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 23  

Integer Exponents 
Reteach 

A positive exponent tells you how many times to multiply the base as a 
factor. A negative exponent tells you how many times to divide by the 
base. Any number to the 0 power is equal to 1. 

 

 

 

When you work with integers, certain properties are always true. With 
integer exponents, there are also certain properties that are always true. 
 
 

When the bases are the same and you multiply, you add exponents. 

 22   •  24    = 22 + 4 

 2 • 2 • 2 • 2 • 2 • 2    = 26 
am • an  = am + n 

When the bases are the same and you divide, you subtract exponents.  

 
5

3

2
2

 = 25 − 3 

 
2 2 2 2 2

2 2 2
• • • •

• •
   = 22 

m

n
a
a

 = am − n 

When you raise a power to a power, you multiply. 

 (23)2 = 23 • 2 

 (2 • 2 • 2)2 

 (2 • 2 • 2) • (2 • 2 • 2)  = 26 

(am)n = am • n 

Tell whether you will add, subtract, or multiply the exponents. Then 
simplify by finding the value of the expression. 

 1.  
6

3

3
3

 → ___________________________   2.  82 • 8−3 → __________________________  

 3. (32)3 → ___________________________    4. 53 • 51 → ________________________   

 5. 
2

4

4
4

 →___________________________   6.  (62)2 →___________________________ 
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 42 = 4 • 4  = 16 

2
2

1 1 14
4 4 164

− = = =
•

 

a3 = a • a • a  

3
3

1 1a
a a aa

− = =
• •

 

45 = 4 • 4 • 4 • 4 • 4 = 1,024 

5
5

1 1 14
4 4 4 4 4 1,0244

− = = =
• • • •
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Scientific Notation with Positive Powers of 10 
Reteach 

You can change a number from standard notation to scientific notation in 
3 steps. 

1. Place the decimal point between the first and second digits on the left to 
make a number between 1 and 10. 

2. Count from the decimal point to the right of the last digit on the right. 
3. Use the number of places counted in Step 2 as the power of ten. 

Example 
Write 125,000 in scientific notation. 

1.25   1) The first and second digits to the left are 1 and 2, so place the  
        decimal point between the two digits to make the number 1.25. 
125,000 
    2) The last digit in 125,000 is 5 places to the right. 
1.25 × 105  3) The power of 10 is 5. 

You can change a number from scientific notation to standard notation in 3 steps. 

1. Find the power of 10.  
2. Count that number of places to the right. 
3. Add zeros as needed. 

Example 
Write 5.96 × 104 in standard notation. 

104 1) The power of 10 is 4. 
5.9600 

         2) Move the decimal point 4 places to the right. 
59,600 3) Add two zeros. 

Complete to write each number in scientific notation. 
 1. 34,600 2. 1,050,200 
  The number between 1 and 10: ____  The number between 1 and 10: ____ 
  The power of 10: ____  The power of 10: ____ 
  The number in scientific notation:  The number in scientific notation: 

 ________________________________________   ________________________________________

Write each number in standard notation. 
 3. 1.057 × 103 4. 3 × 108 5. 5.24 × 105 

 ________________________   ________________________   ________________________
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Scientific Notation with Negative Powers of 10 
Reteach 

You can convert a number from standard form to scientific notation in  
3 steps. 

1. Starting from the left, find the first non-zero digit. To the right of this digit is 
the new location of your decimal point. 

2. Count the number of places you moved the decimal point. This number 
will be used in the exponent in the power of ten. 

3. Since the original decimal value was less than 1, your power of ten must 
be negative. Place a negative sign in front of the exponent. 

Example 
Write 0.00496 in standard notation. 

4.96 1) The first non-zero digit is 4, so move the decimal point to  
   the right of the 4. 
4.96 × 103 2) The decimal point moved 3 places, so the whole number in the 
   power of ten is 3. 
4.96 × 10–3 3) Since 0.00496 is less than 1, the power of ten must be negative. 

You can convert a number from scientific notation to standard form in  
3 steps. 

1. Find the power of ten.  
2. If the exponent is negative, you must move the decimal point to the left. 

Move it the number of places indicated by the whole number in the exponent. 
3. Insert a leading zero before the decimal point. 

Example 
Write 1.23 × 10–5 in standard notation. 

10–5 1) Find the power of ten. 
.0000123 2) The exponent is −5, so move the decimal point 5 places  
  to the left. 
0.0000123 3) Insert a leading zero before the decimal point. 

Write each number in scientific notation. 
 1. 0.0279 2. 0.00007100 3. 0.0000005060 

 ________________________   _______________________   ________________________  

Write each number in standard notation. 
 4. 2.350 × 10–4 5. 6.5 × 10–3 6. 7.07 × 10–5 

 ________________________   _______________________   ________________________  
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Operations with Scientific Notation 
Reteach 

To add or subtract numbers written in scientific notation:  

Check that the exponents of powers of 10 are the same. 
If not, adjust the decimal numbers and the exponents. 
Add or subtract the decimal numbers. 
Write the sum or difference and the common power of 10 in  
 scientific notation format. 
Check whether the answer is in scientific notation.  
If it is not, adjust the decimal and the exponent. 
(a × 10n) + (b × 10n) = (a + b) × 10n (1.2 × 105) − (9.5 × 104) 
(a × 10n) − (b × 10n) = (a − b) × 10n (1.2 × 105) − (0.95 × 105) ← Adjust to get same  
  (1.2  − 0.95) × 105   exponent. 
   0.25 × 105 ← Not in scientific notation. 
   2.5 × 104 ← Answer 

To multiply numbers written in scientific notation: 

Multiply the decimal numbers. 
Add the exponents in the powers of 10.  
Check whether the answer is in scientific notation.  
If it is not, adjust the decimal numbers and the exponent. 
(a × 10n) × (b × 10m) = ab × 10n+m (2.7 × 108) × (8.9 × 104) 
 (2.7 × 8.9) × 108+4 

 24.03 × 1012 ← Not in scientific notation. 
   2.403 × 1013 ← Answer 

To divide numbers written in scientific notation: 

Divide the decimal numbers. 
Subtract the exponents in the powers of 10.  
Check whether the answer is in scientific notation.  
If it is not, adjust the decimal numbers and the exponent. 
(a × 10n)  ÷  (b × 10m) = a ÷ b × 10n−m (6.3 × 107)  ÷  (9.0 × 103) 
   (6.3 ÷ 9.0) × 107−3 

  0.7 × 104 ← Not in scientific notation. 
   7.0 × 103 ← Answer  

Compute. Write each answer in scientific notation.  
 1. (2.21 × 107) ÷ (3.4 × 104) 2. (5.8 × 106) − (4.3 × 106) 3. (2.8 × 103)(7.5 × 104) 

 ________________________   _______________________   ________________________  
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Properties of Translations 
Reteach 

The description of a translation in a coordinate plane uses a combination of two  
translations – one translation slides the figure in a horizontal direction, and the  
other slides the figure in a vertical direction. An example is shown below. 

Triangle LMN is shown in the graph. The  
triangle can be translated 8 units right and  
5 units down as shown below. 

Step 1  Translate each vertex 8 units right. 

Step 2  Translate each vertex 5 units down. 

Step 3  Label the resulting vertices and  
connect them to form triangle L′M′N′. 

  

Use a combination of two translations to draw the image of the figure. 
 1. Translate 6 units left and 7 units down. 2. Translate 7 units right and 9 units up.  

     

 3. When translating a figure using a combination of two translations,  
is the resulting figure congruent to the original figure? Explain. 

 _________________________________________________________________________________________  

 _________________________________________________________________________________________  
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Properties of Reflections 
Reteach 

You can use tracing paper to reflect a figure in the coordinate plane. The graphs 
below show how to reflect a triangle across the y-axis. 
 
 
 

 
As shown above, flip the paper horizontally for a reflection in the y-axis.  
For a reflection in the x-axis, flip the paper vertically.  

Use tracing paper to draw the image after the reflection. 
 1. across the y-axis 2. across the x-axis  

LESSON 
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Start by tracing the figure and the axes 
on tracing paper. 

Flip the tracing paper over, making sure 
to align the axes. Transfer the flipped 
image onto the coordinate plane. 
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Properties of Rotations 
Reteach 

A rotation is a change in position of a figure. 

A rotation will turn the figure around a point called the  
center of rotation.  
A rotation does not change the size of the figure. 

At the right, triangle ABC has been rotated 90° clockwise.  
The resulting figure is triangle A′B′C′.  

Below are two more rotations of triangle ABC.  

  

 90° counterclockwise rotation 180° clockwise rotation 

Use the figures at the right to answer each question.  
Triangle A has been rotated about the origin.  
 1. Which triangle shows a 90° 

counterclockwise rotation? ____  

 2. Which triangle shows a 180° 
clockwise rotation? ____  

 3. Which triangle shows a 90° 
clockwise rotation? ____  

 4. Which triangle shows a 180° 
counterclockwise rotation? ____  

 5. If the sides of triangle A have lengths of 3 cm, 4 cm, and 5 cm,  
what are the lengths of the sides of triangle B? 

  _____________________________________  

  6. Explain why the answers to Exercises 2 and 4 are the same. 

 _________________________________________________________________________________________  

 _________________________________________________________________________________________  
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Algebraic Representations of Transformations 
Reteach 

A transformation is a change in size or position of a figure. The 
transformations below change only the position of the figure, not the 
size. 

•  A translation will slide the figure horizontally and/or vertically. 

•  A reflection will flip the figure across an axis. 

•  A rotation will turn the figure around the origin. 

This table shows how the coordinates change with each transformation. 

Transformation Coordinate Mapping 

Translation (x, y) → (x + a, y + b) translates left or right a units and  
up or down b units 

Reflection (x, y) → (−x, y) reflects across the y-axis 
(x, y) → (x, −y) reflects across the x-axis 

Rotation (x, y) → (−x, −y) rotates 180° around origin 
(x, y) → (y, −x) rotates 90° clockwise around origin 
(x, y) → (−y, x) rotates 90° counterclockwise around origin 

A triangle with coordinates of (0, 0), (1, 4), and (3, −2) is transformed so 
the coordinates are (0, 0), (−4, 1), and (2, 3). What transformation was 
performed?   

Analyze each corresponding pairs of coordinates: 

(0, 0) to (0, 0)  Think: Could be reflection or rotation since 0 = −0. 

(1, 4) to (−4, 1)  Think: Since x and y are interchanged, it is a rotation and 
(3, −2) to (2, 3)   y changes sign, so it is a 90° counterclockwise 
      rotation around origin.  

Identify the transformation from the original figure to the image.  
 1. Original: A(−2, −4), B(5, 1), C(5, −4) 
  Image: A′(2, −4), B′(−5, 1), C′(−5, −4) _____________________________________  

 2. Original: A(−8, 2), B(−4, 7), C(−7, 2) 
  Image: A′(−2, −8), B′(−7, −4), C′(−2, −7) _____________________________________  

 3. Original: A(3, 4), B(−1, 2), C(−3, −5) 
  Image: A′(3, 8), B′(−1, 6), C′(−3, −1) _____________________________________  

 4. Original: A(1, 1), B(2, −2), C(4, 3) 
  Image: A′(−1, −1), B′(−2, 2), C′(−4, −3) _____________________________________  

 5. Original: A(−5, −6), B(−2, 4), C(3, 0) 
  Image: A′(−5, 6), B′(−2, −4), C′(3, 0) _____________________________________  
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Congruent Figures 
Reteach 

When combining the transformations below, the original figure and 
transformed figure are congruent. Even though the size does not 
change, the orientation of the figure might change. 

Transformation Algebraic Coordinate Mapping Orientation 

Translation (x, y) → (x + a, y + b) translates left or right a units 
and up or down b units same 

Reflection (x, y) → (−x, y) reflects across the y-axis 
(x, y) → (x, −y) reflects across the x-axis different 

Rotation 

(x, y) → (−x, −y) rotates 180° around origin 
(x, y) → (y, −x) rotates 90° clockwise around origin 
(x, y) → (−y, x) rotates 90° counterclockwise around 
origin 

different 

 1st transformation:  translation right 4 units 
  (x, y) → (x + 4, y),  orientation: same 

 2nd transformation: reflection over the x-axis 
  (x, y) → (x, −y),  orientation: different 
 3rd transformation:  rotation 90° clockwise  
  (x, y) → (y, −x) orientation: different 

  

Describe each transformation. Express each algebraically.  
Tell whether the orientation is the same or different.  

 1. First transformation 

  Description: _____________________________________  

  Algebraically: _____________________________________  

  Orientation: _____________________________________  

 2. Second transformation 

  Description: _____________________________________  

  Algebraically: _____________________________________  

  Orientation: _____________________________________  
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Properties of Dilations 
Reteach 

A dilation can change the size of a figure without  
changing its shape.  

Lines drawn through the corresponding vertices  
meet at a point called the center of dilation. 

To determine whether a transformation is a  
dilation, compare the ratios of the lengths of the  
corresponding sides. 

2 2
1

A B
AB
′ ′

= =  

6 2
3

B C
BC
′ ′

= =  

The ratios are equal, so the triangles are similar,  
and the transformation is a dilation. 

Determine whether each transformation is a dilation. 
 1.  
 

 2.  

  E F
EF
′ ′

= =  

  F G
FG
′ ′

= =  

  Are the ratios equal?_________________  

  Is this a dilation?_________________  

  P R
PR
′ ′

= =  

  P S
PS
′ ′

= =  

  Are the ratios equal?_________________  

  Is this a dilation?_________________  
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Algebraic Representations of Dilations 
Reteach 

You dilate a figure using the origin as the center  
of dilation. Multiply each coordinate by the scale  
factor. The scale factor is the number that describes  
the change in size in a dilation. 

Using the origin O as the center of dilation, dilate  
ΔABC by a scale factor of 2.5. 

A(2, 2) → A'(2.5 • 2, 2.5 • 2) or A'(5, 5) 

B(4, 0) → B'(2.5 • 4, 2.5 • 0) or B'(10, 0) 

C(4, 2) → C'(2.5 • 4, 2.5 • 2) or C'(10, 5) 

Using the origin as the center of dilation, dilate  
ΔABC by a scale factor of 2. Graph the dilation. 

 1. A(1, 2) → A'(2 • 1, 2 • 2) or A'(____ , ____) 

  B(2, 0) → B'(____ • 2, ____ • 0) or B'(____ , ____) 

  C(3, 3) → C'(____ • 3, ____ • 3) or C'(____ , ____) 

When the scale factor is a fraction between 0 and 1,  
the image is smaller than the original figure. 
Using the origin O as the center of dilation, dilate  

ΔABC by a scale factor of 1
3

. 

A(3, 3) → A' ⎛ ⎞• •⎜ ⎟
⎝ ⎠

13, 31
3 3

 or A'(1, 1) 

B(6, 0) → B' ⎛ ⎞• •⎜ ⎟
⎝ ⎠

16, 01
3 3

 or B'(2, 0) 

C(6, 6) → C' ⎛ ⎞• •⎜ ⎟
⎝ ⎠

16, 61
3 3

 or C'(2, 2) 

Using the origin as the center of dilation, dilate  

ΔABC by a scale factor of 1
2

. Graph the dilation. 

 2. A(8, 0) → A' ⎛ ⎞• •⎜ ⎟
⎝ ⎠

18, 01
2 2

 or A'(____ , ____) 

  B(4, 4) → B'(____ • 4, ____ • 4) or B'(____ , ____) 

  C(6, 8) → C'(____ • 6, ____ • 8) or C'(____ , ____) 
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Similar Figures 
Reteach 

Multiple dilations can be applied to a figure. If one  
of the transformations is a dilation, the figure and its  
image are similar. The size of the figure is changed  
but the shape is not.  

In a dilation, when the scale is a greater than 1,  
the image is an enlargement. When the scale is a  
fraction between 0 and 1, the image is a reduction. 

1st transformation:  translation right 6 units 
 (x, y) → (x + 6, y),   
 relative size: congruent 

2nd transformation:  dilation by a scale of 3 
 (x, y) → (3x, 3y) 
 relative size: similar 

The dilation at the right has a scale of .1
4

   

Algebraically it is (x, y) → ,x y⎛ ⎞
⎜ ⎟
⎝ ⎠

1 1
4 4

 

 

 

 

Describe each transformation. Express each  
one algebraically. Tell whether the figure and  
its image are congruent or are similar.  

 1. First transformation:  

  Description: _________________________  

  Algebraically: _________________________  

  Relative size: _________________________  

 2. Second transformation:  

  Description: _________________________ 

  Algebraically:  _________________________ 

  Relative size:  _________________________ 
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Parallel Lines Cut by a Transversal 
Reteach 

Parallel Lines 

Parallel lines never meet. 
 

Parallel Lines Cut by a  
Transversal 
A line that crosses parallel  
lines is a transversal. 
Eight angles are formed. If the  
transversal is not perpendicular  
to the parallel lines, then four  
angles are acute and four are obtuse. 

The acute angles are all congruent. 

The obtuse angles are all congruent. 

Any acute angle is supplementary to any obtuse angle. 
 

In each diagram, parallel lines are cut by a transversal. Name the 
angles that are congruent to the indicated angle. 

 1.  

 The angles congruent to 

 ∠1 are: _________________ 
 

 2.  

 The angles congruent to 

 ∠a are: _________________ 
 

 3.  

 The angles congruent to 

 ∠z are: _________________ 
 

In each diagram, parallel lines are cut by a transversal and the 
measure of one angle is given. Write the measures of the remaining 
angles on the diagram. 
4.  

 

5. 

 

6.  
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Angle Theorems for Triangles 
Reteach 

Solve. 
 3. Find the measure of angle y. 

  85° + 65° = _________________  

 4. Find the measure of angle x.  

  180° − ____ = ____ 

If you know the measure of two angles in a triangle, you can subtract 
their sum from 180°. The difference is the measure of the third angle. 

The two known angles are 60° and 55°. 

 60° + 55° = 115° 

 180° − 115° = 65° 

 

Solve. 
 1. Find the measure of the unknown angle. 

  Add the two known angles: ____ + ____ = ____ 

  Subtract the sum from 180°: 180 − ____ = ____ 

  The measure of the unknown angle is: ____ 

 2. Find the measure of the unknown angle. 

  Add the two known angles: ____ + ____ = ____  

  Subtract the sum from 180°: 180 − ____ = ____  

  The measure of the unknown angle is: ____  

 

∠DEG is an exterior angle.  

The measure of ∠DEG is equal to the sum of ∠D and ∠F. 

 47° + 30° = 77° 

You can find the measure of ∠DEF by subtracting 77° 
from 180°. 

 180° − 77° = 103° 

The measure of ∠DEF is 103°. 
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Angle-Angle Similarity 
Reteach 

When solving triangle similarity problems involving proportions, you can 
use a table to organize given information and set up a proportion.  

A telephone pole casts the shadow shown on the diagram.  
At the same time of day, Sandy, who is 5 feet tall, casts a  
shadow 8 feet long, as shown. Find the height of the  
telephone pole. 

 
Solve the proportion. The height of the telephone pole is 20 feet. 

Complete the table. Then find the unknown distance. 
 1. A street lamp casts a shadow 31.5 feet 2. A 5.5-foot woman casts a shadow that is  

long, while an 8-foot tall street sign casts  3 feet longer than her son’s shadow. The  
a shadow 14 feet long.  son casts a shadow 13.5 feet long. 

 
 Lamp Sign   Woman Son 
Height (ft)    Height (ft)   

Length of  
shadow (ft) 

   Length of  
shadow (ft) 

  

  Height of street lamp = _________________   Height of son = _________________ 

Organize distances in a table. 
Then use the table to write a 
proportion. 

 Pole Sandy 

Height (ft) x 5 

Length of shadow (ft) 24 + 8, or 32 8 

5
32 8
x

=  
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The Pythagorean Theorem 
Reteach 

In a right triangle, 

 the sum of the areas of the squares on the legs 
  is equal to 
 the area of the square on the hypotenuse. 

 32 + 42 = 52 
 9 + 16 = 25  

Given the squares that are on the legs of a right triangle, draw the 
square for the hypotenuse below or on another sheet of paper. 
 1. leg leg  hypotenuse 

   

 

Without drawing the squares, you can find a missing leg or the 
hypotenuse when given the other sides. 
Model Example 1 Example 2 

  

 Solution 1 
 a2 + b2 = c2 
 32 + 42 = c2 
 9 + 16 = c2 
 25 = c2, so c = 5 in. 

Solution 2 
  a2 + b2 = c2 
a2 + 122 = 152  
  a2 = 225 − 144 
  a2 = 81, so a = 9 in.  

Find the missing side. 
 2.   3.  

 ________________________________________   ________________________________________  
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Converse of the Pythagorean Theorem 
Reteach 

Step 1 The first step in verifying that a triangle is a right triangle is to  
 name the three sides. One side is the hypotenuse and the other  
 two sides are legs.  

• In a right triangle, the hypotenuse is opposite the right angle. 

  The hypotenuse is 5 cm. 

• The hypotenuse is greater than either leg. 

  5 cm > 4 cm and 5 cm > 3 cm 

Step 2 Next, the lengths of the hypotenuse and legs must satisfy the  
 Pythagorean Theorem. 

(hypotenuse)2 = (first leg)2 + (second leg)2 

In the example above, 52 = 32 + 42 = 25, so the triangle is a right triangle. 

Conclusion If the lengths of the hypotenuse and the two legs satisfy the 
conditions of the Pythagorean Theorem, then the triangle is a right 
triangle. If they do not satisfy the conditions of the Pythagorean 
Theorem, the triangle is not a right triangle. 

Find the length of each hypotenuse. 
 1.  2.  
 
 

 ________________________________________   ________________________________________   

First, fill in the length of the hypotenuse in each problem. Then, 
determine if the sides form a right triangle. 
 3. 1, 2, 3 4. 8, 7, 6 5. 15, 20, 25 

  Hypotenuse: ___________   Hypotenuse: ___________   Hypotenuse: ___________  

 ________________________   _______________________   ________________________  

Show that these sides form a right triangle. 

 6. 2, 3, 13  7. 3, 6, 3 5  

 ________________________________________   ________________________________________  
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