Good mornin g I httg:llwww.wolframalphﬂ'i

Today is “Monday” = e -
Lab4! .
IF the lecture ends early, the| NOTE: Exam 1
rest of the time = Q&A is on Monday,
Please, sign in, login into June 4,
webassing, locate 8:30 —10:30 am,
LectureMCQ L8 (PY105) in LSE B01

Hint: arrive ~ 8-15

and answer question 1
(but ONLY Q1!) Lab4 is in SCI 134


http://www.wolframalpha.com/

Atwood’s machine

Atwood’s machine involves one pulley, and two objects
connected by a string that passes over the pulley. In
general, the two objects have different masses.




Two identical weights are attached to
the string as shown. When we release
the weights from rest:

1. The left one begins moving up (the
right moves down).

2. The right one begins moving up
(the left moves down). u
3. Both weights begin moving up.

4. They will not move.

5. The string breaks. LectureMCQLS Q2
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1. Also zero 4. Hidden
2. Negative 5. Increasing
3. Constant 6. Red

F ==
Jr“ F_'_ __Vl,\_,(:\m(\a)

1!‘/ \/:\/04//0(1
M \/\/\4: \M{-»Q}
A= —¢ 24=0 A=pD = Vo et

-—-:’-———-

LectureMCQLS8 Q3

‘7/\ When acceleration is zero, velocity is...




Atwood’s machine

Atwood’s machine involves one pulley, and two objects ! ﬂ' {-; l 0{¢(: O ' N): I\A ( < \/

connected by a string that passes over the pulley. In
general, the two objects have different masses.
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Dealing with pulleys

T,

M,

M,g

Vectors "
a;=-a '

! I

String force:
Magnitudes T, = T,=T (an ideal case)

Both are up, because strings pull.

String constraint: If 1 goes up, 2
goes down by the same amount.

This holds for changes too, so it
holds for their velocities, v, = - v,

and then for their accelerations,

a, = —4a,



Dealing with pulleys

m;
m4g

Yi2

L, x2S

| choose to use same
coordinate system for both

T-m,g=m,a
(My—m,)g = (M,+m,)a

Ts

M,

Vectors
a=-a;

L Lm

Everything in the x direction is zero.
Just do equations fory.

String: T, =T a;,= +a
T,y=T a,=-a
Gravity: W, = -m,g
Way = -Myg



Dealing with pulleys

Yi2

L& X1,2

(My—my)g = (My+m,)a,
so that

(My-m,) -
(Mz+m,) 7

a

M =210 gand m =200 g.

_ 10 2
a=777 8 0.24 m/s

Vectors ,

a,=—-a :
A H 5
o | '
| v¢v|M

For M >m, a> 0, and m accelerates up.

ForM=m, a=0, and m moves with
constant velocity up or down, including

remaining at rest.

ForM <m, a <0, and m accelerates down.

Iifm =0, 3, = -0, and M falls freely.



An official definition of a normal force:

It is a component of a contact force which

is perpendicular to a surface.

Normal force is equal to
Normalforce  \whatever N2L makes it
to be equal to.

Contact forc

“sliding”

“resting”

IN| # mg




An official definition of a frictional force:

It is a component of a contact force
which is parallel to a surface.

Contact forc

Force of friction points:
(a) Opposite to velocity
(for a moving object);
(b) Opposite to velocity
of an object if would
ave had if friction
would not prevent it
from moving.

Normal force

“sliding”

IN| # mg



A contact force Contact force

Normal force

Contact force

Contact force

Frictional
force

CF |=\|(NF)* +(F.F)’



Calculate the normal force for a resting box
(use g = 10 m/s?).

Normal force is equal to
o whatever N2L makes it
| to be equal to.
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Calculate the normal force for a resting box
(use g = 10 m/s?).

IN| = |mg| = 400 N




The Normal Force LectureMCQ_L8 Q4 AR ?
11 N

Normal forces in the l
pictures on the right are...

11 Nand 15N i
11 Nand 26 N W 15N
4N and 11 N H=me ,
11 N and 26 N 1N
None of the above l
None of the below |45

None J 5N -

NOoOORONM=




Calculate the normal force for L
a resting box l
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The Normal Force

F,-1IN=15N=0

F, =26N

F,+1IN-15N=0

F,=4N




Calculate the normal force when an additional
force is acting on the box at 30° to the
horizontal direction (use g = 10 m/s?).

’ N Webassign: L8 Q5

@ = 30° 1. |[N| =400 N
2. |[N|>400N
3. |[N|<400 N

-




Calculate the normal force when an additional
force is acting on the box at 30° to the
horizontal direction (use g = 10 m/s?).

’ ) 1. |[N| =400 N
\ 2. |N|>400N

— 0
© 301 - 3. [N| <400 N
applied_y .

Similar to l
L o —




Calculate the normal force when an additional
force is acting on the box at 30° to the

. . . ™ @=d,
horizontal direction (use g =10 m/s?). —
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Calculate the normal force when an additional
force is acting on the box at 30° to the
horizontal direction (use g = 10 m/s?).

Fp +f = W=7
Y 4 = o ET 1T




Calculate the normal force when an additional
force is acting on the box at 30° to the

horizontal direction (use g = 10 m/s?).
)1

X

@ = 30°

- -



Calculate the normal
force. (use g = 10 m/s?).
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An official definition of a normal force:

It is a component of a contact force which

is perpendicular to a surface.

Normal force is equal to
Normalforce  \whatever N2L makes it
to be equal to.

Contact forc

“sliding”

“resting”

IN| # mg
IN| = m.g.cos ®@ IN| = mg




Neglect friction and
calculate the acceleration
of the box.




Neglect friction and
calculate the acceleration

of the box.
— — X W “7/: ",
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] " “Measured” weight;
‘ IWyl=INI
" (a.k.a. a scale reading)

»  Apparent weight;
1 | WA (-1)- N (“from an
object on a support or
a suspension”)

M - = |pY

@




“Measured” weight;
Wyul=INI

= (a. k a. a scale readin

_anren weight;
W, = (-1) N(“from an
object on a support or

a suspension”)




Apparent weight;

W, = (-1)*N

The force acting from an object on a
support or a suspension.

The apparent weight of an object does
NOT act on the object! It acts FROM the
object!



Elevator Physics

Fo =g = wea,
Q I steel
| cable _ ‘
Ao M7 X
Fﬁl d hy =0 \L
™~ — - { = W-/ '{ﬂﬁ -
A 0
escending}l‘va = W / o f 0)
at gggz?nt = i\

Apparent weight; W, = (-1)-N (from an object on a support)

“Measured” weight; IWyl = IW, | (a scale reading)
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For four different situations shown
above, find the acceleration of the
elevator. Fo= vl * %)
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la| = 4.3 m/s? lal =g

! a=4.3m/s? = - 4.3 m/s? a"g

(@) No acceleration (Vv = constant) (b) Upward acceleration (¢) Downward acceleration () Free-fall




Mass is a measure of [nertia.

Inertia is the property of an object to
keep its current state (i.e. its velocity).

More MASS => harder change the
velocity! Do you agree that

If I_=>,,e, = 0 hence the object is definitely

atrest? 1. Yes 2. No Zf;
qQ —
n



Mass is a measure of [nertia.

Inertia is the property of an object to
keep its current state (i.e. its velocity).

More MASS => harder change the
velocity! Do you agree that

IfF ., =0 hence that object is definitely

at rest? % 2. No



Newton’s First Law

An object does NOT need a force
In order to be kept at rest orin a
state of a linear motion with a
constant velocity. 3

R

¥

In order to change its velocity an object must be
under action of at least one an uncompensated

force. . R
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A drifting puck receives m

a "kick” at point B. What happens next?




Is this problem different from
ZF the previous one? 1. yes 2. no
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A rocket is drifting in outer space. At "b",

the rocket's engine makes a quick burst
of a thrust at right angle to line "ab".
What happens next?

\



e

Is this problem different from
. the previous one? Yes

o |
1

0
Q2

a

b
--»-—--——---Q---------9----------»--~K

A rocket is drifting in outer space. At ''b"', the

rocket's engine starts to produce a constant thrust
at right angle to line "ab". The engine turns of
again as the rocket reaches some point "'c”.




m
/

This case is equal to this (if you look at it upside down)

Constant force

Constant thrust = @
g—— ---‘-._---_.. .




Bring to the exam: a
calculator, a pen/pencil, an

DO N E eraser, a ruler, an ID

with B Q&A
the €Xam 1 Hide in the backpack: a

mate rial ! phone, a case from a

calculator, paper, books,
notebooks, anything else




[










