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1. (15 pts) Identify and sketch the set of points in the plane satisfying the equations in (a) and (b).
Label the focus (or foci), specify the asymptotes if there are any. Find the eccentricity for the
curves.

(a) 16x2 + 4y? + 160x — 16y + 352 = 0

(b) 25y% — 9x2% + 50y + 54x — 281 =0

SOLUTION

(o) t6x*™ +160x —r[,(d"..lé%_ = =5 L
(6 (x*+10x +25) -+ 4{:6““-4% +4) =-352 + 400+ 14

b Cx + 5% + 4 (4-2)"= 64

% 2
(3:-_5’_)_ 24 (y=-2) . Ellip se with center (-5,2)
o4 té . sem) mc.d‘or axls = 4
,«’ mv(\o‘u /\LOL' Semt Miner oxis = 2
i c\x\.sr é
- C = bz_,;z

//‘
Fio=x -

foci ot (-5,2+420D end (-5,2-202)

(b) =9(x"—6x +a) + 25 (y +2¢4 +1)

= 2%t +25 -84

3 2
(%-\-\) N (x —3) -

9 %5
e wotdh C,f?f;‘”‘% af ey e R _w-_.?’ —
H\AP erbela w Sy ? = ,2_'* - ez 4\ +—~--/l el S x
(».=1) focal | W/\ 7
’ . separa by e s = \E"é}
Semi tronsverse axis = 3 ce = 4’ - :
o6 ‘ueote CiXtS = m ‘(‘/’-—v/ S N‘“
bﬂd&»d S > y rL n(D,'l m)\ \\.\,

e
< =NA



2. (20 pts) R is defined as the region inside the polar curve r = 3cosé and outside the polar
curve r = 2 — cosf. Sketch the region R and calculate its area.
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3. (15 pts) Sketch the polar curve given by the equation

1
r=2 +—2—cos(59),

Compute the area enclosed by the curve.
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4. (20 pts) Consider a circle with radius 2 centered at the point (3, 4).

(a) Represent this curve with a set of parametric equations as

x=f1), y=g@®)

(b) Represent the same curve with a polar equation as

r = h(0)
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5. (15 pts) Consider the parametric curve:

x=t>+t+1
y=4t3+3t2+2

(a) Find the equation of the line tangent to the curve at the point (1, 1).
(b) Find the intervals of ¢ for which the curve is concave upward or downward.
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6. (15 pts) For the following sequences, determine if it converges or diverges. Find the
limit if the sequence converges.
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