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Rationale of This Course

Business math is the study and use of mathematical
concepts and skills related to business. It covers a wide
range of topics, including finance, accounting, economics,
statistics, and more. Business math is used in many
different fields, such as marketing, management, and
decision-making. The purpose of studying business math
is to provide students with the necessary skills to solve

problems in the business world. Business math is

important because it helps students and practitioners
understand and use mathematical concepts in real-world
situations. Without business math, many business
decisions would be made without a true understanding of
the numbers involved or the potential consequences of

important business decisions



Course Learning Outcome (CLO)

After completion of this course successfully, the students will be able to demonstrate an understanding of
basic marketing mathematics by solving relevant problems, including trade discounts, cash discounting, and
markup and markdown calculations. Apply the principles of simple interest to solve relevant problems in
financial applications.

CLO1

CLO 2

CLO3

CLO 4

CLOS

CLOG6

Understand different types of numbers and its classifications and with examples.

Demonstrate Surds and Indices and its operations and apply it in business problem
solving.

Understand the simultaneous linear equations, inequalities and its business application and
create equation to solve problems.

Understand different set operations and apply it in business related problems.

Analyze and solve problems regarding permutation counting, apply permutations and
combinations to business problems.

Evaluate different types of logarithms with example, apply Logarithms related business
problem solving.



Content of the Course

Content of Courses Hrs CLO’s

Number system - The Natural Number's- The integers - Prime Numbers - Rational
)50 | Numbers and Irrational Numbers - Real Numbers: Properties of rational and real [ (g 01
numbers - Imaginary and Complex Numbers.

Definition of Indices - Laws of Indices-positive and fractional Indices operation with
\ps | power functions. Definition of surds - Similar Surds - Operations on Surd - Root of | 8 02

Mixed Surd.
Definition of Equation, Different Types of Equation with Examples, Nature of Equation,
03 Linear Equation, Quadric Equation, Cubic Equation, Exercises. 08 03
Theory of sets, elements, Methods of Describing a set — Types of sets- Operations of sets
-Union and Intersection of sets - complement of a set-power set, Algebra of sets -
20 Difference of two sets - partition of a set - Number of Elements in a Finite set - Set 06 04
Relations - Related problems and Applications of set theory.
Fundamental rules of counting- Permutations- Factorial notation- Permutations of n
different things- Circular permutations- Permutations of things not all different-
05 2 05

Restricted permutations- combinations- Restricted Combinations- Combinations of
things not all different.

I[7 | Meaning of Logarithms, Fundamental Properties and Laws of Logarithms, Exercises. 04 | 06




Week

Assessment Strategy mapped with CLOs.

Course Plan, Specific Content, Teaching Learning and

Teaching- :
Task Heading Learnilth Assessment | Corresponding
Strategy Strategy CLO’s
Number system - The Natural Number's- The integers - Lecture, [Presentation
Number System|_ . . . . . . CLO 01
" y Prime Numbers - Rational Numbers and Irrational Numbers | Discussion , Quiz
Real Numbers: Properties of rational and real numbers - Lecture, i
Number System ) Y P Y } 4 ) Quiz, Or'al CLO 01
Imaginary and Complex Numbers. Discussion |Presentation
Real Numbers: Properties of rational and real numbers - Lecture Gro
Number System|: - . P Y ZECTr, Houp CLO 01
Imaginary and Complex Numbers. Discussion | Assignment
Surds and  |Definition of Indices - Laws of Indices-positive and Lecture, Oral CLO 02
Indices fractional Indices operation with power functions. Discussion |Presentation|
Surds and  |Definition of surds - Similar Surds - Operations on Surd - Lecture, Written CLO 02
Indices Root of Mixed Surd. Discussion | Assignment
Equation Definition of Equation, Different Types of Equation with I‘Jecturfe, Written CLO 03
Examples, Nature of Equation, Discussion | Assignment
. . . . . . Lect .
Equation Llnear. Equation, Quadric Equation, Cubic Equation, ‘ec urfe, Quiz, Or.a1 CLO 03
Exercises. Discussion |Presentation
. . . . . . Lect
Equation Llnear. Equation, Quadric Equation, Cubic Equation, ‘ec urfe, Qroup CLO 03
Exercises. Discussion | Assignment
. . . . . . Lect 1
Equation Llnear‘ Equation, Quadric Equation, Cubic Equation, ‘ec urfe, Ora ' CLO 03
Exercises. Discussion |Presentation|




Course Plan, Specific Content, Teaching Learning and
Assessment Strategy mapped with CLOs.

Week

No.

10

11

12

13

14

15

16

17

Teaching- :
A
Task Heading Learnitl ssessment Correspo?dmg
Strategy Strategy CLO’s
ibi - Lect P tati
Sets Theory of sets, elements, Methods of Describing a set ‘ec ur.e, resen 2‘1 ion CLO 04
Types of sets. Discussion , Quiz
Operations of sets -Union and Intersection of sets - Lecture Quiz, Oral
Sets complement of a set-power set, Algebra of sets - Difference ) L Presel’l tation CLO 04
of two sets. Discussion
Sets partition of a set - Number of Elements in a Finite set - Set Lecture, Group CLO 04
Relations - Related problems and Applications of set theory.| Discussion Assignment
. Fundamental rules of counting- Permutations- Factorial Lecture, Oral
Counting ) ) g ) ; ) ) CLO 05
notation- Permutations of n different things- Discussion |Presentation
Circular permutations- Permutations of things not all Lecture, Written
Counting ; P ) ) & ; ) ) CLO 05
different- Restricted permutations Discussion | Assignment
. Combinations- Restricted Combinations- Combinations of Lecture, Written
Counting ) } ; ) ) CLO 05
things not all different. Discussion | Assignment
Meaning of Logarithms, Fundamental Properties and Laws Lecture, uiz, Oral
Logarithms g_ 8 P . . Q . CLO 06
of Logarithms Discussion |Presentation|
. . Lecture, Written
Logarithms |Logarithms Exercises. . . . CLO 06
Discussion | Assignment




Assessment pattern

REFERENCE BOOKS:

1. Business Mathematics By D.C. Sancheti and V.K. Kapoor.
2. Business Mathematics By J K Sharma.

Semester End Exam (SEE 60 Marks)
Blooms Category Test (Out of 60)
Remember 10
Understand 10
Apply 10

Analysis 10
Evaluate 10
Create 10

Continuous Internal Evaluation (CIE 90 Marks)
Co-
Blooms Test Assignme Quiz curricular
Category 45) nts (15) (15)  Activities
as)
Remember 05 5
Understand 05
Apply 10 Attendance
Analysis 8 15
Evaluate 7
Create 10
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Significance of Mathematics

Mathematics is the science of order, space, quantity and relation. It is that science
in which unknown magnitudes and relations are derived from known or assumed
ones by use of operations defined or derived from defined operations.

Pure mathematics is the science of implication. Abstract mathematics is concerned
with general operations and such order and relationships to which these operations
apply without concern about practical applications.

Applied mathematics consists of the application of pure mathematics to content
drawn from observation or experience.

History of mathematics 1s as old as the history of mankind. Generally,
mathematics provides a system of logic which helpful in analyzing many theoretical
vis-a-vis practical problems in social science and biological sciences as well as in
the field of commerce and management. In fact, a new field of applied mathematics
has come into prominence under the name of business mathematics which has now
been introduced 1n all business-oriented courses.
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Significance of Mathematics

The business problems in the global market, too, can be handled more efficiently: (i)
by using the scientific method and (i1) by applying appropriate mathematical techniques
where they have been developed.

Today's business world 1s very complex and competitive. Hence, the present and
potential business executives use of mathematical techniques for making pragmatic
decisions. A large number of important decision problems in business involve allocation
of scarce resources to various activities with the aim of achieving higher profit or lower
cost or both.

Business firms and their operation continue to increase in size and complexity. These
increases have produced new variables, new problems, risk and uncertainties - all of
which make new demands on todays' managers. Increasingly managers must turn to new
mathematical tools and techniques if they are to cope with the problems related to
critical business decisions which must be made. Businessmen can use new mathematical
tools for arriving at optimal solutions operating within limited scarce resources, more
efficiently and effectively. The ambitious business executive today will make use of the
latest equipment and ideas provided in this mathematical and scientific age.

Therefore, we should use mathematical method where they can give clear solutions to
business problems. because by doing so we can use the scarce resources of a business
more efficiently.
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The Number System

Classical algebra deals with various systems of numbers in
relation to the two direct composition of addition and
multiplication and the two corresponding inverse composition
of subtraction and division.

There are various systems of numbers, the most
comprehensive being the system of complex numbers which is
reached through a series of successive extensions.

One should now that the number system is far from simple and
that number of various kinds (natural numbers, fraction,
rational number, irrational number etc.) are used in modern
mathematics.
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Classification of Numbers
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Complex Numbers

Complex Number: A number of the form a + ib, where a, b are real numbers and i = v—1

1s known as a complex number.

The real number ‘a’ is call the real part and the number ‘ib’ is called the imaginary part of the
complex number, i.e. a + ib. In fact all the real numbers and imaginary numbers put together
constitute the system of complex numbers.

Therefore 4 + 5i,3 — 4i,4 +vV—6,9 — 7i etc, are all complex numbers.

Conjugate complex: Two complex numbers whose imaginary parts differ in sign are called
conjugate complex numbers. If a + ib is a complex number, then its conjugate complex

number will be a — ib. In fact both are the conjugate of each other.

Now the sum = (a + ib) + (a — ib) = a + ib + a — ib = 2a which is real. And product =
(a +ib)(a — ib) = a® — aib + aib — i’b? = a? — i’b? = a* + (—=1)b? = a® + b* which

1s also real.

Hence we see that the sum and the product of two conjugate complex numbers is always real.
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Real Numbers

Real Numbers: A number 1s said to be real if 1t 1s rational
of irrational. One of the important features of the real
number is that they can be represented by points on a
straight line.

We refer to this line as the real line.

Those numbers to the right of 0, i.e. on the same side as 1,
are called the positive numbers and those numbers to the
left of 0 are called the negative numbers. The number 0
itself 1s neither positive nor negative.
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Imaginary Numbers

Imaginary Numbers: Imaginary numbers are introduced
when 1t 1s required to extract the root of a negative number. In
other words, square roots of negative number are called
imaginary numbers.

Example 1.1: a° —4a + 13 =0

Solution: a’?—4a+13=0
Or,(a—2)?+13 =4
Or,(a—2)>+9=0
Or,(a —2)? = -9
Or,(a—2) =+V-9
Or,a =2 + 3i

Z\ Prepared By: Md. Shakibul Ajam
Lecturer, Department of Mathematics 16
2= University of Global Village (UGV), Barishal.




Rational Numbers

Rational Numbers: The rational numbers are those real numbers which
can be expressed as the ratio of two integers. We denote the set of rational

numbers by Q. Accordingly the set Q = {s tq < pand,q # 0} is called
the set of rational numbers.

In order to divide one integer by another, the fractions are introduced. The
division by 0 1s not allowed because it gives rise to absurd results. The
entire system evolved until now 1s called the rational number system. A

rational number can be ways put in the form and s, where p and q are

integers and g # 0.

The rational numbers are closed not only under the operations of addition,
multiplication and subtraction, but also under the operation of division
(except by 0). When these operations are performed on any two rational
numbers, the result is always a rational number.
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Irrational, Integers, Natural & Prime Numbers

Irrational Numbers: The number which cannot be put in the form g are known as irrational

numbers. Thus v10,v 11 etc, are all irrational numbers.
Integers: The integers are those real numbers, —4,—3,—2,—1,0,1,2,3,4 ...
We denote the integers by Z, hence we can write Z = {...— 4,—-3,-2,—-1,0,1,2,3,4 ... }

The integers are also referred to as the whole numbers. One important property of the integer
is that they are “closed” under the operations of addition, multiplication and subtraction i.e.

the sum, product and difference of two integers is again an integer.

Natural Numbers: The natural numbers are the positive integers. We denote the set of natural
numbers by N. N = {1,2,3,4}

Prime Numbers: The prime numbers are those natural numbers P, excluding 1, which are
only divisible by 1 and P itself. We can write, P # 0, whose divisors are 1 and +P only.

We list the first few prime numbers, i.e.
2,3,5,7,11,13,17,19, 23,29 ..

Prepared By: Md. Shakibul Ajam

Lecturer, Department of Mathematics

2= University of Global Village (UGV), Barishal.

19



Fractions

Fractions: If we divide an inch into fourth equal parts, each of the part is one-fourth of an inch
written i of an inch. In this case the number 4, written below the short horizontal line, shows into
how many parts the inch has been divided, while the number above the lines shows how many of the
parts have been taken. Thus the expression i of an inch, the number 4 below the line shows that the
inch has been divided into four equal parts; and the number 1 above the line shows that one of these
equal parts are taken. Such expression as i is called fractions.

The number below the fraction line 1s called the denominator, while the number above the fraction
line is called numerator. The numerator and denominator are called the terms of the fraction.

A fraction like Z whose value is less than unity is called a proper fraction. In a proper fraction the

numerator 1s less than the denominator.

. 4 : . : :
A fraction like 3 whose value is greater than unity is called an improper fraction.

: . 4 6 : : : :
Fractions like Zoe whose value is equal to unity also known as improper fraction.

A mixed number is one consisting of a whole number and a fraction. The number 2% is a mixed
number consisting of the whole number 2 and the fraction %. It is read two and three- fourths and

3 : :
means 2 plus " Now we illustrate a few examples of fractions as under.
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Number System (Examples)

1 1 1 1
| Example 1.3 & Find the sum 0f2§ +3§ +3'g +2§

1,01 1 5 .10 19 17
Sol. 25 +33 +3g *25 =3+ 3 *76 T3

60 +80+76+51 267 2111
= 24 - 24 8

mla 1.4 B Simplifyz% +% .% x:!" % _l% + ]

abiod 8.8 .1 348
L\OI-235+5’(4—"Z__‘2"Z._3
IS5 .02 01 4 18 1 35 2 1 350+8-15
BRI R Bt Tk Bl S e el
_343 43
=60 =350
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Transforms of Fractions

Decimals/Decimal Fractions: A decimal fraction 1s a fraction whose denominator
is 10 or some power of 10 as 100, 1000, 10000 etc. Thus 3/10, 25/100, 625/1000

: : 3 . . 25 . : 625 . :
are decimal fractions. So o s written 0.3, Too 1S written 0.25 and Tooo 1S written

0.625. To distinguish the decimal fraction 0.3 from the whole number 3, we place a

period(.) in front of the numerator. This period is called the decimal point. Thus 0.4
means 4/10, 0.45 means 45/100m 0.04 means 4/100 etc.

Now we consider the following examples of decimal fraction.

| Example 1.5 al Reduce 0.300 to a common fraction.

300 3x100
Sol. 0.300 = 1000 =

3
10x100 10

3
H 300 = —=
ence 0

| Example 1.6 ?3.] Reduce% to a decimal fraction.

)30) ¢

wniw wniw

Hence 7 = .60
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Number System (Examples)

Subtract 22.275 from 62.63 ((Example 1.9 ») Multiply 23.286 by 2.04
.Sl. 62.63 (Minuend) ~ Sol. 23.286 (Multiplicand)
3.04 (Multiplier)
(=) 22.275 (Subtrahend) 93144
40.355 (Difference) 0000x
69858xx
70.78944 (Product)
X o 3 11
State the following in decimal form (a) g (b) g (¢) \7
Sol. .
/(a)% =8)30(.375 \ % =375 (b)%l =9)11(1.22 % =122 ke 7)2'64:7
24 2 46)300
60 20 216
56 18 524)2400
40 20 2096
% 18 528)30400
- 5 26425
52907)397500
3703 49
27151
_ \7 =2.6457
Prepared By: Md. Shakibul Ajam |
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Number System (Examples)
State the following in fractiqnal for (a) .299‘(b) 11.01372132

Sol.
(a) Let d = .299 | ~ (b) 11.0132132
: 10d =2.99 - Letd=11.0132132
d=" 329 . 103d=1000d = 11013.2132
Substraction 9d =2.70 - d= 11.0132
270 3 ;o | Ny
d =g X ;¥ - Subtraction—999d = 11002.2000
3 , . 110022000 110022
SRp=gg TR Vd="""g05  ="9g9p
110022
Hence 11.0132132 = 9990

"\ Prepared By: Md. Shakibul Ajam
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Percentage

Percentage: The symbol % stands for the words percent. So 5 percent is written
5%. Since per cent means a hundredth, the whole of any number contains 100% of
itself. Thus 100% of 60 1s 60.

Every problem in percentage contains three elements- the base, the rate and the
percentage. When we say 8% of Tk, 8, the base 1s Tk 100, the rate is 8 and the
percentage 1s Tk 8. If any two of these three elements are known, the third may be
found easily.

Example 1: What percent of 20 1s 12?

Sol. Let x be the required percent.

According to the question we can write, x% of 20 = 12
Or, = x 20 = 12
Or, 20x = 1200

~ x = 60. Hence the required percent is 60%.
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Percentage

Example 2: 625 1s 25% of what number?
Sol. Let x be the required number.

According to the question we can write, 25% of x = 625
Or, == X x = 625
100
Or, 25x = 62500
~ x = 2500. Hence the required number is 2500.

Example 3: Find 5% of 50 ?
Sol. Let x be the required number.

According to the question we can write, 5% of 50 = x
Or, > x50 =x
100
Or,x =25

~ x = 2.5. Hence the required number is 2.5

"\ Prepared By: Md. Shakibul Ajam
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Percentage (Practice)

Question 01: 65 1s 5% of what number?
Sol. Let x be the required number.

According to the question we can write, 5% of x = 65
Or, > xx =65
100
Or, 5x = 6500
~ x = 1300. Hence the required number 1s 1300.

Question 02: Find 15% of 500 ?
Sol. Let x be the required number.

According to the question we can write, 15% of 500 = x
Or, — x 500 = x
100
Or,x =75

~ x = 75. Hence the required number is 75

"\ Prepared By: Md. Shakibul Ajam
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Number System (Exercise)

What do you mean by complex numbers. Discusé its important properties.
Mention the fundamental properties of real numbers.

Define imaginary number with examples.

What do you mean 'by fractions and decimals.

State the following in fractional form :

(1) 1.2); (ii) 8.77; (iii) 5.23; (iv) 6.5625625.

10. State the following in decimal form :

V5 )75 i) VE 5 (V) TS 5 (1)

11. Simplity :

o I8 IR

W 3 225 x 0125
- ()43 +35 =235 () g5 3 5

12. Reduce the following common fraction to decimal fractions of three places (i) %; (ii)

| g
120 (i) 35
13. Reduce following decimal fractions to common fraction (i) .625; (ii) .1416; (iii) .002.
-14. (a) Find (i) 2% of 6519; (ii) .75% of 240.
(b) (i) What percent of 60 is 75? (ii) What percent of 9.8 is 4.6?
(c) (i) 3 is 75% of what number? (ii) 12.4 is 55% of what number?

Prepared By: Md. Shakibul Ajam
Lecturer, Department of Mathematics
-4 University of Global Village (UGV), Barishal.




Assignment-0]

1. Define business mathematics. Discuss the role of business mathematics
have grown 50 markedly over the years.

2. Is there any distinction between business mathematics and pure
mathematics?

How does mathematics influence decision making in business?

4. Define each of the following:

(1) Real numbers (i1) Rational numbers (ii1) Irrational numbers
(iv) Prime Numbers (v) Imaginary Numbers (v1) Fractions

Prepared By: Md. Shakibul Ajam
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Indices and Fundamental Laws

Definition of Indices: The product of m factors each equal to a 1s denoted
by a™. Thus a.a.a.a... ... ... up to m factors= a™ is clear when m is a
positive integer. We shall call ‘m’ as the index or the exponent or the power
of ‘a’ and ‘a’ is called the base.

Fundamental Laws of Indices: We state the laws of indices without proof.

myn — ,mn n_  npn a n_ am
M (@M =a (2) (ab)™ = a™b A() =5
@am™=b"=am™" (5 C;—: =a™b ™ ;m>n (6) C::: = anl_m ; n>m

— 1 m
(Na™=— ®)a’=1 ) ar = Ya™ ;n=12...

(12) if a™ = b™, then a=b and
if a™ = a™, then m=n

a0y (@) = a (11) (0)* =

"\ Prepared By: Md. Shakibul Ajam
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Surds and General Rules

Meaning of Surds: The irrational roots of a rational number are called surds,

such as V2, V/5. In other words those quantities of the type "Vk in which the math
root is not calculable are called surds.

When a = /b is a surd, x is called order of a and b is called radical of a surds obey
all the fundamental laws of algebra.

General Rules of Surds:

(1) Ya¥b = ¥ab ; p%a x q¥b = pq¥ab (z)Z—g;:/%;p%w%:p”

P
3) Vam™ = "apm (4) aifa = ™Ya = YaVa

S) Vo)™ = Vam
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surds and Indices(Examples)

/H,Examplezz =Y Solve[ _50]_ =%

Sol. [ 20]4 =% [-a0=1]

x’—H4=l
1-x 4

(x+1)(x— l)]_2 2

1
(=D(x=1) 4

Or, [

Or, |

i |
; Or’x2+_2x+l 4

Or,x2+2x+1=4
O+ 2x -3 =0
Or,x2+3x-x-3=0
Or,x(x+3)-1(x+3)=0
Or,x+3=0 andx-1=0
Xx=-3 x=1
Therefore, x=10r-3

Prepared By: Md. Shakibul Ajam
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jEExample 2.14 ‘a.ﬂu Ifx = (35 + 3—3) , show that 3x3 — 9x = 10.

R
Sol. x = (33 + 3"3)
Cubing both sides we get,
3 13 11 _l)
Or, x3 =(33) +(3'3) +333 .33 (33 +33
R
Or,x3=3+3"1+3 3 3(x)
3+1-1
3= ] 3
Or,x3=3+3+3 3 (%)

Or,x3=3+% + 3x

3 9F1+9x
Or, x° = 3

3_1'0+9:4:
OF‘X = 3

Or, 3x3 = 10+9x
Therefore, 3x3 —9x = 10
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surds and Indices(Examples)

NNA
s !
(Example 2.10_=.)) Simplify 5.

037111 31111
= m5'3 25 = m5'3'2 5410
3 1
=m-t“50_0 =m500 500 e

/U_—_Example 2.16 ‘&]] If aX = bY = ¢Z and b2 = ac, prove that]; +

Sol. LetaX=bY=¢Z=k
1 1 L
a=kX¥ ,b=kY,c=kZ%

lya 1 1

Therefore from data (k}’] = kX kZ
g
Lo, 0 =k =

N —
< |2

. g
Equating power on the same base o +

Prepared By: Md. Shakibul Ajam
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surds and Indices(Examples)

“[TExample 2.1-1_}1]] Simplify (a+b+c) (@1 +b-1 + ¢y —al b ¢! (bre)(eta)ath)

Sol. The given expression-

_@tb+c)bctcatab)-(bHec)ct a)(a+b)

abc ' 2 :
+ c2b + c2a +abc _(bc+abtcttcafary

abc + aZc + aZb + b2¢ + abe + ab? + cZb
- abc

3abe + aZc + a2b + b2c + ab? + c2b + c2a —abc — aZb
g _ “abc

_ac? —a2c — b2 —ab2 —bc2 —abc _ 3abc—2abc _ abc _ |
. abc 3 o abc abc

Prepared By: Md. Shakibul Ajam
Lecturer, Department of Mathematics
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surds and Indices(Examples)

: : | ] 1
/H Example 2-”@!‘* | Simplify T aap T+ ara+apa T 1 +ap ' +ad
Sol. The given expression, | |

1 1 1

+ +-
1 aP  aP ad ad . al af

=] | e
= + +
aP + af + a4 ad+af+aP ar+aP+ad
aP ad ar

aP al M ar . APt alEg
=aP+aT+aq +aQ+ar+aP al + aP + a4 aP + af + a9

1

Prepared By: Md. Shakibul Ajam
Lecturer, Department of Mathematics
e University of Global Village (UGV), Barishal.
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surds and Indices(Examples)

— o b
f"LExample 219 ». | Simplify (:_:)a+b ' GE)HC : (?_‘E)C*‘a
S, X
Sol. The given expression, |

= (xa-byatb (xb—cybtc (xc-a)cta
= xaz-h2 ] xchZ ) xc2~a2 = xaz—b2+b2—02+cz—az
_[(Example 2.20 = ) Show that
I l
l +xa—b+xa“'c + I +xb“c+xb—a + I +xc—a+xIC'—b = I'

Sol. L.H.S. "

I . I - I
a-a ~
X382 + xa-b 4 ya— xb-b + xb—c 4 yb-a * X6—€ + xt-a 4 yc-b

| 1 1

=x0=]

—) pE = - =+
o X3(xT4x b+x.“3) xb(x—b + X+ x-2) +x°(x‘c+ra+x‘b)
1 I 1 1  x?8+xb
_ , X4 x D4y
S —+—+—)= =
(x +xb+>i“°) (x”_ x* x")' X2+ xb4xc |

Hence L.H.S. =R.H.S. (Proved)

Prepared By: Md. Shakibul Ajam
Lecturer, Department of Mathematics
University of Global Village (UGV), Barishal.
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surds and Indices(Examples)

(Example 221 ) Ifa+b+c=0, Simplify (xp? ™! (x)a-16%e-1 (9a-b-lc2

.".'

. ybc yac yab
Sol. The given expression, X X .X
22 b2 2 adtbi+cd  ad+bi+cd

R e T

L bc+ac ab _ abc = abc

Puta+b+c=0.
- a3+ b3 +c3=3abc

3abc

Therefore the given expression = X abc _ 3

Prepared By: Md. Shakibul Ajam
Lecturer, Department of Mathematics
University of Global Village (UGV), Barishal.
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surds and Indices(Examples)

[ Example 2.25 ‘a.]l!x—7+23 +23 find the value of x3 — 6x2 + 6x — 2

2
Sol. x =2+23 +23
g 1
nx=2=23 +23
Cubing both sides we have,

; (2 1]3
Or, (x-2)3=23+23

2)3 {3_ l)
Gr.x3-6x3+I2x—E=( ] [ ) 23 23(234+ 23

l
Or, x3 - 6x2 + 12x-3=2+2?+31 3{:~: 2)
Or,x3—-6x2+-12x-8=2+4+3.2%(x—2)
Or, x3-6x2+ 12x-8=6+6(x-2)
Or, x3-6x2+ 12x—8=6+6x—12
Or, x3 — 6x2 + 12x —-8-6-6x+12=0
Or,x3-6x2+6x-2=0

Therefore the required value of x* - 6x2 + 6x — 2 is Zero,
Prepared By: Md. Shakibul Ajam

Lecturer, Department of Mathematics
University of Global Village (UGV), Barishal.
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Surds and Indices(Exercise)

\/;( y-3/2

1/2
1. Slmpllfy (I)I:_—A[_Lil (n) 64><6y3+— \/32x5 10 —\/49x6

X

a+tb
2. a) Showthat() x(;(‘

P

b) Simplify the following:

ym+2n. y3m-8n
) 5m6n

¢) Simplify the following:
a1 p2 11

~ [(azb)—zT |

(i) Ayt T
~2/3\/—8

Prepared By: Md. Shakibul Ajam

Lecturer, Department of Mathematics

2= University of Global Village (UGV), Barishal.

(aXaZ)x—Z

o 8 +3\7-2\2

xa\atb (xb\b—c (xc\c-a
o G

a2/3 _x12

(i )31/3( X3 +1/-36
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Surds and Indices

16(32)m — 23m-2 gm+1 5m
3. (i) Evaluate : 5271 (g ,\],__-—5-2—m-

N | | T TS
(n)SlmpIafy.xb+ ey g tatxbe]

xP
4. (i) Prove that: { \/_ \/:--!
xﬂ xm

(i) ”x“\lu\ﬁ andy = \[- \/- f’ndthevafueofx3+y3

(220 — 3.221-2)(3n-2.3"2)
3n-4(4n+3 _ 22m)

5. a) Find out the value of :

6x2 3527394 2
b) Simplify: (1)(%3))— E(Zvil'))i ! (“)3(8104) ; (iii) 16"+|94x

i

6. Simplify : (|)

2%+ oy g

2 \/Tz 4\f \/_ 3+2\/_

(ii) —2)&:[» IB
\/ x

on+1/4 I/n
7. (i).Show that, {M =97
33
4n x 20m -1  12m-n y | §m+n-2
16M x 2m+n 5 gm-1

(ii) Simplify :

Prepared By: Md. Shakibul Ajam
Lecturer, Department of Mathematics
University of Global Village (UGV), Barishal.
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Equation

Equation: An equation 1s a statement which says that
two quantities are equal to each other. It consists of
two expressions with an = sign between them. In
other words, 1f two sides of an equality are equal only
for particular value or values of the unknown quantity
or quantities involved, then the equality 1s called an
equation.

For example, 4x = 8 1s true only for x = 2. Hence it 1s
an equation.

Z\ Prepared By: Md. Shakibul Ajam

Lecturer, Department of Mathematics

2= University of Global Village (UGV), Barishal.
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Equation

Identities: If two sides of an equality are equal for all values
of the unknown quantity or quantities involved, the equality 1s
called an 1dentity.

For example x — y* = (x + y)(x — y) are identities.

Inequalities: Two expression with an inequality sign (= or <
,> or <) between them are called an inequality.

For example

x >y = "xlis greater than y"

x <y ="xissmaller than y"

x =y = "xis greater than or equal to y"

x =y = "xis smaller than or equal to y"

2\ Prepared By: Md. Shakibul Ajam

Lecturer, Department of Mathematics

2= University of Global Village (UGV), Barishal.
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Equation (Examples)

R o =
ey R - o VRN et
Sol. 6\ /;-2_1[ +5 /% - 13 _

Sol. x2-2x-24=0 : 5
or, x2— 6x +4x-24 = 0, R =
or, x(x—6) + 4 (x—=6) =0 6a+§='13 P
or,( x-6)(x+4)=0 ; or, 6a2 +5=13a
or,x-6=0andx+4 =0 .. x=6 .. x=-4 or, 622~ 13a+5=0 .
. or, 6a2— 10a—3a+5=0
Hence, x= 6 or— 4. or, 2a(3a- 5)- 1 (32-5)=0
y . i ,(3a=5)(2a-1)=0
[[E)}a/r?p]“e 3.2 ‘&JJ 2x3-3x2-32x +48=0 - o 3aa-5=g | 2a-1=0
" , 3a=5 - or,2a=|
Sol. 2x3— 3x2— 32x +48 =0 | o o
or,a=7% or, a=5
or, x2(2x-3)- 16 2x—3)=0 . e 3-2x ; s 22 :
, 2x _5 2%
or, (2x—3) (x2- 16) =0 LN T.73 ' B Nx-T72
or, (2x-3) (x +4) (x-4) =0 oY g S
s Ix=3=0x+4=0x-4=0 ' 1 or, 25x—25=18x Dr,vsmx=x-—'l
7x =25 SR =
0r,2x=3 .'.K_=—4 s g or xgs_ o or i l _
3 3 . LX=7 _ or, x=—=-

L X== ncex=5.—4ord 85 =l
3 /FN 2 Hence x= 7,77

Prepared By: Md. Shakibul Ajam
Lecturer, Department of Mathematics
University of Global Village (UGV), Barishal.




Equation (Examples)

72

A Example 3.7 . ]| x(x*+D) +3G1) T 8
Sol, K(X+])+x(x+l) = |8
i
Let x(x+1)=a.. a+ 7~ =18
or,a2+ 72 = 18a
or,a’-18a+72=0
or,a2-12a-6a+72=0
or, a(a— 12)-6(a- 12) =0
or,(a—12) (a-6)=0
SLa=12=0 sLa-6=0
or, X(x+1)-12=0 or, X(x+1)—- 6=0
or?x2+x—12=0 br,x2+x—6=0
Or, x2+4x— 3x-12=0 or, x2 + 3x—2x -6 =0
or,x(x+4)-3 (x+4)=0 . or,X(x+3)-2(x+3)=0
or,(x+4)(x-3)=0 or,(x +3) (x-2)=0

S X=—=4o0r3 ' S X=-=3,0r2
Hence,x=-3,2,-4,3 '

Prepared By: Md. Shakibul Ajam
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e University of Global Village (UGV), Barishal.
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Degree of Equation

Degree of an Equation: An equation involving only one unknown quantity
is called ordinary equation. An ordinary equation involving only the first
power of the unknown quantity x is 1 1s called “simple” or 'linear' or of the
first degree; when the highest power of the unknown quantity x is 2 1is
called 'quadratic' or of the second degree; when the highest power of the
unknown quantity x is 3, the equation 1s termed as 'cubic' or of the third
degree; when the highest power of x is 4, the equation is called 'bi-
quadratic' or of the fourth degree.

For example. .

2x + 18 =y — linear equation

2x2 — 5x + 7 = 0 — Quadratic equation

x3 — 5x2 + 3x + 9 = 0 = Cubic equation

x* — 10x3 + 5x2 + 2x +10 = 35 — Bi— quadratic equation.

"\ Prepared By: Md. Shakibul Ajam
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2= University of Global Village (UGV), Barishal.
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System of Linear Equation

[[Example 3.21 ] Solve
Ix+y-52=0
Tx=3y-9z=0
x2+2y2 +322=23
Sol. 3x +y-5z=0...(1)
7x-3y-9z=0......(2)
x2+2y2+322=23....(3)
From cross multiplying of equation (1) and (2), we have

X y = z
1C9-(=5)X=3) =S(N-0)=9 331N

e N -
OhZ9-15 T-35421 -9-7

X _Yy_z

Wy 2

-y B LT =k o
lety3 =7 =3 k- x=3k y=kz=2k

Putting the value of X,y,z in equation (3) we get,
(3k)2 + 2(k)? + 3(2k)? = 23

or, 9k2 + 2k2 + 12k2 =23

or, 23k? = 23

or,k?=1] k=%l

Thus x =3k =3 (1) =13

y=k= ]

2=2k=2 (£1)=12

Hence, x = 3,y =%l 2= 12

7\ Prepared By: Md. Shakibul Ajam
@ | Lecturer, Department of Mathematics
L. <1 University of Global Village (UGV), Barishal.

((Example 3.22 )| Find the solution of the system of cquation.

4x - Jy+z=l

2x— y+22=6

Ix+dy - dz=1
Sol. 4x - Iyt z=l.unnss n

2X— y +22=6..ccnu. 2)

In+dy- dz=1 ........ 3)
Let us first eliminate z : '

We rewrite 12 x (1) : 8x =6y +2z2=2
(2):2x-y+2z=6

Subtraction OX=Fy=—4 e 4

Now we rewrite : (3) Ixtdy—dz=-1
2x(2) dx—-2y+dz=12..i
Addition. T A2 = ] v (5)

Let us now climinate y from (4) and (5); i. e.
5 x(5) 135x + 10y =55
2x(4) 12— 10y=- 8§

Addition :47x=47
nx=1
Now, substitute the value of x in (5) to get the value of y. i. €,
T(H+2y=11
or,2y=11-17
or,2y=4
ny=2
Now, sub:.uilule the value of x and y in (i), we have :
4(1)-3@2)+z=|
or,z=1-4+6..2=3
Therefore the solutionisx =1, y=2andz =1J.
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System of Linear Equation

(Exampie 3.24_ ) Solve the following pair of equations graphically 3x -2y + 5

=0,x+2y+7=0
. Ix+5
Sol. The given cquation are y =~5  «... (1)
e
o, A )
Siie o AP -1 [ -2 [ 3
3x+5 2.5 " 5.5 [ iy Wi A~
Py 1,
—7—x -13.5 il —4.5 -3 -3 - 2.5 -2
- olas: e

The graphs intersect at the point P. The co— ordinates of P are (- 3— 2). Hence th
required equation isx=-3,y =12

This gives the solution x = 3, y = 2 for the pair of simultaneous equations
Ix-2y+5=0andx+2y+7=0

Prepared By: Md. Shakibul Ajam
Lecturer, Department of Mathematics
University of Global Village (UGV), Barishal.
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Quadratic Equation

Quadratic Equation: An equation of degree 2 is called a quadratic
equation.

> The roots of the general form of quadratic equation i.e. ax? + bx + ¢ =

—b+Vb2—-4ac and —b—Vb?%2—-4ac

2a 2a

> If a and f be the roots of ax? + bx + ¢ = 0, then

b

the sum of the roots, 1.e. a + f = — -

0 are

and product of the roots, 1.e. aff = 2

» The formation of quadratic equation whose roots are a and : The
required quadratic will be
x? — (sum of the roots)x + (product of the roots) = 0
ie. x> —(a+ B)x+apf =0.

"\ Prepared By: Md. Shakibul Ajam
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Quadratic Equation

| Example 3.28 . | Ix2-2%x-5=0

Sol. 3x2-2x-5=0

— bt/ b2-4ac
We know that x = 2a

Herea=3b=—2c=35

x_z+«[4+6u _ 264 _ 2:8

Hence, x = g Or=1

Prepared By: Md. Shakibul Ajam

Lecturer, Department of Mathematics

University of Global Village (UGV), Barishal.

. |[Example 3.29 x1—4x+|3=0

Sol.x2-4x+13=0

— b1/ b2- dac

We know that, x = 72 ‘Herea=1 b=-4 ¢=13

4-11/]4— 52 _4+\!— 36 < ﬂllﬁl a \1——) 4:*:6:
: - 2 o &

i
4+6i

e K Mem T 2 2 3’

or, X = o ﬁl =2-3i

Hence X = 2+3| or 2-3i
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Quadratic Equation

[Example 3.38 = | If acand B are the roots of the equation x2— px+q = 0 find the

values of (i) a— B (ii) a?= B2 (iii) a2+B2 (iv) a3— B3 and (v) a3+p3
Sol. Since a and B are the roots of the equatlon X2—px+q=10
. Sum of the roots i.e. !

—coefficient ofx —(= p) %
coefficient of x2 | P

a+p=

Absolute term
Product of the roots, i.e. af = Coetficientor 2~ 4

7 (i) (o-B)?=a2+p? -208 -
| = o2+32 + 20— 4ap = (a+[3)2 4(1{3 p2-4q
- a—-B=1p>4q

(i) az B2 = (a+B) (0— B) =p.\/p?- 4q

(i) 02+p2 = (a+PB)?-2ap =p>-2q

(iv) a3+B3 = (o B) (02+ap + B2) = (o B) [(o+B)?- ot[3)] =+/p2-4q (p>-q)

(v) a3+B3 = (a+P) (a2—of + B?)

" = (a+B) [0 B2 +aB] = p(p2- 4q+q) = p(p2-3q)

™
3

"\ Prepared By: Md. Shakibul Ajam
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Quadratic Equation

|| Example 3.40 = || If at, B are the roots of 2x2 + 3x + 7 = 0. find the values of

1 n
(i) a2+B2 (i) T+ (jif) ad+b3

. “3\, .7 9 14 9-28 -19
() 62+p2 = (otpy-2ap= (5)2-23 =3 -3 =3 =4
2B <19 2 38 .19
(ll)g-\l-gza ﬁ = 19,-:-3._:_#_
p a ap 4 7 28 14

(i) a3+B3 = (o + B) (@2 - af + B2)

= (a+P) [(a+B)?- 3aBl=7 (-3) =73 C7z )= 73 - (~T)="§

Prepared By: Md. Shakibul Ajam
Lecturer, Department of Mathematics
University of Global Village (UGV), Barishal.
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Quadratic Equation

Sol. Let a and 4 are the roots of x2 + ax + 8 =0........... (i)

' Sum of the roots; i.e.a + 4 =:'1E =—a Product of the roots, i.e. at. 4 = E =8
or,aa+4=-a...(i) or, &t =2
Putting the value of a in equation (i), we have
2t4=-2
SLa=-6
The two roots are equal of x2 +ax +b =10
o b2- dac=0
or,aZ - 4.1.b=0
or, (- 6)2~4b=0
or, 36-4b=0
or, - 4b=-36
or, 4b =36
s b=9

Prepared By: Md. Shakibul Ajam
Lecturer, Department of Mathematics
University of Global Village (UGV), Barishal.
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Quadratic Equation

(Exampg le 3.44 l

il *

Sol. Since a and f are the roots of bx?+cx+¢ =0,

-c
The sum of the roots i.e. a+B ="~

If o and B are the roots of the equation bx? + cx + ¢ =0, show

L¥]

Product of the roots i.e. ap=§

MJMJ”Hf

"\ Prepared By: Md. Shakibul Ajam
Lecturer, Department of Mathematics
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Quadratic Equation

If the roots of x2 + 2px + q =0, are two consecutive integer,

Sol. Let a and & + 1 are the roots of x2+2px+q=0

"

3 -2
The sum of the roots ie.a+a +1 = _IE

or,2a+l=-2p
or, 2a=—2p- |
-2p-1

o am:lpn:u-:!un::tat:ofthn':r::u;:ﬂs.i.v.t.vnt(r::r.+l}p=£11

t:sr,~tr.2+u:|5="]1

- N2 =2p-1
m‘(_?.L) +_._~I;t_=q

2

4p2+4p+l +;—2p-1 é:
R 3 b

4p2+dp+l-4p-2
or, 4 o

4p2— |
or‘_%_ =q )
or, 4p?— 1 =4q

or, 4p2- 4q- 1 = 0 (Proved)

Prepared By: Md. Shakibul Ajam
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Business Application

!| Example 3.49 . || Demand and supply equations are 2p2 +q2 =1l andp +2q=7.

Find the equilibrium price and quantity, where p stands for price'and Q for quanﬁty.
Sol. The demand equation is 2p2 + g2 =11 ...... (1) o
and supply equationisp+2q=7
or, P=7-2q......(2)
Putting the value of P in equation (1) we have.
27-2q)2+q2=11
or, 2(49-28q +4g?) + g2 =11 -
or, 98- 56q + 8q2 +q2 =11
or, 9>~ 56q + 87 =0
or, 9q2- 27q-29q+87 =0
or, 9q(q—- 329 (q-3)=0
or,(g—3) (9g-29)=0

y iRl i
..q—30r9

When q=3, the price is, P=7-2q=7-23=7-6 =1

29 - 29 _ 58 63-58
when q =5, the price is P=7-2q=7-2.7 =7-7 =T g _

O

Hence the equilibrium price and quantity is,

- _2
q=30r,q=2—;

Prepared By: Md. Shakibul Ajam
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Business Application

I Example 3.53 = | A man says to his son, "Seven year's ago | was seven times or old

as you were, and three years hence, I shall be three times as old as you". Find their present
ages.
Sol. Let the present age to son be x years. His age seven years ago = x— 7
The father's age 7 years ago =7 (x—7)
Father's present age =7 (x—7) + 7.
Son's age 3 years hence =x + 3
Father's age 3 years hence=7 (x=7)+7+3=7(x=7)+ 10
Using the given information we can write 7 (x=7)+10=3 (x+3)
or, 7x-49+10=3x+9
or, 7x-3x=49+9-10
or, 4x = 48
. X =12
. Son's present age = 12 years.
Father's present age =7 (12— 7) + 7 = 35 + 7 = 42 years.

Prepared By: Md. Shakibul Ajam
Lecturer, Department of Mathematics
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Exercise

Solve the following equations : o D
(2) (i) 5x2+9x-2= 0 (ii) 2x2- 9x~ 8 = 0 (iii) 3x-4 = \hx-’! 2% +2

(b) X2= 6X+9 = 4 1/2x2- 6x+6 (c) x(x+]) +

x(x+1) 3

(d) (:)4—2(5x— 3)< 17 3x’ (u)ﬂ ‘\/ =13/6

(e) ()2x+3+4(5- 3x)>4x—l9(||)x2+-'-*-4(x+-)—-6 0

() (3_—2:~a)2 +5=—11(g) 3x2- 18 +\/3x2- 4x- 6 = 4x

e
(h) x+;=18(i)\/§'—\/§=%

6
Yok ™ 1. x-y=3 |
() () (x—1) (x+8) (x+5) (x+2) = 880; (ii) 3x + 2y—z =12

x—3y +2z =3
2x—-y+5z=-1

"\ Prepared By: Md. Shakibul Ajam
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Sets and Element

Definition: A set is a collection of definite and well distinguished objects.
Each objects belonging to the set is known as an element of a set.

Generally capital letters A, B, C, X, Y ... etc are used to denote a set and small letters a,
b, c, X, V, ... etc to denote elements of a set.

Methods of Describing a set: A set can be described in the following two ways:

(1) Tabular Method: In this method. all the elements of the set are enclosed by set
braces. For example.
(1) Asetofvowels: A= {a, e, 1,0, u}
(2) Asetofeven numbers: A= {2,4,6. ... }

(2) Set-builder notation Method: In this method, elements of the set can be described
on the basis of specific characteristics of the elements. For example, let if x is the

element of a set. then the above four sets can be expressed in the following way
(1) A= {x]|x1savowel of English alphabet}

(2) A= {x|x1san even numbers}.

In this case, the vertical line “|” after x to be read as “such that”.

Prepared By: Md. Shakibul Ajam

Lecturer, Department of Mathematics

66|)9

2= University of Global Village (UGV), Barishal.

65



Types of Set

There are different types of sets which discussed is given below :

i. Null, empty or void Set: A set having no element is known as null, empty or

void set. It is denoted by @. For examples,
a. A= {x|x is an odd integers divisible by 2}
b. A= {x|x?=4,xisodd}

A is the empty set in the above two cases.

il. Finite Set: A set is finite if it consists of a specific number of different
elements, 1.e. if in counting the different members/elements of the set, the

counting process can come to an end. For examples,

a. IfA={1,2,3,4,5}, then the sets are finite, because the elements can be
counted by a finite number.

b. A={a,e,1,0,u}
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Types of Set

iii. Infinite Set: If the elements of a set cannot be counted in a finite number, the

set 1s called an infinite set. For examples,
a. LetA=/{1,2,3,4..} then the set of A is infinite.

b. Let A= {x|x is a positive integer divisible by 5}, then the sets are infinite,

because process of counting the elements would be endless.

iv. Sub Sets: If every element in a set A is also the element of a set B, then A is
called a subset of B. We denote the relationship by writing A € B, which can
also be read “A is contained in B”. For examples, A= {1,2,3,4,5, ......... }

a. B={x|x is a positive even numbers}

b. C= {x|x is a positive odd numbers}

In this cases B € A and C < A.

Also, B is a proper subset of A if B C A, 1.e only subset but not equal to.
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Types of Set

v.  Unit/Singleton Set: A set containing only one element is called a

unit/singleton set. For examples,
a. A={a}
b. A= {x|x 1s an integer between 3 and 5}

vi. Power Set: The set of all the subsets of a given set A is called the-power-set of
A. We denote the power of set of A by P(A). The power set is denoted by the
fact that "If A has n elements then its power set P(A) contains exactly 2™
clements. For example : Let A= {a, b, ¢} then its subset are{a}, {b}, {c}, {a,
b}, {b, c}, {c, a}, {a, b, c}, {OD}.

So, P(A) =[{a}, {b}, {c}, {a, b}, {b, ¢}, {c, a}, {a, b, c}, {D}]
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Types of Set

vii. Disjoint Sets: If the sets of A and B have no elements in common 1.e. If no
element of A 1s in B and no element of B is in A, then we say that A and B are

disjoint. For example, let A = {3. 4. 5} and B = {8, 9. 10, 11}, then A and B

sets are disjoint because there are no elements common in two sets.

viii. Universal Set: Usually, only certain objects are under discussion at one time.
The universal set is the set of all objects under discussion. It is denoted by U or
I. for example, in human population studies, the universal set consists of all the

people in the world.
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Union of sets

Venn Diagram: Generally Venn diagram is used to help visualize set and
relationship between sets. It is usually bounded by a circle. With the help of Venn
diagram we can easily illustrate the various set operations.

Union: The union of sets A and B is the set of all elements which belong to A or to
B or to both. We denote the union of A and B by A U B which is concisely defined
by, AUB = {x|x € Aor x € B}. The union of two sets can be illustrated more
clearly by Venn Diagram as shown below:
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The shaded regionis A U B.
The shaded regionis AU B U C. © shaded feglon 15
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Union (Example)

frExample 51 &

LetA={1,2,3,4},B={2,4,6.8) and C = {3, 4,5, 6}

Find: () AUB (i) AU C(iii) BU C (ivyBUB (v) (AUB)UC (Vi) A U (BUC).
Sol.

() AUB={1,2.3,4,6.8) .
() AUC={1.2,3,4.5.6)

(i) BUC={2.3,4,5,6, 8)

(iv) BUB = {2, 4, 6, 8)

(v) (AUBYUC={1,2,3.4,5,6,8)

(vi) A U (BUC)={1,2,3,4,5,6, 8},
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Intersection of sets

Intersection: The intersection of sets A and B is the set of elements which is
common to A and B, that is, those elements which belong to A and which also
belong to B. We denote the intersection of A and B by A N B which is concisely
defined by, AN B = {x|x € A and x € B}. The intersection of two sets can be
illustrated more clearly by Venn Diagram as shown below:

. The shaded regionis A N B.
The shaded regionis AN B NC.
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Intersection (Example)

[(Example 5.2 = J|LetA=1{2,3,4,5}.B={3.5,7,.8} and C= {4,5,6,7, 8).
Find: () ANB (@) ANC(ii)BNC(ivyBNB (vi)(ANnB)NC(vi)An (BN Q).
Sol. | :

i) A AB={3,5)

(i) A NC {4,5)

(ii)B N C={5,7,8}

(ivy B "nB={3,5,7, 8}

v) (A NB) nC={5}

(vi) An (B mlC)= {5} .
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Complement of a set

Complement: The complement of a set A is the set of elements which do not
belong to A, that is. the difference of the universal set U and A. We denote the
complement of A by A’. The complement of A may also be defined concisely by.
A =U—-A={x|x €elUandx & A}
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The shaded region is A'. The shaded region is B’'.
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Complement (Example)

(Example5.4 »))Let U=(1.2.3.4.5.6,7.8,9L A= (1.2.3,4).B= (2.4.6.8) and
C={3.4,5,6).

Find : (i) A"; (ii) B'; (iii) (AN C)’; (iv) (A v B): (v) (A")'; (1)) B-C)',

Sol.

(i) A'={5.6,7,8,9)

(i) B'={1.3.5,7.9)

(i) (ANC) ={1,2,5,6,7.8,9)
(iv) (AUB) = {5,7,9)
(V) (A'Y ={1.2.3.4)

(vi) B-C)={1.3.4.5.6.7.9)}
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Difference of sets

Difference: The Difference of sets A and B is the set of elements which 1s common

to A and B, that is, those elements which belong to A and which also belong to B.
We denote the intersection of A and B by A N B which is concisely defined by, A N
B = {x|x € Aand x € B}. The intersection of two sets can be illustrated more

clearly by Venn Diagram as shown below:
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Difference (Example)

EExampleS3 'aJLetA {]234}B {2468}andC {3456}

Find : (i) A — B. (ii) C-A. (III)B C(W)B -A.(v)B-B.
Sol. -

(1) A-—B={l,3}

(i) C-A={5,6}

(i) B-C= {2, 8}

(iv) B-A = {0, 8}

(v) B-B=@.
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Product of two sets

Product of two sets: Let A and B be two sets. The product set of A and B consists
of all ordered pairs where (a, b) such that a € A and b € B. It is denoted by A X B

which read, “A cross B”. The product of A and B may also be defined concisely by,
AXB={(ab)la€A, beB}.

Example: Let A = {a,b,c} and B = {1, 2}. Find A X B.
Solution: We have, A X B = {(a, 1), (a, 2), (b, 1), (b, 2),(c,1),(c,2)}
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Set Theory (Exercise)

[[jxample 5.5 = || Let the universal set, U = {a,b,c,d, e, f,g},A={a,b,c,d, e},
B ={a,c,e,g},and C = {b,e, f, g}.
Find: (@()AuC  (i)BnA (ii)C—B (iv)B' (vijB'UC
(vil) (A — €)' (viii)C'NA (ix) (A—B") (x) (AnA"

Sol.
(i) AuC={a.b.c.d.e.f.g}
(i) BN A={a.c.c)
(iii) C =B = {b. f}
(iv) B’ = {b.d. }
(v) A'-B={}
(vi) BBuC={b.d.e.f. g}
(vii) (A=C) ={b.e.f. g}
(viii) C' " A = {a.c.d}
(ix) (A=-DB")Y ={b.d.f. g}
x) (ANAY=U
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Set Theory (Exercise)

(Example 5.6 J|Let A ={a.b}.B={2. 3} and C=13.4}.
Find : (i) A x (B w C): (1) (A x BYUA xC: (i AXx(Bn O (VA XBYN(AXCL

Sol.
(i) Ax(Bul)=(a.b)x(2.3.4)

= {(a. 2)(a. 3).a. $).(b. 2).(b. 3).(b.
(i) (AxB)YU(AXxC)

A x B = {(a.b)(2.3)}

= {(a. 2).(a. 3).(b. 2).(b, )
A x C={(a. b)(3. )}
= {(a. 3).(a. ).(b. 3).(b. D}
(A x B)u (A xC)=(a. 2) (a. 3). (a. . (b. b 3 (b))

(iii) A x (BN C) = {(a. b)x (3)} = (& 3).(b. 3}
(iv) (A x B)n (A x C) = {(a. 3).(b. 3]
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Set Theory (Exercise)

[Example 5.7 = J)If A =11.2.3:B={2 348 C={L. 3 S and D = {2, 4, 3%

prove that (A x B)n (C x D)= (AN C)x (BN D).
Sol. A xB={(1.2.3)(2. 54} .
= {(l 2).(1. 301 2. 2). (20 D2 G DG DG )
CxD={(l.3. 2. 4.3)} )
= {(1. 2).(1. H.(1. .. 2).03. DG D DE DE
LILS. =(A*xB)n(C = D)
= {(1,2).(1.4).(3,2).(3. 4)}
Again, AN C={1.3]
BAD={24]
RIS, =(ANC)*x (BN D)
={1,3)% {24} = {(1.2).(1.4).(3. 2).(3. 4)}
Therefore LS. = RS, (Proved).
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Logarithms

Meaning of Logarithms: Logarithm 1s the important tool of
modern mathematics. If a* = n. then x is said to be the
logarithm of the number 'n’ to the base 'a’. Symbolically it can

be expressed as follows :
log,n = x.
In this case, a*® = n — exponential form

and log,n = x — logarithmic form.
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Logarithms

Exponential form
23 =8

102 =100

2

30

Logarithmic form

log,64 =3

log,R = Q

log,,10=1
“log1=0
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Logarithmic form

log,8=3
log,,100 =2
1
log, —=-2
o827
log,0=1

Exponential form

VLol

43 = 64

PQ=R
101'=10
50 = |
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Fundamental Laws of Logarithms

Fundamental Propertics and Laws of Logarithms
The fundamental properties and laws of Logarithm are as follows:
(1) The logarithm of the production of two factors is equal to the sum of their
logarithms i.c. log ;mn = log ;m + log 4n.
(2) The logarithm of quotient is equal to logarithm of the numerator minus the

m
logarithm of the denominator; i.c. log , == = log ;m - log ,n.

(3) The logarithm of any power of a numbu‘ is equal to the product of the index of the
power and the logarithm of the number; i.c. log ;m* =x log ,m.

(4) Base changing formula, log ,m =logymxlog b
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Logarithms (Exercise)

—

Sol. (i) Letlog,64=x

64 = 2
Or, 26=2x

(iii) Letlogg3 =x
Or, 3=0%

Or, 31=32x
Or, 2x=1
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ﬁxample 6.4 B JJ Find the value of (i) log,64 (ii) log3§ (.m) logg3 (iv) logg .25

(i) Letlogyg =x

Or, % = 3x

C!r._‘iu"‘I = 3x

"x=6 Or, 32=3x

Sox==2

(iv) Let logg .25= x
Or, .25 = 8X

Or, J‘; =23
Or, 4-1 =23

.Or, 2-2 = 23x

Or, 3x=-2
X =—21’3
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Logarithms (Exercise)

”_E_xample 6.5 ‘a]] Find the logarithm of the following to the base indicated in

brackets.
(1) 27 (3) (ii) 64 (8) (iii) 1000 (10) (iv) .25 (2)
Sol. (i)27 =33 (ii) 64 = 82 (iii) 1000 = 103 (iv) 25 =2-2

IDg 327 =3 |0g864 =2 |0g|0 1000=3 |0g2 25=22
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Logarithms (Exercise)

[LEIample 6.6 » JJ Without using tables, evaluate

4] 41
log,, 33 +log,, 70 -log,, 5 +2log,, S

: 41 2
Sol. log,, 55- x 70 x ﬂ X 5-}

l(‘lg|UIDU
Iﬂ'g]ﬂlﬂz
=2 [Dglolg =2
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Logarithms (Exercise)

=N g 10 25 81
@xample 6.7 BJ] Simplify 7logg" -2 log54 + 3log g

10 25 81
Sol. 7 log & —ZIQE_ﬁ +3log g5

= T[log10 - log9] - 2(log25 - log24] + 3[log81 - log80) -

= 7[(log5 + log2) = log3?] - 2[log52 - (log3 + log23)] + 3[log34 — (log5 + log2“)]
= 7log5 + Tlog2 — 14log3 - 4log$ + 2log3 + 6log2 + 12log3 - 3log5 — 12log2
=(7-4-3)log5+ (2= 14+ 12)log3 + (7 + 6 - 12)log2

= log2.

75 5 32
Example 6.8 ‘aJJ Find the value of log 77 16~ 2log 5 g t log 557 243 when 10 is the base

of each logarithm.
Sol. IogT—g‘ —2log% + 103'2%
= [log,,75 — log,,16] = 2[log,,5 = log,,9] + [l0g,y32 ~ log,,243]
" =[(log,,5* + log,y3) = log,y4 ] = 2[log,,5 = 108,03’ ] + [Ulog,,4* + log,,2) - log,,3’]
= 2!(:g,05 + log,,3 — 2log,4 — 2log,5 + 4log,,3 + 2iagm4 + log,,2 - 5log,3.
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Logarithms (Exercise)

) 3 4
[[Example 6.9 B J] Prove that, (logﬂ(logg)(log%)(]ggg)(mg%)(]og%) =4

Sol. L.H.S, = 283 x logd x log x log6 x log7 x log8 _log8 _ = §
log2 x log3 x log4 x log5 x log6 x log7  log2 )

8
Now let logy =X

- IX=8
Or,2%x=23 .. x=3

i

Therefore L.H.S. = R.H.S. (Proved)
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Logarithms (Exercise)

” ExanTpleﬁG.H ‘a]] Show that xlogy-logz , ylogz-logx zlogx-logy = |

Sol. Let the left side =N, then multiply both sides by log; we have

log N = log (X[ugy—-lngz) + logy(logz-logx) .|;-10gz{lugx-—lng}r} .

= (logy — logz) logx + (logz — logx) logy + (logx — logy) logz

= logylogx — logzlogx + logzlogy — logxlogy + logxlogz — logylogz = 0
“N=10=1 -

Hence, L.H.S. = R.H.S: (Proved)
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Life is math, let's solve it
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