Math 128 A - Section 5 - Test 2


      Name:___________________

24 April 2000

In order to get full credit, you must show all of the steps and all of the work that you use to solve each problem.

A list of formulas that you may find useful is provided on the last page of this test.

Question
Points
Score

1
23


2
19


3
20


4
20


5
18


Total
100


1. There are 27 students in Section 5 of Math 128 A. Let X be the random variable which gives the age (rounded to the nearest year) of a randomly chosen student on the day of the final exam.

(i) (3 points) Is X a discrete or a continuous random variable ? Is X a finite random variable ? Explain.

(ii) (6 points) Assume that  on the day of the final exam, 3 of the students are 17 years old, 5 are 18 years old, 10 are 19 years old, 6 are 20 years old and 3 are 21 years old. Answer the following questions (you may give your answers as fractions):

· The p.m.f. fX  has  fX (19) = 

· P( X < 22) =

· The c.d.f. FX  has FX (20) =

(iii) (8 points) Based on the information given in (ii), find the expected value of X. Show all your work.
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(6 points) Put labels on the graph below, given that it represents the c.d.f. of X.
2. Your grandmother has given you $2,000. Answer the following questions:

(i) (6 points) If you put your money in a bank account and do not spend it, how much will you have after 3 years, assuming the interest rate is 5% and that interest is compounded quarterly ?

(ii) (5 points) If  interest is compounded continuously at 5%, what is the annual yield for your bank account ?

(iii) (8 points) If interest is compounded continuously at 6%, how long should you leave the money in the bank if you want your balance to be $5,000 ?

3. You are interested in buying a European call stock option that expires in 24 weeks with a strike price of $55. 

(i) (6 points) Give the definition of a European call stock option. If the future value of the corresponding stock at the end of the 24 weeks is $60 per share, how much will your option be worth ? What if the stock is only worth $37 ?

(ii) (5 points) Assume that the future value of your option has an expected value of $5 at the end of the 24 weeks. If interest is compounded continuously at 6%, what is the present value of the option ?

(iii) (9 points) Assume that at the end of the 24 weeks, the stock can only close at $45, $50, $55, $60 and $65. Also assume that these closes are equally likely. What is the expected value of the future value of your European call option ? Show all your work.

4. Assume that X is a uniform random variable which takes values on the interval [0,4].

(i) (6 points) What is the value of the p.d.f. fX  at x = 3 ? What is the probability that X takes the value 0.25 ?

(ii) (6 points) Sketch the graph of the p.d.f. fX of X. 

(iii) (8 points) What is the probability of X being between 2.5 and 3 ? Explain.

5. (i) (8 points) Given the data and bins in the following table, fill in the columns labelled frequency and relative frequency.

Data
Bins
Frequency 
Relative frequency

3.0
2



4.9
4



5.3
6



5.2
8



1.8
10



8.2




3.6




2.9




2.1




3.3








(ii)  (10 points) Assume that the Data column in the above table contains 10 observations of a continuous random variable X. Based on this information, plot an approximation of the p.d.f. of X. Think carefully before plotting the graph.
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		Age		Number of students		Frequency		x		CDF

		17		3		0.11		16.5		0.00

		18		5		0.19		16.51		0.00

		19		10		0.37		16.52		0.00

		20		6		0.22		16.53		0.00

		21		3		0.11		16.54		0.00

								16.55		0.00

								16.56		0.00

								16.57		0.00

								16.58		0.00

								16.59		0.00

								16.6		0.00

								16.61		0.00

								16.62		0.00

								16.63		0.00

								16.64		0.00

								16.65		0.00

								16.66		0.00

								16.67		0.00

								16.68		0.00

								16.69		0.00

								16.7		0.00

								16.71		0.00

								16.72		0.00

								16.73		0.00

								16.74		0.00

								16.75		0.00

								16.76		0.00

								16.77		0.00

								16.78		0.00

								16.79		0.00

								16.8		0.00

								16.81		0.00

								16.82		0.00

								16.83		0.00

								16.84		0.00

								16.85		0.00

								16.86		0.00

								16.87		0.00

								16.88		0.00

								16.89		0.00

								16.9		0.00

								16.91		0.00

								16.92		0.00

								16.93		0.00

								16.94		0.00

								16.95		0.00

								16.96		0.00

								16.97		0.00

								16.98		0.00

								16.99		0.00

								17		0.11

								17.01		0.11

								17.02		0.11

								17.03		0.11

								17.04		0.11

								17.05		0.11

								17.06		0.11

								17.07		0.11

								17.08		0.11

								17.09		0.11

								17.1		0.11

								17.11		0.11

								17.12		0.11

								17.13		0.11

								17.14		0.11

								17.15		0.11

								17.16		0.11

								17.17		0.11

								17.18		0.11

								17.19		0.11

								17.2		0.11

								17.21		0.11

								17.22		0.11

								17.23		0.11

								17.24		0.11

								17.25		0.11

								17.26		0.11

								17.27		0.11

								17.28		0.11

								17.29		0.11

								17.3		0.11

								17.31		0.11

								17.32		0.11

								17.33		0.11

								17.34		0.11

								17.35		0.11

								17.36		0.11

								17.37		0.11

								17.38		0.11

								17.39		0.11

								17.4		0.11

								17.41		0.11

								17.42		0.11

								17.43		0.11

								17.44		0.11

								17.45		0.11

								17.46		0.11

								17.47		0.11

								17.48		0.11

								17.49		0.11

								17.5		0.11

								17.51		0.11

								17.52		0.11

								17.53		0.11

								17.54		0.11

								17.55		0.11

								17.56		0.11

								17.57		0.11

								17.58		0.11

								17.59		0.11

								17.6		0.11

								17.61		0.11

								17.62		0.11

								17.63		0.11

								17.64		0.11

								17.65		0.11

								17.66		0.11

								17.67		0.11

								17.68		0.11

								17.69		0.11

								17.7		0.11

								17.71		0.11

								17.72		0.11

								17.73		0.11

								17.74		0.11

								17.75		0.11

								17.76		0.11

								17.77		0.11

								17.78		0.11

								17.79		0.11

								17.8		0.11

								17.81		0.11

								17.82		0.11

								17.83		0.11

								17.84		0.11

								17.85		0.11

								17.86		0.11

								17.87		0.11

								17.88		0.11

								17.89		0.11

								17.9		0.11

								17.91		0.11

								17.92		0.11

								17.93		0.11

								17.94		0.11

								17.95		0.11

								17.96		0.11

								17.97		0.11

								17.98		0.11

								17.99		0.11
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								18.01		0.30

								18.02		0.30

								18.03		0.30

								18.04		0.30

								18.05		0.30

								18.06		0.30

								18.07		0.30

								18.08		0.30

								18.09		0.30

								18.1		0.30

								18.11		0.30

								18.12		0.30

								18.13		0.30

								18.14		0.30
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								18.16		0.30

								18.17		0.30

								18.18		0.30

								18.19		0.30

								18.2		0.30

								18.21		0.30

								18.22		0.30

								18.23		0.30

								18.24		0.30

								18.25		0.30

								18.26		0.30

								18.27		0.30

								18.28		0.30

								18.29		0.30

								18.3		0.30

								18.31		0.30

								18.32		0.30

								18.33		0.30

								18.34		0.30

								18.35		0.30

								18.36		0.30

								18.37		0.30

								18.38		0.30

								18.39		0.30

								18.4		0.30

								18.41		0.30
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								18.43		0.30
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								18.47		0.30

								18.48		0.30

								18.49		0.30
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								18.62		0.30
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								18.69		0.30
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								18.77		0.30
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								18.79		0.30

								18.8		0.30

								18.81		0.30

								18.82		0.30

								18.83		0.30

								18.84		0.30

								18.85		0.30

								18.86		0.30

								18.87		0.30

								18.88		0.30

								18.89		0.30

								18.9		0.30

								18.91		0.30

								18.92		0.30

								18.93		0.30

								18.94		0.30

								18.95		0.30

								18.96		0.30

								18.97		0.30

								18.98		0.30

								18.99		0.30
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								19.01		0.67

								19.02		0.67

								19.03		0.67

								19.04		0.67

								19.05		0.67

								19.06		0.67

								19.07		0.67

								19.08		0.67

								19.09		0.67

								19.1		0.67

								19.11		0.67

								19.12		0.67

								19.13		0.67
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								19.33		0.67
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								19.58		0.67
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								19.78		0.67

								19.79		0.67

								19.8		0.67

								19.81		0.67

								19.82		0.67

								19.83		0.67

								19.84		0.67

								19.85		0.67

								19.86		0.67

								19.87		0.67

								19.88		0.67

								19.89		0.67

								19.9		0.67

								19.91		0.67

								19.92		0.67

								19.93		0.67

								19.94		0.67

								19.95		0.67

								19.96		0.67

								19.97		0.67

								19.98		0.67

								19.99		0.67

								20		0.89

								20.01		0.89

								20.02		0.89

								20.03		0.89

								20.04		0.89

								20.05		0.89

								20.06		0.89

								20.07		0.89

								20.08		0.89

								20.09		0.89

								20.1		0.89

								20.11		0.89

								20.12		0.89

								20.13		0.89

								20.14		0.89

								20.15		0.89

								20.16		0.89

								20.17		0.89

								20.18		0.89

								20.19		0.89

								20.2		0.89

								20.21		0.89

								20.22		0.89

								20.23		0.89
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								20.51		0.89

								20.52		0.89

								20.53		0.89

								20.54		0.89
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								20.56		0.89
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								20.58		0.89

								20.59		0.89

								20.6		0.89

								20.61		0.89

								20.62		0.89
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								20.64		0.89

								20.65		0.89

								20.66		0.89

								20.67		0.89

								20.68		0.89

								20.69		0.89

								20.7		0.89

								20.71		0.89

								20.72		0.89

								20.73		0.89

								20.74		0.89

								20.75		0.89

								20.76		0.89

								20.77		0.89

								20.78		0.89

								20.79		0.89

								20.8		0.89

								20.81		0.89

								20.82		0.89
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								20.95		0.89

								20.96		0.89

								20.97		0.89

								20.98		0.89

								20.99		0.89

								21		1.00

								21.01		1.00
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