
Chapter 6 Work and Energy

? So tre have finished Newton's Laws and

before that Kihe matics and after that

vo atonal matroon and Gravity. We
still need to discuss Newton's Lausin Rotational

Motion [Chet 8?%
We take a break from Newton's Laws

and discuss other tools in our physics
tool box: Consevation of Energy [chpt6]

? Conssvation of Momentum. [Chp)

Scenario) I met the 254.0, engineer responsible
for Getting the Mars Recon: Obsever. for
Earthlito Mars Orbit.

Newtons Egns,,They used traditional itfer entil Eins

I mentioned that those accumulate enor...
he mentioned that a 2nd team must review their
work. That team used Energy to plot a
trajectony to mars. Results agreed.



Chpt 6 is broken into 2 parts
1. Work

2. Energy

6A Work! when a worker, pushes derate
a cross the floor he is performing wark.

forces W = F?d - distance nove

scalar
applied fore

w o r k _ W = N - m

Total work is

W = F d  ( i f  f l l d )

? If the face is not paralled to the motion
them we need the corsin ble work

is the parallel component of .* dist
Pull =Fp

W=FdCosO



you pull with 301 at an ogle f
20° from the horizontal, over a distance of 8m

Q: What amount of Work was performed?

120° 7 1 2 0 °

Sit o changes or ip changes during the pull then?
we need

W = F.de Calculus
a Focost da

WaK= BON): (8m) cos 20° =225.5Nm
o We later see that work is incompardeted into

the consenation of enggy: So we will
introduce the Joule, the tern we
i sure energy by :

[I] = Nm

.. I hr or Isec... Same enezy used.
A Work
s t= watt, Ils rate of energy use



(4)
* System International Units:

W = F o  C o O

* In USC U:
W=(lbs)(f t)  = lb-f t

? For small objects: SF7 = dyne Lof=cm

? Rockets: Waton.m

EX ^ GO 1=0 eventhough F = 1000N
1000 N

? WIE OI do four

W1 = Fah



A person pull a 50kg crate along a
40m path They do so by applying a force of 100N
at 370 above the horizontal. There is
a friction between the crate and the floor

of SON.
a )  w h a t  i s  t h e  w o r k  d o n e  b y  e a c h  f o r c e  o n  t h e  c a n

100 N

3 7 °
-  -

4 0 m

( i i )

( + )

t s E

G
F r o l l

37°

9 0 °

(fü)

(in) . Wa

W=F.d. coso dow
0-90°

= - F a d e s  = 0 I  to  mot ion
190°

= 0
=32005

? Will =Fpd Cos 370=10011(40m co337 = 31955,

Writin =FfdCos 180° = (SON)(40m-1) = -20000

Net Work: 0+0+3195-2000 = 12005 done on the

wesplied 3200 J but friction
Crate

Tatter heite at triction consunge 1200 J



6
Ext cont.
? Altenatire approach : Find Net Fire 151.

Fret =Fpule + Friction

- different angles...

Wat = Fpue ad + Fp d = Creet F,

=

White

3 1 9 5 5 + 2 0 0 0 5 . ( - 1 )

1 2 0 0 J

Forces |
to motion



EXIA stair climber hauls a back pack
up a ramp that is o degrees off of the verticle

The rap is "d",meters long and ends at an upper

tenace "n" metes above the lover ler sit
Qi What is the work applied by the climbers.

Instance 4=10m, 0:250, mars of Pack=15 kg

( r ) m = 15 kg

h=10m

FL
directin

( i i )

( i )  W

=Fu cosold

= Ful coso?

W = mgh|

shallow
734///11

d o n

h=dcoso

(iry do the math

W=St) (55462)(10m)

W = 1 4 7 0 5

W o r k  n e e d e d  t o
o p p o s e  g r a v i t y ;
h o v e  t h e  b a c k p a c k

vertical kis all the same
steep ram



? Notes: Qi Work needed 6A: Dist. traveled is pose gravity? EFarce of Gravity

So no conponent of

Gravity is I tota

W=o

@ Var ia l l  Fores 4 F = 2 x

G r e a  =  W o r k

d

?  ? ? ?  =  !

W = ?
2

1=

base. height

Work in a spring

So work is hon-linear

Rx

W = =kx"

stived in spring
compressed X unis.


