Summer Assignment Pre-€alculus

Name

Equations in One Variable:

Example 1 Solve 100 — 8x = 140 Example 2 Solve 4x + 5y = 100 for y.
100 — 8x = 140 4x + 5y = 100
100 — 8x — 100 = 140 — 100 4x + 5y —4x = 100 — 4x
—8x =40 Sy =100 — 4x
x= -5 y= %(100—4::)
Check 100 — 8(~5) = 140V y=20- ix
Example 3 Solve [2x — 3| = 17. Check you solution.
Case 1 2x =3 =17 Case 2 2x -3 = -17
2x-3+3=17+3 2x-3+3=-17+3
2x =20 2x = —14
x=10 x= -7
Check  [2(10)-3| =17V Check [2(-7)-3| =17V
Example 4 Solve2v4x +8 —4=8 Example 5 Solve {% + ;i_f = E
2V4x +8 —4=8 Original equation %-f- ;i—i = -E Original equation
2V&x+8 =12 Add 4 to each side 106+ 1) (3 + =) = 10G+ 1) )
Vix +8 =6 Isolate the radical Multiply all terms by the common denominator
4x +8 =36 Square each side 9x+1)+2(10) = 4(x + 1) Multiply
4x = 28 Subtract 8 from each side 9x+9+20=4x+4 Distributive Property
x=7 Divide each side by 4 Sx = =25
Check 2,/4(7)+8-4=8V Subtract 4x and 29 from each sid¢
x= -5 Divide each side by 5
9 3. _%
Check = g v
Example 6 Solve each equation by factoring.
Bx® = 15x Original equation 4x? - 5x =21 Original equation
3x% - 15x = 0 Subtract 15x from both sides 4x2-5x-21=0 Subtract 21 from both sides
Bx(x—5)=0 Factor the binomial Ax+7)(x-3)=0 Factor the trinomial
Bx = 0orx—5=0 Zero Product Property 4x+7 =00rx—3 =0 Zero Product Property
x= —% orx =3 Solve each equation
The solution set is {0, 5}. The solution set is {~ %. 3}.
;:zompleta the Square To complete the square for a quadratic expression of the form Quadratic Formula The Quadratic Formula can be used to solve any quadratic

+ bx, follow these steps. equation once it is written in the form ax? + be + ¢ = 0.
L Find 3. = 2 Square 3 - S.Addl:;]*wxhtu. z

Ouadratic Formula  The soiutons of ax? ~ bx = ¢ = O, wih 4 4 0, am gvan by ¢ = -2 *-“zgf- A2

Find the value Solve 26 - fx - 24 = 0 by @EITTID  oives* - 5 = 14 by nsing the Quadratic Formuls,

of ¢ that makes x* + 22¢ + ¢ & completing the square. % X g
perfect square trinomial, Then Rewrite the equation as x* - 6x - 14 = 0.

o =
write the trinomial as the el 4 Qg candon wu DEVE - B
square of a binomial. ———— Onerle wach wie oy 2
4 o 3 2 5 = V52 - 10
Step 1 b=225=1 2 -qg-12=0 F & 12800l a peract squan. = TR T Pepacrawn ) dwm 5 oadcowan 14
Step 2 112 2‘ 2 -dr =2 Ada 12 % aush e 5+ VAL
”:c - ;: ! Wodr 4 =12+ 4 e~ 2 4 w040 00 won = Smoaty

- (x-27 =18 Factor iha squae _5:9
The trinomial is 2 + 22¢ + 121, TR e 4
:hichlffi“b”wm"""u s=forr=-12 SO 9ach squaton. =Tor-2

The solution set is (8, -2}, The solutions are —2 and 7




Solve each equation. Check your solution.

l.x+4=5x+2 2.3x=2x+5 3.4x+20—6 = 34
4.x—3§£=3 5.2.2x + 0.8x +5 = 4x 6. |12x —3| =29
7. —=3|4x - 9| = 24 8. 4)2x-7|+5=9 9. x-3(2x+3)=8-5x

Solve each equation or formula for the specified variable.
10. [ = prt; p 1L y=2x—12;x
12. A = f-gl;y 13. A =2nr? + 2nrh; h

Solve each equation. Check your solution.

14 =2 15‘;2'—1=;1—2 16.x—i-3-+xf_q=£
”.ﬁ%—;&:% 18. 3+2xV/3 =5 19. Vx?+7x = V7x =9
20. 4¥VZx +11-2=10 21 Yox =TT =x+1 22. 2 2=x+ 2
Solve each equation by factoring.
23. x* = 64 24. x*-3x+2=0 25. x2-9x =0
26. x? —4x = 21 27. 4x* +5x—-6=0 28.3x2-13x-10=0
Solve each equation by completing the square.
29. x* —4x-5=90 30. 2x2-3x+1=0 31. 25x% +40x-9=0
Solve each equation by using the Quadratic Formula.
32.3x% +5x =2 33. 14x2+9x+1=0 3.2 -2x+ 2=0
Radicals
xample 1 Simplify V48 Example 3 Simplify \/szyd
V48 = V16-V3 = 43 JTS:cZ_}ﬁ:m-\/g-m-JF-ﬁ:Sleyzﬁ
Example 2 Simplify V=63 Exam.ple 4 Simplify m |
V=63 = V=1 - V9 - V7 =3iy7 V-16a%6" = Y8 - Y2 - Va¥ - VaZ - V5% - V&

= —2ab?*¥2a%b
Simplify.
35. +V4q™0 36. 3/243p10 37. ~Ymén® 38. {/(2x)?

39. 3/a8p7 40. V=24q5 41, Y24pT3git 42. Y=160x2*



Relations and Functions

Example 1 Given the function f(x) = x? + 2x, find f(3) and f(5a).
FB3) =3)?*+2(3)= 15 f(5a) = (5a)* + 2(5a) = 25a% + 10a
Arithmetic Operations
————
| Ditorence (f - g)(x) = fix) - g(x)
Opear with F ™ | Product r @) - fiwy - glx)

#x)

| Quotiant (;)(x) = Gl )+ 0

Find (£ + @), (f — @) @), (f - @), and (L) for fx) = 2 + 3v — 4

and gx) = Jxr — 2.

(F + @Xx) = fla) + glx)
= (x? + Ax

Adgition of lunchions

Ax) = o + 3xr - 4 gix) = 3x - 2
Simpiity,

Subtracton of funchions

Ax) = o2 + 3 - 4, gix) = 3x 2
Simplity.

4) + (Ox 2)
= x? + B8x — 6
(f — @ix) = flx) — gix)
=(x? + 3x — 4) — (3x — )
=x? -2
f - gix) = flx) - gilx)
= (22 + 3x — 4)3x — 2)
HAx — 2) + BB — 2) - 4(3x — 2)
3x” — 2x? + 9x¢ — Bx — 12x + B
= 3x? + Tx? — 18 + 8
¥ fle)
(L) = L2

TR = 2
™ ax — 2 ** 3§

Multipiication of funelions
M) = w® o 3 - &, gla) = 3x - 2
Dhistritustive Propearty

Dustributive Proparty

Simplity.

Divimien of lunclions

fx) = #% + 3x 4 and gix) = 3x - 2

Evaluate the function at each specified value of the independent variable and simplify.

44. q(t) =

—q(t) = 2 45. g(t) = 4t2 -3t +5;9(t) — g(2)

2
43,V = %m‘g‘; V(2r+1) zrt+3_

Find (f + g)(x), (f — g)(x), (f - 9)(x), and (9 (x) for each f(x) and g(x).
46. f(x) = 8x—3;g(x) = 4x+5 47. f(x)= x*+x—-6;g(x) = x -2
48. f(x) = x2 - 1;g(x) = — 49. f(x) = 2x—1;g(x) = 3x*+ 11z — 4

Linear Equations

Forms of Equations iParallel and Perpendicular Lines Use the siope-intercupt or paint-slope form Lo find

equations of lines that are parallel or perpendicular to a given line. Remember that parallel
linea have equal slope. The slopes of two perpendicular lines are negative reciprocals, that
1

4, thesr product is - 1.
Write an equation of

Cs e AD  Write an equation of the

ine that passes through (8, 2) and is the line that passes through (-1, 5) and
perpendicular to the line whose is parallel to the graph of y = 3¢ + 1.
of the given line is 3. Since the

i Slope-intercapt Form . : "

§ o . on [ " MX B whers m g ihw siopa and & s the pumarcept

| Poim-Slops Form P 7 miE - xhowhens [k, ) Are e coonsnatas of 3 point on the ine ang
| of aLinear Equation ™ 5 1re siope of Fa g

m Write an equation in m Write an equation in

islope-intercept form for the line that
has slope -2 and passes through the
point {3, 7).

Substitute fur m, x, and y in the
slope-intercept form.

y=mx+h Saop-rtarapt ‘em
Ta(-243 + b - M. 2
T=-6+0b Sampity

13=4 A & D eeh waes
‘The y pt is 13. The equation in

slope-intercept form isy = —2¢ + 13,

slope-intercept form for the line that
has slope —;— and x-intercept 5.
Siepe-nwicep! oem
O-I-—Jfﬁ‘*b W s}

=5,

=z b Smpty,
-2 =h Suowact § o e vons.
The y-intercept is - ; The slope-intereapt

. 1 5
form is y = ERinl o

equation isy = -%\xr 3. The slope
slopes of parallel lines are equal, the slope
of the parallel line is also 3.

The slope of the given line is - ; Since the
Use the slope and the given point w write

alopes of lines are

freciprocals, the slope of the perpendicular the squation.

lline is 2. ¥ -y = mix - z) Pownt-s00e lorm

§Use the slope and the given point to write ¥y=8=2dr = (=10 i momes
ithe equation. y-5=3x+3 Digtniutve Prop.

ly =y, =mix -~ x,) P siops o y=3r+ 8 Aad § 10 pach side
y-2=2r -8 oyl B 2 M- An equation of the line isy = 3z + &,
y-2=2-18 e ]

y=&- 13 Aad 210 oach side

LAn pquation of the line isy = 2¢ ~ 14,

50. Write an equation of the line with an undefined slope that passes through the point (2, 1).

51. Write an equation of the line through the points (-2, 1) and (—4,-5).

52. Write an equation of the line through the point (2.5, 6.8) parallel to the line x — y =4,

53. Write an equation of the line through the point G - %) perpendicular to the line that passes through the points

i (2)




Quadratic Functions

‘Graph Quadratic Functions

A tunction dafined by an aquation of the 'orm f{x) = ax? + br + & where 4 » 0

Ap with thase ch
r-coordinate of verter; 5':"

. ¥ mtorcapt. ¢ ams of symmatry. g = Za

to graph the function.

- ——
= )

Next make a table of values for x near g

JEoaes 0 i)

?-12\?5 3 :_{231

(3. 5)

x

0 o H¥n+5 5 (0. 8
o v-aes; 3| (13 |
(| N e B (1] Tia 1]
() -Aes § G

2

3

¥F-xn-5 E]

m Find the y-intercept, the equation of the axis of symmetry, and the
x-coordinate of the vertex for the graph of flx) = x? - 3¢ + 5. Use this information

a= I._b = ~J.and ¢ = 5, s0 the y-intercept is 5. The equation of the axis of symmetry is
-2 or : The r-coordinate of the vertex ia 3

af & Quadrstic Function

domuin and range of the function.

a flx) = 3x? - e + 7
For this function,a = 3 and b = -6,
Since o > 0, the graph opens up, and the
function has a minimum value.
The minimum value is the y-coordinate
of the vertex. The x-coordinate of the
VErex is =T 7 =]

Evaluate the function at ¢ = 1 to find the
minimum value,

Al = 1P - 61 + 7 = 4, a0 the
mimumum value of the function is 4. The
domain is all real numbers. The range is
all reals greater than or equal w the
minimum value, that is [Tx) | flx) = 4,

t ba v g, where @ ¢ 0, 0pens up and nas 4 minimum
when @ = 0. Tha grapn apens down ard has & maximum when a < 0

m Determine whether each M

Maximum or Minimum Value  The graph of flx) = ax?

Maximum and Minimum Values The y-coordinate of the vertex of a quadratic
function is the maximum or minimum value of the function.

:

ion has

a
value, and find the maximum or minimum value of each function. Then state the

b, flx) = 100 - 25 - £?

For this function,a = -1 and b = -2,
Since a < 0, the graph opens down, and
the function has A maximum value,

The maximum value is the y-coordinate of
the :unex. T'huEx-toordinaw of the vertex
By o=t

Evaluate the function at x = -1 to find
the maximum value,

fi-1) = 100 - 20-1) — (- 1)* = 101, 50
the minimum value of the function is 101,
The domain is all real numbers. The
range ia all roals less than or equal to the
maximum value, that is (flz) | fx) = 101),

Solve each equation by graphing.

F6:2-10:+21-0

I LC B

NN
ittt

S 2-w-5=0

AT
|T*“'ﬁ ) A S5
= 1
., G s B W B
o bt
| 1 i
. S0 O,
| L] i
! |
= B Bt ol B o o R
i U B LA
b I [
{ S S S A G [ S S

T

+4r +6=0

T

i

+1
1
|

Graph each function by making a table of values. Estimate the x-coordinates at
which the relative maxima and minima occur.

SVro = - 3x2
L ' ﬂf_)_

& N e |

SPrw =203+ 22 - 3
| 1 | ()

i T

69./0) =205 3.4+ 2

5 i

fix)




Geometry Review

Perimeter, Circumference, and Area The perimeter of a polygon is the sum of the
lengths of all the sides of the polygon. The circumference of a circle is the distance around
the circle. The area of a figure is the number of square units needed to cover a surface.

e oud¥  Write an expression or formula for the perimeter and area of each.
Find the perimeter and area. Round to the nearest tenth.

a. 400, b. in c.
I
5in
3m %1 2w w T
{
P=a+b+e P=292¢+ 2w C=2%nr
=3+4+5D = 2(3) + 2(2) =-2nB)
=12 in. = 10 ft = 10 or about 31.4 in.
A:-%bh A=lw A= ®rR
= '_1,{4}{3} = (3)(2} = TU.IEJ‘, .
s = 6 ft¢ = 257 or about 78.5 in®
=6 in-
Exercises

Find the perimeter or circumference and area of each figure. Round to the
nearest tenth,

0'4 V2 & g
25’;7 2er 3 < i1

35:m

X S—

4 yd

COORDINATE GEOMETRY Graph cach figure with the given vertices and identify
the figure. Then find the perimeter and area of the figure.

5.A(~-2, -4), B(1, 3), C(4, -4) 6. X(~3, ~1), Y(-3, 3), Z(4, 1), P4, 2)

4 ¥ {
1




Arc Length An arc is part of a circle and its length is a part of the circumference of
the circle. £

The length of arc ¢ can be found using the following equations: @
—_ —-.L ik [ g
€ = 560 2~rr | r |

| Find the length of AB. Round to the nearest hundredth.
The length of arc {, can be found using the following equation: AB =-X_. 2nr

J60
= _3%(7 - 2Tor Afc Lengih Ecualion
AB = %-g—g— - 2T(B) Sunsanticn
AB =~ 18.85 in. Jes a saculator
Exercises

Use @O to find the length of each arc. Round to
the nearest hundredth.

6? DE if the radius is 2 meters
b? DEA if the diameter is 7 inches
8. BC if BE = 24 feet

7 ’: CBA if DO = 3 millimeters

Use @F to find the length of each arc. Round to
the nearest hundredth.

5. :Ef?‘, if:@% M s
6. NE, it PRS Jeicp)? %

G u——BEE
7. 35T, it MG plnnde? | i ,

8. MRS, if NS = ﬁ@ifﬂers N R



Areas of Sectors A sector of a circle is a region bounded by a central angle and its
intercepted arc.

If a sector ¢f a circle has an area of A4 sguars uris,

Area of a Sector a central angle measuring x*, and a radius of r units,
then A = 3;0 wr.

Fmd the area of the shaded sector.

X ‘
A== . A i
A 360 r rea of a sactor 3 -r:_\‘\\
- ..:..9... . (52 = = = f Y
= 60 o) x=36andr=5 l I
= T.BDH Use a cakuiator, l"\ /
The area of the sector is about 7.85 square inches. v‘/
Exercises

Find the arca of each shaded sector. Round to the nearest tenth.

7. SANDWICHES For a party, Sam a wants to
have finger sandwiches. She cuts nz; F
circles. If she cuts each circle in ent

pieces, what is the area of each piece?




Triangle Angle-Sum Theorem If the measures of two

known, the measure of the third angle can always be found.

angles of a triangle are

Triangle Angle Sum
Theorem

The sum cf the measures of the angles of a tiang'e s 180,
In the figure at the right, mZA + m£B - mLC = 180,

8

ra

Find m«T. e st Find the missing
3 angle measures.
a5 8
g g
R T A58 ™N\C - 5
mLR + mLS + m£LT = 180 Trangia Ange- 9%
Surn Tragram E
25 + 35 + m4T = 180 substmusen mLl +mLA + mdB = 1B0  T4argle Argle - Sum
60 + mLT = 180  smgiity TSt
msT = 120 Subtrael €0 feom mZl + 568 + 90 = 180  suesiuion
each i, mLl + 148 = 180  simpity.
msl =32 Suttract 148 trom
agch gide
ms2 = 32 Vertied! angles aw
congruent
mL3 +mL2 + mZE = 180  Tiargie Argle-Sum
Theoem
m&£3 + 32 + 108 = 180 suwstutien
mL3 + 140 = 180  simpity.
ms3 = 40 Subtract 140 from
2ach gide

Exercises
Find the measures of each numbered angle.

75 M 2%

)
a !
5 ol G/ﬂa/\\r\
3. Vv
w%} P
u




Angle-Side Relationships When the sides of triangles are A
not congruent, there is a relationship between the sides and /\
SZ_.-—-...._._._._.,\C

angles of the triangles.

* [fone side of a triangle is longer than another side, then the
angle opposite the longer side has a greater measure than the

angle opposite the shorter zide.

AL » AZ tran miB > m.LC
IPmLA = ms0, thar BC > AB.

* [fone angle of a triangle has a greater measure than another
angle, then the side opposite the greater angle is longer than

the side opposite the lesser angle.

s el List the angles in order
from smallest to largest measure.

3em
215 &R . I8

Exercises

ll-ﬂll List the sides in order
from shortest to longest.

List the angles and sides in order from smallest to largest.

7? A SQ
B /

S 8,
u{/ I'.’EBHI. - QN 1z 43
// 1}1 = e
T g2 By A ¢

!
i

3




The Triangle Inequality If you take three straws of lengths B inches, 5 inches, and
1 inch and try to make a triangle with them, you will find that it is not possible. This
illustrates the Triangle [nequality Theorem.

o A
Triangle Inequality The sum cf tha lengths of any two sides of a &E
| Theorem triargle must b greater than the ‘ength of the third 50e. C 7
a+b>c
b+c>a
a+c>b

- Example The measures of two sides of a triangle are 5 and 8. Find a range
for the length of the third side.

By the Triangle [nequality Theorem, all three of the following inequalities must be true.
b+x>8 B+x>5 5+8>x
x> 3 x> -3 13>«
Therefore x must be between 3 and 13.

Exercises

Is it possible to form a triangle with the given side lengths? If not, explain
why not.

?ql.s,q,,s L 6,915
Bls.8 8 8 &9 245
@15.4,8, 16 &%.15,25,3

Find the range for the measure of the third side of a triangle given the measures
of two sides.

7. 1 el 8. 1540 MR ya
0. 158 7.5 10. 8 e o

11. Supposge you have three di gave numbers arranged in order from least to
greatest. What single co § T)ﬁ et you see if the numbers can be the lengths of
the sides of a triangle?



L L

The Pythagorean Theorem In a right triangle, the sum of the

squares of the lengths of the legs equals the square of the length of 5 5
the hypotenuse. If the three whole numbers a, b, and ¢ satisfy the equation R

a*® + b* = ¢*, then the numbers a, b, and ¢ form a 3
Pythagorean triple. £ABC 5 a fgrt Margle

soa” + b7 =7,

b. Find e.
=]
2 3
D_;‘g
C W A
Pylhagorasar Theorem @+ bt =p¢s Pythagarean Thearem
b-12¢=13 20° ¢+ 30° = ¢° a=20b=30
a’ + 144 = 169 sevqiiy, 400 + 800 = ¢* Simplity
a’ =25 Subtract 1300 = ¢* Aca
=0 Take ™e posilive square oot v‘r130{) = £ Take tre posilive squa“e oot
of aach sde of each zge,
36.1 =¢ Usa a caleulalor.

Exercises
Find x.

PN u v - e

43_/2_1\E 5. . Si K\L? 6. ;

Use a Pythagorean Triple to find x.




Properties of 30°-60°-90° Triangles The sides of a 30°-60°.90° right triangle also
have a special relationship.

- Example 1 In a 30°-60°-90° right triangle, show that the M d Q
hypotenuse is twice the shorter leg and the longer leg is /3 times ‘\{J\K j
the shorter leg. \K x
OMNQ is a 30°-60°-90° right triangle, and the length of the ]
hypotenuse MN is two times the length of the shorter side NG, N
Using the Pythagorean Theorem,
e’ = (2¢) ~ x*

= 42 - ¢?

= 3x*

~ e
a=Vix

= xV3

s In a 30°-60°-90° right triangle, the hypotenuse is 5 centimeters.
Find the lengths of the other two sides of the triangle.

If the hypotenuse of a 30°-60°-90° right triangle is 5 centimeters, then the length of the

shorter leg is one-half of 5, or 2.5 centimeters. The length of the longer leg is V'3 times the
length of the shorter leg, or (2.5)(V3) centimeters.

Exercises
Find x and y.

I,
g =

3T 12 e

7. An equilateral triangle has anﬁ.zMo Pﬁ of 36 feet. Determine the length of a side
of the triangle.

8. Find the length of the side of WMmglc that has an altitude length of

45 centimeters.



Properties of 45°-45°-90° Triangles The sides of a 45°

special relationship.

] If the leg of a 45°-45°.90°
rxght trlanglc i8 x units, show
that the hypotenuse is x4/2 units.

Using the Pythagorean Theorem with
a =b =x,then

c=a + b
=xt +x?
c=V 2x*
= V2
Exercises
Find x.

LN L

B In a 45°-45°-90° right
tnangle the hypotenuse is V2 times
the leg. If the hypotenuse is 6 units,
find the length of each leg.

The hypotenuse is V2 times the leg, so

divide the length of the hypotenuse by V2.
6

a=—

2
1 6_\«2
2

XE NN AT
\ &
. 45T £
8

|oY.

242

45"

7. If a 45°-45°.80° triangle hg mn‘ﬂc length of 12, find the leg length.

8. Determine the length of ti@% ?’P-BU’ triangle with a hypotenuse length of

25 inches.

9. Find the length of the hypoé.LMfA ﬁi{i" 80° triangle with a leg length of

14 centimeters.

-457.907 right triangle have a



Write and Use Ratios A ratioisa comparison of two quantities by divisions. The
ratio ¢ to b, where b is not zero, can be written as & or a4,

b
- Example 1 S5 2007 the Boston RedSox baseball team won 96 games out of 162
games played. Write a ratio for the number of games won to the total number of
games played.

To find the ratio, divide the number of games won by the total number of games played. The

result is 25 which is about 0.59. The Boston RedSox won about 59% of their games in

162’
2007.

s st The ratio of the measures of the angles K
in AJHK is 2:3:4. Find the measures of the angles. W
P2
The extended ratio 2:3:4 can be rewritten 2v¢:3x:4x.
Sketch and label the angle measures of the triangle. / \
Then write and solve an equation to find the value of x. s 2

2x + 3x ~ 4x = 180 Triangie Sum Thecrem
9x = 180 Comgire b larms.
=20 Divicsa aach side by 3.
The measures of the angles are 2(20) or 40, 3(20) or 60, and 4(20) or 80.

Exercises

,oﬁnln the 2007 Major League Baseball season, Alex Rodriguez hit 54 home runs and was at
bat 583 times. What is the ratio of home runs to the number of times he was at bat?

! ag, There are 182 girls in the sophomore class of 305 students. What is the ratio of girls to
total students?

,D% The length of a rectangle is 8 inches and its width is 5 inches. What is the ratio of
length to width?

' f b4 The ratio of the sides of a triangle is 8:15:17. Its perimeter is 480 inches. Find the length of
cach side of the triangle.

1l

5. The ratio of the measures of the three angles of a triangle is 7:9:20. Find the measure of each
angle of the triangle.



Use Properties of Proportions A statement that two ratios are

g_ %
equal is called a proportion. In the proportion g— = ; where b and d are g
not zero, the values ¢ and d are the extremes and the values b and ¢ aT- i = bT- ¢

are the means. [n a proportion, the product of the means is equal to the SxvaMEs  means
product of the extremes, so ed = be. This is the Cross Product Property.

- Solve 16 -;_-‘
2
16

9.-x=16.27 Cress Poducts Propeny
9x = 432 SAultply.

x = 48 Drvide aach side by 9,

B snked® POLITICS Mayor Hernandez conducted a random survey of
200 voters and found that 135 approve of the job she is doing. If there are
48,000 voters in Mayor Hernandez's town, predict the total number of voters
who approve of the job she is doing.

Write and solve a proportion that compares the number of registered voters and the number
of registered voters who approve of the job the mayor is doing.

135 _ s — yolers who aporove
200 48,000 +— al voles

135 - 48,000 = 200 -x  Cross Products Progany
6,450,000 =2 Sreplily
32,400 = x Diviga each side by 200 :
Based on the survey, about 32,400 registered voters approve of the job the mayor is doing.

Exercises
Solve each proportion.

-2 SKP ) BT
P WEES g
7.13 DVDs Gsjsd 6hd the cost of one DVD.

B. BOTANY Bryon iganecasuri ants in a field for a science project. Of the first 25
plants he measu;ggg;‘r arc smaller than a foot in height. If there are 4000
» PI

plants in the fiel 1ct the total number of plants smaller than a foot in height.



Identify Slmllal' Triangles Here are three ways to show that two mangics are sxm;lar.

AA Similarity Two angles cf one triargle are cergruert to twe argles of another tnangle

§55 Similarity The measures cof the corresponding side lergths of two triargles are proporticral.

SAS Similari The measures cf twe side 'engths of cre trangle are proportional to the measures of two
ty corrasperding side ‘engths of arother triangie, ard the included angles are congruert.

m Determine whether the

triangles are similar,

, D - £
A g
5 8 } =
c F

AC _6 _2

DF 9 3

BC _8 _2

EF 12 a

AB _ 10 _ 2

DE- I8 E

AABC ~ ADEF by SSS Similarity.
Exercises

e el Determine whether the
triangles are similar.

‘r{ N
QR
miN = miR, so AN

8.9 o
et e

\'P

= /R.
ANMP ~ ARQS by SAS Similarity.

Determine whether the triangles are similar, If so, write a similarity statement.
Explain your rcasoning.

133

=

J 16 L v

“z o) P
o
K . 18 J



Use Similar Triangles Similar triangles can be used to find measurements.

values of x and y.
g
"o £
A |8 37,
<" - 9‘4]:':
]
4 - BC AB _
DF — EF DE ~
18V3 _ 18 v
x 9 18
18x = 9(18V3) 9y =
I= 9.\"(3 _1.' =
Exercises

AABC ~ ADEF, Find the

_Example 2 A person 6 feet tall casts
a 1.5-foot-long shadow at the same time
that a flagpole casts a 7-foot-long
shadow. How tall is the flagpole?

The sun's rays form similar triangles.
Using x for the height of the pole, S— =<
80 1.5x = 42 and x = 28.

The flagpole is 28 fect tall.

ALGEBRA Identify the similar triangles. Then find each measure.

(ﬂﬂ' K

Y
i] g 23
X 13 2z
J g
e X%
Q Q B2y

5*’“%“'\‘\—\44

128 1w |

32 Q* P

(WThe heights of two vertical posts are 2 meters and 0.45 meter. When the shorter post
casts a shadow that is 0.85 meter long, what is the length of the longer post’s shadow
to the nearest hundredth?



Trlgonometrlc Ratios The ratio of the lengths of two sides of a right ¢

tnangla. is called a trigonometric ratio. The three most common ratios ; \\x.gk
are sine, cosine, and tangent, which are abbreviated sin, cos, and tan, N B,
respectively, T 3 AR
g opposi leg adj site LR
siaBa leg oppesite ZR cos R = 28 adjacent to £R tan B == leg ogzpoa te
hypotenuse hypotenuse leg adjacent to LR
o — =
— o - 8

duii Fmd sin A, cos A, and tan A. Express each ratio as B‘x\\ '3
fractmn and a decimal to the nearest hundredth.

CC——L\K“ A
12
ain A :M S adjacent leg A opfosite '.!eg
hypotenuse hypotenuse _ﬂ_—_-aajacent =
- BC _AC _BC
- Ba'i - AB - ;{C
=3 B _5
- 1 12
= (.39 = 0.92 ~ 0.42
Exercises

Find sin J, cos J, tan J, sin L, cos L, and tan L. Express each ratio as a fraction
and as a decimal to the nearest hundredth.

122 2% -




