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Chapter 7 Arwa Bader

Sheet (1)

Q1 The lifetime (age) in hours of a random sample of one of the batteries
produced in Jordan gave the following summary:

Sample size Sample average Sample standard
deviation
N=9 X =95 S=3

A 99% confidence interval for the population variance o7 is:

A)(1.09,17.86)  B)(1.09,6.61) C)(3.28,53.57)
D)(1.89, 6.61) E) (1.81,7.32)

a

1-a@=099-a=001- ~=0005,1-005=0.995
X2005(8)= 21.955 &  XZ,05(8)=1.344

((n—l)S2 (n—1)52) _ ( 8%9 8%9 ) = (3.28,53.57) - C

2 ) w2 4
X2, ' Xi g 21.955 ' 1.344

Q2 If the 95% confidence intervalifor the population mean p is (54.3, 57.7 ) , then
the point estimate of u is :

A)54  B)55 C)56n. D) 95 E)17

L+U _ 54.3 +57.7

The point estimationfor tiis X 3 — =56 -C

Q3 It is Knewn that the standard deviation of weights of orange is 5 kgs. The
smallest sample sizé"that we can choose to estimate the population mean by 95%
C.1 withithe interval length of 0.8 is :

A)601Y B)600  C)25 D)13  E)None
L=2*E >E=22=04

0.8
2

7305 = 1.96

n= (z +2 )2 = (1':9)_64*5)2 = 600.25 = 601 — A

NI
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Q4 The lifetime (age) in hours of a random sample of one of the batteries
produced in Jordan gave the following:n=9, X =90 & S = 3. A 98% C.1 for the
mean is :

A)(87.18,92.82) B) (87.1, 92.9) C)(6.1,11.9)

o unknown & n < 30 — use t-dis tables

a

1-a=098—-> a=0.02 - 5= 0.01 - to01(8) = 2.9

(Xta* X+ta*—)—(90 29*> 90+29%*

Vn’ 75’ f)

=(87.1,929) - B

Q5 If the 90% C.1 for the mean is (36, 44), one of thesfollowingycould be 97% C.1I.
computed from the same data:

A)(36,41) B)(39,41) C)(38,45)Y,D)A35, 45) E) (39,43)

As the confidence level increase, the errar increase, andithe C.l1 become wider — D

Q6 The lower limit of a confidence interval atthe 95% level of confidence for the
population proportion if a sample ofisize100 had 40 successes is :

A)  0.3898 B) 0.2102 C)0:304  D)0.2959  E)0.4001

—_—040 & Z095—196

100

L=P— z&PNPAPNL 040 - 1.06 * /0"“’*0'60 =0.304 - C
2 n 100
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Q7 Suppose that a population is normally distributed with mean 30 . A random
sample of size 13 is chosen and showed a standard deviation of 5.862, a 99% C.I
for the standard deviation is:

1-a=099 »>a=0.01-> % =0.005 ,1-0.005=0.995 “df=12”

Xg.OOS(]-Z) =28.3 ) Xg,995(12) =3.07
(n-1)s2 (n-1)S2\ _ 12+5.8622  |12%5.8622 | _
(\/ Xé/z ’\/X%_a/z ) - (J 28.3 ;\/ 3.07 ) - (382 y 1159)

Q8 Suppose the height of university trees (in meters) is normallydistributed with
mean pu and standard deviation a. if the mean height of & random 'sample of 16
trees is (9.16), it is known that the population std is (2.5) meters and we want to
construct a 98% C.I for the mean heights , the standardekror equal to

A)826 B)7.83 C)633 D)13.67 F)08625

=25 - 06255E

_ o
SE_\/_H .

3l

Q9 A random sample with size 6 and,variance-2 is drawn from a normally
distributed population with variance.c’. Then a 90% C.I. for ¢?is.......

A)(0.903,8.734)  B)(1'355, 12.1) C)(1.81,17.47)  D)(2.26, 21)

1-a=090->a=0.1 - % =0.05 and 1-%: 0.95 with d.f=5
X205(5) = 11.07 & X24s(5) = 1.145

((n—l)s2 (n—1)SZ> _ ( 542 542 ) - (0.903, 8.734) > A

2 ) 2 )
XOL/Z Xl—(x/Z 11.07 ~1.145
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Q10 From a normally distributed population, a random sample of size 16 is chosen
and showed mean 51 and variance 25. A 90% C.I. for the population mean is:

A) 51 + 2.63 B) 51 + 3.07 C)51+1.27
D) 51 + 3.51 E) 51 +2.19
n=16 , X=51 , S2 =25

_ S
90% C.1forp - X+ t,,,—
vn

a (15)
1—-a=090->a=0.10- > = 0.05 - t;,c = 1753

51+1753Q 51+219->E

V16
Q11 Using t-tables, Report the t-table for the 80%.confidenceninterval with d.f. = 10
A) 2.797 B) 2.060 C)1.316 D)1.372 E)None
1-a=080-a=02-2=01-¢" =1372 5D

Q12 In a random sample of 200‘males, 180 are smokers. A 80% C.I for P the
proportion of smokers in the sampled population equals to:

A)(0.53,0.67)  B) (0524,0689) 7 C)(0.873,0.927) D) (0.556,0.644)

X

§=—=——09and280%_1282

Lo, /P(l P) - 0.9 +1.282 /09(‘” = (0.873,0.927) - C
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Q14 If it is known that the population variance is 25 and we want to estimate the
population mean by a 95% C.1 with margin of error 0.3, then the smallest suitable
sample size is ....:

A) 32.66 B) 32 C)1067.11 D) 1068 E) 1067

E=03 , ¢°=25 , 95% =C.Iforp— Zy/, =1.96

(z 0)2 196 (5))’ 1067.11 = 1068 — D

= . = = . = e d

N=\fa2- 0.3

Q15 If (0.36, 0.86) is a confidence interval for the population mean;Then the point
estimator in this confidence interval is:

A)035 B)061 C)03 D)05 E)O0.15

L+p 0.36+0.86

> > =0.61-B

X =
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Sheet (2)

Q1 the following table present the weights of new born babies before and after
taking a certain vitamin, d = -1 and s.d = 1. construct a 90% C.1 for ua.

Baby no. Before After
1 4 6
2 5 5
3 3 4

1-a=090 > a=01- ~=005 withdf =2 > t5,05(2) =2.92

(d-ty,* F: o+t %) =(-1- 2-92*% -1+ 2.92*%) <2169 , 0,69)

Q2 sample (1) of size n1 = 8 has mean X1 = 40 and varianee.S3 =20 is chosen from
population (1) with mean pa.

Sample (2) of size n2 = 14 has mean X2 = 46 andyvariance 53 = 25 is chosen from
population (2) with mean uo.

Assuming that the two populations are normally distributed with equal population
variances and the two samples are,independent. a 90% C.I for the difference
between the two means u1 — 2 is:

A)-6 F 3.59 B) -6 T13.39 Cy-6 F329 D)-6F 3.69

o1 & o7 are unknownin <30 &m < 30 — use t-dis tables

2(nd 2 — * *
Sp :\/sl(n 1485 (m-1) q 7%20+13 25=4.82
n+m—2 \/ 8+14-2

1-@=090-a=01 —-5=005 with df =8+14-2=20
t 005 (20) = 1.725

= S\ P 1 1 —_ 1 1
(X-Y) + tosz *S.Px* /; + Pl (40— 46) + 1.725*4.82* ’§+E

=-6+369 -D
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Q3 The given table represents information about the grades of two groups of
students. Assuming that the two populations are normally distributed with equal
variances, use S?p=25 to calculate a 80% confidence interval (Cl) for the
difference between the two population means pm - pi:

Males (M) Females (F)
Sample size (n) 12 10
Sample mean (x) 50 60

A) (-16.09,-3.91)  B)(-14.466,-5.534)  C)(-13.692, -6.307)  D)(-12:837, -
7.163)

1-a=080->a=02 > % = 0.1 with d.f = 12+10-2 = 20
t04(20) = 1.325

(X-7) Fto #S.Px |- + —=(50-60) F1.325 * VZ§.* /%+%:(-12.837,-
7.163) > D

Q4 To compare the mean finishing times of male‘and female participants in a 10K
race, you randomly select several finishing times from both sexes. The results are
shown at the table below. Construct an,80% confidence interval for the difference
in mean finishing times of male.and.female‘participants in the race.

Males Females
X1=0.73h X2=0.75h
S1=0.17h S2=0.04 h

n=20 n,=12

0, & o, arednknown'&n,,n, < 30 - t
S po \/Sf(n1—1)+522(n2—1) _ \/(o 17209400421 _ 197,

Ny tn,—2 20+12-2

— (30) _
df =20 #7122 = 30 - tgy, = 1.310

1 1 1 1
X1 — Xz £ tap2SP /n—+n——073—075+1310(0137) /—+E
2

= (—0.0767,0.0367)
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Q5 A sample of size 3 has a standard deviation of 9, and another sample of size 4
has a standard deviation of 5. Assuming the two populations are distributed
normal, then the pooled standard deviation is closest to

A)6.173  B)6.885 C)47.4 D)5.944 E)None

200 2(0 —1)%92 _i\e2
sp :\/sl(n D+52(m-1) :\/(3 D +(-DF _ o aor

n+m-2 3+4-2

Q6 Suppose the cholesterol levels of 6 patients before taking a mediciné (the first
number) and after taking a medicine (the second number) are (225¢194),,(222;205),
(202,203), (222,207), (224,205), (217,205), then the 99% confidence intervalfor the
difference between the two cholesterol levels is:

A) (-34.2018 , 65.20) B) (-1.60, 32.60)
C) (-57.01, 88.01) D) (2.04, 28.96)
Before 225 222 202 222 224 217
After 194 205 203 207 205 205
d; 31 17 —1 15 19 12
d? 961 281 1 225 361 144

Yd; =93,Yd?> =98

d=24-2_155
n

. =

ydf  (Zdp? _ 1981 (93)?

2= = = —_ j—
S = e T aeD T o ey — 1079 = S = Vvar = v107.9 = 10.39
t$5), = 4.032
7 S (10.39)
d+ty; 2= 155+ 4.032——=(-1.632.6) > B
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Q7 To compare the mean number of days spent waiting to see a family doctor for
two large cities, you randomly select several people in each city who have had an
appointment with a family doctor. The results are shown at the table below. Find
the error of estimation that could be used to construct a 90% confidence interval for
the difference in mean number of days spent waiting to see a family doctor for the
two cities.

Miami Seattle

X1 =28 days X2 = 26 days
S1=39.7 days S2=42.4 days
n1:20 n2:17

o, and o, are unknown & n;,n, < 30 - t

2 _ 2 _ 2 2
S.p= \/51 (n1—-1)+55(n,-1) — J(39.7) (19)+(42.4)%(16) = 40956
nit+ny,—2 17+20-2

df =20+17 —2 = 35— t{3>) = 1.69

= fi 1_ 1
Error=t,,,SP - + m— 1.69(40.956) <t = 22.83

Q8 Consider the following information ‘about two independent samples where P, is
the sample proportion for the first'sample and P, is the sample proportion for the
second sample. Find the error of estimation and then construct a 90% confidence
interval for the difference between two‘population.

Sample statistics: x4 = 471, ny’= 785 and x2 = 372, n2 = 465

Sample (1) Sample (2)
n, = 785 L1 ny = 465
x, = 471 : x, = 372
T B WA o= X2 _ 372 _
Dy = v Yoes 0.6 and p, e 0.8

E=Zy, \/"Al“‘@ + 20700 _ 4 g4 J°'6(°'4) + 2802 _ 0149

nq ny 785 465

ForCl—-p;—p,+E =0.6—-0.8%0.0149 = (—0.02149,-0.1851)
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