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112 points.] In each of the following statements, determine that 1f ig true or false. Explain

your answer. You wili not get any v point if you just answer “true” or “false”

(a) If a sequence has an infimum, then the sequence is convergent. (3 points)
(b) Let A = {1, %—, i"? ;1%? ..}, Then AU {0} is a compact set in R, where R ig the set of real
]

numbers. (3 points)

(¢) Let f(z)=vaz*+20—2  Then lim f(z) is defined. (3 poi nte} _ |
i heas J 0.8
(d) f(z)=2°— 62" + 4 has a root In the interval z & 0, 1]. {3 points) ]

2. [10 points.] Find the maximumn values of the following functions:

(a) flz,y)= rt — z29% +y. (5 points)
) f(ay) = e+ 247). (5 points)

3. [10 points.|

¢ e . | oo w2 " ' |
(a) Determine whether or not f, ™" dx converges. (5 points) |

. -‘*‘ﬂ' L . | | l
(b) Determine whether or not T " M;}m converges. (5 points) |
i1=1

4. [10 points.] For the following maximization problem:

max n -+ In y

s.t. z? +y° <1,
find the solution, and verify that it 1s indeed the maximum.
' 5. [8 points.] The following differential equation:
y(t) = 2t — y(?)
satisfies y(1) =

(a) Find y(¢). (5 pdinta)

(b) Does there exist a steady state? If so, find it. (3 poinis)
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{Inﬁ‘wuﬂtimm: Please do all FIVE questiong and show all vour work. |

1w Sl Ml L agrl sl P u. I

1. |10 points! Let X stand for the rate of return on a security (say, IBM) and Y the
. rate of return on another sccurity (say, General Motors). Let yy = 1y = 0.5, 0% = 4,

o5 = 9 and corr(X,Y) = 0.8

l (2) Find var[0.5X + 0.5Y].

i (b) Is it better to invest equally in the two securities (i.e., diversify) than in either
security exclusively? Explain in detail why or whyv not. [Hint: Investors consider
both expected rate of return and risk.|

2. 110 pﬁints] et X be a random sample of size n with mean gy and variance o
- ~ A2
| Consider X = 5.7 X;/nand % = > .o (X; — X)?/n.

.,u...g T,,.__...

" 5
(a) Is % an unbiased estimator of 0%7

(b) What is the sampling distribution of X if the population is normally distributed?

3. [10 points] The probability that any child in a certain family will have blue eyes is
1/4, and this feature is inherited independently by different children in the family. If |
there are five children in the family and it is known that at least one of these children

| nas blue eyes, what is the probability that at least three of the children have blue eyes?
l
| 4. {10 points] Let ¥ ~ N{(uy.c%). From a sample of size n = 100, you obtained

S Y =590 and 37 (V; — V)? = 420. Test H, : uy = 6 against gy # 6 with the

576 mgmhcanae Jevel.

5. {10 points| Suppose that a light bulb manufacturing plant produces bulbs with a
mean life of 2000 hours and a standard deviation of 200 hours. An inventor claims to

have developed an improved process that produces bulbs with a longer mean life and |
the same standard deviation. The plant manager randomly selects 100 bulbs produced
by the process. She says that she will believe the inventor’s claim if the sample mean
life of the bulbs is greater than 2100 hours, otherwise she will conclude that the new

process 18 no better than the old process. Let i denote the mean of the new process.
(onsider the null and alternative hypothesis H, : p = 2000 vs. H; . p > 2000.

(a) What is the size of the plant manager’s testing procedure?

(b} Suppose that the new process is in fact better and has a mean bulb life of 2150
hours. What is the power of the plant manager’s testing procedure?




