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Name: More Functions With Fga’qpes 4.1

Ready, Set, Go!

@2013hitp:/Mic ke /pfE55YXq

Ready

Topic: Reading function values in a piece-wise defined graph.

Use the graph to find the indicated function value.

la. f(-3)=0 T 22, g
b. f(-2) =% i b. el o
c f(0)y=—6 mm c. g SRR EL
d f=0 d. }

* f. When was

3a. h(—4) = —| 4o, winllE
b. h(0) = 3 , b. mgile =

o h@= & c’
d h4)= § : A i

5. lsaac lives 3 miles away from his school. School ended at 3 pm and Isaac began his walk home with his
friend Tate who lives 1 mile away from the school, in the direction of Isaac’s house. Isaac stayed at Tate’s
house for a while and then started home. On the way he stopped at the library. Then he hurrled home, The
graph at the right is a piece-wise defined function that shows Isaac’s distance from home during the time it -
took him to arrive home. .
a, How much time passed between school

ending and Isaac's arrival home? 3 7% h" »

b. How long did Isaac stay at Tate’s house? < 5_-5;, N
¢. How far is the 11 arz' m Isgac’s house? 5-,,,,!(‘3
d. ‘Where was Isaat, 3 hours affer ichool ended?
e. Use éhgﬁa’h’h’ t?on to will'lteamath E:'}al _'
express_}g?. Eat says éhe same thing as question d. i .
ac wafkmg the fastest? How fast was n;'s : w2 2 25 3 a:s'ﬁ;i"k!s

hewalking? [ 3, 2€, 2.75] ot e
re L85 -0 2 mihes Y hovir time in hours
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More Functions With Features I 4.1

Set O

Topic: Writing piece-wise defined functions

6. Aparking garage charges 33 for the first | ~ 777 L 7. Lexie completed an 18 mile
two hours that a car Is parked in the garage. | [, _f { . .~ triathlon. She swam 1 milein
After that, the hourly fee is $2 per hour. SERPY N S I 1 hour, bicycled 12 milesin 1
Write a piece-wise function p(x) for the cost Y i e heur, and then ran 5 milesin 1
of parking a car in the garage for x hours. T Iy | oo hour. The graph of Lexie’s
(The graph of p{x) is shown.) D SR '] distance versus time is shown.
C ; f , : (N Write a piecewise function L{¢}
o P4 w0t fi-—r——  for the graph,
RRNaN P(x) 2 R IR . .
! g A Y . L [
e Lt Le)- [/ o£t<f
', Y ik R f2L-1 75£42
- 5t+43 422
2 I I
wormne g I SR
0 O R N T NN N

Go )/::/»(R'- Xty O
Write the equation of the line (in point-slope form) that contains the given slope and point.

Topic: Using the point-slope formula to write the equations of lines, %

8. pr (L 2m=3 9. p:f{l,-2)ym=-1 10, p: (5,-1);m=2
y+2 =~ (x-I)
)/-1“2 = =%+
y:; -] X '['f—z“
17

Write the equation of the line (in point-slope form) that contains the given points.

11, X (0,0); L (-4,5) 12 X (-1, 7% Y (3,-1) 13. T(-1,-9); V{5, 18)

YN metSt9 A%, 9
M- 55 51 & %
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Name: | More Functions With Features|4.2
Ready, Set, Go!
F
©2013 hetp://flickr/p/8S6RES
Ready

Topic: Sclving absolute value equations,

Solve for x. (You will have twa answers.)

1 |x[=7 2. x=6]=3 3, lw+4l-11
‘ wed = EV/
gtn @=7,45
4. =9|m| = —63 5. [3dl =15 6. |3x=5] =11

kL

7. —lm+ 3= 8. |—4m| =64 9.2

=7 ~ @ +7 17 [x+1/ =z}.:
’%ﬁﬁ/-fu 2lxgil = 2 5
10. S5le+ 3|~ 11, =2)2p — 3| 1-—‘—11

“~2f2p - _:z[?. ..3 .2‘
e R
12. Expiain equation |m| = -3 has?asoll{tlon

Set

Topic: Reading the domain and range from a graph

State the domain and range of the piece-wise functions in the graph. Use interval netation.

13 A Y R I s 14. - A R A
AL P | i I I
1 . s [ - ; 5 (- + - 4 : - :
\. [ T - Pt oy o
-4 - - e e
- e | I — ] ' i i | 1 i
] - Y .. S )
P . | L | /\'
| i H : : ! T :
T - 4 |
} g 4 Do ‘A | |
robs oo o S — A apn deis e R o
! t i i C E
‘ .- - S A
. b ;

] b - .
' HANN RN RENE

a. Domain: b. Range: a. Domain: b. Range:
[2,7]  [-36] g -k
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More Functions With Fea@_ures 4.2

For each of the graphs below write the interval that defines each piece of the graph. Then
write the domain of the entire piece-wise function.

Example: (Look at the graph in #14. Moving left to right. Piece-wise functions use set notation,)

Interval 1 -3<x<0
Interval 2 0<x<4
Interval 3 4x=6
Dormain: [-3,6] (We can use interval notation on the domain, if it’s continuous.}

Pay attention to your inequality symbels! You do not want the pieces of your graph to overlap. Do
you know why?

o}

b oL N | _
15. alntervall =2 <X <O 16.  alntervall il

b.intervalz OS5 X<L4 b.Interval2 N>
c. Interval 3 f£XZ6 ¢ Interval 3 g
d. Domain;: E’ .Z’, &J d. Domain: !_

17. So far you've only seen continucus piece-wise deflned functions, but piece-wise functions

can also be non-continuous. In fact, you've had some real life experience with one kind of non-
continuous piece-wise function. The graph below represents how some teachers calculate prades,
Finish filling in the piece-wise equation. Then label the graph with the corresponding values,

o R './
oo {I{N-..\_..: ; 1
f

4, %0% x =0 | | | | | ] e
f(x)=<C, DE x (?D SO SO ISR FN S AR i . _?_ ...,, _- _:,_
D, _g0% x £ 70 ; - :
F, _0% x <60 . - b } P
N P SRS A I
[ | ' ;

i
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More Functions With Features l 4.2

Write the piece-wise equations for the given graphs.

18, i ;

19,

(o, £)..

&
q

-

:/ """“"-* it
I 4 . T T

A -
¥

e

Go

Topic: Transformations on quadratic equations

(, )]

ﬂ),-‘-‘

%:f_fﬁ

.._i_...

))//*!:'9')("'

$UP 7

Beginning with the parent function f(x) = x2, write the equation of the new function g(x)
that is a transformation of f(x) as described. Then graph it,

"20. Shift f(x) left 3 umits,
stretch vertically by 2,
reflec
and shift down 5 units.

g(x) =.a

e

21. Shift f(x) right 1,
stretch vertically by 3, .
and shift up 4 units,

gx) =_3 ()("’Dz"f"?t

22, Shift F(x) up 3 units,
left 6, reflect vertically,

and stretch by 32

O TCT
1.

I
[

|

et

e
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Name: More Functions With Features{4.3

Ready, Set, Go!

©2013 http://flicke/p/7Zp6P]

Ready -
Topic: Finding the x-intercepts in a quadratic function

Find the x-intercepts of the following quadratic functions.

1. y=x*+3x—-10 2. y=x*+8x+7 3 y 6x2 4+ 7x — 20
s g X-—g: ‘12 m

5, y--'-(x+3)2+9 6. y--(x 12 -2

- q = - C X+ 2
x -f- s> %7
Topic: Absolute valne equations Xz =52 3

Use the given information to write the indicated form of the fanction,

7. Piecewlse equation » 8. Absolute value equation

o e V(zo
I NPV 1]
5_:__r__ C§: > ;L i
4

? |

n

i

9. Make a table of values. Be sure to _z (x—6)+4, x<6
incluade the vertex in the table, 10. Graph f(x) = 23
h(x) = 5lx - 6[— ;(x—6)+4, x26
x hix) .
4. % =
5| -3 m
¢|—-2 - L
7|-2 = 2
gl & == '
i ]
RN [ ]
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More Functions With Features |_4.3

Go

Topic: Interpreting absolute valune,

Evaluate each expression for the given value of the variable.

11. -5, s =4 12, -t t = -7 13. -x; x=0 14, -w; w=—~11

4 g™ 0 il

15. Jvh v=-25 16. —{a); a = -25 17. =(-n); n=-2

-25]= 25 adiifup —g- €2)

w

18, |-(-p); p =6 19, |=(=g); ¢ =8 20. =|=(=r)l; r=-9

[~ )]
= g
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O Ready, Set, Go!

Ready

Topic: Reflecting Images

1. Reflect AABC across the line y = %, Labe] the new image as Ci-3,9
AA'B'C’. Label the coordinates of points A'B'C’. Connsct Wt N
segments A4, BB’, and CC'. Describe how these segments are lﬁ AT T

related to each other and to the liney=x.
Alg-2) — Albs-

A’(—.;, 3) — 4 (3 ¢
c (——3 F— ¢ (5- ~-2) ' e

m" 1

/-8 MA’ 8- 61/6‘ ¢’ \-3:'7)'. \"3,(_'3'_-&)

e graph provided to the right, draw a 5-sided ﬁgure in ) : ’
the 4% quadrant Label the vertices of the pre-image. Include
the coordinates of the vertices. Reflect the pre-image across
the line y = x. Label the image, including the coordinates of the

O vertices.

B, Gl !
5 @)/th;r s & Seeder

Moare Functions With Features | 4.4

]
Vi
e

X ’ 5
3 ifsiases

1

[}

3. A table of values for a four-sided figure is given in the first two columns. Reflect the Image across
the line y = %, and write the coordinates of the reflected image in the space providet.

__f -62) | A (2,2)
B | (—45 | & (s - 'ﬁ
€ | 23 | ¢ (3;_,,3
D [(=3-1)| ¥ (_})_‘3}

oy
© 2013 MATHEMATICS VISION PROjECT | MVE
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More Functions With Features I 4.4

Set
Topic: Absolute value of nonlinear functions

4, Figure 1 is the graph of a sound wave, The height [or depth) of the graph indicates the magnitude
and direction f{x) reaches from the norm or the undisturbed value. In this case that would be the x-
axis. When we are only concerned with the distance from the x-axis, we refer to this distance as the
amplitnde. Since distance alone is always positive, amplitude can be described as the absolute

value of f{x). Use the graph of a sound wave to sketch a graph of the absolute value of the amplitude

ory = |f(x)I.

figure 1 f

NAA N

RAYA' (Vs

Ampliude J
5, Figure 2 1s a table of values for Sigure 2 L
_gle) = (x + 32 : el
What values in the table would x| glx) \ T 1
need to change if the function 8 116 A
Aw;re redefined as h(x)? / lg Gl ? :'; 7
Y \ A
Py )(ir‘, V&?MJ 0?6 g(;f hmm -4 -5 3¢ - n "w
g 9,53 (9, % |3 B8 ppeio=e
6. Graph A(x) = |g()|. (- 3 ~§'>-—-—-?F*3,3 EEETT
('~2 ) —{(2,9) 5 To
(-1, -é")-—-’(l; &) [ |7
2 16

7. Write the piece-wise equation for A(x) = |g(x)), as defined in guestion 6. Let the domain be all

real numbers in the interval [-8, 2].1 L =xL b
e [ ety B2xss
7 (x+9*-9 & 272

© 2013 MATHEMATICS VISION PROJECT [ MV P
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More Functions With Features | 4.4

O Go

Topic: Simplifying radical expressions.

Simplify. Write the answers in simplest radical form. Some answers may consist of nuinbers
with no radical sign.

8. (-7~ 2v5) + (6 + 8v5) 9. (10— 13) — (—11 + 5v13)
—10 =13 + ~-SYI3

(-/o+/fi #W-S'ﬁ)

(12 — 24/72) 11, V98 + V8

10. (4 —V88) + (7 +3v18) -
R — T 9(z) + VH(z
k=4
12. (-2 — 75) + (2v125) - 3V625 13. (3r% - 8Y3bZ) — (2r% — 3v27b%)

Br*—8by3 ~2r*+ 3b-3/3

r—sb/s * 74/3
é

14. Assume thatx = 0. Simplify v¥ + V&% + V& 4 Vx7 + vx7 + V21T + V213 + VT,

(Hint: Use rational exponents.)

@ 2013 MATHEMATICS VISION PROJECT | MV P .Eﬁfé
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More Functions With Features{ 4.5

Ready, Set, Go!

Ready

Topic: Square roots

The area of a square is given. Find the length of the side.

1. 16 in?

A=

2.

(x — 11)% ft?

3. (25a%+ 60a + 36) cm?

©2013 http://MHokr/p/9)cv2y

@f&)(&‘ﬂ%é}
e

4. Ifthe length of the side of a square is (x — 24) cm, what do we know about the v;llue of x?

Complete the table of values for f(x) = V. Write answers in simplest radical form.

5.

ShoPaRf o [RIw T“*-'-§

6.

fx) 7

x —2x+1 {

—4x+4:

bt Yo — (o1
x—i)‘—*fﬁrf—-z

—6x+ 9=

-3)° —» /

xz-8x+16v-{

x—#)"—-—v i

x2 ~ 10x + 25 {

X-ﬁ — ]

x% — 12x + 36+

)

— 14x + 49

Y=7) —> {

—16x + 64 =

Y —§)"—*

© 2013 MATHEMATICS VISION PROJECT | MVP
In partaership with the Utah State Office of Education

x2—18Bx +81=

(X-9)* |

— 20x + 100=
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More Functions With Features { 4.5

Set  Topic: Inverse functions
8. Given: f(x) = {(~13,5)(~=9,=9)(=5,~2)}(~1,~5)(0,-4){4, 6)(9, 10)(14,32)}

Find f~1(x) =

9, The function f(%)is shown on the graph, Graph f~1(x) on the same set of axes,

10. Is the graphof f~ 1(::} also a functlon‘?

/
§ Jix)

11, Iam going on a long trip to Barcelona, Spain. I am anly taking one suitcase and it is packed
very full. I plan to arrive completely exhausted at my hotel in the middle of the night. The only
thing I will want to take out of my suitcase is a pair of pajamas. So when I packed my suitcase at
home, did I want to put my pajamas in first, somsewhere in the niiddle, or last?  Explain.

© 2013 MATHEMATICS VISION PROJECT | MV P .@

In partnership with the Utah State Dffice of Education L &
Licensed under the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unportad license
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; More Functions With Features | 4.5

* 12, Write the inverse function for the table of values. O
Input x =10 -6 -2 2 6
Output g(x) -2 -1 0 1 2

Input x

Output g72(x) | SNSAAPSY LD

]
13. Use the points in problem 12. Graph g{x) in black and ,’ L
g~ 1(x) in a different color on the coordinate grid at the i
right. Graph the line of reflection for the corresponding

points, ‘ / L] 3{ x)

~

14, Is g~ (%) also a function? Justify your answer. 1 = ;
= {
— 7 -
AN/
]
{
f
V] I .

Go
Topic: Multiplying square roots

Multiply. Write your answers in simplest radical form.

15. v3{4 + 5v3) 16. 6¥11{2 - V1I)
43 +5/3/3
Gl + 15>

18. (@ 19. (4'+3v5)(4 - 3v5)
/6 -—;:.w’ + 12/5
- ..5‘

/6 - 48 = .

@ 2013 MATHEMATICS VISION PROJECT | MV P %

In partnership with the Utah State Office of Education ii'g ;
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Name: More Functions With Features | 4.6

Ready, Set, Go! O
©2013 htp:/ /e kr/pf4H5893

Ready

Topic: Identifying features of functions

Given each representation of a function, determine the domain and range. Then indicate
whether the function is discrete, continuous, or discontinuous and increasing, decreasing,
or constant. ‘

1. L 2. . }
. . Pl
fix) .
* -l
Hix) N =L
/ T
]
. =10 -5 3 P
“ 3.
T
T
-5

Description of Function;

Con $inirous and
J  crieeeS f‘azj

0[5, 51

R:[0,10]

3 Description of Function:

ConFincious decreasng

D: /-4, 5]
g: L1, 71

' e :
© 2013 MATHEMATICS ViSION PROJECT | MV:P g ey O
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More Functions With Features {4.6

e

N Description of Function:
: - ‘\\
A M,
/ N
=10 -5 19
AR
) 7
\ /
\ /
/ ']
. / i
2 Description of Function:
. Costrnuons olecredsing
":\...‘ D . [ 0, =< )
2 " R: L 5.! -O)
N
3 k| 1§
: *"\
s |
S I 0 Description of Function:

F Y

© 2013 MATHEMATICS VISION PROJECT | MV P .ﬁj
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More Functions With Features l 4,6

Set
Topic: Square root functions

The speed limit for driving in a school zone is 20mph. That seems so slow if you're riding in a car.
But have you ever wondered how quickly you could come to a complete stop going that speed (even
if you had super quick reflexes)? 1t would take you over 13 feet! The speed of a vehicle 5 and the

stopping distance d are related by the function s(d) = vV30d.

Fill in the table of values for s(d). (Round to nearest whole number.) Then graph s(d) and

answer the guestions. e e

7- % ,/'
dft | s(d) mph fg’:,‘,g& A
6D BT

5 227 | 0s) X w;
50 |» 39 l;fwmﬁ o 7
100 | 55 o) &
200 | 77 YGoeo)
2
300 |95  3e (}oa) :'

2]

e,

X H 1w auh 30
Stoppimg Distence (tx fi)

8. If you were a paolice officer investigating the site of an accident, you would be able to measure the
length of the skid marks on the road and then approximate the speed of the driver. The driver
swears he was sure he was going under 60 mph, The tire marks show a pattern for 150 feet. Is the
driver's sense of his speed accurate? Justify your answer.

A
Fritd
: 2]
to make a graph of stopping distance -
as a function of speed.
» b |
10. How are the two

I ()
S 0N Pals 3 Te T8 JO9 ¥ 200 d/
Spead (in mph)

© 2013 MATHEMATICS VISION PROJECT | MV
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More Functions With Features | 4.6

OGO

Topic: Solving for a variable.
Solve the following for the indicated variable,

11. € =2nr; Solveforr, - 12. A ==r? Solveforr.

C:z g%r
20 A
13. ¥V = wrh; Solve for h. 14. V = xr2h; Solve forr.
]/ = !"17
T

15, V = e3; Solve fore. 16. A= -"‘“;—”’h; Solve for h

Iz

-
)
£ g
Fl

U : © 2013 MATHEMATICS VISION PROJECT |[MV P E“!*Eif
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Name: More Functions With Features | 4.7

Ready, Set, Go!

. Ready ©2013 http:/ /Nicke/p/5DGx2

Topic; Geometric symbols

Make a sketch that matches the geometrlc symbols. Label your sketch appropriate]y.
s

1. ARST f 2. 4B
ARTT ” P
3. £XYZ 4. GH 5.JK L PQ
Z o W
” a

6. Point s bisects MN. 7. 4B bisects 2 XYZ
X i
- sy :
Set
Topic: Features of functions

O Fmd the following key features for each function:
8. 7y , 9. e 10.

{—(x+3), x< -3
; f(x)—-{ (x+3), x>-3

a WM a, Domail}and ra -ogs a Do nd ran
b. ts b. Iméq arcep -b;) b. Interce
e (o, 4) y~roT

¢. Location and value of c. Location and value of ¢. Location and value of
maxima/minima maxima/migima maxima/minima
? (1,2) ?

d. Intervals where d. Interdals where d. Intervdls where function is
function is increasing ar function is increasing or Increasing or decreasing
decreasin decreasing

D: --‘9 ’¥i )
X: (1,%0)
Q . © 2013 MATHEMATICS VISION PROJECT | MVP
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More Functions With Features I 4.7

Write a function that meet the given requirements. O

11. A function that is always decreasing g z-2X

12, A function that is symmetrical about the line x=3

13. A function with a minfmum of Satx=1 4 = /¥-i1f+5 ; y—-— VX=7r +7
14, A function that is mcreasing from (-e0, 2) then decreasing from [2, oo)

15. A function with one real root ;« = (x -/)

16, A function that has a domain from [-2, o)

17. A function with a range from [0, o) 3& = /xl ; g’ =X

18. A function with 2 commen factor of 2 M
- 4.3 x ;

19. A function that is also a geometric sequence g‘ = R

20. A function with x-intercepts at (-1, 0) and (1,0 M

Go

Topic: Inverse Functicns

y=ax

Find the inverse of each function. If the imrerse i ot nction, restrict the domain.

21 f(x) = xz- yex

22. g(x) = 2x + 4;4

28. F(x) = (x + 1)%
24, h(x) = g-x +6
25. f(x) ={(-3,5)(~2,—-9)(-1,-2)(0,-5)(1, ~4)(2, 6)(3,10) (4, 8)};

FHE) = (5061, D02, 0, 1)(6, 2)00,3 &, 4))

Write the piecewise-defined function for the following absolute value functions

26. h(x) = |x + 3|

27, fx) =12 =4/ +1 {xt} {r:g: G 1)

z —DF
28. g(x) = 5|z + 3| —X s 2EA42

29. f(;c)= |x* — 16 ‘ 2 -

~x*216 ~4 £x<¥ 0 —_
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