


NOT Covered in O. Murphy’s book:

M.Selkirk

[image: image13.png](®)  Alight inextensible string passes over a small fixed pulley A, under a small
‘moveable pulley B, of mass m kg. and then over a second small fixed pulley

c
A particle of mass 4 kg is attached to one end of the string and a particle of
mass 6 kg i attached 1o the other end.

‘The system is released from rest.
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®  Onseparae diagrams sho theforces acting o cch partice and on
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(i) Find, interms of m, the tension in the sring.

() Ifm=0.6 kg prove that pulley B will remain at est while the two,
‘particles are in motion.




If mass m1 accelerates upwards at a m/s2 , then it will cause M3 to accelerate downwards at 
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If mass m2 accelerates upwards at b m/s2 , then it will cause M3 to accelerate downwards at 
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So, overall, M3 will accelerate downwards at 
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See next pages for solutions to 2009 Q4(b) and 2007 Q4(b) :

2009 Q4(b):
[image: image8.png]A mass m, kg isat rest on a smooth
horizontal table. It s attached to a

light inextensible string. The string. [
after passing over 2 small fixed pulley

at the edge of the table, passes under a
small moveable pulley C. of mass m, ke

‘The string then passes over a smooth
fixed pulley and supports a mass of 1 kg

‘The system is released from rest.

@  Find, interms of m, and m,_ the tension in the string.
(i) The pulley C will remain at retif -~ -~
o
Find the value of &

ke




NB: Consider the moving objects separately: Remember .. same string, same tension.
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(i) From   1:  a = T/m1 ,     3:   b = T – g
  so,    a + b  =   T + m1T – m2g








             2

     2m1
Sub into 2:  m2g - 2T  = m2 (T + m1T – m2g ) and solve to get  T=    3m1 m2 g_   







2m1                                                       4m1+m1m2+m2
(ii)  If pulley at rest, that means that acceleration of pulley = 0. REM: For a fraction to be = 0 we only need to make the top (numerator) = 0.
So, if  a + b = 0 then  a + b = 0  or        a  =  - b
              2

From   1:  a = T/m1 ,     3:   b = T – g    so  if  a  = -b  then

T  =  - (T – g)    or        T  =  m1 g   (4)
m1                                                             1 + m1   
but from ans to part (i)   T=    3m1 m2 g_   (5)
                                            4m1+m1m2+m2
So letting  (4) = (5)  gives   4m1 – 2m1 m2 - 2m2  =  0

Divide across by  2m1 m2 to give   :        2   -  1   -   1    =  0

                                                             m2                    m1

or ……..          2    -   1    =  1              so   k  =  1
                     m2         m1

2007 Q4(b):
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NB: Consider the moving objects separately: Remember .. same string, same tension.


[image: image10]
(i) From 1:   a = 4g  - T

From 2:   b =   6g  -  T 
    ….   sub into (3)   to get :
                            4                                                6

T   =      _48mg____
             48  +  5m
(ii)   If pulley stays at rest, then  a + b   =  0   which means   a  =  -b





         2
But      a = 4g  - T
and    b =   6g  -  T 
     so letting   = 4g  - T      =    - (6g  -  T)
                   4                              6



4

      6

Gives :  48g   =  10T                                     and sub in for T =       48mg     

                                                                                                   48  + 5m
To get :     48g  =         480mg
                                  48  +  5m
Which gives   5m  =  48    …………… or     m  =  9.6Kg
m1
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� EMBED Equation.3  ���
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1.) T  = m1 a





2.) m2g - 2T  = m2 (� EMBED Equation.3  ��� )
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3.) T- 1g = 1b
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(1)  T  -  4g  =  4a





(2)  mg  -  2T  =  m (a + b) 
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(3)  T  -  6g  =  6a
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