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Chapter 1
REAL NUMBER LINE
. ARSI .
—00 < x < +»
SETS AND INTERVALS
(i) {a, b}
It is a set and a and b are the elements of the set.
(i) [a,b]
It is a closed interval.
If x € [a,b], then a < x < b.
(iii) (a,b)
It is an open interval.
If x € (a,b), thena < x < b.
MCQ-1:
If x € (5,8), then____?
(a)x = 5,8 only (b)5<x<8
(c) 5<x<8 (dx<5andx =8
Solution:
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All real numbers between 5 and 8 but 5 and 8 are not
including, so

5<x<8
The answer is (c)
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(1) If x € {3,10}, then which of the following is true?
(@) x =3,10 only (b) 3<x<10
() 3<x<10 (d) x<3,x=>10
(2) If xe[6,7], then which of the following is true?
(@) x = 6,7 only (b) 6<x<7
c)b<x<7 d x<6,x>7
(3) If x €(3,9], then which of the following is true?
(@) x = 3,9 only (b) 3 <x<9
() 3<x< 9 (d 3<x<9

GREATEST LOWER BOUND (g.l.b)
AND
LEAST UPPER BOUND (L.u.b)

A = {a,b}is a set.
(i) Lower boundsof A: x <a
(ii) Greatest lower bound of A= a
(iii)  Upperboundsof A: x=b
(iv) LeastupperboundofA = b

MCQ- 2:
If B ={x:5 < x < 7}, then what is the least upper bound of B?

(@) 5 (b) 6 (c) 7 (d) None
Solution:

> upper bounds of B = x =7

~lubofB=7

The answer is (c).
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(1) If B ={3,6,9,10} is a set, then upper bounds of B = x =?
(@) x =10o0only (b) x =10 () x< 3 (d) x = 3 only
(2) If B ={5,6,7,8}, then least upper bound of B = x =?

(@) x =5 (b) x =8 (c)x <5 (d)x>= 8
(3) If B ={-3,1,5}, then greatest lower bound of B = x =?
(@) x = -3 (b)x =5 () x <—3 (d) x=5

(4) If B ={-5,6,12}, then lower bounds of B = x =?
(@) x ==5o0nly (b)x=12o0nly (c)x <-5 (d)x=12
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FUNCTIONS

Definition 1:

A function f assigns to each element x of set A an element f(x) of another set B.
f:A->B,Vx€A and f(x) €EB
Explanation with Mapping: (Different style of mapping)

(1) fis a function A into B.
1 3 4
A ‘ 1 L 'l 1 >
f j«
B — v T T T B
5 6 8 10
) f is a function A into B.
f
A = B
2
S 10
(3) f is not a function A into B.
A Li B
2 10
/ 20
<4 30
40
because f(4)=20 and f(4)=30.
4 has two images 20 and 30.
(4) f is not a function A into B.
A f B
1 6
2 8
5

because 5 has no image.
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RELATIONS
A relation is a set of ordered pairs.
or
Any subset of the set of Cartesian product A X B is called relation.
Examples:

If A ={1,3,5}and B = {2,4,6} then the following subsets are relation between A
and B.

() {(1,2),(1,4),(2,6)}
(i) {(3,4),(1,6),(3,4),(5,6)}

FUNCTIONS
Definition 2:

A relation f of between A and B is called a function if every x € A thereis
exactlyoney € B.

The element y is denoted by f (x).
Examples:

If A ={1,3,5}and B = {2,4,6} then the following subsets are relations are the
functions A into B.

Examples:

(i) f=1{(12),(34),(56)}

(i) f={(14),(36) (54)}

(i) f={(12),(3,2),(52)}

(iv) £ =1{(1.2),(3,4),(56)}

Following are not functions from A into B.

(i) f=1{12),(34),(3,6),(56)}
because 3 has two images 4 and 6.

(i) f=1{(12),(3,6)}

because image of 5 does not exist.
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M(Q- 3:
f:A — B isafunction such that A = {2,5} and B = {3,8,9}.
Which of the following is correct?
(@) f=1{(2,3),(5,9)} (b) f=1{(2,3),(2,5)}
(c) f=1{(2,3),(5,8),(5,9)} (df ={(5,8)}
Solution:

Option (a) : Each element of set A has an element in set B.

The answer is (a).

Explanation:

Options (b), (c) and (d) are not correct because
Option (b):  {(2,3),(2,5)}
2 € A has two images in set B,
thatare3and 5
option (c):  {(2,3),(5,8),(5,9)}
5 € A has two images in set B,
that are 8 and 9.
option (d) : {(5, 8), } (2,2)
2€ A has no image in B, such that (2, ?).

M(Q- 4:

If f:N =N, then which of the following is correct?
(@) f(x) = 5«2 (b) f(x) = Vx +3
(c) f(x) = x°+3 (d) f(x) = x*-1

Solution:

~f(x)eN={123,..}
Option(c):
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x3eN , V xeN
and (x3+3)eN | VxeN

The answer is (c).

Explanation:

Option(a) : check at 3

1 9
f@)=5x32 =N

2
Optionb: f(5) =V5+3¢N
Optiond: f(1) =12—-1=0¢ N

(1) A={1,3,6},B={58}and f: A > B.
Which of the following is a function?

(@) f=1{15,38,35} (b) f={(18),05)}

(c) f=1(65),(18),33)}  (d) f=1{(15)(35)(6,5)}

(2) If f:N>Z, then which of the following is true?
(a) f(x) = %(Zx +1) (b) f(x)=2x3—-15x
(c) f(x)=+vx+2 (d) f(x)=x++/x
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VALUE OF THE FUNCTION

If f is a function f:A > B
(i) f(a) is the value of the function at x = a,

if a € A and the value of the function exist if f(a) € B.
(ii) f (@) is not the value of the function at x = a,

if azA.
MCQ- 5:
If f:R = R is given by

fx) =vx
then f(16) =?
(a) 16 (b) 2 (c) 4
Solution:
| e [ =Vx
f(16) = V16
=

The answer is (c).
MCQ-6:
If f:Z — R is defined by

(24 x2% when xez*
f(x)_{S—x when x €7

then f(—6) =?
(a) 49 (b) 38 (c) O
Solution:
Z : set of integers

Z  :set of negative integers
Z™ : set of positive integers

M. MAQSOOD ALI

(d) 11
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~f(x)=5-x
f(=6)=5-(-6)
= 11
The answer is (d).
MCQ- 7:
If f:N->R isdefined by
f(x) =8x%+3
then f(=2) =?
(a) —29 (b) 35 (c) O (d) None
Solution:
N=1{1,2,34,..}

N is the set of natural numbers.
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~ f(=2) does not exist.

The answer is (d).

MCQ- 8:
If f:[—3,8] = R is defined by
fx) =2vVx +3
then f(9) =?
(a) 3 (b) 21 (c) 9 (d) None
Solution;
| flz38l >R ] |
9 ¢[-3,8]

~ f(9) does not exist.

The answer is (d).

10
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EXERCISE-4
(1) A function f:[2,8] = R is defined by f(x) = 2x3 — 5.
What is the value of f(1)?
(a) 12 (b) 6 (c) -3 (d) None
(2) Afunction f:[6,12] =N is defined by f(x) = 2x? + 6x.
What is the value x when f(x) = 7/2 ?

(a) —1/2 (b) 5/2 (c) 3/2 (d) —7/2
(3)
_(2x*-—1, 2<x<5
f(x)_{x2+2 ., 5<x<10
f5) =?
(a) 27 (b) 49 (c) 76 (d) None
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ONE TO ONE FUNCTIONS
A function f: A — B is said to be one to one if x; # x, implies that f(x;) # f(x;)
such that x;,x, € Aand f(x,), f(x,) € B.
Examples:

(a) Following functions are one to one functions.

1 a f B (2)
> f
A e B
1 > 2
2+ > 1
2 > 4 10
44 130
140
(3)
-2 -1 0 1 2
A - . . h . . -
B“ T T 1 T 1 1 T >
-8 -6 -3 0 3 6 8

(4) IfA = {1, 2, 4} and B = {1, 10, 20}
and f = {(1, 1), (2, 10), (4, 20)}

(5) f(x) =5x, VxR

(6) f(x) =x* +3x, VxeR

(b) Following functions, are not one - one functions.

1) f(x) = |x|
(2) f(x) = 6 (or any constant function)
3) A f
R
1
2
3

12
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MCQ- 9:

If f: A — Bsuchthat A = {2,6,8}and B = {1,3,5,7,9} then which of the
following is one to one function?

(@) f=1{(2,1),(8,3),(6,1)} (b) f ={(2,3),(8,7),(6,5),(2,9)}

() f ={(2,1),(8,9)} (d f=1{(2,1),(8,9),(6,5)}
Solution:

f is a function and the images of 2,8 and .6 are
different.

~ f isone to one.

The answer is (d).

Explanation:

Option (a):{(2,1),(8,3),(6,1)}
f is not one to one, the images of 2 and 6 are same.

Option (b) : {(2,3), (8,7),(6,5), (2,9)}
f is not a function.
+ 2is repeated in the domain.

Option (¢ ) : {(2, 1), (8,9)} (6,7?)
= f(6) does not exist.
~ f is not a function.

13
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ONTO FUNCTIONS

A function f: A = B is said to be onto if for every y € B there is some x € A such
that y = f(x).
Examples:

(A) Following functions are onto functions.

(1)

A f B
e
1 > 2
i i
s &
3

because each element of B is the image of some element of A, under f.

(2) -1 0 1
A - L L L -

B =% T

\

because each element of B is the image of an element of A under f.

(B) Following functions are not onto functions.

(1)

because 8 € B is not the image of any element of A under f.

14
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M(CQ- 10:

If f: A — Bsuchthat A = {5,6,7}and B = {2,4} then which of the following is
onto function?

(@) f=1(52),(64)} (b) f=1(52),(6,2),(7,4)}
() f=1(52),(64),(62); (d) f=1(52),(62),(7.2)}
Solution:

Option (b) f is a function and onto.
Because all the elements in B are the images of the elements in A.

The answer is (b).

Explanation:

Option (a) and option (c) are not functions.
Option (d) is a function but not onto because for 4 ¢ B
is not the image of any element in A.
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COMPOSITE FUNCTIONS
Suppose that A, B and C are three sets. Let f be function A intoB
y = f(x), Vx € Awherey € B.

Geometrically it can be represented as

f
A i B

Let g be a function B into C, then
z=g9g(y), YY€EB wherez€e(C

B g C

a——————

h is a new function A into C defined as

h(x) = g[f (x)]
is called composite function.

Geometrically it can be represented as
h

@/———\ ./"_\\
The composite function g[f (x)] is written as

(9of) (%)

read “g composed with f ”.

16
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If f(x) = 5x — 3 and g(x) = 2x2, then fog =?
(b) 10x3 — 6x?

Shortcut”
(i) fog=1r(9)
(i) gof =9(f)
(i) fof =f(f)
MCQ- 11:

(a) 10x% —3
Solution:

(c) 2(5x — 3)?

M. MAQSOOD ALI

fog = f(g)

{Replace x with g

{Put the value of g(x)

= 5g-3
=5(2x?)—3
=10x%2 -3
The answer is (a).
EXERC
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(d) 2x% +5x — 3
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POLYNOMIAL FUNCTIONS
A function is of the form
P(x) =a,x"+a,_x" 1+ +ax+a,
is called polynomial function in x of degree n, where n is non-negative integer and
the highest power of x, where a4, a,,_4, ..., @1, g are real numbers.

Particular Polynomial Functions:

i) fn=0 = P(x)=a, (constant function, degree 0)
(i) fn=1 = Px)=a;x+a, (linear function, degree 1)
(i) fn=2 = P(x) =ax*+ax+a, (quadratic function, degree 2)
MCQ- 12:

Which of the following is a polynomial function?
3
(@) f(x) =2x++/x (b) f(x) = §x2+2x

2
(c) f(x) =5x3 +2 (d) f(x) =2x"3 + 6x2
Solution:
Option(b): the powers of x are non-negative integers.

The answer is (b).

MCQ-13

What is the degree of the polynomial function f(x) = 5x* + 3x2 + 9x ?
(@) 5 (b) 9 (c) 4 (d) 1

Solution;

The highest power of x is 4.
The degree of the polynomial function is 4.

The answer is (c).
EXERCISE-7
(1) Which of the following is a polynomial function?
(@) f(x) =5 (b) f(x)=2Vx+3
(€ fQ)=—+7x d) f(x)=5x"°+6

18
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EVEN FUNCTIONS
A function is said to be even function, if
f(=x) = f(x)
ODD FUNCTIONS
A function is said to be odd function, if
f(=x)=—f(x)
Note:

(1) fx) =gx) + h(x) +t(x) + -
(i) fiseven functionif g, h,t ...are even functions.
(ii) f is odd functionif g, h,t ... are odd functions.
(2)  fl)=g0).f(x)
(i) f is even function if g and h both are even or both are odd
functions.
(ii) f is odd function if one of them g or h are odd function and
other is even function.

g(x)
() W=7
(i) f is even function if g and h both are even or both are odd
functions.
(ii) f is odd function if one of them g or h are odd function and
other is even function.

(4)  Aconstant function is an even function.

M(Q- 14:
Which of the function is an odd function?

(a) f(x) =x*+5 (b) f(x) = 2x2

(c) f(x) = 3x3 + sinx (d) f(x) =x°+cosx
Solution:

F o o M e M e M e R M M M M M M e E M M T
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f(—=x) = 3(—x)3 + sin(—x)
= —3x3 —sinx
= — (3x3 +sinx)

= —f®

The answer is (c).
Shortcut:

Since x3 and sinx are odd functions.
So that f(x) is an odd function.

The answer is (c).

Explanation:

Option (a) : There is a constant term 5, so it can not be an odd
function.
Option (b) : The power of x is an even number , which is 2, so it is not
an odd function.
option (d) : cos (—x) = cosx # — cosx
~ itis not an odd function.
Option ( ¢ ) : the power of x is odd number, thatis 3so (—x)3 = —x3 and
sin (—x) = — sinx.
So f is an odd function.

EXERCISE-8
(1) Which of the following is neither even nor odd function?
(a) f (x) = 3x3+ 2x (b) f(x) = 2x*>+ 9
(c) f(x) =5x3+6 (d) f(x) = x? + cosx

20




www.mathbunch.com M. MAQSOOD ALI

FREE DOWNLOAD

ALL BOOKS AND GD ON MATHEMATICS

BY

M. MAQSOOD ALI

FROM WEBSITE

www.mathbunch.com

21






