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A. Fillin the Blanks

1.  For the given function to be defined

2
I _2>0>-na<x<m/4d
16
. D= [-/4, wd)

Now, for x € [~ w4, m/4], Vn* /16— x? e[0,n/4]

and sine function increases on [0, n/4]

2
.. 0=sin 0<sin JT—é—xz Ssinn!4=1f\/§
. n? D)
=0<3sin E—x <3/42

- f®)=10,3/421]

x#0

X
fx) =q1+€/*’
0, x=0

, . 0+h)- f(0)
0+ =l f(
S = fim h
h
1/h
—lim1te — _jim
0 h h>01+¢!/h
“1/h
= lim ——— U
h—0 ¢~ +1 1
, . £(0)=f(0—h)
0_ = lim ——m———=
UACY h—0 h
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Topic-wise Solved Papers - MATHEMATICS

—h
0———°
—1/h
—tim— e gy L
h0  h h01+¢"1/"
Thus f'(0")=0andf'(07)=1
. . a2
To find domain of function f{x) = sin™ Llogz 7J
()

For f'(x) to be defined we should have, — 1<log, k%} <1

NOTE THISSTEP:
2

=>-2<x<—-lorl<x<2

=>xel[-2,-1]1U[L,2]

Set 4 has n distinct elements.

Then to define a function from A4 to 4, we need to associate
each element of set A to any one the n elements of set 4. So
total number of functions from set 4 to set 4 is equal to the
number of ways of doing 7 jobs where each job can be done
in n ways. The total number such waysisnxnxnx ... xn
(n - times).

Henoethetota number of fundtionsfrom 4 to 4 is n”.
Now for an onto function from 4 to A, weneed to associate
each element of 4 to one and only one element of 4. So total
number of onto functions from set 4 to 4 is equal to number
of ways of arranging » elements in range (set 4) keeping n
elements fixed in domain (set 4). n elements can be arranged
in n! ways.

Hence, the total number of functions from 4 to 4 is n!.

The given function is,

f(x) =sin L’n{\/E}

V4 -x?

-X
Also4-x? >0 =>x<land—2<x<2
Combining these two inequalities, we getx € (-2, 1)
.. Domain of fis (-2, 1)
Alsosin 0 always liesin [- 1, 1].
. Rangeof fis[- 1, 1]
KEY CONCEPT : Every linear function is either strictly
increasing or strictly decreasing. If f(x)=ax+ b, D, = [p.q],
R.=[m,n]

en f(p)=mand f(q)=n, iff(x)is strictly increasing
and f(p)=n, f(q)=m, Iff(x)is strictly decreasing function.
Let f(x)= ax + b be the linear function which maps [-1, 1] onto
[0,2]. thenf(-1)=0and f(1)=2
orf(-1)=2andf(1)=0
Depending upon f (x) is increasing or decreasing
respectively.
= —a+b=0anda+b=2 (D
or —a+b=2anda+b=0 -2
Solving (1), wegeta=1,b=1.
Solving (2), wegeta=—1,b=1
Thus there are only two functionsi.e.,x+1and—x+ 1.

For (n to be defined >0=>1-x>0

x+1

Given that f(x) = f ( "
x

) and f'is an even function

L f@)=f) =S (:;C: D

x=_x+1 =x2-3x+1=0 :>x=3i\/g
—x+2 2
Alsof (x) =f("—“] = f(x)
x+2

1 _
X =—x=2>x2+3x+1=0>x= 345

-+

x+2 2
.. Four values of x are
3++/5 3-4/5 345 3-45

2 7 2 7 2 7 2

f(x) = sin?x + sin? (x + %] + COs X COS (x + g)

2
= f(x)=sinx +{sin[x+§]] +cosxcos[x+§]

1
= f(x)=sin%x 2 (sinx+ /3 cosx)?
+% cos x (cos x — /3 sin x)

= é(sinz x+ cos? x)= 2
4 4
(8N x=glfx)]=g(5/4)=1
B. True/False

fx)=(@-x""" a>0,nis+ veinteger
SN =fla—xm"" =[a~{(a—x")!/mym]1n
=(a—a+ x")/r=x
KEY CONCEPT : A function is one-one if it is strictly
increasing or strictly decreasing, other wise it is many one.

—12[x% +2x—26]
(x> —8x+18)°

2
oy =X HAx+30 o ey 2
x“ —-8x+18

“12(x=33+1)(x+3/3+1)
(x? —8x+18)?

= ['() =

= f(x) increases on (—3«/5 1,33 —l) and decreases

otherwise.
= f(x)is many one.
We know that sum of any two functions is defined only on
the points where both f, as well as f, are defined that is
S, tf,isdefinedon D, N D,.
.. The given statement is false.

C. MCQs with ONE Correct Answer
d f(x)=x%ismanyoneasf(l)=f(-1)=1

Also fisinto as — ve real number have no pre-image.
.. Fis neither injective nor surjective.
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2. ® y=x2+(k—l)x+9=[x+7)2+9_(_)

4. (o)

k+1 k-1\?

2
For entire graph to be above x-axis, we should have

2
9_(E] >0
2

+ - +

-5 7
= K-2k-35<0 = (k-7)(k+5)<0
1e,—5<k<7

—x+1,

f(x)=|x—1|={x_1

Consider f(x?) = (f(x))?

Ifit is true it should be v x

o Putx=2
LHS=f(2%)=|4—-1|=3and RHS =(f(2))*=1
.. (a) is not correct

Consider f(x + ) =1 (x) + /()
Putx=2,y=15 weget
S(=6:(2)+f(5)=1+4=5

.. (b) is not correct

Consider /(| x )=/ () |
Putx=-5thenf(|-5))=f(5)=4
/=5 =1-5-1]=6

.. (¢) is not correct.

Hence (d) is the correct alternative.
[x—1|+|x=2|+|x-3[)=6
Consider f(x)=|x—1|+|x=2|+|x—3|

6—3x,
4—x,

& >
< »

x<1
x>1

x<1
1<x<2

fx)=

X, 2<x<3
x>3

3x-6,

NOTE THISSTEP:

>

o 1 2 3 4 «x
Graph of f(x) shows f(x) > 6 forx<0orx >4

@ f(x)=cos(logx)

1 x)
S&fB) —E[f L; J +f (xy)}

= cos (log x) cos (log y) —% [cos (log x —logy) +
cos (log x + logy)]

©

=cos (log x) cos (log y) —% [2 cos (log x ) cos (log ¥)]
=0

y x+2

=+

logjo(1-x)
y=x+g
NOTE THIS STEP : Then domain of given function is
D/m D

g

_
log;o(1—x)

We know it is defined onlywhen 1 —x>0and 1 —x # 1
=>x<landx=0

Now, for domain of f(x) =

5 D= (0, 1) {0}
For domain of g (x) = +/x+2

x+2>0
= x>-2
Dg= [2, ©)

< O O

& 1 1 [ 1 »

N L] L) L] L) gl
o ) 0 1 —>

v

.. Common domain is [-2, 1) — {0}

x-1, 1<x<2
@ fx)=x—[x]=¢x-2, 2<x<3
x=3, 3<x<4
graph of function is
Ya
® >
o 1 2 3 4 X

@

©

Clearly it is a periodic function with period 1.
.. (a)is the correct alternative.

We have fo g (x)=f(g (x)) =sin (In|x|)
. Ri={u:-1<u<l}
(-1=<sin06=1,v0)
Alsogof(x)=g(f(x))=In|sinx|
0<|sinx|<1
—ow<In|sinx|<0
Ry,={v:—<v <0}

f) =)= fof (x)=x

[(x+D)%-1+1P -1=x

= (x+DP=x+1

. x =0or-1
Req. setis {0,— 1}
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10. (© fx)=|px—q|+r|x]
—px+q-—rx, x<0
=<—px+q+rx, 0<x<gq/p
px—q+rx, q/p<x
Forr=p,f" (x)<0ifx<0 13.
=0if0<x<gqg/p
>0ifx>gqlp
H 4. @
dec Inc.
> X
19) =
*=alp 15. O
@
From graph (i) infinite many points for min value of /(x)
forr<p,f'(x)<0 ifx<0

<0if 0<x<gqlp
>0ifx<glp

Y

A

0 = qip

(1)

From graph (ii) only pt. of min of /(x) at x =¢/p
Forr>p,f' (x)<0ifx<0
>0if0<x

dec.
17.
¢ x = qlp g
(iii) 18
From graph (iii) only one pt. of min of /(x) at x=0 )
11. () f(x)iscontinuous and defined for all x > 0 and
(x
15)=r@-10)
Yy
AlSOf(e) =1 19.
= Clearlyf(x) = {n x which satisfies all these properties
S fx)=I(nx
12. () Lety=2*¢-D

= x2—x—logy=0;

x= %(li,/1+4log2 y)

Since x is + ive, we choose only + out of +
(fory>1,log,y>0)

/ 16.

@

@

@

@

Topic-wise Solved Papers - MATHEMATICS
1
g x=5 (1+,/1+4log2 y)
1
o flw=7 (1+1+4l0g; x)

Let 4 (x)=| x| then

g@)=1fx)|=h(f(x)

Since composition of two continuous functions is
continuous, therefore g is continuous if f'is continuous.
It is given that

2X+W=2~Vx,yeR

but2*,2>0 ~ x,y €R
Therefore, 2*=2-2V<2
= 0<2*<2x<1
Hence domain = (— o, 1)
gx)=1+x—[x];

-1, x<0
fx)=40, x=0

I, x>0

For integral values ofx; g (x)=1
For x < 0; (but not integral value) x— [x] > 0 = g (x) > 1
For x > 0;(but not integral value) x—[x] > 0 = g (x) >1

Lg@=1,vx ~flgx)=1Lvx
1
fE)=x+—=y = x2-yx+1=0
_yEyy* -4
= X=—F
2
+4/y -4
x=% (v x>1and y>2)
S _XHNX 74 “262_4
NOTE THISSTEP:
log,(x+3
For domain of f(x )= %
x“+3x+2

x> +3x+2#0andx+3>0

=>x#—1,-2 andx>-3

- D= (-3, ©)—{-1,-2}

From E to F we can define, inall, 2 x 2 x2x2=16
functions (2 options for each element of £) out of which
2 areinto, when all the elements of E either map to 1 or
to2.

.. No. of onto functions=16 —2=14

ox
f(x)—m,x;t—l
ox
(5 :
_ x+1 _ a‘x
Jeen=x = o S
x+1

S+ D)2 +(1-a?)x=0
>a+1=0and1-a?=0=>a=-1

)
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20. d) Giventhatf(x)=(x+1)%x>-1

21.

22.

23.

b

@

Now if g (x) is the reflection of /(x) in the line y=x then
it can be obtained by interchanging x and y in f(x)
i.e.,y=(x+1)?changestox=(y +1)?

= y+l=4x
y+1¢—x/;,sincey2—l
asin figure.

= y=+x-1

Y

defined v x 20

y=et1y’

o.1) x=(+1)

1.0

(1,0
(0-1)

Lg@=+x-1 yvx>0
Given that
f(x)=2x+sinx, x € R =>f" (x)=2 +cosx
But—1<cosx<1
=>1<2+cosx<3=>1<2+cosx<3
~f'x)>0,vyxeR
= f(x) is strictly increasing and hence one-one
Alsoasx —> o ,f(x) > 0 andx > —o0,f(¥) > —o0
.. Range of f(x) = R = domain of f (x) = f(x) is onto.
Thus, f(x) is one-one and onto.
Given thatf- [0, o0 ) > [0, o)

Such that f(x) = ——

x+1
I+x-x 1
A+x)?  (1+x)
.. fis an increasing function = fis one-one.
Also, Df= [0, )

Thenf'(x) = >0V x

x y
—_— :> - —_—
And for range let 1 y=x -y
x>20=>0<y<1
- R=10, 1) # Co-domain

.. fis not onto.

For f(x) =, fsin_l 2x)+ % to be defined and real

ifsin™! 2x +m/6>0

= sin"! 2x > —g )
But we know that
—m/2 <sin"! 2x<n/2 Q)

Combining (1) and (2), we get

24.

25.

26.

27.

©

@

b

@

f:R— Rsuch thatf(x)= {

T . _ T
——<sin 12x$—
6 2

= sin (—/6) < 2x <sin (/2) = - 1/2<2x<1

11
=>-1/4<x<1/2 ~.D =[ }

742
We have
£(x) _x2+x+2_(x2+x+1)+1
x“+x+1 x2+x+1
=l+;2
(x+l] o3
2 4

We can see here that asx — o, f(x) — 1 which is the
min value of f(x). i.e. f ;. = 1. Also f((x) is max when

2
(x+5) +Z is min which is so when x = - 1/2

. ( 1)2 3 3
lLe.when | x+—| +===.
2 4 4

1
=1+——=7/3
Smax 3/4
S R=(1,7/3]
We have

f(x)=x2+2bx+2c%; g (x)=—x%—2cx + b?

= f(r)= (x+ b2 + 26— 2

andg (x)=—(x+c)?+b*+2

> frin=2c*—b*andg,  =b*+c?
Forf . >g . =2c2—b*>b2+c?

=c2>202 = c|>|b| 2

f(x)=sinx+cosx, g(x)=x*—1

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

Clearly g (f(x)) is invertible in —g <2x< g

[-. sin Oisinvertible when — 7/2 <0 < 7/2]

:>—£Sx$E
4 4

We are given that
0, x erational
x, x eirrational

s Resn _ |0, x eirrational
g:R—> Rsuchthatg (x)= X, x erational
“. (f—g) : R — R such that

—X, 1

(-8 (x) = { /

x,if x eirrational

x erational

Sincef — g: R — R for any x there is only one value
of (f (x) — g(x)) whether x is rational or irrational.
Moreover as xe R, f (x) — g (x) also belongs to R.
Therefore, (f— g) is one-one onto.

) M-S-159
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28. @

29. (a)

30. ()

Topic-wise Solved Papers - MATHEMATICS

@
Given that X and Yaretwosetsandf: X — Y.
{fle)=y;cc X,y < Y}and
{fd)=x:dcY,xc X}

The pictorial representation of given information is as
shown:

Sf(a)
Since f1(d)=x =f (x)=dNowifa c x
?f(a) cf@=d=> [ff(@]=

f1(f(a) =a,a c xisthe correct option.

ro-{ o)
S RO ICRCE
Aot

wgW=' () =g ®=r"®)]

-4(3) .f'@—f (5G)

=0 [ ") ==f(¥)]

= F(x)is a constant function.
F(x)=F(5)=5VxeR = F(10)=5

Given f(x) = forn>2

_*
(1+xn)l/n

Sof) U= f [W}

X
A+xMm x

xn 1/n - (1+2xn)l/n
1+
1+x"

Further, fofo f(x)=

_r
(1+3x™)/
Proceeding in the similar manner, we get

g@=fofof...of(x)=

(f occurs 7 times)

X

(1+nxn)l/n

n—l

Now, [x"2g(x)dx = —dx
nzx”‘1 dx=dt

Let 1+mx"=t =

1

—+1

1 _i L+K

.. Integral becomes = —zjt_l/ndt o .—l+l

n

n
1-1/n n\l-1/n
_ l t — M+ K
n n-l n(n—1)

3. @ fO)=¢" +e* = fix)=2x (e"2 e ) >0,
Y x E[O,l]

f(x) is an increasing function on [0, l]
1
Hencef . = f(l)=e+—=a
e

2 2
g(x)=xe* +e*

2 x? —x?
= g'x)=2x"+1)e* -2xe" 20,Vxe [O,l]

g (x) is an increasing function on [0, l]

1
8 max =g(1)=e+;=b

h(x)=x2e" +e*

x? 2 —x?
h'(x)= 2x|:e (+x*)-e ]z 0,Vx e[0,1]
h (x) is an increasing function on [0,1]

Pnax =h(1)=e+l=c
e

Hencea=b=c.

Given that f(x) =x? and g(x) =sinx, ¥-x € R
Then (gof) (x) = sin x?

= (gogof) (x) = sin (sin x?)

= (fogogof) (x) =sin 2 (sin x2)

As given that (fogogot) (x) (gogof) (x)

=> sin? (sin x2) = sin (sin x?)

= sin (sinx?)=0, 1

32. (@)

:>sinx2=n1tor((4n+l)% wheren € Z

—sinx2=0 - sinx> e[-1,1] =>x2=nn

=x==*+/nn where neW
We have f{x)=2x3—15x2+36x+ 1
= f'(x)=6x2-30x+36
= 6(x2—5x +6)
=6(x-2)(x-3)
f')>0 V x€[0,2] andf'(x)<0 Vx €[2,3]
f(x) is increasing on [0, 2] and decreasing
on[2,3]
- flx)ismanyoneon [0, 3]
Alsof(0)=1,/2)=29,/3)=28
.". Global min = 1 and Global max =29
i.e., Range of f=[1, 29] = codomain
.. fis onto.

3. 0
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D. MCQs with ONE or MORE THAN ONE Correct
(a,d)
Given thatf(x)=y = x+2

-1
Let us check each optlon one by one.

@ S ———y =>x=f)

S (@)is correct
(b) f(1)#3as function is not defined for x=1
(b) is not correct.

x—1-x-2 3

(© f(x)= o)’ Gl
f'(x)<0, ifx# 1 = f(x)isdecreasing ifx # 1
(c) is not correct.

d fix)= if , Which is a rational function of x.
x —
(b,¢)

As (0, 0) and (x, g (x)) are two vertices of an equilateral
triangle; therefore, length of the side of A is

= J(x=0)% +(g(x)—0)2 =/x% + (g(x))?

?(x2 +(g(@)h)

.. The area of equilateral A=

ATQ, this area = ?

weger Y2 (2 + gy = 32

= (W)= 1-x* = g@)=*%1-x?
. (b), (c) are the correct answers as (a) is not a function
( - image ofx is not unique)
(a,¢)
f(x)=cos [n?] x + cos [- m?] x
Weknow 9<n?<10and—10<-n2<-9
= [n’]=9and[-n?]=-10
= .. f(x)=cos9x + cos (-10x)
f(x)=cos 9x +cos 10x
Let us check each option one by one.

@ f (g) = cos97n+c055n =—1 (true)
(b) f(m)=cos9m+cos10w=—1+1=0 (false)

(©) f(=m)=cos(-9m)+cos(—10m)
=cos9m+cos10n=—1+1=0

@ f( ) 597+cos57n

(true)

= cos(21t+£]+0—i fal
= 2 ﬁ(ase)

Thus (a) and (c) are the correct options.

() f(x)=3x-5 (given), which is strictly increasing on R,
so 1 (x) exists.
Lety=f(x)=3x-5

= y+5= 3x:>x_y—+5 A1)

andy=f(x) =>x=f "(V) -2

6.

7.

From (1) and (2):
0 =22 =@ =

(a) Letus check each option one by one.
@) f(x)=sin®xand g(x)=+/x
Now, fog =/(g (9)=/ (Vx) = sin ¥’x = (sinx)?
and gof (x)=g (f (x)) =g (sin?x) = «/ sin? x = | sinx|

(a) is true.

(®) /()=sinx,g(x)=Ix]
fog )=/ (8())=/(Ix)=sin|x| = (sinx)

(b) is not true
© f(x)=x%g(x)=sin/x
fog (9=11g (1= (sin V) = (sinvx)’
and (gof) (x) =g [ (x)] = g (x*) =sin \/x_z

=gin|x|#|sinx|
.. (¢) is not true.

x+5

1 b ,O<b<1

b xl _ b—x2
Letf(x))=f(x,) = ——— bx, BRI by

=>b- b x,—x; + bx;x,= b—x,— b, +bx; x,
=>x,(1-0)=x, (1-b?)=>x =x,as 1 -b>#0
.. fis one one.

(a, b) Wehave f(x) =

Also lb_x =y = b-x=y—bxy=(by-1)x=y—b
— DX

y—b

=X= by -1

1
Fory= P is not defined

.. fis neither onto nor invertible.

o —l0=by)—(b)b-x) b -1
Alsof(x) = (1—bx)? T (-bx)?
1
= f(b) = 1 andf'(0)=b%-1=f"(b)= 0

Hence a and b are the correct options.
(ab)

2 _ 2cos? 6
—sec?® 2cos?0-1
1+cos26 1
=—— =1+
cos 20 cos20

Given f(cos 4 0) = 5

Letcos4 0= 5 = 2c0s2 20— 1—% = €0s20= +\E

1 3
= f(cos40)= 11\/2 or f(§)=1i\/;
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Topic-wise Solved Papers - MATHEMATICS

8. (a,b) Forf(x)= 2|x| +|x+2|—|| x+2|2|x ||
the critical points can be obtained by solving |x| =0,

|x+2|=0 and ||x+2|—2|x||=0

2
wegetx=0,-2,2, —5

Then we can write
2x-4, x<-2

2x+4, —2<xs—§

S

—4x, —%<x$0

4x, 0<x<2
2x+4, x>2

The graph of y = f{x) is as follows

& 1 L

\ 4

-3 -2 2 0| 2 3
3
From graph f{x) has local minimum at—2 and 0 and
2
local maximum a 3
9. (ab,c) f :[—g,ﬂ—m

f(x)=[log(sec x + tan x)]
f(=x)=[log(sec x — tan x)]

= {log[(sec"_“‘“")(Sf‘fc“tanx)ﬂ3

secx +tanx

3
1 3
=|1og| — ]| =[-1 +ta
[og(secx+ nxﬂ [~log(secx+tanx) ]

=_[10g(secx +tan x):l3 =—f(x)

.. f is an odd function.
(a) is correct and (d) is not correct.
Also

2
f’(x)=3[10g(secx+tanx):|2_SeC’Ctan’“' sec” x

secx+tanx

= 3secx|:log(secx+tanx):|2 >0 ‘v’xe(—%,%)

e . _nrn
.. f 1s increasing on )

We know that strictly increasing function is one one.
.. f is one one
.. (b) is correct.
. 3
Also lim [log (secx +tan x)] — o

X
2

. 3
and  lim_ [log(secx +tanx)] — -
x>
2
.. Range of f=(—o0, ©)=R
.. f is an onto function.
.. (c)iscorrect.

10. (bd) f(x)=x"-5x+a

F(x)=0=,5 s54q=0=>a=5x-x"=g(x)
= g(x)=0whenx=0, 5!/4 _s1/4

and g'(x)=0 =>x=1,-1
Alsog(-1)=-4andg(l)=4

.. graph of g(x) will be as shown below.
From graph

if a € (—4,—4)

then g(x) =a or f(x) = 0 has 3 real roots
Ifa>4o0ra<-4

then f{x) = 0 has only one real root.

.. (b) and (d) are the correct options.
11. (a,b,¢)

%) = sin T sin| Zsinx
fx)=sin| gsin| 5

. b . b
-1<sinx<1 = —ES—smxSE

-11
Range of f = [7,5}

— Esin Esin Esinx
fog(x)=sin 6 ) )

GP_3480



Functions ") M-S-163
3. f)=x—6x3-2xT+12x0 +x* — T3+ 6x2 +x -3
|1t Then f(6)=6°—6 x 68— 2 x 67+ 12 x 66+ 64— 7 x 63
Range offog =| 75> +6x62+6-3

=67—67-2x67+2x6

inl Zsinl Zsi +64-T7x6>+63+6-3=3
s1n(6 Sm(Z sme 4. R=[(x,y);x € R,y eR, x?+y?<25]which represents all the

)}i_% — points inside and on the circle x2+ y?= 52, with centre (0, 0)
5 sin x andradius=5
4
T Y Y T R'={(X,y)ZXER,y€R,y2_x2}
sin(— sin(—sin xD —sin(—sin x) 9
— lim 6 \2 B \2 which represents all the points inside and on the upward
x>0 Tm . (T . T . 2.9
—sin| —sinx —sinx arabola x“ < =—y.
6 (2 ] 2 P ey
=n/6 MY

. (. (m .
goflx)= 3 sin [sm [g sin (E sin xJD W
/X' i]
_gsin (%J < g(f(x)) < gsin (%] K/

~0.73<g(f(x))<0.73

Y/
# 11c eR. Y
goftr)» 1 for anyx Thus R n R'= The set of all points in shaded region.
E. Subjective Problems For domain of R N R'.
. . x2+32<25
1.  Sincef(x)is defined and real for all real values of x, therefore = <252 )

domain of fis R. - A 4

4 16x 16x
2 2 2 2
Also _* 5, forallx e R andyZ;x :TSJ’ = TR z-y
52
l+x .

16x 52542 -2

2 —_
andx_2<1(~,-x2<1+x2)forallx€R = B 81

1+x 16
Combining (1)and (2) x? < 25 —ax“

2
X
0< <1 20< f(x)< = Rangeoff=]0, 1
1+ x2 /@ geol/=[0. 1) = 16x*+81x% 2025<0
Alsosince f(1)=f(-1)=1/2 ~. Domainof R n R'=
. fis not one-to-one. {x:x € R,16x*+81x2-2025<0} andrange of R N R'
2. y=|x|"2,-1<xx<l 42
x

= y=+ox if-1<x<0=4/x if0<x<1 ={y:y e Ry> -5 16x*+ 81x% - 2025 <0}

= y*=-xif-1<x<0andy’=xif0<x<1 o R A R'isnot a function because image of an element is not

[Here y should be taken always + ve, as by definition y is a unique, e..g., (0, 1), (0,2), (0,3).... €R ~ R.

+ ve square root]. 5.  Asthere is an injective maping from 4 to B, each element of

Clearlyy?=—x represents upper half of left handed parabola A has unique image in B. Similarly as there is an injective

(uppezr halfas y is + ve) ) mapping from B to 4, each element of B has unique image in

and y“ = x represents upper half of right handed parabola. A. So we can conclude that each element of 4 has unique

Therefore the resulting graph is as shown below : image in B and each element of B has unique image in 4 or in
y other words there is one to one mapping from A4 to B. Thus
4 there is bijective mapping from A to B.

6. fisone one function,
Df= {x,y,2}; Rf= {1,2,3}
Eaxctly one of the following is true :
o o F0)=1.16)#1,1)#2
X'e—it 0 —>X To determine £ (1):
Casel: f(x)=1istrue.
= fO)=1,f(z)#2arefalse.
= f@)=1,f(z)=2aretrue.
i But f(x) = 1, () = 1 are true, is not possible as fis one to
one.
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This case is not possible.

Case II: f(y) # 1 is true.

= f(x)=1andf(z)+2arefalse

= f(x)#1andf(z)=2aretrue

Thus, f(x)# 1,f()# 1, f(z)=2

= Either f(x) or f(y)=2. So, fis not one to one

. This case is also not possible.

f(2)#2istrue

S f(x)=1landf(y)+1are false.

= f(x)#1landf(y)=1aretrue.

= )=y

Since |f(x)—f()|<|x—yPistrue v x,y € R

FACIRFAC] <lx—yP

We have for x # y,
|x=y

SOION i
X—=)y - yox

= lim
y—ox

yox  X—Y
= f'®[<0 =f'(x)=0

= f(x)is aconstant function. Hence Proved.
Giventhatf(x+y) =f(x)f(¥) V x, y e N andf(1)=2
To find ‘a’ such that,

=

i fla+k)=16(2" 1) (D
k=1
For this we start with
S(1)=2 -(2)
Thenf(2)=f(1 +)=£(1)f(1)
= f)=22 Using (2)

Similarly we get, f(3) =23,

f@=24 . f(n)=2"

Now eq. (1) can be written as

flatD+fla+tD)+f(a+3)+...+flatn)=16(2"-1)

= f@fM)+f@)f)+f(@fB)+...+f(a)f(n)
=16(2"-1)

= f@f)+f@fQ+f@fB)+........ tf(@)f(n)
=16(2"-1)

= f@QUM+fQ)+fQB) +...+f(m]=16[2"-1]

= f@[2+22+23+...+2"]=16[2"-1]

22" -1)

= f(a) |:T:| = 16[2” 1]

= f(a)=8=23=f3)=a=3

Given that4 {x} =x+ [x]

Where [x] = greatest integer <x

{x} = fractional part of x

Sx=[x]+ {x} foranyx € R

.. Given eq" becomes
4{xp=[x]+{x}+[x] = 3{x}=2[x]

3
= k=5 D)
Now—-1<{x}<1

= —§<§{x}<z
2 2 2

N —%<[x]<% [Using eqn (1)]

= [x]=-1,0,1
If [x]=-1

=>-1= % {x} [Using eqn (1)]

2
= {x} 3
x=[x]+ {x}
= x=—1+(-2/3)=-5/3
If [x]=0

= %{x} =0 [Using eq" (1)]

= {x}=0
. x=0+0=0
If[x]= 1

= %{x}=l

= {x}=2/3 =2>x=1+2/3=5/3
Thus, x=-5/3,0, 5/3

[Using eq” (1)]

2
Let us put yszc—;S
o+ 6x—8x
= (a+6x-8x%)y=ox2+6x—38
= (a+8)x2+6(1-y)x—(8+ay)=0
Since x isreal, D>0
= 36(1-y+4(a+8y)(8+ay)>0
= 9(1-2y+)?)+[8a+(64+a?)y+8w?]=0
= 3?2 (9+8a)+y(46+a?)+(9+8n) >0 (D)
For (1)tohold foreachy € R,9+8a>0
and (46 + 0?2 -4 (9+8a)? <0 =>a>-9/8
and [46 + a2 (9 + 8)] [46 + 0> + 2 (9 + 8a)] <0
= a>-9/8
and (02— 160, +28) (0 + 160+ 64) <0 = a>—9/8
and (a—2) (a—14) (e +8)?<0=>a>-8/9

and (—2) (o 14) <0 [ (a+8)* >0]
=a>-89and2<a<14 = 2<ax<l4

2
Thus, () = 2~ 9% ~8 il be ontoif2< a < 14.
o+ 6x —8x2

When a=3
3x2 +6x-8
f(x)=x—x2
3+6x—8x
In this casef(x) = 0 implies, 3x2 + 6x—8 =0
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11.

L 6tV36+96 _ 641132 62433
- 6 6 6

=%(—3i\/§)

This shows that

f[%(—3+\/§)}= fB(—3—\/§)} =0

Therefore, fis not one-to-one at o = 3.
Suppose f(x) = Ax* + Bx+ Cis an integer whenever x is an
integer.

f(0),f(1),f(-1) are integers
= C,A+B+C,A-B+ Careintegers.
= C,A+B, A—Bareintegers
= C,A+B,(4+ B)+(4-B)=24 areintegers.
Conversely suppose 24, A + B and C are integers.
Let x be any integer.
We have
f(x) =Ax*+Bx+C

= 2A[@}+(A+B)x+c

Since x is an integer x, X (x— 1)/2 is an integer.
Also2A4, A+ B and C are integers.
We get f(x) is an integer for all integer x.

F. Match the Following

(A)f(x)=1+2x, D= (12, W/2)
The given function represents a straight line so it is one
one.

But £, =1-= =f(—§], Jom= 14T =f(§)

- Rangef=(1-m,1+n) € (—o0,0)
.. fis not onto. Hence (A) — (q).
(B)f(x)=tanx

It is an increasing function on (—n/2, 7/2) and its range
= (—o0,0) =co-domain off.

.. fis one one onto.

L (B)or

x2—6x+5 (x=5)(x-1)

We have f(x) = 2 _5¢16 (x-2)(x-3)

°
(A) If—1<x<1thenf(x) = CYOCVE) _ oo
(=ve)(-ve)
s fx)>0(r)
Alsof(x)-1 =L ____ (]
x“=5x+6 (x—2)(x-3)
. —(+ve) B
For—1<x<1,f(x)-1= —(—ve)(—ve) =-ve
= f(x)-1<0 = f(x)<1(s)
s 0<f(x)<1 )
B) If1<x<2then f(x) =S¥V __
(—ve)(—ve)
S f(x)<0(q)andso f(x)<1(s)
(©) If3<x<5thenf (x) = YY) __
(+ve)(+ve)

S f(x)<0(q)and sof(x)<1(s)
D) Forx>5,f(x) >0(r)

—(x+1)
(x-2)(x-3)
Forx>35, f(x)<1(s)

S 0<fx)<1(p)

Alsof(x)-1 =

I. Integer Value Correct Type
(3) Wehave f:[0,4n] >[0,]
f(x)=cos ! (cosx)

10-x X
10 10

and g(x) =

1
1 1 1 1
T2t 3n 16}\

M-S-165

The graph of y =f(x) and y = g (x) are as follows.

Clearly f{x) = g(x) has 3 solutions.
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il Section-8

1. @ f(x)=sin’! (log3 (g]] exists

if ~1<log (f)su:y‘sfssl
L3 3

& 1<x<L9 or x € [1,9]

2. (© f(x)=log(x+\/x2+l)

2

2
—x“+x°+1
—x+\/x2+l} =10g{—2}
xivx+1

f=x)=log

= —10g(x+\/x2 +1)=—f(x)
= f{x) is an odd function.
3

4-x*
4-x* #0; X —x> 0;

+log; (x3 - X)

. @ f=

x#+J4dand —1<x<0orl<x<o

D= (1,000 (1, )~ (V4]
D=(-1,0)u(l, 2)U(2, ).

4. (@) f(x+y)=f(x)+f(y)‘

Function should be f(x) = mx

=7 ~m=17, f(x)=Tx

n n
5 f(,)=72,=w
r=1 1 2

5. d Wehavef:N—>1

If x and y are two even natural numbers,

thenf(x)=f(y):>_7x=_—2y =>x=y

Again ifx and y are two odd natural numbers then

. fis onto.

@

@

b

Also each negative integer is an image of even natural
number and each positive integer is an image of odd
natural number.

. fis onto.

Hence fis one one and onto both.

T-x P,_5 is defined if

7-x20,x-3>0and 7—-x>x-3
=3<x<S5andx el

nx=3,4,5

L f@=P Rt R =1

A f@="*P = B =3
LSO Ryt R =2
Hence range= {1, 2, 3}

f(x) isonto .. S=range off(x)

Now f(x)= sinx—+3cosx+1 =2sin(x—§)+1

-1 Ssin(x—z) <1
3

—1szsin(x—§] +1<3

~f@) e[, 3]=S

Let us consider a graph symm. with respect to line
x =2 as shown in the figure.

Y)\

X
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From the figure
0<£<2and—£<x<E
f(x)=f(xy),where x; =2—x andxy =2+x o T2 2 2
A fQ=x)= f2+X)
or 0Sx$4and—g<x<g

10. @

11. (¢)

12. (@

13. )

_ sin”! (x-3)

\]9—x2

if ()—1<x-3<1=>2<x<4

S(x) is defined

and (i) 9—x* >0 = -3<x<3
Taking common solution of (i) and (ii),

weget 2< x<3 .. Domain=[2,3)

2] =2tan"'x forx e (-1, 1)

Given f(x)= tan~! [1 2x

-x
Ifxe(-L1)= tan~! x e(—_n’ E)
44
= 2tan"! x e(_—n, E)
2°2
Clearly, range of f(x) = (—g, g)

For fto be onto, codomain = range
.. Co-domain of function= B= (— g > g] .

Clearly function f' (x)= 3x% — 2x+1 is increasing when
S'(x)=6x-220=> xeg[l/3,)

- f(x)is incorrectly matched with (—00,%)

fQa-x)=f(a-(x-a))
=f(@f(x-a)-f0)f(x)=f(a)[(x-a)—f(x)
=—fx)

[ x=0,=0, £(0)= f2(0)~ /*(a)
= 3 @) =0 = f(a)=0]
= fQRa-x)=—f(x)

X

Sx)= 4_"2 +cos™! (2 1) +log(cos x)

f(x) is defined if— 1 < (g - 1] <1 andcosx>0

14.

15.

16.

17.

@

b

b

U

b

x E[O,E)
2

Clearly fis one one and onto, so invertible
y-3
Alsof(x)=4x+3=y = x= e
) _y-3
- 80 =

Given that f(x) = (x+ 1)2-1, x > -1
Clearly Dy = [, «) but co-demain is not given.
Therefore f(x) need not be necessarily onto.

But if £ (x) is onto then as f'(x) is one one also, (x + 1)
being something +ve, =1 (x) will exist where

(x+12-1=y
=S x+1=4y+1

Sx=-1+yy+l = flx)=Jx+1-1
fO=10) = @+1)?-1= Jx+1-1

S E+H12=Yx+1 = @+1)=(x+1)
SE+D)[(E+1)P-1]1=0 = x=-1,0

.. The statement-1 is correct but statement-2 is false.
Given that f(x)=x3+5x+ 1

f'®)=3x2+5>0, VxeR

f(x) s strictly increasing on R

(+ve squarerootasx+1>0)

Then

f(x)is one one
Being a polynomial f(x) is cont. and inc.

on R with xli‘[;f(x)=—oo
and )}i_r)r:of(x)=w
Rangeof f= (-, ©)=R

Hence f is onto also. So, f is one one and onto R.

1
S(x)=—==, defineif|x|-x>0
Jx| -

=|x|>x, = x<0
Hence domain of f{x) is (— e, 0)
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