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2)  

 
 
 

SOLUTION 
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3)  

 

SOLUTION 
 

𝑌" = 𝑛𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝑓𝑎𝑚𝑖𝑙𝑦	ℎ𝑜𝑚𝑒	𝑓𝑖𝑟𝑒𝑠
𝑌! = 𝑛𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝑎𝑝𝑎𝑟𝑡𝑚𝑒𝑛𝑡	𝑓𝑖𝑟𝑒𝑠

𝑌$ = 𝑛𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝑓𝑖𝑟𝑒𝑠	𝑖𝑛	𝑜𝑡ℎ𝑒𝑟	𝑡𝑦𝑝𝑒𝑠	𝑜𝑓	𝑑𝑤𝑒𝑙𝑙𝑖𝑛𝑔𝑠
 

𝑛 = 4, 	𝑝" = 0.73, 𝑝! = 0.2, 𝑝$ = 0.07 

𝑃(𝑌" = 2, 𝑌! = 1, 	𝑌$ = 1) =
4!

2! ∗ 1! ∗ 1! (0.73)
! ∗ (0.2) ∗ (0.07) = 0.08953 
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4)  

 
 
SOLUTION 

 
 
 

 
5)  

 
SOLUTION 

 
=0.1587 
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=0.3085 

 

 
=0.1867 

 
= 𝑃(𝑍 > −0.83) = 𝑃(𝑍 < 0.83) = 1 − 𝑃(𝑍 > 0.83) = 1 − 0.2033 = 0.7967 
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6) Let X = height (inches) and Y = weight (lbs) for an American male. Suppose X and Y 
have a bivariate normal distribution, the mean and sd of heights are 70 in and 3 in, the 
mean and sd of weights are 170 lbs and 20 lbs, and 𝜌 = .9. 
 
a. Determine the distribution of Y given X = 68, i.e., the weight distribution for 5′8″ 

American males. 
 

b. Determine the distribution of Y given X = 70, i.e., the weight distribution for 5′10″ 
American males. In what ways is this distribution similar to that of part (a), and 
how are they different? 

 
 

c. Calculate P(Y < 180|X = 72), the probability that a 6-foot-tall American male 
weighs less than 180 lb. 

 
 

 
SOLUTION 
 

 

 
 

 
7) For a few years, the SAT consisted of three components: writing, critical reading, and 

mathematics. Let W = SAT Writing score and X = SAT Critical Reading score for a 
randomly selected student. According to the College Board, in 2012 W had mean 488 
and standard deviation 114, while X had mean 496 and standard deviation 114. 
Suppose X and W have a bivariate normal distribution with Corr(X, W) = .5. 
 

a. An English department plans to use X + W, a student’s total score on the 
nonmath sections of the SAT, to help determine admission. Determine the 
distribution of X + W. 
 

b. Calculate P(X + W > 1200). 
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c. Suppose the English department wishes to admit only those students who score 
in the top 10% on this Critical Reading + Writing criterion. What combined 
score separates the top 10% of students from the rest? 
 

SOLUTION 
 

 
 

 
8) Measurements for the length and width of a rectangular plastic covers for CDs are 

rounded to nearest mm (so they are discrete). Let X denote the length and Y denote the 
width. The possible value of X are 129, 130, and 131 mm. The possible values of Y 
are 15 and 16 mm. We show the probability for each pair in the following table: 
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SOLUTION 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 


