Stat 312 – Dr. Uebersax
Winter 2014
Sample Midterm 1 with answers

Remember
– Show the formulas you use

– Show your work

– Bring your calculator and note-card

– Make sure your name is on the test

Example Questions (answers and calculations shown in blue)
1. What is the mean (average) of these numbers?  (Show formula and work)
1, 12, 25, 30, 42
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(1 + 12 + 25 + 30 + 42) / 5  =  110 / 5 = 22
2. What is the median of these numbers?
1, 12, 25, 25, 30, 42

For an even number of data values, the median is the average of the middle 2 values.  Average of 25 and 25 is 25.

3. This frequency table shows the number of cars owned by millionaires in a certain Beverly Hills neighborhood.  What is the average number of cars per millionaire?
	No. of Autos
Owned

(x)
	Frequency
(f)
	f × x

	1
	11
	11

	2
	23
	46

	3
	32
	96

	4
	15
	60

	Total
	81
	213
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where n = ∑ f 
∑ f x = 213      n = ∑ f = 81     213/81 = 2.6296

4.  What is the sample variance of these numbers? (Show formula/s and work.)
	      x
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	10
	16.5
	-6.5
	42.25
	

	12
	16.5
	-4.5
	20.25
	

	20
	16.5
	3.5
	12.25
	

	24
	16.5
	7.5
	56.25
	

	Total
	
	
	131
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= (10 + 12 + 20 + 24) / 4 = 66 / 4 = 16.5
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= 131,   n – 1 = 4 – 1 = 3
s2 = 131 / 3 = 43.67

5.  A die has six faces.  On a given roll, the probability of each face showing (i.e., showing '1', '2', '3', etc.) is the same.  Therefore the probability of rolling a '1' is 1/6.  Which type of probability interpretation is this?

A.  Empirical Probability 

C. Subjective Probability    


B. Theoretical Probability

D. Random Probability

The probability value is arrived at using a mathematical or logical theory, rather than by observation (empirical probability) or personal belief (subjective probability); so the answer is B. Theoretical Probability.  
6. If A and B are independent: (Circle correct answer)
i.
P(A or B) = P(A) + P(B)

ii.
P(A│B) = P(A│~B)

iii.
Both of the previous are true.

iv.
None of the previous are necessarily true.

Only ii. is true.  If A and B are independent, then A is just as likely regardless of whether B or ~B occurs.  For example, the outcome of a second coin flip is just as likely to be 'heads' regardless of whether the first coin flip is 'heads' or 'tails'.
Option i is the Addition Rule for Mutually Exclusive Events.  Mutually exclusive events are not independent, because one event's occurring precludes the other occurring.
7. The population variance is larger than the sample variance: (Circle correct answer)
i.    Sometimes

ii.   Always

iii.  Never ( correct answer
The formulas for the population variance (σ2) and sample variance (s2) are, respectively:
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The numerator is the same for both.   Because it divides by a smaller denominator (n – 1), the sample variance will generally be larger than the population variance. The only exception is when the numerator is 0 (which would happen if there is no variability among cases); then the population and sample variances would be equal.  But the population variance is never larger than the sample variance.  
USE THE FOLLOWING INFORMATION TO ANSWER QUESTIONS 8 THROUGH 11.  For each question, circle the correct answer.
P(A) = 0.40   P(B) = 0.50  P(C) = 0.20  P(A and B) = 0.10.
A and C are independent.

B and C are mutually exclusive (disjoint).

8.
P(B and C) = ?

(a) .10  (b) .60  (c) .70  (d) 0  (e) None of the above

B and C are mutually exclusive.  

Two mutually exclusive events cannot both occur. 
Correct answer: (d) 0.

9.
P(A and C) = ?

(a) .08  (b) .52  (c) .60  (d) 0  (e) None of the above

A and C are independent.

We use the Multiplication Rule for Independent Events:  

P(A and C) = P(A) × P(C) = 0.40 × 0.20 = 0.08 (Correct answer: a) 

10.
P(A or B) = ?

(a) .7  (b) .8  (c) .9  (d) 1  (e) None of the above

Because P(A and B) = 0.10, we know that A and B are not mutually exclusive (i.e., it is possible for both to occur).

We therefore use the General Addition Rule:

P(A or B) = P(A) + P(B) – P(A and B) = 0.40 + 0.50 – 0.10 = 0.80 

(Correct answer: b)
11.
P(A|C) = ?

(a) .20  (b) .25  (c) .40  (d) 0  (e) None of the above

P(A|C) = P(A and C) / P(C)
P(A and C) = 0.08 (question 9 above)
P(A|C) = 0.08 /0.20 = 0.40 (Correct answer: c)
12. For a someone who is HIV infected but in remission, the expected number of HIV viruses per cubic mm of blood is 4.  What is the probability that 1 cubic mm of blood from an HIV infected person in remission will contain 0 viruses?  (hint: e is approximately 2.7183).

Poisson distribution

[image: image11.wmf]!

x

)

|

x

X

(

P

x

e

l

l

-

=

l

=


            x = 0, λ = 4.

P(X = 0| λ = 4) = 
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13.  A tire manufacturer announced a recall because 10% of its tires are defective. If you just bought a new set of four tires from this manufacturer, what is the probability that exactly two of your new tires are defective? (Show formula/s and work.) 
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where the binomial coefficient is:
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n = 4, k = 2, p = 0.10
binomial coefficient = 
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pk(1 – p)n–k = 0.12(1.0 – 0.1)4–2 = 0.1× 0.1× 0.9 × 0.9 = 0.00810
Answer = 6 × 0.00810 = 0.0486.
14. A random variable X  has a population mean of 36 and standard deviation of 16.  What is the z-score corresponding to x = 12?  Include the formula for calculating a z-score.

z =
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15. In the standard normal distribution, the area above z1 is 0.10, the area above z2 is 0.05, and the area above z3 is 0.025.  What is the area between –z1 and +z2?

[image: image18.png]



Area above z1 = .10
Therefore area from mean to z1 = .40

Therefore area from -z1 to mean = .40.

Area above z2 = .05

Therefore area from mean to z2 is .45.

Area from -z1 to z2 = .40 + .45 = .85.
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