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Today:
* Reviewing Last Night’s Assessment
« 4.1 Two-Dimensional Vectors, Force Vector

Components

PHY131 F Fall 2020
Class 9

* 4.2 Newton's Second Law in 2D
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1. Angry Bird 1 jsthrown straight up into the air, and, at the same msmnl Angry Bird 2 is
released frodi rest and allowed to fall. Define +y to be up. Both birdsstart at the same y-

position. “Which y-component of velocity-versus-time graph best represents the motion of
the two birds?
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2. Lillian is pushing a box across the floor toyards the front of the room. At the same time,

Kevin is trying to stop the box by pushingh in the opposite direction. There is friction
between the box and the floor. If the box is moving at a constant velocity toward the

ont of the room, then the magnitude of Lillian’s pushing force is "’
greater than the magnitude of Kevin’s force.
B. equal to the magnitude of Kevin’s force.
C. less than the magnitude of Kevin’s force. @
’ 'CT\O\.
Fvet = Fo - [-F, =%o0
F(. g F Kt ]D 7 FK )
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3. Your car won’t start, 50 you arc pushing it. You apply a horizontal force of 300 N to the
car, but it doesn’t move., What is the other force in the interaction pair (governed by
Newton’s third law) of the 300 N force you exert?

A. The frictional force exerted on the car by the road
The force exerted on you by the car

C. The frictional force exerted on you by the road

D. The normal force exerted on you by the road

E. The normal force exerted on the car by the road

Midterm 1 Assessment

4. An object moves along the x-axis, and its velocity versus time graph is shown. What is
the displacement of the object from 3.0 s to 8.0 s?

Velocity (m/s) /\j\/—\\ afea l\.m
20
10 |-
o ] Time ()
20 40 60\ 80
—10[”
-20"*
A. zero - w "'Q 5><ZO W/
@ 20 m X - l" S
C. 40m
D. 60 m

L. 80m ~ = 110 s
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5. Three forces are shown in the drawing. What is the magnitude of the vector sum of
- - — - X #
forces A+ B + (0 if cach gird square is 1.0 N on a side?

Midterm 1 Assessment

6. You walked three quarters of the way to school at a speed of 1.3 m/s, and you ran the

final quarter at a speed of 2.7 m/s. What was your average speed? L .= D.7 < A
. 1.3m/s - ,[ =) 'l; 2 4, \ - =
e = /-3
1.5 m/s ? al’ ]
C. 1.7m/s {;(\ = 0.25 A
D. 2.0 m/s ( =7

N\

E. 2.7m/s V... = __0},.
Ewilr ; + '/z”/‘ 0.57¢% +0.091

-1.‘,07;

F
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7. A juggler throws a bowling pin straight up with an initial speed of 7.75 m/s. How much
time elapses until the bowling pin returns to the juggler’s hand?
bt

@ 1.58 s F‘.’\"\\ S qu = I—/\"-h-q ( Spaﬂof

B. 1.945s . 1
C. 2.03s arelochy 5 in eppo site olirechb~
D. 2.41s 'é
E. 291s v, ,’[r‘ 2 _9
£~ Vy Ve . 27,
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o
g. Itis the future, ‘Kd you have just landed on a distant planct called Planct X. You releasc
a ball of m'ass[nd= 0.100 kg from rest from a height of 10.0 m and measure that it .takcs
3.40 s for it to reach the ground. There is no air on Planet X, so you can neglect air

X : s hall?
resistance. What is the magnitude of the gravitational force of Planct X on the ball’

A. 0.142 N =
@) 0.1713N o Vo= © A= ‘/7/0\{7 a=£j‘

C. 0323N ¢

D. 0.453 N

E. 0.694 N A =(° Fg:m-a

& = 5H - 2Am . 2(t0)( 0-1)

) £* EL B
F=6.t730\ N
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Midterm 1 Assessment

A rock is tossed straight up with an initial spe

deep hole. The bottom of the hole is 8.0 m below the initial positi

the rock’s speed just before it hits the bottom of the hole?

A. 24 m/s
28 m/s Afs = ZS/"‘/S
C. 38m/s
= =il s
D. 1.0 x 102 m/s 46y &
E. 7 "
80 m/s g0~ 73
1
F= -

ed of 25 m/s. When it returns, it falls into a

on of the rock. What is

20\.6\»{1 U;z_Tz
’U‘cm
(252 +2(a-8)(5)

> \i L725 + 156 -3

r=27.4¢ W5
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10. A cart of mass 500 kg is rolling witha s
little friction between the tracks and the cart. You apply a

peed of 5 m/s on a railway track. There is very
constant force on the cart in

the direction opposite to its velocity. From the moment you start applying the force, the

cart moves a distance of 30 m before coming to a stop. What was the approximate

magnitude of the force you applied?

A. 2N F - ™Moo~
B. 20N
(©) 200N a >o
D. 2000 N . § i
E. 20,000 N Vo S
o~
S = 30

Z a
2a ox = U ~Ve

4
= Vo
N -
F= mU . sos($)
2% 2(30)
F=2083 N.

%ZOQN.
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4.2 Newton’s Second Law in Component Form

Newton’s second law in 2-D becomes:

aSX — I:1onS><+|:20nSI>’<n—i_ F3OT'ISX+ (42X)
S
F +F +F + -
asy — lonSy ZonS:n 3onSy (42y)
S

Poll Question

= A string is attached to the rear-view mirror of
a car. A ball is hanging on the other end of
the string. The car is accelerating to the left
in this diagram. Which of the following lists
gives all of the forces directly acting on the
ball?

A. Tension

B. Tension, gravity, the centripetal force and
friction

. Tension and gravity
D. Tension, gravity and the centripetal force

O



Ropes and Pulleys

* The tension in a taught string or rope « If the string is wrapped

IS a positive scalar number, T, in
Newtons.

* If we can neglect the mass of the

over a frictionless
pulley, and we can
neglect the mass of the

string compared to the other objects in pulley, then the string
the problem, each end of the string has the same tension T
pulls inward with the same force, of on both sides of the
maghnitude T. pulley.

15

Poll Question

In the figure to the right, is
the tension in the string
greater than, less than, or
equal to the force of gravity
on block B?

A. Equal to
B. Greater than
C. Less than

16

String S Pulley

Frictionless table




Before Class 10 on Friday

* Please read:

* 4.3 Friction

* 4.4 Solving Dynamics Problems in 2D

* Watch for a Ch.4 Practice Quiz which will be due Oct.6!

Something to consider: .i a

Does friction always slow things down? ¥
ANSWER: No!
Static friction between your feet and the floor is what allows

you to walk! Walking certainly involves speeding up, and

this would not be possible if the floor were frictionless or
covered in marbles!
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