PHYSICS 101

Name:

Week 3

DISC:

Score:

Quiz 2, Form A

/20

Instructions:

e Do your own work.

e Answer the questions below in the space provided.

e Make sure you show all your work and any equations that you use.
e Please place a box around your answers.

e Remember to give the correct units with all numerical answers

Ql

Q2 Q3 Q4

time.

You and your roommate are playing a game of catch. The graph shows the position of the ball as a function of

5 /;—g_—\

4 //

Position (m)
N w

BN

N

N

0.4 0.6 0.8 1 1.2

Time (s)

1.4

1.6

1.8 2

a. Using the graph, estimate the speed,v at the time when the ball has reached its maximum height.

vatt = 0.4 sandt = 1.6 s. Sketch a speed vs. time plot using the three speeds you

Set-up:
Algebra: ’U~ ﬁ/\é Swa — Do
A n O wm / <
(ls-D9s
Speeds: b. Estimate the speed
Graph: estimated, includinﬁ/&e speed in part (a). What do you observe?
- 0.45 U~
Observation: { 8 54 QV’\ /25_\‘”. ”
0.83 0.2s ° il |
= b.a5m|s
t: LS
o (2715-PIm _ ~ 1. 25m °
O As D as LT
= - b-a5mJ5

J}u, Macc
W

fimg
&(f e Haoe
h

2. You are pushing a cart up a hill when the wheels fall off. If the hill makes an angle 6 with the horizontal:

Diagram:
Force Labels:

Fall 2013

a. Draw a free-body djagram and label all of the forces. Include the coordinate system.
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PHYSICS 101 Week 3 Quiz 2, Form A

Set-up:
Algebra:
Substitutions:

b. The cart hasamass m = 25 kg. Let 8 = 30° and the coefficient of kinetic friction y;, = 0.2. How
much force must you apply to the cart to maintain a constant velocity up the hill? Assume you can
direct your push directly up the hill.

Ih:o0 fo: N = 02(2194N) ,
ﬁfﬁw‘*@m& 8 v g denhil] gmwﬁ"’?f
:%ﬁe{ﬂj waas) *3&;3‘“,7\',"’}?”05) > Lh=ma=

= 1, ,

= At D =Gt w
> P uotl

3. Two blocks are attached to each other by a massless cord as shown in the diagram below. Both the table and

ulley are frictionless:
pulley are f Nz-W

Force Vectors:
Labels:

Answer:
Explanation (2 pts):

J Ta

m;

I
Y
N-ma%

a. Finish the free-body diagram by including all of the forces which can act on the blocks. Include a

coordinate system.
b. Can this system be in equilibrium? Explain your reasoning.

Lhuniods e Aensamo Comed by 7,

4. You want to determine the height of a mountain 100 km from your current position. You look around and

notice that about 500 m away from you is a tall tree. You look up and notice that the peak of the mountain and
the top of the tree are aligned.

Description:
Missing
information:

Set-up:
Algebra:
Substitutions:

Fall 2013

a. Describe how you would use this information to find the height of the mountain. What information do
you still need to solve the problem?

S rad wd A huoght 45 e tue 0
Mbmﬁwwbmwcﬂm fo st
Moot Ariangles 2o Faig,

b. The tree is 100 m tall. How tall is the mountain?

5D@D1 10D ke
[ — . ] 100 _ -
|0k = " = />£ - &D————

Z —
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PHYSICS 101 Week 3 Quiz 2, Form B

Name:

DISC: Score: / 20

Instructions:
Do your own work. Ql QZ Q3

Q4

Answer the questions below in the space provided.

Make sure you show all your work and any equations that you use.
Please place a box around your answers. 5 5 5

Remember to give the correct units with all numerical answers

You are pushing a cart up a hill when the wheels fall off. If the hill makes an angle 6 with the horizontal:

Diagram:
Force Labels:

a. Draw a free-body diagram and label al*@ the coordinate system.

\

Set-up:
Algebra:
Substitutions:

b. Thecarthasamass m =30 kg. Let 0 =\95° and the coefficient of kinetic friction g, = 0.15. How
much force must you apply to the cart to maintain a constant velocity up the hill? Assume you can

direct your push directly up the hill. I:P = | ‘g g | {\‘

APECEE I {2 C bl
'-’m % 0O -F + -
wg:yg[‘?.el)(mlém \L:)j;:z% ﬁ?%”&‘n gON ; )
- &?q’o_” M ﬁz _:07/65 )J:S.IISCSIWWU): 6@ 5! }J whhi

2. You and your roommate are playing a game of catch. The graph shows the position of the ball as a function of

time.
0.2
E h
c / \
o
5 0.1
o
a.
0
0 0.1 0.2 0.3 0.4
Time (s)

a. Using the graph, estimate the speed v at the time when the ball has reached its maximum height.

| S g (0.2-0 D
- - O™ S
(D.835-0115)s  ———=
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PHYSICS 101 Week 3 Quiz 2, Form B

Speeds: b. Estimatethespeedvatt =0.1sandt = 0.3 s. Sketch a speed vs. time plot using the three speeds you
Graph: estimated, including the speed in part (a). What do you observe? ~ ’l

Observation: At: O OSS 'tC,OSS Q -

1:0.18 = D.D5m. AA=Jp.usabasim 17

- V- : Il\q = =005Mm olor pd™3 t
M=D1501a50 © pass VK| o [or 2
> 0.08m V- @,‘g = Inifg ‘°"Smf5‘m

3. You want to determine the height of a mountain 75 km from your current position. You look around and notice

that about 200 m away from you is a tall tree. You look up and notice that the peak of the mountain and the top
of the tree are aligned.

Description: a. Describe how you would use this information to find the height of the mountain. What information do

Missing you still need to solve the problem? .
information: f ﬁ . /M é] Z IA_/&/
L jl/Uu Yt
pyis s

Wtﬁ(ﬁj hwudat

Set-up: b. The tree is 50 m tall. How tall is the mountain?

Algebra:

Substitutions: 5DW] _ L\

/\\ ADOM) —7546m
(75)m) <h
73 kim0 7 8.5 e

4. Two blocks are attached to each other by a massless cord as shown in the diagram below. Both the table and

pulley are frictionless: /I\ '\}
h

\L T2

"t

Force Vectors: y\}/
Labels: 2 %)

a. Finish the free-body diagram by including all of the forces which can act on the blocks. Include a

coordinate system.

b. Can this system be in eqU|I|br|um? Explain your reasoning.

oo | J00. o o Mo Ay By Crunteratt UL

T@\%\Dﬂ Couvnid Ma .
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PHYSICS 101

Name:

Week 3 Quiz 2, Form C

DISC: Score: / 20

e e own work a1 | a2 | a3 | a4

e Answer the questions below in the space provided.
e Make sure you show all your work and any equations that you use.

e Plea

e Remember to give the correct units with all numerical answers

se place a box around your answers. 5 5 5 5

1. Two

pulley are frictionless:

Force Vectors:
Labels:

Answer:
Explanation (2 pts):

2. You

blocks are attached to each other by a massless cord as shown in the diagram below. Both the table and

N
™ g
P

L o

m’& m;

W]g?
a. Finish the free-body diagram by including all of the forces which can act on the blocks. Include a

coordinate system.
b. Can this system be in equilibrium? Explain your reasoning.

W-J\m@mﬁm 0 _shuntmact TAC
fendi oo Sowatd 013/’31’15,.

and your roommate are playing a game of catch. The graph shows the position of the ball as a function of

time.

Position (m)

0:8 /‘*\\
0.6 ~_

0.5
0.4 // \\
/

02— N
01 /- \\
0o £ AN
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Time (s)

Set-up:
Algebra:

Fall 2013

a. Using the graph, estimate the speed v at the time when the ball has reached its maximum height.

G- Ay (079-0 79m _ b v,
AL 10445 D375)s —=
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PHYSICS 101

Speeds:
Graph:
Observation:

Nt =0. 0S5

t=0.2s

s =(D.bS~0-5

_Dlm
’U‘:

0.0 5 5

3. You want to determine the height of a mountain 125 km from your current position. You look around and
notice that about 75 m away from you is a tall tree. You look up and notice that the peak of the mountain and

the top of the tree are aligned.

Description:
Missing
information:

Jau%ht

Set-up:
Algebra:
Substitutions:

b. Th tree |525

———

D

“am /

yogstll eed to solve the problem?

tall. HowtaII |sthe mountain?

-

Week 3

Quiz 2, Form C

b. Estimatethespeedvatt =0.2sandt = 0.6 s. Sketch a speed vs. time plot using the three speeds you
estimated, including the speed in part (a). What do you observe?

£onst -

1< 0bs v

NX= p.575-0.575)m -
:‘O ly‘n

Vg ams |2

T
MW

a. Describe how you would use this information to find the height of the mountain. What information do

n= lﬂ W«f’lm

3 Im - h
TIm  [ASkem

L [1454m) =)

4. Youare pushing a cart up a hil

Diagram:
Force Labels:

Set-up:
Algebra:

Substitutions:

ZFQ;: 0
N1 N\(—D

W= 35(4%) J:?:

= Qg N

Fall 2013

N

>7 5w

P'vmen the wheels f

direct your push directly up the hill.

2RK=0

\(\l\/‘l' ‘Fk-l» F-‘F =0
fe=0 30 = 36,43 1 Aown h il

Wx= \A/(“: lald N

- FP Wx&-{:k

all off. If the hill makes an angle 6 with the horizontal:
a. Draw a free-body diagram and label all of the forces. Include the coordinate system.

b. The carthasamass m = 35 kg. Let & = 45° and the coefficient of kinetic friction y;, = 0.3. How
much force must you apply to the cart to maintain a constant velocity up the hill? Assume you can

= | 51.5aM

\
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PHYSICS 101

Name:

Week 3 Quiz 2, Form D

DISC: Score: / 20

Instructions:

Do your own work.
Answer the questions below in

Make sure you show all your work and any equations that you use.

Please place a box around your

Remember to give the correct units with all numerical answers

Ql Q2 Q3 Q4

the space provided.

answers. 5 5 5 5

You want to determine the height of a mountain 50 km from your current position. You look around and notice

that about 250 m away from you is a tall tree. You look up and notice that the peak of the mountain and the top

of the tree are aligned.

Description:
Missing
information:

you still need to solve t

Set-up:
Algebra:
Substitutions:

N

a. Describe how you would use this information to find the height of the mountain. What information do

he problem?

MJ&M&M

b. Thetree|525 tall. Howtalllsthemountam?

29m dom — ‘&
) B3Dv. g Jem.

' . ~ g(i‘_“\ < 4 b =
_@M—A—béfi@m | D —

You are pushing a cart up a hill when the wheels fall off. If the hill makes an angle 6 with the horizontal:

Diagram:
Force Labels:

Set-up:
Algebra:
Substitutions:

b. The cart hasamass m

direct your push directl

THe=d

N4 Nq~0

N 1S(9.90)Cpas®
= |33, 3bp

Fall 2013

a. Draw a free-body diagram and label all of the forces. Include the coordinate system.

= 15 kg. Let 8 = 25° and the coefficient of kinetic friction y;, = 0.25. How

much force must you apply to the cart to maintain a constant velocity up the hill? Assume you can

y up the hill. -

Y R0 = FP—" %5 63'\)
{kJW‘,'}' FP:O I
he=0.35( R 3N

= 233.34A
Wiy~ 15(931) s as® oo i

=2 4N
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PHYSICS 101

Week 3

Quiz 2, Form D

3. You and your roommate are playing a game of catch. The graph shows the position of the ball as a function of

time.

0.5

Position (m)
© o o
N w D

o
-

o

—~——

TN

<

o

0.1

0.2

0.3
Time (s)

0.4

0.5

a. Using the graph, estimate the speed v at the time when the ball has reached its maximum height.

Set-up:
Algebra: G- M_(045-045)m Om
pe (0.335-0.T73)s __é
Speeds: b. Estimatethespeedvatt = 0.1sandt = 0.5s. Sketch a speed vs. time plot using the three speeds you
Graph: estimated, including the speed in part (a). What do you observe? m .

Observation:

At: D. 055 t03%5s

t:—O-l -. lip - 0:25-0.35 m 2 4

M: (OE)—O.ZL)\A\ Ot OPS S | \ :

bt p.0SS :'0%}5%: — <SIn ,31”.0" 3\3:
= 2l mls= G

4. Two blocks are attached to each other by a massless cord as shown in the diagram below. Both the table and

pulley are frictionless:

m ,t 7l'nz

Force Vectors: \l/
Labels: MQ?’

a. Finish the free-body diagram by including all of the forces which can act on the blocks. Include a

coordinate system.

b. Can this system be in equilibrium? Explain your reasoning.
Answer: .
Explanation (2 pts): ‘m j,m AO m [‘/( m Wn‘#@\ ML ]61/(/

page 2 of 2

Ton L Lo Ma



