MID-TERM BIOL 300: October 2014

1. (10 points) A recent episode of the Tonight Show had Jimmy Fallon playing Russian
egg roulette. There were a dozen (12) eggs, and 4 of them were raw and 8 were boiled.
The eggs were smashed on either J immy Fallon’s or Bradley Cooper’s face one by one.

The first raw egg turned out to be the 6% egg.
What is the probability that in this set-up the first raw egg is the 6" egg?
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2. (10 points) The area under a maple tree is carefully marked into 10cm by 10cm squares,
and the number of seeds that fall into each square is counted. On average, each square
received 11 seeds. If the seeds fell into each square with equal probability and
independently, what is the probability that a given square received exactly 9 seeds?
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3. (8 points each) Let’s compare two studies. Both are on done on the same population,
and estimate the same quantity, but with separate samples. Study A has 100 individuals
measured, and uses an « equal to 0.05 for all its analyses. The other study measured
1000 individuals and used an o of 0.01 for all of its analyses.

a. Assume that the null hypothesis tested by these studies is true. Which study will have
the higher Type I error rate?
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b. Confidence intervals are calculated for the estimates made in each study. Which study
has the higher probability of giving a confidence interval that will enclose the true mean?

S‘}uéx, B (‘PL( d“’/\-cw d‘u‘)tlv i Cbh‘p()%a IV\‘;C./(/?,{)
lhc‘udc 4”1\1 w55, Troe Veloe w Hh Plega.L,./.'l} /"‘°‘.

4. (4 points each) For the following data set:
23,12, 15, 18, 21
a. What is the mean of these data?
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b. What is the standard deviation?

c. What is the median?
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5. (16 points) In the game of craps, one person rolls two dice until the outcome of the
game is settled. The person rolling the dice wins if the first roll isa7orall,and the
roller loses if the first roll is a 2, 3 or 12. Any other result on the first roll causes the game
to continue to more rolls. If the dice are fair, the probability of rolling a 2, 3, or 12 is
4/36, or 0.111111. The probability of rolling a 7 or 11 is 8/36, or 0.222222. Imagine
that the gaming commissions confiscates a pair of dice from a casino, and rolls those dice
1000 times. They record whether the first roll is a win, a loss, or causes the game to
continue. Here’s what they find: 110 losses on the first roll, 210 wins on the first roll,

| and 680 where the outcome was not determined on the first roll. Test whether these dice
| are fair.

/Xl GOOJthS - o‘F« -f»\n(' +€5+;

H : Pfofdv‘l\a\s gﬁ (,.)Ih;‘ /U.S)u. 8»\) C”“h'\-dzflmu
o PA’ Fhae U"fu-fe) A‘] ‘Q\" dice.

Win LoSS C O MTINUAT© A T orel
B 6 ¥O [ 600
Obsewes 210 11O )
| (. ¢
o, ke 02220 x (> 01 LL
&k?c« = 22¢.t

(110 - i)t (ew-6ebs)

YT e = 0.9%

(A
g (210—272.7)

i z2t.2 TR

dh.2
T 599

/Xow.u{, X

¥ /—Io ‘ %Aey. C]a'/" /—V””'(}c

%i’ c y nd re )
" 05, P27 L the (dec #he drce

no Suffo-/f

ﬁVCnlt ’p&u’.



4

6. (5 points each) For each of the following scenarios, identify the best statistical test to
use. (Please note, do not give the answer to the specific question, but simply state the best
test to use for the scenario.)

a. Asking whether, when given a choice, starfish eat a large mussel or a small mussel
first.
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b. Asking whether human weight changes after two months on a vegetarian diet.
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c. Asking whether the distribution of horn length in white-tailed deer has a normal
distribution.
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d. Asking whether the variance of the horn length of male antelope is the same as the
variance of horn length in female antelope.
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7. Mueller and Oppenheimer (2014) performed a study comparing the usefulness of
taking notes in longhand to note-taking using a laptop. Students were assigned to either
use a pen or a laptop to take notes on a TED talk, and later they were tested for their
conceptual understanding of the material. Each was given a score on that test. 28
students took notes in longhand, and 29 took notes on the laptop. The mean score on the
exam was 0.154 for the long hand students ( with standard deviation 1.08), while the
mean score was —0.156 for the laptop group ( with standard deviation 0.915).

a. (7 points) What is the 95% confidence interval for the mean score of the longhand
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b. (15 points) Do a hypothesis test to compare the means of these two groups. What can
you conclude about the effectiveness of these two forms of note-taking?
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