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Pre-Algebra: Chapter 11 Probability
April 13 — April 17 GreatHeartS

Packet Overview

Date Objective(s) Page Number
Monday, April 13 ***Holiday*** 2
Tuesday, April 14 Evaluate mutually exclusive event problems and 2

Intro to Overlapping events.
Wednesday, April 15 | Calculate the probability of the intersection of two events. 5
More practice problems
Thursday, April 16 Calculate the probability of the intersection of two events. 5
More practice problems
Friday — April 17 Estimating Probabilities 7
HAEQuiZ

Additional Notes: Thank you students for all your hard work and commitment to Pre-Algebra.

Email: Patrick.Franzese(@greatheartsnorthernoaks.org or Melisa. Walters@greatheartsnorthernoaks.org

***Each lesson essentially directly tracks the textbook. So, as part of each lesson, students are encouraged to
review the corresponding unit in the textbook for additional explanation and examples™***

Also, each lesson will end with a set of math problems pertaining to that particular lesson of the day.

Please create an “Exercise Packet” which is to include all your work and completion of these daily exercises.
Each day is to have a title with the date followed by the name of the lesson. Please include a title page and
staple all the completed exercises. At a later point, we will ask you to turn your exercise packet. Do not
worry right now about whether that will be online or in person, simply do the problem set as I instruct
with the proper titles and labels.

Zoom “Office Hours” are off to a great start! As a reminder, this means during the designated times below you
can contact us to ask questions, go over problems etc... For example, if you had Pre-Algebra with Mrs. Walters
during Period 5, then on Tuesday and Thursday from 11-11:50 you can connect with her via Zoom. More
details to follow on specific links, access codes and etiquette. Note, however, you can email at any time!! We
appreciate all of you. Have a great week!

Monday |Tuesday |Wednesday |Thursday
10-10:50 |Period 1 |Period 4 |Period 1 Period 4
11-11:50 |Period 2 |Period 5 |Period 2 Period 5
11:50-1 Break
1-1:50 |Period 3 |Period 6 |Period 3 Period 6
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Monday, April 13
*AHOLIDAY ***

Tuesday, April 14
Pre-Algebra: Chapter 11
Lesson: Dependent Events (Lesson 11-8)

Objective: Determine if two events are mutually exclusive, overlapping, independent, or dependent.
Calculate the probability of the union of two events.

Lesson Recap:

This lesson completes the sequence of four lessons regarding the probabilities of a multiplicity of events. In this
lesson, we consider the probabilities of two events both occurring, where the probability of one changes based
on the outcome of the other. This is known as conditional probability based on dependent events.

Example: Dependent Event Activity

Dependent Event: The result of the first draw affects the result of the second draw.

Example: removing colored marbles from a bag.
Each time you remove a marble the chances First Event Second Event

of drawing out a certain color will change. .
21 4

. 3 2 2n5
Look to the right. The P(Red) = < and P(Blue) = < . 7 e
If Red is selected and not replaced, then when drawing the second ® -. QC/

_2 _2 LI 1in 4
marble,.the P(Red) = " and P(Blue) = 7 | — P
If Blue is selected and not replaced, then when drawing the "
1

second marble, the P(Red) = % and P(Blue) = "

KEY WORDS: “without replacement”
Means “dependent event” and the denominators will change

Now, we will look at the probability of two events, when the probability of the second event depends on the
probability of the 1% even happening!

Formula:

"Probability Of" "Given"
\
P(Aand B) =P(A) x P(B| A)
\ »

Event A
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Example:

A bag contains 2 red and 3 blue marbles. A marble is drawn and is not replaced. A second marble is drawn.

Find the probability of these events.

a. The first marble is red, and the second one is blue.
b. The first marble is blue, and the second one is red.
c. Both marbles are red.
d. Both marbles are blue.
e. They are different colors.
Solution:
Determine the individual 2 3
probabilities first. P(red) = & P(blue) = 3
Why does P(red | red) =i P(blue | red) = % P(red | blue) = %- = %
Because you start with 5 1
marbles, two of which are red. P(red | red) = T P(blue | blue) = % = %

If you take out a red one, then
there are only 4 marbles left,
only 1 of which is red. Thus, the probability of drawing a red marble, after first drawing a red marble and not

replacing it is i !

Then, once you have the individual probabilities, use them in the formula:
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Try It Practice Problems:

There are 3 red, 1 blue, and 2 yellow marbles in a bag. Once a marble is selected, it is not replaced.
Determine each probability.

2. P(red and then yellow) 3. P(blue and then yellow)

4. P(red and then blue) 5. P(two yellow marbles)

Please check your answers before moving to the next part!

Two socks are drawn from a drawer which contains one red sock, three blue socks, two black socks, and
two green socks. Once a sock is selected, it is not replaced. Determine each probability.

1. P(a black sock and then a green sock) 2. P(two blue socks)

3. P(a green sock and then a red sock) 4. P(two green socks)

Please check yvour answers before beginning yvour homework!
Any questions right now?

Please email: Patrick.Franzese@greatheartsnorthernoaks.org or Melisa. Walters@greatheartsnorthernoaks.org

Exercises for Tuesday April 14, 2020
Written Exercises pp. 426-427, 1-15 odd
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Wednesday, April 15, 2020 and Thursday, April 16, 2020
Pre-Algebra: Chapter 11
Lesson: More Practice

Objective: Determine if two events are mutually exclusive, overlapping, independent, or dependent.
Calculate the probability of the union of two events.

Lesson

We have covered a lot of material over the past three weeks and the next two lessons present an opportunity to
ensure you have learned, and hopefully mastered, the concepts we studied. Specifically, you need to complete
both the Extra practice, pages 522 and 523, over the next 2 days: Wednesday and Thursday. You can find the
problems in your textbook or below.
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Any questions right now?

Please email: Patrick.Franzese(@greatheartsnorthernoaks.org or Melisa. Walters@greatheartsnorthernoaks.org
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Friday, April 17, 2020

Pre-Algebra: chapter 11
Lesson: Estimating Probabilities (Lesson 11-9)

Objective: Use probabilities to estimate future outcomes based on past experiences

***NOTE: First, please complete the quiz located at the end of the packet. Then, vou may begin this lesson.

Lesson:

In this unit so far, we have used probabilities to describe the likelihood of an outcome when we are given all
possible outcomes. In today’s lesson, we are use probabilities to describe the likelihood of an outcome when
we are either given the prior history of an event or a random sample of an event. We will start today with an
overview of what random sample means.

Overview
What does random mean?

O Random means lacking any definite plan or order or purpose; governed by or depending on chance.
What is a sample?

O A sample is a small part of something intended as representative of the whole.
O Samples are the smaller part of a population that you will study when doing a survey or an experiment.

What are random samples?
O Random samples are samples in which every element in the population has an equal chance of being
selected.
O Random samples are grabbed at random (i.e., from a hat).
O Random samples are samples in which every member of the universe has an equal chance of being
chosen.
Why is Random Sampling important?

O Random sampling eliminates bias by giving all individuals an equal chance to be chosen

Random Samples

O In probability/statistical terms a random sample is a set of items that have been drawn from a
population in such a way that each time an item was selected, every item in the population had an equal
opportunity to appear in the sample. In practical terms, it is not so easy to draw a random sample.

O First, the only factor operating when a given item is selected, must be chance.

O Second, in order to meet the equal opportunity requirement, it is important that the sampling be done
without replacement (names are not put back in the hat.)
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Purpose of Random Sampling

O You can then draw conclusions about how the entire population would respond based on the responses
from this randomly selected group of people.

Summary

O In random sampling, each item or element of the population has an equal chance of being chosen at each
draw.

O A sample is random if the method for obtaining the sample meets the criterion of randomness (each
element having an equal chance at each draw).

O The actual composition of the sample itself does not determine whether or not it was a random sample.

a card or rolling a game cube are of a
utcomes and are able to
I-life situations, how-

Experiments such as drawing
special kind. We know all of the possible o
assign an equal probability to each. In many rea _
ever, we can only estimate probabilities based on experience.

EXAMPLE 1 Up to now Mark has sunk 75 out of 120 free throws. Find the
probability that he will succeed in sinking the next free throw he

attempts.
Solution We use “past history” to estimate the probability.
__ number of past successes _ 75 _ 5 _ ().625
FAsuDCess) e number of past attempts ~ 120 8

We say that Mark’s free-throw average is 0.625.

Often we can use sampling methods to estimate probabilities. In
such cases, a sample is chosen at random and conclusions are drawn

based on an analysis of the sample.
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Often we can use sampling methods to estimate probabilities. In
such cases, a sample is chosen at random and conclusions are drawn
based on an analysis of the sample.

EXAMPLE 2 A factory turns out 5000 digital calculators a day. To control qual-
ity, a daily random sample of 200 is taken and tested. Of these, 6
are found to be defective.

a. Find the probability that a randomly chosen calculator will be
defective.
b. How many calculators in a day’s output are likely to be defective?

Solution a. We assume that the random sample is representative of the day’s
output.
. __ number defective in a sample 6
P(defective) = number in sample T 200 T K

b. It is possible that only 6 of the entire output of 5000 calculators
are defective, but this is very unlikely. We assume that the fol-
lowing proportion is close to the actual situation:

number defective _ number defective in sample
total number number in sample

number defective __
Thus, 5000 = 0.03

number defective = 0.03 % 5000 = 150

In a day’s output, 150 calculators are likely to be defective.

Note that a rand
Om s . .
sample were not random ilmple Was specified in Example 2. If the

would not be as reliab| he information obtained from the sample
first 200 calculators ¢. For instance, if the sample consisted of the
i made that day, the results could be biased by ma-
chinery that needed adjustment y
In general, the | .
ableitis. But the rel i‘:‘ffer the size of a random sample, the more reli-

ilit .
the cost and time involveg ionf ?alkail;lgge ?:mple must be balanced against

Exercises for Friday, April 17, 2020
Pg 429, Class Exercises # 1, 3, 5
Pg 429, Problems #1-6
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ANSWER KEY

Try it answers for Tuesday, April 14, 2020

2. P(red and then yellow) 3. P(blue and then yellow)
P(red P(Ydfow) I&M P_Z_(M)
2 T S
(P i i‘ N ? ¢ g 2 - 2 1—
Tp 2:2.[L =L =i
oz
4. P(red and then blue) 5. P(two yellow marbles)
fred) P blve ) Fyellew) ‘PC\fe,Hm.o)

fome),
R F3) 5‘=é‘

=X

Two socks are drawn from a drawer which contains one red sock, three blue socks, twd bfaekstcks, and
two green socks. Once a sock is selected, it is not replaced. Determine each probability.

Q +otal Socks

1. P(a black sock and then a green sock) 2. P(two blue socks)
P(blad  Plgreen) P(blve) Plolwe)
2 .1 2 3 <.
34 7 5 P
L z> 2% [L 3 2 - 22
EEE %2 | Iy 3 7 T Be ..\ 28
3. P(a green sock and then a red soc 4. P(two green socks)

Plgren)  Pred) reen P(green)

2] id
3 9 7 R 7

L.l _ [
4 (3] %)

10
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Answers to Exercises for Tuesday, April 14, 2020
Written Exercises pp. 426-427, 1-15 odd

Pages 426-427 - WRITTEN EXERCISES

A1

11.

12.

13.

15.

a. First event: A red marble is drawn. Second event: A red marble is drawn.

b. P(red|red) = g= %

. a. First event: A blue marble is drawn. Second event: A blue marble is drawn.

b. P(blue|blue) = § '

. First event: A blue marble is drawn. Second event: A red marble j is drawn.

b. P(red|blue) = y {

a. First event: A red marble»is drawn. Second event: A blue marble is drawn.

b. P(blue|red) = g'= %

P(orange, orange) = P(orange) X P(orangelorange) = —3— X §= 1l5
. P(green, green) = P(green) X P(green |green) = X §= 1—75-
3 0y
P(orange, then green) = P(orange) X P(green|orange) = — X 3730

P(green then orange) = P(green) X P(orange | green) = 10 X S

9 30
. P(different colors) = P(green, then orange) + P(orange, then green) = % * 3’; 175
: 6X5 :
. ways.of drawing 2 yellow = ¢ h = oX1- 15; ways of drawing any 2 = 11Cy =
11X 10 15 3
X1 = 55; P(yellow, yellow) = 5511
- 5X4 : 11X 10
ways of drawing 2 red = sC, = X1 10; ways of drawing any 2 = 11C5 = BET
55; P(red, red) = — = =
5 11
ways of drawing 1 yellow = 6C1 = 6; ways of drawing 1 red = 5Cy = 5; ways of
: 2 ., 11X 10 = 6(5)_6
d = = = . =
rawing any 2 = ,, C, X1 55; P(different colors) 5 11
3.2 13 dggqdl s
P(odd, odd) 5 X 1 14. P(even, even) = = X "7
3 3092 =g "EgEN g
P(even, then odd) + P(odd, then even) §' X 3 3 X T i-a 10°5

11
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Answers to Exercises for Wednesday, April 15, 2020 and Thursday, April 16, 2020

Pages 522-523 « CHAPTER 11
1. B!=6Xb5X4X3X2X1=720 2. 3!=3X2X1=6

3. 10!=10X9X 8XTXBXEX 4X 83X 2X 1 = 3,628,800

4 21=2X1=2 B.5!=5X4X3X2X1=120
6 2P, =2X1=2 T. 4Pe=4X 38X 2X1=24

8. 9Py =9X 8X T=504 9. ;sP, =15 X 14 = 210

10. 23P4 = 28X 27 X 26 X 25 = 491,400
11. 3 X 5 X 2 = 30; 30 different cars are available.
12, ¢P; =6 X 5X 4 =120; you can arrange the letters 120 different ways,

P, 4Xx3
18. (0, =2 2222 14, oC, =2P2_10X9X38
e 2] L T e
P
| B ERA IO 1 P, _12X11
e ) 16. ;,C, =2 2. ax1 66

242

17, . =10F5 _10X8X8XTX6 _
0o = P, BX4X8Xax1 ~ 02
TX6X5
18. 703-37-2x—1-35;youcandloow35combinwom.
52 X
19. 5;,C; = —2-1826; 1326 combinations can make it.

2X1
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20, P(red)-;}
23. P(groen) - 3

26. P(not yellow) = % =

29. a. P(Marks - - 1;odds in favor =
24 8
1
b. P(Deep River) 2 " lz,odds in favor

c P(Sqlllm)'ﬂ'z.

30. a. P(Smith)=— = 3. oddugaimt--l—s-

24 8

1
b. P('Nsoon)--zj-z,

c. P(Squares) = 2= 1 0dds against = ——2

81. a. P(same number) -8_66 -

1
b P(‘um-a)--s—enl_s.

GreatHearts

21. P(white) = % 22. P(not red) = g
4 0
24, P(not green) = 7 25. P(yellow) = 7" 0

27. P(green or red) -% 28. P(red, white, or green) = ,;7

¢. P(same number or sum = 8)--+ —_-—

32. a. P(difference = 1) = 36" 18

b. P(sum = 12) -3—6

¢. P(difference = 1 or sum = 12) = —

1 1
8 83 .1
:1. '1- 7ilto7
8 8
y NS
12 12 1
_l—l 11 11.ll;oll
12 12
1 1
odds in favor = 4 -i-l,ltos
11 83
4 4
Yo dll
1—= =
8 4
1 1 I,Nol
8 8
1_% 4§ 3
oddsagdnst-l—-I-I;Mol
4 4
==
1 —=8 =
44 8
1 I I,3tol
4 4
1
6
1. a1 .. .4 -2
18 18 9
5
18

ol 1

~

5
83636

13
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83, P(A or B) = P(4) + P(B) — P(A and B) = 0.40 + 0.60 — 0.24 = 0.76
A0 1 G
12 12 12 2
85. P(A or B) = P(A) + P(B) — P(A and B) = 0.25 + 0.20 — 0.05 = 0.40

B sl
36. a. P(same number %6

84. P(J or 30 days) = P(J) + P(30 days) — P(J and 30 days) = 1_32 o

5
b. P(sum = 8 36

c. P(same number and sum = 8) = 531—6

d. P(umenumberorsum~8)-%+8—1-§1§-%%-.f—s

37. Yes, A and B are independent events. P(A and B) = P(A) X P(B) = = X

38. Yes, A and B are independent events. P(4 and B) = P(A) X P(B) = = X

3 M

ajwe O
'

e

:D'N: w""‘

39. P(dime, dime) = = X 2.2

Do b
11 33
g |

4
XA 1

3.1
115 11

B3
48. P(vowel, vowel) -% X % "

40. P(nickel, penny) = lii X
41. P(nickel, dime) =

42. P(nickel, nickel) = 155 X

20,19 38
44. P(consonant, consonant) 2% X % " 6E
52

45. P(hit) = 125 - 0.416

46. a. P(defective) = Eg_d = 0.03

b. numb:rog;fective = 0.03, number defective = 0.03(4000) = 120; there would be

120 defective condensers,
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Answers to Exercises for Friday, April 17, 2020
Pg 429, Class Exercises # 1, 3, 5
Pg 429, Problems #1-6

Page 429 - CLASS EXERCISES
g 58 18 72

1. P(hit) = 30 " 10 =0.3 2. P(success) = 25 " 100 0.72
' [ T 9 3

3. P(snow) 50" 10 0.3 4. P(completion) 575 0.6

- 990 99

5. P(correct) 1000 100 0.99 .

Pages 429-431 « PROBLEMS

16 : 23
A 1. P(green) 50 0.32 2. P(white) 50 0.46
11 S 34
3. P(yellow) = 50 0.22 4. P(white or yellow) = 50 0.68
27 : 39
5. P(yellow or green) = 50 0.54 6. P(green or white) = 50 0.78
1. '“‘—";‘?———.‘(’)'0‘"‘33‘3 - 0.46, number white = 0.46(1000) = 460; there are about 460
white balls. h

-

8 number yellow E;
5 1000 0.22, number yellow = 0.22(1000) = 220; there are about 220

yellow balls.

15
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PROBABILITY QUIZ

The picture below shows the possible cards that could be chosen from a standard pack of playing cards. You may use this
picture to answer Questions #6-9
b oEElariaTlalalalalaiaial 2
Spades | & o4 ‘i‘-“oQ_e SR R Y R R R R R
A Sgq7 gb g gl gd 2
X 4»| 4* & *4*444444744744} s o
arts || A : ‘el (2
Hearts v "'""‘;" l' '
Diam A S 47 46 45 44 43 |2
oincncs [FR R IR
4 4 4 <
A DECK OF
52 CARDS { ¢
44444 ¢
1. Onecardis drawn at random. What is the 2. One cardis drawn at random and then replaced.
probability of choosing a black ace or any red Then a second card is drawn. What is the
number less than 8. Write the appropriate probability of choosing a 2 of clubs on the first
probability equation first. drawn and king on the second draw. Write the
appropriate probability equation first.
3. Describe the situations that would correspond to the 4. One card is drawn at random and then put
equations. aside. Then a second card is drawn. What is
P(King or Queen) = P(King) + P(Queen) — P(King and Queen) the probability of choosing a Jack on the
first draw and any number 10 on the
second draw.
P(King and Queen) = P(King) - P(Queen|King)

16



