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Math 1314
Test 4 Review
Lesson 16 — Lesson 24

1. Use Riemann sums with midpoints and 6 subdivisions to approximate the area

fla)=—2 &b

=7
between 14+2¢" and the x-axis on the interval [1, 9].

Recall: The command for Riemann Sums is:
| RectangleSum| <Function>, <Start x-Value>,<End x-Value>,<Number of
rectangles>,<Position for rectangle start>]

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

Enter the function into GGB.
Command: Answer:

reck. wngle sum T_S’J LY, e, 0'51 354.9494

2. Approximate the area between the curve and the x-axis using upper sums with 50
3
rectangles on the interval [-2, 2], with flx]=x —7xz+ 13

Recall: The command for Upper Sum is:
UpperSum[ <Function>,<Start x-Value>,<End x-Value>,<Number of Rectangles>]

The command for Lower Sum is:
LowerSum|[ <Function>,<Start x-Value>,<End x-Value>,<Number of Rectangles>]

Enter the function into GGB.
Command: Answer:

UW"SW[S}"LJ?_J s'o] sa.LeOos
L50D

) ) S (2x3+5x2—4x+3) x
3. Find the indefinite integral
———————

Power Rl 3 M (FN
< ysx o o_dx yzx +C
34\ 25\ -\
4
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(c269x° +427x+245)dx
4. Evaluate the following. 11__5_
Recall: The command is: integral[ <Function>, <Start x-Value>, <End x-Value>]
The “<Start x-Value>" is the lower limit of integration and the “"<End x-Value>" is the
upper limit of integration.

Enter the function into GGB.
Command: Answer:

\t\‘\‘es e [ SJ'J \.S, &,\] = -4 osa"

L5 2
£.95 x dx
J 3685x— 195

5. Evaluate the following. | L3
Enter the function into GGB.
Command: Answer:

inceqru [Sr L\ \.S'] .31

6. A company estimates that the value of its nevdpction equipment depreciates at the rate of

0<t <9, wherevgives the value of the equipment aftgears. Find the
total decline in value of the equipment over thstfb years.[o“51
Enter the function into GGB.
a. Setup the integral needed to answer the questio

2

10000 (x—ﬁ)#

0
b. Find the total decline in value of the equipim@rer the first 5 years.
Command: Answer:

i«\esral I%J 0 JS-] -325,000
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7. The temperature in Marquette, Michigan oveR &dur period can be modeled by the
function wherd is measured in hours witlft) = —0.05t3 + 0.01t? + 4.5t + 6.2 =0
corresponding to the temperature at 12 noon. Fiagverage temperature during the period

from noon until 7 p.m. [0 -,]
3

1 b
Recall: —— | f(x)dx
b-a-a

Enter the function into GGB.
a. Set-up the intg’gral needed to answer the questi

\
-0
20 (-o.0S X rd.00 % 345X MHo.2) ax
0
b. Find the average temperature during the pdrard noon until 7 p.m.
Command: Answer:

V/7 % 'w\ea re\ [S .9, ')1 (7. %15%

8. Find the area bounded by the graph(ef = x* - 81, thex-axis and the lines = -3 andx = 5.

Recall: The general “formula” for computing theabetween two curves is
b

topfunction- bottomfunctionyix .—
.[a( P )j IW 5&*‘.—

The command is: IntegralBetween[<Function>, <Famct,<Start x-Value>, <End x-Value>]

Enter the function into GGB.

8o]
601
401
201
.
=10 -0 v Y B <V 9
20
-40
60

-100{

- ~ 400 =0

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

s S
(0-(¥-4))de =\ (=xsa\)x
-3 -3
b. Calculate the area.
Command: Answer:

earelbeluma | 5,75, = $97.3333
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f(x)=(x-1)°*+1an & - 3.

9. Find the area of thﬂn(s) that is/are detefy enclosed by the graphs of

Enter the functionsinto .
30

20

10 |l|

~10

-20
a. Find the points of intersection.
Command:

inter sact LS 4]

A= -\.S34\
o.u4zl

aos iy

b. Set-up the integrals needed to calculate theatbarea.

Aru.. ' Am <
0.44 27 w0514
(§-9)dc ¥ (4-5)dx
-).€ 34\ .44
c. Calculate the area.
Command:

idegrlbctwmn LT g AS3dy ) 0.4% z.'ﬂ

Answer:

Answer:

3 D 3s.050)

e o\ bcrween ] 4,5 0.44.27, 4,05 1\
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10. A company is considering a new manufacturimg@ss in one of its plants in an effort to
save money. The company estimates that the ra@virigs can be modeled Byx) = 100 -x°
wherex is time in years an8(x) is given in thousands of dollars per year. Atshme time, the
company's operating costs will increase, and tinepamy estimates that the rate at which costs
will increase can be modeled B)(x) = x? + 3 wherex is time in years an€ (x) is given in
thousands of dollars per year. Find the total aeirgs that the company should expect to
realize.

Enter the functionsinto GGB.

150 -5 |0 5 19 15
20

a. Find the points of intersection.

Command: Answer:
it ersect \-.S_;c'l Xx= 7%/
63,01

b. Set-up the integrals needed to calculate theetbarea.
b-3e?

(§- )=

c. Calculate the area.

Command: Answer:
‘M'\lgm“w\we.eﬁ[sac) OJ 630 071 = Yoy, %\93
X V1000

4 Yol ;4 \4.3°
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11. Suppose the demand function for a producthi®usand units per week and the
corresponding wholesale price, in dollarsDgx) =+/174- 8 . Determine the consumers'
surplus if the wholesale market price is set ghé8unit.

Recall: CS= J'fE D(x) dx - Q. [P

PS=Q, [P - [ S(x) dx

a. Find the quantity demanded.

Enter the demand function into GGB. Then create a constant function f(x) = 8, in order to find
the point of intersection of the demand function and the constant function. This answer will the
guantity sold.

Command: Answer:

e rsect T_B_,Sl (w375, %)

b. Find the consumers’ surplus if the market pfazethe product is $8 per unit.
Recall: CS=[*“D(x)dx-Q. P,

First apply the formula.

w.s
& ]\-m-q.x dne = \35% 9

[v]

Command:

;A‘\eam\ tb )9, \3‘751 ~13.75+%

= 3%.6°

Answer: X 1000

é %%J (,O0
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12. The life expectancy of an electrical comporierst a probability density function that is
defined by

fe=e

wheretis given in months after first use. Find the praligithat a randomly selected
component will last between 6 months and 12 months
Te2)

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

n_\_ Six
2z e ¢

1]
b. Find the probability that a randomly selectethponent will last between 6 months and 12
months.

Command: Answer:
\\Aesfhl L% ) bJ ‘L] :o‘oqq3
'
13. Let v 5’

_ 528X 44372 y+ 116xy

(%, ) . .
3%y + 245 %y

Findf (8, 6). A

Enter the function into GGB.
Command: Answer:

‘S'L%J“D 0314

3 2 2 3
14. Find the second order partial derivative f(x. ¥} =6x —5x y+4zxy +8y +3

Enter the function into GGB.

Commands: Answer:
d&riu—"’;\‘t Lg'_, kl ‘g'x -~ Q = \‘{x" 'IDKS .\.q‘st g \S“" Ocdaf
dcr’.w\:u. L ‘5353 %3 =L ...S-,(t .\,“xa \.'Lq.s‘ Pﬁf\'\h\

deidoe 9] Sz Sux -y

('Udu';u)rlvt- L“ ‘[) 'g' = d = -\0X *<
’ Y 3 7_“.& Ocdac
dleciuive Ly Tyy = X 4%y
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15. The productivity of a country is given by tiebb-Douglas function(x, y) = 25237,
wherexrepresents the utilization of labor ayicepresents the utilization of capital. If the
company uses 1,100 units of labor and 775 unitapital, find the marginal productivity of
capital.

Commands: Answer:
dec ““'thY] ‘g ez 2 xo.l‘l
! I
0.2
)
a(neo,775) = NG, WHTU aets [ uads o iacrase
A (..,?:)«—\

For the next few problems, recall:

D(x,y) = f f,, —(f,)?
* If D(a, b)>0andf,(ab)< Qthenfhas a relative maximum &, ©).
* 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 xmar a min).
* If D(a b) = 0, then this test is inconclusive.

3 2
16. Find the critical points ./ (x, ¥} =53x —2xy + 6y
Enter the function into GGB.

a. Find the first-order partials.

Command: Answer:
e(wwo‘\"df-tgj )'] Sx 2 = 83 -y 'g SuL uLub\
Command: Answer:
daci o L‘rr_, \,'] ‘q-y =Lz -x +\Y Yo Feed
b. Set each first-order partial equal to zero emier each into GGB.
Command: Answer:
\sx L z:)""b c: sxt -24 >0
Command: ° Answer:

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

inkersact | €, d] (0,0)

(0.0127 , 0.0037)
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17. Suppose
fxx=_30(,fyy=_ 6 ,fxyzfyx=4

and the critical points for functidnare
A =(-0.2869, -0.1913) a8 = (0.4647, 0.3098)

Find the value fob for each critical point and then classify theical point using the second
derivative test.

a. DetermineP (% Y) = fq Efyy_(fxy)z, .
Pley) = -30% < (L) - (W) = \$OX -\

b. Apply the second derivative test to classifgteeritical point.

D(-O.um ,-0\)¢ D D ( o.dLi?, o.‘so‘l‘t) >0
A e S (5407, 03051) ¢ D
W heve o we?o-.n'\' ‘Z_Aﬂ\k @ LDq (,tﬂ , o.‘soqg

18. Suppose thét(x,y) = - 5x3 + 7xy - 8y?, (0.2042 , 0.0893) is a critical point,
fxx |(0.2042 ,0.0893F — 6.1250 , an® (02042 , 00893) E49 .

Which of these statements describes the graplatof0.2042 , 0.0893) ? ©>d 2 "4 U

% f has a relative minimum valuefg(0.2042 , 0.0893) = 0.0213. er <D 3
/5. f has a saddle point £0.2042 , 0.0893) = -0.1064.
c. f has a relative maximum valuefg0.2042 , 0.0893) = -0.1064.
d. f has a relative maximum valuefd0.2042 , 0.0893) = 0.02
. f has a relative minimum valuefat0.2042 , 0.0893) = -0.1064.
).’ f has a saddle point £0.2042 , 0.0893) = 0.0213.

Fad “;- (0-7.0'*2_, 0.0343) - 0.0213
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