PHYS 211 - MT1 Fall 2012 Sample 3 Solutions

Question 1
Two cars, labeled A and B, are traveling along a long v
straight road. The road runs east and west. East is

chosen as the positive direction; West is the negative

direction. The graphs of velocity vs. time for the two A
cars are shown in the graph. Consider the following
statements: During the time period shown in the —
graph...

I.  one car is always moving East and the other
car is always movingWest. [ __-="7
Il.  the distance between the cars changesasthey |  P__--7
move. | _e-7
I1l.  one car is slowing down and the other car is
speeding up.
How many of the above statements must be true, given the information in the graph?
A) exactly one statement is true B) exactly 2 statements are true
IC) all 3 statements are true| D) None are true
A is moving forward (East) and speeding up. B is moving west and slowing down. The distance
between them is increasing, as the change is the area between the two plots.

Question 2
Three vectors, X, Y, and Z are shown.
Which one of the following vector equations correctly describes this diagram?

A) X+Y+Z2=0 z
B) X=Y+2Z X

C) X+Y=2Z v
D) X+Z=V ¢

E) None of the above equations are correct.
Think of giving directions (first walk X then Y, you will end up with displacement Z)

Question 3

A particle moves with constant velocity. Its position vectors at two different times are shown in

the picture. (position ry occurs earlier than r,) What is the direction of the velocity of the particle?
Ty

r
? To the right (+x direction)

To the left (-x direction)
Straight up (+y direction)
Straight down (-y direction)
None of the above

+X

moow>

r, The velocity goes like the displacement, which is final — initial
position (r, — ry).
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Question 4

The graph in the figure shows the position of an object as a function of time. The letters H-L
represent particular moments of time. At which moments shown (H, 1, etc.) is the speed of the
object (a) the greatest and (b) the smallest?

Position

|
|
I
|
T

r_.__

K
Time

A. (@) land (b) L
B. (8 land (b) K
C. (@ Hand (b) I
D. (8 Hand (b) L
| E. None of the above |

The speed is the magnitude of the derivative (slope) of the position plot. This plot is steepest at J
and shallowest at I.

Question 5

A newspaper deliverer throws rolled-up papers out of his car window just as he drives by his
customers’ driveways. To save time, he throws newspapers out of the driver’s side window as
he drives forward, then he drives in reverse and throws newspapers out of the passenger’s side
window. To have the newspapers land on customers’ driveways just as he drives by, he must
throw the newspapers perpendicular to the car’s motion

throw the newspapers partly perpendicular and partly parallel to the car’s motion
throw the newspapers partly perpendicular and partly anti-parallel to the car’s motion \
throw the newspapers parallel to the car’s motion

throw the newspapers anti-parallel to the car’s motion

a combination of B and C (one for driving forward, the other for driving in reverse)

a combination of D and E (one for driving forward, the other for driving in reverse)

@TMMmMOoOw>

Perpendicular to get them out of the car and over to the driveway. Anti-parallel to cancel out the
velocity of the car moving (whether going forward or backward)
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Question 6
An object moves along the x-axis with the velocity
shown in the graph. What is the magnitude of the

displacement of the object X —X,| betweent=2s

(when its velocity isv=1m/s) and t =5 s (when
it’s velocity is v=-2 m/s )?

A)1.0m C)3.0m

D)35m E) None of these

We calculate the area under the plot between those
times (the triangles). The colors are different
because we subtract the “negative (yellow) area.”

2m/s +

1m/s

-1m/s 4+

-2m/s —

Ax=1(1m)(1s)-%(22)(2s)=-1.5m. Butwe want the magnitude of this displacement

Question 7

The velocity of an object undergoing a constant acceleration is shown at two different times.
The velocity at the early time is v;, the velocity at the later time is v,. What is the direction of

the acceleration?

]
L

The (constant) acceleration points in the
direction of the difference of the velocities
(final minus initial). It points down and to
the left, so (D)

(A)\ / (B)
(D) / \JC)

(E) None of these. Acceleration points
some other direction or is zero.
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Question 8
Shown below are the velocity and acceleration vectors for a person in several different types of
motion. In which case is the person slowing down and turning to his right?

A) .

. 1
B) _
a \ a 2,
v
v i
C) -
d
\ The (anti-)parallel component of the
acceleration slows it.
The perpendicular component makes it turn
v (in this case to the right of how it was
D) . going)
a
E)
V tf—
—_—
Question 9

The Mars rover races across a flat plain, with a position vector given by
F=(-12t°+32t+1m)i+ 4m]
What is the velocity of the rover at t = 2 seconds?

ER— F=(-127 43274 1m)i+ 4mj
A (-1i+0j)m/s ’

B. (-21i+0 j)mis A
C. (-2i+45) mis v(r)=-12i
D. 3i+4j)mis

E. None of these is correct

= (-237+32)i
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Question 10
The figure shows the velocity as a function of time for a particle. What is the particle's position
attimet=>5sifitstartsat x =5 mat t = 0s?

v (m/s)

o 1 2 3 4 5 6 7
time(s)

7.5m

8.75m

9.25m

12m

14.25m

17m

None of the above

ommoomp

Kinematics: Displacement is the area under the velocity graph which is the area of a rectangle
and three triangles shaded above which is:

A= (22)(45) +3(12)(29)+3(22) (39 + 3 (42) (1) =12 m

Since we started at x =5 m at t = 0 this displacement brings us to x =17 m



PHYS 211 - MT1 Fall 2012 Sample 3 Solutions

The following two problems both deal with the same setup
A swimmer swims as fast as she can, heading directly across a river 300 m wide. She reaches the
opposite bank in 10 min, during which time she is swept downstream 400 m.

Question 11
How fast can she swim in still water?

Ax =400 m
<€ >

Vy £

| A.(1/2) m/s
B. (2/3) m/s _
C. (5/6) m/s d=300m
D.5mls VsE Ve At =10 min
E. 30 m/s
F. None of the above

Question 12 d=v, Al
What is the speed of the current? =v,, =d/Ar=300m/10 min
| A.(2/3) m/s _ 30 .lma_ln
B. (4/9) m/s
C. (5/6) m/s Ax = v, At
D. (8/9) m/s — v, =Ax/Ar =400m/600 s = 2
E. (20/3) m/s ' :
F. 40 m/s
G. None of the above
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Question 13

A procrastinating student staring out her window observes a falling nut passing from its top to
bottom. The window is 2.0 m tall and it takes 0.50 s for the walnut to pass the window. What is
the approximate speed of the walnut when it is first seen passing the top of the window?

A. 1.0m/s
B. 1.5m/s lj | Constant Acceleration
C. 2.0mi/s d = v Al +LaAr
D. 4.0m/s Vio
p | 5
E. 6.5m/s _ = Vi = —(d - LaAr?)
F. 9.0m/s d=20m Al
G. None of the At=0.50's _ 1 (2 m—%(lO%)(%S)Z)
above 38 I
= 2£(2 _%) = %% = vmp

The following two problems both deal with the same setup
A tennis ball is travelling to the right (parallel to the ground) with velocity v = 6%? at the instant
it crashes into brick wall.

Question 14
What is the direction of acceleration of the ball as it runs into the wall then bounces back?
A. Always to the right
| B. Always to the left
C. To the right, zero, then to the left
D. To the left, zero, then to the right
E. None of the above

The acceleration is always to the left (the wall is always pushing it back to the left while they are
in contact)

Question 15
Just before hitting the wall, Sam gets her racket on the ball, giving it an acceleration of

a= (BS%tz ~101t )?+4Sﬂ2j for the two seconds (from t = 0 s to 2 s) the racket and ball are in

contact. Roughly how fast is the ball travelling when it leaves the racket?
. 2mls

5m/s

8 m/s

. 10 m/s

14 m/s

20 m/s

mmoioo>

A

AV:Té.dtz(lmts—Ss%tz )i+4smztj‘zs = 12mi 482 =V, =V+AV=—6Ti+8
0

m|3

;

SA

Our speed is just the magnitude of this v = \/(—GE)Z + (8%)2 =10 (345 triangle*2)

S



