Exam# 3A
Math 142.518
Spring2001
(Sections4.1-4.3,5.1-5.6)

1. [10 pts] Section4.1# 59

Thecostfunctionfor directmaterialsn afurniturefactorywasapproximatedyy = C(z) =
0.667z — 0.01563z% + 0.00015122 for 0 < = < 50 wherez is outputin thousandsf dollars.
Find theapproximatevalueof x for which mamginal costis ata minimum.

Solution: Themaminal costis thederivative of the Costfunction,C(x). C'(z) = 0.667 —
0.03126z + 0.000453z2. Thisis minimizedwhen

C"(z) = —0.03126 + 0.000906x = 0
Thereforex = 34.503 Rememberz is in unitsof 1000, sothevalueis really 34,503units.

2. [10 pts] Section5.3#9

If thevelocity (asafunctionof time)is givenby v(t) = \/(t) find thetotal distancedravelled
on0 < t < 5. Estimatethe distanceby usingthemidpointrule with N = 5.

Solution: Theexactdistancds givenby theintegral
5 2
/ Vidt = §t3/2 1=5 — 7.45356
0

Theapproximatadistancgvia the midpointformula)is

(V0.5 + V1.5 + V2.5 + V3.5 + V4.5)(1.0) = 7.50514

3. [10 pts] Sectiond.1# 19

Find all critical values the largestopenintervals on which f is increasingthe largestopen
intervals on which f is decreasingandall relative maximaand minima. Sketcha rough
graphof f.

f=1-—(1-2x)%3



Solution: Thecritical pointsareplaceswheref’ = 0 or f’ is undefined Since

fl(z) = Z(1—2)7'/?
theonly critical pointisz = 1. f' > 0if z < 1andf' < 0if z > 1.
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4. [10 pts] Sectiond.2# 59
Find all the critical pointsandpointsof inflectionfor

f@)=a"+2*+2 +2+1
Sketchthecurve.
Solution: Thecritical pointsandinflectionpointsarefoundby examining
flx) =42 +322 + 20 +1=0
and
fl(z) =122 + 62 +2=0

To find the zerosof f’ we usethe [2nd][calc][zero]commandon the T183. This givesus
x = —.6058296 asthe critical point. The inflection points are given by the quadratic

formula whichin this casetells usthereareno realroots(squareoot of a negative number)
andthereforeno inflectionpoints.
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5. [10 pts] Section5.1# 47

The heightof a ball, initially at h, feetabove the ground,thrown with velocity v, feetper
secondis givenby
h(t) = ho + vot — 16t*

Beforeit hits the ground,find the maximumvelocity, andmaximumbheight,a ball achieves
whenit is thrown up into the air atarateof 50 ft/secfrom a a heightof 6 feet.

Solution: Substitutingthe valuesfrom the problem

h(t) = 6 + 50t — 16t°
The maximumheightis achieredwhenh'(t) = 50 — 32t = 0, or ¢ = 50/32. At thistime,
Bmaz = h(50/32) = 45.0625.

Sincethevelocityis v(t) = h'(t) = 50 — 32t, we have v’(t) = —32 which never vanishes.
This meanghe maximummustoccurat theendpoints.Whent = 0, v = v(0) = 50. When
it hits the ground,h = 0 or 6 + 507 — 1672 = 0 or T' = 3.24 seconds.For this time,
v =v(T) = —53.68. Themaximumvelocity is 53.68ft/sec.

6. [10 pts] Section5.2# 33
Findtheindefiniteintegral



Solution: Thisis solvedby a changeof variable v = In z. In thiscasedu = 1/xdx sothe

integralreducego
du 1 1

ﬁ = _E + C = —m + C
. [10 pts] Section5.5# 22
Evaluatethe definiteintegral
1,V
LV

Solution: Thisis solvedby a changeof variable v = /z. In thiscasedu = 1/(2+/z)dz,
and
e x
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This canalsobedonevia the TI83 programgprgmRiemann()andFnint().

dr = 2eV®|"=% = 2¢? — 2¢! = 9.341548541

. [10 pts] Section4.3# 18

Locatethe value(s)at which eachfunction attainsan absolutemaximumand an absolute
minimum, if they exist, of the givenfunctiononthegiveninterval.

f(z) = —82® + 62 — 1on[-1,1]

Solution: Thecritical pointsarefoundby examining f'(z). f'(z) = —24z% + 6 = 0 when
1?2 = 6/24 = 1/4 sox = +1/2. We alsolook atthe endpointsandconcludef(—1) = 1,
f(=1/2) = =3, f(1/2) = 1 and f(1) = —3. Thereforethereare absolutemaximaat
xz = —1,1/2 andabsoluteminimaatz = —1/2, 1.

Thegraphis below:



9. [10 pts] Section5.1# 37
Find the anti-dervative

1
/a:+ dr
z

Solution: As ageneratule,simplify first thenchangeof variablesthenintegrate.We have

1 1
/3:1— dmz/(l—l—;)dac:x—klnx—i-c

10. [10 pts] Section5.6# 6

Findtheareaenclosedy thecurvesy = /z andy = z on[0,1]
Solution: Thisis givenby thedifferenceof thetwo integrals

1 1 ) 1
/0 Vadz — /0 zde = 2235 - 52”55 =
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