Calculus|
Exam 2, Fall 2002, Answers

1. A cunveC in theplaneis the gragh of therelationy® — xy? + x3 = 5 .Find the equatiorof thetangem line
tothecurwe atthepoint(2,-1).

Answer . Differentiateimplicitly:
dy dy 2 _
3y2dx—y2—2xydx+3x =0.
Putin thevaluesx = 2 andy = —1 andsolve for dy/dx:

dy dy _
3d—x—1+4d—x+12_o,

leadingto dy/dx = —11/7.

2. A cylindrical ballom is beinginflated so thatits volumeis increasiny at the rate of 3 in3 per second
Assumingthatthelengthof the ballom is heldcorstantlyat 9 in., at whatrateis theradiusincreasingvhen
it is 2 in? (Thevolumeof acylinderis V = i 2h.)

Answer . Sinceh = 9, we haveV = 972, Differentiatewith respectot:

dv dr
i 18nra .

Now, the given dataaredV /dt = 3in®/secandr = 2. This gives

3= 1871(2)% so % = %r in/sec.

3. Lety = (x> — 2)(x+5). Find all local maxima,local minimaandpointsof inflectionof the gragh.

Answer . Differentiateusingthe productrule
Y =2X(x+5)+x*-2=3%+5x—2 Yy =6x+5.

To find thelocal maximaandminimawe sety’ = 0 andsolve. Theroats are-2, 1/3. At thefirst roat y” < 0,
soit is alocal maximun, andatthesecondy” > 0, soit is alocal minimum The pointof inflectionis where
6x+5=0,0rx=—5/6.

4.Lety = sinx+ cosx. Wherebetween—r11/2 and /2 is therea critical point? Is this a maximumor a
minimum?

Answer. We havey’ = cosx— sinx. Thusy’ = 0 wheretanx = 1, or x = 17/4. Evaluge y” = —sinx— cosx at
x = 11/4,10 gety” < 0, thusthisis alocal maximum Evaluatey attheendmintsandx = 77/4: thevaluesare
—1, v/2, 1respectidly, so7/4 is amaximum.




X2
Y= -Dx-2)

Answer. Theverticalasympttesarethelinesx =1, x= 2. Since

Youmustshov enowghwork to explain how youfound thevariows featureof thegraph

2

_ X
y= X2 — 3x+2

theline y = 1is ahorziontalasymptote Calculatingthe derivative, we find

J— —3%% 4 4x
(¥ —=3x+2)?

sothe critical pointsareat x = 0, x = 1/3. Sincey > 0 for x < 1 andx > 2 we seethatx = 0 is a local
minimum, andx = 1/3 alocal maximumand

imy=+0 Ilimy=—0 Ilmy=—0w |my=+ow.
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