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Gu‘aphmg Squav@ Root F e
For use with Activity 10.¢ W“@imns

estion
ential QU How can you SketCh the graph of
a square root

mnctton"

VITY: Graphin
Lﬁgl— Phing Square Root Functions

e

work with a partuer.
¢ Make a table of values for the function

Use the table to sketch the graph of the function

@

e Describe the domain of the function

e Describe the range of the function,

a. )‘=‘\/:; b. y=\/;+2
] Ly
p——j 10 —" 10”
..._...._—-»-9 9
L+ 18 8
T ;
5 5 ol
4 4 — .——"’d’
3 ' 3 T
2 —and 2
1 = el 1
:—2-1 1 2 3 4 5 6 78 9 10x :2-—} 1 2 3 456 788 10 x
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LANSSY

Name _

F\ 1 1)k 2
TS N S

A

v

8 § }

o

1 |
X

| [

]

*5%} ACTIVITY: Writing Square Root Functions

Work with a partoner. Write a s

the given values. Then use the function to compiete
i f(x) N
| —4 0
0= x+a— :

-2 .42

= |.132

0 2

I 2.2l

Big ldeas Math Algebra
£ Record and Practice Journal

quare root function,

b.

= f(x), that has
the table,

£(x)= m +1

x £(x)
-4 1
= 2
-2 2.442
EEEET
o 3
B 3230
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1 graphing Square Root Functions

(continueq)

: . : . \
&3 ACTIVIW" Writing a Square Root Fy
\*w"‘""’f

Nction __]

work with 8 partner. Write a square root function, y =

] S (x), that has the
given points on its graph. Explain how You found your fu

nction.
’ 7
ST ﬁ:j
44— ot —,
31 =1
]
2
1
eSS (13 5 st 8 9 10 11 12 13 14x
lll[*!‘li‘L|l||[l||[

g3

What Is Your Answer?

4. 1N YOUR OWN WORDS How can you sketch the graph of a square root

function? Summarize a procedure for sketching the graph. Then use your
procedure to sketch the graph of each function.

oy = 2% b. y=~/x -1
Yo Jwice aSdag down |

c. y=+x-1 d,y=—2\/; )
(& lechoN 01 Xnxvs
, gmwcsmce
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Name T

(T, .
1.4 Practice
‘14l For use after Lesson 10.1

Find the domain of the function.
3. y=2J7%+1

1.y =3J% 2. y=~/x-5
D %20 D-X25 D x=-!

Graph the function. Describe the domain and range. Compare the graph to

the graph of y = /%,

4 y=/x -3 5.y=m

[ ] YT 1] 154
E__‘__“ - |7
L] L~
] ol T 1 1% 0 % 7
. —
A
ANNN Y
6. y=x-4+1 7. y=-x+3+4 &?

| ‘y / , ’ .V S, “"»

2 ¥ e T T
- ' I 2

o] T 4 (i -{0 ;
l . l , \

8. The radius of a sphere is given by r = %, / —‘SL, where § is the surface area
7
of the sphere.

a. Find the domain of the function. Use a graphing calculator to graph
the function.

DX =0

b. Use the trace feature to approximate the surface area of a sphere with

a radius of 2 centimeters.
268 Big Ideas Math Algebra Copyright © Big Ideas Leaming, LLC
Record and Practice Journal All rights reserved.




Lesson #71b
Graphing Square Root Functions

Success Criteria: I can graph a square root function and determine the domain and range.

Success Criteria: I can determine what will happen to a graph if you add or subtract a TSR
different locations in a parabola.

Problem #1: (A) Use the home screen of your calculator to help complete the table to get

some ordered pairs on the graph of the equation V' = \/; .

V |
x| y=dx (x, 7) | I |
\i -1 \\]_'\‘ (= | 1]
0 NE:D (O, 0) A4 e
1[4y = (V. 1
2 (IZ =AML [(204%) et (Y
25{z5= - l@sw)| T
?3 (3 =\132 [ (3.\18, - |
4 a2 (4.2)| T

. . = (7
(B) Looking at the graph, what is the domain and range of the function \/_3; .

DOMAIN: Y= () RANGE: %JZO

Problem #2: In previous chapters, you learned how the graph of a basic function' (called_the
“parent” function) can be transformed/translated based on certain changes to the basic function.

In this section, the basic function (parent function) is V = \/; .
(A) Consider the graph of V= Jx —2. How this will change the graph of ¥ = \/; ?

Prediction: doud\
Check your prediction by graphing V= \/; — 2 on your calculator.

(B) Consider the graph of y =~ X~ 2 . How this will change the graph of VY= \/—; ?

Prediction: ‘(\6\(\'\ 7

Check your prediction by graphing V = \/X— —2 on your calculator.



(1) Be familiar with what the graph of ¥ = Vx Tooks like:

: ' ight
It starts at the point (0, 0) and then rises gradually from L
f

1 i Note: The graph is not a line!
It curves like a sideways

i/‘ | half-parabola.

A IR I B
=

-4

1
{ (2) You should also know its Domain and Range based on this graph:

.~ DOMAIN: x20 RANGE: ¥ 20

[

1

| (3) You should also then be able to ROUGHLY sketch the graph of equations which are
translations/transformations of this basic function graph (using a calculator as needed),
then use the new graph to give the new Domain and Range.

|
|
|
|
L

Success Criteria: I can roughly sketch a square root graph and give the domain and range based
on an equation.

Example 1:  Use the graph of the parent function y=+/x to ROUGHLY graph the given
function, then use your new graph to give the Domain and Range of the function.

(A) y=+x-3 ® y=vx+1 (@ y=vx+2  |@m) y=2/x

: Vv | ¥ ! y ! R4

? -lL vl 41 "_,-"/‘;7 E!

| 3t | 3 N 3;/,.»" - 3t

! a3 L= ‘ 4 e > 2

| | -~ 1t 1

= — -/( i S e I — X iy g \
g S=2-l L2 3 40s -3 -2 -1 123 4 5 =3 =2 =] 23 4 5 =3 -2 -1 1 23 45

] ] -14 —1¢ -1t

J =2 =0 =21 =2

| DOMAIN: Y > 3 DOMAIN: ¥ 2 ~| DOMAIN: A > (D DOMAIN: X 2.0

| RANGE: > RANGE: - RANGE: 2 RANGE:

| 2UNAIL, Rl . &t AN L. ANy 4 SMEM NI, >

| Y20 AN g Y22 Y20




(A y=05Jx+1-3 B y=Mx—2+3 1

\\ Describe any transformations/translations: Describe any transformations/translations:
e down 3, gues (alk (ight 2, VP 3, Gocs 4 imes
0s ot os fos

Graph the function: Graph the function:
[ N -1 |
| S S A =)
‘\ | l ‘ | i ___1 !
\ L1 1 1 | 3 —
s i —T T 1. | 1 e
1 : : 4 d A F le] a2 ,l N i 1
I. t _4]2 q’;j __1_i 5 4 3 _____”‘”‘1.. . 43 £ —l_i T ]
11 | " ] L | } =5 !
I - > —
1 ’_4‘; | 4 b = :
! | ': i I ' - I .
= ;
Give the domain and range of the function: Give the domain and range of the function:
i
pOMAIN: X 2 -1 DOMAIN: X 7> 7
| RANGE: \ﬁ?_—% RANGE: U > 2
’.
|

| = ~ R SRS




Date P

QUSSR
I

7 solving Square Root Equations
| For use with Activity 10.2

you solve an equation that contains

ST ACTIVITY: Analyzing a Free-F

S o4, 23
S
e <

A7 L a. o AR

9

v A

R T

T

AT

oper sy

%
3

T PR TR
Z oo G, o i

R P

alling Object

- Work with a partner.
 free-falling object (with no air

a. Sketch the graph of £ as a function of d.

b. Use your graph to estimate the time it takes

Copyright © Big ldeas Learning, LLC
All rights reserved.

at it takes a

The table shows the time { (in seconds) th
resistance) to fall d feet.

for a free-falling object to fall 240 feet.

39 seconds

c. The relationship between d and 7 is given
by the function

d

t ==

16

Use this function to check the estimate
you obtained from the graph.

b 8 T
34a: ! 3
iy 5
ooz =~ . 3 320
proet gl Sy L L L
d. Consider a free-falling object that takes

5 seconds to hit the ground. How far did
it fall? Explain your reasoning.

2% 47

b
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Record and Practige Journal




—_— Date _

g -'"“:'rj J For use after Lesson 10.2

10828 Practice

Solve the equation. Check your solution.

1. \/r.;+ =9 3 =3 = _\F
A -4 G -Z A

K= (4

3.7:_/+2 X+ 4 4 5x_11—/?/:5
-1 A A 13
(o= Rdx+4 NEYETES

Jx+ 6 6. 8x+1 = Jix+7
@ L= T

336 B S
W= [x=3 G|

7.x=\/1’2;T3_2 8. \/4x+13=x—22
. dy4 3= (x-2)

L -9
%, X ={2x-32 Wy 5(
% ¢ -(LXA3220 | hrtds - derd 9N
L |

0= ¥ -gx -9

0= (X-Q) (¥4 &)@

relates the speed S (in feet per second), drag factér7;—

and distance d (in feet) it takes for a car to come to a stop after the driver applies

the brakes. A car travels af 80 feet per second and the drag factor 18 2 What

TR frem.

distance does it take for the car to stop once the driver afnplies the brakes?
X0 . 4
7z 3
0= 32
|00z =d
» d- |50F*l

274 Bigldeas Math Algebra Copyright © Big Ideas Learning, LLC
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Lesson #72

Free-Falling Objects Intro

| N

i i ' the free-falling objects
Suceess Criteria: I can use square root equations to model falling objects. I can use
equation to answer questions about situations.

Problem #1: —
) " : ound first,
A stuffed monkey and a textbook are dropped from a high position. Predict who will hit the grou

The formula 7 = \/% gives the distance d (in feet) an object free falls in 7 seconds.
=2
1"
Problem #2: If our ceiling is 12 feet high, how long do the objects fall for?
t= S LY
- (1%
" ¥ !0]5
t:0.8b

Problem #3: Galileo attempted to show that objects of different weights will still hit the ground at the

same time when released from the same point. He wrote about dropping a ten-pound ball and a one-
pound ball from the Leaning Tower of Pisa. :

a) How tall is the Leaning Tower of Pisa in feet?

g3 A

b) How long should it take an object to hit the ground dropped from the Tower?
\¥3
=i

e
o t = %.28 Sec
t= nas {-3.28sec

¢) Would every object hit the ground at the same time? Why or why not?
\c\ea\\& yes Yt becavse of wingd (eSistance it is

nox




Video: “Braniac: Aristotle vs Galileo”

Do heavier objects fall faster than light objects?

Problem #4: When the Gemini opened at Cedar Point in 1978, it was the tallest, fastest, and steepest
roller coaster in the world.
A penny dropped off its highest hill would hit the ground in 2.8 seconds. How high was the hill?

72 o-{ &
/_.%'-‘\'{;
: -
o [.%4= = \G
1544t

Practice:

1. An object is dropped from a 56-foot bridge over a bay. How long will it take for the
object to reach the water?

LE
3

By =
&\.81 St |

2. An object dropped from the top of an observation tower takes I}ﬁseconds to fall to the
ground. How tall is the tower?

W 19.2) = h)/

A’H%%b\




its t . after 2.1 seconds. Whay Y
3. A ball is dropped from a sixth-floor window and hits the ground after 2.7 Seconcs

?
was the height of the window? Does that make sense?

4
2\= | %

o441z b

4. An object falls from the top of a 100-foot communications tower. After how much time
will the object hit the ground?

- \ 00
t ["

t={u2s
1= 2.5 sec)




Square Root Applications

d . .
The formulat = \/; gives the distance, d (in feet) an object free falls in t seconds.

e ——

1. What are the variables in this situation?

drskance  Aime

2. What is the equation you will be using to answer questions?

-[E
o
3. If an object falls 15 feet, how long will it take to fall?
a. What variable is given to you? What does it equal?
4=

b. What variable will you be solving for?

£=Hime

c. Solve for the variable you identified in part b.
-t: !.‘_5.’.
o

t=009%15 =097 sec)
4. If an object falls for 1.6 seconds, how far did it fall?
a. What variable is given to you? What does it equal?

Hme =4 = b

b. What variable will you be solving for?

d

c. Solve for the variable you identified in part b.

a
Lb= T

I, 2-Db= }%y/»’
[3=4049u)




Square Root Applications

r
The time t (seconds) it takes you to swing forward and back on a rope is given by 32

where r is the rope length (in feet).

2. What are the variables in this situation?
t=tme

- length |
3. Wﬁat‘ggge equation you will be using to answer questions?

L0235

4. If you are swinging on a rope that is 9 feet long, how long will it take you to swing
forward and back? (round to the nearest tenth)
a. What variable is given to you? What does it equal?

=9

b. What variable wilfl you be solving for?
£ =fme
¢. Solve for the variable you identified in part b.
f:(oflg \f—g; |
tb2®Jowrs
t-028.0.423  |4-2712 sec

5. Ifit takes you 16 seconds to swing forvx?é‘??i‘”a‘hd"“r:fack;“i'ibwhIong is the rope?
a. What variable is given to you? What does it equal?

=,

e

b. What variable will you be solving for?

v

¢. Solve for the variable you identified in part b.

loetti [

0, 2%
L3

L5481




"~ Lesson#72b w'wﬂ—”—”}

- Solving Square Root Equations
Success Criteria: I can solve a square root equations using the graphs and undoing operations.

Problem #1:
(A) The graph of the function f(x)=+/x+2 is given below.

)
J.
: J S —— -
7

Use the graph to find the value of x for which f(x)=3.
Answer: X = N

(B) Another way to find the value of x for which f(x)=3 for the function f(x)=vx+2
is to simply replace the f(x) with 3 in the equation to get 3= Jx+2, and then solve

for x.

Algebraically UNDO operations connected to the x in the equation 3=+ X+ 2 to
solve for x . (Show all work!)

1
3=+vx+2
Q': x&z

,‘2— -
X=

(C) Did you get the same answer in parts (A) and (B) ? \If
S



\
| . \ E
' Solving Square Root Equations: o

| i tions connected to the
' We can solve an equation that contains a square root by UNDOing opera

. oot equation.
| variable. There are 2 key steps, however, when solving a square root ¢q

| / : ino i i ration.
(1) Get the \ alone on one side before squaring it to UNDO this ope

to apparent solutions which actually do not work (These are called Extraneous Solutions)

; . q : d
’( (2) You MUST always check your solutions, as often squaring both sides of an equation leads

Example 1:  Solve each square root equation algebraically by UNDOing operations. Check
your solutions to make sure they are not extraneous.

(A) \/;__/Z:?’_l (B) _‘2:‘5-}-1/)6—5
71 1 ” X
s 4= J x5

X =1oo| !}; X;Z

ML A

| N

/
(C) 4\/x+l-|;§:]9 (D) \/Zx—l—\/x i:O
| - e v xa

? 4{:?:‘: 21 = {4

e =4

Bk

dmm————

| A= 15)




‘3 . cess Criteria: I ce ek gliestians T
guccess ¢ can answer questions about real life situations using square root equations.

Example 2: 2: The speed of sound s (in meters per second) through air is given by

=20,/ T+273 wher ;
5= 204 T+273 , where 7" is the temperature in degrees Celsius.

(A) Graph the function. (B) Algebraically find the temperature when
| the speed of sound is 340 meters per
second. Check using a calculator.

!
| + 340 - (7213
i e w \Zo

A ]
B \1={T3013

7%9= T+2Z

213

o [le-T|

| (C) A starting gun fires to begin a race at many track meets. Will spectators hear the sound for
the beginning of the race more accurately in cold weather or warm weather?

| wamer weather

:
1
!
[ You are in an Olympic stadium a distance of 160 meters from the starting gun.

| 5220 {-117B

=20 {2506 —
’ ° $=220 ml;}

(E)Using the equgﬁc%iq')\g rt (Distarite equalsratetmes time), how long will the runners be
running before you hear the sound of the gun?

| |uo:§%%t_
| 220 3N\

|t=0.6m \
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W_Ldesson #73 .
Square Root and Cumulative Review

| S—

Examples: Graph the function. Describe the domain and range.
\4 |

yYy=4dx+2

y:(x+2)2“3

Domain: m

Practice: Graph the function. Describe the domain and range.

1. y=<x+3

Domain: XZD _k =+

2.

Range: 32.5

3. y=3x-2

Domain: m

o J’V» e g | —
I
- Domain: X> "'\ M = i T
- | T T >
= e — B i
3)-' Yt b = gt X
o | B3 b 1 & 7
N O o
| | .
N T I -
] - i — b - :‘ - h,
| y ) |
4. y=~x-1+1
Yy |
g T I T T T T 7T

Range: "R

Domain: “’)\

Range:

y=(x+1)2—

1

y=-x*+2

=

\/

i ’_\1»—-7.~ ——

- l.,_‘({v — L

| ;% - oty \
O L r A




Examples: Solve the equation. Check your solution(s) for problems with radicals.

\;.\-_.;?.._ :1 x2—2x=
4 -6 €
=5 A Wt
X, - 25 (X'A'\(X“’ZD :D

X:?:?:? Eﬂ

Solve th& equation. Check your solution(s) for problems with radicals.

7. ﬁ—IZﬂz o, Ji2+f=5
/SRy A -4
“_)T:\4 -2 = |

‘X: 1ab i ¥-2=|

9 x -2 =~/3x 10 4x-/g=—23
X~2= 3X o 13
-2:2X 4=-20
X="5|

11. x2-x=6 12 1‘4/-\/—:74

ey - ~
X* =X-p=O —
, e ~Jx =1

13. Jx+3=~2x-8 14, %—3\/_~=4
V¥dz 2% R
Y

5= X%
%= | Ix =2




Lcsso‘n H74

| Inverse of a Function _ PR et e
“Succe ' ion gi ~oordinates or a graph of a function. I can
Success Criteria: I can graph an inverse function given the coordinates or a grap

reflected over the line Y=X.
Problem #1:
(A) Several ordered pairs (X, f(x)) for a function J(x) are given below.

Ordered pairs for f(x): (=9, -3) , (-5, -2),(-2,0),(0,3), (1,5), (2,8)

. i X).
Plot the ordered pairs and then connect them with a smooth curve to graph the function J(x)

T T ——————————
I ]

| =
|

e d
4 : S
|
= S—

Y

|
{ \
_ e

0

|

HENEER .
1] |
i

(B) To get the INVERSE of the function, denoted by f

"(X) , we switch the x and ¥ coordinates
for all ordered pairs.

For each ordered pair for f(x) given in part (A), switch the X and y coordinates to find several
ordered pairs on the graph of f‘] (x).
Ordered pairs for f_](x): -3,-9), (-2 ,-5), (0 ,-2), (3, 0),(5,v),(8,2)

(C) On the coordinate plane in part (A), plot these ordered pairs and then connect them with a smooth
curve to graph the function f ' (x) |

(D) Label this new graph as [ . (x) and label the original graph as f(x).

(E) What do you notice about the graphs of f (x) and f —I(A‘) ?

Reflections



(F) On the coordinate plane in part (A), draw the graph of the lincar equation y =X . Describe how

_:\OI:I_C—(LHUQC the graph of f(x) and the line Y =X todraw the graph of fh : (X) .

f‘ The INVERSE of a function:

'(A) You can get the graph of the INVERSE function / “'(x) for a function Jf(x), by
switching the Domain (the x —values) and the Range (the Y~ values).

(B) This will result in the graph of 77'(x) being the reflection of the graph of f(x) over the
line y=X.

Example 1: For each given representation of f(x), find the inverse.
@ ®) (-10),(0,4). (L35, [© By
'ﬁx -2 1 -1 0 1 (356),(878) v v () L .
| : J e //v
Ty 3]s ]8]10 | ‘/m/l/
Inverse: AR AR
382 N4} 23
' Inverse: (0,-1),(4,0), | # =2 T
e AL —3¢
' 3 5 8 ‘ (g ’ g ) ) (g*g > 3 )) v
| X 0 & o -
f A ENEER l (8% ) Inverse: |
3
2

1
]
&5
!
ro
I 1=
L B —
o
o
r

i




Example 2:

) ]
— d f (x) tocheck
]‘_ o 7 = _f (B) Graph both S (x) ;an
(A) llliilin ?:atlzzlillz tis)rr Sf(x)=2x that they are reflections of each other over
g ' the line y=X.

' x [ 37456
Y1012 141|0

i 1
Fill in the table for /' (x)= Sx+3

X o0o]2]4]6
Y 1314150

What do you notice?

The\, AYC TNEYSES




Lesson #75 e
Inverse of a Function

warm-up: For each gi y i
’f"—_—})— given representation of f(x), find the inverse.

N ®B) (=2,8).(-1,2),(0,0), [© [ 18 1)
o (1,2), (2,8) EERuETN
yls]71]9]lu

Inverse:

Inverse: (% ,-2),(2,°Y),

(0, 0),(T,1),
P\B\j\qlﬂj (%,2;( )
y [l ]el ]

Inverse:

S N

e
an graph the function-and its inverse on the same

-

How to find an inverse function

| Step One change 00 10 Y

cess Criteria: I can find the equation for the inverse of a function. I ¢

Suc

) P
| Step Three &’Q\‘\j ¢ £ 4
Example 1:
-
%) Find the inverse function /f “(x) for
f(x)=~2%+5
N =2x45
X =2y ’fz
- _




e

- over thel
(R)(n aph both /(\) and / (%) tocl uuk that 1huy are lcﬂCLllOHS of LaCh Oth“ ine

y=Xx.

£(0)=-2x45
{'(x)-

Example 2:

(A) Find the inverse function f(x) for (B) Graph both  f(x) and f'(x) to check that
they are reflections of each other over the
f(x)—— line y=x.

!




cample 3:

(A) Find the inverse function f7'(x) for | (B) Graphboth f(x) and /' (x) to check that
FOX)=x*+3 where x > 0 they are reflections of each other over the

line y=x.
3:x“+3

X=y%4

-y

-
Bt B .’_;Q_A




Lesson #:/'—Sib |
| Celsius/Fahrenheit Conversion
—

. . ~ . . . . ! o f)
1. What is water’s freezing point in degrees Fahrenheit and degrees Celsius?

32°F 0°C
2. What is water’s boiling point in degrees Fahrenheit and degrees Celsius?

212°F 100°C

3. What is the normal human body temperature in degrees Fahrenheit and degrees Celsius?
q8..'f 31°C

The conversion formulas for Celsius/Fahrenheit are inverse functions

)
When you know the temperature in Celsius, you convert to Fahrenheit using: = g C+32

4. Using the equation for Fahrenheit, rewrite the equation for C.
b= % C+
2
-32
-37-4
F i 5 C
C-= 3 ( = 373}

5. Comp*e’teﬂtc-chan“beio’wﬁsing those formulas:

| CelsiusTL Fahrenheit |

290
0 QL
1.3 *

16 0D.3
133 "
30 14"
2 98.6
w | 40
s




Graph the formulas for I' and C at the same time below. What do you notice?
- Whe notice’
Fics
S =
F=1 431
-
c=2¢-N7

before you wore a winter coat?

d it have to be outside

7. At what temperature (in degrees Celsius) woul

to be outside before you went swimming?

3. At what temperature (in degrees Celsius) would you want it

9. Ifitis 20 degrees Celsius outside, how would you describe the temperature - Hot, warm, cool, or cold?



