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Example

A 20 by floodlight supported on a

beam of negligible mass thi is hinged
to a pole . A cable o 30 wort.

the beam helps suppor the light.
as Find the tension in the cable ·

ibs find the Goizator & natical

force of the hinge .

~cuble

0 = 300

·
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Solic

The beam is in 80ic equilibrium .

28 = 8

24 = 0

FBDE beam

v -I
in ↑+
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0
HC 88.

k L 3

V
my

Dot Grou directions
& V or H

,
So guess

(a) Suntorgus & hinge

+ 28 = 0 e lige
- - Lmy + LTsi0 = 0

= T = ug =392N
sinc



Cs) to find H & V
,
use & E =8

X : - H -TcrsO =0

y : + V +Tsi20 - my = 0

so
, H = -Tcs&

--339N

A
chose wrang

directin !

&
V = my

- Ts20

= 0 2) Slice I= my
Jo

=> No medic forces !



Example
A mitor ladder of L=Dr long , weigh
500
,
rests on a wall . If the Ladder

is jus on the verge of slipping o

0=500 (wirt ground) , who is
the

coficient of ric between the ladder

and the ground ?

L

~ No fridion here
⑧ CM

10
⑳

grouch

soltic

hudder is in saz equilibriu

[E= 8

[T = 0



FBD & ladder
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[F =8

x : Fr - N ,
= 0 => F = N

,
(1)

y : N2 -w = 0 =

N2 =W(x

& F-rsNz(s)

So
, (2) -> (x) -> (1)

=> v ,
=

m ,
w

or

Ms = 11
,
who is N ,?

W



+ It = 0 & port where
ludder rits ground

LN
, siD-WEcrsO = 0

=> ~
,
= W ce (2)

C-sOSo
, Mi

=
= I so

a Ms
= 1 cotO

= I cot (50°

=0 . 4 I E



Example
A sphere & mass M & radius & is

released of the top of a indirec

place o Weight h & age 0 .
At

the same time
,
a sylecher of radius &

& mass M is also released i the

sure time .
Which rades the bottom

fa?

MwR

h E O (

Solan

Los use constration of energy .



Initi

= Uitkoti

-Migh

Frac

Ef = Uf + kf

= ↳Mr2+ wh

The sphere & cylinder roll witho sippy
v
= Rw = w = E

->

Myh = Ma + !I

So
, se

=E r
Nor
, Isphas = MR

,

I d = MR



Six

esphere
-

·

waran
-
-
S 10/7

se-~ 4/3
-

= 1=8 >1

=>

Sphere will reach bottom find ! E



Example
A buy of mass 0 .02 by is

a rect on the

edge of a solid cylindrica disk

( = 0 . 1 kg , R
= 0 . / m) roding in a

horizontal place around the radical axis

through its cater
.

The disk is rning
& 10 radis

.

The buy craws to

the catr of the disk .

cal what is the new angular velocity
f the dish ?

3) who is the chage in liner

argy
of the system?

(a) who is the cause f the increase

& decrease of kindic energy ?



Solution

Benz ->
Wi = words

Irish = MR
M = 0. 1 by -

R = 0. (n
-

= 0.02
y

-

After -W= ?

M
-

-
(C)

Angular more is consumed

Li = Lf

Li = Iw;

=[Edich+mR") wi

Lf= I dis We

I we =( *) wi



si
we = ( 1 + 2) wi

= (1 +2) (corner
= 14 rads

(b) &k = I w - !In;

- Fr)1+ ) wir - /Fant:

= [Fr + zen + Case i↓
- [an +mwi

- ImRWi + . r:

= ImR"wi)1 + 2) = 0 .014C

(1) W = SK

the wal is due to non-conside forces .



Example
An Earth satellite has its apogec

& 2500h-

above the surface of Earth & perigee
o

500 hm above the surface of the Earth .

At apogec its speed is 6260-s . Who

is its speed & prigee
? Earth's radius

is 6370km .

L

~s
NA

L L

Pe C >
~R = 6370

⑧

=

* M A

P ↳

Solic

Anguar monet is conserved

L
A

=

Lp

WLA= IAA
, Lo= I up



So
/ In WA

= IPW

von
,
Is = mr m = rass & stillite

r2Ip = m P

& ~1= W
=

2

o

So
, r

re

-vu = ro P
-

No

=>

up
=

ev
= 2500kmC -oohm I · 6260

>

= 5 . 6260 s

= 31
,
300

s Ele



Example
A mifor- rod of mass M & Length L

can rate abou a hinge at its left and

and is chitially & res. A puty ball o mass

m
, moving of speed W

,

strikes the roc

o angle & from the normal a sticks

to the rod After the collision
.

Wha

is the agwar speed of the system

immediately after the collision
.

> L 7
M

⑳⑳?

< D .......-
~7 o
er



solution

Angular morcom is caseved

Li = 27

Beare
~
N1

= reso

>x o : = r x
M

⑳⑳?
- (DM cost

>
i

er

- Li =Dawcost

After

-Mw
~L 7

D

L : I we f

I = Ind + Iputty ball



Now
,
from table

,

Irod I MC abot end

&
Ipaffy ball

= mi

=>
I = GM +

mD"

So
,

L = (5r2 + nD") wr

trafan
,

Li = L

=> DarcusO= (IMC = mDY) We

~
,

ef= rate



Example
A gyroscope

has a 0 .5 by dish the spins

& 40 reurs .

the cater of mass of the

dish is 5 ca from a pivot with a radius

f the disk f 10 C .
Wha is the procession

angular velocity ?

solic

Wo = ?

-d = 5cm

[
-
M = 0.5 by

F
3I ⑧

~

w
= 40 ~ev

W

R = 10 Cm

Disk exats a torque a piral

↳= Irish W
;
Foich= MR

"



Side view Top view
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Si
up

= I = >

(Ma ↳

- 29
R2w

Need to emat wo
,

w = 40 .* )
=80 I rac
I

Six

up
= 210 .05a) · (9. 80s)

(0-(n)" · (80 Frads)

=0 .
39 rac,



Example
the axis of Earth makes a 23.50 angle

with a direction pupudicular to the place
& Earth's cubit

.
The axis processes maching

one complete radio in 25
,
780 y .

as cradle the change in anguar vorate
in half this time

.

(b) Who is the avege torgue producing
this change in angua rat ?

x) If this torque were created by a

pain of forces adig of the
most Sedine poin on the equier,
who word the magnitude of each

force be ?



L

Solic i s
x) ↑

< ~ I

>
From geondy

25 .54

A42 -

↳ 1

plane I

O L Ente ;
urbit

-

Earth

s
= LSX0 -> 1

= 2 L sinc
I

& = Esphe W

T
- sphre=MR
W= 2
-

-

/

T= 24 - (2): )
= 86400s



-> = (ER) .=)

M = 5
.

9 Tx102 us
6

R
=

6 . 38 x10 m

T = 86400S

-> L = 7. 02 xso ng . nYs

three
,

= 2 L sinc

= 2(7 .07x 2 - -ws) sir (23 .

5
%

)

=
5
. 64 xs0"Gs--

(b) I = AL
-

st

st = =(25,2003) . (3655d)(2)()()
= 4.07x10"s



5
, +

=

1
= 1 . 39 x1022 N . M ⑬

(2) I = 2rf

=> F =

r

=1 . 09 x1015N


