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11.

12.
13.
14.

15.

THINGS TO REMEMBER
[-n] = —[n]
[x + k] = [x] + k for any integer k.
[x]=-[x] -1
J’ —lifxeZ
[x] + [-x] = 1 0,ifxeZ

2[x]+1 ,ifxgZ
[x] [“Xz{z[x] ifxeZ
[x]2k= x>k, where k € Z
[x] <k=>x>k+ 1, wherek € Z
[x] >k =>x>k+ 1, wherek € Z
[x] <k =>x <k, wherek € Z

L Ix+yl =]+ ly+tx—[x]] forall x,y € R

[x] + ,:X+%:l+[x+§—}+...+|:X+nT—1:l= [nx], n € N.

[-nl=—[n]
l_—x—|=—|_x—|—l,wherexeR—Z
l——x+n—,=|_x-|+n,wherexeR—ZandneZ

,if x
[xl+ 1= {(l),ifxié

2[x]-1 ,ifxeZ

/16. [xj—,[—xj={ 2[x] Lifxez

12.
13.
14.

15.
16.
17.

18.
19.

[2]

logall =0,wherea>0,a#1
log,a=1, wherea>0,a# 1
log, (xy) log, [x | +log, | y |, where a>0,a# 1 and xy > 0

X X
log, (;) IOgalx]+loga|y|,wherea>0,a¢1and;>0

log, (x") =n log, | x |, wherea>0,a# 1 and x> 0

m
log " xm = 5 log, x|, where a>0,a# 1 and x> 0

1
x°g°y=yl°g°x,wherex>0,y>O,a>0,a¢1

if a > 1, then the values of f(x) = log, x increase with the increase in x i.e.

x<y4:>logax<1ogay
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20.

21.

22.

Also,
<0for0<x <1

log, x | =0forx=1]
>0forx >1
If 0 <a <1, then the values of f(x) = log, x decrease with the increase in x ie.,
X<y log, x>log, y

Also,
>0for0<x <1

loga X =0forx =1
- <Oforx>1

1

@fora>0,a¢landx>0,x¢l.

log, x =

Iff; D,—>Randg: D, — R are two real functions and ¢ e R, then
(i) f+g:D;n D, — R is defined as (f + g) (x) = f(x) + g(x)
(i) fg:D, N D, — R is defined as (fg) (x) = f(x) g(x)

f f f(x)
(iii) (QJ: D, N D, - {x : g(x) = 0} - R is deifined as (EJ(X) =~
(iv) ef: D; N D, — R is defined as (cf) (x) = ¢ f(x).
EXERCISE-1
Function as a special kind of relation.

Let f be a relation on the set N of natural numbers defined by f={(n, 3n) : n € N. Is f a function
from N to N. If so, find the range of f.

Function as a correspondence.

Domain, co—domain and range of a function.

Consider a rule f(x) = 2x — 3 associating elements of N (set of natural numbers) to elements of N,

This rule does not define a function from N to itself, because f{(1) =2 x1-3=_1 ¢ N e, 1 eN
is not associated to any elements.

Equal functions,?

2
X

—— and g : R — R be defined by g(x) =x + 2. Find

Let f: R - {2} — R be defined by f(x) =

whether f = g or not.

Letf:z—Z, g: z— Z be function defined byf={m,n?):nez},g= {(n,n]»):n e Z}. Show
that : f=g

Express the following functions as set of ordered pairs and determine their ranges :

(@) f:A—> R, f(x)x2+ 1, where A= {-1, 0, 2, 4},

(b) g:A—> N, g(x) = 2x, where A = {x:x e N, x<10}.

BRI 0y 8yner Faculty (PHYSICS by Afroz Sir) [3]
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10. Find the domain for which the function f(x) = 2x2 — 1 and g(x) = 1 — 3x are equal.

11. GivenA={-1,0,2,5,6,11},B={-2,-1,0, 18, 28, 108} and f(x) = x?> —x — 2. Is f(A) = B ? Find

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

f(A).

Let f: R — R be given by f(x) x? + 3. Find :

(@) {x:f(x)=28}

(b) the pre—images of 39 and 2 under f.

Let f: R — R be a function given by f(x) = x2 + 1. Find :

i f!{-=5} (ii) £ {26} (iii) £ {10, 37}

£(x) LifxeQ
0 . X)=
If f: R - R be defined as follows : _Lifx¢Q

Find :
(@ f172), £1/2),£(m).f(~2)

(b) Range of f

(c) pre—image of 1 and —1.

Let f: R — R be such that f(x) = 2X. Determine

(a) Range of f

(b) {x:f(x)=1}

(c) Whether f(x +y) = f(x) . f(y) holds.

Let A be the set of two positive integers. Let F : A — Z* (set of positive integers be defined by)
f(n) = p, where p is the highest prime factor of n

If range of £ = {3}. Find set A. Is A unquely determined ?

Let Ac Nand f: A - A be defined by
f(n) : the highest prime factor of n.

If range of f'is A. Determine A. Is A uniquely determined.

What is the fundamental difference between a relation and a function ? Is every relation a function
?

LetA={-2,-1,0, 1,2} and f: A — Z be a function defined by f(x) = x? — 2x — 3. Find
(a) range of fi.e. f{A)
(b) pre-images of 6, -3 and 5.

3x-2 , x<0;
If a function f: R — R be defined by f(x)={ 1 . x=0
4x+1 |, x>0.

Find (1), f(-1), £(0), £(2).
A function f: R — R is defined by f(x) = x% Determine
(a) range of f,

Our Super Faculty (PHYSICS by Afroz Sir)
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(b) {x:f(x)=4}
© {y:fly)=-1}.
22. Write the following relations as sets of ordered pairs and find which of them are functions :
@ {%y):y=3xxe{1,2,3},ye {3,609, 13}}
b {xy):y>x+ I,x=1,2,andy =2, 4, 6}
© {&xy):x+y=3xye{0,1,23}}
23. If f, g, h are three functions defined from R to R as follows :
O flx)=x2
(ii) g(x) = sin x
(iii) h(x) = x2 + 1
Find the range of each function.
24. LetX=1{1,2,3,4) and Y = {1,5,9,11, 15, 16}
Determine which of the following sets are functions from X to Y
@ £ ={(1 1,2 1,3 1), 15}
b) £={11),2,7,G,5
©) £={1,5),2,9,3, 1), 4, 5), (2, 11)}.

25. LetA={12,13, 14, 15, 16, 17} and f: A — Z be a function given by f(x) = highest prime factor of
X.

Find range of f,
26. If F: R — R be defined by f(x) = x2 + 1, then find {-! {17} and £! {-1}.

27. LetA= {9, 10, 11, 12,13} and f: A > N be defined by f(n) = the highest prime factor of n. Find
the range of f,

x? , 0<x<3
28. The function f is defined by f(x) = 3x

x2 , 0<xxk?2

The relation g is defined by g(x) = {3}( 2<x<10

Show that f is a function and g is not a function.

£07D-£)
/29, I f(x) = %2, find i

30. If fix) = 3x* - 5x2 + 9, find f(x - D).

1 1
31 Iff(x) = x + > Prove that [fx)]® = f(x3) + 3f(;).

1
X # X then show that

1
32, I f(6) = —

Super Faculty (PHYSICS by Afroz Sir) [5]




By : Dir. Firoz Ahmad

33.
34.

35.

36.

37.

38.

39.

40.

41.
42,

2x+1 3
ff(x)) = %13’ prove that x # )

x—1 1 .
If f(x) L —1, then show that f(f(x)) = — > provided that x # 0.
Let f be defined by f(x) = x — 4 and g be defined by

.x2—16
g(x) = X+4
A

X #—4

x=—4

H

Find A such that f(x) = g(x) for all x.

X
If £ is a real function defined by f(x) = PR then prove that :

3 (x)+1
F(x)+3
If f(x) = (x — a)% (x — b)?, find f(a + b).

f(2x) =

ax—b
If y(x) = bx—a’ show that x = f(y).

2 whenx < 0

e

when0<x <1
If f(x) =

Ho = e

whenx >1

Find (a) f(1/2) (b) f(-2) () f(1) d f(3)
© f(v-3)

1 1
If fix) =x3 — 2 show that f(x) + f(;)= 0.

1) 1
If for non—zero x, a f(x) + b (;)=;—5, where a # b, then find f(x).

If f(x) = z—":—i show that f[f{(x)}] = x.

Find the domain of each of the following functions :

M 0= k"2
|
(i) fix) = =

AIM POINTS
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(iii) f(x) = 4—x§
43. Find the domain of the function f(x) defined by

: 1
Ro= V4 Eo

44. Find the domain and range of the function f(x) given by

45. TFind the range of each of the following functions :

1
() )= 7— (i) €09 = \Io—x2

(iii) f(x) = " (iv) f(x) = 2
x?-9
46. Find the domain and range of the function f(x) = 3
X —_—

2
X
47. Let f= { %5 1+ %2 ] RS R} be a function from R into R. Determine the range of f.

48. Find the domain and range of the function

f= {(x: [ ,):xeR,x¢i—l}
l=x*

1
49. Find the domain and range of the function f(x) = ;
2-sin3x
50. Find the domain of each of the following real valued functions of real variables :
N f = L : 3x-2
(i) 160 = (i) f(x) = ——
) § 2x + ) 10 x? +2x+1
= V) {x) = 5———
(V) 1) x*-9 x* -8x+12

51. Find the domain of each of the following real valued frunctions for real variable :

1
i) fx)=.x_2 (iD) f(x) = -1

2

(i) fx) = \Jo_ 2 (iv) £x) = 7=

52. Fractional Part Function.

53. Exponential function.
54. Logarithmic function.
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55. Reciprocal of a function.

56. What are the sum and difference of the identity function and the reciprocal function ?
57. Find the product of the identity function and the modulus function.

58. Find the quotient of the identity function by the modulus function.

59. Find the product of the identity function and the reciprocal function.

60. Find the quotient of the identity function by the reciprocal function.

X
61. Let C be a non-zero real number and f: R — R be a function defined by f(x) = - for all x € R.

1
Find (i) cf (ii) c2f (iii) (;) f

62. Let f and g be real functions defined by f(x) = Jx+2 and g(x) = J4 —x?2 . Then find each of the
following functions :
(i f+g () f-g (iii) fg

f
(iv) 2 (v) ff (vi) gg

63. Let f be the exponential function and g be the logarithmic function. Find :
@H (E+g) ) (ii) (fg) (1) (iif) (39) (1) @iv) (5 g) (1)
64. Find the domain of each of the following function given by :

] 1
i) fx) = S (ii) f(x) = St x|
1 1
(iii) f(x) = \/X_—[X] (iv) \/x+—[x]

65. Find the domain of definition of the function f(x) given by
f(x) = log, {logs (log,(18x — x% — 77))}
66. Find the domain of definition of the function f(x) givey by

f(x) = ; VX+2

+
log;o(1-x)
67. Find the range of each of the following functions :

. .. " -4
() fx)=|x—3] () f0) =1-|x-2]| (iii) fix) = ';‘_4|
68. Find the domain and range of each of the following functions given by :
1

(i) f(XFﬁ (i) fx)=1-]x~3|
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69.

70.

71.

72.

73.

Find the domain of the real function f(x) defined by

-] x|
R PR

f
Findf+ g, f—g cf=(c e R, C#0), fg, — f and — " in each of the following :

() Iffix)x*+1and g(x)=x +1

(i) Iff(x) = \/x—1 and g(x) = x+]

If f(x) = log, (1 —X) and g(x) = [x], then determine each of the following functions :

.. .. I .. g
(i f+g (i) fg (ii1) 2 (1v) n

fifl g1
Also, find (f + g) (-1), (fg) (0), (QJ(EMFJ(E)

1
If f, g, h are real function defined by f(x) = /x+1, gx) = - and h(x) = 2x? — 3, then find the
values of (2f + g — h) (1) and (2f + g — h) (0).

I-x , x<0
The function f is defined by fix)=4 1 , x=0. Draw the graph of f(x).
x+1 , x>0
EXERCISE-2

Answer each of the following questions in one word or one sentence or gs per exact requirement of

the questions.

|

‘Write the range of the real function fx)=]x|.

-7
Write the range of the function f(x) = sin [x], where 7 =3 5 2

If f(x) = cos [n?] x + cos [-7?] x, where [x] denotes the greatest integer less than or equal to x, then
write the value of f(r).

Write the range of the function fix) e*1xl, x e R,

1 1
Iffix)=1- I then write the value of f(f (;D

If f{x) = 4x — x2, x € R, then write the value of f(a + 1) — f(a — 1).

1
Write the domain and range of function f(x) given by f(x) = \/;|_X_|

Write the domain and range of function f(x) given by f(x) = \[x]-x .

r Super Faculty (PHYSICS by Afroz Sir) |_9—|
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1.

EXERCISE-3
If f(x) = cos (log x), then

1] [ x?
f(x?) f(y?) — E{f("y—z'}*' f(xzyz)} has the value

(@ 2 (b) -1 (c) 1/2 (d) none of these

1 X
If f{(x) = cos (log x), then f(x) f(y) — 2 f ; +£(Xy){ has the value

(a) -1 (b) 172 (c) 2 (d) none of these
The range of f(x) = cos [x], for n/2 < x < 7/2 is

(a {-1,1,0} (b) {cos 1, cos 2, 1} (¢) {cos 1,—~cos 1,1} (d) [-1, 1]
Which of the following are functions :

@ {xy):¥=%X%7yeR} () [x, y(:y=[x|, x,y € R}

() {xy):x2+y?=1,x,yeR @ {xy):x2-y*=1,%x,y € R}

3

I+x 3x+3 )
If f(x) = log I—x and g(x) = then f(g(x) is equal to

1+3x2°
(a) f(3%) (b) {f(x)}’ (c) 3f(x) (d) ~f(x)
I+x 2x
If f(x) = log(l__;J , then f(mj is equal to
(@) {fx)}? (b) {fx)}’ (c) 2£(x) (d) 31(x)
££00 = 22 then fix + y) fx — y) is equals to

1 1 1 1
(@) 7 {f2x) + f(2y)] (0) 5 [f2x) —f2y)]  (0) 720 + 2] () 7 [f2x) - f2y)]

1
If 2f(x) - 3f (;j =x? (x # 0), then f(2) is equal to

8.
7 5

(@) -2 (b) 5 (c) -1 (d) none of these
9. Iff(x) = cos (log, x), then f ~ f vy )2 Y y is equal to

(a) cos(x —y) (b) log (cos (x —y)) (©1 (d) cos(x +y)
10. The function f : R — Ris defined by f(x) = cos? x + sin* x. Then, f(R) =

(a) [3/4,1] (b) (3/4, 1] (c) [3/4, 1] (d) (374, 1)
[10] Our Super Faculty (PHYSICS by Afroz Sir) [ [
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I1. Iff:R > Rand g: R — R are defined by f(x) = 2x + 3 and g(x) x2 + 7, then the values of x such
that g(f(x)) = 8§ are
(@ 1,2 () -1,2 (c) -1,-2 @i, -2

12. If f: [-2, 2] = R is defined by

-1 L,for-2<x<0
fx) = x-1 ,for0<x<2°

{xe[-2,2]:x<0and f(|x|)=x} =

then

1
(@ {-1} (b) {0} © {—5} (d) ¢

1 1
13. If f(x) = 64x3 + — and a, B are the roots of 4x + S 3. Then,
X

(@ flo) = f(B)=-9 (b) f(ar) = f(B) = 63 (c) f(o) = f(B) (d) none of these
10 200
14. If ef0 = g :Lz ,x €(-10,10) and f(x) kf(100 _:;2 ), then k =
(a 0.5 (b) 0.6 (c) 0.7 (d) 0.8
15. If f: R — R be given by
f(x) = i " for all x € R. Then
(a fx)= f(l - X) G +f1-x=0 @Efx+f1-x)=1 (@) fx)+fx-1)=1

X+3
16. The domain of definition of f(x) = | ’m is

(@) (-0, 3]V (2,5) (b) (=0, -3)U (2,5 (c) (~o, 3] [2,5] (d) none of these

[x-2 [i-
17. The domain of definition of the function f(x) = z_’_ > + ﬁ is
(c)

(@) (=0, -2) U (2, ) (b) [-1, 1]

(d) none of these

18. The domain of definition of f(x) = /45 _x2 is

(a) R-[0,4] (b) R—(0, 4) (c) (0, 4) (d [0, 4]
19. The domain of definition of f(x) = \/x —3_2Jx—4 —\[x—=3+2/x -4 I

(a) [4, ) (b) (-0, 4] (c) (4, x) (d) (0, 4)
20. The range of the function f(x) = | x -1 | is

(a) (-, 0) (b) [0, x) (c) (0, ) (d R
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