“w ¢ly* noefey. . ) - o 2
a. . ote "‘é tot'se Tmo” 1x o T ostf ¢ e e data, . )

]
b. U the nu" ypothesis in symbols. [0 '
c. Stat- tr« ~l* - ative v rothesis in symbols.

d 7 -~ thete . ye o ST A S 1 0T 2T T

e. Cal~la* the p-value (¢ ~ =ved ~* = “ficance level). Show your* -, = "idiag~ =~ =u=>- ¥ curve
with t* ~ tail area or areas - ~ Zed, and circle your final answer. (I;-~2': questionif . ~at-

PPAN

T — A —
' . 8
G RERR PR = ) = GRPpy
1 7 7 W hd 1%35 ?/
f. State the rejection regi- ' - ad/or draw a picture of it. Use a = 0.05.
~— 7 1 —_ ! .

o 0o
g. Do you rejéc;'hxe null hypothesis? Answer Yes or No.

h. Is p<a? Answer Yes or No. (Ignore this question if it’s a t-test)

y
i. Are the results statistically significa- * at the 0.05 level? Answer Yes or No.
[}
< Q
. Cear cc ¢l derkt o b S )
J + r . s “".__’(.“'

T

oWt o Yes -

=@(‘d§.d~ \
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1. A machine is supposed to put an average of 500mg of peanut butter intp/;l 500mg jar. The amount it
actually dispenses is a normal random variable with mean that might qépal 500 and unknown variance.
A random sample of 9 jars of peanut butter yield a sample mean of @ 1 a sample standard deviation
of 1.2. Is there something wrong with the machine?
a. State the statistical model you adopt for these data.
The doda ans & now ' iwm 22aa Lo Frtm o e
m}, : 7 Rfin,, VM el -(?,4 gt _Hﬂ;&‘.;-!. / " T «‘l! g,‘m *,""

R - 5 0¢
b. State the null hypothesis in symbols. H P /él 500

. -

c. State the alternative hypothesis in symbols. 4., * /,Z»f PREIERSES)

d. Calculate the test statistic; show your work. The answer is a number. Circle your answer.

i

/f = i -/u 507 Ag o ___z’-" : /-?‘ > >
2/ 27 o o

e. State the rejection region and/or draw a picture of it. Use a = 0.05.

“,w“f“n [F1>2.308

~ 2,30k

f. Do you reject the null hypothesis? Answer Yes or No. Yoo

g. (Beimts) Are the results statistically significant at the 0.05 level? Answer Yes or No. ‘Yz p

h. Ressts) Can we conclude that consumers are being cheated?

/(/0/ THEY e ?,Qﬂ/mb 971’)[/1[4 MM bo%“?“?/l



2. In ataste test, a random sample of 50 consumers tasted two unlabelled cups of cola beverage, and
judged which one had a better flavour. Thirty chose Pepsi and 20 chose Cooke. We want to know
whether, in the population, there is a difference in preference. Please proceed by answering these
questions. The sample size is big enough; you don’t need to check it.

a. “¢T%H8 - State the statistical model you adopt for these data.
Daty e a Nendd oim ‘@“-’W',w {\’AO “r G /‘M‘“?-ﬂ h /66114)/

Pcfu/’cu‘l“/han\ witn POX=))z2pP e/ P/X:d):/—/ﬂ

b. (&£G&s) State the null hypothesis in symbols. HQ PP *2/'
c. (PomEis) State the alternative hypothesis in symbols. /+q P é

%

d. (¥PesEhs) Calculate the test statistic; show your work. The answer is a number. Circle your
answer.

” . X - _~__—_—1 .>
5J_:"I__—I‘A)C_ ( /- 'ﬂo) (Q g)(v S) ‘ O;O; N
V NSRS

i V. so

e. ( E5@3) Calculate the p-value (observed significance level). Show your work, including a picture
of a curve with the tail area or areas shaded, and circle your final answer.




f.  (Points) State the rejection region and/or draw a picture of it. Use o = 0.05.

_]"(‘1(“ C [C/(:

g. (Points) Do you reject the null hypothesis? Answer Yes or,vao.\

Py

h. (Points) Is p<a? Answer Yes orél,_;).
1. ( Points) Are the results statistically significant at the 0.05 level? Answer Yes orCN(;

J-  (Points) Can we conclude that Pepsi is favoured over Coke in the population? Answer Yes 01(’ N’o,/"



3. Who retires earlier, men or women? Independent random samples of 75 men and 75 women yielded a
mean retirement age of 66.2 with a standard deviation of 4.5 for men, and a mean retirement age of 64.7
with a standard deviation of 3.2 for women.

a. State the statistical model you adopt for these data.

P - ) 2.
a%, Lo s M, U , amed v, S
b@f - Cet E ) d .
I R

b. State the null hypothesis in symbols. /_‘[0 N // , = /ﬂ 2
c. State the alternative hypothesis in symbols. Hq ' /é/ # /é/ -
‘ L

d. Calculate the test statistic; show your work. The answer is a number. Circle your answer.

8 - ’ e e ‘._..;... (D Go 1 - 6‘4 7
T S
) = G5 3.2t
oo 12 | — 4 =
) 35 0 7
—
o = -

y)
v)
N
WwJ
M
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e. Calculate the p-value (observed significance level). Show your work, including a picture of a curve
with the tail area or areas shaded, and circle your final answer.

-

) h
.,/ ) hie

.1

- 0‘ » -
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————

P—-»V@J?M 2 Q(us“m‘?‘%é) ’;-(aO/gg)
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f. (EeBR) State the rejection region and/or draw a picture of it.  Use a = 0.05.

dé‘-;%;l’_’__
(-9 (-9

g. (‘Bgm® Do you reject the null hypothesis? Answer No.

h. Romsy [s p<a? Answei@or No.
1. Bosy Are the results statistically significant at the 0.05 level? Answex@yr No.

J- @Raimmy Can we conclude that men retire later on averager No.

2] =/ 9¢




4. Weights of livestock are known to be normally distributed. Five beef cattle are randomly assigned to
an experimental growth hormone, and four are not. In other ways, all the cattle are treated the same. At
maturity, the group that received the hormone had a mean weight of 840 kg with a standard deviation of
34, while those that did not get the hormone had a mean weight of 790 kg with a standard deviation of
33.

a. State the statistical model you adopt for these data.
Th deta anv radiesn, oo F Aandoe Sewngdie A
i/’l ¢ e Fregald AJ(:Q uﬁf:‘/d"‘/"‘j m b ‘ ;jt/(&] o
. UM R (Wﬂ/,/{,#//,ejc(:qo//_{‘j

b. State the null hypothesis in symbols. zé/ o /Q = 4 2
p (
c. State the alternative hypothesis in symbols. T_} o) /7 _7/ /47 2
/ .

d. Calculate the test statistic; show your work. The answer is a number. Circle your answer.

(5o 3#te (400337 HEAFEIRT 1092557

> Sre - 7 7
4 = X, - Xz B¢~ 790
50

_ = 2.2
(3305?9/)(06?0@
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e. (Pems) State the rejection region and/or draw a picture of it. Use a = 0.05.

el BT T ) W15

,.-/
B

~p 36T 0 e3F

f. ¢ReEsT Do you reject the null hypothesis? Answer Yes o@

g. EBsims) Is p<a? Answer Yes on\@Q
h. («EEms) Are the results statistically significant at the 0.05 level? Answer Yes o@
i. iwmws) Can we conclude that the growth hormone makes the cattle heavier? A/ 0
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5. Every quarter, a different random sample of chewing gum and bubble gum users are asked about gum
advertisements they recall seeing or hearing. This is called a “tracking study.” Last quarter, 550
consumers were interviewed, and 64% recalled at least one commercial for Wrigley’s gum. This
quarter, 500 consumers were interviewed, and 62% recalled at least one Wrigley’s advertisement. We
want to know if this is a real change. Please proceed by answering these questions. The sample sizes
are more than big enough; you don’t need to check.

a. State the statistical model you adopt for ?ese data.

NDate ane i St R wdewu &Ww M

. .- v J .
bymareqg } T ipes wey R T
Vg
s L p= %2
b. State the null hypothesis in symbols. N o 0y

c. State the alternative hypothesis in symbols. H ol 1% # Pl
/

d. Calculate the test statistic; show your work. The answer is a number. Circle your answer.

A - v ;
A Ny s Na Pe (550) (,64) + 7o) (. 62)
Nyt Ne 1o 50
T52 + 2lv
= /%Jgo — = o 6305

V)




e. Calculate the p-value (observed significance level). Show your work, including a picture of a curve
with the tail area or areas shaded, and circle your final answer.

/L//t/ \[—-s:&

w7 O b7

P-velu & 0(.5-.248;) =

f. (Points) State the rejection region and/or draw a picture of it. Use a = 0.05.

g

~1.9¢ © (+9¢

g. ( Points) Do you reject the null hypothesis? Answer Yes o@

h. ( Points) Is p<a? Answer Yes or@
i. (Points) Are the results statistically significant at the 0.05 level? Answer Yes or

j-  (Points) Can we conclude that advertising awareness really went down in the population? Answer

Yes or





