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Christine places $5000 into a GIC account at the bank earning interest at a nominal
rate of 2.5%, compounded monthly.

[a] If Christine lets her money grow by itself, how long will it take before she has at
least $6500 in this account? Write your answer in terms of years and months.

[b] What is the effective interest rate of this GIC?

[c] If the bank manager tells Christine that there is another GIC that earns interest at
the rate of 2.51% compounded yearly, would you advise Christine to switch over to
this GIC? Explain your reason why.
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Uncle Bob is a brand of ice-cream. The company decides to launch a new blend of
strawberry and orange flavoured ice-cream at the start of summer. When the product
was first launched, Uncle Bob sold 50 scoops of this ice-cream on the first day. Sales
grew at a fast rate as people got to know this blend of flavoured ice-cream until a
particular day when although sales was still growing, it was growing at a slower rate.
After 30 days since launch, Uncle Bob sold 250 scoops of this ice-cream per day. As
time went by, the team at Uncle Bob notice that at most 1,500 scoops could be sold
on any particular day.

[i] Model this scenario according to the Logistic Growth Model:

S@) = _Lr , wheret >0
—k
1+ ae ™

[ii] On which day does the increase in sales begin to slow down? How many scoops
of ice-cream are sold on this day?
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The daily cost of producing g number of AccuCalc electronic calculators per hour is
C(q) = 1.5+29—0.08g%, where0<q<25
The demand function for these calculators is
p(q) =10—-04q, where0<q<25

The company wants to spend $x on advertisements and they estimate that g number
of calculators can be sold as modelled by

q(x) =34/x, where0 < x <225

(i) Find the amount that should be spent on advertisements to maximise profit. What
is the maximum profit?

(i) What is the number of calculators produced and sold at this maximum profit level?




image10.tiff
The demand function for Helen's home-made cloth face masks per day during the
Covid-19 pandemic is

p(g) =15-0.1q, wherel <q<40

At this moment, her three sisters help her whenever they are able to. Helen and her
sisters notice that the number of masks they can produce per day is dependent on

q(w) = 0.1w* + 0.1w + 20w , where w >0

Demand is increasing so fast that they are thinking of hiring the 5th person to help
them. Estimate the revenue that will be generated for Helen and her sisters if they hire
the 5th person to help them sew the cloth face masks.
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Use differentials to estimate +/10.
Write your final answer up to three decimal places.
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Christine owns a company that bottles pure natural fruit juices for sale to health
advocates. She can produce and sell up to 3,000 bottles of various juices per month.
On average, each bottle of juice costs $6.00 to produce and the setup costs
associated with each production run is $30. Carrying costs are estimated to be 75%
of the value of an average inventory. If Christine's sales are uniform, find the lot size
and the number of runs that will minimise Christine's set-up and carrying costs.
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The demand function for a particular business is given by

30 + 7000

77100 ° where 0 < g <500

(@) =

and the supply function is
p(g) =5,/g, where0 < g <500

The equilibrium is at g* = 100 where the market-clearing price is p* = $50. Also,
the government has imposed a sales tax whereby g’ = g* — 20.

[a] Calculate the Consumers' Surplus and the Producers' Surplus at equilibrium.

[b] Determine the actual price that buyers pay, pb, and the actual revenue that
suppliers get, p*, at g'.

[c] Calculate the tax taken by the government.

[d] Calculate the Deadweight Loss of Taxation.
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The following problems test your preliminaries:

[a] The daily demand g in gallons for bulk ice-cream at Riversdale Dairy is a linear function of the selling price p. When p = $6.30, g = 70, and
when p = $6.00, g = 100. Assume g is never less than 50 gallons and never more than 400 gallons. Find the price p as a linear function of g.

[b] Stavros’s Taxidermy Company can prepare up to 20 skin pelts per week. The demand function for those skin pelts is
p=50q+ 80
Find revenue R as a function of g.
[c] Fixed costs for the production of ice-cream at Riversdale Dairy are $100 per day and the variable cost per gallon is
v =—-0.005¢+4.3, where0 < q < 860
Find the total cost C as a function of g.
[d] The revenue of a shoe producing factory per week is
R= 1.41]2 +4q
Its weekly total costs are
C=195-12g+12¢*
[i] Find the weekly profit function P(q) for this shoe company.
[i] On which interval will the factory be profitable, i.e. determine a suitable domain for the profit function?
[e] If the daily profit that Lucky Mike’s hot dog stand can earn is

P(g) = —0.2¢% + 16 — 195, where 0 < q < 200
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Determine
[i] the output level that maximises profit and
[ii] the maximum profit.

[f] A business' supply function is p(q) = 0.5¢ + 4 and its demand function is
p(g) = 25 — 0.2g, where up to 40 items can be produced and sold.

Calculate:
(i) the output level at equilibrium, and

(ii) the market clearing price.
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A group of enterprising Math 121 students decide to make and sell earrings over the
internet to earn some extra money for tuition during the summer holidays. When they
price her earrings at $20 per pair, they do not get any orders. So they reduce their
price to $15 per pair and they get 11 orders per day. Towards the end of summer,
they decide to reduce their price further so that they can sell off their inventory. They
notice that when they reduce their price to $5 per pair, they get so many orders per
day, they cannot keep up with mailing out the orders.

Assuming that the demand function, p, for their earrings is a linear-to-linear rational
function of the number of pairs sold, g, find this rational function.
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Find % of the following functions:

lay=(x+2*
Note: An expression of type y = f(x)gm can only be differentiated using logarithmic
differentiation.

+

bly=4/%

[y =6 +log;(2x2)
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Find the following integrals:
[a] flg (2x — 3)dx
[b] / x2e*’ dx

[c] f "’T"dx
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The demand function of Oaken Red Wine is modelled as
10p — 10g + pg = 300

where p is the price per bottle and g is the number of bottles that can be sold at that
price. When the price is set at $20 per bottle, 10 bottles of the wine can be sold per
day. If the price per bottle increases at the rate of 10 cents per day, calculate the rate
of change of demand for the wine.




