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10-32) A car starts from rest and moves around a circular track of radius 32.0 m. 

Its speed increases at the constant rate of 0.600 m/s2. (a) What is the magnitude 
of its net linear acceleration 15.0 s later? (b) What angle does this net 
acceleration vector make with the car’s velocity at this time? 

 
          ⁄  

       

 

 

 

 

 

a) What is the magnitude of 

the net linear acceleration? 

To find the linear acceleration of the car you must find the tangential acceleration    

(which is given in problem) and the radial acceleration     

 

At first, let us find the speed at        

         

               ⁄  

 

Thus, the radial acceleration can be found as 

   
  

 
 
  

  
         ⁄  

thus, the magnitude of the linear acceleration is 

 

  √  
    

  

  √                  ⁄  

 

b) What angle does this net acceleration vector make with the car’s velocity at this time? 
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10-51) In the below figure, block 1 has mass m1=460 g, block 2 has mass m1=500 g, and the 

pulley, which is mounted on a horizontal axle with negligible friction, has radius R =5.00 

cm. When released from rest, block 2 falls 75.0 cm in 5.00 s without the cord slipping on the 

pulley. (a) What is the magnitude of the acceleration of the blocks? What are (b) tension T2 

and (c) tension T1? (d) What is the magnitude of the pulley’s angular acceleration? (e) 

What is its rotational inertia? 

 

                

               

                 

                  

      

       

a) The magnitude of the acceleration of the blocks 

For block2  

         
 

 
    

        
 

 
 (  ) 

            ⁄  

Note: the negative sign indicates that the acceleration of block2 is downward, thus  

 ⃗            ⁄  
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Block1 has the same acceleration but in the opposite direction of block2. This is because 

the two blocks moved the same distance   without the cord slipping on the pulley.  This 

means that 

 ⃗            ⁄  

 

The magnitude of acceleration of the two block is similar, it is         ⁄   

 

b) Tension    

Applying Newton’s second low on bock2 

         (   ) 

            

                           

 

c) Tension    

Applying Newton’s second low on bock1 

            

            

                            

 

d) What is the magnitude of the pulley’s angular acceleration 

The angular acceleration   of the pulley is 

  
 

 
 
    

    
          ⁄  

 

e) What is the pulley’s rotational inertia 

Now applying Newton’s second low on the pulley 

 ⃗            ⃗ 

 ⃗   ⃗    ⃗     ……………………….. (1) 

Note: 

| ⃗ |  | ⃗   ⃗⃗ |                                     

| ⃗ |  | ⃗   ⃗⃗ |                                    

 

Using the right hand rule: The direction of  ⃗  out of the page (counterclockwise (+)) 

                                                The direction of  ⃗  into the page (clockwise (-)) 

 

Note: the direction of the angular acceleration  ⃗ is the same as the direction of  ⃗   , 

thus , it is into the page also as | ⃗ |  | ⃗ | (CLOCKWISE) 
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Substituting in eq.(1) above you get 

          (    ) 
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