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Name Date

Example 1 Find the pattern. Then write the next two numbers.

a. 2,58, 11,... k. 2,6, 18,54, ...

a. Use a table to organize the termns and find the next two aumbers.

T ——————
Each termis 3

more than the
previous term.

Gddlwatemin
find the next rerm.

Bt e

e e

B The next two numbers are 14 and 17.

b. Use a table o organize the terms and find the next two numbers.

1 2 3 4 5 6

18 1 54 | 162 | 486
N_AN_A NN

- X3 X3 X3 X3 =3 e

Eachtermis
3 times the
pravious term.

FO
[

' .
| Muidply atermby 3
o find the next term.

e e e L ST

B The next two numbers are 162 and 486,

Example 2 Find the pattern. Then draw the next two figures in the sequence.

The shaded region moves one region clockwise in each figure. The next two figures in the

sequence are shown below.

r
?Ya ctlice Check your answers ol Bigldeasidaticom.

Find the pattern. Then write the next two numbers.
1. 7.14,28,56, . .. 2. 4,9,14,19, . _ 3. 4,-2,—8,~14, ...

4. PATTERN Find the patiern. Then draw the
next two figures in the seguence.

o |
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A quadrilateral is a polygon with four sides. The diagram shows properties of different types
of quadrilaterals and how they are related. When identifying a quadrilateral, use the name that
is most specific.

LY

quadrilateral with quadr%%ate’ral\with guadrilateral with two pairs

exactly one pair of opposite sides that are of congruent adjacent sides and

parallal sides parallel and congruent opposite sides that are not congruent
y 2

paraiielogram with ‘ ',-"L parailelogram with
four right angles G’ four congruent sides

parallelogram with four congruent
sides and four right angles

Example 1 Classify the quadrilateral.
a. 3 b 16

Classify the quadrilateral.

Copyright @B%g ideas Learning, LLC

3 10
The guadrilateral has four congruent sides. The gunadrilateral has four right angles,
B So, it is a thombus. @ So, itis arectangle.
-
?ratﬁ e Check vour aiswers at Bigideasharicom.
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Perimeter and Area of Polygons

The perimeter P of a figure is the distance around the figure. The area A of a figure is the number
of square units enclosed by the figure.

Perimneter and Area

Square Rectangle Triangie Paralielogram Trapezoid

b,

b

b 2
P =45 P=2F+2w P=a+b+c¢ A= bk A:%h(bi.;.bz)
A=st A= Jﬁw = %bh
Example 1 Find the perimeter and avea of the figure. 7in
P=2{42w A= Fw
5in.
=27 + AS) =7(5)
=24in. =35in?
4
Practice Check your answers af BighdeasMath.com. [

Find the perimeter and area of the figure.

1. 2. 3. 4.
20t
11em S N
21 ft
6 yd——5% yd —
4em
Find the area of the figure.
5. 6. 7. 8.

12 om

13

Use a geometric formula to solve the problem. L

9. A triangle has a base of 7 feet and an area of 63 square feet. Find the height.

16. A rectangle has a length of 6 inches and a perimeter of 28 inches. Find the width.

Copyright € Big ldeas Learning, LLC Topic 16.3



Name Date

A circle is the set of all points in a plane that are the same distance from a point

called the center. The distance from the center to any point on the circle is the radius.
The distance across the circle through the center is the diameter. The diameter is twice
the radius. :

circie

%

circumference diameter, o

The circumference of a circle is the distance around the circle. The ratio Tamet
ameter

is the same for every circle and is represented by the Greek letter 7, called pi. Piis an

irrational number whose value is approximately 3.14 or —2,72

The circumference C of a circle is equal to 7 times | The area A of a circle is the product of 7

the diameter 4 or 4 times twice the radius r. and the square of the radius.
C=wdorC =2 A= 7r’
Example T The diameter of 2 circle is Exampla 2 The radius of a dircle is 5% feet.
8.5 meters. Find the radius. Find the diameter.
r= %l Radius of a cirde d=2r Diameter of a drdle
8.5 . . 3 . 3
= Substitute 85 for d = 2l 5= Substite 3= for 1
2 4 4
=425  Divide = Ii%
B The radius is 4.25 meters. B The diameter is 11—;— feet.

Example 3 Find (a} the circumference Cand (b} the area 4 of the circle.

a. {=md b A= i’
= m12) = 7« (6)°
= 37.7 =367
B The circnmference is about 37.7 yards. = 113.1

i The area is about 113.1 square yards.

Practice ' Check your answers at BigidensMath.com.
11. The radius of a circle is 4.6 millimeters. Find the diameter,

12. The diameter of a circle is 2% miles. Find the radius.

Find the circumference and area of the circle with the given radius or diameter.
13. r= 16inches 14. 4 = 10 centimeters 15. r =7 meters 16. d = 2.4 yards

17. The area of a circle is 81 7 square feet. Find the radius.

Topic 10.3 Copyright © Big ideas Learning, LLC



In a right triangle, the hypotenuse is the side opposiie the right angle. The legs are
the two sides that form the right angle.

The Pythagorean Theorent states that in any right triangle, the sum of the squares
of the lengths of the legs is equal to the square of the length of the hypotenuse.

Date

g : hypotenuse, ¢
teg, a

leg, &
Example 1 Find the missing length of the triangle. A=t
B = Write the Pythagorean Theoram,
17 yd L+ 187 =172 Substitute 15 for hand 17 for ¢
&
a° + 225 = 289 Evzluate powers.
G = 64 Subtract 225 from each side.
15 yd
a=8 Take positive sguare root of each side.
I  The missing length is 8 vards.
You can use the Pythagorean Theorem to develop the Distance Formula. (o V)
You can use the Distance Formula to find the distance d between any >
two points {x,, y,} and {x,, ¥,) in a coordinate plane. ‘ ) d A
- X1 ¥4
[ Y I
A=Y, —x ¥ + 0, —yp XX Xy
L X

Example 2 Find the distance between the two points.
a. (3,6),(=2,4)
Let (x, ) = (3, 6 and (xp, ¥,) = (=2, 4).

b (0,5), {4, ~1}

Let{x,.y,) = iO, 5)and (x,, y,) = (4, —1).

d= \:’;(“‘52 RENE VRSN

d=Y0, —x )P+ &, =y

=VY(—2 37+ (4 —6p

=V — 02 + (—1 — 5)?

=25 +4 = V16 + 36

=25 =2V13
Pra ﬁta e Check your answers af BigideasMath.com.
Find the missing length of the triangle.

Find the distance between the two points.
4. (0,0),(4,3) 5. ¢0, =75 (5,5

7. (—5,60,{-7.—2) g (—L 300G 0

6. (4,2),(—1.5
9. (=4, -4, (-1, -1

Copyright © Big ideas Learning, LLC
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A solid is a three-dimensional figure that encloses a space. The suorface area of a solid is

the sum of the areas of all of its faces. Surface area is measured in square units. You can use a
two-dimensional representation of a solid, called a net, to find the surface arez of a solid. You
can also use the following formulas to find surface areas.

S=28w+28h+2wh  S=2m* + 20k | S= i+ mrd § = At

Example 7 Find the swrface area of the regular pyramid.

Draw a net.

Area of Base Area of g Lateral Face
4ug= 15 Lisee=12

cm

B There are four identical lateral faces. So, the surface area
is 16 + 4{12) = 64 square centimeters,

Example 2 Find the surface area of each selid.

Cepyright © Big ideas Learning, LLC

Find the surface area of the regular pyramid.
1. . 2. i, 3.

Area of base—
is B4.3 cm?

Find the surface area of the soiid.
4, 7in

& S=248w+ 26h + 2wh b. S =2m? + 2avh
5 = 2{2)(3) + 22U3) + 203)5) = 27(3)* + 2m(3)(6)
=12 +20+ 30 = 8% + 36w
-3t = 62§ = 547~ 170 m*
2ft
e
P ractice Check your snsiwers af BigideasMath.cam.

Scm

7 om
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A volume of a solid is a measure of the amount of space that it occupies. Volume is measured in
cubic units. You can use the followlag formulas io find volumes,

™ height, h

area of base, B area of base, B racius, r

arga of base, B area of base, B

V=2Eh V:%Bk Vzg-'ﬂ‘f"g

Example 1 Find the volume of each solid.

& 3m o im V= Bh b 3yd  v=gh

= 13)4) « 8 ' = {35
8 m = 6.8 5yd = 457 = 141 yd°
; = 48 o’
5m
» 1
€ V= 3Bh
= 2 (§) + 12

#

Practice
Find the voiume of the solid.
1.

Cepyright @ Big Ideas Learning, LLC Topic 10.6
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A econjécture Is an unproven statement that is based on observations. You use inductive reasoning when you
find a pattern in specific cases and then write 2 conjecture for the general case.

Example 1 Use inductive reasoning to make a conjecture about the result when the expression n2 — n + 11
is evaluated at any natural number n.

Step U Find a pattern using the first few natural numbers.
12— 1+ 11 =11 F—3+11=17 $P—5+11=31
2Z2—2+11=13 42— 4411 =123 68— 6+ 11 =41
Step 2 Make a conjecure.
2

j Conjecture The expression n
any natural number 7.

— 1 + 11 gives a prime number when evaluated at

To show that a conjecture is true, you wust show that it is true for all cases. You can show that a conjecture is

false, however, by finding just one counterexampie. A counterexample is a specific case for which the conjecture

is false.

Example 2 Find a counterexample to show that the conjecture in Example 1 Is false.

To find & counterexample, you need to find a natural number » for which n* — 7 + 11 gives a composite number.
Hi-ii+ 11 =121 Substitute 11 forn,

Because the factors of 121 are §, 11, and 121, it is composite.

B Because a counterexample exists, the conjecture is false.

#

p ra Ctg e Check your answers af BigideasMath.com.
Make a conjecture about the given quantity.

1. the preduct of a nonzero number and its opposite

Z. the sum of the first £ positive odd integers

3. the ones digit of 4%

Find a counterexample to show that the conjecture is false.,

4. If xis an integer, then —x < x.
3. A nonzero number is always greater than its reciprocal.

6. If the product of two natural numbers is even, then both of the patiral numbers are even.

7. If the sum of two natural numbers is even, then the product of the two natural numbers is even.

Copyright © Big ideas Learning, LLC Topic 16.7
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The midpoint of a segment is the point that divides the segment into ® : =

two congruent segments. In the figure, M is the midpoint of AB. So,
AM =MB and AM = MB.

Example T Point M is the midpoint of PQ. Find the length of 2.

36+ 10 8x + 25
PO M Q
First write and solve an equation. Use the fact that PM = 0.
PM = M0 Write the squation,
3x+10=8x+25 Substitute.
~3=x Soke for x.

Then evaluate the expression for PM when x = —3 to obtain PM = 1. By the Segment Additon Postulate
and the definition of midpoint, PQ = PM + MO =1 + 1 = 2.

B So,the length of PO is 2.

The Midpoint Formuia

The coordinates of the midpoint of a segment are the averages
of the x-coordinates and of the y-coordinates of the endpoints.

If A(x, y) and B{x,. y,} are points in a coordinate plane, then the

midpoint M of AB has coordinates

Xy X ¥

3 .

% 2 2 ’

Example 2 The endpoints of AB are A(—4, 7) and B(10, —B). Find the coordinates of the midpoint M.

Use the Midpoint Formula.

x,+.r2y§+yg‘m%-4+io7+{—8>_M{ 1)
M( 2 02 )_1 2 72 )_“3’ 2

/

. i e i
B The coordinates of the midpoint M are {3, 75)_

2
Practice Check your answers at BigideasMath.cont.

1. Point M bisects JK such that JM = 4x — 5 and MK = 3x + 2. Find the length of JK.
2. Point M bisects EF such that EM = 7x + 11 and MF = 8. Find the length of EF.

The endpoints of RS are given. Find the coordinates of the midpoint M.
3. R(—6,3), 5(—4, 1) 4. Ri0, —2), 56, —8)

5. R(13.2), 5(7.6) 6. R(—2,9), 54, 0)

Copyright @ Big Ideas Learing, LLC Topic 10.8
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‘You cap name an angle by its vertex, such as £ A, or by a point on each ray c

and the vertex, such as £ BAC or £ CAB.
‘When a point is the vertex of more than one angle, you cannot use the vertex verten sides
alone to name the angles, as shown in the following example. j
Exampie 1 Name the incduded angie between each given pair of sides. A E >
a. FJ apdFH
G
B LiFH or LHFI
b. JH and GH
F H
P IHG or £GHI X
An angle bisector is a ray that divides an angle into two angles that are congruent. Y. il
In the figure, YW bisects £XYZ, s0 £XYW = /F¥W
z
Example 2 BD bisects .~ ABC. Find m . ABC.
First write and solve an equation. Use the fact that mZABD — m~2 CBD. {—10x {F 25V dn
mZABD = m< CBD Write the equation. A i‘s
I+ 25=3x+77 Substitute. 1 3% + 77
-4 = x Solve for x. B c
Then evaluate the expression for mZABD when x = —4 to obtain mLABD = 65°. By the Angle Additon
Postulate and the definition of angle bisector, mZABC = mZLABD + mZ CBD = 65° + 65° = 130°,
b So, the measure of ZABC 13 130°.
r B
?ract ice Check your answers at BigldeasMath.com.

In Exercises 1-4, use the figure to name the included angle between the
given pair of sides.

1. 5T and UT T

2. SU and VU 5 4
3. URandUT

4. RV and RS

5. ES') bisects £ POR such that m< PGS = (3x + 9)° and mZ ROS = (9x — 3)°. Find the value of x and mZ POR.

&. ?%Iﬁ bisects ZJKL such that mZ JKM = (6x + 33 and ms LKM = {13x — 2)°. Find the value of x and m 2 JKL.

Copyright © Big Ideas Learning, LLC Topic 10.9
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A protractor helps you approximate the measure of an angle. You can classify angles
according to their measures.

Types of Angies
/ H -’ ———
A — A > A A
acute anglé right angle obtuse angle straight angle
Measures greater Measures 90°  Measures greater than Measures 180°
than 0° and less 907 and less than 180°
than 90°

Example T Find the measure of each angle. Then classify the angle.
a. JGHE

b, £JHL
¢ JLHK

a. HG lines up with 07 on the outer scale of the protractor. HE passes

through 125° on the outer seale. So, mLGHK = 125°. Itisan
obtuse angle,

b. HJ lines up with 0° on the inper scale of the protractor. HL passes
through $0°. So, mLFHL = 90°. Tt is a right angle.

e HL passes through 90°. 74 passes through 55° on the inner scale,
So, mLLHK = |90 — 55| = 35° It is an acufe angle.

7

Practice Check your answers at BigldeasMath.cont.

Use the diagram to find the angle measure. Then classify the angle.
1. £ZBOC

2. LAOB
3. £DOB
4. LDOE

5. LAOC

6. JBOE

7. LEOC

8. LCOD

Copyright © Big Ideas Learning, 1LLC
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Using Properties of Parallel Lines

Corresponding Angles Theoram

If two paraliel lines are cut by a transversal, then the pairs of corresponding
angles are congruent.

Examples Inthe diagram at the right, 22 = A6 and £3 = /7.

. t
Alternate Interior Angles Theorem
H two parallel lines are cut by a transversal, then the pairs of alternate interior 1]z,

ko3

angles are congruent. 3/4
Examples Inthe diagram at the right, /3 = Z6 and £4 = /5,

Alternate Exterior Angles Theorem

If two parallel lines are cut by 2 transversal, then the pairs of alternate exterior <
angles are congruent.

Examples In the diagram at the right, ~/1 = /8 and /2 = /7.

g

Lonsecutive interior Angles Theorem

If two parallel lines are cut by a transversal, then the pairs of consecutive interior
angles are supplementary.

Examples Inthe diagram at the right, /73 and £5 are supplementary, and
Z4 and £6 are supplementary.

Example 1 Find the value of x.
‘\135“

d

-+

By the Linear Pair Poswlate, m21 = 180° — 136° = 44°, Lines c and d are “
parallel, so you can use the theorems about paralle! lines. \

.

h

oY

mLl = (Tx + 9y Alternate Exterlor Angles Theoram sz + g
44° = (Tx + 9" Substitute 44° By m2 1.
35="Tx Substract 9 from each side.

5=x Divide nach side by 7.

B So, the value of x is 5.

7

Practice Check your answers at BigldeasMath.com,

Find the value of x.

1. ) / 2.

g

{(Tix — 17 {8x + &)

Topic 10.11
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Determining Whether Lines are Parallel

The theorems about angles formed when parallel lines are cut by a transversal
have true converses.

Corresponding Angles Converse Alternate Interior Angles Converse
H two lines are cut by a transversal so the corresponding  If two lines are cut by a transversal so the alternate
angles are congrvent, then the lines are parallel. interior angles are congruent, then the lines are paraliel.
Alternate Exterior Angles Converse Lonsecutive interior Angles Converse
i two lines are cut by a transversal so the alternate If two lines are cut by a transversal so the consecutive
exterior angles are congruent, then the lines are parailel. interior angles are supplementary, then the lines
are parallel.

txample 1 Decide whether there is enough information to prove \

that m{ n. If so, state the theorem you would use. < = >

i
The sum of the marked consecutive interior angles is 180°. Lines mand n \ .
are paraliel when the consecutive interior angles are supplementary. So, < 108 -
by the Consecutive Interior Angles Converse, m fi 7. \ n
4

Pract ice . Check your answers ot BigldeasiMath.com.

Decide whether there is enough information to prove that miin. If so, state
the theorem you would use.

1. r 2. m n 3. /r s
fe (0 A 4

'\-.,__‘"“
a\
]
w0
1
]
-
4
3

2 Copyright © Big ldeas Learning, LLC
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You can use angle measures and side lengths to classify triangles.

Classifying Triangles Using Angles

acuite triangle obiuse triangle right wiangle equinngular triangle

all acuie angles 1 obtuse angle i right angle 3 congruent angles

Classifying Triangles Using Sides

scalene triangle isosceles triangle eguilateral triangle

no congruent sides at least 2 congruent sides 3 congruent sides

Example 1 Classify each triangle by its angles and by its sides.

&. h
The triangle has one obtuse angle The triangle has all acute angles
and no congruent sides. and two congruent sides.
B So, the triangle is an obtuse scalene triangle. B So, the triangle is an acute isosceles tiangle.
-
Practice Check your answers af BigideasMath.com.

Classify the triangle by its angles and by its sides.
1. ; 2.

Copyright @ Big Ideas Learning, LLC Topic 10.12
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Using Interior and Exterior Angles

When the sides of a polygon are extended, other
angles are formed. The original angles are the
interior angles. The angles that form linear pairs
with the interior angles are the exterior angles.

The theorems given below show how the angle measures
of a triangle are related. You can use these theorems to
find angle measures. interior angles

exterior angles

Triangle Sum Theorem
The sum of the measures of the interior angles of a irlangle is 180°.

Exterior Aﬂ{gﬁe Theorem

The measure of an exterior angle of a triangle is egual to the sum of the measures of the
two nonadjacent interior angles.

Coroliary to the Triangle Sum Theorem
The acute angles of a right triangle are complementary.

Example ¥ Findms 1.

First write and solve an equation to find the value of .

{13x + 35)° = 30° + (12x + 13V Apply the Exterior Angle Thearam,

{13x + 35)° {(12x + 13y

I
oo

X Sodve for x.

Substitute 8 for x in (12x + 13)° to find the obtuse angle measure, 199°. Then write
and solve an eguation to find . 1.

me 1+ 30° + 108° = 180° Apply the Wangle Sum Theorem,

mel =41° Solve for mo 1.

> So, the measure of £11s 41°.

-
Practice Check your answers at BigldeasMath.con:.

Find the value of x.

1. F

Copyright © Big ideas Leamning, LLC Topic 10,13
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Using Isosceles and Equilateral Triangles

When an isosceles triangle has exactly two congruent sides, these two sides are the begs.
The third side is the base of the isosceles triangle. The two angles adjacent to the base
are called hase angles.

You can use the theorems given below fo find angle measures and side lengths.

Base Angles Theorem —
If two sides of a triangle are congruent, then the angles opposite them are congruent.

Converse of the Bass Angles Theorem
If two angles of a triangle are congruent, then the sides opposite them are congraent.

Corollary to the Base Angles Theorem
if a wiangle is equilateral, then it is equiangular.

Corcllary to the Converse of the Base Angles Theorem
If a triangle is eguiangular, then it is equilateral.

Example 1 Find the values of x and y in the diagram.

Step I Find the value of x. Because ACDE is equisngular, it is also equilateral
by the Corollary to the Converse of the Base Angles Theorem. So, CIJ = DE.

Ch =DE Definition of congruent segments
4x—2=18 Substitute.
A E
x=3 Solve for x.

Step 2 Find the value of y. By the Triangle Sum Theorem, 3(mL DCE) = 180°, so m£L DCE = 6(°,
Because ZACE and ZDCE form a linear pair, they are supplementary angles and
mLACE = 180° — 60° = 120°. The diagram shows that AACE is isosceles. By the Base
Angles Theorem, ZCAE = LCEA. So, mr/ CAE = ms CEA.

1267 + 3y° + 3v° = 180° Apply the Triangle Sum Theorem.
y =10 Solve for v.
o
P ractice Check your answers at BigideasMath.com.
Find the value(s} of the variable(s).

1. o 2.

F2°

2 Copyright © Big Ideas Learning, LLC
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Translations and Reflections

A transformation changes a figure into another figure. The new figure is called the image.

A Eranslatlon is a transformation in which a figure slides but does not turn. Bvery point of the figure moves
the same distance and in the same direction, Translating a figure g units horizontally and b units vertically in a

coordinaie plane changes the coordinates of the figure as follows.

(x,y)=>x+av+h

A i'gﬂédti_oﬁ is a transformation in which a figure is reflected in a line called the l_i_nel_df'-reﬂ_e_cﬁon.
A reflection creates a mirror image of the original figure. Reflecting a figure in the x-axis or the y-axis
changes the coordinates of the figure as follows.

x-axis: (x, y) —» (x, —y)  y-axis: O, ¥) > (—x, ¥

In a translation or reflection, the original figure and its image are congruent.

Example 1 Translate the red triangie 2 units eft

and 5 units up. What are the coordinates

of the image?

| A

o

e .
- Connect the \7
| vertices. Labed E

as A’ B and i

e

MG‘J" each g
vertex 2 units
leftands |
units up,

@  The coordinates of the image are
A1, 13, B'(G, 4), and C7(2, 2.

Exampie 2 Reflect the red triangle in the x-axis,
What are the coordinates of the image?

/ - -
P R e ; Plot points D' and
VEY 1 AV i
\\4 - FY 1 unit above the
A R 3 x-axis, and plot point &
- \‘:‘ L.t £ 4 units above the
T - ; : x-axis. Connect the
RN A iE | vertices,
-4 -2 2 G 4 xi : =
Y gt Points Dand F |
' R s ;
; g e N Jared ynit below |
L -]} the x-axis, and
T ‘4‘ 2 T point Els A units |
T — 1 below the x-axis. |

The coordinates of the image are

D=2, 1},E'(

~2, 4y, and F'(3, 1).

#

Practice

Check your answers at Bigideashath.com.

Find the coordinates of the figure after the transformation.

1. Translate the rectangie 2 units
left and 3 units up.
NEEEEY

i
|
[
x Y

2. Reflect the trapezoid in the

x-axis.

Ay

| A

r
=Y

Copyright © Big !deas'Leaming, LiC

3. Reflect the triangle in the
y-axis.

i Ay
Y4
X, L N
=
z L.
4 -2 2 1 4x

T opic 11.1
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Rotations and Dilations

A rotation is a transformation in which a figure is rotated about a point called the center of rotatnon The
number of degrees a figure rotates is the angle of rotation.

A dllatlon is a transformation in which a figure is made larger or smaller with respect to a point calied the
center of dxlatmn

In a rotatioy, the original figure and its image are congruent. In a dilation, the original fignre and its image are
similar. The ratio of the side lengths of the image to the corresponding side lengths of the original figure is the
scale factor of the dilation.

Dilating a figure in a coordinate plane with respect to the origin by a scale factor & changes the coordinates
of the figure as follows.

(x, ) = (kx. ky)

Exampie 1 Rotate the red triangie 180° ixampie Z  Dilate the red triangle with respect
about the origin. respect to the origin using a scale factor of 2.

Iy Plot O sothat ¢ ] LAY ; s
e a segment OC and ¥ : CT j ; Muiiip%y %
; P i e : L
segment € : oo each x- and ;
=1 2 | are congruent o i A 1D | T} y- coordinate |
‘ : ang form a 180° 1 by the scale
-« £ > aﬁgée <3 = F 3 anifacterz.
-4 -3 TOINI#Z | 4xin e — o X e
h ! f’ T .
Ls C Al Lise ] s;m;!a; o — Iz -
| method to plot ! o
s & S points A" gnd | S Y . -
Py |1 & Connect the || I S b
: The coordinates of the image are

\;e-rtkes

D0, 2), E'(0, —2), and F'{—4, 0.
%& The coordinates of the image are (0.2). EX ) and F'( ’

A4, —1), B2, =3}, and C'(L, — 1

P!a Ctﬁ e Check your answers af BigideasMoth.com
Find the coordinates of the figure after the transformation.
1. Rotate the triangle 9¢° 2. Dilate the rectangle with 3. Dilate the trapezoid with
counterciockwise about respect to the origin using respect {o the origin using a
the origin. a scale factor of 3. scale factor of %

ISars Ky ¥ DAyl K

4 4 \ %

Topic 11.1 Copyright © Big ideas Learning, LLC



Name

Line Symmefry

Date

Trapezoid
No lines of symmetry

Isosceles triangle
One line of symmetry

k-4

Rectangle
Two lines of symmetry

Regular hexagon
Six lines of symmetry

Example T A line of symmetry for the figure is shown in red. Find the coordinates of point A.

Point A is the mirror image of the point {3, —6) with respect to the line of
symmetry y = —2. The x-coordinate of 4 is 3, the same as the x-coordinate

of {3, —6}. Because —¢& is the y-coordinate of (3,

—6), and

—2~(=6) =

the point (3, —6) is down 4 units from: the line of symmetry. So, point A
must be #p 4 units from the line of symmetry. So, the y-coordinate of A

I8 —2+4=2

J» The coordinates of point A are (3, 2).

a

Practice

Check your answers at BigideasMath.com.

Tell how many lines of symmetry are in the figure.

o SO

7.

5. square

A line of symmetry for the figure is shown in red. Find the coordinates

of point A.

9. Ay

6. equilateral triangle

16.

regular decagon

Ay 11.

isosceles trapezoid
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Name ' Date

Figures that have the same size and il same shape are called congruent figures. The wriangles below are congruent.

; Matchmg ang%es are caéléd

A
Matih ing sivdes are cai%eeﬁ
correspondmg sides. }
Example 1 The figures are congruent. Name the corresponding angles A P

and the corresponding sides.

Corresponding Angles Corresponding Sides
LAand £0 Side AB and Side OR
ZBand ZR Side BC and Side RS
LCand £ Side CD and Side ST
ZDand ZT Side DA and Side TQ
-~
P ia f&i e Check your answers af Bigldeashath.com.

The figures are congruent. Name the corresponding angles and the
corresponding sides.

1. A_
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Name Date

Congrue

Triangle Congruence Theorems

Five valid methods for proving that triangles are congruent are given below.

SAS 855 HL {right triangles only) ASA AAS

E E 4 E . £

s A\ AN e B s AL s A

:f D F : D F E o F f D F i D F
A C A C A C A C A C
Two sides and the All three sides The hypotenuse and one Two angles and Two angles and a
included angle are COngrucHt. of the legs are congraent. | the included side | non-included side
are congruent. are congrucni. are congruent,
Example 1 Determine whether there is encugh information to prove that the triangles are congruent.
Explain your reasening.
a 4 B b. K
C

£ D J M L
a. Youare given that ZA = £ F and AC =EC. By the Vertical Angles Congruence Theorem,

LACB = LECD. So, two pairs of angles and their included sides are congruent. By the

ASA Congruence Theorem, AABC = AEDC.
b. You are given thagg_g— == LK. You know that £J = /L by the Base Angles Theorem. You also

know that KM = KM by the Reflexive Property of Segment Congruence. Because two pairs of

sides and their non-included angles are congruent, you cannot conclude that AJEM = ALEM.

b

Pfa Clice Check your answers at BiglideasMath.com.

Determine whether there is enough information to prove that the triangles are
congruent. If so, state the theorem you would use.

1. XZ 2. Ej.; .“F 3. /}l:l\/\
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