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A.P. Calculus PVA Worksheet 2-2b Linear Motion Problems

1.

L

An object is traveling at 20 m/sec to the left. What is its speed and velocity?

Which has the greater speed and velocity: object A with a velocity of -20 m/sec or object B with a velocity
of -10 m/sec?

A billiard ball is hit and travels in a straight line. Ifx centimeters is the distance of the ball from its initial
position at 7 seconds, then x(¢) = 5¢* — 4¢. If the ball hits a cushion that is 12 cm from its mltlal position, at
what velocity does it hit the cushion?

If a particle moves along a line according to the equation s(¢) = £ — 5¢* for all real numbers, ¢, then how
many times does the particle reverse its direction?

The position in meters of a particle moving on the x-axis is given by x(z‘) =2 -2+ 1 atall times ¢, 1> 0.
Find the acceleration when the velocity is 4 m/sec.

If x(7) = — d 5 is the position function of a moving particle for > 0, at what instant of time will the
"+ '

particle start to reverse its direction of motion, and where is it at that instant?




7. The position function of a particle moving on a coordinate line is given by: x(f) = 20 — 217 + 601 + 3,
where x is in feet and 1 is in seconds. :
a) When is the particle at rest? b) When does the particle reverse direction?
c) What is the velocity when the acceleration is zero? | d) What is the speed when the acceleration is 6
' ft/sec?
e) What is the displacement from t =1 to ¢ = 3? f) What is the total distance moved from 7= 1to t= 37
8. Ifv(®) = (t—5)(t—3)*(r— 1) represents the velocity of a particle moving along a line,
a) When will the particle be at rest?
b) When will the particle move to the left?
c) When will the particle change direction?
9. A ball is thrown vertically upwards from the edge at the top of a building 160 ft tall with an initial velocity of 24
ft/sec. If the height of the ball (measured from the ground) is given by the function: h(f) =-16*+ bt + ¢,
a) Find the values of b and c.
b) How long does it take the ball to reach its maximum height?
¢) What is the maximum height of the ball?
d) How long before the ball passes the top of the building on the way down?
e) How long does it take for the ball to hit the ground?
f) What is the speed of the ball when it hits the ground?
ey

What is the speed of the ball at ¢ = 1 second?
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1. An object is traveling at 20 m/sec to the left. What is its speed and velocity? |
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2. Which has the greater speed and velocity: object A with a velocity of -20 m/sec or object B with a velocity
of -10 m/sec? .
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3. A billiard ball is hit and travels in a straight line. If x centimeters is the distance of the ball from its initial
position at  seconds, then x() = 5¢* — 4z. If the ball hits a cushion that is 12 cm from its initial position, at
what velocity does it hit the cushion?

(2 = x(4) v(<)=lot-4

(=6¢>-4¢ V(&) =/o¢2)~ % = [y
St 4yi-12=0 |
(s¢+¢)(¢-2)=0 t="% 2

4. If a particle moves along a line according to the equation s(7) = ° — 5¢* for all real numbers, 7, then how
many times does the particle reverse its direction?

V()= s¢b- 2047
O~ 5¢3(¢-4)
t=0 4

5. The position in meters of a particle moving on the x-axis is given by x(f) =2 —2¢t+1 at all times 7, 7 > 0.

Find the acceleration when the velocity i is 4 m/sec.
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is the position function of a moving particle for ¢ > 0, at what instant of time will the
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6. If x(r) =
x(0) > +5
particle start to reverse its direction of motion, and where is it at that instant?
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7. The position function of a particle moving on a coordinate line is given by: x(f) = 20 —21F + 601 + 3,

where x is in feet and 7 is in seconds. v [ ¢ ) - ‘{‘ ¢ Z’J'L'i{ +{ o = g Cméz,_% + /lj /\)

a) When is the particle at rest? b) When does the particle reverse direction?
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c) What is the velocity when the acceleration is zero? | d) What is the speed when the acceleration is 6
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e) What is the displacement from =1 to £ =3? f) What is the total distance moved from # =1 to 7= 3?
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8. Ifv(r) = (t—5)(t—3)X(t — 1) represents the velocity of a partlcle moving along a line,
a) When will the particle be at rest? )

b) When will the particle move to the left?
c) When will the particle change direction?
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9. A ball is thrown vertically upwards from the edge at the top of a building 160 ft tall with an initial velocity of 24

ft/sec. If the height of the ball (measured from the ground) is given by the function: h(f)=-167+ bt + ¢,
a) Find the values of b and c.

2 'y ,
beou@f  c=1(o hit)=A6t +244 440
b) How long does it take the ball to reach its maximum height? = -:Y éﬁ -3t~ ZO)
W)= 328424 0=-3 ;tuq 2 se. THIHAENE-4 )
c¢) What is the maximum helghf of the ball?

h(Z) = 167+

d) How long before the ball passes the top of the building on the way down?
e) How long does it take for the ball to hit the groundV
h(t)s FC2t+s)-4) Tt >Ysec.
f) What is the speed of the ball when it hits the ground?
V(#)= =1oH D4 s

g) What is the speed of the ball at £ = 1 second?

vi)= ¥ 6715«7%
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