REVIEW 3  ANSWERS STA2023 mystatclass.com

1. Determine whether the table represents a discrete probability distribution.

X PR
4 035
502
6 02
7 025

Answer: Yes, it is.The sum of the probabilities: 0.35 + 0.20 + 0.20 + 0.25 = 1

2. The following distribution is not a probability distribution because

X | 2 -1 0 1 2
P(X) |0.16 0.14 -0.06 0.47 0.29

A) the probability values are not discrete B) values of the variable are negative
C) the probability values do not add to 1 D) a probability is negative

3. The following table presents the probability distribution of the number of vacations X taken last
year for a randomly chosen family. Find P (1 or more).

x | 0 1 2 3 4
P(x)| 009 068 0.15 006 0.02

P (1 ormore) = P(1) + P(2) + P(3) +P(4) = 091 or
P(1 or more) same as P(at least1) = 1- P(0) = 1- 0.09 = 091

4. The following table presents the probability distribution of the number of vacations X taken last year

for a randomly chosen family. Compute the mean, the variance and the standard deviation of the
variable

x | 0 1 2 3 4
P(x)’ 011 064 013 01 0.02

p=Y(x p()) =000.11) + 1(0.64) + 2(0.13) + 3(0.1) + 4(0.02) = 1.28
0% = Z(xz -p(x)) —p?2 =0(0.11) + 1(0.64) + 4(0.13) + 9(0.1) + 16(0.02)-1.28%2=2.38 — 1.6384 =0.7416
Standard deviation, o =+Variance =./(0.7416) = 0.8611



5.

Answer to question 4 on Calculators: enter X on L1 & P(x) on L2:

List || List 2|List 3| List u On TI84:
SUE
] ] e
2 1| D.54 : 5
3 2 0. |a| -
u E H ‘82
8.1 | |- —
GRPHACALCATESTATHTRADIST T
Press F2 for CALC & F1 for 1Var
A :
fswet : Press STAT, then choose CALC
1-Uariable
x =1.28
nr =1.23 List:L1
TxEd =2.38 FreaList:L2
ox =@.861162 Calculate
b 4 =
n =1 Then Enter:
_
Mean: x =1.28 x=1.28
3x=1.28
Standard dev: o = 0.8611 §x2=2.38
Variance: 6% = 0.86112 ox=. 8611620057
= 0.7415 el e
Q1=1

A lab orders a shipment of 100 rats a week, 52 weeks a year, from a rat supplier for experiments
that the lab conducts. Prices for each weekly shipment of rats follow the distribution below:
Price | $10.00 $12.50 $15.00
Probability | 0.2 0.3 0.5

How much should the lab budget for next year's rat orders assuming this distribution does not change. Hint:
Find de expected price (or value).

Answer: Find the mean, expected value. The given probability distribution corresponds to weekly shipment of rats;
but the question asks for lab budget for next year, therefore, once the expected value (mean) for a week is found,
multiply the result for 52, the number of weeks in a year.

Using the formula, p = Y(x-p(x)) = 10(0.2) + 12.50(0.3) + 15(0.5) = 13.25 per week

Then, $13.25(52 weeks) = $689.00 for the year.

CASIO 9750 TI84
|Ls L2 L3 JLy
- List | |List 2|List 3|List o 10 :g P [
] o 0.2 e
2 12.5 0.3
3 15 0.5
y
[GRPHICALCITESTITHTRINIS T I
STAT,CALC
L1&L2
F2,then F1:
) Enter:
1-Variable
E =13_25 _qazéwm‘ﬁam
gx  =13.23 Sx=13. 25
axg =179.375 3%2=179.375
dx =1.95256241 Sx=
=¥ = g:;1.952562419
n =1 minX=10
4Q1=12.5
mean, X is 13.25 mean, X 1S 13.25




6. A student takes a 15-question, multiple-choice exam with three choices for each question and
guesses on each question. Find the probability of guessing exactly 2 out of 15 correctly.

Binomial probability question: we are given the probability of success for one individual trial ( 1 out of the 3
answer choices; therefore, p of success is 1/3 and probability of failure, q, is 2/3) if the student guesses on every
question, 15 in total (n = 15) what is the probability of getting exactly 2 correct (x = 2)?

Binomial formula: P(x) = nCx p* - q™* substituting values: P(2) = 15C2(1/3)%(2/3)*® = 0.0599 ... =
0.060

Binomial pdf on Calculators:

CASIO 9750 TI84 binompdf (15,13 '3%99460293
Binomial P D BanlTllal easencssnccsncssanssancsanasealstats sedectos et rets
Data’  :Uirisble P2 05354602 | trialsiim u
Numt,mal 15 peis :

11z x value:2
Saue Res:Hone Paste
Execule

7. The Australian sheep dog is a breed renowned for its intelligence and work ethic. It is estimated
that 30% of adult Australian sheep dogs weigh 65 pounds or more. A sample of 17 adult dogs
is studied. What is the probability that no more than 3 of them weigh 65 Ib. or more?

Binomial probability question: p =30% = 0.30; ~ q = 0.7, n=17, find x no more than 3 implies
x <3

Binomial formula: P(x) = nCx p*-q"™* since x <3, weneed to find P(0) + P(1) + P(2) +P(3):

P(0) =17¢0(0.30)°(0.7)” = 0.0023
P(1) = 17€1(0.30)1(0.7)*° = 0.0169
P(2) =17€2(0.30)2(0.7)*> = 0.0581
P(3) = 17¢3(0.30)3(0.7)** = 0.1245

Total sum = 0.2018

On calculators, use binomial cdf (cumulative...)

CASIO9750 Binomial C.D Binomial C.D
Dat.a -Uamable F=A.281987
|List 1 |List 8 |List 3
S“T Numt.r*lal 1?
: Sa'u'e Res None
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F2 for Bed
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trials:17 o eeeiein...2,. 2019070088
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81Mx2cdf( x value:3
9:Fedf( Paste
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8.

10.

In a large bag of marbles, 30% of them are red. A child chooses 4 marbles from this bag. If the
child chooses the marbles at random, what is the chance that the child gets exactly three red
marbles?

Binomial probability question: probability of success, 30% or 0.30 decimal. The number of trials, n = 4. What is P(x = 3)?

X

Formula: P(x) = nCx p*-q™~ substituting values: P(3) = 4€3(0.3)3(0.7)* = 0.0756

On Calculators:

CASIO 9750 Binomial P.D TI&4 binompdf(4,0.3,3)
Binomial P.D F=8.8736 U_ialsm ISP RORURPPRRRRRROT Y -4 =13
Data Egarlable p:0.3
ﬁumtria1;4 ;é:?e&

F 8.3
Save ResiHone

A jewelry supplier has a supply of earrings which are 30% platinum. A store owner orders five
sets of earrings from the supplier. If the supplier selects the pairs of earrings at random, what is the
chance that the jewelry store gets exactly two sets of platinum pairs?

Binomial probability question: we are given the probability that 30% or 0.30 of all earrings are made of platinum.
If a specific number of them (5) are selected at random, we must determine the probability that two of them are
made of platinum (x = 2).

-X

Formula: P(x) = nCx p* - q" substituting values: P(3) =5C2(0.3)%(0.7)® = 0.3087

Binomial on Calculators:

Binomial P.D Binomial P.D TI84 binomedf (5,0.3,2)
Data tUariable F=A.3837 i nompdf et 2 3087
= . : trials:S
Mumtrial:s P:0.3
F 1A, 3 x value:2
w Paste
xecuLe
[Hone NEf)

It is estimated that 40% of households own a riding lawn mower. A sample of 13 households is
studied. What is the probability that more than 10 of these own a riding lawn mower?

Binomial probability question: p = 0.40 therefore, g = 0.60; n =13
What is the probability x > 107
We need to find P(11) + P(12) + P(13)

Formula: P(x) = nCx p*-q™* substituting values:
P(11) = 13C11 (0.4)'1(0.6)? = 0.0012
P(12) = 13C12 (0.4)*?(0.6)* = 0.0001
P(13) = 13€13 (0.4)*3(0.6)° = 0.000007

Sum = 0.001307 = 0.0013
On calculators. The sum of probabilities from x = 0 to x =13 is = 1 (total probability); but we need
the probability fromx = 11tox = 13. The binomial CDF yields the cumulative probability from x = 0 to
a number, X.
Therefore, if we subtract the cumulative probability from zero to ten from 1, the difference is P(x > 10).
1-P(binCDFx =10)=1-0.9987 = 0.0013



On Calculators:

CASIO 9750 TI84 binomch(IS.0.4.%3;6846663
Binomial C.D Binomial C.D X 1nomcd( e M 2292070000
Data tUariable F=@.99368466 | | Lrias
ﬁumtrialEIS x value:10
F H5 ) Paste

xecule

Hone [RE])

11. A coin is tossed five times. Find the probability of getting exactly three heads.

Binomial probability: n =5, x = 3 and probability p = %
Formula: P(x) = nCx p*-q™* substituting values: P(3) = 5€3(1/2)3(1/2)? = 0.3125 =~ 0.313

On Calculators:

CASIO 9750 Hlrse s 1K e TI84 binomedf (5,1,2,3)
Binomial P.D. ol .3125
Data tUariable trials:S

X 13 p-l/f 3

Humtrial:? > Pave €

F e

Save ResiMone
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12. A university has 10,000 students of which 55% are male and 45% are female. If a class of 30

13.

14.

students is chosen at random from the university population, find the mean of the number of male
students.

Mean of a binomial distribution: if the probability of males is 0.55, in a group of 30 students chosen at random,
how many we expect to be males?

Asanaverage: u=n-p = 30 x0.55 = 16.5

In a survey, 65% of the voters support a particular referendum. If 10 voters are chosen at random,
find the standard deviation of the number of voters who support the referendum.

Standard deviation of a binomial experiment wheren = 10, p = 0.65 & ¢q = 1—p = 0.35
o=,n-p-q=+10-0.65"0.35=1.508...

A coin is tossed 72 times. Find the standard deviation for the number of heads that will be tossed.

Again, standard deviation of a binomial experiment wheren = 72, p = 05 & q =1-p = 05
o=/n-p-q=v72-05-0.5= 4.2426...




15. Find the area under the standard normal curve to the leftof z = 1.9

Z score, this is about the normal distribution: the standard normal distribution, z-scores, for which u=0, o= 1.
Z —score tables show the area to the left of a given z —score. All we need is to locate z = 1.9 on the table.
P(z<19) = 09713

17 .9554 9564 .9573 9582 .9591 .9599 .9608 .9616 .9625 .9633
1.8 .9641 9649 .9656 .9664 .9671 .9678 .9686 9693 .9699 .9706
19 N3 9719 .9726 .9732 9738 9744 .9750 .9756 .9761 9767
20 9772 9778 .9783 9788 9793 .9798 .9803 .9808 .9812 .9817

On Calculators fora z-score p=0 o=1

CASIO 9750 T84 normalcdf(-199,1.9.0,1)
.97 7
Normal C.D Louers _ o 9712835072
P =0,37128344 | lower:iie
ziLow=-1g+99 pe
zilUp =1.9 o:1
Paste
16. The probability P(0 < z < 0.97) is 0.3340
T T 1
0 097
Area to the left of z = 0.97 or P(z < 0.97) = 0.8340
0.8 7881 7910 7939 7967 7995 .8023 .8051 8078 8106 8133
0.9 .8159 .8186 .8212 8238 .8264 .8289 .8315 8340 .8365 8389
10 8413 8438 8461 8485 .8508 8531 8554 8577 8599 8621
1 8643 8665 .8686 .8708 8729 8749 .8770 .8790 .8810 .8830
1.2 8849 8869 .8888 .8907 8925 8944 .8962 .8980 .8997 9015
Area to the leftof z = 0.0 or P(z < 0.00) = 0.5000
VIRV SV (continued) Cumulative Area from the LEFT
z | 00 01 02 .03 04 .05 06 .07 08 09
0.0 ‘ .5000 5040 .5080 5120 .5160 5199 5239 5279 5319 5359
o1 .5398 5438 5478 5517 .5557 5596 5636 5675 5714 5753

Area in between given by: 0.8340 - 0.5000 = 0.3340



On Calculators. Since these are z-scores, the mean, p = 0

and the Standard deviation, ¢ = 1.

normalcdf(0,0.97,0,1)

CASIO 9750 T84 3339767597
Nor\mal C-D 1 0 i................“...........' ....................
py ower:
;= Lowgg' 33397673 upper:0.97
Z:0p =8, 97 bet
Paste
17. Find the area under the standard normal curve to the right of z = 2.7
T T 1
0 2.7
Area to the right of z = 2.7 or P(z>270)=1-P(z<2.7) =1-0.9965 = 0.0035
25 .9938 9940 .9941 9943 9945 .9946 .9948 9949 * 9951 .9952
26 9953 9955 .9956 9957 9959 .9960 .9961 9962 9963 9964
27 9965 9966 .9967 9968 9969 9970 .9971 .9972 .9973 .9974
28 .9974 9975 9976 9977 9977 9978 9979 9979 .9980 .9981
29 .9981 9982 .9982 .9983 .9984 .9984 9985 9985 .9986 .9986
CASIO 9750 Mormal _C.D TIg4 normalcdf(2.70,€99,0,1)
Normal C.D ;=L0w;g:‘?’rﬁ?E'B3 l°034670231
Data tUariable zilUp =1g+99 Louer:2.70
Lower 12,7 brvt- il
UrFer t1e+99 g:1
d E é Paste

18. Find the z value to the right of the mean so that 62.93% of the area under the distribution curve

lies to the left of it.
Percentile = 62.93%

0.33

62.93% as decimal = 0.6293. What is the z-score that corresponds to the given probability or area? Z = 0.33

z 00 01 02 .03 04 .05 06 .07 08 09
0.0 .5000 5040 .5080 .5120 .5160 5199 .5239 5279 5319 .5359
01 .5398 .5438 .5478 .5517 .5557 .5596 .5636 5675 .5714 5753
0.2 5793 5832 .5871 5910 .5948 .5987 6026 6064 6103 6141
0.3 .6179 6217 .6255 6293 .6331 6368 6406 .6443 6480 .6517
0.4 6554 6591 6628 6664 6700 6736 6772 .6808 6844 6879
0.5 6915 6950 .6985 .7019 7054 7088 7123 7157 .7190 7224




On Calculators: Inv Normal

: Inverse Hormal
CASIOUTE0: IVl izl ) xInv=B. 32999395
i L

[Hrd [Hcd [TnuH

TI84: invNorm invNorm(©.6293,0,1)
DISTRILEN area:0.6293 - 3299999545

normaledf (

H:0 ]
normalcdf( o:1

Paste

1:
2
4:
S:
6:

19. If a normally distributed group of test scores have a mean of 70 and a standard deviation of 12,
find the percentage of scores that will fall below 50.

[ T T 1
50 70

Normal distribution question, actual values given (not z-scores), n = 1.
Find the z-score in order to use the z-score table if you don’t have a Graphing calculator:
P(x <50); n=70 and o =12

_x—p  50-70
Ty T 12

= —1.6666 ..~ —1.67

P(z <50) =P(z< —1.67) bytable = 0.0475 as a percentage 0.0475 X 100 = 4.75%

-2.0 0228 0222 0217 0212 0207  .0202 0197 0192 0188 0183

-19 .0287 0281 0274 0268 0262  .0256 0250 0244 0239  .0233

18 .0359 0351 0344 0336 0329  .0322 0314 0307 0301 .0294

=117 .0446 0436 0427 0418 0409  .0401 0392 0384 0375  .0367

-16 .0548 0537 0526 0516 0505 * .0495 0485 0475 0465  .0455
lcdf( -1£99.50,70,12)

CASIO 9750 g4 D 0477903304

Mormal C.D Mormal C.D Jloornalcdf]

Data tlariable F =@,B4772E35 | louwer: 199

Lower  :-1g+99 z:Low=-8.333e+97 | P00

Urper  :358 z:Up =-1.866666T | ;.17

o 12 Paste

1 TH




20. A normal population has a mean p = 33 and standard deviation 0 = 8. What is the probability
that a randomly chosen value will be greater than 30?

T L 1
30

_x—pu 30-33

= —-0.375 ~ —0.38
o 8

P(x>30) =1 —-P(z<) = 1— 03520 = 0.6480

-05 .3085 3050 3015 2981 2946 2912 2877 2843 .2810 2776
-0.4 3446 3409 3372 3336 3300 .3264 .3228 .3192 3156 3121
-03 .3821 .3783 3745 3707 3669 .3632 3594 .3557 3520 .3483
-0.2 4207 .4168 4129 4090 4052 4013 3974 .3936 .3897 .3859
-0.1 .4602 4562 4522 4483 4443 4404 4364 4325 .4286 .4247
-0.0 .5000 4960 4920 4880 4840 .4801 4761 4721 4681 .4641
CASIO 9750 TIR4 normalcdf (30, £99,33,8)

6461697127
NDI""mal C.D . Normal C.D ....................................................
Data tlariable F =3, 64616976 lower:30
Lower HAT z: Low=-8,375 upper: 99
UrFer t1g+99 z:Up =1.259e+98 p:33
d HES] o:8

Paste

21. A bottler of drinking water fills plastic bottles with a mean volume of 1000 milliliters (mL) and
standard deviation 7 mL. The fill volumes are normally distributed. What is the probability that a
bottle has a volume between 996 mL and 1002 mL?

o~

T T
996 1002

Find both z-scores, for x = 1002

x—p 1002 —1000

z= = 0.2857 ... = 0.29
o 7
4 | .00 .01 .02 .03 .04 .05 .06 .07 .08 .09
0.0 .5000 5040 .5080 .5120 .5160 5199 .5239 .5279 5319 .5359
01 .5398 .5438 .5478 .5517 15557, .5596 .5636 5675 5714 D755
0.2 .5793 .5832 .5871 5910 .5948 .5987 .6026 6064 .6103 6141
0.3 .6179 6217 .6255 .6293 6331 .6368 6406 .6443 6480 .6517

0.4 .6554 6591 .6628 .6664 .6700 .6736 6772 .6808 .6844 .6879



22.

For x = 996:

x—p 996 —1000

z= = = —-0.5714 ..~ —0.57
o 7
-0.7 .2420 2389 2358 2327, .2296 .2266 .2236 .2206 2177 .2148
-0.6 2743 2709 2676 2643 2611 .2578 .2546 .2514 .2483 .2451
-0.5 .3085 3050 3015 2981 2946 2912 .2877 2843 .2810 2776
-0.4 .3446 3409 3372 3336 3300 .3264 .3228 .3192 .3156 3121
-03 .3821 .3783 3745 3707 3669 .3632 3594 .3557 .3520 .3483

Probability of area or probability in between these two values is given by the difference of the areas: 0.6141 —
0.2843 = 0.3298

CASIO 9750 T84 normalcdf(996,1002,1000,7)
Normal C.D ‘Normal e.D .3285969154
ata iUariable | g @, 32850693 | lower:996
Lower 1995 ilow=-B.5714285 | uPPer:1002
UrFer :%BBZ z:Up =8,28571422 w%ﬂﬁﬂ
: o:
1 Paste

Mrs. Smith's reading class can read an average of 175 words per minute with a standard deviation
of 20 words per minute. The top 3% of the class is to receive a special award. What is the
minimum number of words per minute a student would need to read in order to get the award?
Assume the data is normally distributed.

T T
212.62

pn = 175,0 = 20, which is the x value that separate the top 3% of the class from the bottom 97%?

Firstly, find the z —score that corresponds to 0.9700 (remember that z-score tables list the left or bottom part of the
distribution:

1.6 9452 9463 .9474 .9484 9495 * 9505 9515 .9525 .9535 9545
17 .9554 9564 .9573 9582 .9591 .9599 .9608 .9616 .9625 .9633
1.8 .9641 9649 .9656 .9664 .9671 .9678 .9686 9693 9699 .9706
19 9713 9719 .9726 9732 9738 9744 .9750 9756 9761 .9767

The z —score that corresponds to 0.9700 is 1.88
Solving from the z-score table, x = pu+z-0 = 175+ 1.88 (20) = 212.6 =~ 213



On Calculators, use Inv Normal:

CASIO 9750 TI84 1nvNor~rn(.97.1757.33)6158722
Inuepse Normal Inver-se Nor'-mal .' ................
Dat.s tUariable =Inw=212.615872 a"f;é-”

h (¥
0:20
Paste

23. A survey of 250 lobster fishermen found that they catch an average of 32.0 pounds of lobster per
day with a standard deviation of 4.0 pounds. If a random sample of 36 lobster fishermen is
selected, what is the probability that their average catch is less than 31.5 pounds? Assume the
distribution of the weights of lobster is normal.

315 32

u=320 o0=40 n=36 P(x<31.5) Notice that sample size is other than one; therefore, we must
use the z-score formula based on the Central Limit Theorem: finding z-score:

F-p _ 31.5-32.0

= = = — X = —_ — = 0
v Ve 0.75 Therefore, P(x < 31.5) P(z < —0.75) = 0.2266 as percentage = 22.66%
P(z < —0.75):

=1.0 1587 1562 1539 1515 1492 1469 1446 1423 1401 1379
-0.9 1841 1814 1788 1762 1736 a7m 1685 1660 1635 aen

-0.8 .2119 2090 2061 2033 2005 1977 1949 1922 1894 1867

=07 .2420 2389 2358 .2327 .2296 66 .2236 .2206 2177 .2148

-0.6 .2743 2709 2676 2643 261 .2578 .2546 .2514 .2483 .2451

CASIO 9750 TI84 normalcdf( -€99,31.5,32,4/F
Mormal C.D Mormal C.D .2266272794
Data tlariable F =[, 22662735 | lower: -g99
Lower t-1g+99 zilow=-1.5e+99 upper:31.5
Urrer ey Pk Zip =-8.7T3 p:32
ﬁ ig;J’SS 0:4,0(36)
: P
Save ResiNone aste




24. The average diameter of sand dollars (see fig 1A below) on a certain island is 4.00 centimeters with
a standard deviation of 0.60 centimeters. If 36 sand dollars are chosen at random for a
collection, find the probability that the average diameter of those sand dollars is more than 3.90
centimeters. Assume that the variable is normally distributed.

Fig 1A: Sand dollar 3.9 4

u=4.00 o = 0.60 n =36 Find P(x > 3.90)

F-pL _ 3.90-4.0 _

Z=GNR - 06nEe

-1 P(x >390)=P(z>1)=1-P(z<-1)=1-0.1587 = 0.8413

CASIO 9750 T84 normalcdf(3.9,€99,4,0.6/(%
Hormal C.D e wa?-94134474 lower:3.9

Cover  13.0.°01€ | Zile S.o0ee09 | LIPS

UrFer t1e+99 0:0.6,0(36)

d tA.EET36 Paste

P 4

Save ResiNone

25. The average age of vehicles registered in the United States is 96 months. Assume the
population is normally distributed with a standard deviation of 15 months. Find the probability
that the mean age of a sample of 36 vehicles is between 98 and 100 months?

n=96 oc=15 n =36 P(98 < x < 100)

f-p _100-96
Z: p— j—
g/Jn  15//36




P(z < 1.6) = 0.9452

55 .9032
14 9192
55 9332
1.6 .9452
17/ .9554

_X-u_ 98-96

.9049
.9207
.9345
.9463
.9564

PSR T5Ee Y

P(z < 0.8) =0.7881

0.6 .7257
0.7 .7580
0.8 7881
0.9 .8159

P(98 < x < 100) = P(0.8 < z< 1.6) = 0.9452 — 0.7881 = 0.1571 = 15.71%

On Calculators:

7291
761

.7910
.8186

.9066

9222

19857,
.9474

RO57S

7324
.7642
.7939
.8212

.9082
.9236
.9370
.9484
.9582

.7357
.7673
.7967
.8238

.9099

19251

.9382
.9495

9591

.7389
7704
.7995
.8264

o115
9265
9394

% 9505
A .9599

7422
7734
.8023
.8289

9131

.9279
.9406

9515

.9608

7454
7764

.8051
.8315

9147 9162 9177
.9292 9306 9319
.9418 .9429 9441
.9525 .9535 .9545
.9616 .9625 9633
.7486 7517 .7549
7794 .7823 852
.8078 .8106 .8133

.8340 .8365 .8389

CASIO 9750

Mormal C.0
Data tlariable
Lower 1932

UrFer 1188

a 115136

[ H=1 )

Save ResiNone

Horma
F

z:Low
z: e

-

c

@. 1
8.8
1.6

D
2TE361

TI84

[normalcdfl

lower:98
upper:100
Hu:96
0:15.7(36)
Paste

normalcdf(98,100,96,15/(30
. 1570560443




