Online M ath 1314 Final Exam Review

1. The following table of values gives a comparansiual profits in millions of dollars. Rescale
the data so that the year 2003 corresponds=0.

X = o \ 2 2 y s
Year 2003 | 2004, 2005 2006 2007 200
N\

Profits (in millions of dollars) | 31.3 32.7 31.8 33| 359 36.1

Begin by creating a list.
a. Find the cubic regression model for the data.

Command: Answer:
S"‘xPolﬁ Y_ Vet > '5-] -Q-Lx)':- —0.ossL X" 0.5 x * -0. %3 X ¥\, 5552
b. Use the cubic regression model to predict tmepany's profits in 2016 = %
Command: Answer:
S 26.322% ~\\oa
T

Xx+5, x<-1 X4s x4

2. S ef =
Upposef (x) {x2+3, x>-1 =\

Determine, if they exist,

A lim (X B. lim f(X C.lim f(X
Xo 17 x— -1° X— -1
PN Zagnd gk o - Ledh = RLLA
“1¥s - 9 (—‘)14—3 = 4=y
3 imY¥¥ L e 38 2 -\
x-1x—5§ -5 - Y - -
. X+3 urs - L
4. ||m = — - — . v
x-42x—8 2w  © o ~cd
. X2+5x+6 To
5 lim ———— = >
x> -2 X+2
Command: Answer:

\\M.\’ .Lg') "‘l) \
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8. lim '1

L Toe s Bgger
Enter the function into GGB.

. oNE
Z‘ or Dng ©OFC -‘f\-c.. G\Hf" \"'U\“J‘
i

vvvvvvvvv S —Oo ASF oot
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AN
IR VRN

9. The graph off (x) is shown below. Which of the following statemeisttrue?
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. . . Vi SO0 = N
l. Ixm f(x) exists and is equal to 3. 277 &2 =\ S Welse

Il. Iim_sf(x) exists and is equal t0 Sfwe D Weret Uil s Teolse

M. Iin?5 f(X) does not exist. Pesrocchicg gue B Tl
V. Iin; f(X) does not exist; there is a hole Where2., ¢ (. . odoes @xis¥
V. IirrJ1 f(X) does not exists; there is unbounded behavigragproaches 4.

Newr
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10. Find the first and second derivativé{x) =5x* -3’ + 8X + 7x— 1

SO+ 20x® —aAx® yiwx +0
'?“ (x)= WOx* —\q % >\

11. Let f(x) =3x*-5x+ 7x— 1. Find the equation of the tangent line at x = 1.
Command: Answer:

-to"\QCF\*' L" _,"51 5 -_-_qx -S

12. A ball is thrown upwards from the roof of albing at timet = 0. The height of the ball in

2
feetis given by4(f) =-16¢ + 148¢+ 78 | wheret is measured in seconds. Find the velocity
of the ball after 3 seconds. Deriwtie o WO

h(D= SaSMyAec

13. Suppose a manufacturer has monthly fixed @fst250,000 and production costs of $24 for
each item produced. The item sells for $38. Assalhfunctions are linear. State the:
a. cost function.

C(X)=cx+ F = AUx *¥2Ls0,000

b. revenue function.

R(Y=sx = 33

c. profit function.

PR=R3-Q¥ = B3> —[2a4x+250,008\ = |4« -2ASO000

d. Find the break-even point.( Rrece Svea Quaddg b Bred-Eva Ve acwsd
RO = x

oc Ta..g Suiadrivay oo BB
snversect [ &

QU X = 24N +TS000D
14 = A 000
x= 173S7 (\ixs> 7S 6o
RO7¢52) =3x8 (17%57)
VI SbL
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14. A clothing company manufactures a certainetarof ski jacket. The total cost of producing
x ski jackets and the total revenue of sellxgki jackets are given by the following equations

C(x) = 27,000 + 2X - 0.25x>
R(x) = 500x - 0.1x?
0 < x < 1,000

a. Find the profit function.
Recall: P(x) = R(x) — C(x)
= SOO>x _0.\x" - L“"‘""—"‘ >ZTx -o.a.s,{“]

- 0.‘5)(1 + W74 _—a.=2000

b. Find the marginal profit function.

P OO 0.20x +UIR

e X=—220®
c. Use the marginal profit to approximate the alcpwofit realized on the sale of the 20ski

jacket. \
¥ (200D = §3%

15. At the beginning of an experiment, a researbaer569 grams of a substance. If the halflife
of the substance is_12 days, how many grams dfubstance are left after 21 days?
Begin by making a list. —

a. State the two points given in the problem.

(O, s ( v=, 5_:.;)

Enter the two points in the spreadsheet and mdlst.a

Command: Answer‘s R
ga exyp L \“"“") : S04 e
Command: Answer:
-S—L"-‘) = Y4, \Ww4? o S
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16. Let f(x) =-0.2¥X - X' — ¥ - 5. Enter the function in GG.

a. Find any critical numbers bf Find the function’s first derivative.
[

O W K

I\
[ \

—

-2

-1

b
/
|

Command:

oo T_Sr‘e&)l

b. Interval(s) on whiclh is increasing; interval(s) on whichis decreasing.

& 5'\05)

L)

/\ N

[\ 3

/ \ 5

/,,4.- %\\ 1

3 2 T 1 y
il 2
-+ IR -
I 4 \

Increasing: L":'-’u -\_)

Decreasing: C--c::c) -3V (—\,==)

c. Coordinates of any relative extrema.
Command:

extremum 1S\
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Answer:

(=3, wa) RoMia
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d. Interval(s) on whiclh is concave upward; interval(s) on whicls concave downward.
Find the function’s second derivative.

[ N\
'\ i 'g' (©
..'\..\ 4 V' o
* x
R 2 3 Fr - = e < -
=2\ ) ) t
/ -4 \\ = -2.300¢ -0.e34 o]
=6 \
Command: ANsSwer: « 2. 3lete
root [SMe)) x>  —ow3d
(o]

Concave up: Q- oo, -2.30L0 (-o.c.::,q.,o)

Concave down:L-R-Eub 50.L34) LV LDJOC’)

e. Coordinates of any inflection points.

Command: Answer:
tad \ehion p-n‘“\- r_s.r 1 (— 2.J3kl, <% :1,(-'.57_)
(=0.639 “u St
PRI Lo,-s)
17. Let 1+Ze | Find Riemann sums with midpoints and 6 subdivisito

approximate the area between the function ana-theés on the interval [1, 9]. Then
approximate the area between the curve and-thes using upper sums with 50 rectangles on
the interval [-2, 2],

Recall: “Position of rectangle start”. 0 corresponds fbémdpoints, 0.5 corresponds to
midpoints and 1 corresponds to right endpoints.

Enter the function into GGB.

Command: Answer:
recvngle Su~m ESR A, 0.\ 3s4.449
Command: Answer:
Upper suns L4, 1V, 50 ] 39.4530
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18. Postal regulations state that the girth pagth of a package must be no more than 104
inches if it is to be mailed through the US PoSiilvice. You are assigned to design a package
with a square base that will contain the maximunume that can be shipped under these
requirements. What should be the dimensions optiokage? (Note: girth of a package is the
perimeter of its base.)

Hax &+ L = 04 V= L\
“1
L= 104 —ux vz L.
T~—
X vod = (hod-x) e x™
°, 17.33 . T
w -
V(n3)<o 7.3 x 7.3 ¥ 34.L
R, h-l 15 ;
695 x dx
_ | 4 3685x— 195
19. Evaluate the following. 13
Enter the function into GGB.
Command: Answer:
'\n'\esm\ T_% ;\-3,‘-51 \.S335
20. A company estimates that the value of its peyduction equipment depreciates at the rate
@ 10000 (t—9) _ _ _
of dt 0<t<9, wherevgives the value of the equipment aftgears. Find the

total decline in value of the equipment over thstf years.
Enter the function into GGB.

a. Setup the integral needed to answer the questio
S
3 10050 (3¢ - QD e
()

b. Find the total decline in value of the equipi@rer the first 5 years.
Command: Answer:

in‘\'eam\ \‘_g yo,5)\ - 325,000
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21. The temperature in Minneapolis over a 12 pauiod can be modeled by the function

3 2

Cle)=-006¢ +0.2£ + 372+ 53 wheret is measured in hours withe 0 corresponding to
the temperature at 12 noon. Find the average teyerduring the period from noon until 7
p.m.

1 b
Recall: —— | f(Xdx
b—aJ‘a (9

Enter the function into GGB.
a. Set-up the integral needed to answer the quresti
B I

-0 (=0.00x® rorxt ¥, 9% A5 .3)dK
o
b. Find the average temperature during the pdraxd noon until 7 p.m.
common |77 4 ey 15, #, 1)

22. Find the area bounded by the graph(xf=x* — 81, thex-axis and the lines = -3 and
X=5.

Recall: The general “formula” for computing theatbetween two curves is
Jb(topfunction- bottomfunctionyix.

Tﬂp “.‘h‘ﬁr‘\
The command is: IntegralBetween[<Function>, <Ramct,<Start x-Value>, <End x-Value>]

Enter the function into GGB.

: —Lad=e

20 -15 -10\ -5 0 10 15 20 25
-20
-40
-60

-100

a. Set-up the integral needed to calculate thieetkarea.

S S
S(S-S-)“'x = S (=3 as) o

-3 -3

b. Calculate the area.

Command: Answer:
In‘\'%l‘t-\ B@\‘wtﬂ--\[ 5 ,g- ) =3 2 sl = sq70333
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23. Find the area of the region(s) that is/aremetaly enclosed by the graphs of
f(x) = (x- 1)°+ 1 andg(X) = 8- 3.
Enter the functions into GGB.

30

10 \\\

-5 -4 -3 -2 -1 1 2 3 4 5 6 7 8

a. Find the points of intersection.
Command: Answer=\.S34)

;a‘klm&'\ i%-.; 3] Q.u¢ 27
o \4Y
b. Set-up the integrals needeqd to calculate thratbarea.

o.ud 27 oS\
X (§-2) b - S(a—s_)d,:

“-‘s‘q‘ a
UG T
(of Calculate.trie area.
Command: *~“*grd belvieen [Ss,b, =\ g3 ,O-'-Wu'L'J] Answer:-sg.og o\

AW ;A'\’mara.\\ai"wu-\ B,g ,0H T |y oS '
24. Suppose the demand function for a producti®usand units per week and the

corresponding wholesale price, in dollarsDéx) =+/174- 8x . Determine the consumers'
surplus if the wholesale market price is set gi&i8unit.

Recall: CS= [ D(¥ dx QOP

PS=QUR-[" % X d

a. Find the quantity demanded.
Enter the demand function into GGB. Then creatersstant function(kX) = 8, in order to find
the point of intersection of the demand functiod #re constant function. This answer will the

guantity sold.
Command: Answer:
w"Yemed T O ) (.95,
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b. Find the consumers’ surplus if the market pfagethe product is $8 per unit.
Recall: CS=["" D(3 dx QUP

First apply the formula.
\3.97%5

mdv - %725 %

b}
Command: SRr:

Ve rea \ f_b R oJ\wsT_l = \3.5%%

= 3%.LO
3 2 2 3
25, Letflxny)=6x —5x y+d4xy +8y +3
a. Findf(1, 1).
Command: Answer:
‘S'( \ ‘) =\
b. Find the first order partial derivatives.
Commands: Answer:

O“.r'\vs-‘\";vb Lgéxl SX - .‘()‘39 - “‘K‘z-—lO)c_S 4“51

P2 Y XV 3 XV'S Ega5§ gy =% (%, = -Sx* Aoy '\"7""\‘31

c. Find the second order partial derivatives.

Commands: glee v Loy % Sxr = B =10y Answer:
deriunve (o yy) . g y S 1% A%,
deciwirive [, 5y 'ny a —iOx4i%y
deriwrive Lo, ) Syv = x> Uy

For the next problem, recall:

D(xy) = fiu fyy = (fy)*
* If D(a, b)>0andf,,(ab)< Q thenf has a relative maximum &, (b).
* If D(a, b)>0andf,,(ab)> Q thenf has a relative minimum a,(b).

* If D(a, b) <0, thenf has neither a relative maximum nor a relative mum at &, b)
(i.e., it has a saddle point, which is neither amar a min).
» If D(a, b)= 0, then this test is inconclusive.
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3 2
26. Use the second derivative test to find thatingd extrema o/ (x. ¥)=5x —2xy+ 6y |
Enter the function into GGB.

a. Find the first-order partials.

Command: Y_ Answer:

e veive LS, X\ $Sx = 200y = sx* -2y
Command: Answer:
d'.r'\w-*\\L Eg; 5—5 g Yy - B (X.‘o =~ =X -\-\13

b. Set each first-order partial equal to zero @migr each into GGB.

Command: Answer:

1$xt-2y 2o c- \Sx” -4 =
Command: Answer:
&< \oy =o Ay —X Ay =D

c. Find the point of intersection of the equationpart b. These points of intersection are the
critical points of the functioh

Command: L Lc,ék_l

Answer:

( 0,0)
(0.0221 , 0.0037)

2
d. DetermineP (% ¥) = wa_( fxy) _

Command: Answer:
dl.r'\w\-‘.\n.ta_, 33 -c-,“‘ = 3O0s¢
Command: Answer:
cles NIt ‘_\:_,33 S—,’\’ - 2
Command: Answer:
olar e ive L“\Yj S‘X'J = a
2
D = 30x L v2) —(’-'2.._) - VO x =
e. Apply the second derivative test to classifgheeritical point found in step C.
D (2,0) = BLo(®D-4 ‘D(b.ozll,o.m-;) = 3,0 [2.021D) -« > 0
= -4 <© Sue (0.0227,0.0037) = 30 (00220) > DO
Seddle Veodr VM

f. For any maxima point and minima point foungart E, calculate the maxima and minima,
respectively.

Command: X ( 0.02722 , ©.0037) Answer.g . ood e 27
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