Second Exam for MTH 23

November 7, 2017
Nikos Apostolakis

Name: AN\SWB‘(S

Instructions:

This exam contains 7 pages (including this cover page) and 5 questions. Each question is worth 20
points, and so the perfect score in this exam is 100 points. Check to see if any pages are missing. Enter
your name on the top of this page, and put your initials on the top of every page, in case the pages
become separated.

You may use only the provided formulae sheet. You may not use your book or notes.
You are allowed to use a calculator.

You are required to show your work on each problem on this exam. The following rules apply:

e You have to enter the answer of each question in the provided box or blank line. You have to
circle your answer in the multiple choice questions.

e Mysterious or unsupported answers will not receive full credit. A correct answer, unsupported
by calculations, explanation, or other work will receive no credit; an incorrect answer supported
by substantially correct calculations and explanations might still receive partial credit.

e If you need more space, use the back of the last page; clearly indicate when you have done this.
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1. The National Infomercial Marketing Association conducted a survey among buyers of a particular
product, and the results are shown in the table below, where x represent the number of times
buyers of a product had watched a TV infomercial before purchasing the product, and p(z) the
probability that buyers purchase the product after watching it = times. Values of 5 or more for x
were treated as 5.

£ p(az) X PCr) XQ ){L PUx)
1 | 027 | 0.97 l 0.21
2 | 0.y | 6.2 | ¢ I, 64
3 0.08 0.2 | 9 0.72
4 | 0.09 0.3¢1 (4 VLoay
5 | 0.15 0.5 | 25 3.5
S L 2.an 1. 82
(a) Complete the missing probability. Twe suw of ol the  peopaps Lves 2300z V. TH we s
all e givan ?rabq\o'\Q'\*\es we qee: 0.0T+0.0%843.0940.1520.59.  So PCRY=1-0.59 = 0.yl
(b) What is the probability that buyers watch three or fewer infomercials before purchasing the
product?

P (x<?):= £ () + L) +p(3)

0.271 +0.41 + 0.0R

11

1

0.76

Answer: The probabilityis | (),7¢

(c) Compute the expected value of this distribution.

S¢e cable ohevye,

b= 2 xpony = 2044

. Note: T£s o ﬂooA
Answer: The expected valueis p= |9 Practice ©o posprpene
. e Youwding omeil the
(d) Compute the standard deviation of this distribution. famoll calleuk o tiom
i

o = Ex'lpoq—‘ﬂ- - V7.?2—Q.uq1 = N\N1.82-5.953 =

\.g66y ~\,37

Answer: The standard deviationiso = |1, 37
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2. About 45% of those called for jury duty will find an excuse to avoid it. Suppose 5 people are
randomly called for jury duty, and let r stand for the number of people that actually show up, i.e.

they do not find an excuse to avoid it. TWs 35 o Siwowiol disicibution winh mee

(a) Using the appropriate table, fill in the following chart: =~ owd succes shewing up, 80 Pzi-. 5= ,55

rl 0 | 1 | 2 | 3 | 4 | 5
P(r)Jora  Jows | .o76 | 331 | .206 | .oso

(b) Find the expected value i and the standard deviation o of this probability distribution.

We CDU‘QA Wse t\we -EO\'DQ('_ bt we Aew‘-q: meed .(:a‘,

T A [aN E'w\ow\'\o.l D\&JC('\\D“'E'\Q‘V\ ovwd  we Woue 'QQ~<\MU.LQQ' =5 °= 55
' ? - ] a: . Lk‘)-

=me oz E-p.55 - 2,75

o = Ywpq = (5-0.55.0u5 = [L.a315 R 1.9

Answer: The expected valueis = (9 75

The standard deviation is o = . 1

(c) Determine the probability that all 5 serve on jury duty.

T cowm \he

P(S’\: 0D.05

S_M_:_ Wse tWhe QQTW*V‘Q*O‘ P("B: LV\\ \j‘r "

Pisy = (2) (LssY Lusf™
= 10 Gy
~ - (vsoa) L)
~ 0.5032

Answer: The probabilityis | 05
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3. The Research Department of a company that manufactures watches has determined that their
watches have an average lifetime of 28 months before certain electronic components deteriorate,
causing the watches to become unreliable. They have also find that the standard deviation of
lifetimes is 5 months and that the distribution of lifetimes is normal.

(a) If the company guarantees a full refund on any defective watch for 2 years after purchase,
what percentage of the total production should the company expect to replace?

L&": L We vowvdowm

vociable « L cawnd Lo K\he Q"Kee\w«a o& o wsonalhn.

‘l \5&,0&& RS PRI MowneWws S WwWe wowmk ka(ﬂq\

Sia co

KNS N\'arcwo\m we \Q'\ﬂ vse  + e l—tabae;

The 9 -scoce thac covcespowds <o x-= byn

"

o
5

=-0.8
Fro\u« -t\hg -EQ\DQC

L/ o
SD P(XL 2wy = F(1<,0_&\:D.9-\\q whels vy VAT

Pevc entane

Answer: The prebelitigy is |21.199,

(b) If the company doesn’t want to make refunds on more than 12% of the watches it makes, how
long should the guarantee period be (to the nearest month)?

\NE_ ore Q/:o'k_\v\s S;\\/ o \)0~lv~e X-x S3  k\Woue P (x < X*\ - 9

We [Loorx Ywside tWwe BQA\‘ oj( the 2 xoble Lee I\ omd we Lind

A'N \ « . .
TWo & RS S exou—l‘_\ W \We W\AALQ b&tweev\ \ 20 L\No & coxresg QOMAS “~ o

2= -0, ow .90 tMoa+t covresesmds ko 3:-- 118,  So

we tope 2% = TIIELW)
Q,
Ve c0~(ve_s\nv\é'\wt\ cow  Scove iy
* *
X7 =z o . + b ocen = Ve :
., 0 .,
- 22.125
QQUMA.\MS W e OJQ,—t ‘11 U\ADV\%\'\S‘

Answer: The guarantee should be | 2 9. |months.

- - \\15
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4. Let x be arandom variable that represents the level of glucose in the blood (milligrams per deciliter

of blood) after al2 hour fast. The random variable x has a distribution that is approximately normal
with g = 85 and o = 20.

. R . 2
(a) What is the probability that = is more than 607 We wour P Uxs 60)

Vhe 92 -Score tWad Coxre spowmds €2 x= 60

- _x_p_eo—iis__fl__F
[ Z = - 2o ao‘—\‘ls

So PUx>60)= P(2>-125) = P2<l.25) = u.gayy

Co\r‘lé o\iga \I\o&e

wsed V- Pl2c-125)

Answer: The probability is |, 394y

(b) Suppose that a doctor uses the average z for a sample of n = 4 tests, taken a week apart.
i. What type of distribution does z have?

S. e W - . .
Vv twe p ?U\\B‘E\OM Koo~ 'V\O<w\oa \0‘3 cuT

. (o 20 20
15 wmovwal W = = 85 wd o = —— = - = -
A b s P x > E ) P \0
Answer: 7 followsa wo.cwol  distribution, with p = _ &5 ando= \0
ii. What is the probability that 75 < z < 100?
The 2-Stove hov x-15 is . 2ohx _15-85 o
L ) T
The 2- S e rQor X 2 \00 s 2 :—x-V‘; - \00-&85 - E-_\.S
0 x V0 10

Se P85 ¢ X 2100) = P(-12 2 «1.5)

= P (24\53 - \)(24'\\
= 0.933%9 - 0.!5 8T

= 0.7745

Answer: The probability is

0.7745
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5. Long experience with a certain course shows that about 71% of the students pass. This fall 80
students are taking this course. Let r be a random variable that represents the number of students

that will pass.
(a) What is the number of students expected to pass this semester?

v Lﬁlkﬁuj o m‘f\"‘QQ &'.‘S'Ef-\‘o“\k'\n\n m-\-‘c\\ L 80 o d 0
“ 'P: L

So \ne Q ®Qe cked volue (RS = v
= 8)0'0.7}
- 56. %

Q“'MA\“:IS  Ahe meevest vxege Rivesy 571

Answer: The number of students expected to pass this semesteris |5

(b) Explain why the normal approximation to the binomial would apply.
9= t- . 11=,39
Siwnee \oo.b\p\ V\? 0~V'A
— MO‘\' ace Nragre A\ au r@'\ué_

mQ= 56.7 > B 3:)
wg = §0-0.99 =23.2 75 the morwol  aygrexiwmonien to  biweuniol ~ephies

(c) Estimate the probability of at least 60 students passing.

\)\\—: 56.% Ss « NS ogeeIWivoced by o 'Y\Q‘(\D«QQ candsw Nacioble *
S P Wik ps 56,8 avd o o= o406 Soe
= VRN Qe >) =
{ - 0.20 Ple= o) = Y’(x?éO-S)-P(270‘733
7 ~ )
= ‘{\b.q'm
~ 4.06 . b5-568 = Plzc-0.92)
Ly . DB
3.7
- = . 1762
2y
J0.A3

Answer: The probabilityis | (), |3
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Useful Formulae

Discrete random variables:

p=Ywp) o=y -t |= /3 atp) -2

Binomial Distribution

n T NnN—r
g=1-p P(?“)=<>pq p=np  o=,/npq

r
rfa/c:cors
nl=1-2-3--.n (n>:”(”_1)”’(”_r+1)
r r!
Normal Distribution:
z = TR r=z0+ U
o

Pla<z<b)=P(z<b)—P(z<a)

P(z>a)=1—-P(z<a)=P(z < —a)

Sampling distribution:

Og

Mz = [y 09?:%

z is normal if x is. It is approximately normal if n > 30.

Normal Approximation to the Binomial:
Valid whennp > 5and nq > 5.

Pk<r<l)~Pk-05<z<l+0.5)



