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Section 3: Connected objects 

 
Solutions to Exercise level 3 
 

1. (i)  

 
   For particle X: 3T a   

    For particle Y: 

4
7

4 4

4 3 4

7 4

g T a

g a a

a g

a g

 

 





  

 

(ii)  

 
   For particle X: 1 3

2 23T F g T F g        

    For particle Y: 1
2

3
2

1
2

4 4

4 2

g T g

g F g g

F g

  

  



  

 

(iii) If the particle is about to move, 1
2T F g  , so mass for Y 1

2   

   So for motion, mass must be greater than 12 . 

 

(iv) For particle X: T mb   

    For particle Y: 
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(v) Let mass of Y be y 
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(vi) Let mass of X be x 
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2. (i)  

 
 

(ii) They are equal in magnitude but opposite in direction. 

 

(iii)  

 
   Acceleration of Y relative to B upwards is equal to acceleration of Z  

   relative to B downwards. 

    

( )
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T2 T2 4g 5g 3g 

T2 

Y is actually moving upwards, but we are 

measuring b, c and d downwards (so b and 

d will be positive numbers and c will be a 

negative number) 
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(iv) For X: 1 14 4 4 4T g b T g b        (1) 

   For Y: 2 23 3 3 3g T c T g c       (2) 

   For Z: 2 25 5 5 5g T d T g d       (3) 

   For B: 1 22T T  (since B has no mass)  (4) 

   also from (iii)  2c d b      (5) 

 

   (2) and (3) give  3 3 5 5

5 3 2

g c g d

d c g

  

 

  

   Using (5) gives  5(2 ) 3 2

10 8 2

5 4 (6)

b c c g

b c g

b c g

  

 

 

  

 

   Substituting (1) and (2) into (4) gives 4 4 2(3 3 )

2 2 3 3

2 3 (7)

g b g c

g b g c

b c g

  

  

 

  

 

   (6) and (7) give  

7
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141 3
3 23 23
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4 3
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   From (1)  28 120
23 231 4 4 4T g b g g g       

 

   So the acceleration of X is 723 g  

   the acceleration of Y is 323 g  

   and the tension in the string between A and B is 12023 g  

 

 

3. (i)  

 
   1 kg mass: 1 1( 0.05 )T g a g     

   2 kg mass:  2 2( 0.05 )g T a g    

1g 2g 

T T 

a-0.05g a+0.05g 
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   Adding:  

21
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(ii)  

 
   For 1 kg mass:  1

202 11 1( )T g a g     

   For left-hand spring: 1 1 1
4 4 201 2 1( )T T g a g     

   Adding:   5 5 1
4 4 201 1( )T g a g    (1) 

 

   For 2 kg mass:  1
203 12 2( )g T a g     

   For right-hand spring: 1 1 1
4 4 203 1 1( )T g T a g     

   Adding:   
9 9 1
4 4 201 1( )g T a g    (2) 

 

    (1)+(2) 14 1
4 201

14 21
4 201

3
101

g a g

a g

a g

 





  

 

   2721 213
20 10 20 202 1T a g g g g      

   so the weight force registered by the 1 kg mass is 2720 g  

 

   21 21 6 3
10 10 10 23 12T g a g g g      

  so the weight force registered by the 2 kg mass is 32 g  
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