [73. J-cos)gwdx
F(x)=[e'|1- smtj. tdt
x) Ie [ cost cos —J'cosec X.(cosx) 2 dx — 2009Imdx
= J'et(cost—sint) dt=e'cost+c =1, -1,
. Applying by parts on I,
F(x) =e™ *cos(sin™" x) +¢ !
2 . . .
FO)=l+c=l =c=0 wegtjwo& \2.1/1 .
sin™ x . -1 i/ / i i %
F(x) =e™ *cos(sin™ x) _ cotx PL0) Fog
= T 2000 = i P
NEA /53 kal3e™/ - (cosx) :/\: :
2) 6 2 & "2 A(x) = cotx and B(x) = cosx :
- Alx) ) :
62. 1 :I\/9X4x -1 Ig\/f ox)d m =cosecx ={x} forxe[0,2r] the %
) 3 equation has no solution as clear from the graph %
X “—-1=t = -—187dx=dt , ) 9
74. g'(X) =/n(secxtanx —sec’*x+1)>0 2
RV 1 t%2.2 . —  secx tanx —sec’x + 1> 1 é
- 8I 1873 °° . :
sinx—1 . B
>—20 = sinx-120 g
1 gu2 /2 (9 -x*)** cos® X :
2—2—7(9)( —1) +C:—T+C é
* Hence there is no value of x in [_E EJ which %
k 1 1 2
9797 = k=73 satisfies above inequality. g
H
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78.

80.

82.

84.

85S.

JEE-Mathematics

, X
= Y=ETy e (1)
1-xy'
= y's [V y;‘yj_—(x ZVJ {from (i)}
5
= Y'=-5

= y'"+5y3=0 = 2y"+10y3=0
k=10

0
I= J‘l{l+x

0

I:—Idx=—
-1

Jox j dx+f[1+1x2}dx

1

dx

f’/ (cos® x)® + 3cos® x.cos? x(cos® x +cos? x) +(cos? x)°

I= J- dx _ J- dx
“J cos* x + cos? x (cos® x)(cos® x + 1)

1 1
= I( 2 2 ]dx
cos“x (cos”x+1)

sec? x

I=

dx

= tanx_jtan2x+2

— tanx —Ltan‘1 (tanx] +c

Z\ 1z

f (x) = tanx

2x+3 = 3[1+tj

Let

2x—3:t = 2(t-1

If(X)dx —n(x-12%+c

Jcosxdx = 3

Six )cosxdx+jf

I

O —ya

x)cosxdx =3

[f smx] If smxdx+J‘f

[f cosx] If cosxdx+jf x)cosxdx =3
= —f'(m)- f(O)—3 = f(m=-1
e/ ™. f'(x)=2x
ef¥=x"+c

{Integrating both sides with respect to x }

87.

88.

f (x) =/n(x*+c¢)

oy 2x
f'x= NER
, 2
fO=r—=1 (v f)=1
Cc=
f(x)=/nx>*+1)
voy . 2X
Fix x?+1
y=fX y=7f(x)
04 \ (0,0) /
o 5 " G B

B B
I, = jf(|x|)dx:2jf(x)dx
-B 0

a B
= 2jf(x)dx+2j(f(x))dx
=|f (x|

v \/\/

7[3 -0l o B
B

I, = j|f(|x| )ldx = 2j|f
-B

= 2T f(x)dx + 2 j (-f (x))dx

= L +1) =4[ f(x)dx
0

F200+xf (x) =
Differentiating w.r.t. X,

= 2fO)f'®+f®+xf'(x)=0

= = ff W i)
Now I s +f ;(fo_;if

2, 2flx)
) [3}( Zﬂx j (2fix) +x)
- I 2Ax) +x)(x* - 2Ax))*

2fx)

_J‘BX 2fx)+x
a - 2fx)f*

ooy -2f(x) o~
From (i), I _Imdx T x* - 2fx) c
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x—1 2y+1 c_ = —
89. y=—s = X:—l—y = s1nX— (x 12x + 39)
1 a
1 2x+1 L a2 La
f ()_ asS[(x 6) +3>]21:>s1nX 1
— i(f‘—l(x)) (1-x2+(@2x+1) __ 3 so for solution x=6 & % =(4K+1) g
1-
dx A-xf (= — a=3(4K+ D
4 . 4 4 1
. I=|cot'xdx= - = [ (n—cot™
90. 1 :[lco x dx :[1 cot™ (—x)dx :[l(n cot ' x)dx 100. tan(sec'x) = sincos™! (_j
NG
4 4 . . ., .
or I:jndx— jcot’lxdx or 2l = 81 from the given equation it is clear that x is
a a positive.
[=4n Letsec! x=0
X X2 2 —_
92. [ fit)dt =S+ [ iyt = secO=x = tan 0= f
3

Differentiating w.r.t. X, we get

fx)1+x)=x = fix)= 1 -:(XZ , which is an
odd function.
24 f(x)+x° -x®+x+1

Now _[ dx

cos®x

+x7 —x® +x
sec? xdx

X
— J-n/4 1+X2 dX+J-n/4
/4 cos® x -n/4

=0+2
93. Clearly f (x) =x

Let g(x) =x* + [(sint +a’t> + b)dt - o
0

As [x| &> 0, g(x) > o
Atx =0,

Hence atleast two points of intersection will be

gx)=—a<0

obtained.

2

[

94, 1, = [(og,x)d(x?) = [2x(log, x)"dx
1 1
x2) _¢n(og, x)"! x2
=| 2(1 x -2 rl(L_
I
:€2—n

Eln—l
L+ %Infl e

3

95. x —4x?% + 13x = x sin a
3 X

104.

10sS.

= xX=14+4- = x=—.
5 J5

Option (A) : f(x) —» odd degree
= f'(X) > even degree
Even degree polynomial does not necessarily
have real roots
Option (B) :  P(x) = (x=2)° Q(x)
P'() = (x-2)" Q) +3 (x-2)* Q(x)
= (x-2)" {(x-2Q(®) +3Q)}
Option (B) is corret
Option (C) : If f(x) is a differentiable function
which is even, then f'(x) is an odd function.
Option (C) is correct
Option (D) :

sin”! {cos [g —cos™! xj} +cos™ (sin (cos™x ))

y

—sin~"{sin(cos " x)} +cos ' {sin (cos " x)}
y =mn/2
option (D) is correct

1
I, =[1-x")dx

1
=(1- XZ)n-x|:) + ZnI(l—xz)“’lxzdx
0

_ an(l— ) 1= (1-x7)} dx

0
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106.

JEE-Mathematics

I =2nl  —2nl — [ —_20
" 2n+1 "M
1
2

[=|l0-x)dx==
1 j (1-x")dx =
42 _042

53 75.3
[ __ 246..20  _ 2"n!
" 35720+ 357....(2n+1)

A) tan” tan(ﬂ—ﬁcj =—E
(A) - -

B) 1+sinxe[0,2] < [0,%],VXxeR
= cos!(cos(1+ sinx)) = 1 + sinx

. 23%] . ( 23%] 27
ftaad Sp—2 | | =22
(C) sin (sm 5 sin” | sin| 5w 5 5

1 2371 i 231
cos COST +cos | cos T—4

(D) tan"'2 > g—tanfz & tan”' 2 >§

< tan™'2 > tan~'1 which is true

)%

113.

, 5, X <2
/ (X)_{x+4, X>2
f'(2)=f'(27) = f isnotdifferentiable
tanx t
Letl, = dt
! 1'[2 1 + t2
P B 1 I _ cotx —dU
lltt_u = 4= u(u? +1)
T dt
cotx t(t2 + 1)
taJrlx t c:]Ex dt _ I dt
Do 1+t Dt +t?) o, t(1+t7)

jcostzdt 9
) lim 0 — lim cosx?.2x 1
-0 xsinx x>0 x cosX +sinx
nn 1/n
[=1 tan—........ tan—
(D) nm{anz nzn}

= (nl= liml!in tanitanﬁ ........ tan -~
n>en 2n 2n 2n

108. Letcos'x =0 € [0, n] la 1
—lim— zmtan— Intan—dx
» 1+x e 5 2n "y 2
= COS 2 -
=— I /mtan6do =0
4 0) 6 .
=COS | CoOS— |=—=—cos X I—l
2 2 2
114. Statement 1 : as y is onto
also sin™’ I-x =sin™ (singj =lcos’1 X X*+x+a € [0, o)
2) 2 somin. valueof x>+ x+a=0
A, C are correct.
112. Forx>2 D
1 T
f(x)=]6- tdt+jt+4 v
0
1
2\! 2 X = a-—=0
:(6t—t—J +(t—+4tJ 4
2 o 2 . > X
1 O|
1 x* 1 —~q=—
—|6-= |+ =—+4x|-|=+4 4
2 2 2
2 2 2
= 1—21+X7+4X—% :%+4x—1 Statement 2 : y (X+%j J{a_ij
5x+1 Xx<2 1
= z 80 ymm T
/(%) %+4X 1, x>2 4
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d 122. Statement-1
116. a,o,o,=——

a

118.

121.

Case-1 : when a0, o, < 0

T 4 T 4
then 5<cos al<n;5<cos o, <T;

T -1
5 So0sT 0, <

3n -1 -1 -1
7<cos o, <Cos o, +Ccos o, <3m

but cos™' o, +cos™ a, +cos” o, =n which is

not possible
therefore all the three roots will not be negative
Case-II: a, o,> 0 & a, < 0

- LS - T T -
0<cos10cl<5, O<cosloc2<5, E<cosloc3<n

T
P < COS_IOLI + COS_IOLZ + COS_IOL3 <27

In this case
cos ', +cos o, +cos o, =T

is possible.

1 1
Statement 1 : f(x) =— its inverse is fﬁl(x) =3

fX=f(x)= xe RO + f(x)=x
as f(x) =x holdsonlyonx =+ 1
Statement 2 : fﬁl(x) =x = f(f(x)) = f(x)
x = f(x)
(x—1)*(x-3)-

(x—2°+tanx, x<1

(x) —(x-1%*(x-3)-(x-2)° +tanx, 1<x<2
—(x-1%(x-3)+(x-2)°+tanx, 2<x<3
(x-12(x-3)+(x-2)° +tanx, x>3
2x-D(x-3)+(x-1%-3(x-2)* +sec’x, x<1
%) 2x-1)x-3)-(x-1*-3(x-2)? +sec’x 1<x<2
2(x-1)(x-3)-(x-1* +3(x—2)* +sec®’x, 2<x<3
(x-1+2(x-1)(x-3)+3(x—-2)? +sec®’x, x=3

Clearly at x = 3 function is non-derivable.

s 3 . .
zZero at X = 5 & o> function is discontinuous
hence non-derivable.

Also statement-2 is true & explains statement-1

123.

124.

132.

x<0
x>0

sinx

Consider f (x) = {Iin(l +x)

Although the function is not periodic
but still f(x) =0 has infinite number of solutions
=  statement 1 is false

Statement-2 is true.

Statement-1 :

1
Putx:T =

1/3 1 1
I:_I t cosec gg(z—tJ—zdt

3
g(t—let
1/3t t

I=-1 = 20=0 = [=0
fR-=f2+x)

X—>X+2
fEx)=fx+4)
fR20-x)=f(Xx)
X—>x+4
f6-x)=f(x+4)
From (i) & (ii)
f=x)=f16-x)
fx)=fx+16) ..

3
1 9
= —I —cosec

Period of f (x) is 16.

4+16

Statement-1 : I flx

4

)dx = 1ff(x)dx =10

79]160 F(x)dx = 1olf F(x)dx =100

-9
Statement-1 is false.
Paragraph for Question 132 to 134

costx —sin! x =tan™! x
-1 n -1
2 cos~!x — 5= tan~! x

10
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136.
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Exactly one solution.
sec™! x — cosec”! X — /2 = mx
2sec™'x — T = mx

for exactly two solutions the slope (m) of the
line must lie in [, 0)

y:sin(g—2sin‘l X) 1

1/0\1

-1
Paragraph for Question 135 to 137
d(x)isodd >a=-1
d(x) is aperiodic => b =4
d(x) is one-one = c =5
d(x)isonto =>d =7
k(¢(x)) = 15.
h(x)iseven = a=0
h(x) is aperiodic = b =4
h(x) is many-one = c =6
h(x) isinto => ¢ =8
k (h(x)) = 18.

y = cos (2 sin”! x)
=1 -2 sin? (sin”! x)
=1-2x%

k(x)=0+4+6+38
=18

138.

139.

140.

k(e)=2+4+5+8 7
=19

k(sinx)=-1+3+6+8
=16

k(x)=0+4+6+38
=18.

Paragraph for Question 138 to 140
%ab=25 = ab=50

a+b+h=x
h=x-(a+b)
Now, a2 + b2 = h?

...(1)

h

(a+b)2 — 2ab = h?

(x —h)2— 100 = h?

x2 — 2xh + h2 = 100 = h?
x2 ~100

h= 2x

- 2590

fA0)=f(10)=0

= f 1is many one function.

x*-100
a 2x

x2-2y.x-100=0
D>0
4y2+400>0 = yeR = onto.
2.log,3 .log4 ....... log, 32
3 2.1og3 log4 log32 B log32

log2 log3 """ log31 = © " log2
=25=10
cos~!cos (f(10) + 10) = cos~! cos 10
(- £f(10) = 0)
= [4n-10]=2.

x?-100
=  f is discontinuous at x =0
f*(x)-100

FEGD="900

11
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=  f (f(x)) is discontinuous at all x,
where f (x)=0
2
- X100, o i
2x

144.

145.

146.

148.

Sum of values of x where f (f (x)) is
discontinuous is 0 + 10 — 10 = 0.
Paragraph for Question 144 to 146

VN

g(x) = 2sin3x

O /6 n/3
2sin3x OSXSE
6

2 r SZE
£ = 6 "3

x+2+% E<x<3

3 3

| t-x+1 3<x<b
lim f(x) =2
n/3 n/6 n/3
I fx)dx=2 I sin3xdx + J. 2.dx
0 n/6

fX)=n—-x+1,3<x<5
fxy=-1
fr=-1

Paragraph for Question 147 to 149

J- tan xdx
(tan® x + tanx +1)

Let tanx =t
sec’xdx = dt

tanx sec? xdx

(1 + tan®x)(1 + tan” x + tan x)

_I tdt _I(1+t2+t)—(1+t2)
TR+t +t) T A+ttt 1)

149.

150.

:J- dt _J- dt
t*+1) J(@+t*+1)
2 2t+1
= tan'l(t)——tan‘l[ ]
N N
x—itan‘l[ZtanXJrl]
= \ﬂg \ﬂg + C
= g(x) _ 2tanx+1
SN
= /3 <tanx <3
_2¥3+1 _2tanx+1 _23+1
5 BB
1 1
—-2<g®X)<—+2
= B ¥R

1 x2—x+1
—in| ———|+c
2 X +x+1

(A) (cosec™! x)? —[g + 2] cosec X+ =.2>0

6
T
= (cosec™! x —2) (cosec™! x — E) >0
T
= cosec' x < —
6
N n/2 /6
y T
< -1 \\\\_,
12
< -n/2

= (—o0, =11 U [2, ).

12
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/2
v | Gin1x |
. W— (DS_I x|
(I}) ,1‘74i7 +_l_ 1
2 2
-n/2
4
1
© ()= ———
/n (sin™" x).4
) T
-1
= én((sm X)4J> 0= sin' x> =
P 4

X € [%1] x>%

D) fx) = /sin"" (sin(sin " (sin(sin " sinx)))

Domain is subset of [-1, 1]

and {*; sinsin' x=xV-1<x<1}

> sin”! (sin(sin(sin”'(sinx)))) > 0

Nl a

1 > sin (sin”!(sin(sin"'(sin x)))) > 0
andsoon=12>sinx>0
= x € [0, n/2]alsox € [-1, 1]

so x e [0,1].
1 3x%? b5x%?
151. (A) 5 4 "4
1,00 1
= 5 =2x :>x—12
Tﬁ
| B 1se
YT,

Fan =1 (3] = o

fE+y)=f&.f ()
putx=y=0
=>fO)=f0)=f0)=1,0

puty =01in (1)

fX)=fx).f(0)= f(x)=0not possible
sof(0)=1

(B) ..(1)

puty =—xin (1)
=>fO)=f& f(x)
F®fEx=1

2.sin”! (x +2)=cos™ (x+3)
cos (2sin! (x+2))=x+3

1 -2 (sin(sin” (x +2)))’=x+3
1-2x+27°=x+3
1-2x*+4x+4)=x+3
2x°+9x +10=0

o+ B =(a+P)-2aP

81 20 41

4 2 4

©)

(D) AsP(x)and Q Q(P(Q(x))) have some roots
.. Degree of P(x) & Q(P(Q(x))) must be
same.

Let the degree of Q(x) is n then degree of
P(Q(x)) = 8n

and Q (P(Q(x))) have 8n* so 8n* =8
=>n=1.

= degree of Q(x) is 1.

2 TX

10

)cos“ 4mx+100x—{100x}

153. (B) f(x)=(sec2%—tan

Function | Period

2(TX
sec (10)

2(TX
tan (10)
fx=1 {
Period =10

n/2-0 1
© m=¢ "o 5

10

10

sec’0 —tan’0 = 1}

n/2 (5n/2, n/2)

= ¥

y=
3n/2
/2 8n

-n/2

5n/2

-n/2

70m:70><%:14

n

f(x)= Z[r2+e’x+r—1J

r=1

- g(rum){ex]
0

O<e*<l = [e¥]=

(D)

13
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f (x) = constant
fundamental period not defined.

tarlx +cotx |tar1x cotx|

154. (A) Jf(x) s [ 2 |
cotx , tanx >cotx
flx) =
tanx , tanx < cotx
772 "/x b - /; .\\ "/, T’[’ 3“/; ‘ ' 7> X

/AN

There are 4 points where the function is
continuous but not differentiable in
(0, 2m)

(B)

derivable

/

155. (A) Domain of f (x) is [-2, 2]

(0,1)

FOOl =0+4-8+1
=-3 at x = 2
f®|=n+4+8+1

=n+13 atx=-2
Range is [-3, © + 13]
a+b=-3+13=10

B) L= 25-21-=
63l
(C) J'el3x dX J' el3x
1/3 o3 1/3
:18I§Hwﬂ8—— =6(e—1)
0 3 0

p+q=6+1=7
D) x>~(1+bx+b-2=0
f()y=1-1-b+b-2=-2

f (x) =0 has atleast one positive root.

1
157. (A) 1 L1+x (3% +1)
1
1= —%
1(1+X2)(1+3 J
3X
. 3 +1 d
2a= X

Ty an = 2——

L+x%)3 +1) £1+x2
— 71 1

21 = Z(tarl X)O

T
=3
2 2r+n

lim —_
n—mgll[rz +nr+n2j

(B)

G2t
lim 5

n—)oor 1 r r

—+—+1
n? n

Jl- 2x+1

2
0 X

+x+1dX (Fn(x +X+1) =/n3

. -1
() limrrsm IxI.1

x—0 4x

. nsin'x  m
lim ——— ==
x—0" 4x 4

limit does not exist

(D) |sec’? [x
always positive

@Ax-m)(2x+m) <0

+1] (8x? +2nx — %) < 0

X

14
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Y
a+b+c——Z

2(x=1) +x+1

d
x(x—l)2 X

=2 %+j' (X(i)z + (xfl) ( 1 _ljdx

(B)

©

:2] d—;+2 I (x(ixl)z _I [%_ljdx

X dx
:3]% +2I (x—1)2 I(x—l)

= 3!ir1|x|—(X% —€n|x—1|+C

1)

a=3,b=2 = a+b=>5
sin’l‘{—l_X +cosfl‘{1+X
tan 2 2

2
— n-l | —
= sin sin [ ,—5]

Putx=cos g = O0=cos'x = 0<0<~x

{, 1 /l—cose 1 /1+cose}
— tan 4sin 2 + cos >

2 0 L9 i
—  tan (cos'x) = 3
_ 2 2
= tan (tarl1 1XX J ZE

V1-x2

X

2
= = = 5-5x? = 4x?

- 9x’=5

=

f(x) = (x(n2x -x)

f'(x) =Im2x+1-1
f'(x) = n2x

V2e 172 o2

(D)

161. (A)

1
Range [—570} — a+b=2

L N1+x2 -1
(21,

X = tan® = dX = gec? 9do

I= j tan~! [M] sec” 0d0
tan 6

= J' tan~! (tangj sec” 0d0

= 2= I 0sec? 0do

= etane—j tan8d6 = gtan® — ¢nlsecO| + C

1 1
I= 2 X.tan™'x — P £n|\/x2 +1|+C

= lxtarf1 X—lén(x2 +1)+c
2 4

a+b=6

tanx
y= lirr(l)(jsin t2dtJ =(0)° from
0
ny = lirr(l) tam{ﬂr{jsin tZdtJJ
0
!in[f sin tzdt]
0

2
— lim = lim sinx

x—0 COtX x>0 [ % , ,
Jsint dt |(—cosec?x)
0
. sinx®sin?x x?
=-li = lim
x—0 X x—0 X
I sin t2dt I sin t?dt
0 0
. 4x8
=lim——5=0 = y=1
*-0sin x
nw=m

15



JEE-Mathematics

25 ALLEN
/\"_/ CAREER INSTITUTE
Path to Success JKOTA (RAJASTHANY

16S.

T T
(B) 0<X<2 :>f Llil;lc < 1 5—5
—— 1 +1
[n/Z]
s
—<X<T
2
1+[n/2T
= f®)=lim|—2 7 |x=x

n—w 1+ TC/2 n-1
X
n/2

Now j gcosdx+ j x cos xdx

0 n/2
C T sinBcosbdd lj sin26d6 _1
© 0 (sinB+cos+1) 2 7 (sinO+cos6)+
7/2
_lj (sin© + cos 6)* 1d6 1
2 7 (sinB+cosb+1)
7/2
I (sin®+cos6—-1)d6 — 1
0
(D) I cos® 2x sin® 2xdx
0
t
let 2x =t dx :%

n/2

—Ism tcos® tdt —644_[ sin? t cos® tdt

Now apply wallis theorem
6x+2x° = 2ax + bx’

5x+4x% +3=5x+cx® +3

}:> a=3,b=2&c=
Given functional relation is

Feo+fw=f (32

1-xy

x=y=0, f(0)=0

y =—X
FE+f(x)=f(0)
f)==f(x)

4

166.

h
f[1+x(x+h))x[ 1 j
[ h j 1+x(x+h)

1+x(x+h)

fomite [ g

f(x)=2tan'x + ¢

f0)=0+c = c=0 {-
f (x) =2tan'x

1 2 1 2
Iax +bx+ch:JASx +2x+4
o fQ) ¢ 2m/4

(1+1+4)=E

T
4
T
-2a

[ flghldx = 1=

f0)=0j}

EREN

= f(g(a) =2

xd{flgx)}
fg(x)

_ d{gUfix)}

g(f(x))
x(-2e*)dx _ d{g(fix))}

e g(/fix))

d{g(flx))}
g(/fix))

= —x2=In{g(f(x))} +c¢
= glfix)=e™ as g(f(0) =1
= [In {g(f(4))}| = 16

Given

or —2xdx =

16
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