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1.  A particle moves up and down along the y-axis.  This particle has position 4y = −  at 0t =  

seconds.  The velocity of the particle is defined as ( )1 2( ) tan 2 2v t t t t t−= ⋅ − + +  m/s. 

A.  What is the acceleration of the particle at 2t = ? 

 

B.  Find all values of t on 0 5t< < where in instantaneous velocity is equal to the average 
velocity over the interval 0 5t< < . Justify. 

 

 

 

 

C.  For what value(s) of t on 0 5t< <  is the speed of the particle equal to 2? Justify. 

 

 

 

D.  What is the position of the particle at 3t = ?  Is the particle moving up or down the y-axis at 
this time? Justify. 

 

 

 

 

E.  What is the position of the particle at 6t = ?  Is there some time on 0 6t< < for which the 
particle will be at the same position in started? Justify your answer? 

  

v(2) = - 0
. 493m/s

Are velocity : tritdt = 13 so

V (t) = 1
.
738 at t = 3

.
359

VIt) = 2 at t = 3
.
274

V ( + ) = - 2 at t = 4. 276

rHtdt = y(3) - y(0) - y(z) = - 4 +fraid = 6
.745

V(3) = 2
.
44170 : The particle is moving

up the y-axis

Vid = y(d) - y(3) + y(6) = 6
.
743

+fradt = = 4. 99

options : VH) is continuous and on [3, 6] vH) goes
from

6
. 745 to -4. 996 and so

,
by the Intermediate Valve Thm

~ It) must pass through -4 at some point on

this interval
.

option : Simply find at t = S
.

925 V(H = -4



2.  A particle moves left and right long the x-axis.  The particle has a velocity of 5 when 0t = .  
The acceleration of the particle is defined as 2( ) 3 10sin( )a t t t t= − − − .   

What is the velocity of the particle at time 2t = ?  Is the particle speeding up or slowing down at 
2t = ? Justify your answer. 

What is the velocity of the particle at time 2t = − ?  Is the particle speeding up or slowing down 
at 2t = − ? Justify your answer. 

 

 

  

Tactidt = V (2) -V(0) : v() = S +
Sacdt = - 5

.
48

a (2) = - 15
. 093

The particle is speeding up at t = 2 because

the velocity and acceleration share the same

sign at t = z

O

Jaltidet = v (0) - V(-2) : v (-2) = S-Saltidt = 2
. 501

- 2

a) -2) = 8
.
794

The particle is speeding up at t =- 2 6/c

the velocity and acceleration share the same

sign at t = -2
.



 

 

3.  At time  0t = , particle Q starts at 3.5x = and moves horizontally along the line 2y = with a 
constant velocity of ( ) 0.4912q t =   m/s. 

At time 0t = , particle P starts at 2.5x = and moves horizontally along the x-axis with a velocity 
of ( ) 2 ln( 1)p t t t t= + − +  m/s. 

The distance between particle P and particle Q at 0t = is 5 m. 

Keep ( ) 0.4912q t =  but round decimal answers to three decimal places. 

A.  Find the total distance traveled by each particle on 0 6t≤ ≤ . 

 

 

B.  What is the distance between particle P and particle Q at time 6t = seconds. 

 

 

 

 

 

 

C.  What is the rate of change in the distance between the two particles at time  6t = seconds? 

  

x-axis 

y = 2 
3.5 

2.5 

Q 
P 

-Are
or labsolute

Valea

P : IphIdet =Spiridt-Sptdt =
10.o

6

& : Siquildt = Soxadt = 2
. 947

P(6) : Spid = P()-p(o) : P(6) = 2
. S + Soudt = 4 . 447 /Position P

01b) : YgHdt : Q(6)-0(0) : 016) = 3
.
5 + gude = 6

.4477Positionof

Q

I 2 D= m%
T

Z

Rel a + b" = c
2- ↳

↑ La +zb

- 2(2)(4. 1662) + 2/2)(0) =25
p'(6) = - 3

.
675

g(b) = 0 . 4912 u= 2 . 946

↓ = (0'(6) -g(b)) =
4 . 1662



4. A particle starts at x = 6 and moves along the x-axis.  Its velocity, in feet per second, was 
recorded at several times as shown in the chart below. Note: v is a differentiable function of t. 
 
t (seconds) v(t) (feet per second) 
0 10 
3 4 
5 -1 
10 -2 
12 9 
 

A.  Approximate 
12

0

( )v t dt using a trapezoidal sum with 4 intervals.  Using correct units, explain 

the meaning of the integral.  
 
 
 
 
 
 
 
 
 
B.  Approximate the acceleration of the particle at t = 3.7 seconds.  Indicate the units. 
 
 
 
C.  Find the average acceleration of the particle over the interval 120 ≤≤ t . 
 
 
 
 
D.  Based on the values in the table, what is the smallest number of instances at which the 
acceleration of the particle could equal zero on the open interval 120 << t . Justify. 
 
 
 
 
 
 
 

#3 + 2 +15

This is the total distance in feet traveled by
the particle over t =o to+= 12 seconds

&
average on a small neighborhood

V(3
.7) 4= filsec

-vofle

on [3, 5] average rate
- =

-

2
~ It) is differentiable

So VA) is continuous
on [5, 10] average rate O

= Y
and so by the M

.
V .

T

on [10 , 12] average rated
= I

V'H) must equal-E,2

and "Y2 at some

Now ,
since all) goes

from negative point on their respective
to positive it must pass through zero intervals
at least on time by the Intermediate
value Theorem .


