
Math 220 : Elementary Statistics Kane Nashimoto
Exam 2 - Ch. 5, 6, 7
Fall 2005 Name :

Directions: This exam contains five problems worth a total of 100 points. For each computa-
tional problem, you must first write the formula to be used and present all your subsequent
work in order to receive full or partial credit. Circle your final answers.

1. It is estimated that 30% of all adults have myopia (nearsightedness). Let us assume
that this estimate is reasonably accurate. Consider a random sample of 20 adults
taken from the respective population.

(a) Compute the probability that 6 or fewer adults in the sample will have myopia.
(8 pts.)

(b) Compute the probability that more than 12 adults in the sample will have my-
opia. (8 pts.)

(c) Compute the probability that exactly 10 adults in the sample will have myopia.
(8 pts.)

2. For a certain model vehicle, failure for the engine to start is due to (i) an electrical
problem 57% of the time, (ii) a mechanical problem 31% of the time, and (iii) both
electrical and mechanical problems 8% of the time.

(a) If the engine of this model vehicle fails to start, what is the probability that it
is due to an electrical problem, a mechanical problem, or both? (8 pts.)

(b) If it has been determined that the failure for the engine to start was due, in
part, to a mechanical problem, what is the probability that it is also due to an
electrical problem? (8 pts.)

(c) Are the two events “electrical problem causing the engine to not start” and
“mechanical problem causing the engine to not start” independent? Justify your
answer. (8 pts.)
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3. Presented below are stress levels on a 6-point scale (1 = “not stressful at all”; 6= “very
stressful”) indicated by six students at the beginning and in the middle of a semester.

Beginning 3 2 2 4 1 3

Middle 5 5 3 4 4 5

(a) Use your calculator’s built-in function to obtain the least-squares regression equa-
tion for predicting the stress level in the middle of the semester (Y ) from the
stress level at the beginning of the semester (X). (8 pts.)

(b) Use your calculator’s built-in function to compute the Pearson correlation coef-
ficient between the two sets of stress levels. (8 pts.)

For (a) and (b), if you prefer, you may perform computation by hand. Take as given:
∑

x = 15 ;
∑

y = 26 ;
∑

x2 = 43 ;
∑

y2 = 116 ;
∑

xy = 66

Show your work on the backside of page 3.

4. The measurement error for a household scale has a normal distribution with mean
µ = 0.00 pound and standard deviation σ = 0.02. Suppose that an object known to
weigh exactly 50.00 pounds will be repeatedly weighed using this scale. Note that the
distribution of the scale readings will be normal with µ = 50.00 and σ = 0.02.

(a) What percent of the time will the scale reading be higher than 50.03 lb.? (10 pts.)

(b) Twenty percent of the time the scale reading will be less than x pounds. Find
the value of x. (10 pts.)

5. Featured on page 3 are the results of a regression analysis on the data for Ex. 5.42 of
the textbook. In the analysis, Y = crop yield (in tons per hectare) is modeled as a
function of X = crop duration (in days) for soybeans.

(a) How confident would you be in the accuracy of your prediction using the obtained
regression equation? Justify your answer. (8 pts.)

(b) What is the value of the Pearson correlation coefficient between X and Y in this
case? Be cautious with the sign. (8 pts.)
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Figure 1. SPSS output for Problem 5.
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