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PREFACE

Algebra 7 is designed to provide learners to improve and develop their mathematical 
background needed for further algebra courses. 

Starting from the first pages, you will realize that this textbook is completely different 
from any other usual textbook full of theoretical passages and formulas. Every chapter contains 
useful information, curious facts, tasks for individual and group work. You will also learn how to 
conduct research and experiments yourselves, search for information, make your discoveries. 
By the end of the book, students will have a good understanding of the analytic approach to 
solving problems. In addition, we have provided many systematic explanations throughout the 
text that will help instructors to reach the goals that they have set for their students. 

One more valuable feature of this textbook is the language. Every sentence has been 
carefully chosen so that it is not difficult for you to understand mathematics in the English 
language. Each page contains translations of all the important terms, both in Kazakh and 
Russian. This textbook will not only help you improve your English, but it will also make you a 
part of a big international science community. 

This textbook consists of six chapters, which cover NATURAL EXPONENTS, POLYNOMIALS, 
FUNCTIONS, ELEMENTS OF STATISTICS, BASIC IDENTITIES, RATIONAL EXPRESSIONS respectively. 
Each chapter begins with basic definitions, theorems, and explanations which are necessary 
for understanding the subsequent chapter material. In addition, each chapter is divided into 
subsections so that students can follow the material easily.

Every subsection includes self-test PRACTICE problem sections. Teachers should 
encourage their students to solve PRACTICE problems themselves because these problems 
are fundamental to understanding and learning the related subjects or sections. At the end of 
every section, there are PROBLEMS categorized according to the structure and subject matter 
of the section. Problems are graded in order, from easy (A) to difficult (C). In addition, at the 
end of every chapter there are SUMMATIVE TEST, REAL-LIFE APPLICATION and SUMMARY 
categorized according to the structure and subject matter of the chapter.

Please pay attention to the structure of this textbook. Remember: a textbook is no longer 
the only source of information in the modern world. With the help of carefully selected tasks, 
you are going to learn such important skills as critical thinking, problem solving, information 
analysis, creativity, imagination, teamwork, digital literacy, etc.

 
If you have any questions, suggestions or ideas regarding the contents of this book, please 

feel free to contact us:

l	 via email: 							        admin@astanakitap.kz

Best regards,
team of authors, “Астана-кітап”
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CHAPTER INTEGER EXPONENTS
1



1.1 THE NATURAL EXPONENTS

1.2 PROPERTIES OF THE NATURAL 
EXPONENTS

1.3  PROPERTIES OF THE 
NATURAL EXPONENTS 2

1.4 APPLICATION OF EXPONENTS

1.5 THE INTEGER EXPONENTS 
AND ITS PROPERTIES

1.6 APPLYING PROPERTIES OF 
INTEGER EXPONENTS

1.7 SIMPLIFYING EXPONENTIAL 
EXPRESSIONS

1.8 SCIENTIFIC NOTATION

1.9 OPERATIONS IN SCIENTIFIC 
NOTATION

1.10 USING SCIENTIFIC NOTATION

1.11 APPROXIMATION

1.12 APPROXIMATION ERRORS

1.13 APPLYING SCIENTIFIC 
NOTATION TO PROBLEM SOLVING

WHY STUDY INTEGER EXPONENTS

YOU ALREADY KNOW

Just like it is convenient to use pencils when they are 
gathered in one place, the exponent helps us work with 
repeated multiplication of numbers. Because exponents 
are just a shorthand way of indicating repeated 
multiplication of the same thing by itself.

- square and cube of numbers; 
- relationships between units (length, mass, time, area); 
- rules for finding the perimeter and area of ​​a rectangle 
(square), the volume of a rectangular parallelepiped 
(cube); 
- using the natural numbers; 
- calculate using a calculator; 
- order of operations (BODMAS) and evaluating 
expressions; 
- Problem solving with arithmetic; 
- rounding rule for numbers; 
- determining percentage; 
- determining of an even number; 
- determining of an odd number;



18

Exponents are another way of writing repeated multiplication, just 
like multiplication is a shortened form of repeated addition.

At first, let’s recall writing a shortened form of repeated addition.
+ + + = ×2 2 2 2 4 2  or + + + + + = ×3 3 3 3 3 3 6 3

A much better, right? We do something similar in repeated 
multiplication of numbers by itself.

Look at the number × × × ×4 4 4 4 4. We can write this more easily as 54 . 
54  is an exponential expression which means 4 multiplied by itself five 

times. It is also called "fifth power of 4", or we say "4 to the fifth power."

The base of an exponential expression is the repeated factor. The 
exponent is the number of times that the base is used as a factor. 

For example,
6 exponent

factors 5b e  s f6 oa

5 5 5 5 5 55
­

¬ = × × × × ×


 and 4 exponen

factors o 7a e fs

t

 4b

7 7 7 77 ¬

­
= × × ×


THE NATURAL EXPONENTS1.1

Practice 1

Identify the base and the exponent in each expression and evaluate.
a. 73 				    b. 216 				    c. 1001

Identify the base and the exponent in each expression and evaluate.
a. 62 				    b. 46 				    c. 117
Solution:

a. 2 is the base, 6 is the exponent. Therefore, 62 2 2 2 2 2 2 64= × × × × × = .

b. 6 is the base, 4 is the exponent. Therefore, 46 6 6 6 6 1296= × × × = .

c. 17 is the base, 1 is the exponent. Therefore, 117 17= . 

Example 1

Be careful when identifying the base of an exponential expression. 
Look at the use of parentheses.

( )

( ) ( ) ( ) ( ) ( )

4

4

The base is 

2 2 2 2 2 1

2

2

6- = - × - × - × - =

-

-  or 

( )

4

4

The base is 

2 1 2 2 2 2

2

1

2

6

-

- =- × × × × =-

Keep in mind

Similar questions

Page 20-21 questions 2(a)-(d), 6(a)-
(c), 8, 11 and 12.

History

Euclid was a Greek mathematician 
who lived from about 325 BCE to 
about 265 BCE. He was the first 
person to use the term power. 
He referred to power only about 
squares. The first time that the 
term power was used to refer 
to expressions with exponents 
greater than 2 was in 1696 in 
Arithmetic by Samuel Jeake.

- know the definition of natural 
exponents;

You will:

Career

Electricians use formulas with 
exponential terms in their 
calculations. For example, the 
formula for the watts in a circuit 

is equal to 2RI , or the current 
squared times' resistance.
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An exponent has the same meaning whether the base is a number 
or a variable.

In this notation, an is called a power of a. a is called the base and n 
is called the exponent. 
We read na  as ‘a to the nth power’.

2a  is read as ‘a to the second power’ or ‘a squared’. 
3a  is read as ‘a to the third power’ or ‘a cubed’. 
4a  is read as ‘a to the fourth power’.

Practice 2

Identify the base and the exponent in each expression and evaluate.

a. ( )24- 			   b. 23 6
4
× 			   c. 35-

Practice 3

Evaluate each expression for the given value of a.

a. ( )34 1a+ , a is –2				    b. 
42

9
x , a is 3

Identify the base and the exponent in each expression and evaluate.
a. ( )52- 			   b. 72- 				   c. 45 2×
Solution:
a. –2 is the base, 5 is the exponent. Therefore,

( ) ( ) ( ) ( ) ( ) ( )52 2 2 2 2 2 32- = - × - × - × - × - =-

b. 2 is the base, 7 is the exponent. Therefore,
72 1 2 2 2 2 2 2 2 128- =- × × × × × × × =-

c. 2 is the base, 4 is the exponent. Therefore, 45 2 5 2 2 2 2 80× = × × × × = . 

Example 2

Evaluate each expression for the given value of x.

a. 32x- , x is 3				   b. 
2

4
x , x is –6

Solution:

a. If x is 3, ( )332 2 3 2 3 3 3 54x- =- × =- × × × =- .

b. If x is –6, 
( ) ( ) ( )2 6 6 6

9
4 4 4
x - - × -

= = = .

Example 3

Use the answers of Example 2 
(a) and Practice 2 (a) to complete 
the following generalization, 
choosing the correct words:
_______ (Even/Odd) integer 
exponents with negative bases 
produce ________ (positive/
negative) powers, while _______ 
(even/odd) integer exponents 
with negative bases produce 
________ (positive/negative) 
powers.

Discussion

Similar questions

Page 20-21 questions 2(e)-(h), 6(d)-
(h), 9 and 10.

Similar questions

Page 20-21 questions 4 and 7.

Terminology

Base – негіз/основание

Definition - анықтама/ 
определение

Exponent – дәреже көрсеткіші/ 
показатель степени

Expression – өрнек/ выражение
Multiplication - көбейту/ 
умножение
Power – дәреже/ степень

Variable - айнымалы/ переменная

For any non-zero number a and any natural number n,
= × × × ×


factors of
........

a

n

n
a a a a a

Definition

CHAPTER 1



20

EXERCISES 1.1

A

1. What is the difference between 8a and 8a ?

2. Identify the base and exponent in each of the 
following.

a. 89 				    b.  ( )70.07

c. ( )415b 			   d. ( )98a

e. ( )56- 			   f. ( )211x-

g. 37y 	 			   h. 64m-

3. Rewrite each expression using exponents.

a. 4 4 4 4 4 4× × × × × 		  b. a a b b b× × × ×

c. ( ) ( )6 6- × - 			   d. 1 5 5 5 5- × × × ×

4. Evaluate each expression for the given value of x.

a. 3x , if x is 3			   b. 4x , if x is –2

c. 36x , if x is 3			  d. 45x- , if x is –1

B

5. Rewrite each expression using exponents.

a. 1 1 1 1
4 4 4 4
× × × 		  b. ( ) ( ) ( )3 3 3 y y- × - × - × ×

c. 2 2
5 5

æ ö æ ö÷ ÷ç ç- × -÷ ÷ç ç÷ ÷÷ ÷ç çè ø è ø
		  d. 13 m m n n n- × × × × ×

6. Evaluate the expressions.

a. 37 				    b. 20211

c. ( )50.2 			   d. ( )26-

e. 43- 				   f. 19 2×

g. 107 1× 			   h. 45 3- ×

7. Evaluate each expression for the given value of x.

a. 23
16

y- × , if y is 8

b. 3
10

3x
, if x is 5

c. 22ab , if a is 2 and b is 4

d. 3 24x y- , if x is –1 and y is 3
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EXERCISES 1.1

C

8. Does 3 55 3= ? Explain your answer.

9. Does ( )4 47 7- =- ? Explain your reasoning.

10. Are 62a  and ( )62a  equivalent? Why or why not?

11. Evaluate ( )25 4+  and 2 25 4+ . Are they equivalent? 
Why or why not?

12. Arrange the following powers from least to 
greatest value: 501 , 54 , 45 , 72  and 27 .
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There are five properties of the exponent. They are easy to memorize 
and very helpful in solving problems. The five exponent properties are:

1. Multiplication Property;

2. Division Property;

3. Power of a Power Property;

4. Power of a Product Property;

5. Power of a Quotient Property.

PROPERTIES OF THE NATURAL 
EXPONENTS

MULTIPLICATION PROPERTY

Is there a rule to help us multiply exponential expressions? 
Let’s try to complete Table 1.2.1 by rewriting each of the products as 

a single power of the base using what we already know:

Product Repeated Multiplication Form Exponential Form
3 52 2×
2 36 6×

1 410 10×

( ) ( )2 34 4- × -

Table 1.2.1

a. Do you notice a pattern? Describe the pattern in Table 1.2.1. Then write 
a general rule for multiplying two powers that have the same base. 

......n ma a× =

b. Let's use your rule to simplify the products in the first column of Table 
1.2.1. Does your rule give the same results as the third column?

As we can see, to multiply two exponential expressions with the 
same base, we keep the base and add the exponents. We call this 
simplifying the exponential expression.

1.2
- know the properties of natural 
exponents;
- apply the properties of natural 
exponents;

You will:

What if there were more terms 
with the same base? Discuss 
whether the following examples 
can be simplified or not. Why so 
or why not?
a. 3 2 5 48 8 8 8× × ×

b. 13 12 7 6 202 2 2 2 2× × × ×

Discussion

Can the following example be 
simplified using the multiplication 
property? 

8 123 5×
Why so or why not?

Discussion

Property 1

Let a be any number and let m and n be natural numbers. Then,
n m n ma a a +× =

Use the Multiplication Property of Exponents to simplify. 

a. ×3 65 5 			   b. × 8a a 			   c. ×2 4x y
Solution:

a. +× = =3 6 3 6 95 5 5 5

Example 1
The Multiplication Property can 
ONLY be simplified when the 
bases are SAME.

+

+

× ¹

× = =

2 3 2 3

2 3 2 3 5

4 2 8

4 4 4 4

Common mistakes
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How can we divide two exponential expressions that have the same 
base? 

Let’s try to complete Table 1.2.2 by rewriting the numerator and 
denominator without exponents as a single power of the base.

Quotient Repeated Multiplication Form Exponential Form
4

2
3
3

5

2
6
6

Table 1.2.2

DIVISION PROPERTY

CHAPTER 1

Practice 1

Use the Multiplication Property of Exponents to simplify. 
a. ×8 49 9 			   b. × ×4 3 7a a a 			   c. ×3 54 6x x

b. +× = × = =8 1 8 1 8 9a a a a a a

c. ×2 4x y  cannot be simplified because x and y are different bases. 

Practice 2

In the world, on average, about × 32 5  babies 
born every minute. There are × × ×5 2 22 3 5 73  
minutes in a year. How many babies born every 
year in the world? Write your answer as an 
expression with powers. (Figure 1.2.1)

A gigabyte (GB) of computer storage space 
is 230 bytes. How many bytes of total storage 
space does the computer have?

Solution:

The computer has 64 gigabytes of total storage 
space. Notice that you can write 64 as a power, 

62 . Use a model to solve the problem.

Total number Number of bytes Number of

of bytes in a gigabyte gygabites
= ´

30 6

30 6

36

Total number of bytes 2 2
2
2

+
= ×
=
=

The computer has 362  bytes of total storage space.

Example 2

Terminology

Property - қасиет/ свойство

Similar questions

Page 26-27 questions 1, 4, 7 and 8.

Activity

Many people think that there are 
1000 bytes in a kilobyte. After all, 
"kilo"  means 1000. In most cases, 
this approximation is fine for 
determining how much space a file 
takes up or how much disk space 
you have. But there are 1024 bytes 
in a kilobyte. Do you know why is 1 
GB equal to 1024 MB?

Research time

At the end of 2019, the population 
of Kazakhstan was 18,896,318. In 
2019, the population of Kazakhstan 
increased by 288,239 people.
Search on the Internet and find 
answers to questions 
•	 "on average, how many 

babies born every minute in 
Kazakhstan?"

•	 "And find how many babies born 
every year in the Kazakhstan?"

Write your answer as an expression 
with powers.
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a. Do you notice a pattern? Describe the pattern in Table 1.2.2. Then write 
a general rule for dividing two powers that have the same base. 

= ......
n

m
a
a

b. Let's use your rule to simplify the quotients in the first column of Table 
1.2.2. Does your rule give the same results as the third column?

As we can see, to divide one exponential expression by another 
with a common base, keep the base the same and subtract exponents.

Property 2

If m and n any natural numbers and ¹ 0a , then

-=
n

n m
m

a a
a

Practice 3

Use the Division Property to simplify.

a. 
18

15
6
6

	           			   b. 
2 4

3
4m n

n m
	                    	 c. 

+

-

2 3

2 2

n

n
a
a

Use the Division Property to simplify.

a. 
5

4
2
2

				    b. 
3x

x
				    c. 

2 53a b
ab

Solution:

a. -= = =
5

5 4 1
4

2 2 2 2
2

b. -= = =
3 3

3 1 2
1

x x x x
x x

c. Begin by grouping common bases.

- -= × × = × × = =
2 5

5 1 4
1

2
2 1 1

1

5
43 3 3 3 3a b a b a b a b ab

ab a b

Example 3

According to studies, there are many different types of bacteria on 
phones. The mobile phone is carrying over 502  bacteria. How many 
bacteria mobile phone has over per cm square if the total area of the 

mobile phone is 8 22 cm .

Solution:
Use the model to solve the problem.

Example 4

Don't forget that if no exponent is 
written, it is assumed to be 1.
For example,

13 3=

Keep in mind

Similar questions

Page 26-27 questions 2, 6 and 9.

CHAPTER 1
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What does ( )223  mean? We can rewrite ( )223  first as ×2 23 3 . 

+× = = =2 2 2 2 43 3 3 3 81

Notice that ( ) +=
22 2 23 3 , or ×2 23 . This rule states that the power 

of power equals the product of exponents: When you raise a power to 
another power, keep the base and multiply the exponents.

POWER TO A POWER PROPERTY

Property 3

Let a be any number and let m and n be natural numbers. Then,

( ) ×=
mn n ma a

CHAPTER 1

Practice 5

Use the Power to a Power Property to simplify.

a. ( )544 	           b. ( )10021 	                   c. ( )-
332 	                d. ( ) ×

22 3x x

Practice 4

The memory capacities and prices of five MP3 
players are shown in the table. 

a. How many times more memory does MP3 
Player E have than MP3 Player A?

b. How many times more memory does MP3 
Player D have than MP3 Player D?

Use the Power to a Power Property to simplify.

a. ( )232 			   b. ( )44a 			   c. ( )-
35b

Solution:

a. ( ) ×= = =
23 3 2 62 2 2 64

b. ( ) ×= =
44 4 4 16a a a

c. ( )35 5 3 15b b b×- =- =-

Example 5

 

 

Real-life connection

Most people don’t give a second 
thought to using their cell phone 
everywhere, from their morning 
commute to the dinner table to 
the doctor’s office. But research 
shows that cell phones are far 
dirtier than most people think.
The typical mobile phone is 
carrying over 161290 bacteria 
per cm2. This is dirtier than
•	 a kitchen counter (12000 

bacteria per cm2)
•	 dog’s food fish (13612 

bacteria per cm2)
•	 a doorknob (55761 bacteria 

per cm2). 
And of course, the most shocking 
of the facts: your phone is dirtier 
than a toilet seat.

2 Total number of bacteriaNumber of bacteria per cm
Total area of the mobile phone

=

50
2 50 8 42

8

2Number of bacteria per cm 2 2
2

-= = =

The mobile phone is carrying over 422  bacteria per square cm.

Similar questions

Page 26-27 questions 3, 5 and 10.

Terminology

Capacity - сыйымдылығы/ 
вместимость
Denominator - бөлшектің бөлімі/ 
знаменатель дроби
Doorknob - есік тұтқасы/ 
дверная ручка
Kitchen counter - ас үй үстелі/ 
кухонный стол 
Numerator - бөлшектің алымы/ 
числитель дроби

Discuss with your friends. Is 

( )328  equal to +2 38 ? Explain 

your reasoning.

Discussion
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EXERCISES 1.2

A

1. Simplify the expressions using the multiplication 
property.

a. ×3 48 8 	 b. ×3 63 3 	 c. ( ) ( ) ( )- × - × -
4 5 22 2 2

d. ( ) ( ) ( )- × - × -
3 27 7 7 		  e. ×2 5b b

f. ×5 8a a 	 g. ×2 310a a 	 h. × ×2 37x x x

2. Evaluate each quotient.

a. 
6

4
7
7

				    b. ( )
( )
-

-

44
4

c. 
16

4
a
a

				    d. 
2 5

3
3
1.5

x y
xy

3. Simplify the expressions. Write the result as a 
power.

a. ( )523 					    b. ( )55x

c. ( )-
72a
			   	

d. ( )( )-
534

B

4. Simplify the expression using the multiplication 
property.

a. ( ) ( )×2 39 4a a 		          b. ( ) ( )- × -3 46 2b b

c. ( ) ( ) ( )× ×5 2 33 2x x x 	         d. ( ) ( )æ ö÷ç × × -÷ç ÷÷çè ø
2 7 62 10 5

5
y y y

5. Simplify the expression. Write your answers as a 
power.

a. ( ) ( )-
3 22 32 2 		  b. ( )× + -

34 3 23 3 3

6. Decide whether each expression equals 64 .
a. × × × × ×4 4 4 4 4 4 	            b. + + + + +4 4 4 4 4 4

c. ×2 44 4
			 

d. +4 24 4

e. 
8

2
4
4

				    f. 
12

2
4
4

g. ( )324
			 

h. ( )334
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EXERCISES 1.2

C

7. The length of the square is 26x  cm. Find its area. 
( 2S a= )

8. The national 
postal operator 
in the Republic 
of Kazakhstan 
('KazPost') delivers 
about × × ×2 2 22 3 5 13  
pieces of parcels 
each day. There 
are × ×2 22 3 5  days in 6 months. How many pieces of 
parcels does the KazPost deliver in 6 months? Write 
your answers as power.

9. In 2020, the total 
amount of paper 
and paperboard 
recycled in 
Kazakhstan was 
200 thousand tons. 
The population 
of Kazakhstan in 
2020 was about 18 million. On average, how much 
paper and paperboard did each person recycle? 
Write your answers as power.

10. Evaluate.

a. ( ) -
323 29 			   b. ( ) -

224 240

c. 
æ öæ ö ÷ç ÷ ÷çç × -÷ ÷çç ÷ ÷÷ççè ø ÷çè ø

221 405 5
3

		  d. 
æ öæ ö ÷ç ÷ ÷çç ¸÷ ÷çç ÷ ÷÷ççè ø ÷çè ø

222 32
5 1250




