
Answers to Some Sample Review Problems from Chapters 1 – 12 

2) Forces are drawn for each of the blocks.  Because the string
doesn’t stretch, the tension is the same at each end of the
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string, and the accelerations of the blocks have the same
magnitude.  Note that we take the positive direction in the
direction of the acceleration for each block.
We write ∑F = ma from the force diagram for each block:

y-component (block 1):   FT – m1g = m1a;
y-component (block 2):   m2g – FT = m2a.

By adding the equations, we find the acceleration:   
   a  = (m2 – m1)g/(m1 + m2)  

= (3.2 kg – 2.2 kg)(9.80 m/s2)/(3.2 kg + 2.2 kg)  
= 1.81 m/s2 for both blocks. 

For the motion of block 1 we take the origin at the ground  
and up positive.  When block 2 hits the ground, we have 

  v1
2 = v01

2 + 2a(y1 – y01)  
= 0 + 2(1.81 m/s2) (3.60 m – 1.80 m), which gives 

  v1 =  2.56 m/s. 
Once block 2 hits the ground, FT → 0 and block 1 will have the downward acceleration of g. 
For this motion of block 1 up to the highest point reached, we have 

  v2 = v1
2 + 2a(h – y1)  

0 = (2.56 m/s)2 + 2(– 9.80 m/s2) (h – 3.60 m), which gives       h = 3.93 m. 
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5) We find the speed after falling a height h from energy
conservation:

½Mv2 = Mgh,  or  v = (2gh)1/2.
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hThe speed of the first cube after sliding down the incline
and just before the collision is

v1 = [2(9.80 m/s2)(0.20 m)]1/2 = 1.98 m/s.
For the elastic collision of the two cubes, we use momentum
and energy conservation:

v1f = (m1 – m2)/(m1 + m2) v1i
v2f = (2m1/(m1 + m2) v1i

With m2 = ½ m1 and v1i = 1.98 m/s we get:

  v1f = 0.660 m/s,  and  v2f = 2.64 m/s. 

Because both cubes leave the table with a horizontal velocity, they will fall to the floor in the same time, which 
we find from 

  H = ½gt2; 
 0.90 m = ½ (9.80 m/s2)t2, which gives  t = 0.429 s. 
Because the horizontal motion has constant velocity, we have 

  x1 = v1t = (0.660 m/s)(0.429 s) =       0.28 m; 
  x2 = v2t = (2.64 m/s)(0.429 s) =       1.1 m. 



 


