Practice A

Practice B

LESSON
E Square-Root Functions
The function y = 12Vx gives the total amount of framing
needed, in feet, for a four-pane square window if x is the area
of one window pane.

Square-Root Functions

1. An apartment manager needs to order wallpaper border for the
remodeled bathrooms. The function y = 640V x gives the amount
of border needed, in feet, if x is the square footage of each bathroom.

i i i 2 6400 feet
1. Find the amount of framing needed if the Find the amount of border needed if each bathroom is 100 ft*.
area of one window pane is 9 square feet. 36 feet 2. The current /, in amps, flowing through a household appliance
2. Find the amount of framing needed if the is given by | = V’%, where P is the power required in watts and
area of one window pane is 5 square feet. ~26.8 feet R is the resistance in ohms. What is the current in an electric skillet
Round your answer to the nearest tenth. - P . .
when the power required is 1500 watts and the resistance is
. . . 75 ohms? Round your answer to the nearest tenth. ~4.5 amps
Find the domain of each square-root function.
3. y=Vvx-7 4 y=Vix-2+3 5. y=Vx+i4 Find the of each square-root
x-7=0 4x-2=0 X+4-9 3.y=Vx+6 4. y=V-3x 5. y=V2x+8
= - = = —
1 x 6 x=0 x=—4
x= 7 x=_2 xX= —4
6. y=\,@x—6 7.y=-2V10 - 5x 8. y=\V7ix—23)
/ Vo — 3
6. y=3+1\/3x 7.y=4V5 - x 8. y=10-Vvéx— 12
x=9 x=2 x=3
x=0 x=5 x=2
Complete each function table. Then graph each square-root function.
Complete each function table. Then, graph each square-root function. 9. f(x) = VAx 10. f(x) = V—x + 3 11. fx) = Wx =2
3 . . 3
9. f(x) =Vx+3 10. f(x) = V2x M. f(x) = -2Vx -1
X f(x)
x] __fw — x| 0 P 00 x | 0 PRI 2| 0
’Z "z*gj\ﬁ?::’ 0o [Vz@ =0 1| —2vi-1-0 o[ o o 3 3| 1
—2lv2+8=-V1= 2 [V2@) =2 5| —2v5-1=-4 1 1 > A 2
1] Vit3-Va=2 8 [Ve® =4 10| —2vio—1=-6 4 6 1
6| V6+3=-vo-3 18 [V2(8) = 6 17| —2Vii-1=-8 1] 2 <] 5 1l 2
13| VI3+3=Vi6=4 32 [V2GB2) =8 26 [-2vV26—1=—10 4 4 -9 6 2
9 6 -6 7 18 2
v y v y y
B
Y 5 * P T < 2 v
0] x x - x
ERE 0. 12 1 B TR — x ,|H‘m,,,,n"° 10 12 14 16, 1
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Square-Root Functions 0hEd Square-Root Functions
1. A frame maker needs to make identical square frames to ship A square-root function is a function in which the independent variable is
to a museum for a photography exhibit. The function y = 80Vx under the square-root sign.
gives the amount of framing, in inches, needed to make the frames .
if xis the area of each photo. Find the amount of framing needed . Square-root | Not square-root Determine whether y = 5 + -3
when each photo has an area of 625 in®. 2000 in. functions functions square root function. Explain.
y=V2x+3|y=2x+V3 B i der th -root sign, thi
The surface area S of a cone can be found using the formula y=4+vx |y=Vax i::z:zzr);lfolé? fjrrmﬁgnsquare root sign, this
S=mr+arViZ + hz), where ris the radius of the base and h
is the height The square root of a negative number is not a real number.
) Therefore, the x-values must be restricted to numbers that
2. What is the surface area of a cone with radius 9 inches and height make the value under the radical sign greater than or equal to 0.
12 inches? Use 3.14 for . Round your answer to the nearest . 5 . . _ . . _a_ —
hundredth. ~678.24 in Find the domain of y = Vx + 5. Find the domain of y = 3 — V4x — 12.
. . " . . X + 5 is under the radical sign. 4x — 12 is under the radical sign.
3. Wh_at is the surface area of a cone with radius 6 inches and height x + 5 must be greater than or equal to zero. 4x — 12 must be greater than or equal to
15 inches? Use 3.14 for . Round your answer to the nearest 21741 inz X+5=0 zero
hundredth. _— -5 -5 Add -5 to both sides.  4x—12=0
. . . x= -5 +12 +12 Add 12 to both sides.
Find the domain of each square-root function. -
4 X=5 5 XTI 6 N The domain is the set of all real numbers 4x =12
LY =VXx— .y =Véx+ .y =4V3x — —
greater than or equal to —5. 4TX - % Divide each side by 4.
x=5 x= -2 x=3 x=3
1 The domain is the set of all real numbers
—_— 8 — \,’é(x +5) greater than or equal to 3.
7.y:\/8—i‘ 8. y=V-3(x—4) 9.y=
2 2
Determine whether the following are square-root functions. Explain.
x=16 x=4 x=-5 1 y=V8 +x no, x is not under the square-root sign.
Graph each square-root function. 2. y=V8+x yes, x is under the square-root sign.
10. f(x) =Vx +5 1. f(x) =2 — Vax 12. f(x) = —=V=x . . .
Find the domain of each square root function.
1 ! ! 3. y=V56x-8 4. y=6+Vx 5.y=V3x-5
2
0 8
e =2
° - ; X ~mma e x X_5 x=0 x=0
6
—\V3(x=5) —4 /X —4/X
“ L 6.y=V2(x—-5) 7.y=\3-8 8.y=y\3+2
R =
o 10121416 1 x
’ x=5 x=0 x=—6
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| LESSON

Square-Root Functions (continued)

Inverses of Relations

You can use the domain of the square-root function to help you graph. If you start with 5 and add 2, you get 7. Then if you take 7 Start with 5 End with 7.
and subtract 2, you get 5 again. That's because addition 5 +2 = 7
Graph f(x) = V3x — 6. X |fx)=V3x—6 and subtraction are inverse operations that “undo” each other. 7 2= 5
Step 1: Find the domain of the function. 2 0 Notice that what you start with and what you end with flip-flop. ~ startwitn 7. End with 5.
5 3 Relations also have inverses that undo Input 5 Output 13.
3x-6=0 3x — 6 must be greater 7 5 each other. Two inverse relations will y=2x+3-—>y=205)+3=10+3= 13
+6 +6 than or equal to zero. 29 5 flip-flop inputs and outputs. Input 13. Outputs.
3x=6 So, one way to find the inverse of a ,V:XE:S H,V:%:j: 5
3x_6 relation is to flip-flop the input (x) and
33 y the output (y).
x=2 1o Find the inverse of y = x — 6.
The domain is the set of all real numbers
greater than or equal to 2. X=y—6 Flip-flop x and y.
16 +6 Use inverse operations.
¢ X+6=y Solve for y.
/ The inverse relation is y = x + 6.
)| x
Step 2: Choose x-values greater than or 7: S 2 Flip-flop x and y to find the inverse of each relation.
equal to 2 to generate ordered pairs. 1L.y=x+10 2. y= X 3. y=-3x+6
. X 5 X
_ 1
Graph each square-root function. y=x-10 y = 5x y=—3% +2
9. y=V2x 10. y=Vx+3 M. y=V2x+6 R R 1.
4. y=x Hint: Review | 5. y = (x + 2) 6. y=7x" -2
Domain: x=0 Domain: __ X = —3 Domain:__X= —3 Lesson 9-7. 4
x_| fx) = Vax X [fx0)=Vx+3 X _|[f) =V2x+6 y=*VX y=+vx—2 y=+"4x+8
0 0 -3 0 -3 0
2 2 1 2 -1 2 7. On a graphing calculator, enter each relation into Y1 and its inverse
into Y2, and graph in a square window ( Zsquare). (For 4-6,
8 4 6 3 5 4 enter each inverse as two halves in Y2 and Y3.) Describe any patterns.
18 6 22 5 15 6 The line or curve of each original relation is reflected across the line
32 8 33 6 29 8 y = x to create the line or curve of the inverse relation.
y
8. Notice that all of the original relations in 1-6 are
functions. For which are the inverses also functions? 1,2,and3
" 9. In Lesson 11-5, you may have noticed that the graph of the function
f(x) = vx looks like half of a sideways parabola. Explain why this is.
The graph of y = x° is a parabola, and the inverse relation y=*VvX
* * e is the same parabola reflected across the line y = x. The graph of
f(x) = vx is the top (positive) half of y = +V/x.
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Problem Solving

Reading Strategies

B Square-Root Functions

Write the correct answer.

-

. Use the formula r = \/é to find the
radius of a circular fountain with an
area of 200 square feet. Use 3.14 for 7.
Round your answer to the nearest foot.

81t

. The distance to the horizon (in km) from
an aircraft can be roughly approximated
using y = 4VX where x is the aircraft’s
altitude in meters. Graph this function.

w

Distance to Horizon (km)
8

0740 80 120 160 200 240 280
Height Above Ground (m)

Select the best answer.

5. The diameter of a can of tuna is found
by d = 2\(/“—‘2 where Vis volume and h
is height. To the nearest cm, what is the
radius of a tuna can with a volume of
150 cm® and a height of 3 cm?

A 2cm C 8cm

4cm D 16cm

[§

4
To the nearest tenth of an inch, what is the rad
surface area of 154 in?

®)35in. C 7.0in.
B 6.2in. D 123in.
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2. The manager of a magazine gives
a rating to each article written using
y = V10x where x is the number of
positive responses received about that
article. What rating would the manager
give an article if it received 21 positive
responses? (Round to the nearest
tenth.)

14.5

The amount of water flowing through a
hose in gallons per minute is given by
y = 35Vx where x is the nozzle
pressure in pounds per square inch.
What is the water flow in the hose if the
pressure is 25 pounds per square inch?

e

175 gal/min

B4

The side length of the base of a square
pyramid can be found by s = \,’%/
where Vis volume and h is height. To
the nearest meter, what is the side
length of the base of a square pyramid if
its volume is 13,653 m® and its height is

40 m?
F3m H32m
G 18m J 55m

7. The radius of a ball is found by r = \/—ﬁ where S is surface area.

ius of a ball with a

Holt Algebra 1

WEd Use a Concept Map

The concept map below will help you understand square-root functions.

Definition A y=vx 1 Graphs
A function whose rule By=vx+2 =
contains a vanab!e under Cy=Vx+2 5 -
the square-root sign. =

Cc ya x

-
Square-Root

Examples Function Domain

Yy=VXy=Vx+3;y=2vx -4 The domain of a square-root
function is all values of x
which make the expression

under the radical sign = 0.

Non-Examples
y=V2xy=3x°+1,y=x-V6

Complete the following.

1. Tell whether each function is a square-root function by writing yes or no.

p
a. y=\V3x b. y = V5x c.y:% d.y:%
yes no no yes
2. Describe the change in the graph of y = v/X to the graph of y = vx + 2.
The graph is shifted up 2 units.
3. Describe the domain of the function y = 3Vx + 5.
all real numbers greater than or equal to —5
4. The function y = 8V/x gives the speed 5. Sketch the y
of a falling object in ft/s after falling x graph of 5
seconds. Find the speed of an object y=Vx-2.
after it has fallen 100 feet.
80 fi/s =
5 X
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