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Q1: Please calculate the following limit: (10 points)
ll’gf xsin(x)

Q2: Please calculate the following limit: (10 points)
lim(Jy'+y’ = y+1 =y =y +)

y—>2

Q3: Please solve the following question: (10 points)

_[0] ffﬁe’"zdydx

Q4: Please solve the following question: (10 points)
1 x X+y
Jo Jie v

QS5: Please solve the following question: (10 points)
j sin®(5x) cos?(5x)dx

Q6: Please find the general solution: (10 points)
¥ +3y=e"cos(x)

Q7: The weekly demand of a product is modeled lt;y the probability density function as follows:

(=x* +6x)
X) =
J(x) 6
Please calculate the probability that a randomly chosen week will have sales between 1000 and 3000
units. (10 points)

,0<x <6, wherex is the number of units solds in (thousands)

Q8:

(1) Considering that bond price (P) depends on interest rate (), please construct the Taylor expansion
(up to the second order) to estimate the price change (dP) based on interest rate change (dr). (5
points)

(2) On the assumption that the short-term treasury bill price is 100, the current interest rate is 5%, the
modified duration is 5, and the convexity is 20. Please use the Taylor expansion to calculate the new
Treasury bill price based on the following information released by the Federal Open Market
Committee in September. (5 points)

“In light of the progress on inflation and the balance of risks, the Committee decided to lower the
target range for the federal funds rate by 1/2 percentage point...”
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Q9: A Monopolist produces one type of output for two types of customers. Customers of type 1 are willing
to pay a price of 100-10A dollars per unit when it produces A units for them. In the case of type 2
customers, if it produces B units, they are willing to pay for the units at a price of 80-4B dollars each.
Considering that the total cost of producing A+B units is 100+10(A+B). What is the optimal number
of units of A and B to be produced in order to maximize profits? (10 points)

Q10: Let's suppose you are a mutual fund manager and you want to know whether some Dow 30 stocks
in the financial service industry suit your investment goals. You hope that the standard deviation of]
this portfolio is less than 25% based on the weights of two stocks.

»  the weight of Goldman Sachs (GS): 40%;
> the weight of American Express (AXP): 60%;

A matrix of Variance-Covariance of these two stocks is shown below.

GS AXP
GS 0.06 0.03
AXP 0.03 0.04

(1) Please calculate the portfolio variance using the vector and square matrix (7 points)
(2) According to your answer above, are the two stocks' weights adequate for your needs, and why? (3
points)
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