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P.196 (6 to 13) 

 

6 (a) From the diagram, T sin è provides the required 

centripetal force. If the string breaks, no force is 

available to provide the centripetal acceleration. 

Therefore, the mass moves in a straight line (i.e. moves 

at a tangent to the circle.) 

(b) 
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(b) The experiment is set up as shown. As the 

pendulum rotates, the tension of the string 

T is equal to the mass of the iron washers 

Mg. This provides the required centripetal 

force F. 

F = Mg sinè 

From (a) (ii) above, The centripetal force, 
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By measuring the time taken for 20 revolutions t, we can find the period T = 
20
t

. We can also 

measure M, m and l. Substituting the values into the above equation, we can verify 

experimentally the relationship between F and T. 

mg 

T 

θ 
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(c) 

 

(d) If the road is banked, the horizontal component of 

the normal reaction R provides part of the 

required centripetal force. This allows the car to 

move around a curve with higher speed. 

Therefore, banked road design is safer. 

 

 

8. (a) (i) The direction of its velocity is always changing. 

Therefore, there is an acceleration even though 

the speed is constant. 

(ii) The direction of the acceleration is always 

pointing towards the center. 
 

 (b) 
(i) 0.8mg = 

r
mv2

 

   r = 78.13m 

(ii) The centers of gravity of lorries are generally higher. The same sideways friction will 

produce a higher torque that may topple the lorry.  

 

9. (d) 

 

 
 

10. (a) Angular velocity is the rate of change of angular displacement. 

(b) (i)  v = rù 

 (ii) v can be varied by varying r. 

 (iii) The tension in the cord provide the required centripetal force for circular motion. 
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(iv) 
r
v

a
2

=  

   

ù

2

mvT
r
v

mmaT

=∴

==  

(c) (i) (1) 
r
v

a
2

= = 20.6ms-2 

  (2)  R + mg = ma 

    R = 634.2N 

 (ii) (1) change in PE = m g (2r) = 8400J (decreases) 

  (2) by conservation of energy, 

    ( )( ) ( ) 22 60
2
1

1260
2
1

8400 v=+  

    v = 20.59 ms-1 

 (iii) The entry speed must be sufficient for the cart and the passenger to reach the top 

of the loop at the speed where the centripetal force required is greater or equal to 

their weight. Otherwise, the cart and the passenger may fall off the track. 

 

11. 
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12. 
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 (c) outside syllabus. 

 

13. (a)  As the rod does not rotate about an axis normal to paper, moment about its center must 

be zero. 

axis normal 
to paper 

T2 

T2 

moment = 0 

axis normal 
to paper 

T2 

T2 

moment = 0 
 

  Therefore, T2 acts in a direction parallel to the lower rod. 

Forces acting on the collar： 
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(c) From the previous calculation, 

ècos
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ù / rad s-1 13.6 12.6 11.5 10.5 9.4 
θ 64 o 60 o 53 o 43 o 26o 

ù2
 / rad

2 s-2 184.96 158.76 132.25 110.25 88.36 

ècos
1

 
2.28 2 1.66 1.35 1.11 
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