Spring 2014

PHYS-2010

Lecture 19



Clicker Question Room Frequency BA

A block of mass m on a rough table is pulled on by a string which
exerts a horizontal force of magnitude F; . The block does not move.
The coefficient of static friction between block and table is ..

Fr
; .

What can you say about the size of the force of friction F_ ?

A)Ffriczusmg B) Ffriczusmg'l'FT
C) Fr.. = F; D) More than one of these is correct

E) None of these is correct
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Announcements

* Read Giancoli Chapter 5.
e CAPA #7 due next Tuesday at 11 pm.
* Written homework # 5 due Friday at 4 pm.

* Prof. Pollock is out of town this Friday, no office hours.
 Midterm Il will be on Thursday, March 6, at 7:30 pm.

* Review session will be held by Prof. Pollock and
Rosemary Wulf on Tue. March 4, 5-6 pm, Duane G125.

* Exam seating:

— if your TA is Rosemary Wulf or Andrew Hess, your exam is here, G1B30.

— if your TA is Jake Fish or Clarissa Briner, your exam is next door, G1B20.

e More details about the exam are on the course website:
http://www.colorado.edu/physics/phys2010/phys2010 spl14/exams.html



Clicker Question Room Frequency BA

An object with mass M is resting
on a rough table with coefficients
of static and kinetic friction p and
M ¢ ) My, respectively.

Which of the following is a

necessary condition to start the
object in motion?

A) M>m
B)M<m

C) mg > p, Mg
D) Mg > p; mg
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Clicker Question Room Frequency BA

If, | =uN=pMg An object with mass M is resting
N = Mg on a rough table with coefficients
T of static and kinetic friction . and
M W, respectively.
l Tf Which of the following is a

necessary condition to start the

Mg T object in motion?
l A) M>m
T =mg (little block) | g B)M<m
T>uN (large block) C) mg > 1 Mg
For motion to begin: D) Mg > u. mg
..mg > i Mg )E) Mg > e Mg 6




Clicker Question Room Frequency BA

A mass slides down a rough (with friction) inclined plane with some non-
zero acceleration a,. Next, the same mass is shoved up the same incline
with a large, brief initial push. As the mass moves up the incline, its
acceleration is a,. How do a, and a, compare?

A) a,>a,

B) a,=a,

C) a,<a,
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A car of mass m is moving in the
+x positive x-direction. The driver

Clicker Question +y Room Frequency BA
: L

R < > A slams on the brakes and the tires
skid on the ground. The direction of
CJ () the frictional force between the
v m—g tires and the road is backwards. Its

magnitude is f= N where p, is the
kinetic friction coefficient.

Foo=ma=f=-|ymg The magnitude of the car’s
a=-lg acceleration is given by
A) LA
lal = ugg
B) pymg
C) kg
D) ugmg

E) ugg
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A block of mass m is being pushed across a rough
horizontal table. A constant velocity v is maintained

with an external force F,,. Whatis p,?

v = const, L

Fr,=ma,=N-mg =0 mmp N =mg
F

net,x

=max=Ft_ﬂkN=Ft_ﬂkmg=O F

ex ex /
ex
) Y =
mg

2/26/2014 PHYS-2010



Clicker Question Room Frequency BA

A block of mass m is pulled across a rough () flat table
with a constant force F

ext

at an angle 0.

What is the correct expression for the magnitude of the
Normal force to use for calculating the friction force?

A) N=mg

B) N=mg sinO I:net,yz ma, = 0
C) N=mgsinO-F_,,sin0
D) N=mg—F_,.cos0

E) None of the above N =mg - F,,, sin®

2/26/2014 PHYS-2010 10

O=N-mg+F_.sinO

ext




A block of mass m slides down a rough (u,) incline tilted
at an angle © from the horizontal.

%

-

mg sin® Fg —mg e

Foe., =ma, = N —-mgcost) =0= N =mgcost
Fro x =ma, =mgsinf — w; N

/r/ax = /m’g sin @ — /,t,Jﬁg cos &
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A block of mass m slides down a rough (L) incline tilted at an
angle O from the horizontal. What’s the magnitude of a?

a= g(smél - u, coso)

For the mass to have positive acceleration AN
. .y . f=-pugmgcost ,
while sliding, what condition needsto be .~ <
satisfied: N
. A .
a>0: siné> u, cosl ‘mg cosd /7| y
Sin 6 mg sujne VF, = -mg - éif +X

tan @ = > Uy :

cos
Condition to speed up while sliding.

0> tan” (u, )



A block of mass m slides down a rough (L) incline tilted at an
angle O from the horizontal. What’s the magnitude of a?

a= g(smél - u, coso)

6 > tan'l(yK) Condition to speed up while sliding.

Summary: f = -umgcos6 /N
(1) If a > 0, a sliding object will speed up. S
(2) If a <0, a sliding object will slow to a stop. ;.:-:_;e o N

(3) If a =0, the object will slide with a constant speed.

(4) For the object to accelerate from rest, the coefficient of
kinetic friction, p, should be replaced by the coefficient of
static friction, pg. To start sliding: 6 > tan"!(J).



.
-
-
:

/

”

14

ircular Motion

C

L) :
W\ ! 3 .y I\\
i . Y, e - -
> 2N ' -
TN . ’

PHYS-2010

2/26/2014



Kinematics of Circular Motion

.
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Circular Motion: Object moving in a circle of
radius r with a constant speed (meters/second).

=2
vl =2m/s o‘_‘_\[vl m/s
A7 ' |v|=2m/s
¢\ ¢
e s
‘_’/

T = period = time for one revolution (one cycle)

_ . distance circumference 2zt
speed =| vV |= — = : =——
time period T
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Clicker Question Room Frequency BA
‘_\_L\a=2m/s
\

’ \\J |v]|=2m/s
e\
\n ’,'

Is the object accelerating?

v|=2m/s @&~
|v| {//

A)Yes
B)No
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