Math 170, Section 2, Test 2

October 9, 2008

Name:
Pledged

Honor code: I have neither given nor received help on this test.

ATTEMPT 5 QUESTIONS. THERE ARE 6 QUESTIONS IN TOTAL.

1. (20pts)
(a) The Cartesian coordinates (z,y) of a point with polar coordinates (r, ) are given by

= H,CDQ , Y= TL/)\-;"\Q

(b) Let F, and F, be two points separated by a distance 2c.
The ellipse of foci F1 and F, and of major axis 2a is the set of points P for which

|PEAl+ PR =2a

The hyperbola of foci F| and F, and of eccentricity e is the set of points P for which

\P&1 | PRl = £2¢
. -

(¢) If f(6 + 37) = f(0) for all 6, then the curve of polar equation r = f(#) is symmetric
about &4, ’Ae(l.




2. (20pts) Identify the conic of Cartesian equation
2y® — 322 —4y+ 122 +8=0.

Find the vertices and the foci.
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3. (20pts) We consider, for some constant c, the spiral of polar equation

Find the lengths Ly and L, of the portions of the spiral defined by 0 < # < 2# and by
2 < 0 < 4w, respectively. How to choose the constant ¢ so that L, = e™4 Ly?

/\/c":g LA &L C Q/CG, We colodobe
LO’J n + J@J\/e +00_01
[N
= \[A+e? JZW e.caoié £'
AT ~'o
Lw )E*_C_. (2, - ) .
Te ohodike L'L, et fM’* /w\rc - a(.««ag YRR TN
LA: V{tﬂr¢nl+<ﬂ)l JB:...:E \//f-(-C ( CQH:.Q_CZT)
en v ¢ I%

2w p 2
L,' = 3[/"(- ct '3 (L A

)

c
Czu- ‘0\-/[1
We dotnne Lk L,{: e Lo ) K “"'K""( LA: 2 Lo}
— . A
At ool c 2= ;ﬂf. ’ AL C: ?




4. (20pts) The cycloid is the curve traced out by a point P on the circumference of a circle as
the circle rolls along a straight line. Let @ is the parameter shown in the figure. Derive
parametric equations of the form x = f(0) and y = g(6) for the cycloid. Calculate d?y/dz?
and determine the concavity of an arch of the cycloid, for example when 0 < 8 < 2x.

I wWe Ane: [oT] = ;1(9} (’CT(:)'L)
(P&[‘—‘”—M‘w@ [CR = N =6 |
P N W %,J» :oal s }Ol (-[?Ql (j(" C_TI_!Call
,('(-w: x> R_(G-A:\\G') M:_ ’7..(4-0!)6)
0 T /r-} / Jd

wh CAKO'»KN(’L: 0""_ (A Ce - M B
) i ) %' n(#-6),

A HOF _;3‘ dgtéo(e' \

Thann g(_zfa_ .e(_&) X.)/do 666'<’1-Ca9‘)f/)ﬂ:\~19 U
oo J‘lk O{ [0(9‘ @*Oba')z' p,('t«tbﬁ)
- L Y BN
a( /f--e:c,é)3 L4~ &6]3
dn _ _ A
O(Q. IL(/L—- Ob@')L

Simee o‘%( 0, w emebude A ek A oyubid,
LY

05(952,1\" L Cmeant e,

4



5. (20pts) Identify the conic of polar equation

r—;
" 2+ cos(d)’

State the values of r at the two vertices, find the distance between the two vertices,
determine the eccentricity, and give the Cartesian equation of the directrix.
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6. (20pts) Find the area of the region that lies inside both polar curves

/‘A\‘M@ r=cos(f) and 7 =sin(d).
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