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1. a. |5 points] Compute the first derivative of the function:

b. [5 points] Compute the second derivative of the function: (In x)3.

2. |5 points] Find the functional expression of x,, in the sequence of

1 2 3 4 5

0-— —,— — } and evaluate the limit for this sequenc ] .
{ ’5711°19° 29’ 41"’ S 5€( <, Tlll_}r{éxn

1
34+5x

3. [5 points] Derive the indefinite integral of the function: [ ( +e™ ) dx

4. The following questions relate to the implicit function: y* + 4x = 4xy?.

a. |3 points] Compute 24

dx

b. [5 points] Find the equation for the tangent line to the curve represented by the
function above at the point (%, 2).

5. |10 points] Utilize the Lagrangian method to find the values of the commodity
bundle (x4, x;) which maximizes the Cobb-Douglas utility function

U(xl, xz) — 10x]9'3x§'7

with the budget constraint: 6x; + 7x, = 1200. Also solve for the
corresponding Lagrange multiplier.

“ 6. [5 points] Approximate the value of V9997 using differentials.

7. [5 points] The following function has a local minimum of 1/2 at x = 2;

Find the values of ¢ and 5.
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Instructions: Please do all questions and show your work in details.]

1. The following regression equation is estimated as a production function:

InQ =1.37+4+0.632In K +0.452In L, R? = 0.98,
(0.257) (0.219)

where cov(bg,br) = —0.044. The sample size is 40.

(a) [5 pts] What is the standard error of by — b7
(b) [5 pts] Test Sk = B at the 5% level of significance.

(c) [5 pts] Test for constant returns to scale at the 5% level of significance.

2. [10 pts] Consider the regression model:
Yi = a, + an X + us.

We have ordinary least squares (OLS) residual e;, fitted value ?;L and estimators &,
and &;. Please determine if the followings are correct: (a) > ", Y;e; = 0, (b)

> i1 Xi€i = 0, (c) If the true coefficient of the constant term is zero, then the OLS
fitted value is Y, (d) ESS (explained sum of square) = &1 » ;_,(X; — X)*? and (e) ESS
= Q1 Z?=1(Xi - X)(Y; = Y)

3. Suppose that
X ~ Uniform|—1, 1]

-1 it [ X <
Y‘{l if | X| >

and

D | DS =

(a) [5 pts] Compute Pr[Y = —1].
)

(b) [5 pts] Use (a) to determine whether X and Y are correlated.
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4. 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 is no better than the old process. Let u denote the mean of the new process.
Consider the null and alternative hypothesis H, : 1 = 2000 vs. H; : > 2000. {Hint:
®(5) = .9999, &(—2.5) = .993§]

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

(b) [5 pts] 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?

(c) [5 pts] What testing procedure should the plant manager use if she wants the
size of her test to be 5%7



