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Chapter review  
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2 a        N is the normal reaction of the table on P, 

         T is the tension in the string, and  is the 

         angle between the string and the vertical. 

         Right-angled triangle so 
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3 a        Let  be the angle between the string and 

         the vertical. 

         We have a 5, 12, 13 triangle. 
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4        R is the normal reaction of the surface on the car. 

        No friction. 
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5 a        T is the tension in AP and S is the tension in BP. 

         The triangle is equilateral (3 equal sides). 

         
2

2

2

R( ) : cos 60 cos 60

2

R( ) : cos30 cos30

( ) cos30 cos30

T mg S

T S mg

T S mr

T S ml

T S ml







 

 

  

  

 

o o

o o

o o

b

 

         Adding these two equations gives 
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6 a       T is the tension in the string. 
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7 a      r is the radius of the circle, 

       T is the tension in the string and OAP is . 

       From the triangle, 1.2sin .r   
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8 a        The angle between the radius through P and 

         the vertical is .  

         P has angular speed 1rad s   

         R is the reaction of the bowl on P. 

         R( ) : cos , 4  N.R mg R mg  b  
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 b Maximum speed gives the shortest time. At the maximum speed with the rod still on the surface of 
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 c i The minimum period decreases. 

 

  ii  The minimum period increases. 

 

11 a        F is the force due to friction, 

         R is the normal reaction. 
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11 b       T is the tension in the elastic string. 
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  The limits for 
2 depend on whether the friction is acting with the tension or 

  against it. 
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12 a       Loss in P.E.  gain in K.E. so 
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13       Consider the circle centre Q, radius 0.2 m. 

       When QP is at  above the horizontal: 
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  Looking at the larger circle, conservation of energy 
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14 a         R is the reaction between the particle 

          and the surface. 

          If the level of P is the level of zero 

          P.E., conservation of energy 
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 b Resolving towards O: 
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  so P is still on the hemisphere. 
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14 e        After the particle leaves the sphere the horizontal 

         velocity remains constants 
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15 a       K.E. P.E. at K.E. P.E. at .C B    

        If P.E. 0 at C then 
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 d        The particle is now moving freely under gravity. 
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  Equating the K.E. P.E. at A and B: 
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 b Conservation of energy from A to surface: 
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Challenge 
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