MATH 105 FINAL EXAM SPRING 200}
ALL WORK MUST BE SHOWN FOR CREDIT

1. For the function y = 3x* + 8

a) calculate the average rate of change of y as x changes from 2 to 2.1
b) find the instantaneous rate of change at x = 2
2. For the graph below,

a) determine the limits, if they exist. If the
limit does not exist, write DNE

lim f(x)=__
li]}} f(x) =

lim f(x)=____

x =2

im f) =____

limf(x)=____
limf(x)=___
b) find each value, if it exists. If not, write DNE.

f2)=_____ fO)=____ f)=___

3. Complete the definition of the derivative (fill in the two reclangles): For y = f(x), we
define the derivative of f at x, denoted £/(x), to be

if the limit exists. If f'(x) exists for each

X in the open interval (a,b), then f is said to be
over (a,b).

4. Evaluate each limit. If the limit does not exist, write DNE.

5 x+3 b) I x-2
3) x—?gx2+2x—3 xl—lgxz—x—Z

5. For each function, f(x), find f(x) DO NOT SIMPLIFY
2 1
a) f(x)=-3-x3+3x2-x+2 b) f(x)=J;+;2- 0) f(x) = V3x* -2

d) f(x) = 5¢" e) f(x) = Inx’
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6. For the function f(x) = x* + 9
a) find the equation of the line tangent to the graph of f(x) at x =1.

b) For what value(s) of x does the function f(x) have a horizontal tangent?

7. For a certain company to manufacture and sell x items, the demand equation is
p=150-1.5x and the cost function is C(x) = 500+ 14x + 0.5x

a) Find the average cost function b) Find the revenue function

c) Find the profit function d) Find the marginal cost function

@) Use the marginal cost function to estimate the cost of manufacturing the 12"
item.

8. The market research department of a company recommends that the company
manufacture and sell a new type of CD player. After suitable testing, the department
presents the following cost and revenue functions, where x is the number of CD players.

C(x) =120x + 4800 R(x) = —2x” + 400x

a) on your graphing calculator, graph the cost and revenue functions on the same set of axes
using x-min=0, x-max=200, y-min=0, y-max=22,000 and sketch the graph below:

22,000
b) find the break-cven point(s) X =

c) shade the region of profit

200

9. Determine where each function is continuous

a) fix)=v3x-12 b) Ax)=

X -3x
- 1,
10. For the function f(x)=§x -x -8+7,

a) give the following interval(s) where f(x) is (if none, write NONE):

increasing decreasing

b) give the point(s) where f(x) has a (if none, write NONE)

local minimum local maximum
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11. For the function f(x) =2x* -4x’ + 6x -1
a) Give the interval(s) where f(x) is (if none, write NONE)
concave upward concave downward
b) give the location of any inflection point(s) X =

12. Find the absolute minimum point and the absolute maximum point (if they exist) for the
function f(x)=x"-8x>+12 ontheinterval [-1,4]

. -10 . . :
13. For the function f(x) = ;x — » give the equation of the vertical and horizontal

asymptotes and the coordinates of any x and y intercepts

14. Use the given information to SKETCH THE GRAPH OF f(x). Assume that f(x) is
continuous on its domain. Your graph should be accurate for intervals of increasing,
decreasing, concave upward, and concave downward. All relative extrema, inflection
points, and asymptotes SHOULD BE LABELED

y

Domain; all real x, exceptx =3 ; {( 0)=2

lim fx) = oo

x—3
IEE} Fixy= —o0
lim f(x)= o0

X—>—00

lim (x) = - %

X—> 400

fixr == 0 ++++ ND ++++ -1
X | |

15. An investor bought stock for $10,000. Five years later the stock was sold for $18,000.
If the interest was compounded continuously, what annual nominal rate of interest did the

original $10,000 earn? (Recall: for continuous compounded interest: A= Pe”)

16. An electronics company'’s profit in dollars from making x tape decks and y CD

2 2

players per day is given by the profit function Pxy) = 2" - 3)0’ + 3y" . If the company
currently produces 200 tape decks and 300 CD players, use the marginal profit function to
estimate the change in profit that would result from producing one more GD player.






