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Econ 186

Early Fall 2015

Final
You must show all of your work to get full credit. There are a total of 90 points.
1) Find the values of x1 and x2 that maximize the function C = −x21 − x1 x2 − x22 subject to
x1 − 2x2 ≤ −1 and 2x1 + x2 ≤ 2 (15 points).
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2) Consider the matrix




1 5 2


A= 1 1 7 
0 −3 4
a) Find A−1 , the inverse of A. (8 points)

b) Confirm that the inverse you found in part a) is actually the inverse by showing that
A−1 A = I (4 points)
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3) Consider the following probability density
function of the random variable X:

1
√
0 ≤ x ≤ 14
x
f (x) =
0
otherwise
a) Show that the total probability is equal to 1 (the axiom of probability holds for this pdf)
(2 points).

b) Find E(X) (2 points).

c) Find V ar(X) (2 points).
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d) Now consider the probability density
 function of the random variable Y
3e3y
y<0
g(y) =
0
otherwise
Find the mean and variance of Y using the moment generating function (4 points).

e) Find V ar (3X + 4Y + 1). Assume X and Y are not independent, and that Cov(X, Y ) = 2
(2 points).
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4) Consider the function U = 5x2 + 3xy + 2y 2
a) Compute the total differential of the function dU (3 points).

b) Compute the second-order total differential d2 U (3 points).

c) Find the discriminant (determinant with second order partial derivatives of U) (3 points).

d) Is d2 U positive or negative definite? Why? (3 points).
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5) An individual gains utility by consuming two goods, x1 and x2 . Their utility function is
Cobb-Douglas:
u = x10.4 x20.5
x1 costs $3 and x2 costs $4 per unit. The individual has a total of $108 to spend and since
they only get utility from these two goods, they spend all of their money on buying x1 and
x2 .
a) If the individual seeks to maximize their utility, write the Lagrangian function for this
constrained optimization problem (2 points).

b) Find the first-order conditions and solve for the optimal values of x1 and x2 (x∗1 and x∗2 ) ,
respectively (4 points).

c) Show that x∗1 and x∗2 are the values that maximize utility using the second-order sufficient
conditions (4 points).
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6) Solve the following differential equations (solve for the explicit solution y(x)).
0

a) xy − 2y = x2 (6 points).

0

2

+4x−4
y(1) = 3
(6 points).
b) y = 3x 2y−4
0
(Hint: To obtain
the explicit solution, treat the x s as constants and use the quadratic
√
2
formula y = −b± 2ab −4ac )

1

7) Find the third order Taylor polynomial of f (x) = (x + 1) 2 around x = 0 (7 points).
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8) Suppose you are a researcher trying to determine the interest rate that banks in the
United States are paying on their deposits. To do this, you find out the interest rate that
31 banks are paying on deposits and calculate the mean interest rate as 2.3 (call it X), with
a variance of 25. Due to quantitative easing, you suspect that the true population mean
interest rate is 0 (call it µ). So, you want to test whether your sample mean is different from
0 in either direction.
a) Set up the null and alternative hypotheses (2 points).

b) Calculate the t-statistic and perform a t-test at the 5% significance level (2 points).

c) Approximate the p-value using the t-table (2 points).

d) Interpret the p-value (2 points).

e) Construct a 99% confidence interval. Can you reject the null hypothesis at the 99%
confidence level? (2 points)
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