UNIT # 03

FUNCTION
EXERCISE - 01 CHECK YOUR GRASP
4. i = 109(5)(6;)(2) and Z: S0V x>0
5y — x2 (1+3x+x3\
log 6 20 25. fog (x) = log _ 143x*
2 3 3x +x°
5X6_X >1 = x-Bx+6<0 1+3x%

= x-2)(x-3)<0 = 2<x<3
So domain € [2, 3]
8. f(x)="P_,
For domain
7-x20, &x-320 &7-x2>2x-3
x<7,&x23 2x <10
x <5
x € {3,4, 5}
Range € {f(3), @), { (5)}
Range € {1, 3, 2}

1
12. 2f x) + 3f(—2) =x2-1 . (i)
X
replacing x by —, we get
X

1 1
2f (X_Zj +3)=— -1 . (ii)

X
Solve (i) and (ii) we get

3-2x* —2x?
- T
14. fx+1)-fx)=8&+3
fO+1)-1f@©0) =3 (put x = 0)
= b+c+d-d=3
= b+c=3 ... (i)

Also f(-1+1)-f(1)=-8+3 (put x = -1)
= fO0-f(-1)=-5 = d-b-c+d)=-5

= b+c=-5 ... (i)
from (i) and (ii)
b=4, c=-1
19. I(x)=x-X+x+1)-[x+1]+ ...
(x +99) - [x + 99]
=x - +tx-[x*+ ... + x - [¥]

- 100 - [x]) = 100 {x}
f(v2) = 100(+2 } - 41

23. Hint:f(x) =—=| " 4+ *

28.

33.

36.

39.

42.

_ 109{%J =3logGJ_r:] - 31«

f (x) = siny/[a] x

period of sinx = 21
27
[a]

= period of f(x) = =7

= Vlal=2 = [@=4 = ac[4,b
Put y = - x, we get f(x) = -x also f(0) = 0
flx +y) = f(x) + f(y) is an odd function so it is
symmetric about origin.
fx+1)+fx+3)=K Vx

put x = -1

fo+f@=xK .. (i)
putx=1 f@+f@=K ... (ii)
from (i) & (ii)

f@d=1f(0)=0 = period =4

flx) = 2 xD

It is one-one onto function

log,y = x (x-1)

= x* = x - logy =0

1+1+4log,y

2

Fi() = 1+41+4log,x

<) =
2

X

T
(A)  sinx+cosx= /2 sin (Z‘* Xj — Periodic

(B) cos x — period 271

X d
o[ — period ©

X
So period of cos x + ;} =27
(C)  cos mx — period 2

1
{2x} — period 2
so period of cos mx + {2x} = 2
(D)  /n {x} — period 1
sin 2x — period ©

fn {x} + sin 2x — no period



EXERCISE - 02

BRAIN TEASERS

3. f(e) +1f(n |x]|)xe(0,1)
Now 0 < e <1 & 0</n |x| <1
= -—0<x<0.... (i)

= 1< |x| <e
(1,e)....(i1)

from (i) and (ii)

= (-e-1) U

domain of x is (—e, -1)

8. y = cos (K sin x)
-1 -1
Coi( =sinx = _1Scoi<y£1
= -K<costy<K
Now costy € [0, n)
= K=4

10. g ay)=gx +g W+ gy -2

putx=2 & y=1
g(2gl)=g@)+g1)+g(@-2
= 43(1)=8 = g()=2

1
g (%) gv) = g (x) + gly), now put y 3

5=1=+20 g (2) = b)
so, n=2
Now g (3)=1+32=10

12. logxz(X)ZO & x>0, x#+#1
€ (0, 1) U (1, x

16. putx=1
fQ)+1f(@1

(12 sm—l

= 3fMm-2f1)=-1 =

Now put x = 2

1
2f(2)+2f(5) —2f(1)=4coszn+2cosg
1
—  2§2) + 2f (E) _2f(l) =4

1) .
= f{@2+f [2 =1........ (i)
Now put x = 1/2 we get

3
4 f 5 +1(2) =1

from (i) and (ii)

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

18. f(x) =sin IIOQL

V4 —x*

1-x

f(x) will be defined if >0 & 4-x2>0

= 2<x<1 & < oo

-1< sin{log( = J]

so range of f (x) is [-1, 1]

- © < log

EXERCISE - 03

MISCELLANEOUS TYPE QUESTIONS

Match the Column :

4. (A) 1If putting f(x) = 0 then we get
x=1, 2,..... 11 (many one)
and f(x) is a polynomial function of degree
odd defined from R to R which is always onto.
Hence f(x) is many one-onto
5
(B) f'x)= m >0V xe D/ (one - one)
2x+1
77 3x+4
1-4y 2
X = 3y_2 = y# 3

2
Range of f is R- {5} C co-domain (into)

Hence f(x) is one-one - into
(C) putting x =0, w, 21 ........

we get same value of f(x) equal to 2
(many-one)

. 1
flx) =™+ g = fx)=2VxeR

Range of f is [2, ®) < co-domain (into)
Hence f(x) is many one into

(D) fx) = log [(x+1)*+ 2]
at x =0 & -2 we get same value of f(x)

equal to log3 (many-one)



fx) >2log2 V x € R

Range of f is [log2, ) < co-domain
(into)

Hence f(x) is many one-into.

Assertion & Reason :

X x eQ
1. St.I:f(x)={1_XXEQ
> ffx) =fK,fKxeQ
=1-1x),fx ¢ Q
=1-(1-%x=x
St. I : f (-x)= —x x e Q
=1+x x ¢ Q

= f(x)zxf(Kx
Hence neither even not odd
5. Put x=y=0 = f(0)=0,1
if f(0) =0 then

puttingy = 0 = fx)f0) -f0)=0+xV=xeR

= x =0 V x € R hence contradiction.

if  f0)=1thenby y=0, f&x)-1=0+x

f(x) = x+ 1 which is an injective function

having range R so bijective

But every linear function is not bijective as y = c.

6. Statement-I :

1

X
f0=f'®= xeR, =% flx=x

as f(x) = x holds only on x = £ 1

1 1
Let f(x)= X = &=

= statement-] is false

Statement-II :
1

fR=x = ffx)=fx =x=fx
Comprehension # 3 :
f2-x=112+x
& {(20-x)=1(x
= f@2-2-x)=1(4-x
& f(20-(x+16) =1 (x + 16)
= fx=1@-x
& f(4-x=1(x+16)
fx)=1(x+ 16)
=f@4)=1(6)
no. of values of x = 22

=
1. f (0)

2. If graph is symmetric about x = a then
f(atx)=f(@-x
f(16) =f (20) = symmetric about x = 18
f4)=1(32

3. fO=ft1)=12=f3)=1@)=1(5)=1(6)
hence period can't be one.

EXERCISE - 04 (A)

CONCEPTUAL SUBJECTIVE EXERCISE

)= o o -
1 +1(x) 1+x
(@) - =
1+3 4
b)) fxr+fK)=4fF &f(l)=4
fOlrf)=4f ()= f(1+4) =16
f(5) =16
Now (5 +f(5)=4f(@)
f(5+16) = 64 = f (21)

(c) f )P =x[f@PF &f(2)=6
putx=2&y=1
= fe 1P =2 = {1)?

Now [f(50 1)} = 50 [f(1)]? = 50 18

f(50) = 30
d f(x+ty=x+f@y & {(0)=2
f (100 + 0) = 100 + f (0) = 102
4. f3)=1
f(Bx)=x+1f(3x -3
put x =1

18

f@=1+1(0

f0) =0
fe=2+13)=3
fO=3+16)=3+3=6

f(12)=4+6=10
hence f 300) =1 +3+6 +1+ ... 100" term

S=1+3+6+10 ........ + T
S=1+3+6+ ... +T
T=1+2+3+4 ... up 100 term
100
= —— 101 = 5050
2
9)(
5. f(x) =
T
9l 3
f(l-x-=

9" +3 349
fx+fl-x=1

1 2007
f +f =1 (i)
2008 2008

[ 2 j+i(2006]_1 )
f 2008 2008) e (ii)




............................... also x # -3
............................... so xe (_w’ _3) U (_:37 1] U [[L7 w)

(1003%{1005) ) 1
f 2008 2008 - (lll) (l’l) m = X & [0’ 1)
(1004] +f(1004) B and log,  (x* - 3x + 10)
2008 2008/ x2-3x+10>0 =xeR
— >
[1004) 1 . 1 {{Xi ;) =xeR |
= —2008 R (iv) -{x}# = X &
and 2 - |x| >0 = |x|-2 <0
add all we get —xe (22
f( 1 j_”[ 2 ]+f[ 3 ]+'__+f(2007] and sec (sinx) > 0 =-1<sinx<1
2008 2008 2008 2008 — xeR
= 1003.5 xe (2 -)uEl0ud, 2

6. (f) For /n {x} to be defined x # I

8. (a) y = log ({2 (sin x = cos x) + 3)
{mi{x}}-0,1 = [{EH{X}H -0 N

& 22-7x+5<0 - 251n(x—£)+3>0
5 .
= @2x-5x-1)<0 = 1<x<g . Domain x € R

N 1 = —2+3S2sin(x—%)+3£2+3

Range = [logﬁl, log & 5} =10, 2]

Z—><>O = x<Z 18. (a) 10 + 10¥ = 10
2 2 10 = 10 - 10*
also % -x #1 = x# % y = log, (10 - 107

Domain : 10 - 10> 0 = 10 > 10¢

5 _
xe(l,2) U@ = x<1 = xe(-x1)

2 20. ) = (a - x)n
i JxZ2 —B5x+4 f (fx) = (a-(f(x))"
(a) g (x) = T — [a—{(a _ Xn)l/n}n]l/n =f@a-a+ Xn)l/n =x
= XX -5x+4 >0 so fof (x) = x
x -4) x-1) >0 = f! x =1x) =@ - X")l/n
EXERCISE - 04 [B] BRAIN STORMING SUBJECTIVE EXERCISE
1-5"
_ = cos x——=0
1. (a) f(x) ——
) 1-520 =>125>=x<0 _ e{_gﬁ}u[fﬂ’ﬁ}
& 7*-7>0 X 3’3 33

= x < -1

= 6x2-35x -6 <0 => - —<x<6
= X € (-, -1)
(ii) 1-5<0=>x=0
7"-7<0 = x>-1
=x €0, ® ®

X € (-o0, =1) U [0, o0)

1 T
\/71 s 3
COSX ——
(c) fa)= 42 [

V6 +35% — 6x° =X €

wl=a
w3



f (x) = sin X + cos (px)

T 8. p(x) = (x - 1) Q,(x) + 1
fx+T)-= 51'r1 (x + T) + cos (px + pT) plx) = (x - 4) Q,x) + 10
, — sin x + cos (px) = (x — 4) px) = (x - Hx - 1) Q,x) + (x ~ 4)
sin T + cos pT = f(0) = 1 & (x - 1) p(x) = (x - 1) (x - 4) Q, (x) + 10x - 10
sin (-T) + cos pT =1 9% —6
= 2sinT=0 = T=nn = p(x) =—(X_1)(X_4) [Q)x) - Q) + .
Now sin nm + cos pnmt = 1 3 3
cos pnr = 1 o =X =% 3¢ - 2-3 2006 -2 = 6016.
pnm = 2m%
2m ) 10, fx) =@x+1)x+2)x+3)(x+4) +5
p = — i.e. Rational.
n X € [-6, 6]
1 _ 2 2
6. x=— =>x*=1 = x=1 2(X+5X+4)(X+5X+6)+5
X 0 Lett = x" + 5x
1 t+4)(t+6)+5=t"+10t+24 +5
f(X) = — 0<x<1 1 ey
X = t* + 10t + 29
=x ; x>1 -
1 =(t+5)?>+4
x) = f(x f(—
glx) = 16 L 2 f(x) = (> + 5x + 5) + 4
" 11 5 < 4 <f(x) <(36+30+57°+4
— gWE X x 4 < f(x) < 5041 + 4 - 5045
X.X x>1
] 1 a +b=5049.
EXERCISE - 05 [A] JEE-[MAIN] : PREVIOUS YEAR QUESTIONS
5. y = sin!flog,(x/3)] = - 1 < log,(x/3) < 1 In this type of function every element of set A has
1 x unique image in set B and there is no element left
= gSg $3=1<x<9=xell,9 in set B. Hence f is one-one and onto function.
6.  fx) =log (x + {x241) 10. To define f(x), 9 - x2>0 = -3<x<3 .. (1)
and f-x) = -loglx * yx* +1) = ~f&) 1<x-3<l=2<x<4 . (2)
f(x) is odd function.
From (i) and (ii), 2 < x < 3 i.e., [2, 3).
7. flx) = 12 + log,,(x* - x). So, 4 - x* # 0
* 11. f(3)=7-%P, = 1, f(4)=°P =3 and f(5)=2P =2
=x#+ /a4
and X3 -x>0=xx2-1)>0=>x>0,x>1 Hence, range of f = {1, 2, 3}.
-V +V -V ~+
12. Using —,/32 1 p2 <(asinx +bcos x) < /32 4 p?
-1 o 1
=.D=(-1,0)u(1,00)-{ \/4 }i.e.,D=(-1,0)U(1,2)U(2,)
9. f:N->I - 1+(—\/§)2 < (sinx - /3 cos x) < 1+(_\/§)2

f1) =0, f(2) = -1, f(3) =1, f(4) = -2, f(5) =2
and f(6) = -3 so on.

- .
> ]

P

~/ \ N\

—2S(sinx—\/§cosx)ﬁ2
—2+1S(sinx—\/§cosx+l)ﬁ2+1

-1 < (sin x - \/gcos x+1) < 3 i.e., range = [-1,3]

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



13.

14.

15.

16.

19.

20.

For - 1 <x <1, tan! = 2 tan! x

—X
(53
N 2’2

. Co-domain of function = B = (—

Range of f(x)

EQ
2’2
fla - (x - a) = fla)f(x - a) - fO)f(x) ... (1)

Put x=0, v = 0 ; f(0) =(f(0))* -[Sf(
[- f(0) = 1]. From (i), f(2a - x) = - f(x)

L _3x%+9x+17

ety = 3x?2+9x+7
= 3y-1)x2+9y-1)x+7y-17=0
Since x is real, we have 2z.
Oy -1)}*-43w-1)(7y-17) 20
= -3y? + 126y - 123 > 0
= (-4)-1)<0
= 1<y<4l
So, maximum value of y is 41.
f(x) is defined if -1 < % 1<1andcosx>0

23.

b
or OSxS4and—E<x<

T
X € |:07 E]

For real x, f(x) = x3 + bx + 1

N3

lim f(x) = +o0

X—>00

and lim f(X) = —00
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.

al? = flay=0 21.

) = (c+ 12 -1
f'lx) = 2(x + 1) > 0 for
*. f(x) is bijection

x> -1
x> -1

Statement (2) is correct
Now f1(x) = f(x)
To solve put y = x in f(x)
x=x+12-1
x+1=(x+1)2
x=-1, x=0
x = {0, -1} Statement (1) is also correct

1
N x| —x

For domain of real function

f(x) =

[x] = x>0
x| > x
€ (—,0)
fR=Kx-12+1 ;x=1)
and f'X) =2x -1)>0forx >1
f(x) is one-one and onto
= f(x) is Bijection
and f1l(x) =1 +x-1
Statement-2 is true
Now f®) = fx)

= (x-12+1=x-1+1
=>x=12
Statement-1 is true
[x] is contincous at R - |
. f(x) is continuous at R — 1

Now At x =1
LHL =lim [I - h] cosMn

lim (1 - 1) cos[21—2h—1]g

—(-1)cos 2l - 1)==0
= - cos (21 - )2—

similarly,
RHL = 0
and f(I) =

*. Function is continous everywhere



EXERCISE - 05 [B]

JEE-[ADVANCED] : PREVIOUS YEAR QUESTIONS

3.

13.

14.

glk) =1+ {x}
= 0+1<gx)<1+1 = 1<gx) <2
fx)=1 (- gk >0
n (into + onto) = 24
n (into) = 2
n (onto) = 16 - 2 = 14 15.
ox
f(x) = , X # -1
x+1
Now f (fx) =x = f & =flx)
I_.t _& + —
ety=_"7 = xy+ty=o0x
B Y
= Xy-o)=-y = x—y_a
1 (x) = X 16.
X—0
ox -X
Now =
x+1 X—0

on solving we get o = -1
dx=1fKx-gX

]=x xeQ

_{x X £Q
It is one-one onto function
Given f(x)
fogogof(x)
and gogof(x)
given fogogofi(x)

2 .
=x"; glx) = sinx
2.2
= sin”(sinx")
o2
= sin(sinx”)
= gogof(x)

= sinz(sinxz) = sin(sinxz)
= sin(sinxz) = 0 or 1 (rejected)

sin(sinxz) =0 = x*=nnr
= = ++/nm; x e{o 1,2,3,...}
flx) = 2x3 - 15x +36x + 1
= f'x) = 6> - 5x + 6)
=6(x - 2)(x - 3)

. f(x) is non monotonic in x € [0,3]
= f is not one-one

f(x) is increasing in x €[0,2) and decreasing in
x€(2,3]

f0) =1, f(2) =29 & f(3) = 28
.. Range of f(x) is [1,29]
= f(x) is onto.
“0el0, Ul S T = zee[o,EJu(E,n)
"4 4’2 2 2
N f(cos49)—L
oW 2 —sec’ 0
1+cos26 1
= =l+——— . (i)
cos20 cos 26

W=

Let cos46:§ — 2cos’20-1=

2
cos20 ==, [—
= \/;

1 3
= From (i), f(§j=1i Py

= (A, B) are correct



