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The Pythagorean Theorem

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

The Pythagorean Theorem 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.

Pythagorean Theorem

: hypotenuse, ¢
leg, a

leg, b
Example 1 Find the missing length of the triangle. a + b=t
@+ b= Write the Pythagorean Theorem.
17 yd >+ 152 =17? Substitute 15 for band 17 for c.
a
a® + 225 =289 Evaluate powers.
a* =64 Subtract 225 from each side.
15 yd
a=38 Take positive square root of each side.
P> The missing length is 8 yards.
y
You can use the Pythagorean Theorem to develop the Distance Formula. 00 15)
You can use the Distance Formula to find the distance d between any 272
two points (x,, y,) and (x,, y,) in a coordinate plane. ( ) d ¥> = Vi
X1 Y
_ 2 2
d= \/(x2 — x]) + (y2 - yl) Xy = X4 (XZ' y1)
X

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

b. (0,5),(4,—1)
Let (x;, y;) = (0,

5)and (x,, y,) = (4, —1).

d=1\@,—x)*+ 0, =)

d=1,—x)?+ 0, =)

=\V(=2 =32+ @4 - 6)?

=VE4 -0+ (-1 -5

V25 + 4 =V16 + 36
=29 =2V13
. )
P ractice Check your answers at BigldeasMath.com.
Find the missing length of the triangle.
1. ; 2. : ; 3.
6 ft c 19.5in. 75i0n. a 21m
8 ft b 29m
Find the distance between the two points.
4. (0,0),(4,3) 5. (0, =7),(5,5) 6. 4,2),(—1,5)
7. (=5,6),(—7,-2) 8. (—1,-3),(09,0) 9. (—4,-4),(—1,—-1
y.
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Solving Proportions

In the proportion % =

use the Cross Products Property.

Cross Products Property

Words The cross products of a proportion are equal.

Numbers

A Wi
Il

W A

where b # Oand d # 0

Algebra
=
b d

ad = bc,

Example 1 Solve each proportion.

L%, the products a « d and b « ¢ are called cross products. To solve proportions,

x_5 8 _4
a. 8 = ) b. y 9
xXe2=06¢5 Cross Products Property 8¢9=y+4
2x =30 Multiply. 72 =4y
x=15 Divide. 18=y
P The solution is 15. P The solution is 18.

( . )
Pra Ctl ce Check your answers at BigldeasMath.com.
Solve the proportion.

1 x 2y z_2 2_

1. - == 2, = ==— L= 4, ===
3 6 5 10 3 9 3 7 14
4k m _3 11 _p n _ 8

5. - =— 6. — == 7. — =% 8. —==
9 36 24 8 3 6 54 3
14 _7 15 _3 21 _ 42 9 _ 27

9. — == 10. —== 1. =—=—= 12. —=—
a 2 b 5 2 d 16 g
21 _ 7 25 _ 5 9 _ 36 4 20

13. —=— 14. === 15. = ==— 16. —=—
r 5 q 2 8 s 15 t
x _ 31 48 _ m 33 _ 1.1 28 _ 14

17. — =" 18. —=— 19. —=—*— 20, = =—
24 1.2 8 1.5 45 2 y 1.6 0 54 ¢

in 10 boxes?

21. PENCILS Thirty-six pencils are packaged in 6 boxes. How many pencils are packaged

22, TICKETS Two tickets cost $15. How much does it cost to buy seven tickets?
23. SALADS Three salads cost $6.50. How much does it cost to buy six salads?

24. FIELD TRIP There are 108 students on a field trip. The ratio of girls to boys is 5 to 4.
How many are girls?

W,
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Volume

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 following formulas to find volumes.

Prism and Cylinder Cone and Pyramid Sphere

height, h

height, h

area of base, B area of base, B radius, r

| .
_a+_ |height, h height, h v
=% s area of base, B area of base, B

— _1 _4_3

Example 1  Find the volume of each solid.

a.  3m_-4m V = Bh b. 3yd V = Bh
! =13)4) -8 e = m(3)’ -5
I
| gm =68 5yd = 457 =~ 141 yd®
|
A =48 m’
5m
c. vV =1Bh d. V=im?
12 cm | 5 12 ft 4 5
8cm = 3T 12 =37m(12)
al = 2567 ~ 804 cm® v = 23047 ~ 7238 ft°
e - )
Pra ctice Check your answers at BigldeasMath.com.
Find the volume of the solid.
1. 2. 3.
|
I 9 mm 20 ft
|
I 7.5m
e === = = =
z 4.5 mm ,AA\‘ 8m
15 mm 17 ft 15 ft 4m
4. 5. 2in. 10in. , 6.
| ;
— : s
]
S
3cm
. y.
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Rewriting Literal Equations

An equation that has two or more variables is called a literal equation. To rewrite a literal equation,
solve for one variable in terms of the other variable(s).

Example 1 Solve each literal equation for y.

a. 3x + 5y =45 b. 2xy+5y=7
3x —3x+ 5y =45 — 3x Subtract 3x from each side. y2x +5)=17 Distributive Property
Sy =45 = 3x Simplify. yx+3) _ 7 Divide each side by 2x + 5.
2x +5 2x + 5
y_4 -3 Divide each side by 5. 7 o
5 5 - Simplify.
_ 3 L
y=9-—=x Simplify.
5 P> The rewritten literal equation is y = S
X
P> The rewritten literal equation isy = 9 — %x.
C. 2x = m
y
2x ey = 3*y, y Multiply each side by y.
y
2xy =3 +y Simplify.
2xy —y=3+y—y Subtract y from each side.
2xy —y =3 Simplify.
y2x—1)=3 Distributive Property
yex—-1)_ 3 L . B
— P Divide each side by 2x — 1.
_ 3 N
Y= 5o Simplify.
D> The rewritten literal equation is y = T
( . A
P ractice Check your answers at BigldeasMath.com.
Solve the literal equation for y.
1. x+3y=9 2. 4x—2y=16 3. 2x+7y=5
4. 2x +3y=6 5 5x —4y=10 6. x —2y=238
7. 2xy — 6 = 8x 8. 4x =9y +xy 9. 4yz =3y — 8x
10. 2xy = 3z + 4y 1, 2H o, 12, 3x =21V
y y
\ .
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Parallel and Perpendicular Lines

Parallel lines are coplanar lines that do not intersect. Nonvertical parallel lines have the
same slope. Two lines that intersect to form a right angle are perpendicular lines. Two
nonvertical lines are perpendicular if and only if the product of their slopes is —1.

Example 1 Determine which of the lines are parallel CIEN Y YRS
and which are perpendicular. (-4,3) |\ \ d
Find the slope of each line. \ N2 2) G, 2)
Linea:m=%=—3 — \ \ _
(=2 \ \-2 (1,—1)\4;
Line b: m = il Sl G ) -3 (=4, 0)\ Ly (4, —2)
-2 || \\<2 | &
(721 73) r
. — (- —4 —
Line c: m =252 = 4 CUNY NN
3—4
. 2-0 1
Lined: m=-————=-
ine d: m = 5— "3
P Because lines a and b have the same slope, lines a and b are parallel. Because %( -3)= -1,

lines a and d are perpendicular and lines b and d are perpendicular.

p
Practice

Check your answers at BigldeasMath.com.

Determine which of the lines are parallel and which are perpendicular.

N

1. [, Ry d 2. | ¢ QL Ab 3. (A afp by c
N G.4 24N\ | / Y Iy (VY
D X | ~(-42 YN/ / 22f | T~/ d
(=2, 21N\ 4, -2) dNL 0, 1) G,
ONU(=3, 00 N/(1,0 || N /e, 0 X@E By N
4 X - 1/ 3N\ 4 2 4 x
5 | Y SEYERN | JIEE
-2 / ) o ) -2 |
NN | AN e ) 2. -3)
(-3,-2) (0, —4) " (0, =3) [(=2,-2) —
LA YN B3 ¥ FARIED Yy |y ¥4 -4
4. GEOMETRY The vertices of a quadrilateral are A(—5, 3), B(2, 2), C(4, —3), and D(—2, —2). Is the
quadrilateral a parallelogram? Explain your reasoning.
5. GEOMETRY The vertices of a parallelogram are J(—5, 0), K(1, 4), L(3, 1), and M(—3, —3). Is the
parallelogram a rectangle? Explain your reasoning.
J
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GFOMETRPY REFERENCE SHEET

COORDINATE FORMULAS SYMBOLS + MEANINGS
Given Poinfs: Alx,. y,). Blx .y ;) ol = Congruent
Distance: d = \/(x2 _xl)2 +(, _y1)2 mAB  Measure of arc AB i
rise  y,—y AB  Line AB | Porali
S|Opet m = = ﬁ ig Ray AB 1 :'er;.nlendicular
AB Line segment AB ~ imilar
i int: (Xt X ity
M|delﬂT M' [TsT] AB ls.:lglg:fe'ln(;f:ge A Tr|ang|e
VOLUME FORMULAS AREA FORMULAS TRIANGLE CONGRUENCE
p\/rgm]d: \/:%n/»Zh Triangle: A:%bh 555 SAS ASA AAS HL
1
cone: V+38h recfangle: A-fw TRIANGLE SIMILARITY
sphere: V- g,a trapezoid: A=% hb,qb,) |55 505 AA
cylinder: V=mrr2h pardlelogram: A=bh 1 1 ng
prism: V=Bh crcle: A=mr? N nos
el =t
SPECIAL RIGHT TRIANGLES e
3 N \/a=9
6" =216 100 - 10
7° =343 121=11
— 144 =12
" § =512 J169 =13
0% =729 196 = 14
10° =1000 J% _ i:
11 =1331 V289 - 17
X e V324 - 18
12°=1728 | [ e
TRIGONOMETRIC RATIOS RS R B
. opposite -2 <on hypotenuse 665(?03 % ?g ggg
SIN  hypotenuse h side 33.33%] 1/3 0:33
adjacent HET. opposite | ™95% | 1/4 | 0.25
COS  hypotenuse ~h e 20% | 1/5]0.20
side 12.5% | 1/8 |0.125
tan ~ opeosite =2 1oa adjacent 10% | 1/10| 0.10
adjacent a 5% 1/20| 0.05




