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Biometry (BIOL3090) Quiz #3.         Student Name: ____________ KEY ______________________ 

 

This 30-minute quiz is worth 5 points.  Show all your work to get partial (full) credit.  You may use a 

calculator, but not a smart phone.  You may also leave calculations as ratios if necessary.  I have extra 

paper, if you need some.  Write your name on every page and staple them together with this cover page. 

 

1) You roll two 6-sided dice. What is the probability that the sum of the two top sides are:                                  

a) equal to 1, b) equal to 4, and c) less than 13 (+0.25 each) 

Note: To receive full credit, explain your rationale and show your calculations, if relevant. 

 
a) The sample space S of two dice is shown below.  
S = {(1,1),(1,2),(1,3),(1,4),(1,5),(1,6),(2,1),(2,2),(2,3),(2,4),(2,5),(2,6),(3,1),(3,2),(3,3),(3,4),(3,5),(3,6), 
(4,1),(4,2),(4,3),(4,4),(4,5),(4,6),(5,1),(5,2),(5,3),(5,4),(5,5),(5,6),(6,1),(6,2),(6,3),(6,4),(6,5),(6,6)} 
 
Let E be the event "sum equal to 1".  
There are no outcomes which correspond to a sum equal to 1, hence 
P(E) = n(E) / n(S) = 0 / 36 = 0 
 
b) Three possible outcomes give a sum equal to 4: E = {(1,3),(2,2),(3,1)}, hence. 
P(E) = n(E) / n(S) = 3 / 36 = 1 / 12 
 
c) All possible outcomes, E = S, give a sum less than 13, hence. 
P(E) = n(E) / n(S) = 36 / 36 = 1 
 

2) Report the following equations (+0.25, each): 

 

- SE =  The Standard Error is equal to the SD  

divided by the square-root of the sample size  

(number of observations used to calculate the SD)  

 

 

- Z score =  The Z score standardizes the data  

from an observed normal distribution into a             

theoretical distribution with mean = 0 and SD = 1.  

 

 

NOTE: if the SD of the population is known, rather  

than estimated, use the SD, not the SE in denominator. 

 

 

 

- 95% confidence interval =   Any confidence limit is defined by two bounds (upper, lower) placed 

symmetrically above / below the mean, and determined by the specific probability level (95% in this 

case) and the SE of the distribution. The Z score is used to determine the probability level.  In this case, 

the 95% C.I. uses a Z score of 1.96.  Z scores of 2 and 3 are used for the 96% and 99% C.I. levels.  

 

Lower Bound:  Mean – (Z score * SE)                        Upper Bound:  Mean + (Z score * SE) 
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3) You randomly sampled 100 cats in O’ahu and measured their tails. The mean tail length = 19.8 cm 

+/- 4.9 cm S.D.  Calculate the following parameters (+0.25 each). Show your work for full credit: 

 

a) 99% Confidence Interval (CI): 

Z score = 3 (for 99% C.I.) 

upper = 19.8 + (0.49 * 3) = 21.27 

lower = 19.8 - (0.49 * 3) = 18.33 

 

b) 96% Confidence Interval (CI):                                                   

Z score = 2 (for 96% C.I.)       

upper = 19.8 + (0.49 * 2) = 20.78      

lower = 19.8 - (0.49 * 2) = 18.82      

 

c) 68% Confidence Interval (CI): 

Z score = 1 (for 68% C.I.) 

upper = 19.8 + (0.49 * 1) = 20.29 

lower = 19.8 - (0.49 * 1) = 19.31 

 

Look Out:   
Notice, the C.I. becomes narrower as we decreased the probability that it will include the real 

parameter, from 99% to 96% to 68%.  Yet, the C.I.s are all symmetrical and centered on the same point 

estimate, given by the mean of the population 

 

 

4)  Using the portion of the Z-score table provided, calculate the following probabilities (+0.25 each). 

Show your work (reasoning) to get full credit.  Use as much as paper as you need for your calculations. 

 

a) P (Z > 0.00) = 0.5 (half of the symmetrical distribution) 

b) P ((Z<0.00) OR (Z>0.00)) = 1 (the entire distribution) 

c) P ((Z<0.00) AND (Z>0.00)) = 0 (this is impossible) 

d) P ((Z<0.04) AND (Z>0.07)) = 0 (this is impossible) 

e) P ((Z<0.04) OR (Z>0.07)) = 0.98805 

P(Z< 0.04) = 0.51595 (larger portion) 

P(Z> 0.07) = 0.47210 (smaller portion) 

Sum both:  0.51595 + 0.47210 = 0.98805 

f) P ((Z>0.04) AND (Z<0.07)) = 0.01195 

      P(Z> 0.04) = 0.48405  (smaller portion) 

P(Z< 0.07) = 0.52790 (larger portion) 

0.52790 + 0.48405 = 1.01195    Note: p can never be larger than 1.   

Shared probability equal to P (0.04 < Z <0.07).  So, we subtract 1 from 1.01195 = 0.01195 

            NOTE:   This is the complementary probability of P ((Z<0.04) OR (Z>0.07))= 0.98805  

 



3 

 

5) You found a snail of shell length = 8 mm on a hike in back-country O’ahu, and want to figure out the 

probability that it belongs to one of two species, with normally distributed shell lengths:  “introduced” 

(shell length; Mean = 12mm, STD = 4) or “native” (shell length; Mean = 5mm, STD = 1).   

 

Report the 96% shell length ranges of the “native” and “introduced” snail species (show your work)            

(+0.25 each): 

  

Answering this question requires that you remember a  

key concept:  a normal distribution contains a standard 

proportion of its mass (observations) at differences 

distance intervals from its mean, and these intervals are 

expressed in terms of standard deviations units.   

 

Mean +/- 1 SD contains 68% of the mass.   

Mean +/- 1.96 S.D. contains 95% of the mass. 

Mean +/- 2 S.D. contains 96% of the mass. 

Mean +/- 3 S.D. contains 99% of the mass. 

 

To describe the range (96% of the observations) of each species, we will use the mean +/- 2 S.D. units: 

 

- Introduced species (shell length; Mean = 12 mm, STD = 4):     

Range:  12 +/- (2 * 4) = from 4 to 20 mm 

This range contains the length of the new shell (8 mm). 

 

- Native species (shell length; Mean = 5mm, STD = 1):     

Range:  5 +/- (2 * 1) = from 3 to 7 mm 

This range does not contain the length of the new shell (8 mm). 

 

 

Report the probabilities of finding a snail of at least 8mm in shell length (8 mm or lager) that belongs 

either to the “native” snail species or to the “introduced” snail species (show your work) (+0.25 each): 

 

Note: asking for probability of shell length > 8 mm. We calculate this probability for the two species: 

 

- Introduced species (shell length; Mean = 12 mm, STD = 4):     

Deviation of value from mean:  8 – 12 / 4 = - 1 S.D.  

The new shell is 1 S.D. units below the mean. 

 

The probability of a value equal or larger than 8, requires adding the following probabilities: 

  

   34% to get to the mean  

+ 34% to get to 1SD above the mean  

+ 16% to get to 3SD above the mean: 

 

84%.   P = 0.84 is very likely (p > alpha of 0.05). 

 

 

- Native species (shell length; Mean = 5mm, STD = 1):     
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Deviation of value from mean:  8 – 5 / 1 = +3 S.D.  

The new shell is 3 S.D. units above the mean. 

 

The probability of a value equal or larger than 8, requires adding the following probabilities: 

 

0.5 % (area to the right of the mean + 3 S.D. mark)  

 

Note:  remaining 1% is divided equally into two tails. 

 

P = 0.005 is very unlikely (p < alpha of 0.05). 

 

 

Finally, provide your scientific assessment, based on a significance level (alpha) = 0.05.    

Result:  The new snail belongs to which species: (circle one answer) (+0.25): 

 

       Introduced snail   (84% probability) -= the most likely answer     

 

(NOTE: the probability of being a native snail is 0.005, less than alpha = 0.05)                          

 

 


