PracticeFinal Exam(b) with answers
Math 142

PART I:

1. (10 points) Let f(z) = 3z — x3. Findthe absolutemaximumandminimumvalues
of f(z) ontheclosedinterval [0, 2] anddetermineatwhich z-valuesthey occur

SOLUTION: Themaximumis at (1,2) andtheminimumis at (2, —2).

. . . . 4 —
2. (28 points) Throughoutthis problemwe considerthe function f(z) = H
Thefirst andsecondderivativesof f are
. 48(20 — x) v\ 96(z — 32)
Fe)=—Tpe  3d J@ =g

2a.(2 points) At whatpoint(s)doesthegraphy = f(x) intersecthey-axis?
SOLUTION: Aty = —24.

2b. (2 points) At whatpoint(s)doesthegraphy = f(x) intersecthe z-axis?
SOLUTION: At z = 8.

2c. (2 points) Whatarethehorizontalasymptotesf y = f(x)?
SOLUTION: y = 0.

2d. (2 points) Whataretheverticalasymptotesf y = f(z)?
SOLUTION: z = —4.

2e.(2 points) Findthecritical point(s)of y = f(x).
SOLUTION: z = 20.

2f. (3 points) Onwhichintervalsis f(z) increasing?

SOLUTION: 4 < z < 20.



2g. (3 points) Onwhichintervalsis f(x) decreasing?
SOLUTION: z < 4 andz > 20.
2h. (2 points) Findthez-coordinate®f theinflectionpoint(s)of f(z).
SOLUTION: (32,8/9).
2i. (3 points) Onwhichintenvalsis f(z) concae up?
SOLUTION: z > 32.
2j. (3 points) Onwhichintenalsis f(x) concae down?
SOLUTION: z < —4 and—4 < z < 32.

2K. (4 points) Sketchthe graphof y = f(x) usingthe informationfrom parts
(@)-0)-

3. (18 points) (18 pointquestionremovedfrom this practiceexamsinceit coversmate-
rial from 141,not142).

4. (12 points) A metalbox (without top) is to be constructedrom a squaresheetof
metalthatis 10 incheson a sideby first cutting squarepiecesof the samesizefrom each
of the cornersandthenfolding up the sides. Find the dimensionsof the box with the
largestvolumethatcanbe constructedn this manner

SOLUTION: Letz bethesideof eachsquareo beremoved. Thenthevolumeis

V(z) = (10 — 2)? = 100z — 4022 + 42°

To maximizethis function,we find whenits derivative

V'(z) = 100 — 80z + 122 = 4(—5 + 2)(—5 + 3x)
vanishes.This occurswhenz = 5 (novolume)andz = 5/3, makingthe dimensionsof
thebiggestbox5/3 x 62/3 x 6 2/3 with volume2000/27 cubicinches.

5. (20 points) Evaluatethefollowing integrals.

5a. (5 points) /sin4xcosxdaj = sin(z) _ sin(3z) n sin(5 z)
8 16 80




5b. (5 points) / CEEE i dr =

2 1 7\ |2 1 5¢b
5c. (5 points 20 dr = 2e3% [ — [ = “) =2 =+ =].
Gp )/o‘”e v e ((9)+3)0 (9*9)

2% cos(x)) N 2% sin(z)
5 )

5d. (5 points) /625” sinzdz = — (e
6. (12 points) Evaluatethefollowing integrals.

6a. (6 points) / —_ dx =3 log(—3 + ) + 2 log(1 + x)

. < dx w T
6b. (6 points) /0 o arctan(z)|g° = 5
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7. (12 points)  Find the areaof theregion enclosedy the parabolay = 2 — 2% andthe
liney = —x.

SoLUTION: Theline andthe parabolaintersectat (—1,1) and (2, —2), sowe integrate
from —110 2.

2

2 2 3
A:/ (2—x2)—(—x)dx:2a:+$——x—

9
. 2 3 2’
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8. (18 points)  Considertheregion boundedby thecurve y = /z, theline x = 4, and
the z-axis. Find thevolumeof the solid formedby rotatingthis region aroundthe z-axis.

4 2
vz/ m(Vz)ds = %
0

9. (20 points) Considerthetriangleboundedoy thelinesy = x — 1,y = 0, andz = 2.
Rotatethis trianglearound the y-axis. Whatis the volumeof theresultingsolid?

2 A 5T
/1 mx(r —1)dx 0 < 5 + 3) 3

3

SOLUTION:

SOLUTION:



10. (15 points)

10a.(5 points) Write down anintegralwhich givesthevalueof thearclengthof the
parabolay = 2% + 2z 4+ 4 fromz = 0 to z = 2. Do not evaluate theintegral.

/2\/1+(2+2x)2dx

10h (10 points) A caris travelling down aroadin sucha way thatits velocity at
time ¢ hoursis v(t) = 30 + 15¢> miles perhour. Find the car’s averagevelocity over the
timeinterval from¢ =0tot¢ = 2.

1 2
U:—/ 30 + 15¢% dt = 50.
2 Jo

11. (15 points) Supposehework requiredto stretcha certainspringl meterbeyondits
naturallengthis 10 joules. Find the work (in joules)requiredto stretchit from 1 meter
beyondits naturallengthto 3 metersbeyond.

SOLUTION: Let k£ be the constantassociatedvith the spring. Thenthe work needto
stretchit 1m beyondits naturallengthis

1
k
/0 kxdac—i—lO

sok = 20. Thusthework requiredto stretchit from 1mto 3m beyondits naturallengthis

3
/ 20z dz = 102%|; = 80 joules
1

12. (20 points) A swimmingpool hasthe shapeof a cylinder with (horizontal)radiusb
metersanddepth3 meters Assumethatthe pool containswater(density1000 kg/m’) to a
depthof 2 meters.Find thework requiredto pumpall of the waterout overthetop of the
pool. (Theacceleratiorof gravity is g = 9.8 m/s’.)

SOLUTION: ,
W = 9800/ 257z dz = 11025007 joules
0



