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2. Initials:

Multiple Choice

1.(5pts) The following frequency table shows the number of pets owned by 30 students at
Notre Dame. Find the mean, z, for the set of data.

x = #Pets | Frequency | %* - Frea .

0 8| O

1 55

2 7114

3 5019

4 1 "f{

5 3 la 43 _ 43

10 1/ L - =
73 —» X 30

& 2.1 (b) 3.1 () 1.9 (d) 4.2 (e) 0.833

<

2.(5pts) The Temperature readings at Noon in the town of East Bend for a random sample
of 20 days are given in the following table:

M=20 Xz54 Guwen
Temerature | Frequency 5 —37 | (x—z > | (X=X Yitee
50 2 -4 b 32
52 6|~-2 b 24
55 9| +! |
56 1] 2 4
57 1| 3 4
60 1] & [ 36
The average temperature in the sample is & = 54 (there is no need to check this)’.
the sample standard deviation ? S X _’I,Ll

O R R SRR ICRE (S



Initials:

3.(5pts) The probability distribution of the random variable X is shown in the accompanying
table. v s -

v 0] 5] 0] 15] 20] PIX>F)
Pr(X =2){0.21|0.16 | 0.18 [ 0.21 | 0.24 _ 1%+ .21+ .26
Which statement (a)-(e) is correct? - . L2

&8, P(X > 5) = 0.63 (b) P(X >5)=0.79 (¢) P(X >5) =021
(d) P(X >5) =037 (e) P(X >5)=0.16

4.(5pts) A box contains 3 red marbles and 2 blue marbles. A sample of two marbles is drawn
at random from the box. Let X denote the number of blue marbles in the sample. Which
of the following gives the probability distribution for the random variable X7

X | P(X) X | P(X) X | P(X)
0[3/10 » 0 [17/32 0 [ 1/10

& 1] 6/10 - ®) 1] 5782 (© 11 6/10
2| 1/10 7 2]10/32 2] 3/10
X|PX) X[ PX) ToT = 5
01 1/5 0 [10/32

(1] 9y (©) 1] 53 ‘{\?\ 23
2|25 2|17z Spmphe Size

=2
Plx=N<PORIB) | Y <#8 i Sanple

3.2 _ 6
= C.__l__-————'—(Z?:(; ) = -ﬁ' ‘1’6 (Po ssf\:\-e va\ues °S! ¥
)

Ovre c l,l-
(p(,L:m):’P(mB):((/:’—ﬂ Plx=0)="Flany _ 4
= 45 = COBAZ T To




4. Initials:

5.(5pts) A carnival game has the following rules:

e The player pays $5 to play the game.

e The player then draws a card from a well shuffled standard deck of 52 cards.

e If the card drawn is not a heart, the game is over and the player loses.

e If the card drawn is a heart, the player flips a coin.

e If the player gets a tail on the coin, the game is over and the player loses.

e If the player gets a head on the coin, the player wins and receives $30 from the game
attendant.

Let X be the (net) earnings for the player in this game. What is the expected value of X7

(A tree diagram might help).

§( $1.25 (b) -$0.625 (c) $3.75 (d) $15 (e) -$1.875
X | (R [xPrx)
_ 3,4+ %F|_3%
N;‘Y (1: _ 3 5 .,;4' Y 2 ? .8/

Z ! polxe+27)
v < 25 [44-4 [

> {\\(*:-“‘) —] €&
[=-19¢

Note You will find tables for the standard normal distribution at the end of the exam.

x0.1974 (b) 0.5987 (c) 0.4013 (d) 0.2417 () 0.9332
P(-0.25 £ 2 £ 0.25)

Alo25) — A(- 0.2
. Lo 13 (Fron Tavies )

6.(5pts) If Z is a standard normal random variable, what is P(—0.25 < Z < 0.25).

e

- .5987%F -
=, 19%h



Initials:

7.(5pts) The height (at the shoulder) of adult snopalopagus’ is normally distributed with mean
@ =9 ft. and standard deviation o = . If I choose an adult snopalopagus at random

from the population, what is the probability that it will have a shoulder height greater than
15.3 feet?

(a) 0.0179 (b) 0.0359 (¢) 0.9821 (d) 0.4591 (e) 0.1358
m=9 , & 3, X % )\e\i-%\\k
Plx 5i15.3) = Plz > ’9‘; =)

= P(=z> 2.1)
= J-a@R.)=/-,982]/

8.(5pts) Which of the following pairs of values (z,y) is in the feasible set of,th
system of inequalities? < Q,)3)] (2 )‘7‘U( 3 \
rz>1 - ~ v
y>0 - X .
rT+y=>>H v X
r+2y>6 l v J

S (2,3) (b) (2,-2) (¢) (1,3) (d) (4,0)



6. \ Initials:
X i» ‘)me.w\\.o)s,'“ﬂo))P:f) =4 4"}

9.(5pts) A fair six sided die is tossed 10 times. What is the probability of getting at most
eight sixes?

9, \1 10 /70
0(10,9)(é> (%) +C(10,10)(%> (g)

o

I [eapn(Y(E) scton (1) 15



7. Initials:

10.(5pts) The histogram shown below, gives the frequency of age groups for all teachers at
Statsville High School. There 40 teachers at the high school. (We assume that the histogram
follows the convention that eacircategory is an interval that contains it’s left end point
but not it’s right end point; for example the age category on the extreme left is [20,25).)

TMn=4°

Frequency

20 30 40 50 60 70 80
Age of Teachers at Statsville High

Which of the following statements can deduced from the information given in the his-

togram? )5 Teothers < 40 awd 26 ae 54D
m At least half of the teachers are 40 or older. ( nsYy 0 )re acw)
(b) At least one teacher is 25 years old. € cew W ot s g Th ot ) 3in Cak [ 1.‘?!10)
¢) More than three quarters of the teachers are younger than 35. Ne Less thon ‘WL\ "F“"””

(

arf yownr thwen 40
(d) Six of the teachers are exactly 40 years old ! e
(

e) Ai least one teacher is 75 years old. 6 uce in E\‘O cok {l‘o,'-tS)
No ac,\cuol}«\uc kwom bok Wore NO (hew %&M

W AT Sune, Thee OrR 2¢ o’ o ne
pond e X ek Las, §0) v




8. Initials:

For Questions 11-14, you may express your answers using the notation for
permutations, combinations, powers and factorials, where appropriate

11.(12pts) In the upcoming presidential elections in Mathland (which has a voting population
of about 100 thousand), 45% are currently planning to vote for Melinda McNulty and 55%
are planning to vote for somebody else. In a polling experiment, Kyle chooses a member of
the voting population at random and asks if they are planning to vote for Melinda in the
next election. He repeats this experiment 10 times. X = :& N Stom

IL,LQ sho will vote

(a) What is the probability that exactly 5 of those interviewed are planning to vote for tsr
Melinda McNulty? .-
elinda McNulty X‘o o \,W\M .V, ,1’12 16 ‘b-‘:.bg Melivd o
J

Plx=5)= C(rm, 5)(4 s (- )"

(b) What is the probability that at least 5 of those interviewed are planning to vote for
Melinda McNulty?

Pl % > 5)< Plxet) + Plx=D+ -~ F Pl x=1D)
< C (o, s)(ws)‘t ssY + cliwo, 8( us)' (. 58)" + e, ?) (Qs)"t ss) + Cteo, & (. 4 Y. )
+ctio,9)¢ L.s-) (. 59) +C{lo;lo\/Q$) ¢.ss)°

(c¢) Kyle, who is in charge of Melinda’s election campaign, wants to devote some of the
campaign fund to advertising. He will distribute the money between advertisements on TV
and social media platforms. It is estimated that each dollar spent on TV ads will attract
0.5 new voters and each dollar spent on social media ads will attract 0.7 new voters. Let
$x denote the number of dollars that Kyle devotes to TV ads and let $y denote the number
of dollars that Kyle will devote to social media ads. Kyle needs to attract at least 10,000
new voters with the advertising campaign. Express this constraint as an inequality in the
variables x and y.

0.5 > * a.ﬂ-lJ 2 Ib,000



9. Initials:

12.(12pts) The MCAT exam has 4 sections. Test scores on each section are normally dis-
tributed. The table below shows the mean and standard deviations for the four sections of
the exam from 2015 to 2017.
(A table of values for the normal distribution is given at the end of the exam. )

Mean (u) | Standard Deviation (o)
y Chemical and Physical Foundations of Biological Systems 125.1 3.0
Critical Analysis and Reasoning Skills 124.8 2.9
Biological and Biochemical Foundations of Living Systems 125.3 3.0
W Psychological, Social, and Biological Foundations of Behavior 125.4 3.1

K= Seoe C:.An + Reas,
(a) What percentage of students who took the exam between 2015 and 2017 got a score

between 119 and 129.15 on the Critical Analysis and Reasoning Skills section?
’A' 2y, & 6 = 2 -ﬂ

Plira ¢ X ¢ fLa.15) = ’P(ll::qlzq.ﬁﬁ 7

J‘i;.ol,‘/p :’P(-—Q < 2% IS)

- A(S)= Al-2) =.9237 -

=} Yo
(b) Mary got a score of 130.05 on the Chemical and Physical Foundations of Biologicl s

2 Systems section in 2016. What percentage of students who took the exam between 2015 and
S ek 2017 got a score less than or equal to Mary’s on that section?

prs Py < 130.05) = P(= £ !39:05 =128

6,4'5.0 2.0

Plz ¢ 1-65)= A[1.65)

:@ /95’-052

(¢) Mary also got a score of 130.05 on the Psychological, Social, and Biological Foundations
( of Behavior section. In which of the two sections; Chemical and Physical Foundations of

129. ns- lzqﬁ

Biological Systems, or Psychological, Social, and Biological Foundations of Behavior sections,
did Mary have a higher standardized score? (Please justify your answer.)

MAR\,% Z Scoe N (PS\ic,,,S,c.-l-Bw Fnd.$

M= n§- 4 _ no.os=nfY _ ¢
¢ = 3.1 2. |

Mary had o k\o&\vek %Swﬁ{ .63 on
3 Chevn + Py S $ o\ Bow - Sqts.



10. Initials:

13.(12pts) At a fairground game stand, you pay $2 to play.
You then flip a fair coin until you get a head
or until you have flipped the coin 3 times (whichever comes first).
The game attendant gives you $2 if you get a head on the first flip,
$4 if you get a head on the second flip,
and $8 if you get a head on the third flip.
If you do not get a head, the game attendant gives you nothing.
Let X denote the (net) earnings for the player for one play of this game.

(a) Find the probability distribution for the random variable X.

X | Pr(X) | ¥ Pe

2 F |- %

o | < e

‘L“ow _1_\ 2 & 1\“3’

3 H'(’( (= A p 4 e
L |

4 1T ——-T(x~-1\ .

(b) What is E(X) (the expected value of X) for the/probability distribution you found in

Part (a)?
Zx)=1

(c) If you played this game 50 times, how much would you expect to win?

50 X §1 <fso
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14.(12pts) The following data set shows the times of the top 50 competitors in the Holy Half
Marathon for 2019 (the times are rounded to the nearest minute).
75 79 79 80 80 81 81 83 83 86
87 87 87 88 88 88 88 88 88 89
89 89 89 §9 @@ 90 90 90 90
90 90 90 90 91 91 91 91 92 92

92 92 92 92 92 92 92 93 93 93
(a) What is the median of this data set?

M= §4H80 o g45
N

(b) Create a histogram for this data set using 5 categories of equal length (intervals
of the form [ , ) including the left end point in each category). Fill in the intervals and
frequencies in the table on the left and draw your histogram in the box on the right.

(Category) | ( Frequency)
[2549)| {1
#9.83)| § 101
83,¢7)| 3 25 T 0
g2, 90)| 2 o r

) 4 < |
[‘I[,QS) 16 i
Total 5t ) s

A {”_E \ 1 —
75 79 &3 &+ 9 9§

Cok Lewgth
93- 3% ;
-———g—’ = 2.b :\Ebh’ A

Tt steh® 35 ... ¢wik @ 9
0-k v



12. Initials:

15.(2pts) You will be awarded these two points if you write your name in CAPITALS and you
mark your answers on the front page with an X (not an O) . You may also use this page for

ROUGH WORK



13.

Initials:

Areas under the Standard Normal Curve

Area = A(z)
= P(Z<2z)

z A(z) z A(z) z  A(2) z  A(z) z  Az)
—3.50 .0002 —2.00 .0228 —.50 .3085 1.00 .8413 2.50 .9938
—3.45 .0003 —1.95 .0256 —.45 .3264 1.05 .8531 2.55 .9946
—3.40 .0003 —1.90 .0287 —.40 .3446 1.10 .8643 2.60 .9953
—3.35 .0004 —1.85 .0322 —.35 .3632 1.15 .8749 2.65 .9960
—3.30 .0005 —1.80 .0359 —-.30 .3821 1.20 .8849 270 .9965
—3.25 .0006 —1.75 .0401 —.25 4013 1.25 .8944 2.75 .9970
—3.20 .0007 —1.70 .0446 —.20 4207 1.30 .9032 2.80 .9974
—3.15 .0008 —1.65 .0495 —.15 4404 1.35 9115 2.85 9978
—3.10 .0010 —1.60 .0548 —.10 .4602 1.40 .9192 2.90 .9981
—3.05 .0011 —1.55 .0606 —.05 .4801 1.45 .9265 2.95 .9984
—3.00 .0013 —1.50 .0668 .00 .5000 1.50 .9332 3.00 .9987
—2.95 .0016 —1.45 .0735 .05 .5199 1.55 .9394 3.05 .9989
—2.90 .0019 —1.40 .0808 10 .5398 1.60 .9452 3.10  .9990
—2.85 .0022 —1.35 .0885 15 .5596 1.65 .9505 3.15  .9992
—2.80 .0026 —1.30 .0968 20 5793 1.70 .9554 3.20  .9993
—2.75 .0030 —1.25 .1056 25 5987 1.75  .9599 3.25 .9994
—2.70 .0035 —-1.20 .1151 30 .6179 1.80 .9641 3.30  .9995
—2.65 .0040 —1.15 .1251 35 .6368 1.85 .9678 3.35  .9996
—2.60 .0047 —1.10 .1357 40 .6554 1.90 9713 3.40  .9997
—2.55 .0054 —1.05 .1469 45 6736 1.95 9744 3.45  .9997
—2.50 .0062 —1.00 .1587 .50 .6915 2.00 .9772 3.50 .9998
—2.45 .0071 —-.95 1711 .55 7088 2.05 .9798
—2.40 .0082 —.90 .1841 .60 7257 2.10 9821
—2.35 .0094 —.85 .1977 60 7422 2.15 9842
—2.30 .0107 —-.80 .2119 .70 7580 2.20 .9861
—2.25 .0122 —.75  .2266 157734 2.25 9878
—2.20 .0139 —.70 .2420 .80 7881 2.30  .9893
—2.15 .0158 —.65 .2578 .85 .8023 2.35 .9906
—2.10 .0179 —.60 .2743 90 8159 2.40 9918
—2.05 .0202 —.55 .2912 95 .8289 245 .9929




