MTH 142: Exam 3 CollegeC’ Lake County.

Name: k(’,u

1. (4 points) A high school musical has leading roles that must be assigned to 5
different students. If 8 students audition for these roles, how many different
ways can the director assign the roles if each student can only have one role
and the roles are distinct(meaning each of the student is assigned a_specific

_Qlle)?\_nbrd-c_r vo. J'e,rs C&PS

a. 792 b. 56 d. 336  e. none of these

2. (4 points) Of all the possible different five-card poker hands possible from a
deck of 52 playing cards, how many would contain 3 hearts and 2 spades?

) )
L CS e 1nCa #22%3 V5 ",

3. (4 points) A student council has 11 members. If they need to form a committee
of 7 members, how many different committees are possible?

a. 823,543 O(dar G’A‘)?S r\o’f IY)Q;H'Cf-
b. 880

¢. 330 L CF=%0

d. 77,520

e. none of these

4. (6 points) The random variable X represents the number of maintenance visits
a car needs per year along with the corresponding probabilities.

x |0 [ 1 2] 3 [ 4
P(x) [4/15 57152 | 2/15 [ 1/15

(a) Find the probability that a car needs 2 visits. I)

Vi< (Yo odd vf T

(b) Find the probability that a car needs fewer than three visits.

a. 5/15

b. 12/15 LaS+HD
c. 3/15 < s IS
d. 7/15

e. none of these
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. (3 points) Find the mean of the following probability distribution:

X 1 3 5)
P(x) | 0.45| 0.35| 0.20

s 22 - (045)+ B(odF) +¥(02)
G50 D =9
d. 3.00 or | Von S#afS

e. none of these

. (3 points) Find the standard deviation of the following probability distribu-
tion:

x [ 1 ]3] 5] 7 =L
P(x) [ 0.30 | 0.25 | 0.25]0.20 | —>L =

TR vae stats (L)

c. 2.8 QL. 2
d. 3.4

e. none of these

. (4 points) A lottery sells 5,000 tickets at $2 each for two prizes valued at
$2,500 and $800. What is the expected value of one ticket?

a. $0.34 x| P
o s13a = 2499| 1/ Sooo

c. $1.66 79} 1| S0

d. -$1.66 -2 qq 9

e. none of these J (X=1%"

. (4 points) The probability of a student being left-handed is 12%. In a sample
of 300 students, what is the mean and standard deviation of the number of

left-handed students? ") =.12 (\ {¥e'a)
a. mean: 36; standard dev%at?on: 5.1 V= ”f” _.4'3°°C ]2)
mean: 36; standard deviation: 5.6

c. mean: 38.4; standard deviation: 5.6

d. mean: 38.4; standard deviation: 6.2 O= Sn?a: S' &
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9. (10 points) The chance of a manufacturing defect in a computer chip is about
2%. A random sample of 80 chips is selected. nz= 30

(a) Does this represent a binomial experiment? If yes, what is the probability
L of success p and what is n, the number of trials?

z_ (b) How many defective chips are expected in the sample?
ﬂ(:_ 80(_‘02) :/"é
2 (c) What is the probability of exactly 3 defective chips?
Linomiak_pdy ((3°).92, 3)= 04317

(L (d) What is the probability of at most 3 defective chips?

Linomiokcdp ((30y:92) %) = 9. 925
/)/ (e) What is the probability of more than 1 defective chip?
| - ‘a'mom‘\aud_(, ($0,-2%, D = 0. Y34

10. (4 points) A distribution X ~ U(5,20). Find P(7 < z < 12). Round answer

to three decimal places. I
0.333 | J
b. 0.667 1S >
c. 0.400
d. 0.267

e. none of these

11. (3 points) Suppose you wait for a bus that arrives uniformly between 1 and
35 minutes after you reach the stop. Find the mean pu.

a. 16 = oo _ 3S+I <
2

@ ‘2/~_§

= 2=
c. 20

d. 17.5

e. none of these
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12. (4 points) A manufacturer finds that the weight of their cereal boxes is nor-
mally distributed with a mean of 16.2 ounces and a standard deviation of

0.3 ounces. If they wantno more than 5% of boxes to be underweight, what
should be the advertised weight?

a. 16.8 0z ~b. 15.70z c. 16.00z d. 154 0z e. none of these
i Norm (- 057 L6.2)0-D) = 177
13. (4 points) The number of daily customer complaints at a retail store is ap-
proximately normal with g = 12.3 and o = 2.8.

What is the probability that during a given day the store will receive more
than 15 complaints?

normelcoy (IS, 1E99, 12.%,23) 0. /67

14. (9 points) The distribution of birth weights in a hospital is approximately
normal with p = 3400g and o = 450g.

(a) Find the probability that a randomly selected baby has a birth weight
between 3200g and 3600g.

normaled) (Voo 3600, 3408, 450 =0-343

(b) Find the probability that a randomly selected baby has a birth weight
less than 3500g.

L—lng‘ 300 , 1Woo, 430 ~0.5%2

(¢) The top 5% of babies weigh more than how many grams?

/\}L‘ o7

[ 4

—~ G/40.
T Norm (195, 3VDO’9§‘3) = 4o /80?‘
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15.

16.

17.

(4 points) Use the given information to find the mean and standard deviation
for the sampling distribution of . The mean and standard deviation of the
sampled population are p = 82.5 and ¢ = 6.0. Sample size is n = 144.

a. uz = 0.5; 03 = 82.5 }j{ = '3 L.

@,ua—; =82.5;0: =0.5
C. iy = 24.2; 0y = 1.2 Tz = £

d. pz =6.0; 0z =0.5 W{%

(6 points) The average daily temperature in a city is normally distributed
with a mean of 68°F and a standard deviation of 8°F.

(a) What is the probability that the mean temperature of one randomly
selected day will exceed 70°F?

flofm/O»(cd;{,[?D, 1699, 68,)3)= o - 4ol

(b) What is the probability that the mean temperature during 16 randomly
selected days will exceed 70°F?

OV pormatedy (0,699, 63, )
c. 0.3413

d. 0.8944
e. none of these

(6 points) When 280 smartphone users are randomly selected and surveyed,
it is found that 196 use their phone for social media daily.

Use this information to find a 95% confidence interval for the true proportion

of all smartphone users who use social media daily.

| ﬁof%]‘_nﬁ—rve.@_ X219k

n= 230
cL= 0.9

(0. 6ke, 0-}’5‘0
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18.

19.

G=0.12

(7 points) A researcher studies the nicotine content in cigarettes of a certain
brand. The population standard deviation is known to be 0.12 mg from
previous extensive studies. In a sample of 36 cigarettes, the mean nicotine

content was found to be 2.1 mg. =26 = ./ /ba

(a) Find a 95% confidence interval for the population mean nicotine content.

2T (2-0603 , 2-—'(3‘?29

(b) If we wanted to reduce the margin of error to 0.02 mg while maintaining
95% confidence, how large should our sample size be? Round up to the

nearest whole number L
0= <§&, q [Q% (0‘7/)] = 139

Mg VAV

(7 points) A quality control engineer wishes to estimate the average lifetime
of LED bulbs. They randomly select 64 bulbs and test them until failure. The
sample produced a mean of 25,000 hours with a standard deviation of 3,000
hours. Assume the lifetime is normally distributed. —_

Xz 13,000

(a) Find a 99% confidence interval for the mean lifetime.

TITntervel n=t9

Wy are 357. Con
[|Jc'}"lm/{

= ) 00O

(24 0ou ,LSUI%)

(b) Interpret the confidence mterval

aléﬂ 7),[“,16- Fly TFroy avera L
s Setween 29,000

' ~d z;jra 36 kovﬂ‘

20. (4 points) A researcher wants to estimate the proportion of college students

who regularly use public transportation. She wants to construct a 95% con-
fidence interval with a margin of error of 4%. A previous study at another
university found that about 35% of students regularly used public transporta-
tion. What sample size should the researcher use? M E,’ = @(/

c. 601 d. 1,067 e. none of these P =. 5§
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