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The graph of the polar curve r = 4 — 45sin6 is
shown to the right.

(You may use your calculator for all sections of this problem.)

a) For 0 < 0 < 27, there are two points on r with y-
coordinate equal to —4. Find the subject points.
Express your answers using polar coordinates.

y=1r-sin® = (4—4sinB)sin6 = —4
-0 ~ 3.8078 and 5.6169
0 ~ 3.8078 > r =4 —4sin3.8078 = 6.472
- (6.472,3.8078)
0~ 5.6169 »r =4 —4sin5.6169 = 6.472 :
- (6.472,5.6169) i

b) Write an expression for the x-coordinate of each point on the graph of r = 4 — 4 sin 6.

Express your answer in terms of 6.
x=71-cos0 = (4—4sinB)cos O

c¢) A particle moves along the polar curve r = 4 — 4sin6 so thatattime ¢ seconds,

6 = t2. Find the time t in the time interval 1 <t < 2 for which the x-coordinate of the
particle’s positionis —1.
x = (4—4sint?)cost* = -1 -t ~ 15536

ar
d) Find E . Interpret the meaning of your answer in the context of the problem.
t=2
. r =4 — 4sint?

By hand e, 8t cos t? ar)
P —= - — —
yhand: — cos atl.,

= ——_16 c054

~ 10.458
t=2
As the particle moves on the graph of r = 4 — 4sin6, when t = 2 seconds the distance to
the pole is increasing at a rate equal to 10.458 units per second.

. : d
Using a calculator: e (4 — 4sint?)

dx g ‘
e) Find Zt-’ . Interpret the meaning of your answer in the context of the problem.
tlt=2

~ 14.4368

t=2 ‘
As the particle moves on the graph of r = 4 — 4sin6, when t = 2 seconds the particle
moves to the right v\v_iih_ial h?f}?‘??_,tal speed equal to 14.4368 units per second.

d
Using a calculator: T ((4 — 4sint?) cost?)
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,'419 graph of the polar curve r = 3 — 2sin(26) for

/0 <8< 2misshown to the right.
(You may use your calculator for all sections of this problem.)

d
/./ a) Write in terms of 6 an expression for d—z— , the
slope of the tangent line to the graph of r.

d
dy d_g _ —4cos26sinb + (3 —2sin(26)) cos B
dx  dx ~ —4cos26 cos® — (3 —2sin(26))sin6

do
Find the coordinates of the point where curve r

has a vertical tangent line in the interval —
0 < 6 < . Write your answer using polar " ( — )C-4
coordinates. = 3-%ia E oS
d 'Ha
' is undefined — —4 cos 26 cos 6 — (3 —2sin(26))sin6 =09 = 2.670

r=3-2 sin(2(2.670)) = 4.6177 > (4.6177,2.670)
Write in terms of x and ¥ an equation for the line tangent to the graph of the curve r at the

- 3y3=8

n_—3—\/§)

b)

point where 6 = g.
dy dy
~ —0. p —
—0.041  (by hand I

dx p=T
93— 3
xX=r1-cosf = V3 = 1.098
£ Sy —0.6339 = —0.041(x — 1.098)

3—-+3

y=r-sinb = = 0.6339

d) A particle moves along the polar curve r =3 —2 sin(20) so that i 2 forall times t = 0

dr
Find the value of — at 6 = g. Interpret the meaning of your answer in the context of the

problem. .
Ar . &~ .
‘ dt  d6_dt

T | =

As the particle moves on the graph of r = 3 — 2sin(28), when it is at the point where
0= % radians the distance to the pole is decreasing at a rate equal to 4 units per second.

dr._ dr a8 (—4 cos(20))(2) I ?f@ ‘3(2(})

e) Assume now that for the particle whose motion was described in section (d) we have
= 2t. Find the position vector of the particle (x(t), y(t)) in terms of t. Use your calculator

to find the velocity vector and the speed of the particle at ¢ = 1.5.
x=71-cos0 = (3 —_2 Sln(4t)) C(\)S(Zt)} - ((3 ) Sln(4t)) COS(zt) ) (3 -2 Sln(4t>) Sln(Zt))

y =7-sin6 = (3 — 2sin(4t)) sin(2t)
. dx dy
t=15 dt

specs: |(5]) + (&
peet J\de t=15 dt

) — (6.600,—8.130)
t=1.5 '

it tor:
Velocity vector (dt

2
) =10.472
t=15 .



