
M ath 12 0 Sp ring2 001 E xam #1

6 :30p m ,Thursday,Fe bruary 2 2 ,2 001
N am e :

Se ction (8:30a m or 10:30a m ): R on B uckm ir e
A lan K no e r r

1.The r e a r e v̄e (5)q ue stionson thise xa m . E ach one involve sboth com p utationsandin-
te r p r e tation. R e adandansw e r e ach q ue stion car e fully andfully. A nsw e rsshouldbe in
com p lete se nte nces.

2 .The e xam isscheduledto take 6 0 m inutes(1hour)butyou have the full3 hoursto com p lete
it.

3.Partialcr editwillbe give n,butonly ifw e can se e the cor r e ctp arts.So show allofyour
w ork.

4.R e callthe rule ssetouton the handout.O nly your blue notesa r e allowed.Your blue note s
m ustbe handedin with your e xa m .W he n you ar e n̄ishedp le ase sign the p ledge be low.

5.R e lax ande njoy...andask q uestions!

Pledge : I, ,p ledge m y hono r asa hum an be ing andO ccidentalstude nt,
thatI have follow edallthe rulesabove to the le tte r andin sp irit.

Proble m : Scor e :
1a /5
1b /5
1c /5
1d /5
2 /2 0

3a /10
3b /10
4a /7
4b /7
4c /6
5 /2 0

T O TA L: /100
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1.(2 0 points)W e w antto com p a r e a p p r oxim ating the de n̄ite inte gr alD =
Z 2

¡4
x 3 + 1dx using

di®e r e ntR ie m ann Sum swith ¢ x = 2 .

(a)Using 3 r e ctanglesandLEFT E N DPO IN T sam p le p ointsap p r oxim ate the de n̄ite inte gr al
D .

(b)Using 3 r e ctanglesandR IGHT E N DPO IN T sam p le p ointsap p r oxim ate the de n̄ite in-
te gralD .

(c)Use the Fundam e ntalThe or e m ofC alculusto e valuate the de n̄ite inte gr alD e xactly.

(d)A r r ange the LE FT e ndp ointestim ate L,the R IGHT e ndp ointestim ate R andthe e xact
value D in incr e asing orde r. (i.e. L < D < R,L < R < D ,D < L < R,D < R < L,
R < D < L or R < L < D ).

E xp lain why thisr e sultisre asonable give n the w ay f(x )= x 3 + 1be have sfo r ¡4· x · 2 .
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2 .(2 0 points)Conside r the ir r e gula r shap edar e a shadedon the axesbe low.Itisfo r m edfrom
the inte rse ction ofthe curve sf1(x )= 4x ,f2(x )= ¡4x andf3(x )= 10¡ 1

2 x
2.

Com p ute the size ofthe shadedar e a A ,e xactly. E xp lain in cle ar detailp r e cisely how you
com p ute the size ofthe shadedar e a,including whatde n̄ite inte gralsandantide rivativesyou
hadto com p ute .
N O T E : In orde r to assur e yourse lfyou have calculatedcor r e ctly,checkthatyour value for A
fallsbetwee n an unde restim ate andove restim ate for the shadedarea.
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3.(2 0 points)Use the ap p r o p riate ve rsion ofthe Fundam e ntalThe o r e m ofC alculusto e valuate
the following inte gr aland n̄dthe following de rivative.Show allofyour w o rk.

a.(10 points)
Z 2

1

2
y4
+ 4y dy=

b.(10 points)
d
dx

Z x

¡2
cos(t2) dt=
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4.(2 0 points)Give n the following infor m ation aboutan unknow n function g(x )anditsanti-
de rivative G(x )=

Z x

1
g(t)dt

Z 2

1
g(u)du = 3;

Z 4

1
g(u)du = 15; g(1)= 2 ; g(2 )= 4; g(4)= 8

g0(1)= g0(2 )= g0(4)= 2 ; G(1)= 0; G(2 )= 3; G(4)= 15

Use the Fundam e ntalT he o r e m ofC alculusto n̄dthe value softhe num be rsI,JandK .

(a)(7 points)E valuate I =
Z 4

2
g(x )dx

(b)(7 points)E valuate J= G 0(2 )

(c)(6 points)E valuate K =
Z 4

2
g0(x )dx
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5.(2 5 points)Two stude ntsar e discussing calculusandyou ove rhe a r the ir conve rsation.

Tyle r: T hisisso co ol! W e can n̄dthe le ngth ofa curve f(x )betw e e n the p oint(a;f(a))
and(b;f(b))by justcom p uting the value ofa sp e cialde n̄ite inte gral.To be sp e cīc,

you m ustevaluate
Z b

a

q
1¡ [f(x )]2 dx :

Madison: Idon'tbelie ve you! E ve ryone knowsthatde n̄ite inte gralscan be estim atedre ally,
re ally accurately using R ie m ann sum s,andthatthe y only r e p r ese ntare as,so Iknow
thatwe couldne ve r use a R ie m ann sum or a de n̄ite inte gralto com p ute a le ngth.

Co m m e nton the unde rstanding ofcalculusdisp layedby the two stude nts.In cle ar,le gible
se nte nce side ntify any cor r e ctandinco rr e ctstate m e ntsm ade by the stude nts.Ifa state m e nt
isincor r e cte xp lain w hy.You m ustbe car e fulnotto m ake any incor r e ctstate m e nts
yourse lfin your e xp lanation.PR O O FR E A D YO UR A N SW E R .
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