
 
A. A man steps on his bathroom scale and obtains a reading of 243 lb. The spring in the 
scale is compressed by a displacement of -0.0570 inches. Calculate the value of its spring 
constant in 
 
(a) pounds per inch  
 
 F = -kx 
 
 243 lbf = -k(-0.0570 in) 
 
 243 lbf = k(0.0570 in) 
 
 k = 243 lbf / 0.0570 in 
 
 k = 4,263.16 lbf/in 
 
 (If you’re not familiar with the abbreviation, “lbf” stands for “pound force”.) 
 
(b) newtons per meter 
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= 746,890.71 N /m  

 
 
B. An ice rescue team pulls a stranded hiker off a frozen lake by throwing him a rope and 
pulling him horizontally across the essentially frictionless ice with a constant force. The 
hiker weighs 1040 N, and accelerates across the ice at 1.15 m/s2. What is the magnitude 
of the tension in the rope? (Ignore the mass of the rope.) 
 
 The force exerted on the stranded hiker and the tension in the rope are equal 
 and opposite forces. 
 
 Since the ice is frictionless, the only force acting on the hiker (in the horizontal 
 direction) is the force exerted on him by the rope. 
 
 Using Newton’s Second Law: 
 

  F = ma = W
g
a = 1040 N

9.8 m / s2
1.15 m / s2( ) = 122.05 N  

 
 The tension in the rope is equal to F, of 122.05 N. 
  



C. A 22.0 kg child slides down a slide that makes a 37.0° angle with the horizontal. (a) 
What is the magnitude of the normal force that the slide exerts on the child? (b) At what 
angle from the horizontal is this force directed? State your answer as a number between 0 
and 90°. 
 
a) The child exerts a force on the slide perpendicular to the surface equal to  
 mg * cos(37º), and the slide exerts a normal force back upon the child. The  
 sum of the two forces is equal to 0: 
 
  N – mg cos(37º) = 0 
 
  N = mg cos(37º) 
 
  N = (22 kg)(9.8 m/s2) cos(37º) 
 
  N = 172.19 N 
 
b)  The normal force is exerted perpendicular to the surface of the slide. Since the  
 slide is inclined at an angle of 37º with respect to the horizontal, the angle of the 
 normal force with respect to the horizontal is 90º - 37º = 53º. 
 
 
D. A cup and saucer rest on a table top. The cup has mass 0.176 kg and the saucer 0.165 
kg. Calculate the magnitude of the normal force (a) the saucer exerts on the cup and (b) 
the table exerts on the saucer. 
 
 (a) Considering the cup as a free body, the only two forces acting in the vertical 
 direction are the weight of the cup, and the normal force exerted on the cup by 
 the saucer. Since there forces must sum to zero, they are equal and opposite. 
 
 Thus, the magnitude of the normal force exerted on the cup by the saucer is equal 
 to the weight of the cup: mg = (0.176 kg)(9.8 m/s2) = 1.72 N 
 
 
 (b) The table must support both the cup and the saucer. Considering the cup and 
 saucer as one body, the only forces acting on them are their weight and the normal  
 force exerted on the saucer by the table. Again, these forces are equal in 
 magnitude, but opposite in direction. 
 
 Thus, the magnitude of the normal force exerted on the saucer by the table is: 
 
   (mcup + msaucer)(9.8 m/s2) = (0.176 + 0.165 kg)(9.81 m/s2) = 3.34 N. 
  



E. A 7.6 kg chair is pushed across a frictionless floor with a force of 42 N that is applied 
at an angle of 22° downward from the horizontal. What is the magnitude of the 
acceleration of the chair? 
 
 Since the chair cannot go through the floor (at least, we are assuming that it 
 can’t), the sum of the forces in the vertical direction is 0 and there is no  
 acceleration in the vertical direction.  
 
 In the horizontal direction, the only force acting on the chair is the horizontal 
 component of the 42 N force. By Newton’s Second Law, this force must be equal  
 to the product m*a. 
 
  F * cos(22º) = ma 
 
  (42 N) * cos(22º) = (7.6 kg)(a m/s2) 
 
  a = (42 N) * cos(22º) / (7.6 kg) 
 
  a = 5.12 m/s2 


