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Moduwle 7
Terms and. Poiveyrs

@ What thes modude is all alousd

This module is basically a continuation of the lessons in Module 6. Specifically, it
deals with the terms of an algebraic expression, coefficient/s, base, and exponents in a
term, simplification of monomials with the application of the laws of exponents, operations
on monomials and scientific nolation.

The lessons in this module will help you identify the paris of a term such as the
numerical and literal coefficients, and the exponents of the bases in a term. It will also
enable you to classify similar or dissimilar terms. Likewise, the module will discuss how the

laws of exponents work in the simplification of monomials, and how to write numbers in
scientific notation.

This consists of the following lessons:

Lesson 1 Terms

Lesson 2 The Base and Exponent in a Term

Lesson 3 Simplifying Terms Using the Laws of Exponents
Lessen 4 Operations on Terms

Lesson 5 Scientific Notation

ng) What yvouw aye expected. to-learmw

After going through this module, you are expected to:
detamine if terms are similar or dissimilar,

identify the base, coefficient and exponent in a term,
simplify a term using the laws on exponents,

perform operations on terms; and

express numbers in scientific notation.
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87,

How to-learw from this module

This is your guide Tor the proper use of the maodule:

1. Read lhe items in the medule carefully.

2. Follow the directions as you read the materials.

3. Answer all the questions that you encounter. As you go through the module, you
will find help to answer these questions. Sometimes, the answers are found at the
end of the module for immediate feedback.

4. To be successful in undertaking this module, you must be patient and industrious
in doing the suggested tasks.

5. Take your time to study and leam. Happy learning!

The following flowchart serves as your quick guide in using this module.

Start

v

Take the Prelesl

v

Check your paper and count
= your correct answers.

v

Is your score Scan the items you
B0% or above? missed.
Sludy this module
W

W
Take the Postiest

Proceed to the next
module/STOP.




What to-do-before (Pretest)

Slow Down!

Answer the pretest first before you proceed with the module.

Directions: Read each item carefully and choose the letter of the correct answer.

1. Iftwo terms have the same literal coefficients, then they are called :
a, Like terms b. Dissimilarterms c. Similar Terms d. Bothaandc

2. Whatis min the term 12m?

a. Itis the exponent of 12. c. It is the numerical coefficient of 12.
b. Itis the literal coefficient of 12. d. Itis the literal coefficient of the term.

3. How many terms are there in the expression 3x — 2y + 57
a 1 b. 2 c. 3 d 4

4, Inthe expression :;i) which of the following statements is NOT correct?

a. _—:is the numerical coeflicient of ab.  ¢. ais a cosfficient of —;’-

b. - ab is the ceefficient of 3. d. =b is a coefficient of %

5. Whatis the sum of 6x, - 4x, and — 7x?
a, -5x b. 5x c. 9x d -Sx

6. What is/are the basels in the term 5x°?
a5 b. x c. x° d. Sand x

7. Whatis the preduct of 4%° and -2x°? i
a. -8x° b, -8x° c. 8 d. 8x°

8. Whatis the quotient of 12x°y® and -3x°y*?
a, 4x’y® b. - 4x’y* c. -dxy’ d. dxy’



10.

11.

12.

13.

14

15.

When a number is written in scientific notation, where is the decimal point locatad?
a. Decimal paint is located between the last two digits of the given number.
b. Decimal poinl is locatled after the last non-zero digit of the given number.
c. Decimal point is located after the first non-zero digit of the given number,
d. Decimal point is located betweaen any two non-zero digits of the number.

What is the difference when 5m? is subtracted from -7Tm??
a. -12m° b. -12m* c. 12m° d. -12

What is 25 643 in scientific notation?
a. 2.5643 x 10° h. 25643 x10* ¢ 25643x10° d. 25643x10°

What is the product of 2°x° and 2x°?

a. 4'x° b. 2°x® c. 2°%¢ d. 12x°
What is the simplest form of the expression i*: -
a  xy e c. Xy d X
¥y y
What is 2.5 x 10* in standard notation?
a. 2500 b. 250.00 c. 2500.0 d. 25000

Which of the following sets contains similar terms?

a. (— 2x%y* —2x%y° —2x""") o (4x%y* =% 3p'x*)
L] - L |
% [Ei = ] d. (3xtyt-ax’y? 1247y
}l I J"

Check your answers in the pretest using the correction key at the end of this module.

If your score is 13 or 14, scan the material as you review the missed item/s. You may skip
the activities following the pretest and proceed to the postiest. If your score is 15, you may
just scan the material then proceed to the next module. If your score is below 13, study the
whole module patiently then proceed to the posttest.

@ Answer Key on page 32



What youe wild do-

Lesson 1: Terms

In the previous lesson, you leamed thal a lerm is a part of an algebraic expression
indicated as a symbol, product or quotient of coefficients. Terms are parts of an algebraic
expression separated by plus sign (+) or minus sign (-). In this le2sson, you will leam lo
classify similar and digsimilar terms.

Exploration

In the exprassion 2xy, 2 is the numerical coefficient of xy, and x and y are the literal
coefficients of 2. What is the operation between the numerical coefficient and literal
coefiicients? The operation used between the numerncal and literal coefiicients is

In the expression —:j - is the numerical coefficient of x and y, and x and y are

the literal coefficients of _—I What is the operation involved between the numerical and
5

literal coefficients? The operation used between the numerical and literal coefficients Is
Bul, what is the operation used between —xy and 57

In the expression 2xy, the operation used between the numerical and literal
coefficients is multiplication. The expression can be read as the product of 2, x, and y. In the

expression i the operation used between the numerical and literal coefficients is also
D

=1 A
mulfiplication. It can also be read as the product of = %, and y The expression can also

be treated as the quotient of —xy and 5 where the operation division is used between —xy
and 5. Each of the given expressions is a single term.



Activity 1 Classifying Terms

Let the following icons stand for the given variables.

Every set of pictures in the table on page 6 is represented mathematically using the
variables shown above. Let the operation between the piclures be mulliplication.

Set of Pictures | Algebraic Representation

Zyx

Xy'z

Are there sels of pictures that contain the same piclures?



If there are, how are they represented?
Are the variables in the representations the same?

\-i.} _
~+7 Exploration

The ssls of pictures containing the same pictures represent similar terms while the
sets of pictures containing different pictures represent dissimilar terms. Examples of

similar lerms are the sels of piclures in item #3 and item #8

%@0 which are mathemalically represented by x*y°z and x*zy*. Can you

give anaother two sets of pictures that represent similar terms? __~

The commutative property of real numbers tells us that the order of the addends

or factors does not affect the resull. Do you know why 32y and Z'yx are called similar
lerms?

What can you say about their literal coefficients and their corresponding exponents?

Do the sets of pictures in itemn #4 %@% and item #5

represent simitarterms?
Why ar why not?
How are these terms called?

Look at these terms 2mn, -4mn, 6mn, do the terms have the same literal coefficienis?

Do they have the same numerical coefficients?

Did you know?

The numerical coefficients of terms do not affect the similarity of those terms. Only
the literal coefficients can determine the similarity or dissimilarity of terms. Hence, the lerms
2mn, -4mn, and 6mn are similar terms. While the terms -5x, 2xy, and -3y* are not similar
terms. They are called dissimilar terms.



Furthermore, in classifying algebraic expressions, only the distinct terms should be
counted. If there are similar terms, they should be combined.

Jey dhis

Consider the following terms. Write the terms that are similar in column.
-2y yx 4y -6x° 3yx
Bxy 2x°y* 10¢° 4y ki
3xy* 4yx* -2xy -10y*x y

Remember that similar terms have the same literal coefiicient. The phrase ‘the same
literal coefficient/s’ implies the sameness of exponents of the literal coefficients or variables.
S0, your groupings must be like these.

27y Bxy Ixy* 2%y 10x°
dyx* 4yx Yox ax’y” 6x°
3yx’ -2xy -10y°x xXy* 3%

Have you done it correctly? Look at the terms in the same column, Take note of the
literal coefiicients. You cannot combine the terms in the first column with the terms in the
second column. They are dissimilar terms. Also the terms in the third, fourth, and fifth
columns have different literal coefficients.

Self~check 7

A. From the given set of terms, put similar terms in the same column,

4ab’® Bab -4a° -7b* 2a’b
2a° 2b? a’b -10ba 1167
-43°b -5ab® 10a° 2b%a 15ab

ﬁ Answer Key on page 32



Lesson 2: The Base and Exponent in a Term

‘Math In Action’

In a compuler, information is read in units calied “bits” *
and *bytes”. A bit is like an on-off switch and is read by :
the computer &s 1 (on) or O (off). A byte is a group of 8
bits, put togather to represent one unil of data suchasa
elter, digit, or a special character, Each byts, therefore, |
canrepresent 2x 2 x2x2x2x2x2x20r 256 ;
different characlers. :

Did you know?

A product in which the faciors are the same is called a power. We can wiite
2+2+2+2+2:2+2+2as 2" The number B is called the exponent, and 2 is called the
base. The expnnent tells how many times the base is used as a factor. Similarly, we can
write a *a * a = a’. Here the exponent is 3 and the base is 2. When the base in an
expression is wrillen with exponents higher than 1, we say thal the expression is written in
exponential notation. For example, b", can be read as the 'nth pnwar of b', or simply ‘b to
the nih', or ‘b to the n', or ‘b raised to the n'. We may also read b? as 'b squared' or ‘the
second power of b".

If the exponent of the base is 1, it may be omitted. For example, in the expression 2b,
2 and b are the bases, where 2 is the numerical coefficient of b and b is the literal coefficient
of 2. Each base has an exponent of 1. Usually, the base being referred to in algebra is the
literal coefficient. Also, if the numerical coefficient of a term is 1, it may be omitted. This
algebraic term y* means 1y°

Example 1: What is the meaning of each expression?

1.2° 2*means2+2+2

2.n* n*meansn*n=*n-n

3. 9b° 9b*means3+3+b+b+b

4. (x+2)° (x+2)* means (x+2) (x+2) (x+2)

5. [2~{x+y)]° [2-{x+y)]* means [2—(x+y)] [2—{x+Y)]



Example 2: Write each in exponential notation.
1.727+7+7=T7*
2.2-2+2+nn'n=2n"orBn°
3.10+10+b+b+b+b=10°b" or 2°5%*
4.(a-1(@a-1N@-1)@-1)(@-1)=@a-1°
5. {(a-1) - 2b} {(a-1) - 2b} {(a-1) - 2b} = {(a-1) - 2b}°

(:ééi)ﬁelfdﬂmeckrz

Wirite each in exponential notation and indicate the base and exponent of the result.

Factor Form Exponential
Notation Base Exponent _

1. 3+3+3+3+3

2. bsb*b+b+b+b
3. (2y)(2y)2y)(2y)

4. (22) (z12) (212) (zI2)
5. (b+c)(b+c)(b+c)

ﬁ Answer Key on page 32

Lesson 3 Operations on Terms

Did you know?

Classifying terms as similar and dissimilar is very useful in doing operations because
only similar terms can be combined through addition and subtraction. We cannot combine
dissimilar terms. To add or subtract similar terms, add or subtract their numerical
coefficients following the laws of signed numbers; then copy the commen literal coefficients
of the given terms. The result is expressed as the sum or difference of the numerical
coefiicients multiplied by the commaon literal coefiicients.

10



Activity 1: Addition of Terms

How do we add terms? Let us consider the table of equivalence and examples
below.

Let the follewing icons stand for the given variables and constants.

=l

Use these representations; study how addition of terms is performed.

lllustrative Example1: Add the following:

11



lllustrative Example #2

HLHBE |

In the first column, the pictures representing the variables in the addends are the

same as the pictures in the sum. Does it mean that the sum of similar terms is also similar to
the result?

In item #1, how is the sum —Bxy® obtained?

Why is the numerical coefficient in the sum —6 and not 67

Addition of terms requires the application of the rules on how to add integers. If the
integers to be added have like signs, add their absolute values then affix their common sign
like in this example:

“dxy*
+ - gﬁ
- By’

If the integers to be added have unlike signs, find the difference of their absolute
values, then affix the sign of the integer having the greater absolute value as in this

example:
Bxyz"
+ Axyz’
2xy2°

Are the literal coefficients of the addends the same as the literal coefficients of the

sum?

Finally, how do we add similar terms?

12



dry dhis

Find the surn of the following terms.
1. -Bx%yz, 4x2yz, 3x2yz

2. 2ab,-8ab, 5ab, -6ab, 4ab

3. 3%y, -9Xy, By, Xy, dyx’

It is easier lo determine whether terms are similar if these are arranged in column.
Did you get all answers comrectly?

Answers: 1) x'yz  2) —3ab 3) 3x°y

Activily 2: Subtraction of Terms

How do we subtract terms?

Let us also consider the table of equivalence used in adding terms in analyzing the
examples that follow:

Hlustrative Example #1

13



Hlustrative Example #2

In the first column, the pictures represenling the variables are lhe same in the
minuend, in the subtrahend and in the difference. Does it mean that the difference of similar
terms also contains exactly the same literal coefficient?

In item #1, how is the difference between 4xy’ and -2xy’ obtained?

Why is the numerical coefiicient in the sum 6 and not - 67

Subtraction of monomials requires the application of the rules on how to subtract
infegers. In subltracting integers, change the sign of the subirahend and proceed as in
addition of integers like in these examples

Axy* 4xy*

_ 2xf || +F 20

Bxy”
and -
-2y7
_ bxyzt

Are the literal coefficients of the terms being subtracted the same as the literal
coefficients of their difference?

Finalty, haw do We subtract similar monomialg?

14



Analyze further the examples below.

1. 45° —(+8a) Change the sign of the subtrahend and
=4a° + (-6a") proceed to addition of signed numbers.
= 28" Bring down the literal coefficient.

2. 4g'b—(-Ba'h) Change the sign of the subtrahend, then
= 45°h + (+6a°h) add.

= 10a°b Bring down the literal coefficient.

ey dhis

Find the difference between the given terms in each item.

1. 6mn 2. -36y 3. -3a’b 4.7y’
8mn 10y - 6a’b 3vz®

Have you answered the items correctly?

Compare your answers with the following: 1) —=2mn; 2) — 46y; 3) 3a’b; and 4) 10xyz’.

@ Self~check 3

A. Find the sum of the terms in each of the items.

Terms Answer
1. 8ab, -11ab, 6ab
2. Bxy, Bxy, -16xy, Sxy
3. -5mn, -3mn, 8mn, -5mn
4. be, -8bc, 3be, 5be, -2bc
5. -35ax, -16ax, 45ax, -12ax, 12ax

i (o TS B

15



B. Find the difference between the terms in each item.
Subtract the second term from the first term.
Terms Answer

1.-19y, -30y
2. 36xy, 45xy

3. 4ac, 3ac

4. -48a%b, -32a°b
5.-37x, -48x"

o & el N =

ﬁ@ Answer Key on page 32

Lesson 4 Simplifying Terms Using the Laws of Exponents

@ Exploration

If the same number is multiplied to itsell for a number of times, we can write it in a
shorter way. The number is used as a base and the number of times the number or base is
used as a factor becomes the exponent. If you use 3 five times as a factorasin3-3-3 -3
- 3. it could be wrilten as 3%, In 3°, 6 is the exponent indicating the number of times 3 is used
a5 a factor. Similarly, x - ¥ - ¥ - x can be written as ¥*. This manner of writing numbers is
called the exponential notation.

Activity 1: Multiplying Powers with Like Bases

Multiplying Powers |

For any rational number n. and for all whole numbers a and b, (n*)(n") = n™"". '

16



Sludy these examples.
1. 2:2:2.2=24
2. acaa-b-b=a"p

Whyis 2+2-2- 2 equal to 2°?

Why is 4 used as the exponent of 27

How maniy times is the base 2 usad as a factor? Is there any exponent of 2
when used as a factor? If ever there were, whal is the exponent and what did
you do to get 4 as the exponent of the base 2 in the product?

Why isa-a-a-b-bequal o a’b®and not equal to (ab)*?
Why are 3 and 2 used as exponents of a and b, respeclively?
Why can't we add the exponents of a and b to get (ab)*?

The law on multiplying powers is used in these examples.

llustrative example #1 lllustrative example #2
a’-a*=(a-a)a-a-a-a) Y -5y =35 -x-pF
=G24 = 153t 123

=a’ = 15x"y°

In example #1, the base a with 2 as the exponent is multiplied with the same
base a wilh 4 as exponent.
What do you nofice with the exponenis of base a?
Are the exponents 2 and 4 added to get 3°7

In example #2, there Is a numerical ceefficient in each factor. As you can see, 3 and
5 are mulliplied to get 15. Are the exponents of x in the two factors added to get x*?

How did you get y” in the product?

Frror Sualysis: Find and correct each error in the following exercises,
a. (3x°)(2x°) = 6x™ = gx'°
b, (X)) =" =x

Challenge: Write each of the following as a power of 2.
a. 16 b. 4° c. 8° d. (4°)(8)(16)

17



Activity 2 Raising a Power to a Power

We can use the meaning of an exponent to simplify an expression like (39"
(39" =39 (@) (3

=322 Uging the rule for multiplying powers with fike bases
= 33
Notice that we get the same result if we multiply the exponents.
[32)4 — 3{3}[41
= 35

in general, we can state the following rule for raising a power lo a power.

For any rational number n, and any whole numbers a and b,

':arn}n = al'l'il'l

Study the following examples:
Example 1:
()’ = (xy)xy)(xy)
sSx-x-xy-y-y

=Xy

Example 2:
(@) = () 4Y)
= (4-4)( - ) - YD) or 40
= 4%y or x5y
= 18:5y or  16x%

~ Look at illustrative example #1. The exponent 3 in expression (xy) tells how many
limes each base is used as a factor. In lllustrative example #2, the numerical ceefficient 4 is
also squared because it is also a base within the grouping symbol.

Thus,
(4-4)0C « xH(° - ¥) or 4B may be used to get 16x°.

18



Tey This

Simplify each of the following using the laws of axponents discussed above.
| Given Answer |

1. 3x - 4x°

2. (32%)°

3. (-2a°0%)(32°d°)

4. (-2a*b’cy”

5. (2m"n){ <4mn)( 3n’n°)

Check your answers using this answer key.
1. 12%° 2.27a°%° 3. -Ba%’ 4.-8a°b%' 5 —24m°nt

Notice that in items 1, 3, and 5, numerical coefficients and litera! coefficients are just
multiplied to get the numerical coefficients and literal coefficients of the resulls. However, in
items 2 and 4, powers of the numerical coefficients and literal coefficients are obtained to
get the numerical coefficients and the literal coefficients of the resulls. If you did not gel the
answers correctly, go back to the examples given in this lesson

Self~check %
Multiplication
Simplify each of the following
Factors Product
1. 3xy” - By’ 1 ]
2. (Ay)’ 2.
3. -3x-6x - 2% 3
4, (-4x°)° 4
5. 7a‘h’c - 3abc 5

@ Answer Key on page 32
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Critical Thinking: 1s {a + b)™ = a™ + b™ true for all numbars? If yes, justify your

answer. If no, give a counterexample
Activity 2: Dividing Powers with Like Bases

The following sugaeslts a rule for simplifying expressions in the form a™.

n
3=¢-§-3:3.3=3.3=3°

a
Notice that we can subtract the exponents to find the exponent of the quotient.

Dividing powers
For any rational number a except 0, and for all whole numbers m and n,

=a

Definition of a Negative Exponent

For any rational number a except 0, and for all whole numbers m, a™ = A

a

Definition
For any ralional number a except 0, a° = 1.

Study the following examples as to show how the laws of exponents work in division.

Example #1

1. L= Ax-x-x x=x=x
2 %X

20



2. 22’6 =2-2 - 3ah°c’ =2°3"a e = 4a'bc

3abhc 3a'bh'c

In x° . x®is the dividend and x° is the divisor,

In division, we cancel the same factors in both dividend and divisor. If the dividend is
y’ and the divisor is y°, what do you think is the answer?

y_:‘_—.x.!lja-!ﬁl 16.?!-!!:??

'}u' - L] - L]

Look at example 2. Both the dividend and divisor have numerical coefficients
other than 1. Sco, twelve is writlen in factor form so thal il will be divided by 3 following the

rule or law of exponent to get the quotient 4. Look at how the same factors are cancelled

applying the law of dividing powers with the same bases. The exponents are subtracted,

16" n'

1 i |

? It should be done like
Smi'n

aren't they? Could you give the quotient to this expression

this:
=-(2m™n™)
=-2m’n’
Analyze further the following examples:

Sm

= 2(1)(1) =2

21



or = 2‘.‘-—2&5 - Ebl -2
=2'a°"  (Definition 2)
=211
=2

Simplify each of the following using the laws of exponents.

Given Answer
1. 8a°
2a°
2. -1y
By’
3. &m0’
2m°n7
4 'y
x.l,f?:.
5 22 4b
8a’b”

If you have followed the given examples, you could have done those items above
correctly. Check your answer and review if you made a mislake.

1, 48° 2. 2¢y 3 3 4.1 5. 1
mﬁi

In ltems 4 and 5, the exponents of the same bases in bolh divisor and dividend are
equal, so, if you subtract the exponents of the same bases, you get a zero exponent.

For any base (except 0) raised to a zero exponent is always 1.

22



Critical Thinking:

How are the following items below simplified to get the indicated answers?

M a:‘ a 3[2_11';1]_454
L5 =5 “l7l T ETI TS

Prror Sincalysis: Elaine wrote in her Math journal “The square of any number is always

greater than the numbsr’. Find a counterexample to show that Elaine’s statement Is
incorrect.

Mealhemalical Reasonig: Square any number, and then double the result. Is your
answer always, sometimes, or never grealer than the result of doubling the number, then
squaring i? Juslify your answer.

Self~check 4

Do the indicated operation.

Division
Simplify the following monomials using the laws of exponents in division.
i T 2 3. 4, 5.
- 8. 7 3 4.3
Expression | 3x° bc’d? -16 ~ 15a (3x 14y")
x bicd Bx 53"y
Answer

ﬁg Answer Key on page 32
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Lesson 5 Scientific Notation

Read the following article carefully. it is aboul ‘Math in Action'.

The distance from Earth to the North Star is about 10 000 000
000 000 000 D00 meters. The thickness of a soap bubble is aboul
0.0000001 meter. Il is easy lo make emors when working with
numbers imvolving many zems. If an extra zem I5 included, the
resuling number Is ten times Larger or ten Hmeas smaller.

To prevent this type of emor and to make it easier 1o work with
very large numbers and very small numbers, we can wiite these
numbers in a form called scientific notation. Using scientific notation,
wa can wiite a number as the product of a power of 10 and a number
greater or equal to 1, but less than 10. In scientific notabon, the
distance fo the Norih Star is 1.0 x 10" meters and the thickness of a
soap bubble is about 1.0 x 107 meter. The numbers 10 000 000 000
000 000000 and 00000001 ame expressed using the standard
notation.

Can you still remember how to express multiplication phrase in exponential form?
The expression 4° means 4 - 4 = 16, 5° means 5 - 5+ 5 = 125. How about 107 Its base Is
10 s0 you multiply 10 by itself three times — 10 - 10 - 10 = 1000.

1. How do you express 10 000 using 10 as the base? ;100 0007

1
2. How about ]? A ? e
100

- 1000 — 10000

In item #1, using 10 as a base, 10 000 can be written as 10%, while 100 000 can also
be written as 10°,

- | : i 2
In item #2, — is written as — or 10
106 10

24



In the examples, the base is 10. Unlike in a° the base is a. The expression a”® also

1
means —.
a

S tudy of his
Activity 1: Computing the Product of a Number and a Power of 10

Try to find the products of the following.

a) 24 x 10 c) 24 x 10° e) 24.587 x 10°
b) 24 x 10* d) 24.567 x 10 f) 24 567 x 10°
Let us look at the answers. Is there any pattern? What pattemn can you
derive from the products?
a) 24 x 10 = 240 d) 24.567 x 10 = 245.67
b) 24 x 10* = 2,400 ©) 24 567 x 10° = 2456.7
c) 24 x 10° = 24,000 f) 24.567 x 10° = 24567

Do you know how each product is obtained? To multiply a number by any positive
power of 10, you simply move the decimal point lo the right by as many places as the
exponent of 10.

Activity 2: Computing the Quotient of a Number and a Power of 10

Try to get the quolients of the following. Each number is divided by a positive power
of 10,

a) 165 = 10 d)25.8+10
b) 165 = 10° e) 25.8 + 10
c) 165 = 10° f) 25.8=10°
How did you do it? _[}o you
see a pattern? ] if there is  any, what s it?

Is the patlern you
derived from dividing the numbers the same as the pattern you derived from the
multiplication of the numbers?

25



The quotient can be obtained by moving the decimal point to the left as many places
as the exponent of 10.

So, the answers are the following:

a) 165+ 10=16.5 Move 1 place to the left.

b) 165 + 10° = 1.65 Move 2 places to the left.

c) 185 = 10° = 165 How many places to the left?
d)258+10=258 How many places to the left?
g) 25.8 + 10°= 258 How many places to the lefi?

f) 25.8+10°=.0258 You move the decimal point 3 places to the left;
there's no other digit, so you add a cipher
before the last non-zero digit from the right
then put the decimal point.

The procedures learmmed from the multiplication and division of numbers by the
powers of ten help you understand how to write numbers in scientific natation. This
technigue of wriling numbers is based on the powers of 10, It is very useful in expressing
very large or very small numbers in a way that is easier to read.

Did you know?

Consider the following information:

1. The earth's distance from the sun is aboul 149 5390 000 km. This number can be
rewritten as 1.4959 x 100 000 00D or 1.4959 x 10° km in scientific notation.

2. A light year is the distance that light travels in a year. Itis appruxlmahely 9 460 800 000
000 km. It can be rewritten as 9.408 x 100 000 000 or 9.408 x 10° in scientific notation.

3. The diameter of a red blood cell is about 0.00075 cm. it can be rewritten as

785x — ' or 7.5 x 10° cm in scientific notation.
10000

Can you see the equivalence of these numbers?

1) 149 590 000 = 1.4959 x 100 000 000 = 1.4959 x 10°
2) 940 800 000 000 = 9.408 x 100 000 000 = 9.408 x 10°

_ | o Vg
. 5=T. =7.5x10
3) 0.00075 ?}xlﬂﬂﬂﬂ
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Study the Lable.

: Standard Nolation Seientific Notation
1. 149 590 000 1. 1.4959 x 10°
2. 940 800 000 000 2. 9.408 x 10°
3. 0.00075 3. 75x10°

Laok at the location of the decimal point in the scientific notations of the numbers
given above. Can you describe where the decimal point s located?

How is the exponent of the factor 10 oblained?

You should have discovered that the decimal point in the scientific notation of a number is
located just after the first non-zero digil from the left, which is known as its standard localion
in scientific notation. Also, the exponent of 10 depends on how many times you move the
decimal from its given location to its standard location,

" e g
& Ny A
L e S
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AN

dey dhis

A. Write each number in standard notation.

! Given Number Standard Notation
| 1.35.345x 10°
2. 35345 + 107
3.53510°

B. Express the following information in scientific notation.

Information Scientific Notation
1. The earth's diameter is 12 760 km.

2 The speed of light is 279 600 km/s.
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Check your answers.
A. Standard Nolation

1. 35345 Just move three places lo the right.
2. 35345 Just move two places to the left.
3. .00535 Just maove two places to the left.

Why move the decimal point to the left for item numbers 2 and 37

B. Scientific Notation
1. 1.276 x 10*
2. 2.796 x 10°

Did you get all the answers? That's very good! You are now ready to express those
big numbers and small numbers in scientific notation.

@ Self~check 5

Express each number in scientific notation.
Standard Notation Scientific Notation
1) 56,700,000
2) 876,000
| 3) 0.00124
4) 0.03720

ﬁ Answer Key on page 32
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Kinds of Terms
Similar terms are terms with the same literal coefficients.
Dissimilar tarms are terms with different literal coefficients.

Similar terms in an algebraic expression may be combined in to a single term
by adding or subtracting their numerical coefficients, as indicated by the signs,
keeping the idenlical literal factors.

Exponential Notation
Any number expressed in the form b" is in exponential notation where b
is the base and n is the exponent,

Exponent is a symbol or a number at the upper right hand corner of a
variable or constant. It tells how many times a base is used as a factor.

Base is the repeated factor in a power.

Addition and Subtraction of Similar Monomials
To add or subtract similar terms, add or subtract their numerncal coefficients
lallowing the laws of integers and copy their common literal coefficients.

Simplification of Terms Expressed as Product or Quotient
To simplify terms expressed as product, multiply the numerical coefficients of the
factors following laws of integers and multiply the literal coefficients of the faclors
following the rules of exponents (n°)(n°) = n™* and (@7)" = &™".

To simplify terms expressed as quotient, divide the numerical coefficients of the
numerator and denominator following the laws of integers and divide the literal
coefficients of the numeralor and denominator following the rules of exponents in

e . aYy o
division —=a" " and [—] -—.
" b h"
Scientific Notation

A number is expressed in scientific notation when it is in the form a x 107,
where 1 <a < 10 and n is an integer.
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Whait to-do-affer (Postiest)

Direction: Choose the letter of the correct answer.

1. Which of the following sets contains similar terms?
a. -3x%, Bxy’, X°y°, -Oxy c. —a’b, 8ba’, 6ah, -5ba’
b. xy?, -Txy, 2xy°, -5xy’ d. abe, 3bca, Ba’be, -8a’c

2. In the expression 12m°, m is the coefficient of .
a. 12 b. 12m? ¢. 12m d. m®

3. What value of the variable x makes the statement (x” = 1) false?
a. negalive integer b. fraction c. positive integer  d. zero

4. Whal is the sum of the terms 8x, 4x, and -6x?
a -4y b. -2x c. 2x d. 4x

5. What is the product of -2x° and 5x ?
a, 10x* b. 105 c. -10x* d. -10x°

6. What is the difference between -8mn and -5mn?
a -13mn b. -3mn c. 13mn d. 3mn

7. What is the quotient if 24a°b° is divided by -8a°b*?
a. -3ab° b. -3a°h° c. 3a%b° d. 38°

8. Whal is 345 600 in scientific notation?
a. 3.456 x 10° b. 3.456 x 10° c. 3.456 x 10 d. 3.456 x 10°

9. Whatis if it is written in the power of 107

a. 10% b. 10° c. 10° d. 110"

10. Which of the following is true about the expression -5x°?
a. xis the iteral coefficient of 5x°.
b. -5 is the numerical coefficient of x°.
c. 5isthe numerical coefficient of -5x°.
d. 3isthe common exponent of -5 and x.
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11. What is the standard notation of 2.35 x 10°?

a. 235 b. 23.5 ¢. 235 d. 2 350
12. When the exponent of 10 in the scientific notation of a number is negative, it means that
the number
a. is less than 1. c.isequalto 1.
b. is greater than 1. d. could not be determined.

13. If 4.506 is written in scientific notation, what is the exponent of 107
a -1 b, O c. 1 d. 2

14. What do you call lhe repeated factar in a power?
a. term b. product c. exponent d. base

15. When (25¢)° is simplified, what will be the numerical coefficient of the result?
a. 64 h. 32 c. 8 d 4

ﬁ Answer Key on page 32
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ﬁ Answer Key

Pretestpage 3
1.d 4.b 7.b | 10.a | 13.b |
2.b 5a gc | 11.a | 14.d |
3¢ | 6.d 9. ¢ 12.¢ 15.¢ |
Lesson 1 Self-Check 1page 8
4ab” -2a° 4a’b Bab -20° |
 -5ab” -4a° a‘b 102b -7b*
2ab’ 10a° 2a°h -15ab 11b*
Lesson 2 Self-Check 2 page 10
Factor Form Exponential Notation Base | Exponent
1. 3x3x3x3x3 : 5 e
2 bxbxbxbxbxb b b 8
3. (2y)(2)(2y)(2y) @y 2y) 4
4. (212) (212) (212) (212) (&/2) @R 4
|5, (b*c)(b+c)(b*c) (b+e)® (b+c) 3

Lesson 3 Self-Check 3
A. Addition page 15 —
1.3ab | 2.3xy | 3.-4mn | 4. -bc | 5. -6ax
B. Subtraction page 16 |
1.1y | 2. -Oxy | 3.-3ac | 4.-16a0| 5. 11x°

- Lesson 4 SﬂH—Chack 4
Huttupit:ahu E@ge
1187y | 2.27x%° | 3.-36x 416K | 5 21a’bc
Division page 23 ]
| 1.3¢ | 2.09cd | 3. -2y [ 5. 27x/64y" |
_ Lesson 6 Self-=Check 5 page 28
1. 567 x 10
2.878 x10°
3.1.34x 107
] 4.372x107
Postiest page 30 -
1.c 6. b 1i.¢c
2.¢ 7.b i2.a
3.d B.d 13.b
4.b 9.¢c 14.d
~ 5.¢ | 10.Db 15.a i
END OF MODULE
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