Lesson 2 - Intro to Probability Marked

Section #1 — Basic Probability
Assume that the spinner to the right is fair. Find each of the
following probabilities given one spin.

1. P($800) = '/g Av
l

2. P($400) = /8 w500

3. Does P($100) = P($800)? YE S
Explain: THE AREAS oF EACH OF
THE § SecToRS ARE =.

* EACH SPACE HAS AN EQuaL
CHANCE oF BEING (ANDED e
WHEN THE SPINNER \S SPuw.

4. P(at least $500) =
P(500) ok Pl6oo) v PGov) ok Plgoo)

e ’/S/*‘/g*'/s'*'/g ;H/g

5. P(less than $200) =

P(IOO) = '/'f{

6. P(at most $500) =

P500) 07 P400) 6r PR or PLOO) o2 ?(|°°>
e it o+ Yy v Yy - 5

Calculate the following probabilities given two spins

7. P(sum of $200)

samle space’ (100,100 )
P(IOO AND |oo\)
= k-
® /e

9. P(sum of at least $1500)

PoSSIBLE SAMPLE
SumS SYACE

1500 (F00,%00)  (800,700)
1600 (800, §00)

Plson=1500) of Plsum = )éOO>
= P(200,300) R PE0OF00) or. PEOO 700 )
= (P E )
= s+ '/euf* ‘/eu\
=Tt

8. P(sum of at most $400)

PoSSIBLE SAMPLE
SumS SrACE

400  (300,100) (200200) (60,300
300 (200,100) (100,200
200 (100,100)

Plson= Y 00) oR ?( s\,,«\=300> R ?(5\»«\=200>

Pl310106) o Plast20) iz P50 s P29 o2 P59 o7 (100,100
- (b )l Drlr D P (D))
= o g Yor oy + s ost

-4

10. P(sum of at least $300)

% Too MANY SPMPLE  SPACE n-ens,’

o)+ P o) =
> Plewenr) = |- p . NEA::\T>

Svent! AT wpst 300

OMPENENT oF EVEnT: LESS THaw 300

Pliess tran 300)
=P(200) = P(150 aw> 100)
"= ey
% Plar wast 300)
= |- Pliess mman 300)
=) ey
- 63,
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11. P(sum of $200 | first spin lands on $100)

[

“GIVEN THAT"

sempte space > (100,100

P(IOO o |5 sww) = j
P((OO on 27% SPlro\)= l/(g

. P1o0 aw> 100)

12. P(sum of at least $1000 | 1st spin lands on 800)

_ Sum S Less
- ] P THAN 1000

55 spm s 800)
= |-P(800, 100 )

- (]-%)

|- g

s

\

\\

\

In the new spinner to the right, assume that the $100, $500,
$700 and $600 regions are half the size of the $800, $200,

$300 and $400 regions.
14. P($400) = ?A’Z ss00
15. Does P($100) = P($800)? N 4‘»
Explain:  THE AREAS oF EACH OF
THE § SetcToRS ARE NoT .
- EACH SPACE DOES NoT HAVE EQuAaL

CHARCE oF BEING (ARDED bdw WHEN
TRE SPINNER \s SPuw.

16. P(at least $500) =
P(s00) o Ploen) o Poo) ok Plgoo )

= I/I')_+ |/Q""‘/ 4’2/ = 5’/
17. P(less than SZO'C;Z) e 12

Plioo) = '/,
18. P(at most $500) =
P00) o= P400) v Pl3oo) or. P00 o7 P(i00)

_‘ 2 2 2z \
= f* /|2+ /|2+/12“L /|z= ?/Q

Calculate the following probabilities given two spins

19. P(sum of $200)

savle space: (100100 )

Plod aws (00)

| |
12" /12

=i

20. P(sum of at most $400)
PoSSIBLE  SAMPLE
SumS SPACE
Ho0  (300100) (209200) (100,300
300 (200,100 (100,200
o)
200 (100,|00)

?(s\w“roo) oR ?(s\m%oo\) oR. ?(Svm=2°°>
Pss0) R P8 . P el ) o P90 . io100)
_2Y L
= o /m*z/nqv\*%u\* H‘l+||'4q

- %q
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21. P(sum of at least $1500)

PoSSIBLE SAMPLE
SuMS SPACE

1500 (200,%00)  (800,700)
1600 (800, %00)

?(su,«:ﬁoo) oR Plsum =)éoo>

=P(F00800) &% PEOG00) ok PEOOF00
- (J-. 2.>+ (-2. _9_'_ 2. 2

Z 2 2 \Z

:2/H'1+ 7 Hyuqq

144
=9

194

23. P(sum of $200 | first spin lands on $100)

/

“GIVEN THAT"

SAMPLE SPACC * CIDO/IOO>
P(100 o 12 spiy) = |
P(106 on 222 spiw )=/
P(Joo AND |DD>

= ) . '/\’L

iy

22. P(sum of at least $300)

¥ Too MANY SPMPLE SPACE ITEMS !

Hewr)+ (oo™ ) = |

> e |-p(5raer)

EVERTY AT Lepst 300

OMPENEST oF EyenT: LESS THaw 300

Pliess Tan 300)
=P(?-°0) = P(lbo Aed \DO)
SRV ”
* Plor ease 300)
= |’P(uass THAN 300)
=)= /H'—l

= g

24. P(sum of at least $1000 | 1st spin lands on 800)

_ )"P Sum IS Less

st
Thae 1000 |17 SPI IS XDD)

= -P(300 loo>

“( 'l/|z>
|~

- N
AP

\\

In this last spinner, we are not given any information about the
areas of each section.

25. How could we determine the probability of landing on each
individual amount?

26. Determine each of the following probabilities:

P($100) = aep

P($200) = 7%,

P($300) =S54, o
P($400) = SOz,
P($500) =40/
P($600) = 3o 50
P($700) =30/,
P($800) =20/ °

Calculate the following based on one spin:

27. P(at least $S500)

?(500> oR ?(éOO) oR. P(?OO> oR. F(%OO)

:io_+ 30 +_?>o . 22
360 © 360 o 3O

- ’Z%eo
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28. P(less than $200) 29. P(at most $500)

P( |OO\> = e 2¢O ?(50") ok ?(HOO) or P(3°°> oR. ?(ZDO> ok P(io
- 50 55 . F5 6o
" 30 360 t'360 " 360 360

_ 2%0
- 360

31. P(a sum of at most $300)
Calculate the following based on two spins: PoSSvSﬂI\BSLE Sampe SPhce
30. P(a sum of $200) 200 (200 i) (|oo,zoo‘)
200
?(IOO,)OO\) (100,100
340 36 O
- (25:&9_> 6o .1§,>+ o o)
- |/6 ) |/ 30 3o M0 366 /T \3ko "360
° = 4590 4500  3Loo
- l/ 129600 129600 129600
A
o _ 126060
129600
32. P(at least $1500)
?(;S‘)Sﬂl\lssue SAMPE SPACE Section. #2 — Probability of Overlapping Events .
A card is randomly chosen from a standard deck of 52 playing y
1500 (300%00) (%003 oo\) cards. éljed'
! <
33. Find the probability that the card is a 9 or a king. e

1600 (300,%00)
P+ Pk -
P(?onm&) " P(%oo %O} 4_?(800’%& 3 C ) P( Cl N l<>

= (22, 2O>+(20 so 20 20 -4 + 4 _ Q_

30 3o S 300 3(,0 (3w 350 52 5 g L
= 600 400 . 4oo <

129600 1296060 129600 —

—_ —

. 1600 S
129600




Lesson 2 - Intro to Probability Marked

34. Find the probability that the card is an ace or a spade.

Z—Zj——-;—_,\_}_ l

52 52 52

- l(’/57_

P(Ac6>+P(5mDe>— Plnn S

35. Find the probability that the card is the King of Diamonds or
any spade.

P(kD)+P(S)-P(ko 1 55)

| 13 O

—_ —

52 " 52 52
I
V52

n

36. Find the probability that the card is red or a face card.

Pleep ) + Pleace )~ Plaes () Fice

A S

- —

_+-
32 52 52

- 37’/57_

You draw a card from a bag that contains 4 yellow cards numbered
1-4 and 4 blue cards numbered 1-4. Tell whether the events A and
B are mutually exclusive or overlapping. Then find P(A or B).

37. Event A: you choose a yellow card
Event B: you choose a blue card

P o B) :?(A%P(@-'P(A f\B)'
PO+ PR)-B(Y NG )

4 4 o
kA A
P<\'\:<

38. Event A: you choose a blue card
Event B: you choose a #3 card

P(Bwe>+?(&3>——?(]3wé N 44:3)

-4,z L
3 8 g
= 5/8 O\IQRLN)‘P\QG

39. Event A: you choose a #1 card
Event B: you choose a yellow card

_P(*‘O*?A’EM@—P@ N Yewow

L.’r
4+ — -
g

oQ|M

i
g

I\
N
oo™

o\,@\}m%
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40. Event A: you choose an odd-numbered card
Event B: you choose a #2 card

Pleon ) +Plez) ~Ploss N *"ZJ

4 2. 0

— — —_—

8T Y g

= \,\3<
/8 N;’NP( wWE
W

42. Event A: you choose an even-numbered card
Event B: you choose a yellow card

P(g VEN) + ?{\’é unw) —P(E\/EN N Yerwow

-4 04 =
B

= c,/g

o\,@m?\%

41. Event A: you choose a blue #4 card
Event B: you choose a blue card

P(&—UE **”f> +?( BLY e> —P{ EE /\ rwe
| 4

b —

|
3T % g
A

V1

\\

o\,émwmé

Section #3 — Dependent vs Independent Events

There are 21 marbles in a bag. Seven are blue, seven are red, and
seven are green. If a blue marble is drawn from the bag and not

replaced, calculate the probability of each of the following
occurring on the 2" draw.

43. P(blue) = é/
2.0

44. P(blue or green) =

?(BLUE) +'P(6|zge~\>

:_,6.—-4_7—
20 20

- ‘3/20

45. P(not blue) =

?(RED OR GIZEEM>

?(ZED> +?{625€ N)

I

-
4

gt
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There are 21 marbles in a bag. Seven are blue, seven are red, and
seven are green. If the marbles are not replaced after the 15 draw,

what is the probability of each of the following occurring in the
given order?

46. P(red, blue)

= P(%D) AND ’P(BL,UE>
S
21

- —_—

20

*
20

\y
Y “F
(@]

47. P(red, blue, green)

?(ZED) AND ?éuue) AN P(eﬂee,o)

48. P(red or blue, green)

[P(KED) oR PGSLUE)J ‘ P(GIZEC— N)

2. 3] 2
[2\*5]'25

N "

=

o
s Bl g

Wi

(P

\
X
o

Using a standard deck of 52 cards, 3 cards are dealt without
replacement.

50. What is the probability that all three cards are queens?

4.3 2
52 5| 50

49. P(red | first draw was a red marble)

6 rEeDS
20 TotA L

" Yo

51. What is the probability of being dealt three of a kind?

- —_— . =

4 3 2 .
52 s 5o =

2.z
5 SO

I

A

\
ey

* 425

OR

- —

. I

) ’/ﬂzs
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52. If the first card is an Ace, what is the probability that the
second card will not be an Ace?

3 nees erT

5l chess err

P(Nor AN HCE—B = %//5)

53. If the first two cards are queens, what is the probability that
you will be dealt three queens?

Z Quéeps LEFrT

50 caros terT

P(g ToTAL ouee;os\) ——7’/50

54. What is the probability of being dealt three cards from the

same suit?

S A
52 51 50 H
=L.4 u

4 1 SD"L‘t
=4 .10

7 50
i

T3 2s

,’L’L

- 475

55. Find the probability of getting a run of 3, 4, 5, all of the same
suit, but not necessarily in numerical order

3
13 51 25

—_—

|
13 1F 25

n

l/5 525

A student conducted a survey with a randomly selected group of students. She asked freshmen, so
juniors, and seniors to tell her whether or not they liked the school cafeteria food.

Freshmen Sophomores Juniors Seniors
Liked food 85 50 77 82
Did not like food 44 92 56 78

N o . 160
56. What is the probability that a randomly selected student

12‘%/5 y

phomores,

234
270

isa

57. What is the probability that a randomly selected student likes

e
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58. What is the probability that a randomly selected student is a
freshman and likes the food?

8ot

59. If the randomly selected student likes the food, what is the
probability that he/she is a freshman?

%%
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