
PHY 2004,  Lectures 8-9 

 

ENERGY, WORK 

Work 

 W = FxD.  

D =distance in the same direction as the force 

 

Work by gravity 

F=mg  If move against gravity do positive work 

W =mgh 

 

This energy is stored, e.g placing a mass on a shelf at height  h 

 

Can recover this POTENTIAL energy 

Knock mass off shelf.   Object gains KINETIC energy 

Use VF
2
 = 2gh 

to show final kinetic energy  K =(1/2)mV
2
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Gravity 

 

Force 

1 2

2

Gmm
F

R

1 2

2

1 21

      G is universal constant 

                                  (same everywhere) 

 

  



g

m1 m2

a

a

Find acceleration a 

in terms of m1, m2 and g.

Atwood’s machine



m1 m2

T= 3 N

m1 and m2 tied together    m1=m2=0.7 kg

m2 is pulled with a force of 3N

Assume there is negligible friction

Find the acceleration and the value of T2 ?

Problem 3.27



m1 m2

m1 and m2 tied together      m1=m2=4 kg

m2 is pulled with a force P inclined at 37 deg.

The horizontal force of  friction at each wheel is 10 N.

Find the acceleration and the values of  P and T2 .

Problem 3.30

o o

F F

P



Chap. 2  #43 

 

 

 

Y = Vit +(1/2)at
2 

                      ……………………………………………………… (1)
 

At end Y = -30 m (below origin)  

acceleration  a  =  -g= -9.8m/s2 

Put in Eq’n (1) 

-30=Vi 3 –(1/2)(9.8) 9 

 

Vi = (4.9)3 = 4.7 m/s 

 

  



  Chap 2. # 35 

 

 

 

Red speed constant = 90 km/h = 25 m/s 

Blue does not start until 5 seconds after red passes, D=(5)(250)=125 m 

Need to find t,  then calculate distances 

NOTE:  Xblue = Xred + 125       ………………………….Eq’n (1) 

  

Xred = 25 t 

Xblue =  (1/2) at
2 

 = (1/2)5t
2
 = 2.5t

2
 

Use Eq’n (1) 

2.5 t
2 

= 25t +125,   or 

t
2  

=
 
10t + 50 ,  

or t=5 (75) ( -ve sign non-physical)=5 +8.7 = 13.7s 

Xred  = 25 t =341.5 m 

Xblue  = 466.5 m 
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MOTION 

 

Speed   (scalar)     distance per unit time   meters/sec 

 

Velocity (vector)    speed + direction 

 

    

 

Direction different at different points 

 

  Average velocity  = displacement vector AB/time 

 

 

 

 

neil
Text Box
Lectures  1-2



 

 

 

Acceleration  (vector) 

 

 Rate of change of velocity 

 

 

a = (VF � VI)/t     OR    VF = VI +at 

 

Uniform acceleration (typical in this class) 

 

e.g. gravity, rockets 

 

X = Vavg t     where   Vavg    is average velocity  Vavg = (VI +VF)/2 

 

THUS  X = (VF
2
-VI

2
/2a)    OR    VF

2
= VI

2 
+ 2aX 

 

ALSO  X = Vavg t            OR          X = VIt +(1/2)at
2
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