CalculusllI
Practice Problems 10: Answers

In prodems1-4 puttheconicin standardorm, andfind the center vertices, foci.
1.y—8¢+3%—29=0
Answer. Complde thesquare:
y—8(x% —4x+4) —29+32=0
y+3=8(x—2)?

Thisis a paralwla with vertex at (2,-3) andaxistheline x = 2. Sinced4p = 8, we have p = 2, sothefocusis
at(2,-1).

2.9+ 4y° —36x+8y+4=0
Answer. Complde thesquares:
9 —4x+4) +4(y? +2y+1) +4—-36—4=0

leadingto

LS

Thisis anellipsecenteredat (2,—1), with majoraxistheline x = 2. Sinceb = 3, anda = 2, theverticesare
at(2,—1+3) or (2,2 and(2,-4. We have c? = b? — a? = 5, sothefoci areat (2, -1+ v/5).

3.4 —y?+2y=5

Answer. Complee thesquares:
4 — (Y —2y+1)=5-1

leadingto

2 (y—1)?

Thisis a hyperbolacenteedat (0, 1), with majoraxistheline y = 1. Sincea= 1 andb = 2, thevetticesare
at(+1,1). We havec? = a? + b? = 1+ (1/4) = 5/4, sothefoci areat (£ /5, 1).

4.x% -5y —4x+10y=1
Answer. Complée thesquares:
(X —4x+4) —5(y*—2y+1)=1+4-5=0

leadingto
(x—2)?=5(y—1)°

Thegraph is the pair of linesintersectingat (2,1} x— 2 = ++/5(y — 1).



In prodems5-7, find theequatio of thetangemline to the curve atthe poirt (x 5,y,) onthecune.

5.x2—5/=0, (10,20

Answer. We recallfrom examplell,Chapted.5, how to find tangentinesby implicit differentiation.Taking
differentialswe have
2xdx—5dy =0

Now replacex, y by the coordnatesof the point: 10, 20,anddx anddy by theincremats alongthetanget
line. This givesus
2(10)(x—10) —5(y—(200=0 or 20x—5y=100.

6.X°+4y* =16, (2/3,1)

Answer. Take differentials
2xdx+ 8ydy =0

andevaluateatthegiven poirt:

2(2v3)(x—2v3)+8(1)(y—1) =0 or (4v3)x+8y=232

7.3 -y =1, (v/2/2,1)

Answer . Take differentials
8xdx—2ydy=0 or dy=4xdx

andevaluateatthegiven poirt:
y—1=4(v2/2)(x—Vv2/2) or y=(2V2)x-1

In eachof prodems8 and9, the curve describedlepend upm a paraneter Identify the paraneter andfind
the equatiorof thecurve in termsof the paraneter

8. A paralmlawith axisthex-axisandfocusattheorigin.
Answer. Theequatiorof a paraolawith axisthex-axisandvertex at (X, 0) is

y? = 4p(x—x,)

wherep is the separatia betweenthe focus andthe vertex. Sincethefocusis at the origin, the vertex is at
(p,0), thusthedesiredequations

y? = 4p(x—p)

9. A hyperbda with foci at(-1,0), (1,0).



Answer. Sincethefoci areonthex-axisandtheorigin is midway betweerthefoci, this hyperbda hasasits
axisthe x-axis, andits centeris the origin. Placethe vetticesat the points(+a,0), with a > 1. Then,since
b? = a® — ¢? = a? — 1, thedesiredequationis

X2 y2

@ @1t

10. Find the point (x,y) ontheparabéa y? = 12 for which theline from thefocus meetsthetangentine at
anangleof 45°,

Answer. By the optical property of the parabda, the tangent line at (x,y) makesan angleof 45° with the
horizantal, sothe slopeof thetangem line is m= tan45° = 1. Differentiatirg the equationof the curve, we

have

dy 12 sothat m:d—yzﬁ.

Zy& - dx vy

Thus6/y = 1,soy=6andx= 3.



