MAS115 Calculus I 2007-2008

Problem sheet for exercise class 10
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Problem 1: Match each of the eight graphs with one of the following equations.

e

6
a. r=cos20, b. rcosf =1, c. r=—+—
1—2cosf
d. r=sin26, e. r==0, f. r2=cos20,
2
g. r=1+cosf, h. r=1-sinf, i or=———,
1—cos@

j. r?=sin20, k. r=—sinf, . r=2cosf+1.



Problem 2:

Problem 3:

Extra:

Show that the equations x = r cosf, y = rsin f transform the polar equation

k
r=——
1+ ecosf

into the Cartesian equation

(1—eH)a? +y? +2ker — k* =0.

Find polar equations for the following four circles. Sketch each circle in the coordinate
plane and label it with both its Cartesian and polar equations.

a. 22+’ +5y=0, b. 22+¢y*—2y=0,
c. 22+ -32z=0, d. 22 +y*+42=0.

Show that if you roll a circle of radius a about another circle of radius a in the polar
coordinate plane, the original point of contact P will trace a cardioid. (Hint: start
by showing that ZOBC and ZPAD are equal to each other.)
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Problem 1:

rose: d; spiral: e; limacon: 1; lemniscate: f; circle: k; cardioid: h; parabola: i; lemniscate

(diagonal): j.

Problem 2:

I= ey = fHercosf=k = /X +y tex=k = /¥ty =k-ex = X’ +y’
=k —2kex+e¥x? = x2 -2+ y? 4+ 2%kex— K =0 = (1—-e*)x>+y* +2kex—-k?=0

Problem 3:

a.

. . 2 <3 < 5
X4y 4+5y=0=x"+(y+3) =% = C=(0,-2)
anda=2:r +5rsinfl =0 = r=—5sinf

b.

X4y —2y=0= x>4+(y—-12=1= C=(0,1)and

a=1:°7—2rsin0 =0 = r=2sinf

C.
X+y-3x=0= (x-3)"+y’=% = C=(3,0)

anda:%:rQ—SrcosH:O = r=23cosf

d.
Xy 4dx=0 = x+2%+y*=4 = C=(-2,0)
anda=2:r +4rcos# =0 = r=—4cosf

Problem 4:
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Arc PT = Arc TO since each is the same distance rolled. Now Arc PT = a(/TAP) and Arc TO = a(/TBO)

= /TAP = ZTBO. Since AP = a = BO we have that AADP is congruent to ABCO = CO =DP = OPis
parallel to AB = ZTBO = ZTAP = ¢. Then OPDC is a square = r=CD = AB - AD - CB = AB — 2CB
= 1 = 2a— 2acosf = 2a(l — cos 0), which is the polar equation of a cardioid.



