AP Calc BC Parametric Test Name: Block: Seat:

2 points each
1. In the zy-plane, the graph of the parametric equations x = 5¢ + 2 and y = 3t for —3 <t < 3 is a line

segment with slope
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(©) 3 dv =S
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13 d}i

None of these
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2. The length of the path described by the E)arametric equations x = §t3 and y = §t2’ where 0 <t < 1is

PRI

given by

1

(a) / Vi2+1dt
0

(b) /1\/t2+tdt o
0

Q/(c) /1 Vit 42 dt

0

(d);/1\/4+t2dt \
1 g

(e) 6/O V412 + 9 dt

(f) None of these
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(f) None of these
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2. The length of the path described by the parametric equations x = §t3 and y = §t2’ where 0 <t < 1is

given by
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(e) 6/O V412 + 9 dt
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3. A particle moves along the curve xy = 10. If z = 2 and d—y = 3, what is the value of flt bfé\/g}
o - )
<(b; ¢ x| >=)= ﬂ _
c) 0 O - 9\.

[ IR I +e *
(e) o 2
(f) None of these Inx - 3 <
M o= . s
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4. For 0 <t < 18 an object travels along an elliptical path given by the parametric equations x = 3sint
and y = 4 cost. At the point where ¢ = 18, the object leaves the path and travels along the line tangent
to the path at that point. What is the slope of the line on which the object travels?

4 .
(a) 3 ﬁ _ 5(‘)05* %: ——4’9\‘41:
5 (b) —% Ok
4tan 18 .
(©) ——3 " _ 4T T
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@ ~3tants m - 5 wst 2
an :[
(€ ——— £=1% e o
4tan 18

(f) None of these
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5. The position of a particle moving in the zy-plane is given by the parametric equations z = t3 — 3t2 and
y = 23 — 3t — 12t. For what values of ¢ does the path have a vertical asymptote?

(a) —1 only
Ix M
(b 0 only V.)\/\@\/\ —d—* p— O M 0\* ¢ @

~1,0, and 2 %jq’b _ Lt = o)

se (6 —2) =°
£ = 0 éL JC;(%,
ot AT A S
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6. A curve C is defined by the parametric equations z = t> — 8t + 12 and y = t3. Which of the following is
an equation of the line tangent to the graph of C' at the point (—4,64) ?

T e -
(d)y:—%(x+4)+64 (L - *)7’ —0 .
(e) y=48(z +4) + 64 — L{, X = -
(f) None of these dx L \/ — bt
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x(t) X 4
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7. A particle moves along a straight line. The graph of the particle’s position x(t) at time ¢ is shown above
for 0 < t < 6. The graph has horizontal tangents at ¢t = 1 and ¢ = 5 and a point of inflection at t = 2.
For what values of t is the velocity of the particle increasing?

(@) 0<t<2 .
. o)
b) 1<t<5b l[d/( ne = axu;ut = P S
(c) 2<t<6 e
(d) 3<t<5only <u~‘\/\0/\/\ ?09 AN
() 1<t<2andb<t<6 - SRy %\)>
d?y
8. Consider the curve given by = 2sint and y = 4cos?t for 0 < ¢ < 7. Find s
(a) —2 4 Q;L wst 5\\/\”6) _ - 4 ¢ nwT
—2 M T
() tant Z Cos t
(c) —2t -+
(d) —4sint b _ ~‘i cos T s
(e) None of these d}\)<7/ 2 s +
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9. In the zy-plane, a particle moves along the paragola y = 2% — 2 with a constant speed of 2v/10 units
g o=

per second. If e > 0, what is the value of

dt
(a)

N W N
3

(b) 2L

w ‘
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dy

o when the particle is at the point (2,2)7

by e | Pt B LE

)7+ - U

bt = ()

%\2,—_ (& ><~—§(%>

do - &) — =) (z%y
o - ()* = 2 (%
40 = 1o (%)

\(x=?—)

_ [a0-4 =Pe=¢€

10. A particle moves in the zy-plane so that its position at any time ¢ is given by x(t) = t? and y(t) = sin(4t).
What is the speed of the particle when ¢ = 37

(a) 2.909
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11. A planetary rover travels on a flat surface. The path of the rover for the time interval 0 < ¢ < 2 hours is
shown in the rectangular coordinate system below. The rover starts at the point with coordinates (6, 5)
at time ¢ = 0. The coordinates (x(t),y(t)) of the position of the rover change at rates given by

2’ (t) = —12sin(2t?)

y'(t) = 10 cos(1 + V1), _/

where z(t) and y(t) are measured in meters and ¢ is measured in hours.

(a) (2 points) Find the speed of the rover at time ¢t = 1.

4 L]« Ty Gﬂ‘? .

=\

(!

I.67f fym/“/v

1. 67¢ wmelacs P

& Eine € = | Ha wes
pedt O

(b) (3 points) Find the total distance that the rover travels over the time interval 0 <t < 1.

J,E%(%\Y* | o (&)] L

{rag A d— . 704 wmidne Mo AT o
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(¢) (2 points) Find the y-coordinate of the position of the rover at time ¢ = 1.

{

\3(05 4 & .A/({’\M'
0
\

s o Jywsr = osT (-4
0

1
(d) (2 points) The rover receives a signal at each point where the line tangent to its path has slope 7

At what times ¢, for 0 < ¢ < 2, does the rover receive a signal?

Gy a0 s -y
L X () o aiv L) >~

L = Lo7a  Hhoews
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12. A particle moving along a curve in the plane has position (x(¢),y(t)) at time ¢, where

d d
d—f =+/t*+9 and d—:g = 2¢’ + et

for all real values of t. At time ¢ = 0, the particle is at the point (4,1)
(a) (2 points) Find the speed of the particle at time ¢t = 0

(') ()

U
1449 4 (aet+Be)

= rq*@kél'_)?/
= 5%

(b) (2 points) Find an equation of the line tangent to the path of the particle at time ¢t =0
—€

s, =
&\«/f\/e/___,_, 9~+x__

.
mo NEET e
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g— 1 = L (=)

St. Francis High School Page 8 of 10 AP Calc BC



Page 9 of 10

18 Jan 2024

(¢) (3 points) Find the total distance traveled by the particle over the time interval 0 < ¢ < 3

%
J e a t (aetesd)
a
45 22l
(Ve
A4S 20~

(d) (2 points) Find the z-coordinate of the position of the particle at time ¢t = 3

17 /
() =\ ¥
0

4/ . |, 420 =(7.4%0

A & 1% a3 = 1793
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13. Find the length of the arc between the two y-intercepts of the parametric curve z(t) = t> — 1 and
y(t) = 2t. Be sure to show a directed graph, an integral, and a conclusion.

v W %j{@k e (o
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