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4.3: Some Rules of Probability @ AP (& oy \ermeX
M‘c
Example 1: Need-based financial aid for college students can take the form of grants (do not ( \
need to be repaid) or loans (must be repaid). Consider a group of 70 students in which 30
students received grants, 35 received loans, and 13 received both. How many of these students
received need-based financial aid?
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Notation: Nn(A) means the number of elements in set A. N C_‘Q\U\«\-\ NS TN (DN — € Q(\L\

» \r'\u«“6 "::‘1 Addition Principle for Counting C C o.,wt\\,-(q ‘2\;.94).5 = 20x25 - B
—\ =\ SN )
DY ”('k &~ For any two sets A and B, = G5 E

Yﬂ& n(AuB)=n(A)+n(B)-n(AnB).

If A and B are mutually exclusive (AN B =), then n(AuB)=n(A)+n(B).

Mutually exclusive: no outcomes in common (also called disjoint events).

Probability of unions and intersections:

Probability of a Union of Two Events:
P(AuB)=P(A)+P(B)-P(AnB)

If the two events are mutually exclusive (disjoint):

P(AuB)=P(A)+P(B)
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Example 2: Assume that an equally likely sample space is described by the Venn diagram

below. \
NEY = \O_
B OL P\(\‘j) '_—’{’ Lo A0
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Complements:
Probability of a complement:

P(E®)=1-P(E)
P(E)=1-P(E®)

Example 1: Suppose that the probability of someone voting for a certain candidate is 0.46.

What is the probability of not voting for the candidate? C,= N S ‘Q\V‘-S
c qutd‘*i"l
RS = O &,
S UP 5Q - ’\T"C_COB = \— 0.4 = O..gA\\
U\D\v J 037\?)
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Example 2: Consider the data below, from the Congressional Research Service.
https://fas.org/sgp/crs/misc/RS20811.pdf

Table |. Distribution of Household Money Income by Selected Income Class, 2012

# of Households
Income Class

(in thousands) % of Households
All Households 122,459 .EC
Less than $5,000 4,204 —> B .A%,=
$5,000 to $9,999 4729 TENT0.04
$10,000 to $14,999 6982 L\pw
£15,000 o $19.999 7,157
$20,000 to $24,999 v’ 7131 OAQO\(/ B
$25,000 to $29.999 &'\D 6.740 \§z~
$30,000 to §34,999 7 L& 6,354
$35,000 1o $39.999 L r\ 5,832
£40,000 1o $44.999 Ya 5,547 4.5
$45,000 to $49,999 5,254 44
£50.000 1o $59.999 9,358 76
£60,000 o $69.999 B.305 68
£70.000 to $79.999 7170 59
$60,000 o $89.999 49
£%0,000 to $99.999
£100,000 to §124,999
$125,000 to $149,999
£150,000 o $199.999
$200,000 to $249.999
£250,000 and above
Median Income 351.017 /

Mean Income 571,274

Source: U.S. Census Bureau, 2012 Annual Social and Economic Supplement to the Current Population Survey.

a) What is the probability that a randomly selected household has an income of $100,000 or
more?
O, 0\ x ©.04 + 0.05¢0. 02\ ~ ©.0%

’“io.mg!

b) What is the probability that a randomly selected household has an income below $40,000?

¢)-Wirat isthe probabilify that a rarmdomly-seleeted-household has an income below $40,000?
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d) What is the probability that a randomly selected household has an income below $250,000?
V. \sreomme £ V)50 . Wse  co =~ M,v?é\

YY) = G.onky So TCN- L —0.02h 20,9776
¢) What is the probability that a randomly selected household has an income of $20 000 or more?

Uee  Mx  Complanaiit Bt 2E 0L | e & 280K
T(E) = 6.024~0 629 + 0.05T + 0.0%= O \QR | %?(EB \-0.9

f) Approximate the median household income. =

&)

Example 3: Consider a standard deck of 52 cards.
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a) What is the probability that a randomly selected card is a spade or a heart? = Quawnf "‘ﬂ
T (M LS\~ V(W) x T () ’\’(k\/\%)
= _2 A ’2, — / - —_— =
592 92 S T D2
b) What is the probability that a randomly selected card is a spade or an ace?
- 2 & AT, NO LA DY
SORN= §N2,34,5,6,1,9, s\o's 12 e.\mus (500
Bx B\ TR)= nlspyvelRy- =
s | o * s A -\ =N

=%
c¢) What is the probability that a randomly selected card is not a black face card? ¢ G NS 22 :‘S@
e = Boad FTaw Cadg
A L%’\;\ - (; < \ 6 o2 e ﬂ’_
I (e - \-5% = 2.7z B
=\ — S \ (‘% 52 >2
(&)= 32 , 5°
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