Problem set 8

1. You wish to know if hind limb length and forelimb length vary together in the 3-toed sloth. Test this hypothesis using the data below. 

hind  fore

30     28

26    27

33     31

24    26

20    19

44    45

52    50

2. You wish to predict whether the size of a lily flower is determined by and increases with amount of resources stored in the bulb. So you weigh the size of the bulb, then plant it and measure flower size once the plant flowers. Your random sample of lily plants is below.

Bulb weight   Flower size (cm)

35

50
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55
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48

59
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60

53

65

3. To determine if the length of index fingers are positively associated with length of ring fingers, you randomly sample a number of individuals and measure these fingers. Test the hypothesis:
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4. You wish to predict how growth rate of a single-celled algal species increases with increasing concentrations of sucrose. So, you set up an experiment where each flask contains a different concentration of sucrose, and you measure the growth rate of the algae it contains. Test the hypothesis that there is a positive relationship between growth rate and sucrose concentration (in mg/ml).

sucrose  growth rate

1

30

2

38

3

44

4

50

5

54

6

60

7

69

8

72

9

80

10

86

5. For each of the following state the statistical test you would carry out and include any assumptions. Also, if those assumptions are violated, what test would you use.

a) You wish to know if there is an association between flower colour (red, purple, white) and the kind of bee (honey bee, bumble bee, sweatbee) visiting plants.

b) You wish to know if the distribution of bird "droppings" on cars in the York University parking lot, is random, so you randomly sample 100 cars, count the number of bird dropping on each car.

c) You want to compare the size of antlers on moose sampled at each of three different areas (Newfoundland, Ontario, Quebec). 

d) You wish to know if the head width of female damselflies is more variable than the head width of males.

e) You wish to predict the number of boating accidents that occur as a function of alcohol blood levels of boaters.

f) You wish compare the weight of individuals who eat lunch at McDoodles, versus McHortowns.

g) You wish to know if blood pressure problems "run" in families. So you obtain a random sample of identical twins (who were not raised in the same households) and measure their bloodpressures.

h) You wish to predict milk yield in cattle fed grain versus those that consume native forage grasses.

i) A geneticist generates a mutant crimson-eyed fly with xrays and in a cross expects to obtain 0.5 red to 0.5 crimson flies. You obtain 11 red and 6 crimson. How would you test the hypothesis proposed by the geneticist?

j) You explore the frequency of 5 species of goldenrod in 3 different habitats by counting the numbers of each species in each habitat (randomly sampling as always).

k) You wish to determine the probability of obtaining a random sample of n = 10 pike from lake Ontario that are greater than 10 lbs in weight when you are told by the lake ontario fishery authorities that the known mean weight of pike is 8 lbs.

l) You wish to estimate the relationship between the distance DNA migrates through an agarose gel as a function of the size (in numbers of base pairs) of the DNA.

