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1. Icybar sales ice cream for NT$50 each ball. The average sales per day was 4,000 balls.
When the price was raised to NT$55 per ball, the average sales per day declined to an
average of 3,500 balls. Assume that the demand equation is linear.

(a) (10 points) Find the demand equation.

(b) (10 points) Find the price (per ball) that will maximize the daily revenue.

(c) (10 points) Find the elasticity of demand at a price of NT350.

(d) (10 points) If Icybar has fixed costs of NT$20,000 per day and the variable cost is
NT$8 per ball, find the price (per ball) that will maximize the daily profit.

2. The owner of a Christmas store wants to determine the number of a certain Christmas
ornament to be stocked for the upcomings€hristmas scd@sen. The purchasing wholesale
price is NT$20 per item, and the selling price is NT850 per item. Any items not sold
during this season will be sold for th¢ néminal price of NT$10\cach (the salvage value).
Let

q = order guantity;

z = demand.
We have
Profit = 50min{g,z} — 20¢+ 10max{0;q —z}
=50z — 50max {0, 2=¢} — 20g +10max{0, g — Z}.

Assume that the demand has a probability distribution f(z). So,/the expected profit is

h(q) = /000 [501: — 50(@ — @)L {zogp{ T)=.20g - 10(7 z)l{Kq}(w)] f(z)dz.

(a) (15 points) Assume that
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an exponential distribution with a mean of 10,000. Find the optimal order quantity
that will maximize the expected profit.

(b) (15 points) (cont’d) Estimate the maximum expected profit.
(c) (15 points) (cont’d) Estimate the expected profit from ordering 10,000 items.

3. (15 points) Find the minimum value of z? + z} + 23 subject to 2z, + 222 + 23+ 9 = 0.
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