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Name:
Instructions:
e Write your name and section on this cover page.
e Turn off your cell phone and put it away.
e You may use a calculator. However, you may not use a calculator on your phone
or any other device that connects to the internet.
e You must show all your work. Purely numerical answers with no notation and no
steps shown will not receive credit.
e You have 50 minutes to complete the exam.
e You are expected to obey the Honor Code while taking this test. You may not
discuss the exam with any other students until the exams have been returned.
e You may ask the instructor for clarification during the exam. Students who violate
the Honor Code will be referred to the Honor Code Council.
e If you witness others violating the Honor Code, you have a duty to report them to
the Honor Code Council.
e Students must pledge to obey the Honor Code by signing below. Unsigned exams

will not be graded.

I understand and agree to abide by the principles of the Honor Code of Mount Holyoke
College.
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Multiple Choice (circle the letter corresponding to your answer) (4 pts each)
1. Suppose Z ~ Normal(pn = 0,0 = 1). Then, P(Z =1) =
(a) O - the probability of a single point for a continuous distribution is always 0.
(b) 1
(c) 0.5
(d) 0.68

2. Complete the following sentence: When conducting a hypothesis test, we
and then evaluate the test results to determine if there is enough evidence to

(a) Assume that the null hypothesis is false; accept the null hypothesis

(b) Assume that the null hypothesis is true; reject the null hypothesis
(c) Assume that the alternative hypothesis is true; reject the null hypothesis
(d) Assume the alternative hypothesis is false; reject the alternative hypothesis

3. Based on a random sample of 120 rhesus monkeys, a 95% confidence interval for
the proportion of rhesus monkeys that live in a captive breeding facility and were
assigned to research studies is (0.67, 0.83). Which of the following is true?

(a) 95 of the sampled monkeys were assigned to research studies (this is not the
meaning of the 95% confidence interval)

(b) the margin of error for the confidence interval is 0.16 0.83-0.16 is 0.67, so this
can’t be the margin of error

(c) if we used a different confidence level, the interval would not be symmetric
about the sample proportion (they are always symmetric)

(d) none of the above are true

4. The distribution of coin years (in circulation) is left-skewed - there are more newer
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(d) none ot the above are true

4. The distribution of coin years (in circulation) is left-skewed - there are more newer
coins in use than older coins. The sampling distribution for average coin year is

(a) left-skewed
(b) right-skewed

(c) symmetric (assuming the conditions of the Central Limit Theorem are sat-
isfied.)

(d) bimodal

5. When a variable follows a normal distribution, what percent of observations are
contained within 1.96 standard deviations of the mean?

(a) 90%
(b) 68%

(c) 95% (1.96 is the critical value for a 95% confidence interval, and this problem
describes how we get that value)
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(d) 99.7%
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Short Answer

1. (20 pts) At vogurt factory, the amounts which go into yvogurt containers are sup-
posed to be normally distributed with mean 6 ounces and standard deviation (.02
ounces (i.e. X ~ Normal(6,0.02)). Once every 15 minutes, a container is selected
from the production line and its contents are measured preciselv. If the amount
of vogurt 18 below 5.96 ounces or above 6.04 ounces, then the bottle fails quality

control inspection. ) .
ﬂu& DU AN =

> pnorm(g=5.96, mean=6, sd=0.02) MGY'NU}VQ\ o\qgj(, 4

[1] 0.02275013 J(B’V‘DKJ’EJI_/V\
> pnorm(q=5.96, mean=6, sd=0.02/sqrt(30))
[1] 3.163034e-28

For (a), you may nced some or all of the following R output:

(a) What percent of vogurt containers fail quality control inspection? In addition
to showing your notation and work, you may want to draw a picture. (5 pts)

Wovwal (0,002 P(X 2604 ) P(’\:W{/imaa) 2 P(X706.04)+ P(X£5A0)
ol L8 AL (waaﬂ_ A/("gf(\

\ ZIOXP(y 25 a1



YX2b L) rkm’(j’v\%}: FAA /90U )T F(X<Div)
mad distn
= 2XP(X £5a0L) S

= X cEeng
sad 540522 b L.o2 L.od L.0b = 0.045% = 4.95°% ;Fcu{,

(b) Ome yogurt container contains 5.99 ounces.
observation and interpret it. (6 pts)

2= %—p  95M-b _ mg.g
g 0.02

Thig V&O Covdtimun ‘s condronds 4
05 cioinaand duviafions dbow Fha eon

(¢) Consider the sampling distribution for the average amount of yogurt in a

container. Assume the sample size is 20.
Rﬁcau ) ]'/F (i) What is the mean of this sampling distribution? (3 pts)
the observatsons

Clalculate the z-score for this

M W\G\«Q- ) Whal is the standard error of this sampling distribution? (3 pis)
O O‘f //\
Hen "C)V\,e.) n = 20
: iii) What is the shape of this sampling distribution? ls it approximate or
SOWMQ&
exact? (3 pts)

dhgtin Ao The
o AL

Normal (e “Am ), KPW i\/ém A0 WW%W
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2. (20 pts) A Gallup Poll found that 7% of teenagers (ages 13 to 17) suffer from
arachnophobia and are extremely afraid of spiders. At a summer camp, there are
10 teenagers in each tent. Assume that these 10 teenagers are independent of each
other.

(a) What distribution is most appropriate to model this problem
Biromi el
(b) What conditions need to be satislicd to apply the distribution you choge in
(a)? Bricfly identify how they are satisfied in this problem. (8 pts)

| Fxed A ,}YOVQA y.= VO
2. Soume ’Bﬂﬂobcdm‘extm Lrj‘\gw;c,ws 1o Iranc e

! (2 pts)



CFixed & Ayics, o= VY .
2, Soua ”ébwobcdm‘@m “%mcc,vv\fw ;Y et
oUftn from G d or
3. Fach Tvial o Sulcidbh &Y Fou v (W
4 J,Vickiq%Q/\Cﬂiﬁﬂj% iods — osmduoned  on SBV’D’RFQJLA“(\.

For (¢) ay need some or all of the following R output:

> dbinom{0, 10, 0.07)
[1] 0.4839823
> dbinom(1, 10, 0.07)
[1] 0.3642878

(¢) Calculate the probability that at least one of them suffers from nrachnoplu‘;bia

(5 pts) e
X = hner Wi swddgn From o pmwu

POXZ1) = |- Rloyx=o)
= | - o

(d) Caleulate the probability that al most one of them sulfers from arachnophobia.
(5 pts)

P(X £1) = Hiesin b
Z0.4%4 + 0.3b4Y

=0.%4 %
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3. (20 pis} 400 students were randomly sampled [rom a large university, and 280 said
they did not get enough sleep. Tn thig problem, you will conduct a hypothesis test
to check whether this represents a statistically significant difference from 50%. Use
a significance level of 0.01.

(a) State whether the parameter of interest is a mean or a proportion. (1 pt)



(a) State whether the parameter of interest is a mean or a proportion. (1 pt)

pro Powh‘w\

(b) State the mull and alternative hypotheses for your test. (4 pts)
Hp p+0.5
(¢} Check any conditions vou need to satisfv to complete the test. (3 pts)

VP = 400 x 0.5 =200 2 |0 o E@QLO\JLA
Y\U"Po) = 40pX0.5=200 210 v L’Y\WM

(d) Caleulate the test siatistic for your test. (4 pls)

230
2= oo~ 9% _ g

—

OSUOS) /500

(e) Estimate the p-value associated with vour test statistic. (Hint: Use the 68-95-
99.7 rule.) (1 pt)

m?vwm ~ 0. Recodl | snet A9k
0 by vokions o M‘U’V\M/\, 5 SJCOU(\&«GJLO\

c?é/m&hwus 0.20[0 A0 eru’\ ‘H/\LJTO\J\@S 3

(f) Interpret the 1mulf of yout' test and state your conclusion in the context of the

problem. (7 pts) ) ’EGUUW\W
AL S0 WW m
oo AT 50"/
ok m WV e oo ot

e wwo
?/TWMMLW ot
do %ﬁ WV\%/Q’\‘SW LW'Z:S&SY‘@

(d) o \?mf*
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4. (20 pts) An expensive restaurant claims that the average waiting time for dinner
is approximately 60 minutes, but we to
make the restaurant appear more exclusive and successful. A random sample of 30
customers vields an average waiting time of 51 minntes. Assume the population
standard deviation iz 9.5 minutes.

(a) State whether the parameter of interest is a mean or a proportion. (1 pt)

For (b)-(c). you may need some or all of the following R output:
> qnorm(p=0.025, mean=0, sd=1, lower.tail=FALSE)

[1] 1.959964

> pnorm(g=0.025, mean=1, sd=1, lower.tail=FALSE)

[1] 0.8352199

> pnorm((51-60)/(9.5/sqrt(30)), 0, 1, lower.tail=TRUE)
[1] 1.057413e-07

(b) Estimale the average waiting time for this restaurant. Be sure to check any

/ relevant conditions and interpret your answer. (8 pts) q 6

Construct  + willx SE - B x W s

ot = (S riyund s
We o A6°M wwwwﬂmm

woik Bwe o Debweane 41 and SA & ot

(¢) Conduct a hypothesis test to determine if there is evidence that the reported
wait time is inflated (i.e. the true wait time is less than reported). State your
conclusion in the context of the problem. (8 pts)

O Stode Aupothuses. Ho: =00 VE. Hatu Zb0

@ Use Condidunce WHERIRlL. o 2 scove + p- Vot
€ W@rpﬂ}r Sunee oWt 5%e OT o Lelsvws
JEONRESIEE Thie A0 i dunce ot he

o Ay Ahere WO yaimudeh

If vou were to construct a 90% confidence interval that corresponded to this
hypothesis test would you expect 60 minutes to be in the interval? (3 pts)

No ginee ot wan ot an e
45°)s confidamen wnkonol, i wodd
not o n e A0fo Condidenca
MM\[O\/QJ MW/ ﬁ el V\QO’L)‘L/G'UU‘@L.
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STAT 140 Midterm II Formula Sheet
e 68-95-99.7 Rule

e 68% S
95%
99.7% N
I T T T T T 1
u—30 pu—20 pu-—o u H+ao w+20 pu+3o

e 7 score: z = =&
e Binomial mean: E(X) =np
e Binomial standard deviation: 1/Var(X) = \/np(1 — p)
e Binomial formula: P(X = k) = " Prl=p)t = pf (1 =)t
k —_— I(n—Fk)!
“~~  P(single scenario)
# scenarios
e Standard errors

e Conditions for “sufficiently large” sample size
np > 10 and np(1 — p) > 10
n > 30
e Confidence intervals
point estimate 4+ margin of error = point estimate + critical value x SFE
ptz*x SE
Ttz x SE
TEty x SE df =n—1
e Hypothesis tests

point estimate—hypothesized value
standard error

test statistic =

P—po

“ T o poyin
__ ZT—po

2= 5/

t = T—Ho
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o R Code: Normal Distribution
P(X < z) = pnorm(q = x,mean = /i, sd = 0, lower.tail = TRUE)
P(X > ) = pnorm(q = x,mean = 1, sd = 0, lower.tail = FALSE)
z = gqnorm(p = P(X < z),mean = p, sd = 0, lower.tail = TRUE)
r = gqnorm(p = P(X > z),mean = y,sd = 0, lower.tail = FALSE)
e R Code: t-Distribution
P(T <t)=pt(q=1,df =n —1,1lower.tail = TRUE)
P(T' >1t) =pt(q=1t,df =n — 1, lower.tail = FALSE)
t=qt(p=P(T <t),df =n—1,lower.tail = TRUE)
t=qt(p=P(T >1t),df =n —1,1lower.tail = FALSE)
e R Code: Binomial Distribution
P(X = k) = dbinom(x = k, size =n, prob=p)
P(X < k) = pbinom(q = k, size =n, prob =p, lower.tail = TRUE)
P(X > k) = pbinom(q = k, size =n, prob=p, lower.tail = FALSE)
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