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Newton’s First Law—Torque
Equilibrium and Net force

Equipment
Fulcrum Stick w/ Hooks and Pivot 50cm (remove pivot)
Scale, Serpentine 0-500g 5N Green (2)

Mass Set, Gram (Assorted)
Mass Hanger, 50g
Paper Clip, Jumbo World Brand Acco #72580

Ring Stand Base, 0.5in

Ring Stand Rod, 0.5in x 60mm
Figure 1 - Typical Setup
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Introduction
In this brief lab activity we will investigate equilibrium and the net force acting on an object in equilibrium.  By equilibrium we mean that an object is either at rest or it is moving with a constant velocity.

Procedure
1. Preliminary Measurements

Use a 5 N capacity spring scale to determine the weight in Newtons of the boom (the piece of wood with screw eyes) and a mass hanger with 100g on it.

Weight of Boom [image: image3.png]


 __________

Weight of Mass Hanger [image: image5.png]


 (paper clip, hanger, and mass) [image: image7.png]


 _________

Combined Weight of Boom and Hanger [image: image9.png]W, =Wg + Wy




 ______________

2. Set-up

Suspend the boom from two 5 N capacity spring scales on the side with two screw eyes.  Support the boom so that the spring scales are vertical, slide freely, the boom is parallel, and it is high enough that the mass hanger can be hung from the screw eyes on the bottom of the boom.

For reference, call the reading on the spring scale which is on the side of the boom with more screw eyes in the end F1 and the reading on the other spring scale F2.

Questions

1. A force can be defined as a push or a pull.  What is pulling on the boom so that it has weight? ____________________________

2. Record the readings on each spring scale

[image: image11.png]


 __________

[image: image13.png]


 __________
3. How does the sum of [image: image15.png]F,+F,



 compare to the combined weight of the boom and hanger?

Force is a vector quantity, so we must take into account both direction and amount.  In one dimension, we indicate direction by using a (+) or (–) sign.  Let’s adopt the convention up is positive and down is negative, although sometimes its convenient to choose down as positive.

4. The direction of the weight of the boom and mass hanger is up/down? (circle one), so the sign of the force is [image: image17.png]+) /( 5



 ? (Circle one)

5. The direction of the support forces due to the spring scales on the boom is up/down? (circle one), so the sign of the force is [image: image19.png]+) /( 5



 ? (Circle one)

6. Record your readings for the combined weight and the readings on each scale in the table below.  Be sure to include the appropriate sign [image: image21.png]+) /( 5



.

7. Suspend the mass hanger from the three other screw eyes and record the readings on the spring scales in the data table.
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8. Complete the last two columns of the table.

9. Based on the table, complete the following statement.  The net force on an object in equilibrium is __________.

10. We can depict a vector by drawing an arrow.  A standard way to show forces acting on an object is with a free body diagram.  To construct a free body diagram, draw a small circle to represent the object and draw an arrow, with the tail of the arrow on the circle, for each force acting on the object.  Draw a free body diagram for the boom in the space below.

11. Look up Newton’s 1st law of motion in your text, and explain how it applies to the experiment you have just completed.
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