Ch. 9 Unit Review AP Practice Problems (p.701-702) — Parametric, Polar & Vector Functions

which of the following parametri

¢ : D
I 5 circle exactly once? ®quations trace out
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2. Which parametric equations correspond to the
equation x = 3 — y2?
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}3. What is the slope of the tangent line to the curve of the polar

equation r = 2cosé when 9 = %‘g
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4. Find an equation of the tangent line to the plane curve

represented by the parametric equations x(f) = 1 + 2In¢,

y)=13-3,ate=1.
A) 3x—2y=7 (B) 3x-2y=2
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X(o)=0+5 = 5
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equations x(¢) = 212 + 5, y(t) =3¢

points on C where the tangent line is horizontal or vertical. X(1)=2 (Y4 5=7

(A) vertical at (5, 0); horizontal at (7,2)
(B) vertical at (0, 5); horizontal at (7, 2) and (-7, 2)
@ vertical at (5, 0); hoxizon;al at (7,2) and (7, -2)
(D) vertical at (5, 0); horizontal at (7, 2) and (=7, 2)
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x(1) = %t2+5,y(t)=3+:3,fromt= 1tor=4.
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7. The polar equation r sin6 = i is ,_j_ ,

(A) acircle with radius —~

b Y/
@ a horizontal line -i- units above the polar ax..:s
i  AXIS.
(C) a vertical line perpendicular 10 the polar

() 4 fine through the pole with slope 7
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8. Which polar equation has the graph shown below? Gir=H-35mb )
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(A) r=4-4sin6  (B) r=2+3sin0
(€) r=4-3cos6 (D) r=4-3sing
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10. One petal of the rose r = cos(28) has perimeter given by the =205 (2 ¢) !
niegral Jo=cos(s) ;
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11. The graphs of the limagon r = 2 — cos@ and the circle r = cosé

are shown below.
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The area inside the limagon but outside the circle is given by
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12. The plane curve represented by X 6

x(t) =t —sint, y(t) = 1 — cos¢ - - .
is a cycloid. : L"""c-( 2

mﬁm& the slope of the tangent line to the cycloid [ =3 |
———for %2 ~( Sv -6/ -0

(b) Find an equation of the tangent line to the cycloid|;' a?j -9z x =
b/ 4
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(c) Find the length of the cycloid from ¢ =0 to s = % 095
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13. Which of the following is the tangent vector to the curve traced
out by the vector function r(r) = (e¥, 2sin(31)) at t = 07
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{(C)l (2, 6) D) 2, -6}
() = <2 Acos(3t)-3 >
v{o)= < EQE’,C,) Ccos(o) >

(e)=< 2, e
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14. Determine the domain of the vector function
r¢) = (V1 —1,~In(5—-1))
A {th<r<5 @ {tt>1)
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18, The vector function r(t) = (4 — 3¢, —1) traces out

(A) Twolines: y =4 ~3xandy = x.
(B) Twolines:x =4 —~3rand y = —.
C) A line that contains the points (4, 0) and (1, 1).
(D) A line that contains the points (4, 0) and (1, —1).
r(o) = ( 4, O)
c(1)=(i,-1)

16. The derivative r’(¢) of the vector function
r(t) = {cos(t® + 1), sin(t® + 1)) is

(A) (—sin(3r% + 1), cos(32 + 1))
B) (312 + D) sin(3 + 1), 3t + ) cos(r® + 1)}
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(C) (32 +1 —sin@® +1), 312 + 1 +cos(t® + 1)) §
(D)l (=312 + 1)sin(e® + 1), (312 + 1) cos(® + 1)) 1
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17. A particle moves along the curve traced out by the vector
function r(f) = (10In¢, > + 8), ¢ > 0. What is the speed
of the object at £ = 27 F
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18. A particle moves along the curve traced out by the vector

function r(z) = (e*, 5¢ — 12). What is the acceleration of the

particie at ¢ = 07
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the smooth curve traced out

ength of :
B Ttoas B8 0to ¢ = 7 is given by

by r(t) = (¢',sint) from ¢ =
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22. A particle moves along a plane curve with velocity ) R i 3
¥(t) = (3t + 4 I F1). Ir(0) = (3, 1), whatis the 7(¥)= <§-¢ Wt t3 F(t+1)4 >
position of the particle at # = 3? J
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23. The solution to the vector differential equation r'(¢) = (4¢, 2¢°),
given r(0) = (1, 2), is

1
(A) (262,1%) (B) <2:2-1, 5:4--.2>

(<C)f<2z2+1, %x4+2> (D) (4 +1, 21> +2)

, . 2304 = (Q_-_(;f* Lok,
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}24. For the vector function r(t) = (¢!, 2t), find the tangent vector to
the cury traced outbyr=r(t) atr = Q. ; ¢
, r(+) {e L >
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25, The position vector of 3 partzclc mevmg in the xy-plane is
r(t) = (2 41, 3cos(2s — 6)),1>0

EATR Ay, 1

(@) Find the velocity vector of the particle at t = 3. LSk o>
(b) Find the acceleration vector of the particle at t = 3. < 3 6,712

(c) Find the speed of the particleatt =3, Sy T |
(d) Write an integral that represents the total distance the / £ ,/—75;:(;7 ,70 |

particle travels from ¢ — Otor =3,
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