DCAM classes

Dynamic Classes for Academic Mastery

FUNCTION
HINTS & SOLUTIONS
EXERCISE - 1 9. f(x)=(sin"'x + cos™'x)’ — 3 sin"'x cos™'x (sin'x + cos'x)
_r o[ Eocostx | B
_ 1+x° __ —?—3s1nx > 5
2. f(0 =sin?| 557 |+ Sin(sinx) +log,, ., (¢ + 1)
Domain:3{x}+1#10or0= xgl T 3t T
= ? - T sin!'x+3 E (sin"'x)?
1+x°
and -1< ZXW <1 2
3 . T . T 3
—2x32 <1+ X3 <2x32 T 3n |:(Sln 'x)* —=sin 1x+—} _ 3
1+x0+2x922 0 2 6] 32
(1+x¥2)2>0 = xeR
1+x*-2x%<0 or (1-x**)?<0 © 3n(.., =Y
or 1-x=0 or x=1 = 3_2 + 3 S X ——
Hence domainx € ¢
maximum value of f(x) at x=—1
6. f()=4l (5x-¥)
. X)=4/log——*~
i © 3n 9’ I’
f =—+——xX—=—
, maximum 32 2 16 8
o 5x—Xx >0
g 6 -
11. f(x)=">P
SX_XZ , ( ) .xf3
= p >1 = x*-5x+6<0 For domain
— (x-2)(x-3)<0 = 2<x<3 7-x20, & x-320 & 7-x2x-3
So domain € [2, 3] x<7, & x23 & 2x<10=>x<5
x € {3,4,5}
7. (i) fx)= Jx—1 +23—x Range € {f(3),f(4),f(5)}
Dix—120 & 3-x20 = xel[l,3] Range € {1,3,2}
! ! 14 fixy+1)="fyx+1)
Range : f'(x) = Wxl Bx =0 .
f(x) fy) - f(y) —x + 2 =1f(y) f(x) - f(x) -y + 2
7 f(x)-f(y)=x—y
- — tx= —
or f(x)=0atx 5 Putting y=0
f(x)—-1=x-0
7 7" _
P(§J>O & f’(?j <0 fx)=x+1
16. (A) flx)=e2m= [y, D:x>0
. 7 g(x)=\/;,D:x20
= maxima at X = g
o
B) tan! (fanx)=x D:x=#+(2n+1) =
Range : [ﬁ,\/ﬁ} 2
cot! (cotx) =x D:x#+nn
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19.

20.

22.

25.

114

(C) f(x) = cos*x + sin*x = cos*x + (1 — cos*x)?
=1 —cosXx + cos*x = sin’x + cos*x
g(x) =sin’x + cos’x

x
(D) =",

D:x#0

g(x)=sgn(x), D:xeR

f(x+1)-f(x)=8x+3
f(0+1)—£(0)=3 (putx=0)
= (btc+d)—-d=3
= b+c=3
f(-1+1)-f(-1)=-8+3 (putx=-1)
= f(0)-f(-1)=-5 = d-(b—c+d)=-5

= bte=-5 (ii)
from (i) and (i)

b=4, c=-1

f(x)= — X+(@-3)x>+x+5

f(x)=@da-T)x*+2(a-3)x+1
D<Oforallx eR

4(a—3)* -4 (4a-7)<0
a?+9-6a—-4a+7<0
a2—10a+16<0

(a—8)(a—2)<0 or ae[2,8]
f'(x) is always +ve fora € [2, 8]

fx)=x—-[x]+x+1D)—-[x+1]+.....

=X—[X]+X—[X]+ ccrrnee +x—[X]
=100(x—[x])=100 {x}

t(v2) =100{2 } =41

(Hl) [Hl} [H%} (Hlj

f 3 3 + 3 +Hx+1]-3 3 +15
x+a |y x+2

= 3 + 3 +[x]-3x+15

=fx)

fundamental period is 1/3

26.

27.

29.

31.

34.

36.

f(x)=x—1] f:R*>R
g(x):ex, g:[flroo)_)R
fog(x) =1flg(x)] = le*— 1|
D:[fl,OO)
R:[0, )
- et —e™ 0
Hint : f(x)=——— eix =le*+e” *
o x <0
and ——— >0Vx>0
e’ +e
f:R—>R, fix)=x3+ax2+bx+c
f(x)=3x?+2ax+b
D<0 or 4a2-12b<0
or a2<3b

f(x)=sin+/[a] x

period of sinx =2m

27
= period of f(x) :T =7
[a]

= V[l=2 = [a]=4 = ac[4,5)

Put y=—x, we get f(x) =—x also f(0) =0
f(x +y) = f(x) + f(y) is an odd function so it is
symmetric about origin.

fx+1)+f(x+3)=K Vx
put x=-1

fO+f2=Kk .. ()]
put x=1 fQ)+f@=K ... (ii)
from (i) & (i)

f(4)=f(0)=0 = period=4

f(x) =2
It is one-one onto function

log,y=x(x-1)

= x*—x—log,y=0
l1+\l+4log,y
x=——_N" T TS
2
Pix) 1+41+4log, x
X)=— N T TVer 7
2



FUNCTION

Part # I : Multiple Choice

3.

13.

EXERCISE - 2

. 4-x*
f(x) =sin log —x

4-x*>0 or xe(2,2)
N4 -x?
and >0
1-x
D:(-2,1)
R:[-1,1]
(‘/4_)(2\
f(x)=sin logL
1-x
. N4 =X
f(x) will be defined if 0 >0 & 4-x2>0
- X
2
= 2<x<1 & -—w<log X
- X

”‘*—J]d

_ 2

—lgsinllogL X

1-x

Sorange of f (x) is [-1, 1]

put x=1

26(1)+1£(1)-2f(| /3 sin 54—“ N=-1

=  3f(H)-2f()=-1 = f(1)=-1
Now putx =2

1
2f(2)+2f(zj —Zf(l):4cos2n+2cos§
1
= 2f(2)+2f(zj ~2f(1)=4

=  fQ)+f (%] =1 @)

Nowputx=1/2  we get

4f(%) +f(2)=1 ... (ii)
from (i) and (ii)

f&) =0 & f(2)=1

14.

16.

17.

log,(x)>0 & x>0, x#+l

xe(0,1)u(l,m)

A fix)= i) sec™'x,
X € (—o0,— 1] U (1, 0)
g(x)=secx, x € (—o0,— 1] U [1,0)
non-identical functions

(B) f(x)=tan (tan' x)=x,x € R
g(x)=cot(cot'x)=%x,x € R

identical functions

1 x>0

© f(x)=sgn(x)=40 x=0
-1 x<0

1 x>0
= g(x)=sgn(sgnx)=70 x=0
-1 x<0

Identical functions

D) f(x) =cot*x . cos’x,
x e R—{nm}, nel
g(x) = cot’ x — cos’ x = cot’x (1 — sin’x)
= cot’ X. cos’X
x e R—{nm}, nel

Identical functions

1-x

fix)= 0<x<1

1+x’

gx)=4x(1-x),0<x<1

I-g(x) I1-4x(-X) 1-4x+4x°
I+g(x)  1+4x(1-%x) 1445 —4x>

fog(x) =

gof(x) =4f(x) . (1 - f(x))

[l—x]( (I—XD 8x(1-x)
=4 1- = >
1+x 1+x (1+x)
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EXERCISE -3

20. Domain D e [-1, 1] Part # II : Comprehension
A fx)=x?

frany -one Comprehension # 3
f2-x)=f2+x)
&  f0-x)=f(x)
= fQ2-2-x)=f(4-x)

& (20— (x+16))=f(x +16)
= fx)=f@4-x)
(B) g(x)=x’ one - one &  f(4-x)=f(x+16)
= fx)=f(x+16)
1. f0)=f4)=f(16)

no. of values of x =22

If graph is symmetric about x =a then

f(atx)=f(a—x)
© h(x) =sin 2x many - one f(16)=1(20) =  symmetric aboutx =18
f(4)=1(32)

3. £(0)=f(1)=f(2)=f(3)= @)= £(5)=F(6)
2 % Hence period can't be one.

TIX
D) k(x)=sin (7J one-one function
23. f:R—>[-1,1]
-1, -1<x<0
f(x) = sin (E[X]j =<0 , 0=x<«l
2 1, 1=x<2

Many - one function into function

Also f(x +4)=sin (g[xﬂ]J

= f(x) and hence periodic
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FUNCTION

EXERCISE - 4

Subjective Type

1.

i [-1,1]
(iii) E_GJI {nn, nn+%}

iv) (2,3)

(i) R

VX —=5x+4

L
® g(x)i Xx+3

= x2-5x+4 >0
x-4)(x-1)=0
also X#-3
So Xxe (—o0,-3)U(-3,1]U[4,x)
1

o) Tg = xelon

and log, (x2-3x+10)

x*-3x+10>0 = xeR
1-{x}>0 = xeR
1-{x} =1 = x¢l
and 2—[x|>0 = [x2<0
= xe(-2,2)
and sec (sinx) >0
= -1<sinx<1 = xeR

x e (=2,-1)U(1,0)U(l,2)
(i) (—o,1]

aﬁ)[é,l}
1
=3

o |3:3]

(vii) [4, )

3
o]

f(3)=1

f(3x)=x+f(3x-3)

put x=1
f(3)=1+1(0)
f(0)=0

(i) R*

1
ol

wfok

(viii) [-11, 16]

1
20’

°

f(6)=2+f(3)=3
£(9)=3+f(6)=3+3=6
f(12)=4+6=10

Hence f(300)=1+3+6+1+..... 100" term
S=14+3+6+10....... +T,

T =1+2+3+4 ... up 100 term

100
= x101=5050

9)(

=513

o' 3
9" 43 349°

£(1-x)=

fx)+f(l-x)=1

( 1 J+f(2007j_1 )
5008 oos) -V e @)
( 2 )_%f[2006)__1 B
f 2008 2008) e (i)
f(1003j+f{1005]‘1 .
2008 2008) e (iii)
(1004) [1004]
f +f =1
2008 2008
(1004] 1 )
= f —2008 =5 e (iv)
add all we get
f[ ! )+f[ 2 j+f[ 3 ]+...+f[2007]
2008 2008 2008 2008
=1003.5
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5. (i) neither even nor odd (ii) even
(iii) odd (iv) even
(v) odd
27
6. ()T (ii) 2 (iii) EN (iv) 2T
(v) 2" vi)w
7. 9

9. fx)=(@-x")"

f(f(x)  =(a~(fx)""
= [a,{(ai Xn)l/n}n]l/n = (a —a+ Xn)l/n =x
So fof(x)=x

= fIx)=fx)=(a—x")"

10. fi(x)=x+(-1)*"',xeN

EXERCISE -5

Part#1: AIEEE/JEE-MAIN

5. y=sin'[log,(x/3)] = —1<log(x/3)<1

1
:§S§£3 = 1<x<9 = xe[l,9]

6. f(x)=log(x+ JXZ +1)

and f(-x) =log(x+ [ 11 ) =—f(®)
f(x) is odd function.

7. f(x) =

12 + log,(x* = x). So, 4 —x*# 0

= x#* 4

andx*-x>0 = x(x*-1)>0 = x>0,x>1

. D=(=1,000(1,00)~{ /7 }i.e.D=(~1,0)(1,2)(2,%0)
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9. f:NoI

f)=0,f2)=-1,f3)=1,f(4H=-2,/5)=2
and f(6) = -3 so on.

HE

In this type of function every element of set A has unique
image in set B and there is no element left in set B. Hence

f is one-one and onto function.

10. To define f(x),9-x>>0 = -3<x<3 ..(J)
-1<(x-3)<1 = 2<x<14 ... (i)
From (i) and (ii),2 <x <3 e, [2,3).

1. f(3)=""P,=1, f(4)=P=3 and f(5)=P,=2

Hence, range of f = {1, 2, 3}.

12. Using —/,2 4 p2 < (asinx + bcosx) < /42 4 2

~J1+(3) < (sinx — \f3 cosx) < /1 + (/3 )

—2 < (sinx — \Ecosx)gz
2+ 1< (sinx— /3 cosx + 1) <2+ 1

—1 < (sinx — \/3— cosxtl) <3 ie., range=[-1,3]

.. For f to be onto S = [-1, 3].



FUNCTION

13.

14.

15.

16.

19.

2x
For—1<x<1, tan™ _ =2tan'x
-X

T T
Range of f(x) = (—575)

. . (_z E]
.. Co-domain of function =B = 25
fla—(x-a)=f(A)f(x—a) - f(0)f(x) ...(1)
Putx=0,y=0; f(0) =(f(0))* ~[f(A)) = f(A) =0

[~ f(0)=1]. From (i), f(2a—x) =— f(x).

3x24+9x+17

Lety=
YT 3 1 9x+7

=23y-DxX+9(y-1)x+7y-17=0
Since x is real, we have

Oy -Dy-43(y-1)(Ty-1720
= 3y?+126y-123>0

= (y-4D) (-1 <0

= 1<y<4l

So, maximum value of y is 41.

f(x) is defined if -1 < ; —1<1andcosx>0
0<x<4 and Ix<Z
or 0<x< and - <x<7

b
X € [0, Ej
Forreal x, f(x) =x3+5x+1

lim f(x) = +o0

and )l(jfolef(x) =-®

Range is R — f(x) is on to
Now f(x)=3x2+5>0
f(x) is one-one

f(x) is one-one onto.

20.

21.

22.

fx)=x+1)2-1; x>-1
f(x)=2(x+1)>0for x>-1
.. f(x) is bijection
Statement (2) is correct
Now f1(x) = f(x)
To solve put y = x in f(x)
x=x+1)2-1
x+1=(x+1)2
x=-1, x=0

x={0,-1} Statement (1) is also correct

1

f(x)= ——
) =

For domain of real function
x|—x>0
[x|>x

X € (—,0)

fX)=x-12+1;x=1)
and f'(x)=2(x—-1)>20forx>1
f(x) is one-one and onto

= f(x)is Bijection

and f1(x)=1+x-1

Statement-2 is true

Now  f(x)=f"1(x)
= x-1)2+1=x-1+1
=x=1,2

Statement-1 is true

. [x] is contincous at R — 1

. f(x) is continuous at R — I

Now At x=1

LHL =lim [I —h] cos

h—0

ea-n-1)_
2

: T
lim (1 — 1) cos[21—2h—1]E
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25.

26.

— (I 1) cos (21 — 1)23:0
similarly,

RHL =0

and f(i)=0

.. Function is continous everywhere

1
f(x)+2f [—j =3x,x 20
X

f(1)r2r(-2

X

6
3f(x)= ——3x
X

g(x) =f(f(x))

= g=ffx)fx)

= (0)=1(f0) f (0)

For x — 0,log2>sinx
f(x) =log 2 —sinx
fi(x) =—cosx

= f0)=-1

Also  x—log2,log2>sinx
f(x)=log2 —sinx
f(x)=—cosx

= f(log2)=-cos(log2)

g'(0)=(-cos (log2)) (—1)=cos (log2)

120

Part # 11 : IIT-JEE ADVANCED

13.

14.

g =1+{x}

= 0+1<gx)<1+1
= 1<g(x)<2
flgxn=1 (v gx)>0)
n (into + onto) = 2*

n (into) =2
n(onto)=16-2=14

ox
flx)=

#—1
x+1°0

Now f(fx))=x = fX)=f(x)

Let ax +
= — :> =Q
Ly x+1 xyTyTox

= xX(y-a)=-y = x= y—a
-
X—a

ax —X

x+1 X—0o

Now

on solving we get o =—1

) =fx)-gx)

_|=x x€Q
x xXeQ
It is one-one onto function

Given f(x)=x"; g(x)=sinx
fogogof(x) = sin’(sinx’)

and gogof(x) = sin(sinx’)

given fogogof(x) = gogof(x)

= sin’(sinx’) = sin(sinx’)

= sin(sinx’) = 0 or 1 (rejected)
sin(sinx’) = 0

2
= X =1nn

= x=i\/a; xe{O, 1,2, 3,.....



FUNCTION

15. f(x)=2x"— 155"+ 36x + 1 = g(16)=2
= f(x)=6(x"—5x+6) . h(g(g(16))=h(g(2))=h (0)
= 0= 2)x-3) 16=h(g(e(16))=h(0)
.+ f(x) is non monotonic in x € [0,3] - (C) iscorrect.
= f(x) is not one-one f(x) =3x2+3
f(x) is increasing in x €[0,2) and decreasing in xe(2,3]
fO)=1, f(2) =29 & f(3)=28 1

f(6) =111, f(1)=6 = g'(6):g
. Range of f(x) is [1,29]

= f(x) is onto. h(g(g(x) =X
16. =+ o (0 nju(n ch ~ 20 (0 n]u(ﬂ: n] = hi(gekx)) x glegk) x gx) =1
. . (S , — —, — s — —_,
4) \4°2 2) 2 Putx =236, h'(g(2(236))) x g(2(236)) x £(236)= 1
2 [
Now fleos48)= ———— = W6) €O )~

1+cos20 | — h(1)=666 Butg(l) £ 1

=1+ i
cos26 cos20 U @

Let cos46:;— — 2cos’20-1 :§

= cosZG):J_r\/Z
3

1 3

i —|=1%,|=

= From(l),f[gj \/;

= (A, B) are correct

21. flx)=x*+3x+2, f(1)=6,g(6)=1
gfx)=x = gfx)*f(x)=1

putx=0, 2(R0)). P(0)=1
oy L -1
) £(0) 3
f3) =38
(38) =3
h(g(3)) =h(g(g38))) =38
f2)=16
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B MOCKTEST oy

(B)
Putx=y=1,
= f(l)=1or2
Letf(1)=1, thenputy=1
f(x) . f(1) = f(x) + f(1) + f(x) - 2
= flx)=1
constant function but f(x) is not constant function
f(1)# 1, hence f(1) =2

(f(1)*=31f(1)-2

2x—1
f(x)= —logx 4 log2

3+x
2
) 2x -1
For domain: log ,," 10g23+—x <0
2
Case-I
x+4
0< <1 = —4<x<-2 ... A

2x -1
then log,,, | 1083 ] <0

2

1 2x -1 { 2x -1 5
= 108, 3+x = = 3+x =
= x<3 . B
= onANB xe(-4,-3) . @)
Case-11
x+4

5 >1 or x>-2 ... A

0<l x—1 | L< 2x -1 )
= 08, 3+x < = 3+x <
= x€@,®©) e (i)

(i) L (i) Domainx € (—4,—3) U (4, ©)
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f(x) =ax®>+bx+c
f(0)=c¢

f(l)=a+b+c = (atb+c)el

= cel

= (atb)el

sin’ x +4sinx + 4 1

Y* ) . + .2 .
2sin“x+8sinx+8 2sin”Xx+8sinx+8

1 1
-t
2 2(sinx +2)°

1 .
Yo = 3 2(-142)?

s
2(+2)° 9

range = | —,
ge 9

©

f(x)=x+tanx

f(f1(x)) =1 (x) + tan(f'(x))
x=g(x) + tan(g(x))

1=g'(x) +sec? (g(x)) g'(x)

1
= ymin: 5 +

g0= 3 an’ (g(x)

Y0 T temgr

A
T tanx —1
g(f(x))—tan(x—zj " tanx+1
x—1
= gx)= x+1

flg(x)) =tan (X—_lj .
x+1



FUNCTION

1 1
f(x) = sin"! [Xz +_} +cos! [Xz __}
2 2

1
Domain : -1 < [XZ_E} <1
5 /5 , 1
= xe|\\3 and —1gx+531
_\ﬁ\ﬁ
- X e 25 )

= domain is
X € —\/E,\/E or xte 0,2
2°\2 2

it (i) x*e|0,=|,thenf(x)=n

1
2

,1|, then f(x)=n

1
.f X3 2 —
i (i) x° e 2

if (i) x2 e

1,%) , then f(x)=n

= range = {m}

fx)+5<f(x+5)<fix+4)+ 1 <f(x+3)+2<f(x+2)+3
<f(x+1)+4<f(x)+5

= Inall steps there is equality only

= fx+1)=fx)+1

Now  f(1)=1
= f2)=2
f3)=3

f4)=4

£2013)=2013
= 2(2013)=2013+1-2013=1

9.

10.

11.

12.

(D)
f(x)=4x (x2-3)

./

_/?/ 1

l
: I
ff(x)=12x2-12=0
or x==%x1
f(x) € [f(1), max (f(-1), £ (3))] =[-8, 72]
ry
-2 0 2 4 >Xl

y = f(x + 2) is drawn by shifting the graph by 2 units
horizontally.

flg(x)]=a(bx+a)+b=abx+a?+b ... @)
glf(x)]=b(ax+b)+a
=abx+b%2+a . (i)

(i)~ (i) f[g(50)]-g[f(50)]=a*~b*+b—a
(a>-b?)+(b—a)=28
(a-b)a+tb—1)=28=(1x28) or (2x14) or (4x7)

let a—b=1landa+b-1=28

and 2a—-2=28
ab=210

if a—-b=2anda+b-1=14 (notpossible)

if a-b=4anda+b-1=7

= a=15; b=14

2a—1=11 = a=6and b=2
ab=12
0 x=0
fcx)=1 —X’sin(§)  xe (-LD-{0} =_fx)
-X |x| | x|> |

odd function

123



MATHS FOR JEE MAIN & ADVANCED

13. fx)=x+1

obviously

one-one

f(x)=x+1 forx>-1 .1

(-1,0) 1(0,0)

1
g(x)=x+ " for x>0

Many-one function X1 1 )
parabola

h(x)=x*+4x-5 forx>0 o
Hence One - one ’ (0,5)
=(x+2)2-9

(CAY)
f(x)=e™* forx>0 5 |

Obviously one-one

14. y=fx) = x=f'x)

now y=ax+b

y b
=2 _—

a a
Y b
=3 -

—1 X b .
frx)= a a @)
and f(x)=ax+b ... (ii)
now in order that (i) and (ii) coincide

_1 .

a—El ....... (i)

b, )

2 0 e (i)
from(1),a>=1 = a=1lor-1
it a=-1,b=b = beR
if a=+1,then2b=0 = b=0

hence (-1,R),(1,0)
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15.

16.

17.

18.

Let, 2x+y=3x-y

X
= 2y=x = y=-—_
2
t —i
puty b
2
f(x)+f(5—xj+sx —f(—j +2x%+1
2 2
2
fx)=1- — = AB
D)
e’ ;. —o<x<0
y={es}=7¢" -1 ; 0<x<In2
e* -2 ; In2<x<In3
Y
/ y=1
x=nl x=Mm2 x=In3 X
Graph of y = {¢}
and so on

Clearly f(x) is aperiodic on R.

©
Statement-I1: L.C.M. of 2w, 7) =271

Statement-II : f (x) = |sin x| + |cos x|, fundamental
odis
period is

(Y
(i) y=f1(x)is symmetric abouty =x
= x=f{y)

f(f(x)) =f{y) =x

statement 1 is true

X , xisrational
(ii) f(X)—{

.. . 18
1-x , xisirrational

symmetric about y = x

ff(x)) =x



FUNCTION

19. (A)

f((hm))=F(23) =f(-g(-3)) =f(-2) =1
g(h(f3))=g(h(=5) =g(-h(9)) =g(-D =-g) =-1

h(f(g(-D))=h(f(-g))=h(f(-1))=h(f(1))=h(0)

as his odd = hE)+h(=x)=0
h(0)+h(0)=0 = h(0)=0
= sum of composite functions is zero.

20. (D)
Statement -1 : Every function can be written as the sum
of even and odd function
Statement -1 : f(x)=¢*
flx)=¢e™
Here neither f(x) = f(—x) nor f(—x)=—1(x)
So e* is neither even nor odd function.

21. (A)=>(p,1), B)=>(p,s), (C)—>(q,s), D)—>(q,9)

1
A) f'x)= N~ cos X

. Ce . T
f'(x) is positive if x € {0, g}

f is one to one function

0<sinx< —3
2

0< «/sinx < ,f% <1

f is into function

x+3

(B) f(x)=

x—1

(x-1D.1-(x+3).1
(x-=1’

f'(x)=

Fe= 2y
f'(x) <0 Hence f(x) is one to one

Since x>1

x+3
Range of y =

is(1,
1 81,
f is onto function
0 T e 4n
—_ S X < —_—
( 2 3
f(x) =sinx axis
N
y=1
—7t/2 47/3
; ; > X-axis
H y=1

from graph f(x) is many-one and onto

2
X

D) fix)=-"—

X

-2).2x-x’
x? —4x

M= a7

f'(x)<0if 2<x<4
f'(x)>0 if
f(x) is many-one

f(4) = 8 (is the least value of f(x))

range =[8, )

x>4

f(x) is onto.

22. (A)=>(s); (B) > (q);: (C) = (1) (D) = (p)

fog . ZXIHOX+S X +x+1
8 T ixt2 BT (a1
- x*+3x7 +1 2x+3
or= x(x*+1) BB 3k +5
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23,
1. fx)=(x-1>-2 a=1,b=-2
a+tb=-1
1\ 9
2. =x+x-2=|x+=| - =
g(x)=x"+x (x 2) 1

_ 1y 9
= glx|= \XI+5 ~3
Eoin = &(0)=-2

3.f:[1,0) = [-2, ), then f~': [-2, 00) = [1, o0);

f(x)=y = x?-2x—(1+y)

2+ Ja+4(1+y)
(= 2Eyaradty)

; x=1%+,2+vy;
5 y

1y =1+ 2+y; £'®)=1+2+x

24.
1. (A)
Since period of f(x)is2(10-2)=16
f0)=1(16)=1(32)=...=f(160)=5
there are atleast 11 values of x for which f(x)=5
f(0)=f(4)=1(16)
due to symmetry in one period length f (x) =5
has solution other then 0, 16,32,
minimum possible number of values of x is

10+11=21
2. (A) Obvious by definition

3. (O
Iflisaperiod, then f(x)=f(x +1),Vx e R
= f(2)=13)=1f(4)=1(5)=1(6)
which contradicts the given hypothesis that f(2) = f(6)
1 cannot be period of f(x)

25.

1. (A)
f:(0,00)— (0, )
fixf(y))=x’y*(a € R)
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Put x =1, we get f(f(y)) =y*

1 1
Put f(y)= o Weeet f(1)= W .y*andputy=1we

get(f(1))’=1
flh=1
fory=1, we have f(x(f(1))) =x?

fi) =
thusa=4

2. (O)

Zn:f(r) 'C, = Z“:r2 'C, = Zn: (r(r=1)+1) "C_
r=1 r=1 r=1

=n(n—1)2"2+n2""!

3. (C)

Since f(x) = x?

2 X

26. Letx=y=1

f(x) + f(y) + f(xy) =2 + f(x) . f(y)
3f(1)=2+(f(1))? = f(1)=1, 2. But given that
f(l)=1 so f(1)=2

1
Now puty = X

f(x)+ij +f(1)=2+f(x). f(lJ

X

= fx)+ f(lj =f(x). f(lj
X X

sof(x)=+x" +1

Now  f(4)=17

= £(@)O+1=17

f(x) =+(x)*+ 1.
f(5)=5*+1=26

= n=2



FUNCTION

27. (9 +4
7.0 Case-1 If0<X <1 Le. —4<x<-2
Letx=y=1
f(x) + f(y) + f(xy) =2 + f(x) . f(y) 1 1
3f(1)=2+(f(1))? = f(1)=1, 2. But given that then log X >1 e X >2
2 3+x 3+x
f(l)=1 so f(1)=2
1 _1-6-
Nowpu’[y: — ie. M >0
X 3+x
1 1 Le. x+3<0 Le. x<-3
e+ < +f(1)2+f(x)'f(§j oo—d<x<=3 .. a)
e x+4 )
so f(x) =+x" +1 Case-II IfT>1 ie. x>-2
Now  f(4)=17
= +@)"+1=17 = n=2 2x -1 2x -
f(x)=+(x)*+ 1 then0<log2 3t x <1l 1ie 1< 3tx <2
= f(5)=126
. 2x—-1-3-x 2x—-1-6-2x
le. — >0 and ———— <
28. Puty=-x X+3 x+3
£0x) + (- x) = £(0) =0 x4 "
. . ie. >0 and <0
f(—x)=—-1(x) = f(x) is an odd function. Xx+3 X+3
le. {x<-3orx>4} and x>-3
Now put y=x = 2f(x) = f(2xV1-x*) ,
Le. x>4 . (iii)
Nowputyszﬁin from (i) and (ii) x e (-4,-3)U (4, o)
a=—-4,b=-3,c=4andsoa+b+3c=5
f(x) + f{y) = f(xy1-y* + yV1-x?) 30. (1)

1 2 2
) + f2x V1 - %7 ) = fx /1 4x> + 4x* +2x(1-x)) f(X)Jrf(l—xj “X 1-x

f(x) + 2£(x) = f(x(1 — 2x%) + 2x — 2°)

1 1 t
3f(x) = f(3x — 4x%) =— f(4x3 - 3x) Put x= -t l-x=1- -t 1=t
= {(4x’-3x)+3f(x)=0
: ij +f(t—_1j21 2=y
29. (5) o 1-t t - ( 7t)7 —t

Domain of sin !(sin x) is whole of R

1 2x-11) o f ! +f x-1 =2(1-x)+2 Iox
_Ingit 08, 31 x h 1-x X X

2

ie. log,,, (log2(2x—1)] <0 Put
> 3+x

X—1=xtx=
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R i

Lt

I-x t

L} 2t (Aj (Hj
f( " )+f(t) :+ 1 |

(X—lj 2x
f X +f(x)fx_1—2x
2= = -—— (1 =0, 2,
)= l—x_(_x)_ x-1 %
2 2
=" —24+2x— — 2+ ———2x

x l-x X—
_ 2x N 2 :2(x+1)

x-1 x-1 x—1

x+1

f(x)=
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