Chapter 10 FRQ Classwork
1.

Attime ¢ = 0, a particle moving along a curve in the xy-plane has position (x(t), y(t)) with velocity vector

wi) = (cns(fl), i ] At 1 =1, the particle is at the point (3, 5).

(a) Find the x-coordinate of the position of the particle at time ¢ = 2.

(b) For 0 < ¢ < 1, there 15 a point on the curve at which the line tangent to the curve has a slope of 2.
At what time 1s the object at that point?

(c) Find the time at which the speed of the particle 15 3.
(d) Find the total distance traveled by the particle from time ¢ = 0 fo time ¢ = |.

s | : integral
(@ x(2)=3+ j']“m::s(r2 ) dt = 2.557 (or 2.556) 3 -4 1 : uses initial condition
| : answer
i av fdr 0.5¢
(b) %=£:’;m= € 5 5. 1 : slope i terms of ¢
cns[f } | 1 : answer
.51
e D
::ﬂs{r']
= 03840
(c) Speed = feos™ (17 |+ & 5. | : speed in terms of ¢
"| 1:answer
cnsz(tl) +e =3
t = 21964 (or2.195)
I 573 | : integral
(d) Distance = [ Joos™(17) + ¢ dr =1.595 (or 1.594) 3. 1 < miegra
0 1 | ; answer




The graphs of the polar curves r = 3 and » = 4 — 2sin # are shown in the figure

above. The curves intersect when & = —‘E— and & = ég—

(a) Let § be the shaded region that is inside the graph of » = 3 and also inside the
graph of r = 4 — 2sin . Find the area of §.

(b) A particle moves along the polar curve r = 4 — 2sin @ so that at time ¢

seconds, & = 1~ Find the time 7 in the interval 1 <7 < 2 for which
the x-coordinate of the particle’s position is —1.

{c) For the particle described in part (b), find the position vector in terms of 1. Find the velocity vector at

time = 1.5.
Sxfé I | : integrand
(a) Area =6rx + %j— < (4 — 2sin 5'}1 d@ = 24 709 {or 24.708) 3 : 4 1 : hmits and constant
{ 1 | ; answer
(b) x=rcosd = x(#)=(4-2sinf)cos ¥ 1:x(&) or x{7)
x(t) = (4 = 2sin(?))cos(s?) 3:q1:x(@)=~lorx(r)=-I
x(1) = -1 when ¢ = 1.428 (or 1.427) i
(¢) y=rsing = y(#)=(4-2sin@)sind 45 !2  position vector
¥t)=(4- Esin(_rz))sin(a‘z] " | 1: velocity vector
Position vector = {x(¢}, ¥())
= ([4 - Esin(fl)]cus(fl), (4 - Zsin(.'l)}sin{lr2 ))
v(1.5) = (x'(1.5), ¥'(1.5))
= (-8.072, -1.673) (or {-8.072, -1.672}))




3.

A particle is moving along a curve so that its position at time ¢ is (x(t), ¥(7)). where x(r) = 1" —4¢ + 8 and

v(t) is not explicitly given. Both x and y are measured in meters. and ¢ is measured in seconds. It is known

that

(a)
(b)
(c)

(d)

(a)

(b)

(<)

(d)

Ef_!-'_ 13
d!‘—re —1.

Find the speed of the particle at time ¢ = 3 seconds.
Find the total distance traveled by the particle for 00 < ¢ = 4 seconds.

Find the ime 1, 0 < 1 = 4, when the line tangent to the path of the particle is horizontal. Is the direction of
motion of the particle toward the left or toward the right at that time? Give a reason for your answer.

There is a point with x-coordinate 5 through which the particle passes twice. Find each of the following.

(1) The two values of ¢ when that occurs
(ii) The slopes of the lines tangent to the particle’s path at that point

(iii} The y-coordinate of that point, given y(2) =3 +%

Speed = J{r'[E]}z +(3(3))° = 2.828 meters per second

()=2t-4

4 2z
Distance = ju\{(zz —4) +(1e'” = 1) dt =11.587 or 11.588 meters

ﬂ _ d_w,."dr
dx  dxdt
This occurs at + = 2.20794.

=0 when te' 7 =1=0and 2t -4 20

Since x'(2.20794) > 0, the particle is moving toward the right at
time f = 2.207 or 2.208.

x{(t)=5att=1and t=3
: . dy dv [ dt
Attime ¢ = L. theslope 1s —| == =0432,
de|_, dxjdr|_,
2 _ . dy _dy/dr _
At time ¢ = 3, the slope is i ‘ff|:=3 =]

T T e
J[l}—}[E]—3+E+LEJF—4

- Answer

! { 1 : integral
11 answer

: dy
l: ders — =1
considers FE

lL:r=2207 or 2.208
| : direction of motion with
reason

l:t=landi =3
1 : slopes
| : y-coordinate



The graph of the polar curve r =1 —2cos@ for 0 £ 8 < 18
shown above. Let § be the shaded region in the third quadrant

bounded by the curve and the y-axis.

{a)
(b)
(c)

(a)

(b)

(c)

Write an integral expression for the area of §.

. . dx dy
Write expressions for Pl and Tl interms of &.
Write an equation in terms of x and y for the line tangent to
the graph of the polar curve at the point where @ = %

Show the computations that lead to your answer.

H0) ==1; () =0 when 8 = %

£5=L["0=2c0s0) do
Area of | _EIU (1 -2cos @)

x=rcos@ and y = rsin &

dr _ 4

ﬁ—ZSmﬂ

dx _ dr R IR =

$T dﬂcusﬂ' rsin# = 4sin fcos @ —sin

G B4 F R 0= 25" D4 {1~ 2o O)oes B
J8°-d ﬂsm FCos sin” cos @)cos
When # = ‘weha»e x=0,y=

afy;d&
= Tdx/de |

The tangent line 1s given by v =1-2x

r..-|‘=-|

1 : limits and constant

: infegrand

|l :uses x =rcos @ and y = rsin &

ar
e

2 : answer

1 : values for x and v

| : expression for L4
dx

| : tangent line equation



