Math 282 FINAL EXAM Fall 2015

SHOW ALL WORK Keep three decimal places in most calculations

1. The ages of people in a group (to the nearest year) are as follows:

18 23 18 21 19 25 33 51

(a) [7] Find the sample mean and standard deviation of the ages.

(b) [10] Find the Five Number Summary

(c) [5] Is there any outlier in this data set? If any, which value? Use 1.5 IQR rule.

. In Spring 1999 the grade distribution for Math 282 is recorded below. Other stands

for withdrawals, incompletes, etc.
grade A B C D F Other

probability 7 0.282 0.113 0.070 0.014 0.085

(a) [3] What is the probability that a randomly selected Math 282 student received
a grade of an A7

(b) [3] What is the probability that a randomly selected Math 282 student received
a grade of an A or B?
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3. The scores of students on the ACT in 2001 had a normal distribution with mean
u = 23 and standard deviation o = 4.7.

(a) [5] What is the probability that a randomly chosen student has the test score
21 or higher?

(b) [5] How high must be the score of a student to be on the top of 10%.

c) [6] Consider an SRS of 9 students who took the test. Find P(21 < X < 27).

4. Emily hits 60% of her free throws in basketball games. This year she had 45 free
throws.

(a) [6] Find the mean and standard deviation of the number of hits.

(b) [6] Use the normal approximation to find the probability that she made at least
30 hits this year?

[CV]
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5. [8] If we want to estimate p, the population proportion of likely voters that believe
the economys state is the most urgent national concern with 99% confidence and a
margin of error no greater than 3%, how many likely voters need to be surveyed?
Assume that you have no idea of the value of p.

6. Suppose it is desired to predict the weight of the human brain from a measurement
of head size. The correlation r = 0.6719.

variable mean standard deviation
brain weight | 1263.2 164.5
head size 15.174 0.8862

(a) [8] Find the intercept and slope of the least square line

(b) [8] Write the regression line and use it to predict the response variable when
x=16.2

7. A researcher has developed a new drug designed to reduce blood pressure. In
an experiment, 21 subjects were assigned randomly to the treatment group, and
received the new experimental drug. The other 23 subjects were assigned to the
control group, and received a standard, well known treatment. After a suitable
period of time, the reduction in blood pressure for each subject was recorded. A
summary of these data is:

n Mean Stdev
new drug 21 23.48 8.01
old drug 23 18.52 7.15

(a) [12] Do the appropriate 4 step test. (Let o = .05)
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(b) [10] Find a 96% confidence interval for difference between two group means.

8. A physiology student believed that caffeine would increase the amount of potassium
in the urine. Seven students measured the amount of potassium in their urine
after taking a caffeine pill (1) and before taking the pill (u2). Assume that the
appropriate procedure can be used. The output below is the data collected from

the seven students. Let muy = mu; — mus

test alternative

matched pairs: mud not = 0 2.51
matched pairs: mud >0 2.51
matched pairs: mud <0 2.51
2 sample t : mul not = mu2 1.64
2 sample t ! mul > mu2 1.64
2 sample t : mul < mu2 1.64

(a) [5] Which procedure should be used? Explain briefly.

(b) [12] Do a 4 step test of hypotheses.

O O O O o

T-value p-value 95%
0.
.033
.967
15

.073
.93

066

I

for mud=mul-mu?2:

.0095,
.0095,
.0095,
.040,
.040,
.040,

0.

1906)

0.1906)
0.1906)
0.
0
0

221)

.221)
.221)

(c) [5] Give a 95% confidence interval for the difference in mean amount of potas-

sium.
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9. Find the p-value (exactly for the normal distribution, and a range for the t distri-
bution) in each of the following hypothesis testing problems:

(a) [5] Testing p = 10 versus H, : u < 10; sample size n = 25, test statistic
z=—2.11.

(b) [5] Testing p = 10 versus H, : p # 10; sample size n = 10, test statistic t= 2.8
(Assume normal distribution of the population)

10. The table below is a SRS of 1000 people from a community hospital. A new flu
vaccine was provided free of charge in a two shot sequence over a period of two
weeks. Some people received the two shot sequence, some appeared for one shot,
and others received neither. It is desired to test whether there was any relationship
between the number of flu shots and whether a person gets the flu.

No Shot One Shot Two Shots | total
Flu | observed 24 9 13 46
expected | (14.40) (5.01) (26.59)
cell chisq | [ 6.404] [3.169 ] [6.944]
No Flu | observed 289 100 565 954
expected | ( ) (103.99)  (551.41)
cell chisq | [ ] [0.153] [ ]
total 313 109 078 1000

a) [12] Find the value of the expected count that is not given in the table. Find
the 2 cell chi square contributions that need to be computed. Show work.

b) [12] Do a 4 step of hypotheses. Show how the appropriate table is used (o = 0.05)
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11. [12] In a random sample of 500 people aged 20-24, 22% were smokers. In a random
sample of 450 people aged 25-29, 14% were smokers. Construct a 95% confidence
interval for the difference between the population proportions p; — ps.

12. [30] Circle the correct answer

(I) Which of the following is least affected if an extreme high outlier is added to
the data:
a) the median b) the mean c) the standard deviation

(IT) The distribution of SAT math scores was Normal with mean 516 and standard
deviation 116, the distribution of ACT math scores was Normal with mean 21.0
and standard deviation 5.3. Alysha scored 680 on SAT. John scored 18.8 on ACT.
Assume that both tests measure the same kind of ability, who had the higher score?

a)Alysha b) John c) same

(III) Which of the following correlation indicates the strongest relationship?

a)r=0.38 b) » = 0.09 c)r=-0.85

(IV) In a Venn diagram two events A and B are not overlapping. This means they
are independent

a)true b) false

(V) A market researcher selects 500 drivers under 30 years of age and 500 drivers
over 30 years of age. Identify the type of sampling is used

a) Cluster  b) Systematic  c) Stratified d) Random ) Convenience

(VI) A researcher interviews 19 work colleagues who work in his building. Identify
the type of sampling is used

a) Cluster ~ b) Systematic  c) Stratified d) Random ) Convenience
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(VII) The number of oil spills occurring off the Alaskan coast is a

a) Continuous random variable b) Discrete random variable
(VIII) The height of a randomly selected student is a

a) Continuous random variable b) Discrete random variable

(IX) If the 95% confidence interval is 60.0 to 70.0, then we can safely conclude that
a) the sample mean is within that interval 95% of the time.

b) the population mean is within that interval 95% of the time.

c) the mean of the population is 95.

d) if we collected 20 different samples with same size, and made twenty 95% con-
fidence intervals from the 20 samples, that approximately 19 of those confidence
intervals would contain the population mean, and about 1 would not.

(X) Let A and B be two events and P(A)=0.3, P(B)=0.6 and P(A and B)=0.2.
P(A or B) is equal:

a) 0.9 b) 0.7 c) 0.18 d) 0.8
Formulas
. z 9 Y (z—7)? . walue— —
=X = z-score = bieomen QR = Qy- Qs
confidence interval T, Tkt sample size  n = (£2)?
test statistics z = It t =I5k
v Vo

two sample confidence interval and test statistics
2 2 2 & 4
= = « [0 | 93 = = x [ST , 55 . E—Z _ _E1 -
(Il 1:2) +z n1 - na’? (ml 22) *t n1 T n2 = cv'i2 03, ¢ s2 5%
1 2

Proportion problems: p = z*y/B2 5 = (;—*)Qp * (1 — px)

n

Proportion problems for two populations:
(p1 — Pa) % 2* \/ﬁl(l—ﬁl) + p2(1—p2) P | ) B = mite

mn % & ny+n
= 2 VPP () 12

Regression:
r = ;i—l Z(TS—‘IT)(}"?:E) = ﬁ Y ZyZy, Y=a+bxr whereb= rg;-i, and a=7—0bT
Chi-Square Testing:

xX=3 %, where Ezp. =

(row totel)(column tofél) g gf = (r - 1)(c— 1)
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