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HOW TO USE THESE WORKSHEETS

EXPONENTS

The study of Mathematics requires understanding of the concepts taught as well as
practicing what is learned. It is advisable to practice mathematical problems using
pencil and paper to allow the student to follow their train of thoughts as they write each
step for the solutions.

This workbook provides many worksheets that list EXPONENTS problems.

When working out each problem, it is important to learn, understand and apply the
rules of order of operations in order to evaluate the mathematical expressions
correctly.

The workbook is divided into Four sections:

1. A summary about the rules used to solve problems involving Exponents.
2. Worksheets with problems pertaining to Exponents.
3.  Worksheets with the answer key to every problem listed in section 2.

4. Blank Worksheets to practice.




PROPERTIES OF EXPONENTS

When working on a mathematical expression it is important to understand how to
evaluate each expression in order to obtain the correct answer.

In order to learn about “EXPONENTS”, it is important to first understand how to identify
them and what they mean. This knowledge can then be transferred when learning to
evaluate the properties associated with Exponents and how to use them to solve a
problem.

Explanation

An “Exponent” is a number written just above and to the right of another number or
variable which is called a “base”.

An Exponent is used to show repeated multiplication of a certain base.

An Exponent is also called a Power.

A mathematical expression that involves an exponent is written in the following format:
bn

Where “b” is the called the base and “n” is the Exponent which represents the
number of multiplications that the base undergoes. This means that the base “b” is

({39 1]

multiplied by itself “n” times depending on what number “n” is.

Example: 32
The Base is 3.
The Exponent is 2.

In order to evaluate the above expression, the base “3” must be multiplied by itself
twice to get the answer as follows: 32=3-3=9

Hint:

A “base” can be a number or a variable. The following example shows this: x?

The above expression is evaluated the same way as if the base was a number.
Therefore, the variable “x” is multiplied by itself twice.




Properties of Exponents:

Property (1)

When multiplying two or more mathematical expressions with the same base, the
exponents are added while keeping the same base.

Example: 32.3% =32t =36 =729

The above property cannot be applied if the bases are different numbers. When the
bases are different, each base will have to be evaluated separately before the
operation is completed.

Example: 2%2.3% =4.81 =324
The above property applies to variable bases also.
Example: x% - xt = x?tt = xb

The above property cannot be applied if the bases are different variables. When the
bases are different variables, each base will have to be evaluated separately before
the operation is completed.

Example: x? -yt =x? yt

Hint:

It is important to notice the following when evaluating bases with different variables:

Example: x% - ytad = x?3 yt = xSyt

As seen in the above example, the exponents are added only for the base (x ) variable
and not for the base (y) variable.

Property (2)

When an expression (base) containing an exponent raised to another power, that base
Is raised to the product of the powers.

Example: (32)3 = 323 =36

The above property applies to variable bases also.

Example: (x2)3 = x23 = x*




Property (3)

The product of two numbers or variables that are raised to an exponent (power) will
result in the exponent being distributed over the product of the expression.

Example: (2x)3 =23 . x3 =8x3

The above property applies to variable bases also.

Example: (yx)3 =y3.x3 = y3x3

Property (4)

When dividing two or more mathematical expressions with the same base, the
exponent in the denominator is subtracted from the exponent in the numerator and the
base is raised to the exponent that results.

Example: = =252=23

Example: =

Property (5)

When a quotient (two integers divided) is raised to an exponent or a power, each of the
integers is each raised to the power in the result.

Example: (5)3 _r_x

Hints to remember:

1. A base (whether a number or a variable) raised to the power of 1 equals itself.
Example: xl=x

2. A base raised to a negative exponent will always result in the
reciprocal of the base raise to the positive exponent.

: 3_1_1
Example: 27 = 5=3

It is important to remember that the base must not equal 0 since a division by O

results in an undefined answer. % = UNDEFINED




The above applies to variable bases also.

Example: x73 = xig
A base (whether a number or a variable) raised to the power of (0) equals (1)
Example: 20=1

The above applies to variable bases also.

Example: x% =1

A base of (1) raised to any power equals itself.

Example: 13=1

Positive and negative signs included within a mathematical expression are raised
to the exponent (power) that the expression is raised to also.

It is important to remember how to multiply signs when working on expressions
that include signs.

Example: —-32=(-3)(-3)=9

The above applies to variable bases also.

Example: —x% = (—x)(—x) = +x
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EXPONENTS Worksheet # 1- Problems

No. | Problem

Answer Key

1. | 42

2. 143

3. (5)2
4. | —34
5. [ (=3
6. | —23
7. [ =54
8. [ (=5)°

HE)

11. [ —289

12. [ (23)2

13. [ 3. 24

14. 34—_38_35

15. [ 76 .71
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EXPONENTS Worksheet # 2- Problems

No. [ Problem

Answer Key

6

1@

3. 25_24—_23

T 6)

11. | 35

12. |53 .58

13. [ 2-0°

14. | 28 . 210
23 . 27

15. [ 201
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EXPONENTS Worksheet # 3- Problems
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Problem

Answer Key

(x3)°

(5x)?

10.

11.

. 410

12.

13.

(3x?%)3

14.

(2n=3)*

15.

h3h8
h7
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EXPONENTS Worksheet # 4- Problems

No.

Problem

Answer Key

5)G)

(2x*)3

(W19)0 (W)6

t—10

t—4

(2x2y")°

(x3)°

(x9)5

x3

10.

(3x%)3 (2x)*

11.

x9

x6

12.

(m3)2m5
(m*)3

13.

x4—

x10

14.

—3a?(2a*)

15.

6x2(=3x*)(2x>)
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EXPONENTS Worksheet # 5- Problems

No. [ Problem

Answer Key

1. | 0%

2. [wizy?2

wtw>

3.1(0.7)3

4. (25b—3)—3

5. 315
32 .310

6. [ (c5d*)10

-2

5d3

8. | 13w8z3
26w?2z

0. (3—2y3)—2

10. | (=5a*bc)(—10a%b)

)

12. -2

13. [ (=1)%2

14.14n'n'n

15. [ (=1)?1
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EXPONENTS Worksheet # 6- Problems

No.

Problem

Answer Key

(2a?b)°

(5x3y®)(6x%y®)

3

(37)

(Bx)
(3x)~8

(4x%y)3 (2xy)?

(@®)? (a*)°

(a>)?

(2x%y>)3(3x*y)?

(-37) @ G

)

4

10.

(3x%)(2x3)(5x*)

11.

3

) o

12.

35x2y*z

13.

70x°y?z
2x2y \
2.,5
3x“y <6x4y4>

14.

Cx*y*)(Bx™*y™)

15.

(x™2)3 (x3)72

x10
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EXPONENTS Worksheet # 7- Problems

No. | Problem Answer Key
1. [27x3y~*z
9x7y—674
2.1 12r=6s5%¢—3
3r—4s—3t—5
3. | (4x—2y3)?
(x*y—6)~3
A ICDR ROk
5. 8X2 4
<4x4 y—3 )
6. (x—7)3 (x4)5
(x3)% (x~1)8
7 (2x2y=>)3(Bx~ty?)~*
8. 4 \ 2
7x
2x2y3 XY
14x3y®
9_ (x3)—2(x4)5
(x=2)7
10. | (2a3b~?c)>
(a—2b*c3)2
11. | (=5a*bc)(—10a%b)
12. [ 13w8z3
26w?2z
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EXPONENTS Worksheet # 8- Problems

No.

Problem

Answer Key

Bx~y*)*

(Sx—z y3)2(2x4y—5 )—3

x—syz —2
<X‘3y5 )

(a=2)3 (a*)?

(a=3)2

(2x*y=3)(7x78y®)

(4a® b?)(2b~° c?)(3a’ c*)

GIGE

5a8h3

20a°b—*

10.

ab=3c"2\ "
<a‘3b0c‘5>

11.

(10xy*)(3x*y)

12.

—12s%tu3

4su?




Name:

Date:

EXPONENTS Worksheet # 9- Problems

No.

Problem

Answer Key

(6xy™

5—1
5

t+3)(E+3)(t+3)

10.

bZOb—14

11.

(rés*)(1372s)

12.

36h°k?
9h3k
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EXPONENTS Worksheet # 10- Problems

No.

Problem

Answer Key

(3u2v0)—3

18(x3 - y*)?

2¢3d%\°
<3c2d>

1
(Z c®d®)(28c2d”)

—4x2\°
<y42>

(t2)°

t—4

(6r*q®) (7p°q*)

(s3t—2)*

(3s5—4t6)-2

(=8y ') (2y*°z7?)

10.

W—8 (WZ)_S

w3

11.

(4h2k2)2(h3k)4 0
(e )

12.

(k) 72(k%)

5k6k0
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EXPONENTS Worksheet # 11- Problems

No.

Problem

Answer Key

Am1on4 -1
<2nﬂ2n2>

(azb)3(a4b3)5

cd8\’
3 1215
(2¢7d%) <4c2d>

3)*(y?)?

(Sh—ZkO)B(Sk—Z)—4

—3x*y3
2x5y~3

(4x2y3)3(xy?)

(4h2k2)2(h3k)4

(2hk3)?

10.

[(Sh—2k0)3(5k—2)—4]0

11.

(_4‘C12d7)2

(SC—Sdlo)—l

12.

(21x°y)(2x®y*)

14xy
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EXPONENTS Worksheet # 1- Answers

No. | Problem Answer Key
1. | 42 16
2. |43 64
3.1 (572 1 _ 1
52 25
4. | —34 —81
5.1 (=3)* 81
6. | —23 -8
7. | —5% —625
8. (-5)* 625
Q. 52 25
(-3) (36)
10. 513 125
( - g) <_ 216)
11. | —28° -1
12| (23)2 64
13. 13- 24 48
14.134.38.35 317
15. | 76.71 77




Name: Date:
EXPONENTS Worksheet # 2- Answers
No. [ Problem Answer Key
1. /3\72 16
3 ;
2. 2\ 2 4
G) 5
3.125.2%.23 212
4. |22 4
3 3
5.|27° 1
23 28
6. [ (5%)2 6
7.153 52 =25
51
8. 1,3 1
-2
9. [45.49 414
10. | ;23 /2 2\*
(5 (3 (5)
11. | 35 34
3
12. (53 .58 510
5
13. 1205 0
14. 28 . 210 28
23 . 27
15. [ 201 20
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EXPONENTS Worksheet # 3- Answers
No. | Problem Answer Key
L | (x3)5 x1>
2. | ra\? a2
) b2
3. | (5x)? 25x2
522 25y2
5. x4' . x5 x9
6. a4’ alO
a-6
7. x_8 1
&7 Xt
8. (ny)3 8x3y3
o [ @*p?)? P
10. m8 m28
msé
11. x4- . X6 . .X8 . x10 ng
12. | (=31)4 81t
13. | (3x2)3 27x°®
14. | (2n=3)* 16
niz
15. | h3h8 h*
h7
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EXPONENTS Worksheet # 4- Answers
No. | Problem Answer Key
166 G
Y/ \y y
2. [ (2x%)3 8x12
3. | t® +2
t*
4. | x50 8
+3
5. | (w190 (w)® W
6. | —10
t=* ¢
7| 2x?y®)° 1
8. | (x3)° x1>
9. | (x9° 1
x3 F
10. | (3x2)3 (2x)* 432 x'°
11. | x° x3
x6
12. [ (m3)?m5 1
(m*)3 m
13. | x4 1
14. —3a2(2a4) —6a®
15. | 6x2(—=3x*)(2x°) —36 x1
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EXPONENTS Worksheet # 5- Answers

No. | Problem Answer Key
1. | 0% 0
2. T wizy? 5
wiw5
3.1(0.7)3 0.343
4.1 (25p~3)3 bh°
215
5. 315 33
32 . 310
6. | (c>d*)1° 5040
7. 6C —2 25d6
(55) 56
8. 13W823 W6Z2
26wz 2
9. [ (372y3)2 81
e
10. | (—5a*bc)(—10a?b) 50a°®b*c
11. 753 343
(1_0) 100
12. | =2 -2
tot-t £3
13. [ (=1)22 1
14. (4 -n-nn 4n3
15. [ (-2t ~1




Name: Date:
EXPONENTS Worksheet # 6- Answers
No. [ Problem Answer Key
1. | (2a?b)° 1
2. t_gmz 5
m=3 t8
3. (5x3y6)(6x2y5) 30X5y11
4. 2 3 8
2 _ 2 .6
(-57) 27"
5 | (3x)~5° 27x3
(3x)~8
6. | (4x%y)3(2xy)? 256x8y°
7. | (a3)? (a4)5 alé
(a5)?
8. | (2x2y5)3(3x*y)? 72x1% y17
9. 1 \* 3 4 1 5,
332 Z
(~3n) @2 (37°) z"
10. | (3x%)(2x3)(5x%) 30x°
11. | 1 3 3
3x) @ e
12. | 35x2y*z 1y?
70x°y?z x4
13 2.\ "2 6411
3x2y5<2x y) e
6xty*
4.1 x~*y*)Bx™y™) 6
xBy?2
15. (x_2)3 (x3)_2 1
16 e




Name: Date:
EXPONENTS Worksheet # 7- Answers
No. | Problem Answer Key
1. |27x3y~*z 3y?
9x7y~6z% 473
2. | 12r=650¢3 4 s3¢t2
3r—4s—3t—5 r2
3. | (4x~5y3)2 16x?
(x4y—6)-3 y12
4.1 (5yH 3 (2y~?)3 ( 8 )
125y18
5. 8X2 4 16_')/12
<4x4 y=3 ) 8
6. | (x7)® (x%)° X
(x3)% (x~1)8
7. (szy—5)3(3x—4y2)—4 8x22
81y23
8. 7xy4 -2 g 6 y7
2x2%y3 | ——
14x3y®
9. | (x3)72(x%)" 28
(x=2)7
10. | (2a3b~?c)° 32q!!
(a=2b*c—3)2 b%c
11. | (=5a*bc)(—10a?b) 50ab?c
12. 13W8Z3 W6Z2
26w?2z 2
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EXPONENTS Worksheet # 8- Answers

No. [ Problem Answer Key
1| Bx2y®)* 38
(9x* y~3)2 ~16
2. (Sx—z y3)2(2x4y—5 )—3 25y21
8x16
3. x—5y2 —2 x4y6
x3y5
4 [ (@23 (ah)? 1
(a=3)2 a?
5| x*y ™) (7x7%y®) 14y?
4
6. 12x—3y—2 8x4
8x*y~3 — 3
24x4y=5
7.1 (4a® b>)(2b~> c?)(3a’ ¢*) 24a'?c®
b3
8. /1 2 3 1
o3\ (2 a2 -7 -
<2x)<3x>(5x ) 5
9.| 5a8p3 a3 b’
20a°b—* 4
10. ab-3c 2\ "} b3
<a‘3b0c—5> a*c3
111 (10xy*)(3x*y) 30x5y*
12. | —12s52%tud —3stu
4su?
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EXPONENTS Worksheet # 9- Answers

No. | Problem Answer Key
1 |17 - p11. .60 77
r
2. | 15m°npt? 15m*np3
4mp? 4
3. [ y8(y%)* yl4
(y?)3
4. | 25h3jk> 25h jk*
12h%k 12
5.1 /x3y52\ x*y®z?
5xy? 25
6. | 7 - 11 . 160 78
X X
7. (6xy—11)73 33
216x3
8. |51 1
5 25
9.1 (t+3)(t+3)(t+3) (t+3)3
10. | p20p—14 56
11. | (rbs*)(1372s) 137855
12. [ 36h5k2 4h%k
9h3k
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EXPONENTS Worksheet # 10- Answers

No. [ Problem Answer Key
1. (3u2v0)_3 1
27u®
2. 118(x% - y*)? 18x°y®
3. 2C3d4 2 i C2d6
3c2d 9
4.1 1 8 73
( €°d®)(28¢d") 7chd
5.1 /—4x2\3 64x°
< ey ) y1273
6. | (t72)3 1
t=* t?
7.1 (6p*q®) (7p°q*) 42p7q"
(3s5—4t6)-2
9| (=8y ") (2y*°z™%) —16y*
72
10. W_S(WZ)_S 1
11. (4h%k?)?(h3k)* 0 1
()
12. | (k%)% (k) 21
5k6k0 5
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EXPONENTS Worksheet # 11- Answers

14xy

No. [ Problem Answer Key
1| /4m10n4\ ! m?
<2nﬂzn2> 2né
2. | (a®h)3(a*b3)® q26p18
3. 2 73 p?7
<p6p3> 8
3 3215 [ € d
(2¢7d%) <4c2d 2
51 ) (r?)° y*
6. | (5h™2k°)*(5k~2)~* k®
5h®
7. | [—=3x%y3 4x18
< 2x>y~3 > 9y10
8. | (4x?y°)*(xy?) 64x7y™
0. (4h2k2)2(h3k)4 4h14—
(2hk3)?
10. [(Sh—2k0)3(5k—2)—4]0 1
11. | (—4c*?d7)? 80c12q24
(SC—Sdlo)—l
12. | (21x°y) (2x8y*) 3x12y*
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10.

11.
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10.

11.

12.




Name:

Date:

EXPONENTS Blank Worksheet # 4
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10.
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EXPONENTS Blank Worksheet # 5
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Problem

Answer Key

10.

11.
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