Name Date Period
TEST BC CH 9.1-10.2

Calculator Permitted

I. Multiple Choice: Put the capital letter of the correct answer in the blank.

A{ 1. Which of the following is equal to the area of the region inside the polar curve » =2cosé and
outside the polar curve r =cos@?

/2 7t/2 /2 T
A) 3 j cos’ 0d6 )| (B) 3 j cos’ 6d6 (C) cos’0d6 (D)3 j cos@dd (E) 3jcos9d9
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:[ 2. The graph above shows the polar curve r =26 +cos@ for 0 <6 <. What is the area of the region
bounded by the curve and the x-axis?

(A) 3.069 (B)4935 (C) 9.870 (D)17456 (E) 34.912
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3. A particle moves in the xy-plane so that its position at any time ¢ is given by x(t) =¢> and

y(t) =sin (4t). What is the speed of the particle when ¢ =3?

(A)2.909 (B)3.062 (C)6.884 (D)9.016 (E)47.393
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4. Attime ¢ =0, a particle moving in the xy-plane has velocity vector given by \:(t) = <12,5t> . What is

the acceleration vector of the particle at time =37

(A) <9,§> (B) (6,5) (C) (2,0) D) V306  (E) V61

V' t0=a(d=<zt)5~
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C 5. Which of the following gives the length of the path described by the parametric equations x = sin#’
and y=¢e" fromt=0 tot=m ?

(A)]E sin’ (1) + €' dt (B) j,/cosz(ﬁ)wl"' dt (C) j\/9z cos” (£')+25¢" d
0

(D) J\/3t cos’ +5e1°t dt (E)J cos’ 3t +em’ dt
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D 6. Which of the following expressions gives the total area enclosed by the
polar curve r =sin’6 shown in the figure?

@A) 1 [sin*0.d0 (B) [sin’0d6 ©) L [sin*0.d6
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Cj/? The position of a particle moving in the xy-plane is given by the parametric equations x = ¢’ —3¢* and

y =2t =3¢ —12¢ . For what values of ¢ is the particle at rest?
(A) -1 only (B) 0 only (C) 2 only (D) —1 and 2 only (E) -1,0,and 2
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8. What is d_y for r =6¢c0s46?

dx
_ cos 4@ cos @ —sin46@sin @ B cos46cos@—4sin46sin @ C) — cos48cosb
cos4@sin 8 +sin46cos b cos4@sin @+ 4sin46cos @ cos4@sin @ +4sin46cos b
cos460cos@—4sin40sin @ cos48cos@—4sin48sin 0
(D) - (B) -

cos40sin @ cos40sin @ +4sin46cos b
5-_. ¢&$495"”9/ j': -ZH’SM%SM@ +6 wsS/ecose
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E 9. If x(¢)=cos(2¢) and y(¢)=sin(2¢), which of the following is equal to d—;}?
dx

(A)Zcs c (26) (B) — cch’(ze) (©) csc (26

(D) —chg ) (E) -2 cgé(w)
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x'=- 25129 fé = — (8
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14. The graphs of the polar curves » =3 and » =4-2sin0 are shown in the figure above. The curves intersect

when 9=£ and 0:5—7[ )
6 6

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

(b) A particle moves along the polar curve » =4—2sin@ so that at time ¢ seconds, 8 =¢* . Find the time ¢
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 z. Find the velocity vector at
time t=1.5.
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Question 2
The graphs of the polar curves » = 3 and » = 4 — 2sin @ are shown in the figure Y
above. The curves intersect when 6 = % and 6 = 5?”

(a) Let S be the shaded region that is inside the graph of » = 3 and also inside the
graph of 7 = 4 — 2sin 6. Find the area of S.

(b) A particle moves along the polar curve » = 4 — 2sin 8 so that at time ¢

seconds, @ = #%. Find the time ¢ in the interval 1 < ¢ < 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 ¢. Find the velocity vector at

time ¢ =1.5.
/6 1 : integrand
(a) Area = 67 +5 (4 2sin 6?)2 df = 24.709 (or 24.708) 3: < 1:limits and constant
L 1 : answer
2[ /@(3 0,%4, ZEW /% 2§/h9> A;J
(b) x=rcos@ = x(8) =(4-2sinO)cos g 1: x(8) or x(¢)
x(t) = (4 - 2sin(t2))cos(t2) 3:91:x(0)=-1orx(t) =-1
x(t) = —1 when ¢ = 1.428 (or 1.427) I'-answer
(c) y=rsind = y(6)=(4-2sin6)sin 6 3 { 2 : position vector
= (4 = 2sin(7?))sin(# " | 1 : velocity vector
(1) (4 251n(t ))sm(t )
Position vector = (x(¢), y(¢))
= <(4 - ZSil’l(tz))COS(l‘z), (4 - Zsin(t2))sin(t2)>
v(1.5) = (x'(1.5), y'(1.5))
= (-8.072, -1.673) (or (-8.072, —1.672))
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