STAT 254 — Test 1

February 8, 2018 Name: Soluhza Sad
Instructor: Patricia Wrean

Total: 30 points

1. (3 points) For Pat’s statistics unit in Stat 254, she handed out small boxes of paperclips
and asked students to count the number of paperclips in each box.

(a) What is the experimental unit? box of ppc l LS
(b) Name the variable being measured. nvwm b&/‘JLFﬁY@Q/C ‘ s

(c) For your answer to part (b), is it

(i) qualitative
@ quantitative and discrete
(il1) quantitative and continuous

2. (5 points) A small warehouse employs a supervisor at $1200 a week, an inventory man-
ager at $700 per week, six stock workers at $400 per week, and four drivers at $500 a
week.

(a) Find the mean and median wage.

A sth . 99,49 904, )8 s, 7 (i #100, pu wesk)
LA = St . G996 - &4.85c0 +76C t1AGO . 6300 IKSQS\
o o Y -

W\Mf&,\ = # 4 g (@)
(b) How many employees make more than the mean wage?

N

(c) Which measure of centre best describes a typical wage at this company? Explain
briefly.
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3. (2 points) A set of data has a mean of 75 and a standard deviation of 5. What does
Tchebysheft’s theorem say about the proportion of measurements that fall between 70
and 807

It could be zero.
(b) At least 75% of the measurements will lie between 70 and 80.
(c) Exactly 75% of the measurements will lie between 70 and 80.
(d) Approximately 75% of the measurements will lie between 70 and 80.

After looking at the distribution, you know that this is a more-or-less symmetric, mound-
shaped distribution. What can you/\about the proportion of measurements that fall
between 70 and 807 se Y

(a) It could be zero.
(b) At least 68% of the measurements will lie between 70 and 80.
(c) Exactly 68% of the measurements will lie between 70 and 80.

Approximately 68% of the measurements will lie between 70 and 80.

4. (3 points) A smoke-detector system uses two devices, A and B. If smoke is present, the
probability that it will be detected by device A is 0.95; by device B, 0.98; and by both
devices, 0.94.

(a) Calculate the probability that if smoke is present, the smoke will not be detected.
POOCISS redhod 3

O(A o B): ey + (e - () A 3
- 095 <048 - 094 B 0,94 0.04|0%

s o Plaot dateden)

3
® e(Axs) - 1= 011~ (oo ) [oo]

(b) Calculate the probability that device A detects the smoke but B does not.
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5. (2 points) Consider events A and B, with P(A) = 0.4 and P(B) = 0.8.
(a) Can A and B be mutually exclusive? Explain briefly.

NG. CA o B) = PAY + e(B) — C(A®)
@ - 0.4 « 0.8 - PAd
(A

o LHS s L)

wust he non - o

(b) Can A and B be complements (i.e. is it possible that A = B )? Explain briefly.

@ No PR # [ - {(B)

6. (4 points) Your engineering company is considering competing for a certain contract.
The cost of competing for this contract is $25 000. You estimate that your bid has a

45% probability of success, which will mean a profit of $150 000.
(a) Calculate the expected earnings.

X J ()GA
EGY:> 2 x PO
(OA)

~3Sd00
@ = ¢ 25000 Y0.55) + (12€000)(04S)
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Ex‘-SU accgpicdole ¢ S3750  F <SS §1S0000  wss
nak ot oSS )

(b) Your company does not like to bid on risky projects in which the standard deviation
of the earnings is more than $60 000. Should your firm bid on this contract? Explain

your reasoning.
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7. (6 points) A researcher for BC Ferries randomly selects a sample of sailings from the
Vancouver - Victoria route and records whether the sailing departed on time or not and
whether it was full. The results are displayed below.

C (.
on time | late
C full | 12 3119
T | not full 76 9 | 7%
?F 2

In your answers below, show enough work that I can see which method you are using.

(a) What’s the probability that a random sailing was full?

PFY -~ 15

@ Nagy Lo

IS

(b) What’s the probability that a random full sailing was late?

O ale) ~13-% @

?(Ll?): n_i_L__E) 5 3 Q0 9N
"~ > P (bl lake) = 3 = 27

<

(c) Are the events “full sailing” and “late departure’ independent? Explain briefly,
being sure to state the values of the probabilities you are comparing. (Points will
only be given if your explanation is valid.)
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8. (5 points) Let x equal the number of flaws per square meter in a bolt of cloth made in
textile manufacturing.

(a) What is the name of the probability distribution that would best describe z7 Ex-
plain briefly.

©

POIsScm - s  ru nombts  of  enventry
‘A ﬁ.'uan J e J@
@ Ares N NS CGaSe

(b) If the probability that there are no flaws in a square meter of cloth is equal to
16.5%, calculate the mean and standard deviation of x.

Px-k) = /\Jk 2"
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