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Probability & Statistics

Make a list of topics and ideas that come to mind when you think of “probability”. These
should include everyday uses of probability as well as mathematical or school uses.
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What does “probability” have to do with “statistics”? (Think of ways that statistics may
use probability and ways that probability may use statistics)
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Transparency: Music Survey

From the list below select your most favorite category of
music. Write your selection on a slip of paper.

~ Music Category Number of Responses |
Country
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If one slip of paper is randomly selected from all the
slips, what is the theoretical probability the slip will say
Rap? Write your answer as a fraction, decimal, and
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How could you conduct an experiment to determine the
experimental probability of selecting a Rap Slip from the
class set of slips?
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Theoretical & Experimental Probability Problem Situations

Problem 1

Suppose you toss a fair coin three times, and the coin comes up as heads all three times. What is

the probability that the fourth toss will be tails? Justify your answer ’P -/3 — ‘LZ
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Toss a coin twice and record the two outcomes in order (for example, “HT™ would mean that the
first toss came up heads, and the second toss came up tails).

M@Uwg U“)‘\\ T 1 Toss 2
Vo) H =

a. List all the possible outcomes for tossing a coin twice. H T) H’H’k T H’ | [

1. How many are there? U[

2. What is the probability that each occurs? J':t

b. List all the possible outcomes for tossing a coin three times.
HHH WR T HTT TTT TTHTHRE THT HTH
1. How many are there? 8

2. What is the probability that each occurs? __{___



_ Problem 3: Fair or Unfair?

Here is a game of chance for two players using two number cubes of different colors. Each of
the two players rolls a number cube, and the winner is determined by the sum of the faces:

e Player A wins when the sum is 2, 3,4, 10, 11, or 12.
e Player B wins when the sumis 5.6, 7, 8, or 9.

Let’s Play: Roll the number cube 20 times and record the results using the table below.

i Sum Tally Frequency Probability Probability Probability
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Fair or Unfair Combined Results

Sum

Group 1

Group 2

Group 3

Group 4

Group S

Group 6

Average

10

11

12




Fair or Unfair?: Finding the Winner

Let’s take a look at the sums of the possible outcomes for the two number cubes.

Number Cube 1
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Remember the rules of the game:
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Player A wins when the sumis 2, 3, 4, 10, 11, or 12.
Player B wins when the sum is 5, 6, 7, 8, or 9.

Q.‘J(lgt\o o b1 7

a. For how many of the 36 outcomes will Player A win?

b.  For how many of the 36 outcomes will Player B win?

Who is more likely to win this game? ?‘gwdgj\% ol win Hra QAL
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M\é Extension: Change the rules of the game in some way that makes it equally likely for
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Complete the Probability Table below using the sum of the possible outcomes from Fair or
Unfair?

Sum Frequency Probability
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1. Using the probability table above, determine the probability that Player A will win the
game. Recall that Player A wins if the sumis 2, 3,4, 10, 11, or 12.
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2. If you know the probability that Player A wins, how could you use it to determine the
probability that Player B wins without adding the remaining values in the table?
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Problem 1 - Tossing a coin w’uﬁ,@é Olﬂfjx :,é:’ff

When you toss a coin, there are two possible outcomes. The sample space, or set of all possible p@,&é Q}{;@
outcomes, is heads or tails, {H, T}

In this activity, we will use the calculator to simulate the tossing of a coin many times. The command
randint() that randomly generates integers.

You can choose any two integers. We will use randint(0,1), letting O represent a tail and 1 represent a

head. (Y\oi*r‘\ — ?R%

On the Home screen, "toss a coin” 5 times by entering MATH HUM CPX |dd=
randint(0,1) and then pressing enter 5 times. 1:rand
L inbr
S Note: randint can be entering by pressing MATH, arrow JrnCr
"\, tothe PRB menu and select command #5. q4: |
YR , randInt(
w \ \ i ¢ How many heads did you get? : randNormc
OV 2 FtrandBing
W"‘ 3

) /e Now, enter randint(0,1,5). What happens? What would you need to type to toss the coin 10
times?

W AL AV vVesutto CULYE AL oX pree,
D raumdind (0,1, 10)



On the Home screen, simulate the tossing of a coin and Percent
Heads Tosses

find the number of heads by entering sum(randint(0,1,# (=L1/L2)

of trials)). viﬁ . -

L‘)\ Repeat this for each number of toss?g Iisteg in%faﬁﬂ%\ 6 10 t mz}

wi\ second column. Press 2nd Enter to recall the last entry. L} Lk)]o

\))\ \)} Record your results in the table. f E zo SS 79
0

o =unCrandInt B 1, 1% 43,37,

1822 n | 43.5)
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Press STAT EDIT. Enter the number of heads in list L1 and the |L1
number of tosses in list L2.

To calculate the percent of heads for each trial, move to the
top of list L3 and enter L1/L2.
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Now create a connected scatter plot of percent heads (L3)

F
versus tosses (L2). Press 2nd Y= (STAT PLOT) and select ?th_ 5% [
Plot1. Match the settings to those shown at the right. JFes ,6,, HIH |~
Press Zoom and select ZoomStat to view the plot. 5% lll. g%f t g
Mark: B «+
e Sketch your connected scatter plot of percent heads
versus tosses. [ ‘\,‘
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What do you notice about the shape of the graph? Why do you think this happens?

loyelo IF 4 Ha thonrdieol pw@bﬂo‘c&e&«ﬁ bl

:‘}\’ He ireaaced # ¢y dodoe Catfoetrd .

What can you conclude about the percent of getting heads as the number of trials increases?
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Problem 2 - Rolling a die

You will now use the randint() function to simulate the rolling of a six-sided die.

* How many possible outcomes are there? What is the sample space?

On the Home screen, simulate the rolling of a die by
entering randint(1,6,# of trials)—>L1. Then sort list L1 in
ascending order by entering SortA(L1).

Note: Press STAT and select the command to sort.

Press STAT EDIT and arrow up twice. To determine
the number of 6s in the list, subtract the row number of

the first 6 from row number of the last 6 and then add 1.

For example, if the first 6 is at L1{16) and the last & is at
L1(20),itis20-16+1=5.
Repeat these steps for each number of rolis listed

in the second column. Press 2nd Enter 2nd Enter
to recall the second previous entry on the Home
Screen.

Record your resdults in the table.

[andInt(1,6,293+
1
{1425153
SortACL1)

Done

Clear list L1 (arrow to the top of L1 and press Clear Edit)

and enter the data in the table into lists L1 and L2.
Calculate the percent of 8s in list L3.

Then create a scatter plot of the percent of 6s versus rolis.

¢ Sketch your connected scatter plot.
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+ What can you conclude about the percent of rolling a 6 as the number of trials increases?
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Extension ~ Rolling Two Dice

Use what you have learned in the previous
problems to simulate rolling two dice and finding the
sum. Record the number of sums that are 7.

s Sketch your connected scatter plot.

.............

e What can you conclude about the percent of
rolling a sum of 7 as the number of trials
increases?

W(‘r(}m& m%’U% tpg i@%‘vmis\i + T‘@_}%ﬁ

13

Sum
of 7

Rolls

Percent
(=L1/L2)

10

20

30

40

50

75

100

200

300

400

500

900

b)

E%m é, M,;;éﬁf byals) )
L e Al




Activity: More Data

1. Mrs. Richardson’s communications class collected data for a music survey. Thirty students
responded to the survey. The data is displayed in the circle graph below. Note: The
percents have been rounded to the nearest tenth of a percent.

Music Survey

Mo oW cath o8
‘/20 o ‘ﬁ 30 10 %)
¥Es e 4 o)
chudarts vut

4 20, A
) {D

Pop 20%

Country
13.3%

Tejano
16.7%

/: 30
a. Rock had approximately the same percent as ?@(‘3 and TQ/\SQM

combined.
b. Six students preferred ?@N\p

. About 8 students preferred ’V?QCJL
d. Hip Hop, Rap, and ?OCJC— accounted for exactly 50% of the responses.

1

N . ~
2. Tanisha recorded her quiz grades for a class. b Ol 1 Sf 75; 96; 8 Lf} 98; QGE e
75, 84, 96, 90, 88, 75, 80, 60
a. Which measure of central tendency (mean, media e) will give Tanisha the
highest grade? (MQLOUN —= 8 ! ( M€aéw - ({59‘ j m&d& I S
b. If her next quiz is an 81, which measure of central tendency is affected the most?

mMeoun = P | @A;Mzgk waede = TS

00, 15,75, 30, 81 84 88 Fo T6
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Youth Poll
A poll was conducted to determine the topics teenagers most want to discuss with their
parents. The poll was based on a national sample of 505 teenagers selected at

random. The results are shown in the graph below.

Discussion Topics
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ok # W 25% Financial  { + |
Situation 505

Q 0> o . LW v
U\ mzé y 39%
School
36%
192
205

Create a different graph to display the same set of data. Justify your choice of graph

]A(y\% aJ tA H vV M

|
i
HUD T —
| .
S0 =+ /
% |
% |
LR | |
& | | |
~a | |
= By -+ ; [ 5
| |
tk:;: i ] I8 S MJHM _— S ,__“A{ SRR S
% A, 3;5\ ey LR s
m‘*"‘ )2 15 Y A
CA‘&%‘MM %\“jé‘ ]



HLB 7“' 38 acres are used for planting corn. 7
23%

* 18 acres are used for planting soybeanss”

1 Ms. Ugalde has an 80-acre farm. (p {9 GLALCD W

WAL

s A A
| 3‘2_) * 10 acres are used for planting wheat. A~

The remaining acres are used for planting oats. Which of the following graphs best represents these
data?

Crops Planted

Crops Planted
oY

¥
oo

QOats
A

Corn

Soybeans

Soybeans

Crops Planted

55“” Crops Planted

.

. A }){
;9‘}2 QOats
h B
Wheat
Corn
Soybeans
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i
Mr. Vincent owns a store that sells auto parts.
He budgeted $24,000 for the store’s expenses
last month. The graph below shows the
percentage of the budget he reserved for each

type of expense. ‘:U
rE

Mr. Vincent's Monthly Budget D
Misc. 4] >0 %’)}}‘s N 5&3
3% \}BJKA\‘ % -
Insurance } ;

12%
£330

Utilities
13%

AW

Inventory
22%

% '5?5@3 Ve 3,930

Which statement is best supported by the data
in the graph?

F Mr. Vincent budgeted $15,500 for labor, §§ \g\‘ 2D
utilities, and rent.
i A R

G More than 50% of Mr. Vincent's budget .,.' “7 9
was reserved for rent and utilities. @l '

Mr. Vi t budgeted $16,800 for labor, }
@ r. Vincent budgete or labor, Q‘E%UD

insurance, and inventory.

J  Less than 50% of Mr. Vincent's budget
was reserved for labor and inventory. 7
59 />
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The graph below shows the 2004 average yearly earnings of people at least 18 years old according to
the highest degree they have earned.

Average Earnings in 2004

120,000
110,000
100,000
90,000
80,000
70,000
60,000
50,000
40,000
30,000
20,000
10,000

Earnings
($)

According to the graph, which of the following statements is true?

/{ In 2004 a person with an associate’s degree earned more than twice as much as a person with a

high school diploma.
G/ In 2004 a person with a high school diploma earned about $9,000 more than a person with only

some high school.

M In 2004 a person with a doctoral degree earned less than 3 times as much as a person with a high
school diploma.

/ In 2004 a person with a high school diploma earned $100,000 less than a person with a professional
degree.
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Iilise practiced gymnastics for 50 minutes. The time she spent on each activity is recorded in the

table below.

Elise's Gymnastics Practice

Activity

Balance beam

Vault

Uneven bars

Trampoline

Floor

Time Spent
(minutes)
7 iL”E/?"
3 (_9 ?u
15 207
5 | O 7o
20 Yo7,

Which of the following graphs best represents the percent of time Elise apent on each activity during
’______.__—-n—b_-»‘*

her gymnastics practice?

e

Elise's Gymnastics Practice

40
35
30
25
20
15
10

Percent of Time

Activity

Elise’s Gymnastics Practice

Vault
10%
Uneven
Balance bars
beam 30%
14%
Trampoline
6%
Floor

40%

s s A M

Elise’'s Gymnastics Practice

40

AN

Percent of Time
N
(=}

Activity

Elise’s Gymnastics Practice v

Vault ;
6% & W
Balance Uneven
beam bars &, /{4 ﬂ
14% 30%
- o8
D
A 5y
S
Trampoline
Floor 10%
10%
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Francis, Leon, and Shelby are running for
president of their school’s student council. A
random survey of 60 students was taken to
determine whom they planned to vote for in
the election. The results are shown in the
table below.

Survey Results

Candidate F\é Li[]”dbeer: tgf
Francis 29
Leon 29
Shelby 9

Based on the data in the table, which of
the following is the best prediction of the
number of students who will vote for Leon

if 2500 students vote? —
A 1208 P
B 292 619* XS
() 916 TN D T
LO ™ Doy

D 550 S ,

Xz 916

20

Sabrina has a bag of 5 marbles that are
identical in size. The bag contains 4 blue
marbles and 1 red marble. If Sabrina
randomly draws a marble from the bag,
replaces it, and then draws another marble,
what is the probability that she will first draw
a blue marble and then a red marble?

+
25
B L
s §
4
C 3
: 3
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More Geometry & Measurement...

Problem Situation

Design the largest possible closed container out of 1 sheet of paper.

What elements might you consider when designing the largest possible closed container using 1
sheet of paper?

21



Name: Date:

A 72-foot piece of wire was cut into equal segments, which were then soldered at the ends to form the edges of a cube.

b | 2

1. How many edges does a cube have? (1 pt)

Z'P {:% (1pts)

2. What is the length of each edge of the cube formed as described above?

Ve <

3. Write the formula for the volume of a cube. - = (1 pt)
9 %

4. Calculate the volume of the cube formed. \/’, (p - Q'/[ (D ‘H’ (2 pts)

5. Draw and label the dimensions of the net of the cube. (3 pts)

A’Y G, W L Vo wj

6. Suppose you wanted to wrap the entire cube with plastic that cost $0.15 per square inch. Determine the following.

a. The amount of plastic needed in square feet. S - P\fx +y LB (5pts)
S= A4(L) + 2(3%)
S= 44+ 2
S= aiLE”

b. The amount of plastic needed in square inches. (2pts)
Theve ort \HY g,q\)‘mdaw wa%%@g ’ &Iﬁo(\%%)
— A

c. The cost of the plastic needed. - % ! i 0 q/ t N (1pt)

21104 (0,1S) = 3465, |,

7. If a similar cube was made using a piece of wire 216 feet long. What would be the volume and surface area of the cube

2 f S:PMZB A
Ve s 3 & 3;/‘37 S =1(18)+ 2(3a4) e "%2:
\/:L 18 Hwrea (,‘\fﬁ&"‘f@@vd{w S= 189 + L43 L//
V2582207 wé?f%g\w n | S= 1944 £4° hveo fugrsl
583 3% Lo fore o
M /eN< \Suun

formed? SP\‘E/ g

9




Name:

All units are incm

1. Name the solid figure that produces the NET above

Date:

Draw and label the dimensions the solid figure.
(2 pts) o
{fl’”a . ;"’x'
<<\2‘M’ //5 bk o
V/
Y
Caryoas

2. Using your formula chart, write the formula for the following:

L.
%
Total Surface Area\d X \ Yy Lateral Surface Area T ! Volume 2 % h

_ﬁ ) A . y A A s
3. What is the difference between h and /in the formula givenf \ = %Mf"fx YL

)= Rt e
219

4. .
4
Shape of base Ll

Diameter = ‘?)C’W\

Pt
Radius = i- <

Slant height ()) = 5. A%

(2 pts)

7. Use Pythagorean Theorem to calculate the height (h) (3pts)

< ‘ ; /5.4 um
R c,g:' ,
19 b~ (5.4
225+ - 249,00

(1 pt)

(3pts)

(2pts)

5. Calculate the Lateral Surface Area (3 pts)

S v |

S= 2.04(1.8)(5.2)
Sz ag, 49em?

6. Calculate the Total Surface Area (3 pts)

S=Tvi + wr*

P
My 4+ 3. 14(LS)

4. HY + T Dby
Sz 2, Sbim®

8. Calculate the volume (3pts)

23

V- %%h
L
Tr*
V=5 (1, 065) (5.8)

V- |3, 35%3




Name: Date:

Draw and label the dimensions of the net for the solid shown. Use the
composite figure created to calculate the surface area. (5pts)

1. Name the solid shown above.()( H‘ CL*‘CL}(/LC o !Qj\/f Y YTy ( W Qe 4\ (1pt)

r Qdﬂ/‘@(&
2. Write the formula for the volume of the solid. \/‘; g h ’ (1pt)
3. Shade the base (B) and circle the height (h) of the solid. (2 pts)
4. Give the precise name and then draw and label the dimensions of the figure of the base. (2 pts)
- h-Hbh
5. Write the formula for the area of the base (B). - L (1pt)
6. Calculate B. A = é ( LD\ <8\ = o Li ‘“A‘?‘ (2pts)
7. Calculate the volume of the solid. \/4—' PD‘,"\ \/ = <2q\< %\) 3 1 q 4 N > (1pt)
8. Determine the perimeter of the Base (B). P = 9\ L# W (1pt)
9. Calculate the surface area of the solid. 6 = Ph il 'l E* ) 14(8 )*‘ 2 <9A}\ N &L{O”,\é pts)
10. Calculate the lateral surface area of the solid. 6 e ? \'3 — QL{ (8\ s \ QE Q i‘f’/l (1pt)

11. A similar solid has a volume of 24 in®. What is the scale factor of the larger to the smaller solid? Z 3 h ‘ (2pts)

12. Draw and label the dimensions of the smaller solid. (3pts)
[ | &2
Tl
AN

a/\éj ‘\ Q/\ i 24
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