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Name BC Calculus - Parametric/Vector AP Practice

No Calculators are to be used for Questions 1 - 4.

1. A particle moves in the x-y plane such that its position for time f > 0 is given by
x(t) = 3t2= 19t and y(t) = e27. What is the slope of the tangent to the path of the
particle when t = 4¢
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2. The path of a particle in the x-y plane is given by the parametric equations x(f} = Int and
y(t)=52+11 for t > 0. Anintegral expression that represents the length of the path fromt=2to

t=2éis [
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3. A plane curve has parametric equations x(t) = f2and y(f) = t + 3f2. An expression for the
rate of change of the slope of the tangent to the path of the curve is
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4, The position of a particle moving in the xy-plane is given by the parametric equations x =
13- 3f2and y = 213 - 3t2— 12t. For what values of tis the particle at reste
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5. Calculator Free Response

The velocity vector of a particle moving in the plane has components given by

%-Mcos(f )sin(e') and Z =1+2sin(t’) ,for0 <t < 1.5.

At time t = 0, the position of the particle is (-2, 3).

a. For0<t<1.5, find all values of t at which the line tangent to the path of the particle is

vertical. ) e BN
dx. 5 [acos(t)sinlet) =0
= £=1.253 4=1qds
. Write an equation for the line tangent to the path of the particle at t = 1. . e 1
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c. Find the speed of the particle at t = 1. Lj — 1 b2 = 3 qgh)‘j J,u
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d. Find the acceleration vector of the particle att = 1.
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6. Calculator Free Response

A particle moving along a curve in the xy-plane has position (x(t), y(t)) at time t > 0 with
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The particle is af postion (2, -3) att =3
a. Find the acceleration vector at time t = 3.
N,y (= e, 32,65
b. Find the y-coordgino’re of the postion of the particle at time t = 0.
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c. Ontheinterval 0<1< 3. how many fimes is the speed of the particle equol’r to 32 )
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d. Find ’rhe total distance iroveled by the particle over the interval 0 <t < 3.
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. Calculator Free Response

A particle moves along a curve so that its position at time tis (x(t), y(t)) where x(t) =12-3t + 9
and y(t) is not specifically given. Both x and y are measured in inches and t is measured in

seconds. Itis known that z}; =t -2 .

a. Find the speed of the particle at time t = 2 seconds.
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b. ForO<t < 3, find the total distance traveled by the porficle.
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c. Find ihe time t, 0 <t < 3 when the line tangent to the path of the particle is
horizontal. Is the particle moving left or right at that time?2 Give a reason for your
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d. There is a point with x-coordinate 7 through which the particle passes twice. Find
each of the following:
Is The two values of t when that occurs.

X =" t2),¢°2
t ST Sy
i. The slopes of the lines tangent to the particle’s path at that point.
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ax ftz) 1632 ax =2 -z

il The y-coordinate glven that y(3) = 5e - 7.
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