SOLVED EXAMPLES

Ex.1

Sol.

Ex.2

Sol.

Ex.3

Sol.

Ex.4

Sol.

Ex.5

Which of the following is a function?

(A) {(21), (2,2), (23), 24)}

(B) {(1,4), (2,9), (1.6) , 3,9)}

(© {(1.2), (33), (2.3), (1.4)}

(D) {(1.2),(22), 32), 42)}

We know that for a relation to be function

every element of first set should be associated

with one and only one element of second set

but elements of first set can have same

f-image in second set which is given in (D).

Ans.[D]

X

Iff(x) = =

—_— , then f (y) equals
x-1

1
y
(A) x B)x-1
(C) x+1 (D) 1-x
y (x=-1/x x-1
-1 X—_l—l S x-1-x
X

f(y)= =1-x.
y

Ans.[D]

The domain of f(x) = is -

X3 —

(A)R-{-1,0,1}
(C) R—{0,1}

(B)R

(D) None of these

Domain = {x; x €R; x3 —x =0}
=R-{-1,0,1} Ans.[A]

The range of f (x) = cos % is -

(A) {0.1} (B){-1.1}
(© {-10.1} (D) [-1.1]
[X] is an integer, cos (—x) = cos x and

cos [Ej =0, cos 2 [Ej =-1.
2 2
cos 0 [Ej =1,cos3 [Ej =0,.....
2 2

Hence range = {-1,0,1} Ans.[C]

Iff:R* - R", f(x) =x*+ 2 and

Sol.

Ex.6

Sol.

Ex.7

Sol.

Ex.8

Sol.

Ex.9

g:R">R", g(xX) = vx+1
then (f + g) (x) equals -
(A) Vx?+3 (B)x+3
(C) Vx?+2+(x+1) (D)X2+2+ J(x+1)
(f+9) (x) =f(x) +9(x)
=x2+2+ +x+1  Ans. [D]
Function f(x) = x 2 + x 2 is -
(A) a rational function
(B) an irrational function
(C) an inverse function
(D) None of these

1 x+1

1
fy= Lo L X+t
) x> x® X

= ratio of two polynomials

. f(x) is a rational function. Ans.[A]

The period of | sin 2x | is-
(A) n/4 B)n2 ((C)=

Here [sin 2x| = /sin? 2x

_ f(l— c0s4x)
2

Period of cos 4 x is /2

(D) 2%

Period of [sin 2x | will be 7t/2. Ans.[B]

If f(x) = );—: , then f [ {f (x)}] equals -

(A) x (B)1/x (C)—x (D) -1/x

x-3)_,
x—3]_ x+1) = x+3

Here f {f(x)} = f (x+l - [Hj”_l_x
x+1

X+3
1-x 3

IR HE <13 =T:X Ans. [A]
—1 X+1

If f(x) = 2|x — 2| — 3|x — 3|, then the value of
f(x) when2 <x<3is -
(A) 5—-x (B)x-5




Sol.

Ex.10

Sol.

Ex.11

Sol.

Ex.12

Sol.

Ex.13

(C) 5x - 13

2<x<3=x-2|
Ix—3|=

f(x) =2 (x—2) - 3 (3 - x) = 5x — 13.Ans. [C]

(D) None of these
=X-2

Which of the following functions defined from
R to R are one-one -
(A) ()= x|

(C) f(x)=¢

X1#£ Xo = X1 # %2

(B) f(x) =cos x
(D) f(x) =x

= f(x1) = f(x2)
. f(x) = €~ is one-one. Ans. [C]
The function f: R — R, f(x) = x? s -
(A) one-one but not onto
(B) onto but not one-one
(C) one-one onto
(D) None of these
s 4=—4 butf(4)=1f(-4)=16
*. fis many one function.
Again f (R) = R* U {0} R, therefore f is into.

Ans. [D]
Iff:lo— N, f(x) = x|, then fis -
([ ] 3 — [ ]
[ ] 2 — [ ]
® 1§ [ ]
TIT [PT1]
(A) one-one (B) onto

(C) one-one onto (D) none of these
Observing the graph of this function, we find
that every line parallel to x-axis meets its graph
at more than one point so it is not one-one.
Now range of f = N = Co-domain, so it is onto.
Ans. [B]

I\)

Iff:R— {3} R {1}, f(x) = —then

00

function f(x) is -
(A) Only one-one
(C) Many one onto

(B) one-one into
(D) one-one onto

Sol.

Ex.14

Sol.

Ex.15

Sol.

-2

f(x)= E

f,()_(x 3).1-(x- 2)1 -1
(x-3)? (x-3)°

f'x)<0VxeR-{3}

f (x) is monotonocally decreasing function
= fis one-one function.
onto/ into : Lety € R — {1} ( co-domain)
Then one element x € R — {3} is domain is
such that

fX)=y= );—_2 STy=>X-2=Xxy-3y

y-1

..the pre-image of each element of co-domain
R — {1} exists in domain R — {3}.
= fis onto.

=x e R-{3}

Ans. [D]

Functionf: N — N, f(x) =2x+3is -

(A) one-one onto (B) one-one into
(C) many oneonto (D) many one into

f is one-one because for any x1, X2 € N
X1#Xo = 2X1+3# 2%+ 3 :>f(X1) if(Xz)

Further f71(x) = XT3 # N (domain) when

x=1,2,3etc.

.. Tis into which shows that f is one- one into.
Alter

f(x)=2x+3
f'x)=2>0VvxeN

.. f(x) is increasing function

.. f(x) is one-one function

& x=1,2,3, ...

- minvalue of f(x) is2.1+3=5
~fx)={1,2,3,4}

.. Co Domain = Range

.. f(x) is into function Ans. [B]

Functionf: R > R, f(x) = x3—x is -

(A) one-one onto (B) one-one into

(C) many-one onto (D) many-one into
Since -1 =1, but f (-1) = f(1), therefore f is
many-one.

Also let, f(x) = x* - x = a=x*-x - a = 0.
This is a cubic equation in x which has at least




Ex.16

Sol.

Ex.17

Sol.

one real root because complex roots always
occur in pairs. Therefore each element of
co-domain R has pre-image in R. Thus function
finonto.

.. function f is many-one onto.

Alter

f(x) = x3—x
=x(x-1) (x+1)
graph of f(x) is

14

g e e

from graph function is many one- onto function
Ans. [C]

Iff:R—>R, f(xX) =2x-1andg:R —> R,
g(x) = x2+ 2, then (gof) (x) equals-

(A) 2x*-1 (B) (2x - 1)°

(C) 2x*+3 (D) 4x2—4x +3

Here (gof) (x) = g [f(})] =g (2x - 1)

= (2x—1)%+ 2 = 4x>— 4x + 3. Ans. [D]
Iff: R - R, f(x) = 4x3+ 3, then f () equals-
173 1/3
X—-3 x'?=3
A) | — B
@ (%53 ()( . J

(C) % (x—3)¥3 (D) None of these

Since f is a bijection, therefore f ! exists. Now
if f-image of x is y, then f1: R — R defined as
follows :

fHy)=x=1(x) =y

1/3
Butf(x) =4x*+3=y=4x3+3=>x= (VT_?’j

1/3
Therefore f (y) = [—y;?’j

Ex.18

Sol.

Ex.19

Sol.

Ex.20

Sol.

Ex.21

o (x-3 1/3
=>f(x) = (Tj Ans. [A]

f(x) = \|x—1] and g (x) = sin x then (fog ) ()
equals -

(A) sin {Yix—1]|

(B) [sin x/2 — cos x/2|

(C) |sinx—cos X |

(D) None of these

(fog) (x) = f[g(x)] = f [sin x]

= JIsinx-1|

= J|1-sinx|

= \/|sin2 X/2+cos?x/2—2sinx/2cosx/2|

= \/l (sinx/2—cosx/2)?|

=|sinx/2—-cosx/2| Ans.[B]

ff:R->R f(x)=2x+1andg: R >R,
g(x) = x3then (gof)™*(27) equals -
(A)-1 (B0 (O)1

Here f(x) = 2x + 1 f Y(x) = XT_l

(D)2

and g(x) =x*= g}(x) = x*®
~ (gof) 1(27) = (fog™) (27)
=f g2 1= @N"]

3-1

=f13)=——=-=1 Ans.[C]

The domain of function f(x) = v2* -3* is -
(A) (=, 0] (B)R

(C) [0, x) (D) No value of x
Domain = {x ; 2X-3*> 0} = {x; (2/3)* =1}

=X €(—,0] Ans.[A]

The domain of the function
2
f(x) = sin’t (Iogz X?j is -

(A) [-2,2]- (-1, 1)
€ [1 2]

(B) [-1.2] - {0}
(D) [-2.21-{0}




Sol.

Ex.22

Sol.

Ex.23

Sol.

We know that the domain of sin"Xx is [-1,1]. So
for f(x) to be meaningful , we must have

2
_1<log X? <1

= 21<x¥2<2 x#0

= 1<x*<4,x%0

= xel[-2,-1u[12]

= xel[22]-(-1,1 Ans.[A]

2

The range of function f(x) = X 5 is -
1+x

(A) R—{1} (B) R*u {0}

(©) [0, 1] (D) None of these

Range is containing those real numbers y for
which f(x) = y where x is real number.

X2

1+ x2

Now f(x) =y == =y

y
= X= [—— (1)
1-y)
by (1) clearly y = 1, and for x to be real
y
1-—

— >0
y

y>0andy<1.

- y 2 _
wIfy=2then —=—+=(-2) and
(- fy=2then Yo =% = ()

y _
- J-2 ¢R)
0<y<1
", Range of function=(0<y<1)=[0,1)
Ans.[D]
If f(x) = cos (log x), then
f(x) f(y) — 1/2 [f (xly) + f(xy)] is equal to
(A) -1 (B) 1/2
(C) -2 (D)0

cos (log x) cos (log y)

—% [cos (log x/y) + cos (log xy)]

[cos (log x + log y) + cos (log x — log y)]

N |-

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

N =

Ex.24

Sol.

Ex.25

Sol.

Ex.26

Sol.

=0 Ans.[D]

X —X
IF ) =212 thenf (x +y) . f (x —y) is
equal to -

A % [f (x+ y) + f(x — y)]

(B)

N |-

[f(2x) + T (2y)]

(C) = [f(x+y). f(x-y)
(D) None of these

QXY QXY XY Xy

fix+y). f(x-y) =

2 ' 2
22X 4 2% 27X 27
- 4
1| 2% 4272 2% 42
"2 2 2

% [f(2%) + f(2y) ] Ans.[B]

Iff:R—>R.f(X) =2x+ x|, then
f(3x) — f (—x) — 4x equals -

(A) £(x) (B)-(x)
(© () (D) 2f(x)
f(3x) — f (—x) — 4x

= BX + [3X| — {-2x + | X[} — 4x

= BX + 3 x| + 2x — |X| — 4x

=4x + 2 |x] = 2 f(x). Ans.[D]

If g(x) = x>+ x—2and % (gof) (X) = 2x>—5x + 2,

then f(x) is equal to -
(A) 2x -3

(C) 2x®+3x + 1
g(x) = X%+ x -2
= (gof) (x) = gIf(x)] = [f(x)]*+ f(x) - 2

Given,% (gof) (x) = 2x*—5x + 2

(B) 2x + 3
(D) 2x*—3x -1

% [FOO2 + % f(X) — 1= 2C—5x + 2

= [f(X)]? + f(X) =4 x*— 10x + 6
= f(x) [f(x) + 1] = (2x— 3) [(2x - 3) + 1]




Ex.27

Sol.

= f(x) =2x-3 Ans.[A]

If f (x) = x| and g(x) = [x], then value of

1 1).
fog [—Zj + gof (—Zj is -

(A) 0 (B) 1
(€) -1 (D) 1/4

fog :f{g(—%ﬂf(l) 1

and gof { } =[1/4]=0

Required value=1+0=1.

Ans.[B]




