mTest 2 (april 5, 2017) NAME : S@'\UTE@—MS‘

Statistics for Social Science (201-401-DW)
Instructor: Emilie Richer

Instructions:

e Show all your work. Some solutions will require more written
explanation than others. If you use your calculator to compute the
mean and SD you do not have to show your work.

* The test is comprised of 8 questions and marked out of a total of
40 marks.

[QUESTION 1] (5 marks)

Suppose that you are taking a quiz of 5 multiple-choice questions,
each question having 4 possible responses (one correct, three
incorrect). You did not study at all for the quiz and will randomly
guess the correct response for each question. We define the random
variable X to be the number of correct responses on the quiz.

a. Explain why this can be considered a binomial experiment.

We HAave A RSPTATED IDENTICAL EXPErLMeNT (ANSWUUNG
Q\JQQT".GNS) WiTH only TWe possidls GUTCOMRS!

Svccar GR FALLURE (ANSWOALNG CiGwT GR \MFCS-N(S)
b. State the values of n and p.

T o 5 P-——OZ.S CbJ=O’H5

c. Calculate the probability that you will pass the quiz.
P(x=3) + P(x=Y) +P(x=5)

) (:)CO-Z‘SCO-?S)?' T (:)(O.ZS)LI(OHS)'I' @>(o.25)5

= 6..0839 + 0.0\465 + 0.0009366
= ]O.\035‘

d. Compute the mean, variance and standard deviation of X.

A= N ors - 7':]0.%?5}
s I n P | -
- ) 5(0.25)(0.75)

= §({025)
_E@ = io.%%l
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[QUESTION 2] (5 marks)
The time it takes a statistician to walk to work each day is normally
distributed with a mean of 20 minutes and a standard deviation of 2.5

minutes.
(a) If she leaves for work at 7:35am, what is the probability that
she will arrive to work by 8:00am?

(b) At what time must she leave for work, to give herself a 90%

chance of arriving by 8:00am?

C) P(><ezé>

= 0.9332
SHe HAS A 93.32/. CHANCE OF ARRIV(NG TO~
WGRK ON Time.

@ A0
2=?
=28
.28 = X240
2.5
8.2, =X =24
X = 23.2

SHe waeulp Have To [(sAave wWwoeRK AT

+:26 Am Y8 seconpg

TEST 2 (201-401-DW) Wednesday April 5, 2017



P[QUESTION 3] (5 marks)

Statistics final grades for a particular class are normally
distributed with a mean of 70 and a standard deviation of 10.
(a) What percentage of students passed the class?

(b) If we select a student at random from among those who passed the
class, what is the probability that the selected student has a grade
of 90 or higher?

(o) PCX),GO)
= P('—Z 7/ 60“?O>

|O
e i - >,~D
- |- 0.1527

- = 0.8413 \'gu{.\gzzop STUDRNTS PASSED

(b)  P(x%»90) = P(z »90-70)

10
= P(z»2)
ooy = OUSRRE
= 007228

P (qo Qn. Hiam \ STLUPRNTS WHG PAS‘S‘QD)

= 0.0228 _ [o.02%|
G B - |
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[QUESTION 4] (5 marks)

A study estimates that 70% of all Montrealers are bilingual. If this
is true, then what is the probability that a random sample of 2100
Montrealers will include between 1428 and 112 Montrealers,
inclusively, who are bilingual?

W e Have A Binae ol 'DlSTr‘:.BUTI-@'P\)
WILT 1 LS 2400

p=o.%
% we wanr Pl Hzaxs 1428)

WNe will USe THe NoRAMmal opprexXiMATIGTU

T Twe BiNemiol, becouse THs COMPUTATIGN
A T szﬂa' /

We G e THL Nirvan.,

np >5
X ncb)>5

Wz Use A Noramal DISTRIBOTIGA) W LT HL
M = NP = 2100 {0-F)= 1HFO
& (Y =

v n P Cb_) = ’gzlooCo.?)(OB) = 2|

We wmust P L >
S, (W5 £xe \y28.5

=

= P (Ws=1430 £ x ¢ 1428.5 ~l‘1%>
2|

P(-6y# ¢ xe—1.a8)
0.0239 -0

[l

= [6:6239]

THRAL 1S A 2.297 cHANCL of SAMmpANG
BoTweesr (2 2 1428 Bilinguald Mmontre
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o [QUESTION 5] (5 marks)

Bell Canada reports that long-distance telephone calls in Canada are
normally distributed with an average duration of

12.0 minutes and a
standard deviation of 4.0 minutes.

(a) What proportion of long-distance telephone calls in Canada last
longer than 15 minutes?

(b) What is the probability that the average of a random sample of
100 long-distance calls in Canada will exceed 13 minutes?

(o)

/,
s
15

- P(x>15) = P(2 >|§_~_—Cl;

P (25775)
- 8, 2265

[Z

FRuTZD b/tl th

| . (er N> 3¢
PR 7R = S )
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Og We can Asspme )oaaL NQFM%NOW&Q
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~ [QUESTION 6] (5 marks)
In the discrete probability distribution below, find p and o.

X ~2 1 ' 2 4
P(x) Ol 0.4 0.3 0.2

M: Z P D(X)

= a2 4 1w 4 20 3)F02)
= -02 +o0o4to.btOd
= (. ©

CS' = \\J )CZFDC)() - AJLZ
T (e Dt e+ Hea ke )| —(16) = \fszz—Qb)L

[QUESTION 7] (5 marks) | 2.
™ Using the standard normal distribution N(z;0,1) table to find the

following probabilities:

(&) BP0 = 2 € 0.25)

(b) P(-1.32 < z < 0.12)

(c) P(z > -1.06)

(d) P(-1.32 < z < 0.22)

(e) P( z < =-2.21)

(& 6.58F —~68 = p.ot®d

(b) ©0.S428 — 0.6934 = (.45 Y

-‘-———.'—.-—-—_—_-_-——.-

(@) o §ssH

@Q 0.5943F| — 0.0934= (0.49 37

| (83 Qo136
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[QUESTION 8] (5 marks)
Using the standard normal distribution N(z;0,1) table to solve for
the specified values in the following probabilities:

(a) Solve for k given P(0 < z < k) = 0.4616;

THe 2 volue’ Corresponping To ANV AREA
OF 0.9¢616 (o.6+c.%te§>

]K: 1.?;(

(b) Given ¢ = 5, solve for p given P(x > 0.75) = 0.6915;

P 2>o-‘+€-M«> = O.64915
5

2= -0.5 > —085 =0.35"M

5
P 1,((,(,: 3.25

(c) Given p = 50, solve for o in P(x < 47.75) = 0.2266;

VL .z H?.?S-—‘:?O) = 0.2266
o

O

O = <2285
-0.35

=1 3
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