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A Normal Table is on the last page of this exam.

You must explain all answers and/or show working for full eredit.

There are some bonus questions, You can get full marks on this exam without answering these
questions. If you do give correct answers, you will get extra marks. You cannot score more than
100% on the exam, however. '

You are reminded of the University’s policy on Academic Misconduct.
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1. (2 marksj There are 52 cards in a deck and 13 of them are hearts.

(a) Four cards are dealt, one at a time, off the top of a well-shuffied deck. What is the
chance that a heart turns up on the fourth card, but not before? Explain briefly.
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{(b) A deck of cards is shuffled. You have to deal one card at a time until a heart turns up.
You have dealt 3 cards and still have not seen a heart. What is the chance of getting a

heart on the 4th card? Explain briefly.
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2. (6 marks) Read the news report “Ambidextrons children ‘more likely to be hyperactive’
printed at the end of this exam paper. -

{a) Does this describe a controlled experiment or an observational study? Why?
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{(b) The 8,000 children were part of a “longitudinal study”, that is, data is recorded about
the same children over time. We are not told how the children were initially selected.

Would it affect the outcome of the study if the sample were biased, for example if it
contained too many children from well-off families or too many girls? Explain your
answer,

@ No . \Tl.t-t \1.}\\L t‘.a %,(,ML\N‘C_ C?-Mcq\ vﬁ QU\\)\\i‘e‘)V\ML\\“&l,

(c) What is the causal link between handedness and hyperactivity discussed in the article?
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(d) Does the research prove this causal link? Explain briefly.
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{e) The article says that

“Mixed handed children aged seven and eight were twice as likely as their right
handed peers to have difficulties with language”

i. Which two conditional probabilities are being discussed here?
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ii. What is the relatiOnship given in the article between these two conditional proba-
@ bilities?
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(f) IBONUS] (2 marks) If you are told that a randomly chosen seven year old has language
difficulties, are they more or less likely to be right handed or ambidextrous? How much
more/less likely? [Hint: either manipulate conditional probabilities (hard) or consider
1000 kids and count (easier)] ' :
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3. (5 marks) A small airline flics planes with seats for 4 passengers. Experience shows that for
this airline, someone with a ticket wiil no-show 15% of the time.

(a) If the airline sells 4 tickets for a particular flight, what is the chance that the plane will
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{(b) If the airline sells 5 tickets, what is the chance that
i. someone will be “bumped”? P bumget) = ¢ (S ek of S )
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A large airline flies planes with 200 seats, and they have a no-show rate of 2%.

¢} If they sell 200 tickets for a parti(‘,lﬂar ﬂlgt t, wi -at is the chance that the pld‘ ne will be
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(d) If they sell 206 tickets, what is the chance that there will be at least one empty. seat?
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planes and no one flies anywhera?
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4. (8 marks) The distribution by age in an unknown country is given in the table below. The
class -intervals include the left endpoint, but not the right one. The interval for 65 and over
can be ended at 85.

Age percentage percent-per-year
0-5 7 )
. -
5-15 14 (ri
15-20 7
e
20-30 14
- &
30-35 7
[ &
- 1
35-45 5 -
45-55 14 /e
55-65 10
/-0
635 and 12
J ancd over Os{

(a) Complete the table,
(b} Sketch the histogram on the graph on page 5. Label the axes.

{(c) Are there more 21 year olds or more 61 year olds?
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(d) What is the median age?
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© 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 YL (CRNED)

O () Is the mean likely to be less than, greater than or close to the median? Explain your
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(f) Does the histogram appear to follow the normal curve? Explain briefly.
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L (g) The SD of age is approximately 24 years. What proportion of the data lies within 2 SD
@ of the mean?
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5. (2 marks) At the end of this exam is the first page of a letter from UCSC Chancellor George
R. Blumenthal to UC President Mark Yudof. This letter was part of a discussion about
reducing the UC’s budget shortfall by reducing expenditure on staff and faculty.

Read the letter, paying particular attention to the section under the heading “Summary of
Employee Comments”.

O (a) How many comments were received overall?
f .
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(b) How many respondents chose Option 11?7 Explain your answer.
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6. (3 marks) A die will be rolled 20 times. The sum

number of ones rolled + number of sixes rolled |

2, |
| @ T @ will be around & 72 , give or take 2\ or
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80, Show your working in the space below.
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7. (8 marks) Twenty draws are made at random with replacement from the box ‘ L] l
One of the graphs below is the probability histogram for the average of the draws. Another
is the histogram for the numbers drawn, and the third is the histogram for the contents of

the box. Which is which? Explain.
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