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FUNCTION
EXERCISE - | HINTS & SOLUTIONS
Soli D Sol4 A
Domains of f(x) is (— oo, 0]
—logg.3(x 1) Domains of f (6{x}2—5 {x} + 1)

f(x) =
¥ \/x2+2x+8

x—1>0 = x> 1
&x2+2x-8>0 => D<0 = xeR
&—log,, (x=1)=0 = log,, (x=1)<0

N =

62 -5 +1<0 = %S{x} <

1 1 u n-i—l I’H‘l
:>n+—SXSn+E,n€|:>nel 3’ 2

= x—-121 = x>2 ..Domainxe [2, «) 3
Sol2 D Sol5 B
1 2x —1
— 14— |—1 = |-lo lo
ool e fonfon )
1 X+4
= —|ng(1+X1TJ—1>O Case-1: 5 >1 = x>-2
1 |og 4 2x —1
= —|°92(1+X1TJ>1§ x>0 - X;|092[x+3 20
1 1 1 logy .4 2x 1
= log, [1+X1TJ<—1 =1+777 <5 = 5 log, [x+3 <0
1 1 | 2x —1 2x=1 _
= (74 <_E:>XE¢ = log, |13 <1 = w13 =
Sol3 B x+320 = X>-3
o?—4pr=0,p>0
f(X) = log (pX* + (p + ) X + (q + 1) X +T) 2x -1 1
= PR+ (P+q) K+ (q+Nx+r>0 &3 >0 = X>oix<-3
= (PX® +px®) + (gX% + gx) + (rx + 1) >0
= p&(xX+1)+gx(X+1)+r(x+1)>0 . (2x—1j o 2x-1
= (x+1)(pX®+gx+r)>0 = D=¢?—4pr % | x+3)>" = i3 7
Means it is perfect square
-4
b X >0 = X>4;x<-3
X=—— x+3
2a
N\
2 —q \
X+ DX+ | 50 > x+150=x>—1 (x£ =) - | ]
2p 2p ] 7
-+ ena-|-2) LA
P xe (4,0) . (i)
q . X+4
XER—|:(—00,—1)U(—2—pJ:| Case-2:0< 5 <1 = —4<x<—2

l0g,.4 log, 21 50
gﬂ 09, X+3 ~
2
394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671,93141-87482, 93527-21564 M 0 T<i 0 N -
IVRS No. 0744-2439051, 0744-2439052, 0744-2439053, www.motioniitjee.com, email-hr.motioniitjee@gmail.com | Nurturing potential through education




| Solution Slot — 1 (Mathematics) |

Sol.6

Sol.7

Sol.8

Sol.9

-1 -1
= Iog%‘; log, <73 <0 = log, 13 >1
7
= <0 = X< -3
X+3
& 2x -1 0 1 3
w13 > = X> 5 X<
2x—1 X—4
& log, X+3 >0 = 3>
= X>4;x<-3 .. xe (—4,-3) ..(2)

(MNMu@) = xe(-4,-3)u(4, =)

A

Vlogy 3l0g, ([ ~5)
=log,,log, ((X?—5)=0= 0<log, (X?*—5) <1
= 1<[xf-5<4 = 6<[xP<9
[X] always gives integer value so square of GTF
will also give Integer value. In between 6 and 9
are only perfect square value possible.
XP=9= [x]=3 [X=-3
3<x<4 —-3<x<-2
. Xe [-8,-2) U [3, 4)

D
f(x) = (X2 — x® + x* — x + 1)
VA VN \2
fx<0 +ve —(-ve) +ve —(-ve) +ve>0
fx=0 f(x)>0
Fx>0 XX-1)+x(¢-1) +1
\2 \2
Nowif x>1 +ve +ve + 1 >0
fO<x<1

1T—X+xt=x + x2
(1=X+x*(1-x)+x2>0 = xeR

f(x) =4*+2*+ 1 (0,1)

Let2x=1;te (0, «)
=t +t+1 ‘
2 2
1 1 1 3
=|t+—=| —— =|t+— — = o
f(x) ( 2] 4+1 ( 2]+4 (1, )
B
f(x) = 109 /5 {2 (sin x—cos x) + 3}
= -2 <sinx—cos< /o
= -2< /o (sinx—cosx) <2

Sol.10

Sol.11

=1< /o (sinx-cosx) +3<5

=0<log [m<2 .. Rangee [0,2]

D
f(x) = 1097 (2~-log, (16 sin?x + 1))

= 0<sin?x<1 = 0<16sin?x<16

= 1<(16sin? —x+1)<17

= 0<log, (16 sin®x+ 1) <log,17

= —log,17<-log, (16 sin®>x+ 1) <0

= 2-log,17 <2-log, (16 sin®x+ 1) <2

= logp; (2-log,17)<logz M<2
—m<logJ§M£2

D

[2cosx] +[sinx]=-3

/

@—1, 0,1,2

N\

@0,1

< —
<2cosx<—1 on/3 1 0

1
—-1< J—
COS X < 5

(ﬂﬂ
X€ (3’3

—1<sinx<0
X € (m, 2m)
..
< X< 3
f(x) = sin x + /3 cos X
lsinx+ﬁcosx i x+E i
=22 > =2 sin 3 =2sino
T_g L, 4
TC+3< <3+ 3
:ﬂ<9<@ % %
5B :
3”778 a8 NEN/
NS
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Sol.15 D
. V3
= —1<sin6<-— ? X x
9= St | S x20
. X) = X
-2<2 - ~[-2,- || 2e
= sin6<- 3 ~[-2,-.3) e*+e 0 © x<0
Sol.12 A forx>0
f(x)=7-xp,_, "P.neN X —x ox
7-%x>0=x<7 rew yze —€ e 2_1
Xx—320=x>3 n>r 2e* 2e™*
7—-x2x—3=>x<5 »
x € {3, 4,5} x=3 4P, =1 tc —1
Let t=¢" =
x=4 3P =3 A AP
x=5 2P,=2 o> 1 =  t>1
. 2yt2=t2—1
Sol.13 C
1 1
t>1 = 2= >1 = 0<y<—
cosg 1 1 1-2y y 2
= X skl = 2 X
f(x) = 1 cos —Cosy =2 +2cos > Sol.16 C
—cos> 1 -
2 sin® x + 4sinx+5
fX)=7—">3 -
2sin“x+8sinx+8
O<cos% 1 = 0320032332
1| 2sin®x +8sinx+10
fx) =+ 5 ,
X 2| 2sin“x+8sinx+8
= 2£2+20032§£4 s 2<y<4
)| |
— 1+
Sol.14 B 5 T2 2sin®x +8sinx +8
Area (AAMN) D C
1 _ 0
=5 (@) x= 2 S|nx+2
P 2
(AP =2) NN 1
fxX)]  =—=[1+1]=1
0<x< X X max. 2
O< 2<f A M 8
<x<
1 1 5 5
= 1+=| == 2 —, 1
J2 <x<242 D N C 0 i 2{ 9} 9 Range € [9 }
PC=2.2 —x l
N EY Sol.17 C
MN =2(2+/2 —x) X + 2 {— x} = 3x
Area (AAMN) Case-1:xel;x+0=3x=>2x=0=>x=0
1 Case-2:x¢ |
=5 2(2/2 —x) x =>X+2(1-{)=3x=[x]+2-2 (x—[X]) = 3x
A B =[X]+2-2x+2[x]=3x = 3[x] =5x—2...(1)
=2 Jox—-x=—(¥-2,/2X) &x—{}+2-2{x =
e 2 D15 (v 5 = 2-3{x= = 0<{x <1
=-lx-y2)-2=2-(x-2) — 0<3{x}<3 —  0<2-2x<3
:x=\/§,y=2;x=2\/§,y=0:.ye(0,2] = —-2<-2x<1 = -1<2x<2
. —l<xs1
2
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Sol.18

Sol.19

Sol.20

Sol.21

Sol.22

If_E<X<O

from(1) = -3=5x-2 = x=-

1

5
lfO<x<1

from (1) > 0=5x—2 = x=2/5 .. 3 solution
If x=1 (reject as x e | is already taken)

B

[sin”" X] = x — [X]

[sin™" X] = {x}
-2,-1,0,1 0<{x} <1
possible only if [sin"x]=0 & {x} =0

0<sin'x< 1 ; x=0
0<x<sin1

common solution is x=0

A

l+1999

5 5000 =[0.5+0.995] = 1
11000

5 5000 =[0.5+0.5]=1

(1T+1+ . + 14000 imes = 1000

A

f(x) = sgn [x + 1]

=1 if [x+1]>0 -l
=[X>-1 x=0 -1

=0 if[x+1]=0 ¢
=>[X==-1. -1<x<0 —p -
=—1if[x+1]<0

=>K<-1 - x<-1

B

f(x) = 2 sin?0 + 4 cos (x + 6) SiNX.siNG + COS (2x+26)
f(x) = cos 2x

- 5] s (5] on

T
= PQHP[Z—X)=1

C

0<A<1,0<B<1,0<c<1

= 0<A+B+C<3
p=[A+B+C]=2,9=[A]+[B]+[C]=0
Maximum value of p—q means maximum value

Sol.23

Sol.24

Sol.25

Sol.26

Sol.27

Sol.28

of p and minimum valueofq=2-0=2

B , .
. Domain Co-domain

z — integer

f(x) = ax® + bx+ cf(1)

=a+b+c=1

f1)—f(2)=a+be |

f(0)=ce |

C

(A) e(/m)/2 and /x = D, € (0,%);D, € [0, )
Domain are not same so not identical

(B) tan™' (tan x) and cot™ (cot x)
Domain are not same so non identical

(C) cos® + sin~'x and sin?x + cos*x
= xe€ R&xe R Identical

B

fi[2,00) >y

f(x) =x2—4x+5
one—one and onto

-D  (16-20) 1 ‘

4a 4

forone-one andontoy =1 range [1, «)
D

x 2x2 —x+5 a(x)
X = a = N
7x%+2x+10  h(x)
Quadratic expression g(x) & h(x) are always posi-
tive so f(x) is always positive.
SO range # co-domain.

A
f:R—=R f(x) =x%+x% + 3x + sin x

f'(x) = 3x2 +2x+3+cosx >0Vx e R
1 (-11)

_32
12
Range = Co-domain

D (4-36)
4a ~ 12

f(x) = one-one,

=2.57

A

4a-7 2
2= ¥+ (a-3)

+X+5

Case-1:a=

ENJEN]

5
f(x) = — 2 X2 +x+5  whichcan'tbe one-one
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Sol.29

Sol.30

Sol.31

7
Case-2.a¢z

%2

—

'(x)=(4a-7)
0
4(a—3)>—4(4a—-7)<0
a?—6a+9-4a+7<0
a?2-10a+16<0
(a—-8)(a—2)<0

+2(a—-3)x+1

IN

L

.. 2<a<8

/nx

C
f:(e,) >R ! 7/
n (4n (¢n x))

f(x) =

E<X<o
Letinx=t fnt
te (1,) = /nte (0, =) /
1</nX<oo
0 t

0</n(/nx)<eoo
—oco< /N (/N (/N X) <o

Range = Co-domain onto fnu ue (0,)
Let/nt=u /
Let/inx=1t;te (1, «)

/nte (0, )

one-one

C

f(x) = 2[X] + cos x

f:R->R

Some values are X

missing so into TS

v v
24C08 1f--mmmmmrmmne- \
2+C0S2f--------------

1 Q—)Some values are
x missing so into] 'S

COS Th----nmna

0<x<1 f(x)=cosx
1<x<2 f(x)=2+cosx
2<x<38 f(x)=4+cosx

3 <x< 4 — curve will turns thats why many-one.

D
f:R—S;f(x)=sinx— 3 cosx+ 1

= —2<sinx— /3 cosx<2

Sol.32

Sol.33

Sol.34

Sol.35

Sol.36

-1<sinx— 3 cosx+1<3
Range € [-1, 3]

=

D

f:R— R;f(x) = 6%+ 6~

x>0 f(x)=2.6* ©.2)
1 0

x<0 f(x) =6"+6>=6*+ 6_X >2

Many-one into

D

f(x) = px + sinx

'(X) = p + cos x

=0 for converging ranges of f(x) is (—oo, o)
'\=P+cosx>0 or <0 VxeR

Pe (—oo, —1) U (1, o) — f'(x) will not be zero.

f
p
f

B

f: S — R, f(A) = area of the A

S — set of triangle ; R* — set of real values

for one base there are manytriangle can possible.
So many-one.

C

X
f:R->Rf(X)=— = f(—X)=
X< +1 X

f(x) is even that's why many-one.
x2 -4

y= X2 +1

> y+y=x-4

+4 + - +
=)1/_y >0 I I

= X

y+4
y—1
Range # Co-Domain

- <0 ye [-4,1)

=into

i, 1) 5[0, 67 f(x) = e 0E-02) = g7X 43x-2

t(x) = —x2 + 3x—2
=—(x-2) (x-1)
—oo < t(X)< 0
0<e™<1
f(x) = e®
f(x,) =f(x,)
et(x1) et(xz)

Range (—,0]

= 1(x,) = t(x,)

X, =X, = tis one-one = fis one-one function.
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Sol.37 C
f(g(x)) = cot™ (2x — x?)
—0 < 2X— X< 1
But domain of f(x) is R*

fu
0<2x—-x<1 = — >cot' (2x—x3) >

2

T T
Range e {sz

Sol.38 B
f(x)=|x=1]:f:R*->R
gix)=eXg:[-1,«) >R
flg(x)] =f(e) = [e*—1|

Range € (0, «) o
Domain = g(x) = [-1, ) ‘

Sol.39 B
gx) =1+ x—-1X

flg(x)] = f(1+ x = [X]) = sgn (1+ x — [X])
=sgn(1+{x}) =1
l

positive
Sol.40 A
fi0,11—->101,2] g:[1,2]—>[0, 1]
f(x)=1+x g(x)=2-x

gof(x) =glf(¥X)]=9g(1 +X)=2—-(1+x) =1—-X

Linear polynomial thats why.

Sol.41 D
X+ || x2;x20
f(x) = =1% :x20 ;g(x)=x x<0
2 0 ; x<0
a(x) ; x=0
2
X< ; x20
gof = glf(¥]= 1,0y x<0
0 ;x<0
f(x2);x20
fog(x) = flgi¥] = | X_ 5 X=0
f(x) ; x<0
0 ; x<0

= fog(x) = gof(x).

fx)=—1 x<0
0 x=0

1 x>0

= f(x) = sghx

Sol.42

Sol.43

Sol.44

Sol.45

D
y = ()

y=2f(n)+1
(1+1)=2+1
3)=2f(2)+1=22+1)+1=4+2+1

f4)=2f3)+ 1=2(4+2+1)+1=8+4+2+1
f(ny=2""+2m2 4 ... +8+4+2+1
n_
=1+2+4+8+...+2"'= 2 1 =2"—1
2-1
B

X f(x) + f(1 —x) = 2x — x*

replace x > 1 —x
(1=x2.f1=x)+f(x)=2 (1 —x) — (1 —x)*
f(x) =1 —x°

D

f(x—y)=f(x) f(y) -fla—-x) fla+y) (. £(0)=1)
puty=20

f(x) = f(x) f (0) = f (a—x) f(a) = f(a—x) f(a) = 0...(1)

Sol.46

putx=a,y=a-x
= f(x) =f(a—x) f(a) —f(0).f(2a —x)
= fx)=0-f(2a—x) = f(2a—x) =—1(x)

f(1)=21+7=28
f(1) =28+ 7=35
)+ 1(3) + £(3) + £(4) +(5) + ......

+f(
+i(1)=14+7=21
+

+
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Sol.47

Sol.48

Sol.49

Sol.50

Sol.51

1+ sinx
f(x) =log { T-sinx

1-sinx
f(=x) =log { T sinx

1+sinx
= f(x) + f(—x) =log 1—sinx

1-sinx
X .
1+sinx

= f(x)+f(—x) =0 . f(=x)=—f(x) odd

D
a* -1
fx) = x"(@* +1)
1
(. e N a7_1
( ) ( )n(a—x+1) B ( X)n[1+1j
a
—(a* -1)

even f(—x) = f(x)
Even function are
symmetric about
y-axis that means
symmetric about
x =0 line.

f2—x) =f(2+x)

B

f(—x) = —f(x)

By Definition

f(x) is an odd function

Cc

X2 +1
g:[-2,2] > R;g(x) =x® + tan x + T

Sol.52

Sol.53

Sol.54

Sol.55

Sol.56

X< +1
0< <1
p
= ¥+1=5= —~<1 = p>5
D
xf(x?)

X)= m given that f(—x) = f(x) ....(1)

— xf(x?)
T 2+tan®x +f(x2)

f(—x)

=f(—=x)=—1(x) ...(2)
When both conditions are there only one
possibility is there when f(x) =0 = f(10)=0

C

f(x) = sec (sin x)

f(T) =1(0) n=1
sec (sinT) =1 T=n
sinT=0 = T=nxn

D

2
f(x) = sin {[a]x = T:]=TC = 4 =][a]
. ae [4,5)

A

f(x) = x + a =[x + b] + sinmx + cos2w X + sin 3nx
+ COS 47X +...+ Sin (2n — 1) X + cOS 2n7X

f(x) =x+a—(x+b) + {x+ b} + sin mx + cos 2nx
+ sin 37X + COS 47X + ... + Sin(2n — 1) 7x
+ COS 2nmX

sin IX cos 2nX sin 3mx

2n 2n 2n 2n 2% 2n 2n

Period o 3r an Bx T (@n—1)n’ 2nn
22222 (_2)(2
1! 2! 31 4 5.... 2n_1 y 2n

Period=%=2

C

f(x) = sin % [X] + oS = + cos g X

2
fO<x<1theny=0
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1
theny=ﬁ
lf2<x <3theny=1

1

If3Sx<4theny=E

f1<x<2

lf4<x<5theny=0

2 3 4 5 6 7 8 9

—o0

Sol.59

—o0

—o

Period 8/4/6 = L =24

Sol.60
Sol.57 A

f(x) = [x] + {XWL%} + {XWL%} - 3x+ 15

A
16 —1 1
(A) fl)=— 5 =4
1 1 x 1
f(—x)=4‘x—4_x=4—x—4x=—(4 —FJ=—f(x)

f(—x) = — f(x) odd
(B) f(x) = sin |x]
f(— x) = sin |- x| = sin x| = f(x)

C
f(x) =x(2—-x) ; f(x + 2) = f(x) = period = 2

Cc
f(2,4) > (1,3)

X X
2<X<4,1<E<2 = |3 =1

y=f(x)=x-1 = X=y+1
1 1 2 1 ' y)=y+1;fF'(X)=x+1
f X+§ = X"‘E + X"‘E +x+1]-3 X+§ +15
Sol.61 B
1 1 ) f:R>R;f(x)=x*+ax+bx+c
f(X+§]=|:X+§:|+|:X+§:| +XJ+1 =3x—1+15 f'(x) =3x% +2ax+b >0
D<0= 4a2-4(3)b<0
1 1 ) = a?-3b<0 = a?<3b
f(X’Lg] =[x+ {X"‘E} + [X‘*g} —3x+ 15
f x+l =f(x) eriod = 1
3)” T Perod =g
EXERCISE - |l HINTS & SOLUTIONS
Sol.1 AB > . o
f:[-1,11—>10, 2] (B) y = E[sm—1 (sin X)] = o
y=1-x one-one-into :
y=0 y=14+x : Range ¢ co-domain
- ‘ f Not a Bijective function
y=2 XX==_11 z:g ©) y = X 0<x<1
=—Xx-1<x<0
Range = Co-domain -0 Xx=0
Not a Bijective function
Sol.2 B,.C,D (D) y=x 0<x<1
(A) y = sin (sin™ x) = x (Bijective function) - x—1<x<0
=0 x=0

Not a Bijective function
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Sol3 AC
f:N—>I
0123
N1 ////
f(x)=Tnisodd n=1,35,7........
== nis even n=2,4, 6,8.......
N\
-1-2-3-4
one-one onto.
Sol.4 AC
0 = =X g3 = 4x(1 — %)
1+x 9 =
1=4x(1=x) 1-4x+4x2

oGl =1 (4 (T =X)=4 4 (1=%) =14 ax— ax2

(F_X] (F_X] [1_1—_Xj 8x(1-x)
oIl =9 7 )= 41+ x 1+x )7 (1+x)?

Sol.5 AB,C
By definition
Sol.6 AB,C
f(x) = sin* 3x + cos* 3x
f(T)=1(0)
= sin*3T + cos*3T =1
= sin*3T =1 —-c0s*3T = sin?3T (1 + cos?3T)
= sin23T (sin®3T — 1 —c0s23T) =0
-, sin28T =0 or cos?3T —sin23T =—1

3T=nt orcos6T=—-1=6T=2nntxtmx
nm T
T=? orT=(2n+1)€
s T 3n w
n=1T=§orn=OT=€,n=1T=?=E
Sol.7 B,C,D
f:R—>[-1,1]
0<x<1; y=0 B I .
1<x<2; y=
2<x<3; y=0 0f 1 2 3 4 5 6
3<x<4; y=—1 1 -
4<x<5; y=0
5<x<6; y=1

Sol.8 B,C,D
sin[x] 0 R 0
X) = —{x} = ange =
gl = xe R—(]) fx)=0Vxe R-1
T T © J\ < ©- ©- ©
-4 3 2 A T 1 2 3 4
g(x) = sgn Sgn(ﬂ] -1=1-1=0;xe R-1I
Vix}
gx) =0V xe R-1
Sol9 AD
f(x) = sinx + tanx + sgn (X — 6x + 10) = 1
Uy y y
2n o D=36-40<0
3n 3rn
Sol.10 AB,C,D

(A) f(x) =sgne™
(B) f(x) =1 ;xis Rational
=0 ;xis Irrational

8 8 4
1+cos 1 —cosx ~ |sinx|

©) ()= \/
period =

D) f(x) = {X%} + [X—ﬂ +2[-x

—(x+l)—{x+l}+(x—l)+{x—l}+2(—x)—2{—x}
U2 2 2 2
1 1
=2x—2x—{x+5}+{>‘—§}—2{—x}
Pogf e pog) -2
=— of + o ~ {—=x
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EXERCISE - llI

x3 —5x+3
xZ -1
¥—-1#0 = x#+x1 . xe R—-{-1,1}
’ I
(") f(X) = Ix+lx|

X+[X>0 = x>—1[x .. xe (0, )
(iii) f(x) = ex+si~ -~ xeR

1
W) 100 = fogo—) *+ X2

log,, (1 =X #0 =1 —x= 1 =x#0

&1—-x#0 =>x#—1 ':©:|_>

&1 -x>0 =>x<1 J |
&x+220=>x2-272 =
s Xe [-2,0)u (0, 1)

Sol.1 (i) f(x) =

1
(v) log, log, 11 = log, ] >0;x=1
X—— X—7
2
1
= ] >1 ; x<0> -1>0
X_i _——
2 X2
1—x+1 _3
= 2 >0 = ? <0
X+— X——
2

(vi)  f(x) = y3_2x_2"

2
= 3-2-2720=32 2+ ¢ (Lett=2)

HINTS & SOLUTIONS

. xe [-1,1]
1

(vill) () = (€ + x+ 122 = 2

2 3/2

(x

. xe R

] /x—2 /1—x
() i) = x+2 T V1+x
- + -
X—2 >0 I I
X+2 -2 2

+

X E (=0, —2) U [2, )
1-x X—1
& — 20 > — <0 =>-1<x<1
1+ X X+1

s Xed

(x) f(x) = Vtanx —tan? x

=tanx—tan?x>0 =tan®x—tanx<0
=tanx(tanx—-1)<0

T
0<tanx<1 ‘X e {O’Z}

FNg
>
m
1
35
A
5
=1
+
A
1

() 100 = T coax

1—-cosx>0 ~cosx=1
cos x< 1 X # 2NT
. xe R—{2nm}

5x — x2
(xii)  f(x) = '091/4[ 2 ]

t2+2 2 5% — X2 x> —5x+4
= 32 o = t#+2< 3t N y <1= > >0
=>t2+2<3t = 2-3t+2<0
= Tst<2 = 1s2i<2 = (x—4)(x=1)=0 sXxz4 ) x<1
s 0<x<1
i f g X=X g X(x—5)<0 =0<x<5
(vii) ()= \1_+1-x2 >0 = <0 =>0<x<
1-V1-x2 20 = 12 V1-x? - xe (0110145 — FH—FT
=1-x<1 =<0 =>x20..xeR
&1-x>20= x*—1<0 => —-1<x<1
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(xiii) f(x) = log,, (1 —log,, (**—5x + 16))
1-log,, (X*—5x+16) >0

= log,, (}®—5x+16) <1 = ¥— 5x+ 16 <10
= x¥-5x+6<0 s 2<x<3
&X2-5x+6 >0 = xe R
Domain x € (2, 3).

Sol.2 (i) f(x) = |x—3|is always positive .. y € [0, =)

X

i f(x) =
i =
> X=y+y¥ = ye-x+yR

1
D>0 =4y*-1<0 = —ESyS

2 =Y

N =

Aliter (1) :y = T3

DfXE R

Il €
X
+
|
\Y;
N

< X
I

o o
|

—

X
Aliter (2) : y = T2 ;xe R

1
x=tan @ = y=Esin29=

(iii) f(x) = 16—x23/'“
Y= 16-x2 K

ye [0,4] 0
Half part of circle
X=16-y?>0
= y*-16<0
—4 <y <4 Butycan take only +ve value

0<y<4

(iv)  f(x) =

x24 y=1;x<4y=—1= ye {-1,1}

v) f(x) = 5 + 3 sinx + 4 cos x
—5<38sinx+4cosx<5

=>0<5+3sinx+4cosx<10=0<y<10

W) = Y
-y
Jx = y >0 =

(vii) y=2-3x+5¢=—-(5%¢+3x-2)

-D) (9+40) 49 49
(2202 -]

4a)” 20 20 20
(viii) y=3|sinx| —4 |cos X|
Yoin = MiN max

ymin=0_4=_4
Y. =3(1)=4(0)=3 . ye[-4,3]

sin COS X

cosx#0

(IX) y= \/1+tan2x + \/1+COt2X sinx #0

sinx COS X
= |secx| ¥ |cosecx|

= sin x |cos X| + |cos X| sin X|

cos X & sin x can't be on vertical & Horizontal line.

Case—l:0<x<g:0<2x<n

f(x) = sin 2x € (0, 1]

Iox
Case—1ll:xe 57
f(x) = — sin x cos x + sin xcos x=0

Case—lll:n<x<3—27E = 2T < 2X < 31

f(x) = — sinx cos X — sinx cos X = — sin 2x
O<sin2x<1 = —1<-sin2x<0
- f(x) e [-1,0)
Case-1IV: 3—; <X<2m
fx)=0 .. ye [-1,1]
fx)=1-|x=2| => y=1-|x-2]
= x=-2/=1-y20 soy<i

(x)

1 1
(xi) y=ﬁ:> X — =;>O . ye Rt

(xii) f(x)

=y =  =2-cos 3x

= 2-cos3x y
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=sin?X + 1 + sin*x—2 sin®x = 1 + sin*x — sin?x

= c0S3x=2—-

y . 1% 3
=[sm2x——) + — ;sin’>x=0,y=1
1 1 2 4
—-1<2-7<1 —-3<—-"7<-1
= y = -3 y 3 3
minvalue = — ; sin’x=1,y=1 .. |=,1
1 ] 4 4
<— < —<y<A1
= 1< y <3 = 3 y
X+2 ; N N
iy =~ sye-gy-dy-x-2=0 0% O iagn = Y= aasing
=>y2—xB8y+1)—(4y+2)=0 . . 4
D>0 = (8y+1)2+4y (dy+2)>0 4+3sinx>0=sinx>- 3 - X< R
= 80y2+24y+120 1
1
= (4y+1)(20y +1)>0 & y2 = . 3sinx- 5 —4
1 ” 4+ 3sinx y
ye (_”"Z} - [_E’M) 1 1 1 e
< 3 < = < y?< —=sys<
, =1 v 7:7 y 13\/7
. X —2x+4 ..
(xiv) y=—F—— (i) f(x) = x!
X°+2x+4 Domain = N U {0}
=y +2xy + 4y =X —2x + 4 Range=n!,{n=0,1,2,3, ........ }
= (y-1)x+2n(y+1)+4(y—1)=0 »
aty=1 = 2x(2)=0 = x=0 (iii) f(x)=x -9
D>0 = 4(y+1)2—-16(y—1)220 x—3
1 y=x+3x#3
= (y-3)(8y-1)<0 .53)’33 Domain R— {3} ; Range R — {6}
(iv) f(x) = sin?(x®) + cos?(x®)
2 Domain xe R ; Range = {1}
XV f(x) = 3 Sin 4| — —x°
(xv)  f(x) 15
4X
2 2 Sol.4 f(x) =
0t <™ ) 4% 42
16 16
2 f(1 4= 4 2
—0< = x2 <l L o<o<> (=0= 0500 = 424" ~ 2447
16 4 4
4% 2
0<s 9<; 0<3sin6 3 = )+ (1 =X = S+ o =1
:>_S|n_\/§:><sm<\/§ 4" 4+ 2 +
(xvi)f(x) =x*—2x2+5=(-1)2+ 4 Sol.5  f(X) = |x2 — 4[x| + 3|
min at x = 1, min. value = 4
range = [4, )
Aliter
¥=—=t>0 [ U ey S A N
£-2t+5 h— ) . :
| 3 o -1 1 3
b -D
(—2—a,4—aj =(1,4) = ae (1,3) u{l}
(xvii) f(x) =x*—12x  xe [-3, 1] Sol.6 2x+3[x]|-4{x =4
atx=-3; y=—-27+3=9 Case—-l:xe |

atx=1 ;y=1-12==11 .. ye [-11, 9]
(xviii) f(x) = sin®x + cos* = sin®x + (1 — sin?x)?

M 0 T<i>o N e e 394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671,93141-87482, 93527-21564
Nurturing potential through education | IVRS No.0744-2439051, 0744-2439052, 0744-2439053, www.motioniitjee.com, email-hr.motioniitjee @gmail.com




[ Solution Slot — 1 (Mathematics) |

2Xx+3x-0=4= x= (reject) Sol.9

ul| s

Case-ll : x ¢ |
2x+3[X-4(1-{x3)=4
2x+3[X]-4+4{x}=4
2x+3[X]—-4+4(x—-[x)) =4
2x+3[X]-4+4x—-4[x]=4

| 6x =8+[x]] (1)
2x+3 (x={x})-4+4{x} =4
2x+3x—-3{x}—4+4{x}=4
5+ {x} = 8

0<{x}<1 = 0<8-5x<1

8<-5 7 u <§
= — 0SS —IX<-— :>5<X_5

1 6x=8+1 2.8
X=1 = 6x=8+ = X=g =5

Sol.7 f(x) >[-2,2]
(UR)] SRR .
-1,;-2<x<0 i (1,0)(.2,0)
“”—{x—1 0<x<2 1
—1(0,-1)
(0,1)
1 ; -2<x<0
[f()] = _Xx+—11 L 10 SSXX :21 I .0
-x-1; -2<x<0 ‘
f(|X|)= X —1 ; 0<x<1 (-2,0) (-1,0) (1,0) 2,0
x—1 ; 1<x<2
©.-1)
-X ; —2<x<0
= F(X) + [F()] = 0 0<x<1
2(x-2) ; 1<x<2
Sol.8 (i) f(x)=,/x2 &g(x) = (4x )?
Domain=xe R ; xe R+*u {0}

(ii) f(x) = sec (sec™ x) g(x) = cosec (cosec™ x)

(i) f(x) = |X® + 5x + 6| = |(x+3) (x+2)| = Many one

log x|

(ii) Jlog x| = Many-one.
(iii) f(x) = sin 4x
“rx -3
Xe 8 , 8 v T T
Iy Y
one-one F)
1
(iv) f(x) = x + S X€ (0, )
f(x)>2
f! 1 a 0
¥=1-"3% =
X2 =1 =>x=%1
X=1 =f'xX)=0
Curve turned because of f'(x) =0
So many-one.
x—>0+f(x)—>0++0—+—>oo 2\/

1
X—> 00 f(X) > o0+ —

= o0 ‘

Aliter :

Domain are same
]
1+ cos 2x v f(x) = [*‘1]
(i) ﬂ@:WF—Z;——;gu)=mmx ) 0= y1_e\x
f(x) = |cos X| : g(X) = cos x (1_1j ’
Appearance is notsame. 1—e\X /20 = ——_1<0
(v)  f(x) =x & g(x) =e™ X
Domain=xe R Domain =xe R*
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o =X o Xy sol
X X
X € (—o0, 0) U1, )
f(1)= J1—e™" =0
Lt 1_1 1
x—0 1—-eXx —
Lt \/ 1—1 N P
X — oo 1_eX - e
Lt \/ 1—1 - 1==
Xx—=— \1—gX 7 e
1
_,/ -1 Sol.12
e |
fis one-one.
N
(vi) f(x) = —— — cos mx
4z
2
f(—x) = 2 — cos mx = f(x)
47

even function so many-one

(i) f(x) = x|¥|
x>0 f(x) = x®
x<0f(x)=—x2
Range = co-domain Range = R
one-one, onto
(ii) f(x) = x2
many one, into
X2
(iii) y= > 20 always
1+x

f(x) = f(—x) = many-one, into
(iv) f(x) =x*—6x2+ 11 x—6
f'(x) =3 —-12x + 11
D >0, Range = co-domain = onto

() X — sin X

f'(x)=1—-cos x>0 = many one.
(ii) y =X|x|

X20y=x

= — X2
= one-one &onto
X

(i) tan —

4 u
—-1.57

x=1:y=tan —= 1 '

=1;y= i )/‘

X==—1;y=-1
= one-one-onto

1.57

(iv) y = x* = many-one
1+x8 i
Sol.10 (i) f(x) = —3 Sol.13 (i) f(x) = e* ; g(x) =log x
X : fog(x) = flg(x)] = fllogx] = e~
Domain xe R—{0} gof(x) = g[f(x)] = g(e*) = log e*=xlog e
1 (i) fog(x) = fl[g(X)] = f[sin X] =.|sin X|
) =X+ 5 = gof(x) = glf(x)] = g(Ix) = sin [x
X (iii) fog(x) = fl[g(x)] = f[X?] = sin™" x?
fx>20f(x)>22;x<0f(x)<—2 gof(x) = g[f(x)] = g(sin™" x) = (sin~" x?)2
Range # co-domain = Into function. 5
(ii) f(x) = x cos x . B B (1_ 1 j_sx —4x+2
(iv) fog(x) =flgbal =f| =725 J=—" 1,2
xe R;[-1,1]
Range = co-domain = onto N
gof(x) = glf(x)] = g(x* + 2) = —
1 X< +1
(iii) f(x) = siny[ x|
] Sol.14 f(x) =1 +x2;x< 1
XER_{O}’yER,_{O} =x+1;1<x<2
_ Rangel;t Co-domain = Into g =1-x;-2<x<1
(iv) tan(2 sin x) 2
o] flg] =1+ 9(9F g (X< 1
—c T gX¥)]=1+gXP;g((x <
tan 2 <_(22Ss'n2 S)IZ )t(aii =00+ 15 1<g() <2
- < in x) <
f =f =1 2 <1
By iy 0g() = flg(¥] = 1 + (G : g(x)
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Sol.15

Sol.16

=g(x)+1;1<g(x)<2
flg)] =1 +[gXP=x—-2x+2; 0<x<1
=gx)+1=2-x; —1<x<0

f(X)=1+X; 0SXS2 3/ ..........................

=3—-X; 2<x<3 Ry

1 3—x

fIfx)]=1+1f(x) ; 0<f(x)<2 : ‘.\.

=3-1(x) ;2<f(x)<3 1 2 3
=1+1+x=2+x;0<x<1
=4—-X 12<X<3
=3-(1+x)=2-x;1<x<g2
fX)=/m(x-x+2):R* >R

Sol.17

Sol.18

gx)={x+1:[1,2] - [1, 2]

flogX) =f{x} +1) a={=Mma+1P2-(a+1)+2]
=/ (a2+2a+1-a—-1+2)=/n(a®?+a+2)
domain of f(g(x)) = domain of g(x) =[1, 2]
0<{x} <1 = 0<{x?< 1

= 0<{xP+{x} <2 = 2<a?+a+2<4
= /n2 </n(@®+a+2)</nd

~. Range € [/n2, /n4]

f(x+y) =f(x).f(y) ;f(1) =2
fx)=a*x = f(1)=a=2 = f(x) =2
10

f(n) =2 + 224+ 23 4 ......... + 210
n=1

210 _1
=2 | 57 |=(2-1)2=2(1023) = 2046

(1+27%7
f(=x) = ZT none
. secx+x°—-9
(i) fX) = ———
X sinx
secx+x°-9
flox) = 2% 7% even
xsinx
(@i) )= V11x+x2 = Vi-x+x2

=% = 1ox+x® = V1ex+x2
= odd
(iv) f(xX) =x|x| ; x<—-1

=—XxX ;x=>1
f(=x)=—x|x| x> 1
=2;—-1<x<1
=X|x ;x<-1. even
(V) f(X) . f(—X) _ 2x(sinx +tanx) . 2x (sinx + tanx)
2[2%}-3 2[2—%}—3

= 2x(sin X + tan x)

= 2X(sin x + tan x)

X
X —x 0 ;—enor xenn
2 -z T

, —€&Nn or Xgnm
T

Case—-1Il:x=nm
f(x) + f(—x) =0 = f(—x) = —f(X)
Case-Il:x=nn

f(x) + f(—x) =0 = f(—x) = —f(X)
f(x) is an odd function

Sol.19 f(x)=x +sinx;0<x< 1 Sol.21 (i) f(x) =2 + 3 cos (x—2)
=x+e* ;x=1 Period = 2n or f(T) =(0)
(i) An even function : f(—x) = f(x) (ii) f(x) = sin3x + cos® x + [tan X|
f(x) =x—sinx;—1<x<0 ' 14 cos2x
=—X+6& Xx<—1 =sin 3x+ ———— + |tan x|
(ii) odd function : f(x) = — f(—x)
fx) =—x+sinx;—1<x<0 J, J, \
=X— e ;Xx<=1 _ 2n 2n
3 2
. (1+2)7 LoM™_2n _
Sol.20 (I) f(X) = 2—X HCF 1 2n
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. 1 .
(iii) (x) = sin X + sin X =1-1+sinxcosx= 5 sin 2X
4 3
N N " ?n = 1 period
2n 2n
/4=8 /3" 6 (i) f(x) = log (2 + cos 3x)
f(T)=1(0)
LCM 8x3
HeE = >1< =24 = log(2+cos3T)=log3= 2+cosT=3
=>cosT=1=3T=2n =T=2w3
o 3 a2 )
(iv) () = cos zx — sin X f(x+—nj:f(x)
\2 \2
2m 10m 2t (i) 1 =tan 7 ]
3/5 3 217
LCM  70=n T
== =—— =701 - Z M=
HCF 1 f(T)=1(0) = tan 5 [T]=0
) f(x) = [sin 3x] + |cos 6X]
on - :g[T]=n:>[T]=2:>T=2
period of [sin 3X] = 3 ; period of |cos x| = 5
(iv) f(x) = e™™ 4+ tan®x — cosec(3x— 5)
o = sinx + tan®x — cosec (3x — 5)
. period of f(x) = Y RN 2
2n T 21/3
: 1 1 LCM 2=
W) 0= T oex T 2gin2 X HOE =1 =2°
2
period of f(x) = L 2n W) Hx) = 1 | [sinx| . Sinx
(172) ~ 2 | cosx 1
2
. ‘ sin12x sin12x
(Vi) 1) = os?ax - T 1 1oy period of [sin x| = &
3 2 period of sin x = 2w
period of cos x = 2w
Period of sin 12 Ezf period = 21
eriod of sin 12x = 75 = ¢
X X X
(vi) f(x) =sinx+tan 5 +sin 75 +tan 3
2T T o 2 2 2
Period of cos 12x = 12°6 " Period = s 1 1 1 1
Period 2z v 2% 2°n
1 1
i) f(x) = sec? 3y = X X
(VIII) (X) SecTx + cosecx 0032 X * sin3 X + o + Sin 2n—1 + tan 2_n
d d ! !
LY 27 ong ong
Period = 21 LCM of (2w, 2m, 237, 2°1 ........ 2", 2'n) = 2"
.. sinx + sin3x 2sin2xcosx
sin® x cos? x (vii)  f(x) =

COSX+C0S3X  2C0S2XCOSX

Sol.22 (i) f(x) =1 —

1+ cotx - 1+tanx

period = 1t
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Sol.23 (i) f(x+p)=1+{1—-3f(x) + 3f3(x) — f3(x)}"*

(f(x+p)—1)%=1-3f(x) + 3f3(x) — f3(x)

(1-f(x+p))°=(f() - 1)°

replace x > x +p

(1—1f(x+2p))° = (f(x+ p) = 1)°

(1-f(x+2p))° == (f(x) = 1)° = (1 - f(x))°

f(x+ 2p) =f(x) period =2p

(i) f(x—1) +f(x+ 3) =f(x+ 1) + f(x + 5)....(1)
Replace x by x + 2

f(x+ 1) +f(x+5) =f(x+ 3) + f(x+7) ....(2)

Add (1) and (2) we getf(x—1) =f(x+ 7)
replace x - x + 1
f(x) = f(x + 8) period = 8

f(x) = —————— <—1 one-one onto

2X
2e -2
= ——( ) e =e>* + e > 0one-one onto.

- 1
y= ——7— :>2y=t—¥

2
S Pooyt—120 = 1= YEVAY +dy

2

soex=yt 1ly2+1 = 2x=/In(yt 1[y2+1)
1

= x=5 M+ JyZ+1)

" f‘1(x):%,€n(x+\/x2+1)

B
Sol.25 f: 36| —B
f(x) =2 cos?x + 4/3 sin2x + 1

=1+ C0S 2X +,/3 sin 2x+ 1 =2+2sin[2x+gj

T
"+ —1<sin [2X+gj <1

— —2<2sin [27”%} <2=0<f(x)<4:Be[0,4]

S0l.26 f:N - N;f(x) =x+ (= 1)

Case-l1:x=2K;Ke N

f(x) =x—1 = y=x-1
FiX)=x+1 = f(x)=x—= (1)
Case-ll: x=2K+1;Ke N

f(x) =x + 1 > y=x+1 = x=y-1
= X)) =x-1 = 1 (x) = x— (-1)*!
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EXERCISE - IV HINTS & SOLUTIONS
Sol.1 (i) f(X) = Jcos2X + \16— x2 _ 15X
—16-x>0 = 2-16<0= —4<x< 4. ) =155
& cos2x=>0
1-5% 1-5% 5% —1

‘ﬂ [\ /\‘ — ZOSWZOSWZO
I 7/2 5X—1=0=x=08&7% =1 = x=—1

- Tlo ® FREE

5 - - = o _
TR S

-1 0

} (v) y=log,, sin (x—3) + /16 —x2

x=—4 x=4

_omt _3n _nx 3n on
X€ 1747 4|V 44|Y| 44

(i) f(x) =log, log, log, (2x + 5x% — 14x)

= log, log, log, (2x% + 5x*—14x) > 0

= log, log, (2x* + 5xX* — 14 x) > 1

= log, (2x® + 52— 14x) > 3

= 2x3+5%¥—-14x-8>0

= (x—2)(2x+1) (x+4)>0

_ + - + /

1 ! I x=—4 X=4
—~ 2 -2 - Xe (3-2m3-m U (3, 4]

1 (1 2l !
B O

(iii) f(x) = (n (Jx2 _5x_24 —Xx—2) 100x>0=x>0

1

/X2—5X—24>X+2 100x¢1:x¢m

& X —-5x—24>0 = (x-8)(x+3)=0

16—x2>0 = ¥¥-16<0 = —4<x<4
&sin (x—3)>0

2log{g X +1 _
= x>8;x<-3 91‘; >0 L _
Case-1:x+2<0 -2 - 0 1
X+z2< = X< =
Vx2 —B5x—24 >X+2 _ 2logigx+1 o fg ]
X 10
+ve Ve = X<-2
Case-2:x+220=> x>-2 _ 2logy X +1
Aliter: ——— >0;x>0
Vx2 —5x—-24 > (X+2)
X¥—5x—24>x+4x+ 4 1
o8 = 2log,, x+1<0 = X<_\/ﬁ
T
T 5 - {
wxe |VY7=1| -1
o 100
Case-l U Case-ll xe ¢ )
X< =2 1
<m0t odlue) ooxe (e ) Vi) 0= T+ mx e 1)
4x° —1
<+
< — 1
42 -1>0 = x> — ;x<-1/2
-3 -2 8 2
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X(=1)>0 = x(x+1) (x=1)>0
xe (—1,0) U (1, =)

> ———>
o K
2 2
—1 _l 1
X € 75 U (1, =)
X
(viil) f(x) = 1/Ioguz[ - j
x< -1
X X x% —x—1
|Og1/2 X2 120:>X2—1 <1= X2_1 >0
XEF%1ﬂJ1J;1UlDEW
2 2
& X 0 . 0
2177 |

X+1)(x—1) >
= xe (-1,0) U1, )

e P_Jgiqk{1+J§’w]

2 2

. 1
(ix) f(x) = \/X2—|X| + W

X —|x =0 9-x2>0

x| < X2 X¥-9<0

[X] < |x]? -3<x<3

x| <Oor|x =1

x=0 x<—1orx=>1
[ |

-3 —1 0 1 3

- xe (-3,-1]u (1, 3) U {0}

®) ()= - 3x - 10)rn?(x - 3)

¥—-3x—-10=0 x—3>0
(x=5)(x+2)= 0 X>3
x>25x<-2 /mn2(x—3)=0

X—3=1=>x=4

— r__i
-2 3 5
. Xe [5, %) U {4}

(xi) f(x) = 4/logy(cos 2mx)

= log, (cos 2mx) >0

Case-1:0<x<1 = 0<cos2nx<1
= 0 < 2nx < 2nlLet t = 2nx
= 0<t<2r

3
:>OSX<—UZ<XS1

e 2] e 220

Case-2:x>1 = cos2mx > 1
= cos2nx=1 = 2mX=2NT = X=n

COSX—1
(xii) 1(x) = —— 2

V6 +35x — 6x2

= 6+35x—6x2>0; cosx=>

| =

1
= (x—6) (6x+1)<0 :—E<x< 6

AEEE A’\\ o

x 5| 2n
3 3

x=—1/6 x=6

L I PN
. Xe |3V

(xii) 109 = \flogy3logs ([xI? - 5)
= log, ,log, (X?-5) =0
= O0<log, ([X?-5) <1
=> 1<[xP-5<4 = 6<[x?<9
[X] — is always give integer value so it square
also give integer value so,

= [xP=9 = [x=2x3
= [x]=3 = 3<x<4
&[x] = -3 = -3<x<-2

< xe [-3,-2) U[3, 4)
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. 1 1
(xiv) f(x) = ] * 09 5,5 (X2 —3x + 10) + m
D, D, D,
D, - R-[0,1)
D, 1109 55 (X* = 3x + 10)

5
&2{x}—-5>0 = {x} > > Not possible

. Xe o

(xv) f(x) = log, sin x
x>0,x#1,sinx>0
&0 <x<mm = 2NT<X<2NX+ T
=S 2nr<x<(2n+1)=n nel

1
(xvi) f(x) = log, | 10y 1+—— o~
sin(}

100

+ \/|0910(|0910 x) —logyo (4 —logyg x) - log10°
= log,, (log,, x) —log,, (4 —log,, x) —log,, 3= 0

logyo X
110 | 3(4-logyo %)

__log1ox
= 3(4—Iog10x)21 = t212—3t(|et|og1ox=t)

=t>3 = log,,x=3 = x>108
&log,,x>0=x>1and4-log,, x>0 =x<10*

P 7
<

-~ xe [10% 104
1 10° 10*
1 1
—log,, |1+ — >0 =log, |1+ —a >0
Sm100 sm100
1 1
=1+ —725 >1 = g 0
sin sin
100 1800
= sin X7 0= 0 X7 i
> < <
18000 18000
= 0<x< 18000
| | - xe [108, 10%
1 10° 10" 18000

(xvii) f(x) = ﬁ + log, w0 (x®—3x+10)

Sol.2 (i)

1 1
* J2-1x| T |sec(sinx)
D.: xe R-[0,1)

1

D,: ¥=3x+10>0; 1-{x}>0; 1-{x#1

2

xe R {x} <1 X#0
xe R x#1
D,: 2—-|x|>0 = |x|<2 = 2<x<2
. —% :
DiixeR " 3 01 2

wxe (-2,-1)u(-1,0)u(1,2)

(xvili) () = +/(5x -6 -x%) [{n {(x}}] +

D1
2 ’ )
(7x-5-2x?) + | M| 5 =X
D2 D3
D,: xe R-1

&5x—-6-x20= (x—2)(x—3)<0=> 2<x<3
D,: 7x=5-2¥>0 = 2¥-7x+5<0

5
= (2x=-5) (x—1)<0 31SXSE

. 1 7y
én(—xj
2
= Z X#1 = x;té
2 2
&Z x>0 X Z
5 > = X< >
.. XE (Z,EJ
1 2 5 3 7 2
2

|

(xix) f(x) = VX% —5x+4
\/x2—5x+4

g(x) =x+3

£

g ax) T x+3
X—5x+4>0 X+3#0
(x—4) (x—1)=0 X#-3

x=24 x<1

. X€ (o0, =3) (=3, 1] U [4, =)
y=|og£ [(x/§sin X—C0SX) +3)]
= —+4/2 <sinx—cosx(m) < J2

= 2< 2m<2 = 1<J2m+3<5

Mortion-
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= |°gf < Iogﬁ(\@m+3)£|og£5

- 0< Iogﬁ(\@m+3) <2
Range € [0, 2] ; Domain e R

2x
(ii) y= T2 = y+yx®-2x=0
= y—-2x+y=0 Domainxe R
= D20 = 4-4(y» =20
=>1-y?20 = —-1<y<A1
2
x“-3x+2  (x=2)(x-1)
iii f(X)=——"—" =7""av0 o
(i ) x2+x-6  (x+3)(x-2)

Domain xe R—-{-3, 2}

x—1
Y= 353 ; X#2
1
yX+3y=x—-1; whenx=2,y=g
3y +1 11
X=—1_y . Range ye R- 5
. X
(iv) Y= 140x|
If x>0 X X = X
> :>y_1+x = y+yx=
y y
:>x=1_y20:>y_1s0
~ 0<y<1
If x<0 X <0
X < :>y=1_X:>x=y+1_
~ye[-1,0]

~. Domain xe R, Range € (-1, 1)

V)  y=+2-x + 1+x

2-x20 1+x2=20
X<2 x> -1
. Domain x e [-1, 2]
Y¥=2-x+1+x+2 J(2-x)(1+Xx)

=3+2 4(2-x)(1+x)
L 0< J(2-x)(1+x) sg

= 3<3+2

= V3 < {3+22-x)(1+x) <6
- Rangeye [{3, /61

(2-x)(1+x) <6

Sol.3

(vi)

f(X) = 100 gpee0 x - 1) (2 =[5 X] = [siN X]?)
cosecx—1#1 = cosecx=#2

4 5n
X # 2NT + E 2nT + ?

T
cosecxz1 = x#2nw+ —

also
2

also 2-t-1>0

where t = [sin X]

> P+t-2<0= (t+2)(t—-1) <0
= 2<t<1= 2<[sinx <1

= —1<sinx<1

but since cosec x can’t be —ve hence

51/6 20 /6
0<sinx<1 (2n:1)n 2nn
[0] [0]

-1
< Xe (2nm, (2n + 1)) —

5
{2nn+g,2nn+£,2nn+?ﬂ} where n e |

6
(i) f(x = X 43
x-5
Domain:x+4>0 = xe [-4,o] &x#5
" X€ [-4, ) — {5}

(Wx+4-3) (\x+4+3)
(x—5)(Vx+4 +3)

Range :y=f(x) =

(x=5)
(x=5) (Vx+4 +3)

f(x) =

. . 1 1
Lim Lm ——
5 10 =,1% (xra+3=5 **9
1
o) X#5, y# 5
1
Also  f(x) = m

|2x + 5] + |[2x—= 5| =Px+ 10
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Sol.8

5
—(2x+5) + 5 —2x=—4x xS—E
5
2x+5+5-2x=10 —E<X<—
2x+5 +2x—-5=4x ng
P = slope Y=
Pe (_4,4)_{0} \';%.mt\ [2.10"‘[
Sold4 f(x)=x ; 0<x<A1
=1 ;X > 1
(i) Ifeventhen f(—x)="f(x)
fx)=—x ; -1<x<0
=1 ; X< =1
(ii) If odd then f(—x) = —f(x)
f(x) = x ; —1<x<0
=—1 ; X< —1
Sol5 xe [0, 1] T
(@) f(sinx)

. g
= 0<sinx<1 @n+t)m
= 2nt<x<(2n+ 17

(b) f(2x+3) = 0<2x+3<1

:>—3£2xs—2:>—ngg_1
1) 18 .
Sol6 f:|5®) = |5 (0 =x—x+1
f(x) = £ (x)
fx) =x = X®—x+1=x

> x¥-2x+1=0 = (x-1)=0 = x=1

2

Sol.7 () f(x=n(x+Vx2+1)

Sol.9

y=In(x+Vx2+1)= e'=x+ Vx% +1

= e¥=x+x+1+2xVx%+1

= e¥=2x+1+2x(e’—X)
= e¥=2x2+1 + 2xe¥ — 2x?

) e -1 LIPS
= 2x= o :x_z(e e”)
ey_e_y

Fly= =0

(i) f(x)=2x

X

:>y=2ﬁ :>Iogzy=ﬁ
= xlog,y—log,y = x
= X[log,y—1] =log, y
logy ) logs x
= X= Jogy -1 () = Tog, x—1
- 10 -107% 102X —1
= - = =
Y= 05110 AT
= yt+y=t—1wheret=10*
1+y 1+y
- — 22X _ ———
= t= 1—y = 10%= -y
1, T+y » 1 1+ X
= X= 5 Iog1_y s (X)) = 5 log = x

(i) 10*+10¥=10
= 10V=10-10* = y=Ilog (10—10%
Domains:10-10*>0= 10> 10*= x< 1
(ii) X+|yl|=2y
If y>0 then X+y=2y = y=X
Domain: x>0

lfy<Othenx—-y=2y = y=§

Domain :x<0

(a) f(x) = log (X + V1+x2)

& f(=x) =log (- x + V1+x2)
= f(X) + f(—x) = log (= + 1 + x?)
= f(x) +f(—x) =0
= f(—x) =—f(x .. odd function
®  fo= 010
a” -1
x(@>* +1) x(1+a*)
& f(—X) == (a_x _ 1) (1 _ aX)
x(1+a%) _
m . even function
(c) f(x) = sin x + cos x
& f(—x) = — sin x + cos x
f(—x) = f(x) None
(d) f(x) = x sin? x — x@
& f(—x) =—xsin?x + x* = — f(x) odd
(e) f(x) = sin x — cos x
& f(—x) = — sin x — cos x None
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1+2%)2
0 =T 1
Sol.11 f(x+a)= 5 + + f—f2
(1+27)2 (14252 ,
& f(—x) = X T o even replace x — x + a [where f' = f(x + a)]
1
« y fx+2a) = 5 + ff? = 5 + Jra=f)
@ f00= iyt
1
o =5 \/[%+ f—f2 (%—\/f f2j
&)= S~ 5+
1 1
X X xe*  x == 4+ g+
= X — o +1= - — +1 2 4
1-e 2 eX —1 2
1 1 1 1
x e X xeX-xeX+x x flx+2a) =5 + f_§‘=2+f_2
= _X+E+1 =x—+§+1
e’ —1 e’ —1 f(x + 2a) = f(x)
X
()= g+ +1 even  Sol12 f(1)=2:f(2)=8
e’ -1 fx+y)—kxy=f(x) +2y2 Puty=1,k=4
(h) f(x) = [(x + )77 + [(x = 1)7]"° f(1 +y) =4y +f(1) + 2y2 =4y + 2 + 22
& f(—x) = [(—x + 1) + [(—x —1)?]"" =2 (y2+2y+1)=2(y+1)?
= [(X_ 1)2]1/3 + [(X + 1)2]1/3
f(=x) = f(x) even s, _ L -
f(x) =2x%;f(x +y) =2(x + y)?; Xty )= (x+y)?
Sol.10 (i) f(F(X)) . (1 + (%) == (%)
1
f(x) _x f(x+y)f(x+ J=4_k
= — = y
= 00 == 110 = ™=17%
-3 -3
=157 i
. * Sol13 f(x) = { & WM —pgVIm I where ever it exists
(ii) f(x + f(x)) = 4f(x) ; (1) = 4 . ,
H(1 + £(1)) = 4f( ) #(5) = 4.4 = f(5)=16 i ; otherwise, then
f(5+1(5)) =4 +(5) = f(21)=4.16=64 For first definition of f(x)
(i)  f: R+—>R+'[f( )F = x[f(y)P? as 0<{x}<1 But {x{}#20 = xel
X = 25 , y=2
(f(50))2 = 25 (f(2))? = (50) = 5.f(2) = 5.6 = 30 1
(V) f(x+y) = x+f(y) f(0) =2 i - RN _{X}\/ LITIRAN
y=0,x=2 -
f(2)=2+1(0)=4 {x} ; xel
fR+2)=2+12)=2+4=6
fR+4)=2+1(4)=2+2+4=8 \/7
fR+6)=2+f6)=2+2+2+4=10 e Vinix} _ tn{x}
f(100) = 102
v) f(3) =1 *n i
f(3x) = x + f(3x—3) —et— et (where t= —¢n {x})
x=1 f(3)=1+f(0)= f(0)=0 et
x=2 f(6)=2+f(3)=2+1 =0
x=3 f(9)=3+1(6)=3+2+1 f(x) = 0 is only the function which is odd as well
x=4 f12)=4+f(a)=4+3+2+1 as even
f(3x 100) =100 + 99 + 98 +....... +1 '
=5050
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9X
Sol.14 f(x) =
* 9% +3
[ 1 j o1/2006
f AR~ = T2 mrr~
2006 g1/2006 | 4
2005
2005 92006 g.g~1/2006
f[ﬂMG = 2006 = g.g /2006 5
92006 | 3
9 3
= 9+3'91/2006 = 3+91/2006
f( 1 +f(2005 »
2006 2006
= 1002

1003 3 19
\2006) =343 "2

sum =1002 + 0.5=1002 .5

Sol.16

4
1,—
[ 3}

a+b+c+abc=1+4+3+12=20

I=x
f.R—)R,f1+X X
1-x 1-t
Put T x =t = x= .
1-1 1-x
=17 = W=7

1-x
(a) fif(x)] = f[—”X) - — 27
1+

1 - -
SRR Y [ T

TA+1/x x+1

1-(x-2)  1+x+2
1+(-x-2) " 1-x-2

(c) f(—x—-2) =

1+2x—x+2 [1—x
=T Cvx) ~1ex)72=7f0=2

3 4
Sol.15 [;} + {;} =5 ; x>0 Sol.17 f(x) = max (x, —) x>0
3 4 =max(a, b) ol N
Case-l . » =1 & < -4 1 E
g9(x) = f(x). f| % o
3
1< <2 4<— <5 1
f(x)=; ;0<x<
E <3 i <1
2 <Xs 5 <X =x ; x>1
Xe o 1 1
f(‘j:x ;0<— <1 =>x21
3 X
Case-ll : [;} =2 & [;} -3 1 1
=% - >1 = x<1
3 4
2<—«<3 3<—<4
X X ]
909 =1(x) - f[;j —¢ x>
1 <x< § 1<x< i
<Xz > < x< 3 1
=5 ,;0 1
X2 < X<
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Sol.18 True False False
(i) If fx)=1 f(y)=1 f(z)=2
fx)=1f(y)=1 f(z)=2

But function is one-one so not possible

False True False

(i) If fx)=1 f(y)=1 f(z)=2
f(x) =3 f(y)=1 f(z) =2
T (1)=y
False False True
i)y f f(x) =1 f(y)=1 f(z) =2
f(x) =2 f(y)=1 f(z) =3
7 (1)=y
f(1)
Sol.19 (a)  f(1)+f(2)=4f(2) = f(2)= =
f(1) +f(2) + (3) =3 = f(3) = &61)
f(1)
f(1) +f(2) +f(3) +f(4) =16 = f(4) = 10
2f(1)
= f(n) = n(n+1)
2f(1)
1(2004) = 5004 %2005

= To0p (@sf(1) =2005)

(b) Givena—-b=2

\/x2+ax —\/x2+bx <L

(a-b)x L
<
\/x2+ax +\/x2+bx
2X
<L

\/x2 +ax +\/x2 + bx

& L
T T <
1/1+g+1/1+E

X X

L>1 so min.valueof L =1
(©) f(f(x) = (@ + kx)2 + k(@ + kx) =0
(+kx) {X®+kx+k}=0
for same solution X2 + kx + k = 0 must not
have any real roots
D<0
k?*—4k <0
ke (0,4)
check for end values of k {k = 0 is possible}
SO k e [0, 4)

Sol.20

Sol.21

(d) PX)=xt+ax+bx*+cx®+de+ex+f
possible p(x) will be

P(X) = (x—=1)(x—2) (x—3)(x—4)(x—5)(x—6) + X

P(7)=6!+7=720+7 =727
(e) f(x) =asinx+b(x)"”®+4

f(log,, (log, 10))

=asin (log,, (log,10)) +b (log,, (log,10))" +4 =5
=asin (log,, (log,3)") +b (log,,(log,3) ") +4=5
=—asin (log,, (log,, 3)) — b (log,,log,,3) = 1
=—M=1 = M=-1
f(log,, log,, 3) =asin (log,, log,, 3) +b(log,, log,, 3) +4

=—1+4=3
x= | x4+ is ori
> > is prime So
1
Case-l:1<x-—<2 & 2SX+E<3
§< é §< E
2 5X<7 2 5X<7
o [EE
Xe 2!2
Case-ll: -2<x l 1 & -1<x+ =<0
. S 2< S +2<
3. 1 3 1
2 =X<77% 2 =X<77%
3 -1
X€ 1 2" 2
. 3 -1 353
Final xe >’ Ulso
3 —1 3 5
Nt iNT T i %TR N
9+1+9+25
X2+ X2+ X2+ X2 = 2 Iteo +4 b =11
P(x)=(x—1)Q1+1 = P(1)=1
PX) =(x-4)Q,+10 =  P(4)=10
P(x) = (x=1)(x—4) Q, + (ax + b)
PA)=1 = a+b=1
P(4) =10 = 4a+Db=10
a ib=-2

1l
I w

r(x) = 3x—2 = r(2006) = 6016
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f(x)-5 :
= f(x)-3 (1)
Replace xby x+ T

f(x+T)=5 2f(x)-5 ,
0+ 2T) =10 Ty 3= 100 2 () (rom ()

Sol.22 f(x +T)

Replace x by x + 2T

2f(x+2T)-5
fx+4T) = Fxyom) -2
f(x) is periodic with period 4T

=f(x) (from (ii))

S0l.23 f(Xx) = X' + x'5 — x5 4+ x5 4+ 1
X134 X1B — x5 438 + 1 = (x—X) Q(X) + (ax® + bx + C)
putx=0 = c=1
putx=1 = a+b=2
putx=—-1 => a-b=-2
a=0,b=2
gix)=2x+1 = g(10) = 21

Sol.24 Areaof shaded region = area of arc OAB —area

of AOAB
2
ot 1, L
3 _2r(n 2x) 2r3|n2x

f(2x) = 2x + sin 2x — g

, v
f(x) = x + sin x — 3

Nurturing potential through education
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EXERCISE - V HINTS & SOLUTIONS
Soli B
fi[l,0) 5 [1,0); y=1(x) = x=1"(y) gy X+Vx2 -4
y=2xx=1 = log,y=x(x-1) - ) = 2
A o (c) D
=X -x-log,y=0 =>x= 1£y1+4logyy
2 ) logo(x +3) logo(x +3)

T x243x+2 T (x+1)(x+2)

1+ 1+ 4logoy

x should be positive so x = X+3>0 =>x>-83 & x#-1,-2

2
(d) A
E — F ; Number of functions =2*= 16
1+4/1+4lo ’
L (y) = I 2002y Each element of E is connect with element

2
1 of F so 2 is left.

) 14+ [T+ 41ogy x when each element of E is connect with

= ' (x) Element 2 of F so 1 is left

2 so function is onto in two situation
so number of onto functions=16-2 =14
Sol.2 D () D
4+2x=2 = =2-2= y=log (2—2%
L2250 = 2<2 = x<1 f(x) = =

Sol3 x={1,2,3,4};f:x—>x

o
L) e
T e XHU o etx
=< LS ax+X+1
X+1

= o?=(o+ 1)x+1

Hwn =
Hown =
Hwn =
Hown =
—n
—
—n
—
Rad
~
|

Sol4 (@ B L of=1 = a=+,0+1=0=0=—1

-1 x<0 soa=-1
g¥)=1+x-[x;fx=9 0 x=0
1 x>0 Sol.5 (a) D

clearly g(x) will be inverse of f(x)

we know that x — [X] = {x} fx) =y = x="F"(y)

gx)=1+{x}>1Vv xeR

= 2 = = —
or flg(x)] = 1 from definition of f(x) = 1, x> 0 =1 =xel=ty sx=-12y
(b) A
.. > [
o [20) 5=y = x=f1(y) A
—— =S () =—1+Jy ~ FT0=—1++x
—X+l:>x2— +1—0:>X—m \/y
Y=y Wri=l=x=""% ®) A
f(x) = 2x + sin x
x should be greater than 1 so
f'x)=2+cosx>0V xe R
v+ /y2_4 1 y+ ,y2—4 Alsof(x)—.>ooasx—>oo&f(x)—>—ooasx—>—oo
X=""45 = = (y) = T Thus f(x) is one-one and onto
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Sol.6

Sol.7

Sol.8

Sol.9

(a) A
, 1+X—X 1
P ="145x2)2 = 1:x2)2
= fisincreasing = fis one-one

Range of f=[0,1) = fisnotonto
(b) D

X2+ X+2 ) )
=5 . = X +X+2=Xy+Xy+Yy
XS +x+1
=S XR1-y)+x(1—-y)+2-y=0(-.y=1)
D>0 = (1-y)2-4(1-y)(2-y)=0
= 1+y?-2y—-4(2-3y+y?) =0
= 3y?—-10y+7<0

g(f(x)) = (sin x + cos x)2— 1 = sin 2x

—1<sin2x< 1 |/\

|
N a
N

N
x

N
N a
nla

IA
x
IA

A

X ; X e irrational

Let h(x) = f(x) — g(x) = {

X ; X e rational

= the function h(x) is one-one and onto.

D
Each elementin either (A) or (B) or neither.
Total ways = 3* - 81
A=Biff A=B = ¢ (1 case)
otherwise A& B are interchangeable
~n=1+(81-1)/2=41

11.

12.

B
f(X) = 2X3 - 15X2 + 36X + 1
f(X) = 6X2 - 30X + 36

=6 (XZ— 5X + 6)
=6(x-3) (x-2)
(0,29)——=— /

(0,28)
(0,1) /

/ -

/ (2,00 (3,0)
f(0) = 1

f(2)=2x8-15x4+36%x2+1=29
f(3)=2%x27-15x9+36x3+1=28
onto but not one one so 'B'.

A,B

2cos’® _ 1+cos26
2cos?f-1  Cos26

f(cos 40) =
1

— 2c05226—1=§

= cos’ 20 =£:> C0S20 = J_r\/2
3 3

f(llo1s 3
3 2

10. A
fogogof(x) = sin? (sin x2)
gogof(x) = sin (sin x2)
on solving, sin (sin x2) = 0 orl
= x==% Jnhr ;ne{0,1,2..... ¥
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Answer Ex-I SINGLE CORRECT (OBJECTIVE QUESTIONS)

1.D 2.D 3.B 4.A 5.A 6.A 7.D
8.B 9.B 10.D 11.D 12.A 13.C 14.B
15.D 16.C 17.C 18.B 19.A 20.A 21.B
22.C 23.B 24.C 25.B 26.D 27.A 28.A
20.C 30.C 31.D 32.D 33.D 34.B 35.C
36.D 37.C 38.B 39.B 40.A 41.D 42.D
43.C 44.B 45.D 46. D 47.B 48. D 49. B
50.B 51.C 52.D 53.C 54.D 55.A 56. C
57.A 58.A 59.C 60.C 61.B

Answer Ex-II MULTIPLE CORRECT (OBJECTIVE QUESTIONS)

1.AB 2.B,C,D 3.AC 4.AC 5.A,B,C 6.A,B,C 7.B,C,D
8.B,C,D 9.AD 10. AB,C,D
Answer Ex-IlI SUBJECTIVE QUESTIONS
1 3

1. (i) R—{-1, 1} (i) (0, o) (iii) R (iv) [-2,0) U (0, 1) (V) [Eﬂj U[LEJ

(vi) [0, 1] (vii) [-1, 1] (viii) R (ix) ¢ (%) U[nn,nmﬂ

nel
(xi) R—{2nzm}, ne | (xii) (0, 1) L[4, 5) (xiii) (2, 3)
11

2. (i) [0, o) (i) {_E’E} (iii) [0, 4] (iv) {1, 1} (v) [0, 10] (vi) (O, 1]

(Vii) (oo, 5] (viii) [-4,3] (x)[-1,1]  (x) (=, 1] (xi) (xii) | 3>

1 1 1
2]
3 3

(xv) {OE} (xvi) [4, )  (xvii) [-11, 16] (xviii) {Z’q
3. (i) Domain : R, Range : % <y<Ai (ii) Domain : N U {0}, Range : (n!':n=0,1, 2,.....}

(iii) Domain : R — {3}, Range : R — {6} (iv) Domain : R, Range : {1}

(0,3)

\\/ V4 \/\//?Aiz(11,3>u{0} 3 -x , —25<x<0

5. 6. {E} 7909 = {2(x0—1) 1ERE

394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671,93141-87482, 93527-21564 M 0 T<i 0 N -
IVRS No. 0744-2439051, 0744-2439052, 0744-2439053, www.motioniitjee.com, email-hr.motioniitjee@gmail.com | Nurturing potential through education




| Solution Slot — 1 (Mathematics) |

8.
9.

10.
1.

12.
13.

14.

16.

19.

20.
21.

22,

23.

25.

(i) No. (ii) Yes (iii) No
(i) many—one (ii) many—one (iii) one—one
(i) into (ii) onto (iii) into

(i) bijective (injective as well as surjective)
(iii) neither surjective nor injective

(iv) No

(iv) many—one (v) one—one (vi) many—one
(iv) onto

(ii) neither injective nor surjective

(iv) surjective but not injective

(i) No (i) Yes (iii) yes (iv) No
(i) fog=x,x>0;gof=x,xe R (i) |sin x|, sin |x|
I U 3% —4x+2 x*+2
(iii) sin " (x°), (sin " x") (iv) 1-x? X2 +1
2-2x+x> 0<x<ft 2+X O<x<1
f(g(x))—{ 5_y _1_< _<0 15. (fof) (x) = 12—x , 1<x<2
- 4-x , 2<x<3
Domain :[1, 2] ; Range : [In2, h4)  17. -3 18. 2046
x2-sinx —-1<x<0 2 ey fex<
(i) 10 = { Cvret xe (i) f0g = | 7 o TP
(i) neither even nor odd (if) even (iii) odd (iv) even (v) odd
(i) 2w (i) 2n (iii) 24 (iv) 70
2n . .
(v) 3 (vi) 2n (vii) ©/2 (viii) 2n
. . 2T . o o0 .
(i) 7 (i) 3 (iii) 2 (iv) 2n (v)2rn (vi)2' = (vii)
(i) 2p (ii) 8 24. ' :RoR ' (x)= % (X + Jx211)
—1 1 in~! X;z _T —1 x—1
B=10,4];f (x)=5[s'”( > J 6) 26. f (X)=x+(-1) ,xeN

Answer Ex-1V

ADVANCED SUBJECTIVE QUESTIONS

. 5t —37 T T 3t 51t | 4 1
1. (i) “47 4 |Y| aal|VY| a2 (i) | — o |V (2, ) (iii) (= o0, — 3]
(iv) (oo, — 1) U [0, o) (V) B3-2n<x<3-m)U(B<x<4)
. (O 1 ju 1 1 .
(vi) "100 100° 10 (vii) (-1 <x<-1/2) U (x> 1)
1-+/5 1445
(viii) |~ 0 W)= (ix) (-3, -1]U {0} U[1,3)
(x) {4} U [5, =) (xi) (0,1/4)U (3/4,1)U{x:xe N, x=>2}
an 1 T _STC 6 .
(xii) 6’3 Y _?= (xiii) [-3, —2) U [3, 4) (xiv) ¢
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(xv) 2Kn < x < (2K+1)n but x#1 where K is non—-negative integer

(xvi) {x 11000 < x < 10000} (xvii) (2, -1) U (-1,0) U (1, 2)
5
(xviii) (1, 2) U [ZEJ (Xix) (-0, -3) U (-3,1]U[4, )
2. (i) D:xeR R:[0,2] (ii) D=R;range [-1,1]
(iii)D:{x‘xe R; x#-38; x#2}; R:{f(x)‘f(x)eR,f(x);ﬁHS; f(x) # 1}
(ivyD:xe R;range e (-1, 1) (vVyD:xe [-1,2];range € [/3, 6]

5
(vi) D: xe (2nm, (2n + 1)7) — {2n7 + —, 2nm+ =, 20 + —  n e 1} and
6 2 6

R:log,2;ae (0, <) —{1} = Range is (oo, ) — {0}
1) (11
(Vil) D : [4, ) — (5} ; R : [o,gju[g,ﬂ
3. pe(44-{0

4. (if(x)=1forx<—1& —xfor—-1<x<0; (ii)f(x) =—1forx<—-1andxfor-1<x<0.
5. (a) 2Kn < x < 2Kn + /2 where K € | (b) [-3/2,-1]
X_g™* log, X 1

6.  x=1 7. () % (i) ogq (i) 5 Iogt—::
8. (i) y=1log(10-10%) , —o<x<1 (ii) y=x/3when —co<x<0&y=x when0<Xx<+oo
9. (a) odd (b) even (c) neither odd noreven (d) odd

(e) neither odd noreven  (f) even (g) even (h) even
10. (i) -3/4, (ii) 64 (iii) 30 (iv) 102 (v) 5050

1.
12 fx)=2x  14. 10025 15. 20  17. g)=| T O<Xxs]
x2if x >1
1
18. f'(1) =y 19. (a) 1002° (b) 1, (c)[0, 4), (d)727,(e)3
20. 11 21. 6016 23. 21 24.  f(x) = sinx + X — g
Answer Ex-V JEE PROBLEMS
1. B 2. (@) C, (b)D, (c)B, (d) C
3. {(1,1),(2,3), (3,4), (4,2)} ;{(1,1), (2, 4), (3, 2), (4, 3)} and {(1,1), (2, 4), (3, 3), (4, 2)}
4. (@) B, (b)A, (c)D, (d)D, (e)A, (ffD 5. (@)D, (b)A 6. (@)A, (b)D, (c)A
T T 3n

7. C 8. (@A, (b)C, (c)te [_E’ﬁ} U [W’E} 9. (a)D, (b)B, (c)A 10. D
1. B 12. AB
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