Functions

Topic1 Classification of Functions, Domain and
Range and Even, Odd Functions

Objective Questions I (Only one correct option)

1. The domain of the definition of the function

1 .
flo) = 1 +1ogo (& ~x)is
@CL)0@G20 & ) (b 2,-H0< L00 (& )

© ¢-Lo0@20 & ) () 120w )

2. Let f(x)=a“(a >0) be written as f(x)=f,(x) + f5(x),
where fi(x) is an even function and f,(x) is an odd
function. Then f; (x + y) + f; (x — y) equals

(2019 Main, 8 April II)

(@) 2f, (x + y) Uplx — ¥) (b) 2f, (x + ) [ (x — ¥)
© 2f @) (d) 2/ ()0 )

3. Domain of definition of the function

Y T :
[ (x)=./sin"" Qx) + 5 for real valued x, is (2003, 2M)

(2019 Main, 9 April II)

01 10 01 10
(a)ﬁ 4 2H (b)ﬁ 2" 28
11 o1l 10
11 o211
(C)%z’e)@ ()E 4" 4f
2
4. Range of the function f (x) = xz+7x+2 ;x OR1is
¥Hatl (2003, 2M)
(a) (1, o) (b) (1, 11/7)
(o) (1, 7/3] (d) (1, 7/5)

5. Let f(x)=(1+b%)x>+2bx+1 and let m (b) be the
minimum value of f (x). As b varies, the range of m (b)is

(2001, 1M)
10
b -
@ [0, 1] OE%E=
o .0
=1 d) (0, 1
(© 5 5 (@ (0,7]
6. The domain of definition of f (x) = M is
x“+3x+2
(2001, 1M)
@R/{-1 -2
(®) (= 2, )

©R/{-1,-2,-3}
d) (=3,0)/{-1,-2

7. The domain of definition of the function y (x) is given by

the equation2” + 2” =2, 1is (2000, 1M)
(a)0<x<1 (b)0<sx<1
(c)—w<x<0 (d) —o<x<1

8. Let f (®)=sin 0 (sin 6 +sin 3 6). Then, f ®) (2000, 1M)

(a) 2 0, only when 6= 0
(c)= 0, for all real ®

(b) < 0, for all real 6
(d) <0, only when8< 0

9. The domain of definition of the function
y=—————+ Jx+21is
log;p (1 - x) (1983, 1M)
(a) (- 3, — 2) excluding —2.5 (b) [0, 1] excluding 0.5
(c) (-2, 1) excluding 0 (d) None of these
Match the Columns

Match the conditions/expressions in Column I with
statement in Column II.

2
-6x+
10. Let f (=2 %%
x°—-5x+6 (2007, 6M)
Column | Column Il
A If =1 < & <1 then f(x) satisfies p. 0<f(x)<1
B. If1< x <2, then f(x) satisfies q. f(x)< 0
C. If 3< x < 5 then f(x) satisfies r. f(x)>0
D. If x > 5, then f(x) satisfies S. flx)<A1
Objective Question II
(One or more than one correct option)
11. If S is the set of all real x such that % is
2% +3x% + x
positive, then S contains (1986, 2M)

o o3
o4

wf: -]

&) % ]



Fill in the Blanks

12

13.

14.

U /g a
If f(x) =sin log D\/:g, then the domain of
f(x)1is.. (1985, 2M)

K20,
The domain of the function f(x) =sin* I:log2 —D is
given by ... 20

02 .0
The values of f(x) =3 sin 6 ng lie in the

interval...

(1984, 2M)

(1983, 2M)

Topic2 Composite of Functions

Objective Questions I (Only one correct option)

1.

fx) =x, g(x) =tan x

For x [ @), §§ let

h(x) = If 0 = ((hof)0g)(x), then @ %Eis equal to
(2019Main, 12 April 1)
T 11m
tan — tan ———
(a) tan T (b) tan o
m 5Tt
tan — d) tan
(c) tan 5 (d) tan 1
Let f(x)=x%x0OR For any AOR, define

g(A)={x0OR: f(x)J A}. If S =10,4], then which one of
the following statements is not true?
(2019 Main, 10 April I)

(@) f(g(S) =S (b) gfSH#S
© g(f(S) = 2(S) (d) f(g(S) # f(S)
10

Let Z fla + k) =16@2'" -1), where the function f
=

satisfies f(x + y) = f(x) f(y) for all natural numbers x, y
and f(1) =2. Then, the natural number ‘a’ is

(2019 Main, 9 April )
(@) 2
(© 3

(b) 4
(d) 16

01 -0 0 2x O,
If f(x) = log, BITxB’ |x] <1, then fElTxZElS equal to

(2019 Main, 8 April 1)
(b) 2f (%)
(d) —2f(x)

f@= =1

(a) 2f(x)
© (f@)*

For x0OR {0,1}, let and

f () =

satlsfles (f2° Jo fi)(x) = f5 (x), then J (x) is equal to
(2019 Main, 9 Jan 1)

be three given functions. If a function, J/ (x)

(a) f,(x)
© f®) (d)

®) £, @
L@
X

17. Let
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True/False
15. If f(x)and f,(x) are defined on domains D; and D,

respectively, then f (x) + f,(x) is defined on D; n D,

(1988, 1M)
Analytical & Descriptive Questions
16. Find the range of values of ¢ for which
_ 2
2 sir1t=71 22x+5x , tl:l—D E,ED
3x°—2x -1 H2 28 (2005, 2M)

_ [@+1) & -3)
@-2)

Find all the real values of x for which y takes real
values. (1980, 2M)

6. Let a,b,cOR If f(x)=ax™ bx+c be such that

ad+ b+c 3 and f(x+ y)=f(x) + f(y) +xy, Ox, yOd R,
an

then z f(n)is equal to

n=1 (2017 Main)

(a) 330 (b) 165 (©) 190 (d) 255

7. Let f(x) = x*and g(x) = sin xfor all x OR. Then, the set of
all x satisfying (fogogof)(x) = (gogof)(x), where
(fog)(x) = f(g(x)), is (2011)

(@) £/nm,n0{0,1,2,...}
(M) +Jnmn0{,2,...}

() W2+ 2ntn0{.5 2~ 1,0,1,2,...}
(d) 2nm,n0{..;- 2~ 1,0,1,2,...}

8. Let f(x)= x(}+x ,x# — 1. Then, for what value of a is
fIf @] =x? (2001, 1M)
()2 (b) -2 (©1 (d)-1

+1, x<O0
9. Letg(®)=1+x-[x] and f(x) = EO, x=0, then for all
Hi, x>0
x, f [g (x)] is equal to (2001, 1M)
(a) x (M) 1
©f (d) g ()

10. If g{f @)} =Isin x| and f{g (x)} = (sin Vx)?, then

(1998, 2M)
(@) f (x) =sin®x, g () =Jx
(®) f (x) =sinx, g (x) = x|
) f %) =42, g (x) = sin Jx
(d) f and g cannot be determined

11. If f(x) = cos(log x), then f(x)f(y) —% E‘% + f(xy)E
has the value (1983, 1M)
@ -1 OF
(-2 (d) None of these
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12. Let f (x) =|x—1]. Then,

@f @) =i @)}

®) flx+ y) =f(x) + ()
@Ff UxD=1f @]

(d) None of the above

(1983, 1M)

Objective Questions II
(One or more than one correct option)

13. Let f(x)=sin%sin§§sinx§§ for all xOR and

g(x) = g sin x for all x OR. Let (fog)(x) denotes f{g(x)}
and (gof) () denotes g{f (x)}. Then, which of the

following is/are true? (2015 Adv.)
.01 10 .01 10

a) Range of fis == =, = b) Range of fogis == =, =

() gf@22ﬂ() gfgE22E

(© lim [®) = T
v~ 0g(x) 6
(d) There is an x 0 R such that (gof) (x) =1
14. If f (x) = cos [T%] x + cos [~ TC] x, where [x] stands for the
greatest integer function, then (1991, 2m)
@f (m/2)=-1 (b)f (m =1
©fm=0 @f (/4 =1
15. Let g (x) be a function defined on [~ 1, 1]. If the area of
the equilateral triangle with two of its vertices at (0, 0)
and [x, g (¥)] is v/3 /4, then the function g (¥)is
(1989, 2M)

Topic3 Types of Functions

Objective Questions I (Only one correct option)

1. If the function f:R-{1,-1} - A defined by
2

f(x) = x72 ,1s surjective, then A is equal to
1-x (2019 Main, 9 April 1)
@R-{-1
() [0, )
() R-[-1,0)
(d R-(-10)
2. Let a function f:(0,0) 0- @,

f(x)= . Then, fis

) be defined by

o1
X

(2019 Main, 11 Jan II)
(a) injective only

(b) both injective as well as surjective

(¢) not injective but it is surjective

(d) neither injective nor surjective

3. The number of functions f from {1, 2, 3, ..., 20} onto {1,
2,3, ..., 20} such that f(k)is a multiple of 3, whenever k
is a multiple of 4, is (2019 Main, 11 Jan II)
(a) (15)!x 6!
() 5° x15
(c) 5!x 6!
@ 6 x (15)!

(@) g @W=2%1-%"
() g (¥) = —y1-27

(b) g (x) =1-x"
16. Tfy=f(@=""2

) g (x) =1+ 2"
, then
1

- (1984, 3M)
(@ x=1 () =3

(c) y increases with x for x <1
(d) fis a rational function of x

Fill in the Blanks

X
X

17. If f(x):sin2x+sin2§c+§§+cosxcos@c+§r@ and

=1,th = ...
# %Q en 8o (1996, 2M)

True/False

18. If f(x) = (a —x™)V", where ¢ >0 and n is a positive

integer, then f [f(x)] = x. (1983, 1M)
Analytical & Descriptive Questions
19. Find the natural number a for which
i f@a+k) =16 2" -1),
=1
where the function f satisfies the relation

fx+y)=f(x) f (y) for all natural numbers x,y and
further f (1) =2. (1992, 6M)

4. Let f: R — Rbe defined by f(x) = IL
+

B
x2

x0R. Then, the range of fis (2019 Main, 11 Jan )

(a) E—é, ég ®) (-11) - {0}
© R-31 10 ) R-[-11]

H 2 28

5. Let N be the set of natural numbers and two functions f
and gbe defined as f, g: N - N such that
n+1

0 ; if nis odd
fy=0 2

U —; if niseven

02

and g(n) =n - (-1)". Then, fogis (2019 Main, 10 Jan II)
(a) one-one but not onto (b) onto but not one-one
(c) both one-one and onto (d) neither one-one nor onto

6. Let A={xUR:x is not a positive integer}. Define a

function f: A - Ras f(x) = 2 , then fis
x-1 (2019 Main, 9 Jan I1)
(a) injective but not surjective
(b) not injective
(c) surjective but not injective
(d) neither injective nor surjective
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7. The function f: R - E— % , %Edefined as f(x) = 1 -:ng is CodAes B C D
(2017 Main) @r p s gq
(a) invertible ) p r s q
(b) injective but not surjective ©r p q s
(c) surjective but not injective dp r q s
(d) neither injective nor surjective 14. Let the functions defined in Column I have domain
8. The function f: [0,3] - [1,29], defined by (-T2, T2) and range (-, ©) (1992, 2M)
f(x) =22 —15x%+ 36x + 1, is (2012) Column | Column i
(a) one-one and onto (b) onto but not one-one A 1+2x p. onto but not one-one
(c) one-one but not onto (d) neither one-one nor onto B. tanx g.  one-one but not onto
9. f(n)= %c, '1f x‘ls’ ratl(')nal g = o, .1f x'ls’ ratl?nal . one-one and onto
, if xis irrational [x, if xisirrational s neither one-one nor onto
Then, f - gis (2005, 1M)
(a) one-one and into (b) neither one-one nor onto ObjeCtive Question II
(c) many one and onto  (d) one-one and onto (One or more than one correct option)
x .
10. If f:[0,00) - [0, ) and f (x) = e % then f1s(2003’ o 15. Let f: @_g - Rbe given by
(a) one-one and onto (b) one-one but not onto f(x) = [log(secx + tan x)]3. Then,
(c) onto but not one-one (d) neither one-one nor onto (a) f(%)is an odd function
11. Let function f: R — R be defined by f(x) = 2x +sin x (b) f(x)is a one-one function
for x OR . Then, fis (2002, 1M) (©) f(x) i‘s an onto functipn
(a) one-to-one and onto (b) one-to-one but not onto (d) f(x)is an even function

(c) onto but not one-to-one (d) neither one-to-one nor onto Fill in the Blanks
12. Let E ={1,2,3,4} and F ={1,2}. Then, the number of

onto functions from E to Fis (2001, 1M) 16. There are exactly two distinct linear functions, ...,

(a) 14 () 16 and... which map {- 1, 1} onto {0, 2}. (1989, 2M)
12 d) 8
© @ True/False
2
Match the Columns 17. The function f(x) = w is not one-to-one.
Match the conditions/expressions in Column I with x"—8x+18 (1983, 1M)
statement in Column II.
13. Letf:R — R, f,:[0,] - R,f,:R — Rand Analytical & Descriptive Question
fs:R - [0,%) be defined by (2014 Adv.) 18. A function f:IR - IR, where IR, is the set of real
Oxl, ifx<0 ) Binx, if x<0 e ax® + 6x -8
x) = ; x) =x°; X) = numbers, is defined b X)=—"->=.
A Eex, ifx=0 f-) @) % x, ifx=0 I o + 6x —8x”
0 flA®], ifx<0 Find the interval of values of a for which is onto. Is the
and  f,=0 | the interva  of o for »
Talfi@] -1, ifx20 functions one-to-one for a = 3 ? Justify your answer.
(1996, 5M)
Column | Column i 19. Let A and B be two sets each with a finite number of
f, is p.  onto but not one-one elements. Assume that there is an injective mapping
) ) ) from A to B and that there is an injective mapping
fyis g. neither continuous nor one-one

from B to A. Prove that there is a bijective mapping
f,0f, is r.  differentiable but not one-one from A to B. (1981, 2M)

olo|lm|»

fois s.  continuous and one-one
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Topic4 Inverse and Periodic Functions

Objective Questions I (Only one correct option)

1.

If X and Y are two non-empty sets where f: X - Y, is

function is defined such that
f(C)={f(x):20C}for C 0X and

F YD) ={x: f(x) OD}for DOY,

for any A Y and BJ Y, then

@A) =A

®) fTHf(A)} = A, only if f(X) =Y

© f{f*(B)} = B, only if B 0 f(x)

@ fif By =B

If f(x)=sinx+cosx, g () =a®>-1, then g{f (x)} is

(2005, 1M)

invertible in the domain (2004, 1M)
i} 0o m 1
a L T T
SEST R
O mn m™j
c) o — ,— d)[0, 1T
()Q 2’ 28 @fo, m

Suppose f (x) = (x + 1) for x = — 1. If g (x) is the function

whose graph is reflection of the graph of f (x) with
respect to the line y = x, then g (x) equals

(2002, 1M)
1

) ——
(x+ 1
(DVx-1,x20

If f:[1,0) 5 [2,00)1is given by f (x) =x + 1, then f1(x)
x

(@-Jx-1x20

x>-1

©Jx+1,x=2-1

equals (2001, 1M)
2 _
(@ X TV¥ 4 o) -~
2 1+ a2
_ 2 _
© xi;‘“ () 1+ a2 -4
If the function f:[l,0) - [1,0) is defined by
f () =2"""Y then f (x)is (1999, 2M)
1f ey 1
() %g b+ JT+ dlog, x)
© é (- T+ 4log,x)  (d) not defined
If f (x) = 3x =5, then f ' (x) (1998, 2M)

(a) is given by

3x -5
(b) is given by L35
(c) does not exist because fis not one-one
(d) does not exist because fis not onto

7. Which of the following functions is periodic? (1983, 1M)

(a) f (x) = x — [x], where [x] denotes the greatest integer
less than or equal to the real number x

(b) f (x) =sin (1/x) for x 0, f (0) =0

(c) f(x) = xcosx

(d) None of the above

Objective Question II
(One or more than one correct option)

8. Letf:(0,1) - Rbedefined by f(x) =

b-x , where bis a
1-bx

constant such that 0 < b <1. Then, (2011)

(a) fis not invertible on (0, 1)
®) f£fon(0,1) and f'(b) =

)
1
1'(0)

(d) f7!is differentiable on (0, 1)

© f=f"on(0,1)and /" (b)=

Assertion and Reason

For the following questions, choose the correct answer

from the codes (a), (b), (c) and (d) defined as follows.

(a) Statement I is true, Statement II is also true;
Statement II is the correct explanation of Statement I.

(b) Statement I is true, Statement II is also true;
Statement II is not the correct explanation of
Statement 1.

(c) Statement I is true; Statement II is false.

(d) Statement I is false; Statement II is true.

Let F (x) be an indefinite integral of sin .
Statement I The function F'(x) satisfies
F (x+ m =F (x) for all real x.
Because
Statement IT sin®(x+ ) =sin?x, for all real x.
(2007, 3M)

Analytical & Descriptive Question

10. Let f be a one-one function with domain {x, v, z} and

1.

range {1,2,3}. It is given that exactly one of the

following statements is true and the remaining two

are false f(x) =1, f(y) 21, f(2) 22 determine f1(1).
(1982, 2M)

If f is an even function defined on the interval (-5, 5),
then four real values of x satisfying the equation

f)=f Sl%ﬁare .......... .

(1996, 1M)
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Answers

Topic 1 Topic 3

L (c) 2. (d) 3. (a) 4. () 1. (o) 2. (d) 3. (a) 4. (a)

5. (d) 6. (d) 7. d) 8. (¢) 5. (b) 6. (a) 7. () 8. (b)

9. (o) 10. A~ p;B-qC—qD-p 9. (d) 10. (b) 11. (a) 12. (a)
11. (ad) 12. (-2,1) 13. (d) 4. A-gB-r

. 3 [ 15. (a, b, c) 16. y=x+1landy =—-x +1
13. Domain Of 27 1]J [1,2] 14. ,EE 15. True 11, True 18. 2<a <14 No
16. tD—E g,%ém E%T’EE 17. xOF 1,20 [8 ) Topic 4
] 1. (o) 2. (b) 3. (d) 4. (a)

Topic 2 5. (b) 6. (b) 7. () 8. (b)

1. (b) 2. (c) 3. (0) 4. (a) 9 (@

5. (b) 6. (a) 7. (b) 8. (d) ) [k 3+ 50

9. (b) 10. (a) 11. (d) 12. (d) 10. fla)y=y 11 -0

13. (abic) 14. (a, ¢) 15. (b, ¢) 16. (a, d) o2 0

17. 1 18. True 19. (@ =3)

Hints & Solutions

Topic1 Classification of Functions, _1 an . i@@y L1
Domain and Range 2 a* @’

. . 1 x -x y -y
1. fi = + 1 — _ +a N +a |:|_
Given function f(x) e 0810 o -x) =9 Eﬂl 5 E@a 5 H_ 2£,(0) T, (9)
For domain of f(x) -
4-x2" 200 x#+2 (@) 3. Here, f (x)=,[sin”' @x) + —, to find domain we must
and & -x>0 6
0 x(x-1)(x +1) >0 have,
.1 s T . 0
From Wavy curve method, sin™ Qx)+ — =0 %ut -—<sin 'O <—
6 2 2H
m / - gin? ©@x) <
. _ 1 oo 6 2
- U =~
/ singj <2r<sin 2t O —ls2xsl
6 2 2 2
x0€ 1,00 (& ) ...(11) insl
From Eqgs. (1) and (i1), we get the domain of f(x) as 4 2
LODM20 @& ). »031 10
2. Given, function f(x) = a”*, @ >0 is written as sum of an 402
. . 2
even and odd funxctlon_sx fi () and f2(x)xrespt_eftlvely. 4 Lety=f(@) = xz +x+2 x0OR
_a ta _a -a x"+x+1
Clearly, f; (x) = —y and fy(x) = 5 : .- JE IR
So, f,(x+ y) + f,(x - y) P+ x+1
=l[ax+y+a—(x+y)]+l[ax—y +q® —y)] y:1+% [ie y>1 ..@4)
2 2 x“+x+1
O x yO 2 _.2
=1|}1xay+ 1 +i+il] g , yx“+ yx+y=x +x +2
20 aa” o a'p O x*(y-1)+x(y-1)+(y-2) =0, UxO R
_lmx%y 1 +i%1+ay§|] Since, xis real, D =0 ,
S o s 0 (-1 -4 (y=1) (y-2) 20

g -Di{y-1)-4(y-2)} 20
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ad (y-1)(=3y +7)=0 Alf-1<x<10 €& f(x 1
3 C.If3<x<5 O f(x O
From Egs. (i) and (i1), Range O @l ,gg D.Ifx>5 O & f(x 1
o 9 11. Since, 2t >0
5. Given, f (x) = (1 + b%) x® +2bx +1 24% + 3% + x
O b b? O _@x-)
_ 2 -
—(1+b)%bc+1+b2g+1 T 2@x + 3x + 1)
.. 1. . 0 N ek VN
m (b) = minimum value of f (x)= T+ 52 is positive x@x+1)(x+1)
and m (b) varies from 1 to 0, so range = (0,1] + } — + 4 +
- -1 -1/2 0 1/2 *
6. Given. f (x)= loZg2 (x+3) _ log, (x + 3)
(" +3x+2) (@+1)(x+2) Hence, the solution set is,
For numerator, x + 3 >0 xOfc0 - 10-( 12,0 @14, )
O x>-3 ...(1) Hence, (a) and (d) are the correct options.
and for denominator, (x + 1) (x +2) £0 0/y - 20
. . -x
0 x#-1,-2 ... (i) 12. Given, f(x) =sin log é‘g%
From Egs. (1) and (ii),
Domain is (-3 , ) /{-1, -2} N >
> ’ For domain, >0,4-x">0and1-x#0
7. Given,2°+2' =2, Ox,y0 R 1-x
But 2x,2y>0,Dx,3DR O (1—x)>0 and 4—x2>0
Therefore, 2 =2 -2 <2 0 & 2% 2 . x<l and [x[<2 O- % x 1
Taking log on both sides with base 2, we get Thus, domain [ 2,1).
2
logy 0 <logy 2" <logy2 0 -w< = 1 13. Given, f (x) =sin™" Hogz x—%
8. Itis given, . 20
. . . 2
f®)=sin 8 (sin 8 +5in 3 6) For domain, -1< 1og2x— <1
=(sin® + 3sin O -4 sin® 6) sin O 2
=(@sinB® -4sin® B)sin 8 =sin?6 (@ -4sin?90) 0 lsxjsz
=4sin?0 cos? B = 2 sin O cos 6)? 2 2
= (sin26)? 20 O 1<x*<4
which is true for all 6. o 1<|x|<2
9. For domain of y, a Domain O+ 25 10 [1,2]
_ _ 2
1-x>0,1-x#1 and x+2>0 14. deen,f(x)=3sin,T[——x2
a x<1,x%20 and x>-2 16
a - & x 1lexcluding0 0 Domain |]_I] T T
O x0¢ 2,1 {0} H4 48
. _(x=1)(x-b) ) a _
10. Given, / (x) = (x-2) (x-3) O Forrange, f' (x) =3 cos % - xZQBI(QA =0
T 2
The graph of f (x) is shown as : 16 X

Y O[r2 d
Where, cos H/— -x*H=0 or x=0
16
y=1 O Oz O O
Y [heglecting cos T ¥*H=0 O ﬁ— e jD
X’ X O 16 16 40

a 2 .
? K- 3i, never possible H
16

Y O x=0



15.

16.

17.

.m_ 3
Thus, 0)=3sin— =—
f©) s1n4 7

and f@»%@zf@f@zo
Hence, range [] E),%E

Since, domains of f; (x) and f,(x) are D, and D,, .
Thus, domain of [f; (x) + fo(x)]is D; n D, .
Hence, given statement is true.
_ 2
2sint Sl Sy 22x+5x ,t D—D
3x"—2x -1 H
Put 2sint=y O- & £ 2
_1-2x+5x"
3x® -2x -1
0 @y-5)x"-2x(y-1) ~(y +1) =0
Since, x DR~ {17 1/3}
[as,3x2 -2x -1 20 0 (x 1)( 1/3¢ 0]

Given, nm
2 2

0
H

O

ad D=0
O 4(y-1)2 +4@By -5) (y +1) 20
O y2-y-120
: .
2 4
0O 1 00 1 460
0 -— =200y -=+—020
%y 2 ZDEIy 2 20
1-5
O <
Y 2
or y>1+\/5
T2
a 25int$1_\/g
2
or 25int21+\/g
2
0 sintSsin@lg
10
or sin ¢t = sin Q
0
u t<-1X  or t23—n
10 10

Hence, rangeoftlsDT[ _nmop3n i

H2’ 108 Ho’ 28

Since, y = @+ -3 takes all real values only
(x-2)

when @+ @=3)

(x-2)

- ) + o= +

- -1 2 3 *
0 - kK £ 2 or «x23
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Topic2 Composite of Functions and

Even, Odd Functions

1. Given, for x 0(0, 3/2), functions

f) =/x (D)
g(x)=tanx ... (i)
2
and h(x) = i - j‘CQ ... (iid)
Also given, @(x) = ((hof)og)(x) = (hof) (g(x))
= h(f(g)))
= h(f(tan x))
_ _1-(tanx)?
= h(/tan x) WAy Wianx)?
—tanx _

1 +tanx

tantfy -
Now, (p%§= tan@Z - gr@
T 0 70
= - tan@%g= tan Jt —%Q
- nffiT8

2. Given, functions f(x) = x%,x OR

and g(A) ={x0OR: f(xd A}; A R
Now, for S = [0, 4]
8E)={xOR: f(xJ 8 [0,4]}
={x OR:x10 [0,4]}
={x OR: «0-[ 2,2]}
u g81)=1[-2,2]
So, f(g(S)=1[0,4] =
Now, f(S)={x*:x08= [0,4]= [0,16]
and g(f(S)) ={x OR: f(xJ (S [0,16]}
={x OR: f(x)0 [0,16]}
={x OR: 20 [0,16]}
={x OR:«0-[ 4,48 - 4 4]
From above, it is clear that g(f(S)) = g(S).

. Given, f@x+y)=f@T(®)
Let ) =N [where A > 0]
f(1)=2 (given)
OA= 2

10 10 10
So, I fla+k)= 3 A\**=xHs A’ﬁ
k=1 k=1 =

=292t +22 + 2% +..... . 1210]

2@ -1)0
g
02-1 ¢
[by using formula of sum of n-terms of a GP having
first term ‘@’ and common ratio 7, is
n_ a
S, :M,wherer>l|:|
r-1 0

=9
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O 29 @°%-1)=16 2 -1) (given)
O 291 =16=2"0a+1=40 a =3

4. Given, f(x) =log, Sli_'_;xﬁ |x| <1, then
x

.
2 O
2x _D=1log, o l*+xp B_H< 1D
0 + 220 %14_ 2x O |j+x2|:|
1+x25
0 2 _9,0
1+ x 22x
—log, B 1*¥ D_j, gl oa - x)
0y + 42 + 220 65(1 )2[I FH
O 1+« O
_ Dl_x[l . m _
_210gem5 [ log,| A" =mlog,| Al]
U 01 — x0
=2f(x cfx)=lo
fx) Hf() geElf+xHB
5. We have,

@=L £ =1-rand )= ——
X 1-x
Also, we have (f,0J o f;)(x) = f5 (x)

U fo((J 0 f1)(®)) = f5 (x)
O folJ (i () = f3 ()
0 L= (@) = -
[ i@ =1 ~zand (9= -]
-x
_ 1 .. _1
0 1—J%Q—1_x [ At ="]
.1
- J%Q_l 1-x
_1-x-1_ —x
To1-x  1-x
Now, putl:X, then
x
-1
)= X 0.,_10
T g " xB
X
-1 _ 1
TX-1 1-X
O JX)=fX) or J(x)=f5(x)
6. We have, f(x)=ax?+ bx +¢
Now, f(x+y) =/ +f(y) +xy
Put y=00 f(x)=f@x)+ f0)+0
O f0)=0
O c=0
Again, put y=-«x
O fO)=f@) + f(-x) -«

a 0=ax?+ bx + ax® —bx —x>

O 2a?-22=0
0 a=

[N

Also, a+b+c¢=3
1 5
d —+b+0=30 b=—
2 2

2
x” + bx
O fx)=
Now, f(n)= 25n—7n2+7n
10 10 5 10
O f)==Sn2+ZSn
n=1 n=1 2n:1
_1E}O><11><21 5 _10x11
== + 2 x
2 6 2 2
:@4-@:@:330
2 2 2

f(x) =% g(x) =sin x
(gof)(x) =sin «*
go(gof) (x) =sin (sin x%)
(fogogof) (x) = (sin (sin x%))?
Again, (gof) (x) =sin x*
(gogof) (x) =sin (sin x?)
Given,  (fogogof) (x) = (gogof) (x)
0 (sin (sin x%))? = sin (sin &%)
O sin (sin x?) {sin (sin 2%) =1} =0

0 sin (sin %) =0 or sin (sin 2% =1

a Zx=a( +1)a+x
x[a?-@ +1)x-1] =0
x@ + 1@ -1 -x) =0
a- ¥ 0 and a+1=0
a=- 1
But a =1 does not satisfy the Eq. (i).

OoOoOooo

..(@)

..(ii)

(@)

d sinx>=0 or sinx2=g
] x% = nm
[sinx2=gis not possible as -1 <sin 6 <1]
x=xVnm
. Given, f (x)=2%
x+1
Oax O
ax O _ +1
FUF@)=fE0= o
+1
x+1
a e
= v+l o = x [given]
ax+(x+1) @+1)x+1 g -
x+1



9.

10.

11.

12.

13.

g (x) = 1+ x —[x]is greater than 1

since x — [x] >0

flg )] =1, since f(x)=1forall x>0

Let f (x) =sin?xand g (x) =x

Now,  fog @ =f[g@]=f(x)=sin®x

and  gof (=g [f (] = g (sin®x) =/sin’ x =|sin x|

Again, let f (x) =sin x, g (x) =| x|

fog @) =flg @] =f(x])
=sin | x| # (sin Vx)?

When f ) =x% g =sinx
fog @) = f [g @] = f (sin v/x) = (sin Vx)?
and  (gof) @) = g [f (9] = g () =sin V2>

=sin | x|#|sin x|

Given, f(x) = cos (logx)
10 kO a
O f&®I©) _55( %HJ' f(xy)E

= cos (log x) [¢os(log ) —é [cos (log x —log y)

+ cos(log x + log y)]
= cos (log x) [¢os (log y) — % [@ cos (log x) Céos (log v)]

= cos (log x) [¢os (log y) — cos (log x) [dos (log y) =0

Given, f(x)=|x-1]
0 feP) =1 -1
and  {f(®)}" = (x - 1)
a F(&®) # (f(x))2, hence (a) is false.
Also, f(x+ y)=lx+y-1]
and fe)=lx-1l,
fy=ly-1l
ad f(x+ y) £ f(x) + f(¥), hence (b) is false.
fCxl)=lxl -
and  |[f@)|=llx-1l=]x-1]
O f(lxl) £ f(x) |, hence (c) is false.

(a) f(x) =sin %sin %[sin x@é,x OR
= sin %smeg 0 IZI—D E

0 T[ D T .
=sina, a 0 —,—_,where 0 =—sin 0
He6 6H 6

i-[there 0= Esin x
20 2

01 10
f()Dﬁz 28
01 10

Hence, range of f(x) Og —, =
g f(x) H 328

O

So, option (a) is correct.

Oomn ng

01 10
(b) flg@)}= f(t),tDE 2 ZHD f@) O

H 2 28

O Option (b) is correct.

14.

15.

16.
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R | T . [
s1n sin sin
(c) lim 0%- lim % Q@H

*-0 (s1n X)

T . T .
sin %sm %smx@ gsm %smx@
—sm %sm x@ %sin x@

6 2

=1 ><E x1 :I[
6 6

OOption (c) is correct.

d) gif@i=1

0 gsin (F@r=1

u sin {f(0)} = 3 .0
Bat  f@OR 3 QED‘EQ o8

0 sm{f(x)}l]E ; ;E ..(ii)

O sin{f(x)} # %, [from Eqgs. (1) and (i1)]

i.e. No solution.
0 Option (d) is not correct.
F () = cos [11?] x + cos [-T2]
a f(x) =cos (9) x + cos (-10) x
[using [%] =9 and [-1t?] = —10]

Since,

O f%@zcosg?n+cos5n=—l

fM=cos9m+cos10Mm=-1 +1 =0
f(= T[)—cos9T[+cos 10mm=-1 +1 =0

f%@ cos—+co M % 0=%

Hence, (a) and (c) are correct options.

V3

Since, area of equilateral triangle = R

B _\3
O 7_7[u

(BC)?

+g°W]0 g2 =1-%"
A

B C
(0.0) (x.9(x))

a g() =41 -2 or —y1 -2

Hence, (b) and (c) are the correct options.

Given , y=f(x)=x 2
x—1
yx—y=x+2 0O x(y-1)=y+2
+2
=2 O x=/(©)
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17.

18.

19.

Here, f(1) does not exist, so domain OR- {1}
dy _(x-1D)0-@x+2)0
dx (x—1)

_ 3

(x-1)*

O f(x)1is decreasing for all x OR- {1}.

Also, fis rational function of x.

Hence, (a) and (d) are correct options.

f(x) =sin?x + sin%(x + T/3) + cos x cos (x + T1/3)
O f(x) =sin®x + (sin x cos T1/3 + cos xsin T/3)2

+ cos x cos (x + T1/3)
x. 30

g

2 g

+ cos x (cos x cos Tt/3 —sin xsin T1/3)
.2 2
sin x+300s x+2E{/§

4 4

0 f)=sin®x + é{smzxﬂ 4 cos

0 f() =sin®x + sin xcos x

cost
+

— cos xsin x D2—3

sinx  8cos®x cos’x
+ +
4 4 2

5 . 5 o _5b
=—sin“x+—cos"x=—
4 4 4

=sin®x +

and gof(x) = g{f(x)} =g6/4) =1
Alternate Solution
f(x) =sin®x + sin?(x + 11/3) + cos x cos (x + T/3)
O f'(x)=2sin x cos x+ 2sin (x + 11/3) cos (x + T/3)
—sin x cos (x + 11/3) —cos xsin (x + T/3)
= sin 2x + sin 2x +211/3) —[sin (x +x + T1/3)]

—9sin Fx + 2x2+ 21-[/3@[&:% Fx —2x2—2ﬂ/3g

—sin Qx + 11/3)
=2 [sin 2x + 11/3) [dos T/3] —sin 2x + TU3)

=9 %in @x + T1/3) %E— sin @x + ggzo

O f(x) =c where cis a constant.
But f(0) =sin0 + sin*(1/3) + cos 0 cos T/3

_BBE L 18,15
020 2 4 2 4
Therefore, (gof) (x) = g[f (x)]=gb/4) =1
Given, F@) = (a - 2"
O fIf@]=[a —{@ -2 = "' =«
o flf@]=x

Hence, given statement is true.

Let f (n) =2" for all positive integers n.
Now, forn=1, f (1) =2=2!

O Itis true for n = 1.

Again, let f (k) is true.

ad f(k):2k, for some k OON.

Again, f (k+1)=f (k) F (1) [by definition]
=2 [from induction assumption]
—gh+1

Therefore, the result is true for n =k + 1. Hence, by
principle of mathematical induction,

f(m)y=2", Ond N

Now, S f@+k=5f@f®=f@ Y2
k=1 k=1 k=1

=202 Q" -1)=2%*1 @" -1)

n

But S fla+k)=16@"-1) =2 @" -1)
k=1

Therefore, a+1=4 0 a=3

Topic3 Types of Functions

1. Given, function f:R —{1,-1} — A defined as
2
X

x) = = let

f@=r"g=y (let)
ad x% = y(1 - [ a?#1]
0 2ZA+y=y

2= [provided y # —1]

1+y

220
0 Y200 yOtw - 10 [& )

1+y

Since, for surjective function, range of f = codomain
00 Set A should be R-[-1,0).

_ , if0<x<1

2. Wehave,f(x)zlx 1|:E x—xl

0 , ifx>1

0 «x

D1, if0<xs<1

— Hx
a-=-, ifx>1
0o x

Now, let us draw the graph of y = f(x)
Note that when x - 0, then f(x) - o, when x =1, then
f(x) =0, and when x — oo, then f(x) - 1




Clearly, f(x)is not injective because if f(x) <1, then f is
many one, as shown in figure.

Also, f(x)1is not surjective because range of f(x)is [0, oo
and but in problem co-domain is (0, ), which is wrong.

O f (x) is neither injective nor surjective

According to given information, we have if
k 0{4, 8, 12, 16, 20}
Then, f(k) 0{3, 6,9, 12, 15, 18}
[ Codomain (f) ={1, 2, 3, ..., 20}]
Now, we need to assign the value of f(k) for

k {4, 8, 12, 16, 20} this can be done in 6C5 B! ways
=6[H!=6!and remaining 15 element can be associated

by 15! ways.
OTotal number of onto functions = =15!6!
. We have, f(x) :%,x OR
1+x

Ist Method f(x)is an odd function and maximum
occur at x =1

Y
(1,1/2) 1
fffffffffffffffffffff Ty—?
-1 »/’ § B —
_— o X
i/ 1
(-1,1/2) Y72

From the graph it is clear that range of f(x)is

01 10
H 2 2H
IInd Method f(x) = —

X+ =
X

If x >0, then by AM = GM, wegetx+122
x

1

1
x+ =

ad

<

1

DO |

x
If x <0, then by AM = GM, Wegetx+ls—2

x
ad 112—l D—lsf(x)<0
A 2 2
X
If x=0,then f(x) = 0 =0
’ 1+0
1 1
Thus, -—<flx)s=
5 fx) 5
01 10
Hence, f(x) 7 —,=
A H 2 2H
IIIrd Method
Let y= x2Dyx2—x+y:0
1+x
 x0OR,s0o D=0

O  1-4y*20

7.
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01 10
O a-2yy0+2y)200 yz —,—
1-2y) 1 +2y) yOg 338
- + 1 _
‘—1/2 1)2
So, range is & — 10
’ He2 26
21 it s odd

Given, f(n) = |:|n2
[+, if n is even,
2

g(n) =n _(_l)n ={ n+1 N if n‘is odd

and n—1,if n is even

Now, 7(g0) ={ fin 21 i, 5ol

h+1

05— if nisodd
“h=1+1 _n .. .
F— =—,if niseven
=f()

[ if nis odd, then (n +1)is even and
if n is even, then (n —1) is odd]
Clearly, function is not one-one as f2) = f(1) =1
But it is onto function.
[ If m ON (codomain) is odd, then 2m ON (domain)

such that f@m) =m and
if m ON codomain is even, then

2m —1 ON (domain) such that f@m —1) =m]
0 Function is onto but not one-one

We have a function f: A - R defined as, f(x) = 2—x1
x—
One-one Let x;, x5 0 A such that
fq) =1 (x)
0 2%, _ 2%,
x -1 x-1

O 2xxy —2x =2x%5 —2x,
a X =Xy
Thus, f(x;) = f(x,) has only one solution, x; = x,

O f(x)is one-one (injective)

Onto Let x =2, then /‘(2):2 X2 _

=4
2-1

But x =2 is not in the domain, and f(x) is one-one
function
0 f (x) can never be 4.

Similarly, f(x) can not take many values.
Hence, f(x)is into (not surjective).

0 f (x) 1s injective but not surjective.

x
We h =
e have, f(x) Tt
L3
O = X = x =
e e
2
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O f%@ =f@)or f%@ = f(3)and so on.

So, f(x)is many-one function.

Again,let  y=f( 0 y=—y
1+x
a y+x2y=x[l yxz—x+y=0
As, xOR
O -1” -4 (»() 20
1-4y220
1 10
O,=
Y H2 28
-1 10

O Range = Codomain =

H2 "2H
So, f(x)1is surjective.
Hence, f(x) is surjective but not injective.

PLAN To check nature of function.
() One-one To check one-one, we must check whether
f'(x)>0orf'(x)<0in given domain.
(i) Onto To check onto, we must check
Range = Codomain
Description of Situation To find range in given
domain [a,b], put f'(x)=0 and find x=0,, 0y ...,
a, O[a,b]
NOW; find{f(a)vf(a1)7 f ((x 2)7 ,f @ n)vf(b}
its greatest and least values gives you range.
Now, f:[0,3] - [1,29]
f(x) =22 —15x% +36x +1
0 f' (%) = 6x* -30x+36 =6 (x* ~5x +6)
=6 (x-2)(x-3)
+ - F
1 1
2 3

For given domain [0, 3], f(x) is increasing as well as
decreasing [0 many-one

Now, put f (x)=0
g x=2,3
Thus, for range f(0) =1, f©2) =29, f(3) =28
a Range 0[1, 29]
O Onto but not one-one.
Let g = /() ~g=0"
ox, x0Q
Now, to check one-one.
Take any straight line parallel to X-axis which will
intersect @(x) only at one point.
p (x)is one-one.
To check onto
As flx) = Ex, *0e , which shows
o, x0Q

y=x and y=-x forrational and irrational values

0 s

real numbers.

10.

11.

12.

13.

O Range = Codomain [ onto

Thus, f — gis one-one and onto.
Given, [ : [0, ©) - [0, »)
Here, domain is [0, ) and codomain is [0, ). Thus, to

check one-one

Since, [ (x) = X

, _ 1
o f (96)—7(1er)2>0,ﬂxD @& )

1+x

O f (x)is increasing in its domain. Thus, f (x)is one-one
in its domain. To check onto (we find range)

Again, y=f@=—
1+x
a y+yx=x
0 x=—2_ 0 2 >0
1-y 1-y

Since, x =0, therefore0 < y <1

i.e. Range # Codomain
O f (x) is one-one but not onto.
f (x) =2x+sin x

a f'(x)=2+cosx O f'(x)>0,0:0 R
which shows f(x)is one-one, as f(x)is strictly increasing.
Since, f (x)is increasing for every x R,

Given,

O f (x) takes all intermediate values between (—co, ).
Range of f (x) OR.
Hence, f (x) is one-to-one and onto.

The number of onto functions from
E ={1,2,3,4} to F ={1,2}
=Total number of functions which map E to F'
— Number of functions for which map f (x) =1 and
f)=2 forallx JE= 2% 2= 14

PLAN

(i) For such questions, we need to properly define the
functions and then we draw their graphs.

(i) From the graphs, we can examine the function for continuity,
differentiability, one-one and onto.

trx, x<0
=0 a0

falx) = %%, x20
Binx, x<0

fo () = B x20
o
Now, [y = E:j" i
H fi= @:i -1, i:g
As f,(x) is continuous, f', () = g:?x iig



14.

15.

f4(%)

ol

Graph for f,(x)
f4' 0)is not defined. Its range is [0, o).
Thus, range = codomain = [0, ), thus f, is onto.
Also, horizontal line (drawn parallel to X-axis) meets
the curve more than once, thus function is not one-one.
y =1 + 2x1is linear function, therefore it is one-one and
its range is (-7t + 1, 11+ 1). Therefore, (1 +2x) is one-one
but not onto so (A) - (q). Again, see the figure.

Y

y=1+2x

\
N

yr

It is clear from the graph that y = tan xis one-one and
onto, therefore (B) - (r).

PLAN

(i) If f'(x)> 0,040 (a,b),then f(x)is an increasing function in
(a,b)and thus f(x) is one-one function in (a,b) .
(ii) If range of f(x) = codomain of f(x), then f(x) is an onto
function.
(iii) A function f(x) is said to be an odd function, if
f(=x) = —f(x), IxO R, i.e.
f(=x)+f(x) =0, OxO R

f(x) = [In (secx + tan %)

frws=2

[In (secx + tan x)]? (secx tan x + sec %)

(secx + tan x)
f' (%)= 3 secx [In (secx + tan x)]? >0, O] Q_Z—n,;g

f(x)is an increasing function.

O f(x)1is an one-one function.

(secx + tanx):tan%+§@ asxl]% E,— then
2 2 2

0< tan% +§§<oo
2

0 <secx+tanx <o

ad —o0< In (sect tanx¥ oo
- w < [In (secx + tan )]> < o
O —0 < f(ak o

Range of f(x) is R and thus f(x) is an ont function.
o 1 o
(1]
O

f(-=x) =[In (secx —tan x)]° = %n Hecx + tan

16.

17.

18.
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f(-x) = - [In (secx + tan x)]’
f@)+ f(=x) =0
O f(x)is an odd function.
Let y=ax + band y = cx + d be two linear functions.

When x=-1,y=0andx=1,y=2, then

0=-a+b and a+b=2 0 a=b=1
ad y=x+1 ...(0)
Again, when x=-1, y =2and x =1, y =0, then
-c+d=2 and c¢+d=0
ad d=1 and c=-1
O y=-x+1 ...(11)

Hence, two linear functions are y=x+land y=-x+1

2+ 4x + 30

Given, f(x) =

f@) x%—8x +18
O (x® - 8x +18) @x +4) O
O 2 O
- (x" +4x +30)@2x -8

0 =D )@x-8)

(a® - 8x + 18)?

_2(-6x" —12x +156) _ -12 (+* + 2x ~26)
(x* - 8x + 18)? (® - 8x + 18)?

which shows f' (x) is positive and negative both.

O f(x)is many one.

Hence, given statement is true.

ax? + 6x -8
Lety—a + 6x —8x°
g a y+6xy —8x2ya= x% +6x -8
O - ax® 8x% 6xy 63 ay & 0
O o x?+8x%y —6xy +6xet y -8 =0
O «2@+8y) +6x(1 -y —@® +ay) =0
Since, x is real.
0 B%-4AC =0
O 36 (1-y)?2+4@ +8y) @ +ay) =0
O 9@1-2y+yH)+[8a + B4 +a?) y+8ay? =0
O Y2 O+81)+y@6+ad) +9 +& =0  ...(d)
O A>0,D<0, O 9+8a>0
and @6+0?)?-409 +81)? <0
0 o >-9/8
and [46 +aZ-2 9 +81)]46 +a2 +2 (© +& )] <0
a a>- 9/8
and (@%-160 +28) @2 +161 +64) <0
a a>- 9/8
and [@ -2)@ -14)] @ +8)% <0
0 a>- 9/8
and @ -2)@ -14) <0 [ @+ 8)2=0]
a a>- 9/8
and 2<0 <14
O 2<0 <14
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1.

4.

ax? +6x -8

Thus, > will be onto, if2<a <14
- 8x2

f()—

Again, whena =3

3x2+6x-8 . .
= , in this case f(x) =0
f @)= 3+ 6x -8 f(x)
0 3x% + 6x -8 =0
-6+,36+96 - N
0 a=2E = 6+613 1(3+F)

This shows that

0
f%(3+\/ﬁﬁ— %(3 \/373)E—0

Therefore, fis not one-to-one.

Since, there is an injective mapping from A to B, each
element of A has unique image in B.

Similarly, there is also an injective mapping from B to
A, each element of B has unique image in A or in other
words there is one to one onto mapping from A to B.

Thus, there is bijective mapping from A to B.

Inverse and Periodic Functions
Since, only (c) satisfy given definition

ie. fif*Br=B

Only, if B O f(x)

By definition of composition of function,

g (f () = (sin x + cos x)? -1, is invertible

(i.e. bijective)

0O g{f (x) } =sin 2x is bijective.

We know, sin x is bijective, only when x D—D I ED
B2 28
Thus, g{f (x) }is bijective, if — — <2x <

0 -—<x<

M:IN"Z'
"’k‘:I [\'J\:l

It is only to find the inverse.

Let y=f@=@+1)% forx>-1
y=x+1, «x=2-1
Jy=x+1 0 2 0% B O
x:\/;—l

frm=yy-1

ff@=vx-1 O

_x2+1

T ox

O oog

Let y:ac+l a
x
g xy:x2+1

- _ _yxqyi-4
2

x“—xy+1=0 0O «x=

[2_
I

x* \/x2 -4
2

Since, the range of the inverse function is [1, o), then

f—l (x)=JC+1x2—4

0 =

we take

2

2
-2 -4

If we consider f7* (x) = %, then f7! (x) >1
This is possible only if (x — 2)? > & -4
a W+ 4 —dx>x -4
g 8>4x
a x <2, wherex >2

Therefore, (a) is the answer.

Let y=2%"1

,where y>lasx=>1
Taking log, on both sides, we get

log, y = log, A

ad logy y=x(x—1)
a xz—x—logzyIO
1+,1+41
0 = . 089 Y

For y21, log, y20 0 4log, y200 1+41log,y=1

ad J1+4logy,y 21
d -Jl+4logyy <-1

ad 1-,1+4logyy <0
But x=1

So, x=1-,/1 +4 log, y is not possible.
1
Therefore, we take x = 3 1 +41 +41logyy)

0 f10)=] A+ T+ilog,y)
O £ @ :% (1 + 1 +4log, )

Given, [ (x) =3x -5 [given]
Let y=fx)=3x-5 0O y+5=3x
0 _y*5
3
- +
=2
R

Clearly, f (x) = x - [x] ={x}
which has period 1.

.1 .. .
And sin —, x cos x are non-periodic functions.
x

Here, f(x)zlb_x,where 0<b<1,0<x<1
- bx

For function to be invertible, it should be one-one onto.
0 Check Range :



10.

b-x
Let = 0 =
e f)=y Y= T on
y=bxy=b-x O x(A-by)=b-y
x:b_y,whereO<x<1
1-by
0<2"Y <1 b=V 50 and 27Y <1
1-by 1-by 1-by
o y<b or y>% ..)
(b-1)(y+1) 1 ..
— 7 I <0-1<y<=
1= by y<y (i1)

From Egs. (1) and (i1), we get
y D% 1, %Q O Codomain

Given, F(x) = [sin”x dx = [ PCTOS%DC

F(x)= i @2x-sin2x) +C

Since, F'(x + m) # F'(x)
Hence, Statement I is false.

2

But Statement I is true as sin” xis periodic with

period TL

It gives three cases

Casel When f(x) =11is true.

In this case, remaining two are false.

O f(y)=1 and f(z) =2

This means x and y have the same image, so f(x) is not
an injective, which is a contradiction.

Case II When f(y) #11s true.

If f(y) #1 is true, then the remaining statements are
false.

a fx)#1 and f(z)=2

i.e. both x and y are not mapped to 1. So, either both
associate to 2 or 3. Thus, it is not injective.

11.
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Case III When f(z) #2is true.
If f(2) #21s true, then remaining statements are false.

O If f(@)#1land f(y) =1
But f is injective.
f@=2,f(y)=1land f(z) =3
=y
Since, f1is an even function,
then f(-x) = f(x), Oa—~( 5,5)

g .
fo=rfn )
x+10
x+2

Thus, we have

Hence,

Given ,

0 fx) =

O-x+10

. f@=fB-

Taking f ! on both sides, we get

[ %)= f)]

_—x+1
-x+2
O - 2% 28— # 1
0 22 -3x+1=0
. x_311/9—4_3i\/5
2 2
. k+10
A =
gain, fx) meB
_ L k+10 i
0 f(-x)—fama [+ f(x)=f@)]
Taking f~* on both sides, we get
_ :x+1
x+2
a Z+3x+1=0
. -3+./9-4 -3:++5
x= =
2 2

+3
Therefore, four values of x are

+ 5
o
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