CalculusllI
Final, Fall 2002, Answers

1. Findtheintegrals:
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Answer. Make the substitutioru = In(2x), du = dx/x (yes,thatis correet!), leadingto
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2. Integrate / mdu

Answer. We integrateby parts;thatis, we find A, B, C suchthat
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Puttingtheright sideover acomma denoninatorandequatitg numeatorsgivesu 2 + 1= Au(u— 1) + B(u—
1) + Cu?. Now evaluateattheroots:

Atu=0: 1=B(-1) sothat B=-1,

Atu=1: 1°4+1=C sothat C=2.
Now we equae thecoeficientsof u?: 1= A+C, sothatA= —C = —2. Thisgivesus
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3. / xarctankdx

Answer. We integrateby parts,letting

u=arctarx, dv=xdx, du= ! dx, v= X
B P ’ T 14T T 27
Then 5 5 5
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xarctarxdx = arctarx dx = X— arctanx) +C .
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4. The deerpopdation in SadValley, Idaho was 1200in the year200Q andin 2002is 1450 Assuming
continousgrowth atthe samerate,in whatyearwill thepopulationreach24007?



Answer. Thegrowth equatio is P = Py, wheret is the nunber of yeas after 200. We aregiven P, =
120Q P(2) = 1450andareasled;for whatt dowe have P(t) = 2400 First, find r: From1450= 1206 %,
we get

1450

—| 1200) =.0946.

Now, solve 120@&°948 = 240Q ort = In2/.0946= 7.326years.

5. Findthelimit. Show yourwork.
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b) Answer Iy — e — =" M2 = ImZ7=32"
c) Answer. limyse S ="M limyc, 38 =" lim e & ="M limy e & =0
6. Do theintegralscorverge?If so,evaluate:
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b) Answer. / d|vergessmcef0 dt/(1+t) =In(1+A) = w0 asA— o,

7. Herearesomeseriesandsequenes.Write theletter C if thereis corvergence andtheletter D if not.
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Answer.
a) C sincethedenaminatoris greatetthann + 1 timesthe numerdor,
b) D by I'H épital’s rule,
¢) C sincethedegreeof thedenaninatoris onemorethanthe degreeof thenumeator,
d) C by theratiotest,
) D sincethedegreeof thedenaminatoris only onemore thanthe degreeof the nunerator
f) D sincethegeneal termdoesnot corverge to zero.
g) C sincethedegreeof thederominatoris morethanonemorethanthe degreeof thenumeator,
h) C by comparisonwith theseriesy (1/n?).

8. Find thefocusof the paralwla given by theequatiory? — 8x+ 2y+17=0.
Answer. Complde thesquare;
YV +2y+1=8x—16 or (y+1)2=8(x—2).

Thevertexis at (2, —1) andtheparabda opers to theright. Since4p = 8, p = 2, andthefocusis 2 unitsright
of thevertex, sois at (4,—-1).



9. Find theareaof theregion enclosedy the curve givenin polarcooidinatesby r = 2cosf.

Answer. Thisis thecircle of radius1 centeredat the point (1,0) sohasareart. If youdid notrecogiizethe
cun, youintegrated,but only from 0 to 11, sincethatis all you needto traversethewholebowundary Thus
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10. a) Find the geneal solutionof the differentialequation y” + 4y’ + 5y = 0.
Answer . Theauxiliary equationr? + 4r +5 = 0 hastherootsr = 2+i. Thusthegereralsolutionis
¥, = €*(Acosx+ Bsinx) .
b) Solvetheinitial valueprablem:
y'+4/+5 =5, y0)=0,y(0)=0.

Answer. A particularsolutionis the constantunction yp, = 1. Thus the geneal solutionis y =y, +y,, =
1+ e¥(Acosx+ Bsinx). We solve for A andB from theinitial condtions:

0=1+A, 0=2A+B, so A=-1,B=2

andthesolutionis y = 1+ €*(— cosx+ 2sinx).



