FUNCTION

EXERCISE - 1

Single Choice

1+x°

2. f(x)=sin"! ( 7532 J +sin(sinx) +log, ., (x*+ 1)

Domain:3{x}+1#1or0= xegl
1+x°
and —ISWSI

—2x¥?2 <1 +x3< 2%

1+x*+2x¥>0

(1+x*)?>0 = x€eR
1+x*=2x¥<0 or (1-x3%)?<0
or 1-x32=0 or x=1

Hence domainx € ¢

(SX—XZ)

f(x)=4/lo
(x) g
5% —x*
log 20
5x —x*
= >1 = x*-5x+6<0

6

= (x-2)(x-3)<0 = 2<xZ23
So domain € [2, 3]

() fx)= yx -1 t243-x
D:x-120 &3-x20 = xe[l,3]

1 1
Range : f'(x) = Wil PB-x =0

7
or fi(x)=0atx= g

T T
f’5>0&f'5<0

7
=  maximaatx= —

5
Range : [\/5, \/E}

HINTS & SOLUTIONS

f(x) = (sin'x + cos™'x)* — 3 sin"'x cos~!x (sin"'x + cos'x)

9.

16.

3
T T _ T
= ? —3sinx (—2 —COS IX) E

—Tc_3 E -1 +3£ in—-1v)2
-7 sin”!' x > (sin"'x)

3 2 3
_T 3% | (sin'x) ~Zsin'x+ | 31
g8 2 2 16 32

maximum value of f(x) at x=—1

3 TC_3 3_7t 91’ B T’

T — + X —
maximum 32 2 1 6 8

fx)=""P_,
For domain

7-x20, & x-3>20 & 7-x>2x-3
x<7, & x23 & 2x<L10=x<5

x € {3,4,5}
Range € {f(3),f(4),f(5)}
Range € {1,3,2}

fixy+1)="fyx+1)
) fy)— f(y) =X+ 2 = fy) f0) — {(x)—y + 2
00— f(y) =x—y

Putting y=0
f(x)—-1=x-0

fx)=x+1

A f=ee=

g(x):\/;,D:XZO

D:x>0

T
B) tan! (tanx)=x D:x=+(2n+1) 2

cot! (cotx) =x D:x#+nn

3
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MATHS FOR JEE MAIN & ADVANCED

(C) f(x) = cos*x + sin*x = cos*x + (1 — cos*x)? 26. fx)=x—1] f'R* >R
=1 —cosXx + cos*x = sin’x + cos*x

: gx)=e*, g:[-1,0) >R
g(x) =sin’x + cos’x
fog(x) =1flg(x)] = le*— 1|
a B X| D:[flaoo)
(D) f(x)= —, D:x=0 R:[0, )
g(x)=sgn(x), D:xeR
19 f(x+1)—f(x)=8x+3 i oo | T x>0
. x+1)-f(x)=8 27. Hint: f(x)=—————=|e* +e™*
f(0+1)-£(0)=3 (putx=0) 0 x<0
= (btc+d)—-d=3 e’ —e”
) and —— >0Vx>0
= b+c=3 ... (i) e’ +e
Al f(-1+1)-f(-1)=-8+3 tx=-1
so fE+D-EE) Pux=-D 9. fROR fix) =x3 +ax2 + bx + c
= f(0)~f(-1)=-5 = d-(b-c+d)=-5 f(x)=3x2+2ax+b
= -b+ec=-5 ... (i) D<0 or 422 12b<0
from (i) and (ii) or a2<3b
b=4, c=-1
3. fx)=sina] x
_ period of sinx =2m
20. flx)= X+(@-3)x>+x+5 5
; _ 4T
P(x)= (4a—T)x2+2(a—3)x+ 1 = period off(x)f—\/m =n
D<O0forallx e R
4(a—3)> —4(4a—T7)<0 = V@al=2 = [a]=4 = ac[4,5)
a?+9-6a-4a+7<0
a?~10a+16<0 33. Put y=—x, we get f(x) =—x also f(0) =0

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

f(x +y) = f(x) + f(y) is an odd function so it is
symmetric about origin.

22. fx)=x—[x]+x+1)—[x+1]+......... 34. fx+1)+f(x+3)=K Vx

put x=-1
=x—[X]+xX—[X] T e +x—[x] f0)+f(2)=K .. (i)
= 100G=[x) =100 4x3 put x=1 fQ+f@=K ... (i)
t(v2) =100{2 } =41 from (i) & (i)

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

1 1 2 1
X+— =] X+ X+— 2l x+—= 36. f(x)zzx(x—l)
25. f( 3) [ 3}{ 3J+[x+1] 3( 3j+15

It is one-one onto function

1 2 log,y=x(x-1)
= X+§ + X+§ +[x]-3x+15 = xzfxflogzy:O
=1(x) _1+y1+4log,y
fundamental period is 1/3 x= 2
Pix) 1+1+4log, x
= N TSR
2
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FUNCTION

EXERCISE -2

Part # I : Multiple Choice 14. log.(x)20 & x>0, x#1l

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

. 4-x*
3. f(x) =sin log [ —x J 16. A) flx) = eln(secrlx) =sec’'x,

X e (Aoo’fl]u(lsoo)
4-x*>0 or xe(2,2)

g(x)=sec’x, x € (—o0,— 1] U [1,0)
NS non-identical functions
and >0
1-x ®B) f(x)=tan (tan' x)=x,x € R
D:(=2,1) g(x)=cot(cot ' x)=x,x € R
R:[-1,1] L :
identical functions
. 1 (Ja—x2) 1 x>0
8. =sin | lo
(X) s gL 1—x (C) f(X) =sgn (X) =<0 x=0
-1 x<0
. N4 =X
f(x) will be defined if 0 >0 & 4-x2>0
- X
1 x>0
2
= 2<x<1 & —w<log 4-x <o = g(x)=sgn(sgnx)=70 x=0
1-x -1 x<0
[ 2
—1<sin [10 g[ ? X J] <1 Identical functions
-x
Sorange of f (x) is[-1, 1] D) f(x) =cot*x . cos’x,
x € R—{nm}, nel

13. put x=1
g(x)=cot?>x—cos? x =cot’x (1 — sin*x)
y S

2f()+1f(1)-2f(] 2 s1nT|):-1 = cot? X. cos?X
= 3f(H)-2f()=-1 = f(1)=-1 x e R—{nm}, nel

Now putx =2 Identical functions

1
2f(2)+2f(zj —2f(1):4cos2n+200s§

1-x

17. fix)= , 0<x<1
1 I+x
= 2f(2)+2f(5) -2f(1)=4
gx)=4x(1-x),0<x<1

= f(2)+f(;—)=l .......... @) Clog(x) I-4xU-Xx) 1-4x+4x°
0= 13 g(x) T 1+4x(1-%) ~ T3 ax_ax®

Nowputx=1/2  we get
1 gof(x) =4f(x) . (1 - f(x))
4f(5) +f(2)=1 ... (ii)

1-x | 1-x 8x(1—x)
from (i) and (ii) =M1 x T l1ex )T (1+x)

f&) =0 & f(2)=1
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MATHS FOR JEE MAIN & ADVANCED

EXERCISE -3

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

many -one Comprehension # 3
f2-x)=f2+x)
&  f20-x)=f(x)
= f2-Q2-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. f(0)=f(4)=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 =430 , 0=<x<Il
2 1, 1=x<2

Many - one function into function

Also f(x +4)=sin (g[x%]j

= f(x) and hence periodic
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FUNCTION

EXERCISE - 4

Subjective Type

1.

O [-1L1] @i R
(iii) g {nn, nn+%}

(i) 2,3)
VX —=5x+4

L
® g(x)i Xx+3

= x*-5x+4 >0
x—-4)(x-1)=0
also X#-3
So xe (—o0,-3)uU(-3,1]U[4, )
(vi) é = xe¢[0,1)
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
= x€(-2,2)
and sec (sinx) >0
= -1<sinx<1 = xeR

x e (=2,-1)U(-1,0)U(l,2)

() (oo 1] (i) R

T . (_w_l}u[; wj
(iii) [5, } (iv) T 20

0[] gl

(vii) [4, %) (viii) [-11, 16]

3
e

f(3)=1

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

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

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=1+3+6+10....... +T,

T =1+2+3+4_ ... up 100 term
100
- % 101 = 5050
2
9X
f =
= 5513
f(1—x)= Y
I-0=9= 3737

fx)+f(l-x)=1

( 1 j+f{2007j_1 )
f2008) " \2008) = @
[ 2 )_%f[2006)__1 B
f 2008 2008) e (i)
f(1003j+f{1005j‘1 .
2008 2008) e (iii)
(1004) [1004]
f +f =1
2008 2008
(1004] 1 _
= f —2008 =5 e (iv)
add all we get
f[ ! j+f[ 2 )+f[ 3 ]+...+f[2007]
2008 2008 2008 2008
=1003.5

3
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MATHS FOR JEE MAIN & ADVANCED

5.

(i) neither even nor odd (ii) even
(iii) odd (iv) even
(v) odd
27
(i) (ii) 2 (iii) EN (iv) 2 T
(v) 2" T vi)w
©

flx)=(a—x")"n

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

= 1 ®)=fx)=(a—x")"

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

EXERCISE -5

Part#1: AIEEE/JEE-MAIN

y=sin'[log,(x/3)] = -1<log(x/3)<1

1
:§S§£3 = 1<x<9 = xe[1,9]

fx)=log (x+ {x? +1)

and f(-x) =log(x+ 2 1.1 ) =—f(®)
f(x) is odd function.

f(x) =

w - + log,(x* = x). So, 4 —x*# 0

= X;t:I:\/Z

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

. D=(=1,0)00(1,00){ /7 }i.e.D=(~1,0)(1,2)(2,%0)

9.

10.

12.

. f(3)="7P,= 1, f(4)="P =3

fiN->I

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

i

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.

To define f(x),9-x*>0 = -3<x<3 ..()
1<(x-3)<1 = 2<x<4 ... (i)
From (i) and (ii),2 <x <3 e, [2,3).

and  f(5)=*P,=2

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

Using —/,2 4 p2 < (asinx + bcosx) < /az b2

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

—2 < (sinx — \Ecosx)SZ
-2+ 1 < (sinx — \/3_cosx+l)£2+l

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

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

3
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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).

3x2+9x+17

Lety=
YT 3 1 9x+7

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

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

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

= 1<y<4]

So, maximum value of y is 41.

f(x) is defined if -1 < ; —1<1andcosx>0
0<x<4 and £< <£
or 0<x< and - <x<o

I
X € [0, E)
Forreal x, f(x) =x3+5x+ 1

lim f(x) = +o0

and  lim f(x) = —co

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.

fix)=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)isBijection

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 — |
Now At x=1

LHL =lim [I —h] cos

h—0

ea-n-1)
2

: T
lim (1 — 1) cos[21—2h—1]5

3
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T
= (- 1)cos 2~ 1)7=0

Part # 11 : IIT-JEE ADVANCED

similarly, 3. gx)=1+{x}
RHL=0 = 0+1<gx)<1+1
and f(i)=0 = 1<gx)<2
. Function is continous everywhere fex))=1 (rgx)>0)
1 6. n(into + onto) = 2*
25. fix)+2f (—j =3x,x 2 0 n (into) =2
X
n(onto)=16-2=14
f(lj+2f(x) _3
: * 7. )= —2 X1
’ x+1°
6
3f(x)= ——3x
X Now f(f(x))=x = f(x)=f(x)
2 ox
f(x):;—X Lety:ﬁ = Xyty=ox
2 _ = x(y-w)=-y = x= __
f(x)=f(x) = ——X=—+X y-a
X X -
£l —_ v
T Ng—p
4
—=2x ox -X
X Now =
x+l x-a
2= -
= ¥=2 = x=:x2 on solving we get o =—1
13. () =f(x)-gK)
26. g(x)=1(f(x))
-x xe€Q
= g=FEX)F () —{X ‘0
= g(0)=1(f(0)) f (0) It is one-one onto function
For x — 0,log2>sinx s
14. Given f(x)=X"; g(x)=sinx

f(x) =log2 —sinx
fi(x) =—cosx

= f0)=-1

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

= f(log2)=-cos(log2)

g'(0)=(-cos (log2)) (—1)=cos (log2)

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 =nm

= x=tnmxe{0,1,2,3,.....
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FUNCTION

15.

16.

21.

f(x)=2x"—15x" +36x + 1
= fi(x)=6(x"—5x+6)
=6(x —2)(x — 3)

7 f(x) is non monotonic in x € [0,3]

= f(x) is not one-one

f(x) is increasing in x €[0,2) and decreasing in xe(2,3]
fO)=1, f(2) =29 & f(3)=28

.. Range of f(x) is [1,29]

= f(x) is onto.

> Qe O,E ] E,E = 296(0,£]U(£,Tﬁ]
4) 7 a2 2) (2

2
Now f(cos40)=
/e ) 2 —sec’ 0
1 +cos260 1
= =l+— . @
cos26 co0s26

1
[et cos40=—
et 3

= cosZO=J_r\/Z
3

1 3

i —|=1x,]=

= From(l),f[?J \/;

= (A, B) are correct

— 2cos’20-1 :§

fx)=x*+3x+2, f(1)=6,g(6)=1

gfx)=x = gfx)*xfx)=1
putx=0, #(f0)). £(0)=1
oy L 1
g £(0) 3
f(3) =38
o(38) =3
h(g(3)) = h(g(g38))) =38
f2)=16

= g(l6)=2
" h(g(g(16))=h(g2))=h(0)
16 =h(g(g(16)) =h(0)
(C) iscorrect.

f(x) =3x>+3

1

PO =111, f(1)=6 = g6 =

h(g(g(x)) =x
= h'(g(g(x) x g'(gx) x g'(x) =1
Putx =236, h'(g(g(236))) x g(2(236)) x g'(236)=1

1

= M(6)g©6)x Fg)

— Rh(1)=666 Butg(l) £ 1

3
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SR VOCKTEST N (ORE

1. (B) f(0)=c = cel
Putx=y=1, (f(1))2=3f(1)-2 f(l)=a+b+c = (at+b+c)el
= f(l)=1or2 = (at+b)el
Letf(1)=1, thenputy=1

f(x) . f(1) =f(x) + f(1) + f(x) -2 4 y- sin’ x +4sinx +4 . 1
— fx)=1 ’ 2sin’x +8sinx +8 2sin’x +8sinx +8
constant function but f(x) is not constant function 1 1
f(1)# 1, hence f(1) =2 =2 2sinx+2)
2x—1 1
2. fx)= |-lo lo S S
® gm[ gz 3+X) Y inax 2+ 2(-1+2)°
2
. (m 2x—1) Lo 5
Fordomam.log%4 2, 3+x <0 = Yo 5 2(1+2)2 9
Case-1 [5 }
o range=|—,1
x+4 9
0< <1 = —4<x<-2 ... A
5. (©
f(x) =x +tan x
2x -1
then log ., |10%:5 ] <0 f(F1(x)) = 1 (x) + tan(f1(x))
2
x=g(x) + tan(g(x))
2x —1 2x —1 1 =g'(x)+sec? (g(x)) g'(x)
= log >1 = >2
2 3+x 3+x
= x<-3 B g = 2+ tan’(g(x))
= onANB xe(-4,-3) ... @)
Case-11 ey ————
g 2 ey
x+4
5 >1 or X>-2 . A 6. (A
3 T 7tanx—l
log. 2X-1 g(flx)) =tan| X 4) tanx+1
10gi4 0g, 3+ <0
2
x—1
= g(X)ix+1
0<log, —— < 1 <2y
> 08, 3+x < . 3+x < {
X —
flg(x))=tan | — |.
S0 ) A ... (i) (&(x) (x+lJ

(i) L (ii) Domainx € (—4,-3) U (4, 0)

Add. 41-42A, Ashok Park Main, New Rohtak Road, New Delhi-110035
+91-9350679141



FUNCTION

1 | 9. (D)
7. f(x)=sin"! {Xz +E} + cos™! [Xz _5} f(x) =4x (x2-3)

1 .
Domain: —1 < [XZ_E} <1 : /
: 1

|
- : 1
5[5 L1 '
= x€|\31>3 and —1gx+531
fFx)=12x2-12=0
\/? \F or x=%x1
7R V2 £(x) € [f(1), max (f-1), £(3))] =[-8, 72]
= domain is rYy
X € (—\/;EJ or xte [0,%)
10. 5 0 5 4 ,Xl.
it (i) x2e 0,l , thenf(x)=n y = f(x + 2) is drawn by shifting the graph by 2 units
L2 horizontally.
if (i) x%e %,1 ,then f(x)=m 11. fl[g(x)]=a(bx+a)+b=abx+a’+b ... (1))
- gl[f(x)]=b(ax+b)+a
-3 =abx+b%2+a . (i)
it (i) x2 e 1,5),then flx)=n () — (i) f[g(50)]-g[f(50)]=a’~b*+b-a

(a2-b»)+(b—a)=28
(a-b)a+tb—1)=28=(1x28) or (2x14) or (4x7)
8. f00+5<fx+5)<fx+4)+ 1 SHx+3)+2<fx+2)+3 let a—b=landatb—1=28
<f(x+1)+4<f(x)+5
= Inall steps there is equality only
= fx+1)=fx)+1

= range = {n}

and 2a—-2=28 = a=15;, b=14
ab=210
if a-b=2anda+b-1=14 (notpossible)

Now  f(l)=1
= f(2):2 if a-b=4anda+b-1=7

f(3)=3 2a—1=11 = a=6and b=2

f4)=4 o ab=12

&

& 0 x=0

f(2013)=2013 12. fcx)=9 —x’sin(§)  xe(-LD-{0} =_fx)
= g(2013)=2013+1-2013=1 -X |x| | x|> |

odd function
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13.

14.

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 X5
parabola

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

(=29
(0,5

0.1
fix)=e™* forx>0 5 |

Obviously one-one
y=f(x) = x="()

y b
x=2 _ =
a a

now y=ax+b

Y b
Sw=T -

on

f@ki—— ....... @)
a

o

and f(x)=ax+b

now in order that (i) and (ii) coincide

_1 .

a= 2 O e (i)

b_ . )

e A S (i)
from (1),a>=1 = a=1lor-1
if a=-1,b=b = beR
if a=+1,then2b=0 = b=0
hence (-1,R),(1,0)

15. Let, 2x+y=3x-y

X
= 2y=x = y=-—
2
t —i
puty= 2
2 X
f(x)+f(5—xj+sx —f(—] +2x2+1
2 2 2
2
fx)=1- — = AB
16. (D)
e* ;. —oo<x<0
y={ef}=7€" -1 ; 0<x<In2
e*—=2 ; In2<x<In3
Y
/ y=1
x=Mnl x=Mm2 x=In3
Graph of y = {¢}
and so on

Clearly f(x) is aperiodic on R.

17. (O)
Statement-I: L.C.M. of 2w, 1) =2mn

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

odis &
period is

18. (A)
(i) y=f1(x)is symmetric abouty=x
= x=f(y)
f(f(x))=1f(y)=x
statement 1 is true

X , xisrational
(ii) f(x)—{

.. . 18
1-x , xisirrational

symmetric about y = x

ff(x))=x

3
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FUNCTION

19.

20.

21.

A

(B)

(A)
f(g(h())=f(23))=f(-g(-3))=f(-2)=1

g(h(f(3)))=g(h(-5))=g(-h(3))=g(-D=-g) =-1

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

as hisodd = hx)+h(=x)=0
h(0)+h(0)=0 = h(0)=0
= sum of composite functions is zero.

D)
Statement -1 : Every function can be written as the sum
of even and odd function
Statement -11I : f(x)=¢*
flx)=¢e™
Here neither f(x) = f(—x) nor f(—x)=—1(x)
So e* is neither even nor odd function.

A)—(p,r), B)—=>(p,s), (O)—(q,s), D)—>(q,s)

1
f'(x)=
) 2+/sin x cosx

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

f is one to one function

0<sinx< —3
2

0< /sinx < ,’% <1

f is into function

& x—1
x-1D.1-(x+3).1

1

D) fx)=

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

Since x>1

x+3
Range of y =

(1)
f is onto function
© - ;) SX=73
f(x) =sinx Py
N
y=1
—7/2 47/3

\‘;/ > X-axis
H y =1

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

2

X
x—2

-2).2x-x’
x? —4x

M= oy

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)

; 2x2+6x +5 X’ +x+1
T ez BT (x4
- x*+3x2 +1 2x+3
or= x(x*+1) BB 3k +5

3
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MATHS FOR JEE MAIN & ADVANCED

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|=|Ixl+3] -5

Eoin = 8(0)=-2

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

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
If 1 isaperiod, then f(x)=f(x + 1), Vx € R
= f(2)=f(3)=f4)=R(5)=f6)
which contradicts the given hypothesis that f(2) = f(6)
1 cannot be period of f(x)
25.
1. (A)

f(x)=y = x>-2x—(1+y)
2+ /4+40+
X:—Z( y); x=1=%2+y;

1y =1+ 2+y; £'®)=1+2+x

f: (0, ) — (0, )
fixf(y))=x’y*(a € R)

Put x =1, we get f(f(y)) =y*

1

1
Put f(y)= o Weeet f(1)=——5 .y*andputy=1we

(fy)*

get(f(1))’=1

flh=1
fory=1, we have f(x(f(1))) =x2

fi)=x°
thusa=4

2. (C)

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

=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 so f(1)=2

1
Now puty = X

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

x
[)-03)
= fx)+f| — | =fx).f| —
X X

sof(x)=xx" +1

f(4)=17

= £(@)O+1=17

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

Now

= n=2

3
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FUNCTION

27.

28.

29.

C))

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 put y = 3

f(x)+f(lj +f(1)—2+f(x).f(lj
X X
sof(x)=+x"+1
f4)=17
= x@)+1=17

00 =00+ 1
= f(5)=126

Now

= n=2

Puty=-x
f(x) +f(—x)=1(0)=0
f(—x)=—1f(x) =

26(x) = f2xJ1-x7)

Now put y=x =

Now puty =2x+1-x" in
f(x) + fly) =f(x/1-y* + yv1-%x%)
f(x) + f(2x V1—x? ) = f(x V1—4x> +4x* +2x(1-x?)

f(x) + 2f(x) = f(x(1 — 2x%) + 2x — 2x%)
3f(x) = f(3x — 4x%) = — f(4x3 - 3x)

= f4x’-3x)+3f(x)=0

)

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

2x—1
B logx+4 10g2 ( J >0
TN 3+x

ie. log ., (log2[2X_1)] <0
2 3+x

f(x) is an odd function.

x+4 )
Case-I If0< <1 e, —4<x<-2
then 1 2x—1>1 ) 2x—1 8
en log, Tix ie. Tix
. 2x—-1-6-2x
le. ———— >0
3+x
Le. x+3<0 lLe. x<-3
—-4<x<-3 ... @)
x+4 ,
Case-I1 IfT>1 Le. x>-2
then 0 <log, 1 <1 <27,
en og, - ie. Tx
) 2x—-1-3-x 2x—-1-6-2x
ie. ——— >0 and
X+3 xX+3
) x—4 0 d -7 <0
K X+3 an X+3
le. {x<-3orx>4} and x>-3
Le. x>4 L. (iii)

from (i) and (ii) x e (-4,-3)U (4, o)
a=—4,b=-3,c=4andsoa+b+3c=5

30. (1)
woar()2 2
(x) —-x Cx 1-x
e e L
CEXTI T T TS T =

.
X—1=XIX= l—t

3
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2= 2 ——2— (1 I=x) 2z
()= 1-x (1=x)- x—1 %
2 2
=—- —24+2x— — 2+ ———2x
x 1-x X —
_ 2x N 2 :2(x+1)
x—-1 x-1 x—1
x+1
f(x)=
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