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Example
A ball is suspended from a light 2 . I m string .

the string makes an angle
& 210 with the

vertical
.
The ball is then licked up

and to

the right such that the string remains tan

the atire time the ball swings upwards .

this lick gives the ball an initial velocity

f 1.= m/s
.

13 Wha will be the speed of the
ball When it reacres its lowestpos?

(b) Whawill be the maximum angle
the string makes with the ratica ?

⑳

~ L = 1- 1m

O = 210

r7U= I .1 s



Solution

(a) LO
y
= 0 be when the ball is o its

lowed poli.

No fridia
,

⑳ total
energy

IS

conserved
.
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Initia Enrgy & intin hich y= h

Ei = Ki + Ui

Vi=myh , Ki = zmw!



Now
,
need h

,

CosO = L-4
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=> h = ((1 -cos0)

y = 0

so
, Wi = righ

-mg((1-cos0)

Therefore
, Ei= Ef

=EM22+ mgL(1-cosO)
=

!
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=>

v = 17 (1-cosd)
= 1 - 625 Mrs E



(b) to yetmaximum angle / Frax, use cas .
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From befor
,

hmax = 2(1-cosdrox)

h = L(1 - cus& )

So
, Ei = Ef

Initia Fia

Di
=

righ UF = mghrax

ki
= Imr. kq = 0

-> Emvo-nigh = my ha



Emwo-nigh = my ha
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=> -glcsO = - glcusOre
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Example

A bowling ball m=1. by
is dropped

from a height b .
It falls a distance, d ,

before encontring a large tube with

radius v = 2
.
5m which is connected by

two bolts . Each Bold an individuals
Sustain a farce of FFIlON before

failing .

Who is the maximum draace
,

&, above the pipe
from which the

ball can drop so the bolts do io fail??
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Solution God : Relde d to I !

Les look i a FBD of the

ball in the tube
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By WI . Normal face on ball by tube

is equa & opposite of force on tube

from ball
.
What is Maximum Norw force ?

N =

mgcosO +m
if & = 00

,
N is maximu ! Ning + mich
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How to relate this
↳

New force to forces on boys? ~eg

FBD of tube

F = Max farceF - 1 F
un bul

&&
& before failme

YM& =II0N

X

~ Nmax

Los
assume tube is massless (Maseball (

So
, I = m

27 - Nex = 0 => Nrax = 2=

So
,
we have the relation

2F =

mg
+ rv2

Now need ~ !
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We can find or using consundia o energy !

Ei = Ef
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So
,
two relations

2F =

mg
+ n2 (1)

r

v = zy(d + r) (2)

So
,

(21 -> (1)

27 =

ag +

2nd
r

↳ solve for d !

=> 2fr-mgr = zngd+ zng

=>

Engd= 2 Fr-3ng-

-> d = E - 3
my

ar
,
sustitute numbers

; d = 21- 3 m



Gravity
Newas E -- ah
Law & Gravity 1 -> 2
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Example
The cator of a moon of mass i is a

disance D from the cater of a pland
with mass M

.
At some dance from

the cat of the dat, long a line

connecting the caters of the plan and moon ,
the id force will be zwo .

Where is

His Loca ?

Solution
X

k >
M

e

I
2 D >

Assume a object with mass no
& X

.
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& = 8

- Find t From 0

Friend - GMm-
x

F I Gro
-o -

2

(D-x)

->
- Gio =

E
+G

-> E =

x

=> ⑭**) = I

-> B - z =

!
There are

two

- x=



Example
Planet A has a mass M & radius R

,

while part is has a mass br &

radius 2R . they are separted by a

difence GR . A rock of mass i

is released halfway bewen the pands .

Assure the plants do not move .

who is the accordion of the rock ?

Solution

L D= GR >

A B My
= 3M

MA
= M

X X

2 C -
m

P ~i
= zR

R1=

FBD I rock

>
a (Gness(

= me

> F 3 +X
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[E =r

Fr - F= = ma

Note : Pland radies

Fr = GAM
is No impact here !-

2 2

Fr. = GMon NA
= D = 3R

-i B
= 4 = 3R

->

GM - Get =ma922

bry M4
= 3M

,
MA

= M

=>

a = G(ri - (2)
= 2GM

R

Since M30
,
R>0
,

acceedin is townd plant B
.

a = IG


