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2. lroooi',"¡ Find the derivative of f @):12 - 3z*5 using the limit definition of the derivative.
No Cnsot'r will be given if the limit definition is not used.
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3. Find the derivatives.You need not simplify
(a) 1u o"'"*¡ f (r): ñå-õ
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o(1
4. (¡ point.) Let Ã(ø)

Suppose it is known that
reconlmend increasing

('(,t). ZLrr)[

in dollars , generated by producing and selling æ bicycles per day
If the company is currently producing 100 bicycles, would you

vour âllswer
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5. (8 points) Suppose for a particular person that the time T (in minutes) required to iearn a list of length n
is

r:f(ù:2nJn-2.
Find /'(11) and interpret your answer.
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6. Follow the steps to graph the stated function.

f ("): -r3 +r2r, f'@): -3r2 + 12, and Í"(*): -a".
(a) r" o",.,"t iVlake a sign diagram (or sign chart) for the first derivative of f (r), and find all open intervals

of increase and all open intervals of decrease.
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(b) r, o"'.^r Nlake a sign diagram (or sign chart) for the second derivative of f@) and find all open
intervals on which the gt'aph is concave up and a1l open intervals on which the graph is concave
down.
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(c) ru o"r","r Find the critical numbers and the inflection points of /(r) and classify each critical point
as a relative tnaximutn, relative minimum, or inflection point.
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(d) rn o"',,.r Sketch the graph of y : f @) Iw hand, plotting and labeling only the relative extrerne
points, inflection points and the y-intercept. To be considered correct, your graph must
answers in parts a), b), and c).
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7. çao"i,'.¡Findtheequationof thelinetangentto4x,2y-rys:0atthepoint(1,2)

D,f,Ëurunh"ol¿ brfl" çi/¿s ufu. /¿(o't?"'
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8. (8 points) As a snowball is rolling down a hill its radius is increasing at a ¡ate of 2 inches per second. Find
the rate at which the volume is changing at the moment when the volume of the snowball is 36r cubic
inches (Norn: For a sphere, Y : trrs).

Nort fr'L¡s g,trØ,c,,^/ f')6x i+7ì'rtn.-Th",

V6q "!v'a+ Z)=.3è

dx I
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g. A company's demand fïnction for a luxury itern is D(p) : l80e-o'2p. The company is currently seiling
this luxury item for $10 each.

(a) ra o",","r Find the Elasticity of Demand at this price and determine if the price is elastic, inelastic or
unit-elastic.
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10. (o por"t") State but do not evaluate the expression which gives the area bouncled by the two curves

f(r) :5 - 12 g(r) : ,' - 3
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(b) r: o"r"*r How much should the cornpany charge for each luxury item it wants to maximize revenue?
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11. Evaluate.
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TCk), ,lnt{x)ctx --,,1 ,u " 
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12. (a poi.t") A company's marginal cost functÍon is IuIC(r) - 13"0'01ø where u is the number of units
Supposing that fixed costs are $3000, find the cost function.

13. Suppose for a certain product the demand function is d(z) : 600 - :r2 and the supply function is
s(t) :59*-
(a) 1n o"t"*¡ What is the market demand f'or u?
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(
(c) ru o",.,,¡ State but do not evaluate the expression that gives the consumer's surplus at the market

demand.
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(d) ru o"'","¡ State but do not evaluate the expression that gives the producer's surplus at the market
demand.
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14. 1rz oor'.-¡ Find all critical points extreme of the function below and classify each as a relative maximum,
relative minimum, or saddle point.
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15. lrz p.i.t.¡ A company manufäctures two products with ø : the number of units of product A produced and
g : the mrmber of units of prodr.rct B produced. Because of limited materials and capital' the quantities
produced must satisfy the equation 4r *2,U: 80 (ihis is called a product'ion possibilities curue). Given
the company's profit function is P : 4r2 + A2 , use Lagrange Multipliers to flnd the production levels of
products A and B that maximize the company's profit.
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