Chapter 6

Random Variables

Identify the support and type of each random variable:

1. X = {the number of heads in 10 flips of a fair coin}
» Support: [O‘ 1, Z,... , 10]
o Type:
P DiscRETE

2. X = {the time between arrivals at a store}

: iuppf)rtz[o, 60) ¥*THINK ADOUT F2rCt 10095
" CovTiNwOUS  OF TUME * 1122 4% secopps

3. X = {the number of cars sold in a day at a dealerfhip}

¥l eV el HALF B CAZ
e Support: 17—:' °
pport [0,\ ] 6ur | ALSO CcOULD SELL

o Type:
Disceere kO REBITEARILY (kesE
RMOUNT = CodNY kDLE

\NENITE
4. X = {the number of defective items in a batch of 20}

e Support: [O, { ,Z, Ry ZO]
* e DsceeTe

5. X = {the number of attempts required to pass an exam} *(

. Supportz[oll ,7',..]
s re (Visce ETE

6. X = {the weight of randomly selected oranges} #__

. Support:IO . w)
PP CowTIVUOUS
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Discrete Probability Distributions

Problem 1 Let Y = the number of people waiting at a bus stop. The probability distribution of Y is
given as follows:

Q1.
Q2.
Q3.
Q4.
Q5.
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Find VarY

9= 2(4-4)°PlY=y)

Is this a legitimate probability distribution? [56$

Find the probability that there are exactly 2 people waiting at the bus stop. O 7
Find the probability that there are more than 3 people waiting at the bus stop. O }g

rmay £9=4 Y P(Y=9) = 0(0.3) ¥ 1{025) ¢ 2(0.2)+ 3(0.1) + Y 0.05) +

5(0-09)+ b(0.09) = 17
- (0-121103) (-17)(025) #(2-15){0.2) (3-17)"(04) #(4-17)%(0.08) ¢ (5-12)*[0.05)

1(o-17)%(0-09) = LA

Problem 2 Let Z = the number of students waiting for office hours with a professor. The probability
distribution of Z is given as follows:

Q1.
Q2.
Q3.
Q4.
Q5.
Q6.
Q7.

|

1

2

TOTAL

05

0.2

10.15

0.1

0.05

.00

P(1< Z<4)
Find EZ = |
Find Varz = | .9

Findoz = {15 2. 114745

Is this a legitimate probability distribution? % “,/9
Find the probability that no students are waiting for office hours. O ; 5
Find the probability that at least 2 students are waiting for office hours. P(. 2 >/ L) < O %
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Chapter 7

Continuous Probability Distributions

Problem 1
o |
© _|
o
Area = 0.632
© _|
=) Area = 0.233
<Or_ | Area = 0.086
-/, Area = 0.031

N B
o _ X /Area =I 0.012
o | — v
© T I V“J";l ' ! |

o2 3 ) °

What is the total area of this curve? O 9 q q z l . 00

What is the proportion of the population between 0 and 2?7 D . C‘ é CJ

What is the probability of any individual in this population being between 3 and 57

What is the probability of any individual in this population being between 0 and 37 Ol q (,:) (

What is the probability of any individual in this population being greater than 17 O 3 b 7’
Pl<e<3) =0Q.N9
P(l<z<5) =0.3Qﬂ,
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ko purcomes AEE

Problem 2 The waiting time at a bus stop for the next bus to arrive is uniformly distributed between 0
and 12 minutes. wu D) ,3 L(m'ﬂ

1. Find the probability that the waiting time is less than 4 minutes. L‘ / (2

2. Find the probability that the waiting time is greater than 7 minutes. [Z —'7/l z 2 % / |z

3. Find the probability that the waiting time is between 5 and 10 minutes.

Z-Tables NmPu,u wy 2 Bt BESULTs Wil BE DIFFEBENY
Feour Youe TRABLE BESULTS BECAUSE | USED & COMPUTEL
Ao LoNe ks THEY'EE€ CLOSE DON'T OBy

Problem 1 P(Z < 1.26) (i.e., area to the left of z = 1.26);

— j
4 2 o " o, 4

0(z<1.26)= 0836165

Problem 2 P(Z > —0.58) (i.e., area to the right of z = —0.58);
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Problem 3 P(—0.58 < Z < 1.26) (i.e., area between z = —0.58 and z = 1.26);

ot &7

P OB 2% THS

0%496\65 - 0.2850457%=0.61520%

Problem 4 P(Z < —1.5) (i.e., area to the left of z = —1.5);

Plz<-1.5)= 0.006807Z
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Problem 5 P(Z > 0.75) (i.e., area to the right of z = 0.75);

1-0(2z207%\= ).2266274

Problem 6 P(—1.5< Z <0.75) (i.e., area between z = —1.5 and z = 0.75);
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Non-standard Normal Distributions

Problem 1 The SAT Math scores for a certain year Were~with a mean of 500 and a

IS =500 0=100 == x-M

1. What proportion of students scored less than 6507 O—-—

X= 590

cuectt Youg noey
How KNy O

1S 60 Feowk
500 ¢

P (_24 l(’:)) = OCBZ ﬁ AP cMpIRIChL uce

DKES How W\.wcﬁ o
%O“QOO_ O %O L U O q%% of VkTP‘(. .
lpo 7

Zu= \OO

2. What proportion of students scored between 450 and 6007

Z,.=

050 !

0,- PL=0.49%523
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Problem 2 The life expectancy of a certain type of lightbulb is normally distributed with —
hours and o SEGRARRA vt OF 100 s

1. What proportion of lightbulbs last longer than| 1}60 l}pu;'l“

_ o - 1000 = [ 0D
00 P(z~1.00)= |- Plz<l00)
7 0:195%6%57%

|

: :
Q00 (90O 100
Ao vlo
el 2=

2. What proportion of lightbulbs last between 900 and 1200 hours?

Plz1.00)- Plz2-L.00) = 0Bi35346

| goo 400 1000 (100 \10D
20 -lo vl «lo

2-:-1 2> 2=\ 27

3. What proportion of lightbulbs last less than 800 hours?

Plz<-2.00)=0.02175013
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Sampling Distributions

Answer the following short-response questions:

1. What is a population?

THE TOTRL ROUP We ket TLY \Ne
T0 GirHER \WFozuAkTION OV

2. What is a sample?

A SuBSeT OF THE PoPULATION
THAT S RCTurtLy nlsELVABLE

3. Which arises from a population, a parameter or a statistic?
Predmeree

.
4. Can we make inference@ an entire population?

Ne At ENTIEE POPUUMION 1S IMPOSSIBLE
0 O0RSpZIE 50 WE (RNBOT MKIE (NPEZENCE

5. What is the primary goal of statistics? F BOM lT

To WKL INFERENCE RBout B POPULKTION 'S PREAMETEES
UDINE DTATIOTICS LOMPUTED FRZOM SHMPLES

Problem 1 The average time employees spend on a specific task is normally distributed with a population
mean of {%@hours and a standard deviation of [0 = 4 hours. If a random sample of n = 25 employees is
taken: ] o

1. Find the mean of the sample mean, pz.
M - = M = 6
X

2. Find the standard deviation of the sample mean, oz.

~ .0 4.
CD/X 0 —g«O.%

3. Express the distribution of the sample mean x in proper notation.

6L 0%

10
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Problem 2 The height of a specific plant species has a population mean of -With a standard
deviation of- If a random sample of m = 100 plants is selected:

1. Find the mean of the sample mean, pz.

|7

2. Find the standard deviation of the sample mean, oz.

I
A100
3. Express the distribution of the sample mean Z in proper notation.
— z
X~ N7, T

Problem 3 A factory produces metal rods Xvith a population mean diameter o- and a standard
deviation o“ If a sample of \ﬁ = 36 rods is taken:

1. Find the mean of the sample mean, pz.

©O

2. Find the standard deviation of the sample mean, oz.

%:%x()%%?

3. Express the distribution of the sample mean & in proper notation.

X~ W[50, 5°

4. Find the 33" percentile of Z.

P(z<2)=0.%% 2z x-0.4Y4
~OU4s 2 t5O = U9.6%7975
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Problem 4 The daily sales of a local coffee shop are normally distributed Wlt}/l a populatlon mean of
dollars and a standard deviation 0“ If a random sample of n= 49\days is taken:

1. Find the mean of the sample mean, pz.

300

2. Find the standard deviation of the sample mean, oz.

2 _ 10714

3. Express the distribution of the sample mean Z in proper notation.

X )| 200, 071"

4. Find the probability that we will observe a sample mean over 412.

ULZ290 - 19.4536l P(zno%%\\*()

0. 7¢ Lov soeeY QkLL

5. Find the 91°¢ percentile of Z.

Plzez)=091, zo 134
1Z4# 07+ 200 =214 25 (¥

Problem 5 A car manufacturer tests the gas mileage (in miles per gallon) of its cars. The population
mean is miles per gallon, with a standard deviation o.miles per gallon. If a sample of@ =64
cars is tested: R

1. Find the mean of the sample mean, pz.

1%

2. Find the standard deviation of the sample mean, oz.

2220379

3. Express the distribution of the sample mean & in proper notation.

(25,0375

. Find the probability that we will observe a sample mean less than” 23

rEneT WK THESE
Nnsogs. ko, 2002

S

5. Find the probability that we will observe a sample mean between @ and @h.
2% 16
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Problem 6

A survey shows that.of adults in a city regularly use public transportation. Suppose we take a random
sample of n= 100\ adults

1. Find the mean of the sample proportion, p.

U;‘s P=0.4%

2. Find the standard deviation of the sample proportion, o;.

l PLL- mgs 0.04975

3. Express the distribution of the sample proportion p in proper notation.

o~ N[045, 0044757

Problem 7

It is_known thatgof the population in a certain region prefers organic food. If a random sample of
kn = 200 'people is taken:

1. Find the mean of the sample proportion, ps.

P=07%0

2. Find the standard deviation of the sample proportion, 0.

Os=0.0%71U072

3. Express the distribution of the sample proportion p in proper notation.

7~ 0020 0.02240%
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