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1. (2 points) Which sampling technique was used in the following example? To survey employee satis-
faction, divide employees into groups based on their department (e.g., marketing, operations, human
resources). Randomly select employees from each department. The number selected from each depart-
ment is proportional to its size in the company to maintain representativeness.

. Simple random sampling

a
b. Cluster sampling

Stratified sampling

@

e

Systematic sampling

e. Convenience sampling

2. (2 points) A researcher, conducting a survey at a popular fast-food restaurant, is interested in who
orders coffee at the restaurant. For each client, he records the random variable G (gender) as 0 = male
and 1 = female; the variable S (coffee size) as 0 = small, 1 = medium, 2 = large; and Y (year of birth)
as 92 for a person born in 1992. Which of the following are true about the level of measurement?

a. G is nominal; S and Y are both ordinal
b. G is nominal; S and Y are both interval

G is nominal; S is ordinal; Y is ratio

15

&

G is nominal; S is ordinal; Y is interval

e. None of the above

3. (2 points) How many ways can the first, second, and third places be chosen from a group of 10
contestants?

a. 27
0] o [9) [¥) = 720
d. 1000
e. 120

4. (2 points) A president, secretary, and treasurer are being chosen. The president must be a woman
and the other two must be men. How many ways can this be done if there are 3 women and 4 men
available?

b. 9 'Pf.gsfh.,} o Secra‘-u % Tfea&wﬂ-f

12 ( w 5"""""‘3 C VV\O.V\B (M"‘\

e. 36 E*E*E——Bé

B oo
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5. (2 points) If the coefficient of correlation is —0.80, the percentage of the variation in y that is explained
by the variation in x is:

a. 64% (= —3%0

b. —64% (= by = @J{—rat»‘k A deteramodion
c. 80%

d. —80%

e. not possible to answer due to insufficient information.

6. (2 points) A bag contains 14 red and 6 blue marbles. A marble is drawn, with replacement, four times.
That is, the marble is replaced each time after it is drawn. Find the probability that at least one blue
marble is drawn. Which value is closest to the answer?

a. 0.01 P(a-‘\' \w{_ one blue) | — P (ws b(m)

b. 0.99

c. 0.41 = | —(g‘;)
d. 0.76 _

e. 0.24 = 0.1577

7. (2 points) The marking scheme for a course is 20% for test 1, 30% for test 2 and 50% for the final
exam. Joan got 28/50 on the first test and 43/60 on the second test. What is the minimum percentage
score required on the final exam that Joan would need to pass the course? Assume the passing grade
is 60%. Which value is closest to the answer?

(bt )02 + (L) 5) + Baaa) (> = L02

12: EZZ‘Z wu) (-29) + ( ﬂuu)( ) t % (.s? = Lo
c. 52.7% X = Lo — __ ,,,,) ( 20) + C ;((ol)( 50>)
d. 62.3% o.5

e. none of the above v Y b

8. (2 points) Suppose two events A and B are independent events. If P (A) = 0.3 and P (AU B) = 0.44,
hat is P (B)? -
what is P (B) /A ok B ove widap = PLANG) = LAY PLR)

a. 0.14

b. 0.132 Pau®) = PLAY 1+ P(B) — PCANG)

¢ 051 oY = 03 + PE) — B(A)PB)
d. 0.20

e. 0.69 oMY-0.% = PLB) — 0,3 PLB)

o.iy = ( — 0,3) PLB)

P(—ﬂ") = _O"l:f = 0.2
ot
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9. (2 points) Two fair dice are rolled until the sum of the two numbers is 7. Let X be the number of rolls
required until the first time that the sum of the two numbers is 7. What is the sample space for X?
a. S=1{1,2,3, ..., 36}
b. S={1,2,3,...}
c. S=(2,36)
d. S=(1,00)
e. S=1{2,3,...,12}
10. (2 points) A mathematics game uses a set of 44 cards. There are four cards for each of the numbers
0-9 and 4 wild cards. If the cards are shuffled, what is the probability that the top card is a wild card?
1
a. — O x4 L
44 ~ N —
1 ( \(L{ P('T"P cacd. TS w\\aka.w!) = -’[—'
b. — qc(
22 .
1 '
C. ﬁ q X L{ - _L.
T (
d w ¥ Y
__—J"’
e. None of the above S——— U eAdS
11. (8 points) The table below shows the gender and chosen field of study for six hundred students ran-

domly sampled from a particular university.

Major | Arts Business Science | Total
Male | 135 81 54 270

Female | 165 99 66 330
Total | 300 180 120 600

(a) (6 points) Determine the probability that a randomly chosen student is
P(Mmus) = @30 +120 =5 o0 = 334/kon =05

o.168

i. Male or Science (or both)

ii. Female and Business P( FN B) = qq/ boo —
iii. Arts given that she is Female P(A— ( F) = | LS’/BSO =10.5"

(b) (2 points) Are the events of being male and studying Science independent? Support your answer.

TF \;\D\amv\gwk Hen Plmasg) = Pm) PUs)

Hmas)= % - 0.09 c pme
PCm) PLS) :(ﬁl—f_}(&i} = 6,69 ir:ocl::ks
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12. (6 points) The city council recently commissioned a study of park users in their community. Data
collected on the age (X) of each person and the amount of time (Y'), in hours, spent in the park. Here

is the summation of the data values.
Sx =163 S a? = 5465 S ay =618.1
Yy =261 Sy =129.25 n==6

(a) (4 points) Find the least-squares line.

a Zyj ——(ZX)(Z;) L19.] — /éS(?—é ) - _9.95
S5y = A —@% S liz—mu %3

/’5\ _ sswé _ 9.9 _ _os.09372
1036.33

A - ? A X = 2—2'l _(—o.ox??z)(_(%}_) — (733

,eas( 57\-‘4(/&5 [l;w.'.

>’7: /? +2,x

A (133 -0.087LX

/

(b) [2 Marks] If a person is 5 years old, what amount of time do you predict they spend in the park?

>’,\ - (.F32 —0.0¥9772(%)

7~ L'Zﬁ l’\.ou-rS
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13. (6 points) A small coffee shop owner keeps a daily record of the number X of customers who buy
something during the first hour the shop is open. Based on these records, X has the following probability
distribution.

P(x)
0.4

0.4
0.3

0.2

0.2 0.2
0.1

0.1 0.1

0

0 1 2 3 4
X: NUMBER OF CUSTOMERS

(a) (3 points) Find the expected number of customers who make a purchase during the first hour that
the shop is open.

W | Pe| xPad | X P

:ECK\:Z"PLKB

el ) O
o | ol = | et cusjromerj

O

] -1

21 .2 .Y < ¥
3.2 -6 | LY
1.4 | Lé LY

ot | 2.+ | T
Txped) | Zxt Pl

(b) (3 points) Find the standard deviation of the random variable X.

o= E () _r‘-—,, T = \S (e
2~
- 2l -G o | L3 customers
= |. ¥l
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14. (8 points) Suppose it is believed that the probability that a patient will recover from a disease following

15.

——

medication is 0.8. In a group of twenty such patients, \=2o, X~ 'EN\C'\;?D) '0 -0 y)

(a) (2 points) find the expected number of patients who recover from the disease.
,,A_: ne = 20(0f) = |1b peiats
(b) (2 points) find the variance of the number of patients who recover from the disease.
= neg = 20(.8)2) = 3.2
(c) (2 points) find the probability that at least 15 patients recover.
Pixzis) = (- Plxewd) = | —0.1958 = [0 Z0f2

(d) (2 points) find the probability that five or more patients do not recover from the disease.
X~ Bin( =20, p=02) 8 P(x26)= I WxeH) = [=26276
= |o,370Y

(7 points) A study asserts that 75% of children under 13 in a certain region have been vaccinated for
chicken pox. Assuming this claim is accurate, use the normal approximation with continuity correction
to estimate the probability that at least 480 out of 650 randomly selected children were vaccinated.

X«,B};\Cr\: é@)’P: O;?"Y> Aeprox'-rw—-&( ?(X?/HL&%>

C’L‘i’kt r\.: nP = bFO(L}YB:ﬁ(S?’)/

_ A7) 78 .

np = f:i ,7,3) ¢ s — W = | 6s8L35 Yooy
r\‘B = 4’\; llto\(

o f’\‘S s a,‘)fr'o{'f“AQ

+'b ws2 Nofw-«Q c?J*éf

b agprodendl Bin A

: i

P()(l}f'\ >/ Lf%’()) = P( XUaﬁv->/ L‘l??l )/)
4y}

« P(Z7 qﬁ;\s,o% ? //\

P(2>-0,724%) 7

p(2> —o0az)
~ L2642 +-S

—

R

R

~ Ol?'{ﬂ((L
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16.

17.

(8 points) The length of human pregnancies from conception to birth varies according to a distribution
that is approximately Normal with mean of 266 days and standard deviation of 16 days. Calculate the

probability that X ’VIU( W= 26b,g- =1k )
(a) (4 points) a randomly selected pregnant woman will have a pregnancy length exceeding 270 days.
P(x>am) = P(22 m{:_zﬁ-_‘: 0.5) % O.5=0.0787
(
=~ [0, Y0I3

(b) (4 points) Z, the average pregnancy length, for 6 randomly chosen women exceeds 270 days.

P(x>at0) = P( 2 > 7&;'&": o,é() ~ 0.8 — 0,223/
e 4 |0.2707

(10 points) From a random sample of 40 bags of candy, the average weight recorded was 59.2 grams,
with a standard deviation of 3.5 grams.

(a) (4 points) Find a 95% confidence interval that approximates the true mean weight of the entire
population of these candy bags.

v p(;b,b(
X + 2y, T
= 75% GT for /\\o,ozr
59.2 = L3L(35) &xa ) c,o°3) —({n, lf:‘«-—%
o ‘ o l

(b) (6 points) The label states that each bag contains 62 grams of candy, but we suspect the true
mean weight is lower. Does the sample of 40 bags provide evidence that the average weight is less
than 62 grams? Perform the appropriate hypothesis test at the 0.05 significance level.

i. State the null and alternative hypotheses.
ii. Identify the rejection region(s).

i1i. What conclusion is reached? ol=0 oS~
H “. 'J‘ ; LL p-= b 52
e FibL
o 2"t = ~5,6l
—ks—l- s\-néﬁc:"l 4 o -
2% = i:fh_iﬂkiif:ﬁgﬁg
S/r = S:Y/ﬂ?
~
~Llysy O z

Stnce 2% < —Le¥ then hare
I-S Sweg'ic_le-sk —Q-(J-\c’a.o\ge —LO (}j}t_&‘ “0‘
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18. (11 points) A recent survey found that 80% of kids spend more than 2 hours per day playing games
on their phones or online. A disbeliever took a separate random sample of 500 kids in the attempt to

show that the true percentage of kids who spend more than 2 hours per day playing games on their
phones or online is less than 80%.

(a) (5 points) State the null and alternative hypotheses. Find the p-value if 384 of the surveyed kids
said that they spend more than 2 hours per day playing games on their phones or online.

Hot p= 0.6 ?,\101“’-
Ha-" PC 0.%06 \
Nn= soL = oM pooso
X= 39‘( ﬁ ?
~ ) s
F_{_r_%}__o,q—‘:? P-—va.l.u.‘— PC% iZ—*)
i 2.(—\‘:”)
2f= PR _QAIOH 39 .
- o— =~ L ~ 0.5 -0.Ye33
(X8 ). 2)
= soo T [6.036F

(b) (2 points) Suppose the level of significance is o = 0.05, is there sufficient evidence to reject the
null hypothesis, based on the p-value found in part a?

Since povalue <& Fhen Hhace Ts sefficiad sotdince
'\—o ('-c.é,tb‘? “\ ®.
(c) (4 points) Determine the sample size required to estimate the true proportion of kids who play

more than 2 hours per day of games on their phone or online if you want the estimate to be within
1% with 99% confidence? Use a preliminary value of p = 0.80 which was taken from a small

sample. =00\
E = /70 = OAO ‘ o'oos/ o OO(
7N
walng g=08 fom pacre), 2B 0 asw

z

n= Zaa PR (uspn) ()

E" (ew01)>

|0609
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19. (8 points) Researchers at a paint manufacturer claim that the addition of a new accelerator will reduce
the drying time by more than 5%. Five test samples were conducted, with the following percentage
decreases in drying time:

5.2 6.4 6.8 4.7 4.2

Assume that the percentage decrease in drying time for all paint are normally distributed. Conduct
the appropriate test of hypothesis, at a level of significance of 0.05. Does the data support the claim?

i. State the null and alternative hypotheses. Xx=5.4 é?o
ii. Identify the rejection region(s). jA'w-pl e g s Loy D
iii. What conclusion is reached?
n=y3sS

Hot 'J_T- 5-9|>
Hot rJL7 s (-C—\“’:“B d=0.68

et (a5 =mmi=) pprr
Jest 5“‘0"\']5\;" 4

L= % -~ d=0:08
S/ | l
lk\og/\j’?’ - 2'31

Haw Hore 75 suthiaek \
P 4- r-ed,'.o{- Hoe ok 4o swaf—{' Fhe Noxon

R UL (A2n

‘H\«}\ ‘j'(te new o.AJ.g.{‘LSA of "’(\& O-CCn—(e-r-J“"" il vedoce

+L‘ ‘1"7:*7 Hwme ba wove Hea %

St 'F‘ L 2,13
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20. (8 points) A survey conducted among randomly selected travelers who visited service-station restrooms
along the 401 yielded the following findings:

Quality of Restrooms

Gender Above average Average Below average Total
Female 7 E=38S 2 B2 58 €az 4% BQ
Male 8 &, = LY 26 gu.-208 Te,:msr 41
Total 15 50 35 100

At the 0.05 significance level, does the sample offer sufficient evidence to con¢lude that the quality of

facilities is not independent of respondent gender?

T;;-F JZDV' in*P‘(J-HV\JJ"‘C‘Q

Hb del(-\] o—(’ r;lu\( ‘-u) j Gendar ave (“hM
H._ . \W " i 4 &‘mM

Lt W\AQLP.-.J.a..f Hon ]7"""9( Female and Abeve auzra.y) P(E) PC
and the expacked vl of (€ awd Ahotd) = np, = 06

o= (E2)(

°< lO‘)((oo = 5’_7(—1(): 295

/oe

= 4\ (390 _
S\Ml\.arla ) E ( MCV\{ Q.V\& B'l—‘bu a_ug.ra.r) Lk\loao ~

Jost s bokackic )L
7z N O; - Ey
%,(_ = 2— (

s Eq § 5 v {_;wz
8- 20,65 71138
6_8.35.) (y L/S’) ( 2‘(“27.$> + C&.;%OFS) + L%’;ﬁ?) + 14,35

TTlas 215

— 2.9¢

9,925
XZL = f\‘i‘?lf

Swie X > x5 Hae Hor ]
e bk watdaa o copet K s.qa1s= e

G Tk CQL-JUQ\H of Lo lires adf = Ce-DNCe-1) i
R & G ads- ave *f_\_g‘S \"‘\CL’“WVM = (z—ﬁ(?"» =




