Practice Exam (1)

QL1 If the uric acid values in normal adult males are approximately normally distributed
with a mean and standard deviation 5.6 and 1.1 mg percent, respectively. Find the
probability that a sample of size 16 will yield a mean greater than 6.2.

Q2 for a population of 17-year-old boys and 17-year-old girls, the means and standard
deviations, respectively, of their subscapular skinfold thickness values are as follows:
boys, 9.5 and 5.5; girls, 14.6 and 8.5, simple random samples of 50 boys,and.40 girls are
selected from the populations.

A) What is the standard error of the girls’ sample mean?
B) What is the variance of the boys’ sample mean?
C) What is the probability that the boys’ average is less than 10?

Q3 suppose the number of emergency cases.in a hospital nermally distributed with mean
5.2 per hour and standard deviation 2.28/per hour. In‘a sample of 36 hours, what is the
probability that the sample mean of the number of cases will be at most 4.8 cases per
hour?

Q4 the mean waiting time 1 a cliniefis normally distributed with standard deviation of 8
minutes, a random sample of\18 patients has a waiting time mean 23 minutes. Find 90%
confidence interval for the'waliting time mean in the clinic.

Q5 A researcher is.interested in constructing a 95% confidence interval for the proportion
of drug addicts, say p, Wwho recover after a rehabilitation course. He requires his margin of
error nat exceeding 0-05. find the minimum sample size needed to construct such an
interval if theretissno prior information about p.

Q6 Suppose a clinical trial is conducted to test the efficacy of a new drug, spectinomycin,
for treating gonorrhea in females. Forty-six patients are given a 4-g daily dose of the drug
and are seen 1 week later, at which time 6 of the patients still have gonorrhea.

A) What is the best point estimate for p, the probability of a failure with the drug?
B) What is a 95% CI for p?
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Q7 The data in table concern the mean triceps skin-fold thickness in a group of normal
men and a group of men with chronic airflow limitation.

Group Mean sd n
Normal 1.35 0.5 40
Chronic airflow limitation 0.92 0.4 32

A) What is the standard error of the mean for each group?
B) Assume that the central-limit theorem is applicable. What does it mean in this
context?

Q8 Suppose we want to estimate the concentration (ug/mL) of a'specific dose of
ampicillin in the urine after various periods of time. We reeruit 25,volunteers who have
received ampicillin and find they have a mean coneentration‘of 7.0 ug/mL with a
standard deviation of 2.0 pg/ml. Assume the underlying'pepulation distribution of
concentrations is normally distributed. Find a95% CI for the population mean
concentration.

Q9 The mean serum-creatininetlevel measured 1 12 patients 24 hours after they received
a newly proposed antibiotic was 1.2'mg/dL.

A) If the mean and standard deviation of serum creatinine in the general population are
1.0 and 0.4 mg/dL, respectively, then, using a significance level of .05, test whether
the mean serum-creatinineievel in this group is different from that of the general
population:

B) What iS'the p-value for the test?

Q10 compute:

A) The probability that a t distribution with 30 df exceeds 2.04.
B) The lower 10th percentile of a t distribution with 60 df.

C) Find the upper 1st percentile of a t distribution with 16 df.
D) Find the upper 2.5th percentile of a t distribution with 7 df.
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Q11 Suppose the incidence rate of myocardial infarction (MI) was 5 per 1000 among 45-
to 54-year-old men in 2000. To look at changes in incidence over time, 5000 men in this
age group were followed for 1 year starting in 2010. Fifteen new cases of MI were found.

A) Using the critical-value method with a = .05, test the hypothesis that incidence
rates of MI changed from 2000 to 2010.
B) Report a p-value to correspond to your answer in part (a)

Q12 Suppose the annual incidence of asthma in the general population ameng children 0—
4 years of age is 1.4% for boys and 1% for girls.

A) If 10 cases are observed over 1 year among 500 boys 044 years, of age,with
smoking mothers, then test whether there is a significant différence\in-asthma
incidence between this group and the general population usingthecritical-value
method with a two-sided test. Use «=0.05.

B) Report a p-value corresponding to your answer in part,(a).

Q13 Is the difference between the mean annual salaries’of entry level software engineers
in Raleigh and Wichita is different from‘zero? To decide, you select a random sample of
entry level software engineers from each city< Theresults of each survey are shown in
the figure at the table. Assume the samples’ standard deviations are S; = $10,850 and S,
= $10,970.

At a = 0.05, what shoulddyou conclude?

Raleigh Wichita
X, = 64,270 X, = 62,610
Tl1 e 32 nz == 30

Q14 One ofthe fallowing statements if false

A) Analternative,hypothesis is a statistical hypothesis that contains a statement of
equality.

B) A type\ll error occurs if the null hypothesis is not rejected when it’s false.

C) A type I error occurs if the null hypothesis is rejected when it’s true.

D) In a hypothesis test, the level of significance is your maximum allowable probability
of making a type I error.

E) If the P-value is greater than the level of significance, then there is no enough

evidence to reject the null hypothesis.

Page | 3



Q15 The mean serum-creatinine level measured in 13 patients 24 hours after they
received a newly proposed antibiotic was 1.1 mg/dL. If the mean and standard deviation
of serum creatinine in the general population are 1.0 and 0.4 mg/dL, respectively, then,
using a significance level of 0.05, test whether the mean serum-creatinine level in a group
of is different from that of the general population. Then:

A) Test stat = 0.97, Fail to reject HO. There is sufficient evidence to conclude that the
mean serum-creatinine level in this particular group of patients is different from that
of the general population.

B) Test stat = 1.96, Reject HO. There is insufficient evidence to cenclude, that,the mean
serum-creatinine level in this particular group of patients isdifferent fram that of the
general population.

C) Test stat = 0.90, Fail to reject HO. There is insufficient'evidence to conclude that the
mean serum-creatinine level in this particular group.ef patients.is different from that
of the general population.

D) Test stat =-1.96, Reject HO. There is sufficient evidence taxconclude that the mean
serum-creatinine level in this particular group of patients is'different from that of the
general population.

Q16 A population is normally distributed with unknown variance. A researcher claims
that the population mean is mote than 60. A sample of size 10 showed mean 61 and
standard deviation 2. Testing at a =30.01

A) We reject Hy, if the test\statisti¢”> 3.250 and the test statistic = 1.73
B) We reject H,, if the tesstatistic > 2.821 and the test statistic = 1.58
C) We reject.H,, if thetestistatistic > 2.602 and the test statistic = 1.58
D) We rejectH,, If the test statistic > 1.833 and the test statistic = 1.73
E) Wereject Hy,if the test statistic > 1.383 and the test statistic = 1.58

Q17 Suppose the annual incidence of asthma in the general population among boys 0—4
years of ageris 1.4%. If 11 cases are observed over 1 year among 550 boys 04 years of
age with smoking mothers, then test whether there is a significant difference in asthma
incidence between this group and the general population of boys 0—4 years of age using
the critical-value method with a two-sided test. (Use a = 0.05.), then:

A) p-value = 0.1151, Reject HO; based on the results we find that there is sufficient
evidence to conclude that there is a significant difference in asthma incidence between
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the population of boys 04 years of age with smoking mothers and the general
population.

B) P-value=0.1151, Fail to reject HO; based on the results we find that there is sufficient
evidence to conclude that there is a significant difference in asthma incidence between
the population of boys 04 years of age with smoking mothers and the general
population.

C) p-value=0.2302, Fail to reject HO; based on the results we find that there is
insufficient evidence to conclude that there is a significant difference in asthma
incidence between the population of boys 04 years of age with.smokingumothers and
the general population.

D) p-value=0.2302, Reject HO; based on the results we find that there is insufficient
evidence to conclude that there is a significant difference iniasthma inetdence between
the population of boys 0—4 years of age with smoking,mothers and the general
population.

Q18 The grades of males are normally distributed andsthe grades of females are normally
distributed. A researcher claims that the'man of<the male grades p, is smaller than the
mean of the female grade p,. A random sample of 9 males showed a mean 60 and
variance 9, another random samplewef female 16 showed mean 63 and variance 16
testing at a = 0.005

A) The test statistic==1.95 and there is enough evidence to support the claim.

B) The test statistic==1.95and there is not enough evidence to support the claim.

C) The'test statistic=—3.68and there is enough evidence to support the claim.

D)y The test statistic=—2.807 and there is not enough evidence to support the claim.

E) The teststatistic=—2.807and there is enough evidence to support the claim.

Q19 A randem sample of size 16 has mean 54 and standard deviation 4. Assuming that
the population is normally distributed. In such a case, the 99% confidence interval for the

population mean is:
A) (52.659,55.341) B)(52.247,55.753) C) (51.869,56.131)

D) (51.398,56.602) E) (51.053,56.947)
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Q20 Population 1 and population 2 are normally distrusted with equal variances. A

sample of size 10 is chosen from population 1 and showed mean 40 and standard

deviation 5. A sample of size 15 is chosen from population and showed mean 34 and

standard deviation 8. Let p,be the man of population 1 and p, be the mean of population

2. Then the 90% confidence interval for p; — p, is

A) 143 <p; —p, <10.57
B) 112 <y, —u, <10.89
C) 1.03<u, —u, <1097
D) 133 <y, —u, <10.67
E) 1.23 < py —p, < 10.77

Q21 The weights of newborn babies before and.after taking vitamins are given by the

following table A =wighet before, B = weight after.

Baby A B
1 2 3
2 4 4
3 2 4

A researcher-claims that the mean weights is different from zero. Let d = A — B, then

testing at.a = 0.005;

A) Hgpy =0, and the test statistic = —1.52
B) Hy:p,; # 0, and the test statistic = —1.47
C) Hy: ug = 0, and the test statistic = —1.73
D) Hy: ug # 0, and the test statistic = —1.61
E) Hy: ug = 0, and the test statistic = —1.38
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Q22 Assuming that the population standard deviation is 3 and a researcher claims that the
population mean is different from 40. A random sample of size 36 showed mean 39.

Testing at a = 0.05

A) The P —Value is 0.0228 and the is enough evidence to reject the claim.
B) The P —Value is 0.0228 and the is not enough evidence to rejectithe claim.
C) The P —Value is 0.0456 and the is enough evidence to reject the,claim.
D) The P —Value is 0.0456 and the is not enough evidenCe. to reject the,claim.

E) The P —Value is 0.0321 and the is enough evidenceito reject the claim.

Q23 In a given population the mean is 60 and standard dewviation is 14. If a sample of size

49 is chosen, then the probability that the sample mean,is greater'than 59 will be:
A) 0.6915 B) 0.8413 () 0.9332 D)0.9772  E) 0.9938

Q24 A researcher claims that the proportion‘ef smakers in a population is different from

40%. A random sample of 100"peeple, showed’51 smokers. Testing at a = 0.01

A) H,:p # 0.40, the test statistic='2.245 and the is enough evidence to support the
claim.

B) H,:p = 0.40, the test'statistic= 2.041 and the is enough evidence to support the
claim.

C) Hyap.# 0.40, the test statistic= 2.245 and the is not enough evidence to support the
claim,

D) H,:p # 0.40, the test statistic= 2.041 and the is not enough evidence to support the
claim.

E) Hy,: p = 0.40, the test statistic= 2.021 and the is not enough evidence to support the
claim.

/ 2
0798208683 W Arwa Bader 8\;’/8 Principles of statistics-JU

Page | 7



Aﬁpmc‘v‘ce exam ) soluhons :

Q\ }1:;-6, (i “ ) n =\6
P(X v6.2)= ?(x >42_56
.Sr_\ r-
“Plz> 208)= I-Pl2< 2\8) = |- 0.9854 = 0.0146

Qz {50551 H = q5s5, o= 5.5 ; N =S0

Girls: M= 1M6 , =285 », m=U0O-

D SEH gls = O - 85 - )3uw
ATy Juo
H Ox =02 =6E5¥ - 0.605
n So
) P(X <) PX-A < 10-95 = P (Z2< 0.¢4)
eal 5.5
s Jes = 07329

Ry MH=5.2, & =228 ,n=36.

P(X<u2)=P(2< Y2-5-2 =P(z< -1.05) =p(z> ‘.°5>
2-22/ 53¢,

= |l-pP(2 <)1.05)=1-0.853)= 0.1464.
Qq o=U, n=12, X =93.

90/ CI fvf M = X+ Zep - O

In
&gy = 165 = 23 £ |65 (W = (214U , 24-56)
he
Qg 95/, gcr P ,E = 0.05 , Assume ﬁ =0.5.
La/l = ‘qé
= z 0 -13 = (-6 z . 5) = u. 6
1= (Zaf PUF) = (1% ) 08) (05) = 3

N385



I\
Qe N=6U> X=6~ P =X = £ - 0.0937%5

1) The (oes\r Po{/\‘” esh‘m/t 'S ]B: 0.0G3%s.
2) 9s. ¢ T §x P 2, = 1-G6

P+ 2. ’p(;»p) =~ 0.093%5 *+ (4. /o.oqnsu-o.oqﬂs)
n

P

=(0.022 , 0./¢5)

Q7
A) fovmal SE = O . o5 - 0.0%9
N uo
Chronic SE = & =gu - 0.0%!
Ja Vaa

@ nor mel ?(NUL}(,QA_z)=M(l.35,(%Z_)‘)
Chronic RNDLﬂ,%‘) - N(o092, g;_f)
Both are ﬂorﬂ\d_‘lj é)‘S{\(f})u“ea.

Qs nN=25, X =3F0, §£§=2.0

9% ). CL {).r M. ~ 9-L = no-as. -au

X 4 L4,. 5 |-x = 095 < x =005 = < =0-035
I >

-0 1+ 2.064

X 2.0 0494540025 ~ L () - 204
(6174, *.226)

A o=0oU, X=005 ) B: A+ Lo

2 =X-MA _ |l2-lo

= |.#+3 ~P(2>1-73)= oo0U\38
o/ o-ulfz

®) P-vaulue = 0.0 WI3 x2

1]

0-0336 > 0.05 - we don'l re e



Q.0
A) P(ts20u)=1-plbc 204 with 8¢ =30

=l- 0.91S = o.023

& P(t<Pp)=010 > 02 =co
Po = ~1296 ;:\/\'T‘-’

-l.29¢ * a. Q. =1.29¢

o p(t>a)=o00\

-
0-90
PlEca)l)=o 99  9.f=-1s
0-99
QA = 2.533 o-ol
Q
D P(t >a)- 0.025 , A1 -1
plEcal= 0-415 /\
a = 2.363 9%  |ooms
Q

C\)u S n 1000 repnesm} Proposhon in Hhe populabion ~ P =Mf° = 0-005
A
N=5000 X=5 ~ P>%x:-15 - 0.003

n

So000
'A) N.: P = 0.005 Us H: P+ 0.005 , X - 0.05
2 - p-0 _ 0003-0005 _ _ ., o
Poll-f) [0.005 (04%5)
n —_—
wo% /‘/\
A =00S 5 x5, =0.025 0'0257 | 0025
= _19¢ \9¢

v

~ We  re ) He - e SufPOr}’ W, > means the Propor\\‘e(\ aCI'uML-' is
i $berent Prom 0005

B) P(2<-20)7P(e »+2.0)= 0.0222-
P-Value = 2x0.0222 = 0.Q Uuu,

Q-QUUU < 0.05 ~» we rey W

NO“Q - usmg critical value }le.Hloc] or P-value Mebthod
both  should lead ko the Same Jecision-



0:025
. we don't reg Yo

Qu

Q2 Boys : P

= 0.0
Gricls : 6. = 0.0l
A) X=10 , n =500 "F:i=£= 0.02.
n $00
Ho:P =004 Vs H:P3 o0.0M

"

2= P-P _ 002-0-0uM

" RlLR)  [o:01u(i-0.0M)

—
X =005 -~ &= 0-025 o 0.02s
2 2

—\%¢ 1.9¢

1.\

~we dont rejHe, we dont have enough enidene o support:
Yat  the pmpﬁh‘on ac&u.olllj change& Yrom o.0lu.

® P(z2>1W) =(-p(Z<\ M)

|- 028%29:= o0.12%
P_value = 2x0.(2%F = o0.2542
0'5 Ha:}’a—}‘z =0 s H,: ﬂ,-ﬂz#o
1= X-§ = gu.2t0 - 6260 . 0.599
; L6- ' )
S=J(n—|)$f+@—\)$2 =/3\(/o,sso)‘+ 29(10,970)% - 10903.16
n+m-2

32 +30 -2

%‘= 0-05 - 12 = 0‘025~
2

(¢0) -
Lo_c”l 2.000

0-025

-2
We dont hare enough widence o support
M!\& c(mfm. ® Hmjr “‘le 0’; HMMC& b@lwee/r\

e  means s oleronk Pom Zewo ”
answer s A-



Qs

& =0U , n=\2, ¥ =\\ , x=0.05
“—o H J‘( = \ o VS l"L\'.}‘( =‘-' I~O
2 = i.s}" - |"‘ \-0 = OQD
ol&  oHII
oL =005 => x,, =0-025
Y Y — 196 -9¢
:we fail Yo rej We.

~(©

'Wem/S ao wﬁf.-c.—e,,} evigdence fo buppor“ ”rwl' ”\e mean 3+ 1.0

Ge nN=10, X =6\ , =2 , «=0-0l
Be: M =60 Us H.: M> 60
f:"?-" - 6l- 60 - \.58
S5n 21879 ‘/\
E@= 2232l
0-qq
2.3
- /.)) 2\
0(7_ )(_—_\\,ﬂ=‘550 "")P=.§t=s|_\s,°-0-01
Ho: p—_O-OW Vs Hl P # 0-0lv &% -0-05
_P - 0-02-00v _ .20
’pu /.,me
5350
P(Z > 120)= |-P(Z2 < )20) =1- 0-83u9= 0151 ~» P-_\alue = 05 X2 =

Q2 Males: a=9.X=60, 55=9
Females: m=16,§ =63, 8% =1¢
Ho: M. %2 =0 Us H M <Mg ~» Hoe MM ¢ O « = 0.005
_ a8t 4+ (m-1)6l 8(9) +15(l6)
S‘J N+m-2 = j qQ +16-2 = 3.683 ‘l/\'
t = X -8 60-63 . _\ss -2.20%
s-/m 3.633 [To1
ko(gg)s- 2.807F -we o’wf"l re | Ho , we dorl SVPPV(J' the claim. ~ “’5 )

~we Lail Yo rej Ho, Here's

tasulf evidence

to prove Yhak Yheres

a do""enncg.

0.2302

> 0-05

~©



Qq 0 =16, X =35y, $=y 447  oT o M2

X + : -x =094 2 & =0-0) 3 «;, =0.005 (s) = 2.9qu?
X £1’¢ % ¢'( 2 > toqqs q9
5S4 +2.94% - (W = (51053, 56-948) ~ (E)
le
Q20 Sample 1: a =0, X =40 ,5,=5 904 CT fon M, Mg
Sampl¢ 2: m=15,4Y =34 ,5,=8 s —«=z0-90 5 x=0.10 ,03(_:0-05
bLb0-0%5+0-90 -0.95
S,Jw-%‘-ﬂ"'-')‘i . [als)* 4@t = ¢as L @)= L3
N4+m-2 10 $1S -2 09s

R'i i-l:«,-s.),nl+_£ > 4034 i’"‘“‘""qa')' %47’5
6 + uzss » (115, 10.28D 2~ @

Qz' Ga'ﬂ) A’ (3 o é;z
' 2 d - : 29/ = -3
2 “' u o o 5&;2: 5
3 2 u -2 u n:3
0= A--s =21 ,89: r -(sa) J— —(;B)ezl
= oy 3(3)
Ho: Mg = O Vs H:Md * o
L- 3% ==1-0 - _w332 (O
50 L
A 3
Q'Z?— 0'3) n;36)y=3q ;) & =0.085
Wo: M=uo  vs Hm £uo
2= %A - W0@_u _ _o
O/ 3/ 36
Plz <-2)= P(Z2>2)=)-P(2<2) =|-0.9%F2 = O0-0228.
P-Value = 2.(0.0228)= p.0UsS6 < 0.05 We rej He ~ (C)

@}_3 M=60, =14, n=U1q

P(X >59)= P(XR-A , 59_¢o0 ) = P(E>-05 :prz<os) -o0.¢as
O~ (§n | fugy —s@



Qau  Ho:P=o0u0 Vs H.:P F+0-U0
n =100, x= 9| - P = 0.5
,z_ = p_ p = 05'—0-'40 = 202“5

%—_ﬂ "0'“0(0-60)
150

- Wwe don-} V‘CJ Hg = Wwe c)on'l Ss(ﬂ)vﬂ} ‘”\c

clarm-
s ©

<~

- 2.5y 21.5¢



