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Final Exam Review

Review Example 1: Supposeg(x) = x® —2x*-9x+ 18. Find the zeros of the function.
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Review Example 2: Find any points wherd (x) =1.45¢* — 7.X— 1.¢and g(x) = 2.84x— 1.2¢

intersect.
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Review Example 3: Suppose that we know the revenues of a compantyyeaar since 2005.
This information is given in the table below:

= \ I < S =
year 2005 2006| 2007| 2008| 2009| 2010 2.ev3
revenues ( in millions of dollars)2.1 | 28 | 34 | 46| 79| 11.2

A. Create a scatterplot and determine which of theessjpn models are good candidates
for this data.
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B. Find regression models for each, and find theedlgalues for? or R.
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C. Which model would be the best one to use? Why?
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D. Use that model to predict revenues in 2012.
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Review Example 4: Evaluate: im 278 = 48 _ >
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Review Example 5: Evaluate:lims(4x2 —7x+2) S TSRS Fe e R
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Review Example 6: Determine if the function given is indeterminatéit is, use GGB to
evaluate the limit.
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Review Example 7: Evaluate: Iim5X2+—2X+6 ‘.-ig- )
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Review Example 8: Evaluate : lIim———— = \©
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Review Example 9: Evaluate: lim X ZAx+S
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Review Example 10: Supposd (x) =4 , . Find lim f (x), lim f(x) andlim f (x)
X -1 x=£2 X2 xo2" Xo2
(if it exists).
lim (D= Lt (=D =" -y = 4= -,ED
x=232" r—72~
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»= Review Example 11: Determine if f (x) =7 | Is continuous at = 1.
X +3, x<l1 I
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Review Example 12: Find the derivative off (x) = -2x* + 6x+ 3 using the limit definition.

Vi F W - ¥ ™Mlec
[ \g)
$ o= - rre>
JS o= )
C
Review Example 13: Supposef (x) = 3x* —4x - 1.Find the average rate of changd ofer
the interval [2, 5].
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Review Example 14: Find the derivative:f (x) =5x* +3x* -4 —EJ
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Review Example 15: Find the numerical derivative of (x) = x> —x when x = 4.
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Review Example 16: Find the numerical derivative off (x) = atx = 2.
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Review Example 17: Write an equation of the line that is tangentftx) = L _oxz47x

when x=3. by howd
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Review Example 18: A country’s gross domestic product (in millionsdufllars) is modeled by

the functionG(t) = -2t> + 43*+ 2@ + 600( whereO0<t <11 andt =0 corresponds to the
beginning of 1997. -

. ool —\Aq] = _ mecd-1947
®oc (A) At what rate was GDP_changing at the beginningd®22 At the beginning of 2004~
At the beginning of 2009 % e0a ~\aa1 = -
(B) What was the_average rate of growth of the GDP theeperiod 1999 — 2004?
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Review Example 19: Suppose you are standing on the top of a buildiagis 28 meters high.
You throw a ball up into the air, with_initial velity of 10.2 meters per secdill. Write the
equation that gives the height of the ball at tim&hen use the equation to find the velocity of

the ball whent = 2.
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Review Example 20: Find all values ok for which f'(x)=0: f(x)==x° +—2x2 -7x+3
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Review Example 21: Find the value of the second derivative whenZX =
f(x) =3x*-5x3+ 7x+ 12
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u(}' Review Example 22: Suppose a company can model its costs accorditing ttunction
- C(x) =0.000003° - 0.04° +®200+ 70,0where C(x) is given in dollars and demand can be
modeled byp = -0.02x+ 30C. Write the revenue function and find the smalfesgitive quantity
for which all costs are covered.
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v,_o.r* Review Example 23: The quantitydemanded of a certain electronic device is 800G wvinen
& the price is $260. At a unit price of $200, demarwleases to 10,000 units. The manufacturer
ill not market any of the device at a price of 810 less. However for each $50 increase in
5\.|JS\ price above $100, the manufacturer will market dditéonal 1000 units. Assume that both the
supply equation and the demand equation are lingad the supply equation, the demand

equation and the equilibrium guantity and price.
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T Review Example 24: The weekly demand for a certain brand of DVD plagegiven by

p =-.02x+300,0< x < 15000, wherep gives the wholesale unit price in dollars artknotes
the quantity demanded. The weekly cost functi@oasted with producing the DVD players is
given by C(x) = 0.00000%° — 004x* + 200x + 7ODOOFDComputeC'(3OOQ, R'(3000 and
P'(3000 . Interpret your results
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Review Example 25: Supposep = -0.04x + 15C.
(A) Find the elasticity of demand.
(B) Find E(50) and interpret the results.
(C) Find E(100) and interpret the results.
(D) If the unit price is $50, will raising the pd result in an increase in revenues or a

decrease in revenues?
(E) If the unit price is $100, will raising theige result in an increase in revenues or a

decrease in revenues? .
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Review Example 26: A biologist wants to study the growth of a certsirain of bacteria. She
starts with a culture containing 25,000 bacteAdter three hours, the number of bacteria has
grown to 63,008 How many bacteria will be preserihe culture 6 hours after she started her
study@Nhat will besth€rate of growthy6,houreafthe started her study? Assume the

population grows exponentially andthe“growth igbibited.
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Review Example 27: At the beginning of a study, there are 50 grams sdibstance present.
After 17 days, there are 38.7 grams remaining. lHawh of the substance will be present after
40 days? What will be the rate of decay on dagf4be study? Assume the substance decays

exponentially.
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Review Example #: Analyze the function: f (X) :gx“ —2X3+12x+ 2
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Review Example 28: Suppose a worker’s production can be expressed using the function
N(t)=65 =187 where ¢ gives the number of weeks since the worker started his’her job and
N(#) gives the number of units the worker can produce during her/his shift. At what rate would

———

the worker’s productivity be changing after 3 weeks on the job?
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Review Example%: The graph given below is thigst derivative of a functionf. Find the
interval(s) on which the function isiinereasings thterval(s) on which the function is
decreasing, the coordinate of each relative extremum (and statethsr it is a relative
maximum or a relative minimum), the interval(s)which the function is'econcave-upward, the
interval(s) on which the function is concave downivand thex coordinate of any-inflection

points. /\ \/
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Review Example 31: Suppose vour costs to produce your product can be express by
C(x)=0.001 5x +400-, where xis the number of items produced and C( x)is the total cast to

produce xitems, given in dollars. If the demand for the product is modeled by the function
p=12 0#805x, what is the maximum rexenue?
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Review Example 30: An apartment complex estimates that the reveramized from rending
out x of its one-bedr apartments be derR(x) = 47X + 21
How y one bedssom apartmen ould be renti ize the rexerfue? What'is the
maximum revesiue?
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Review Example %L Use left endpoints and 4 subdivisions of the irdets approximate the
area underf (x) = 2x* +1on theinterval[0, 2.

o o
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Review Example3g: Approximatethe area between x axis and the graph of
f(x)=0.3x*- 0.80%* - 3.252+ 6.710n [-2.82, 1.33] with

A. 50 rectangles and midpoinissaaspoints.
= 206154
Rﬂc,\'&“s\{ Sum T_‘?)-asn,l.s? s0, o6 | = 201897

Btangles and right endpoints.

Qﬂ C.‘I’nﬁbllfv S\Lm['ﬁj -""J_HJ' l-@.aj ID ]\] - )(ﬂ, 'ss..-l.-?

>k
X Review Example?i‘t (I;S__g_gble to do this by hand!gvaluate: Ls (3x? + 4x—T7)dx

(O Find onkidacwative SS (R +UT) dy
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3 J.34x(x2 - 3)5dx
Review Example @ Evaluate”™®

® Enter £ (Dzde (2D
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>ﬂ\k _ 2 A study of worker productivity shows that the ratevhich a typical
Review Example $&:
worker can produce widgets on an assembly linebeaexpressed aN(t) = -3t* +12 + 15
wheret gives the number of hours after a worker’s shaf$ begtﬁi). Determine the number of
widgets a worker can produce during the first hafunis/her shif® Determine the number of
widgets a worker can produce during the last hdarfove hour shift.

Loyd L13) Tasy a4 (4,87

Sree las +
O 2 .
3 (2L Yt d = 20 20 wnits
(o]
Turenea) [N 0,3
@ S: (342 vt v Ax T owwits

Tategent [N 4,512 9
P S Review Example @: The median price of a house in a city in Arizona ba approximated by

the function f (t) =t® - 7t*+ 17 + 19C where the median price is given in thousands #&do

andt is given as the number of years since 2000. flimistion has been shown 1o be valid for
the years 2000 to 2005. Determine the averageangutice of a home in this city during this

time period.
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Review Examileéi Find the area between the functiofigx) = 3x* + 2 and g(x) = x—3 on

the interva
Oepagn
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Review Example%@: Find the area of the region that is completely es@dl by the graphs of
Yo the functionsf (x) % %2 ~3x and g(x) =1.6x.
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m Review Exampleé.wSupposef (x,y) =3x’y—4xy+ 6.Compute Hu) = L2377
< Xo f (00), f (2-1) and f (-1-3).
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Review Example4&: Find the domain: f (x,y) = >2<+5y
X=-y
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Review Example#.: Find the first partial derivatives of the function
f(x,y) =5x°y? - 2x%y +9x* —14y* +10.

Dernvarve tg,*—j ix = alw, Yz _bvg\j -I——‘D)uf' s
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Review Example @ Find the second-order partial derivatives of thecfion
f(x,y) =3x* - x%y® +5xy + 6y°.
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Review Example4; Evaluate the first and second-order partial deikreatof

F(x,y) = 3% - X°y® + Bxy + 6y’at the point (1, 2). 4x T b=ly?
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Review Exampleljﬂ' Find the relative extrema of the function

f(Xy)=x+2xy+2y* - 4x+ 8- 1 l
@ Second ovOer f”H&S
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@ Find ceilal  pownts
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g{:{( Review Example‘.’l}fﬁr_ Find the relative extrema of the functidr(x,y) = x* -2xy+y*+ . 5
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