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Specific Heat   c  [J/(kg・K)]    
  
Water   4186 
Ice    2090 
Steam   2010 
Oil   1970 
Copper             387 
Ceramic   	 	 	   1090 
Glass          837 
Aluminum           900 
Iron (Steel)        560 
Lead                128 

             Latent Heat of Fusion     	 Latent Heat of 
Vaporization 
                融解潜熱  Lf [J/kg]          	 	 蒸発潜熱	 Lv[J/kg]	  	 	 	
  
Water    水 3.35 x 105  22.6  x105 
 

              Density 	 [kg/m3]        
Gold       19,300 
Silver       13,600 
Iron       7,860 
Sea water   1,025 
Water           1,000 
Ice       917 
Air       1.29 
Helium           0.179 
Hydrogen gas    	 	 0.0899 
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------------------------------------------------------------------------------------------------------------------------------------------------------- 
The circular constant    π= 3.14159… 
Gravitational acceleration rate 重力加速度  g = 9.80 m/s2 
-------------------------------------------------------------------------------------------------------------------------------------------------------    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4 pt/question x 13 questions = 52 pt  Max 50 pt                                   ／[Total 50 pt] 

 

In calculation problems, describe equations 
clearly  and systematically enough to show 
how to solve the problems.	  
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(1) (2) A box of mass 4.50 kg rest on a smooth, horizontal 
floor connected with a box of mass 6.50 kg with string.  You 
pull the 6.50 kg box with a horizontal force of magnitude 
50.0 N. 
(1) What is the acceleration of the boxes? 
(2) What is the tensional force of the string? 

Equations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(3) A person pulls a 25 kg suitcase with a strap with a force of 33 N 

at an angle of 33°to the direction of motion through a 
displacement of 56 m, as shown in the figure.  Find the work 
done by the force. 
Equations 

 
 
  

 

 

 

 

 

 

 

 

 

 

(1) Answer		

	

 

(2) Answer		

	

 

 
      

 

 

 

 

(3) Answer		
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(4) You want to load a 36 kg box onto the stage 1.6 m high of the gym by 
lifting it directly, as shown in Fig. A.  Find the magnitude of the force 
required and the work done by the force. 
(5) Instead of the above you load the box by sliding it up a loading ramp 7.5 
m long, as shown in Fig. B.  Assuming the box slides on the floor and ramp 
without friction, find the magnitude of the force required and the work done 
by the force. 
Equations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

	 	  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(4) Answer	 	

Force 

Work 

 

(5) Answer	 	

Force 

Work	
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(6,7) A 2.0 kg body is moving on a horizontal rough plane.  The 
body passes at point A with a speed of 8.0 m/s and then at 
point B with a speed of 5.0 m/s.  The distance between A and 
B is 3.0 m.  (6) Find the work done by the kinetic frictional 
force between A and B.   
(7) Find the magnitude of the kinetic frictional force.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(8) At the end of a graduation ceremony, graduates fling their 
caps into the air.  A graduate throws her 0.120 kg cap upward 
with an initial speed of 8.88 m/s.  After the cap is thrown from 
the release point 2.00 m high from the ground, the cap reaches 
the maximum height at 3.88 m from the ground and then 
begins to fall.  Assuming that the frictional forces can be 
ignored, find the speed of the cap when it passes the point 3.24 
m high from the ground. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

(6) Answer		

	

 

(7) Answer		

	

 

 

 

 

 

 

 

(8) Answer		
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(9) A 1.90-kg block slides on a horizontal, frictionless surface 
until it encounters a spring with a force constant of 942 N/m.  
The block comes to rest after compressing the spring a distance of 
5.60 cm.  Find the initial speed of the block. 
Equations 
 
 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(9) Answer 
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(10,11) A 42.0 kg seal at an amusement park slides from rest 
down a ramp into the pool below.  The top of the ramp is 1.75 m 
higher than the surface of the water, and the ramp is inclined at 
an angle of 35.0°above the horizontal.  The seal reaches the 
water with a speed of 4.40 m/s. 
(10) Find the work done by kinetic friction. 
(11) Find the coefficient of kinetic friction between the seal and 
the ramp. 
Equations 
 
 
 

  

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

(10-a) Answer		

	

(10-b) Answer		
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 (11) The water slide shown in the figure ends at a height of 1.65 m 
above the pool.  The ending part is horizontal.  If the person 
starts from rest at the top of the water slider and lands in the water 
at point P, 2.63 m far from the end of the slide, what is the height h 
of the water slide? (Assume the water slid is frictionless.) 
Equations 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(Q11) Answer 
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 (12) A 241-g iron ball at a temperature of 84.2℃ is placed in a calorimeter 
containing 177 g of water at 21.2℃.  Find the equilibrium temperature of the 
system. 
Equations 
  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(12) Answer 
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(13) A 55-g lead bullet is fired into a wood.  The initial speed of the bullet is 280 
m/s, and when it comes to rest, half of its kinetic energy goes into heating it.  How 
much does the bullet’s temperature increase? 
Equations 
 

 

 

 

 

 

  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(13) Answer 
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Trigonometric Function Table 

 
    
 

Square and Root 
 

Opinions, excuses etc.  

 


