Force Table Lab

The force table allows the sum of several force vectors to be found experimentally using strings pulling on a ring.
The goal of this lab is to find the experimental vector sums and compare them with the mathematical vector sums.

Instructor example.
ﬁl: 450 grams at 0° and 17"2: 650 grams at 250°. Suppose 17"E has 619 grams at 113°.

Your instructor will work out this example. Pay attention to the steps, including:

e setting up forces on the apparatus

o finding the strength of the force in Newtons from the hanging mass in grams

o finding the equilibrant force ﬁE

e using the equilibrant force to find the resultant (or sum) force ﬁR

¢ finding the x and y components of any one force, with correct sign based on the quadrant

e using a component table to sum up all the x components and all the y components

e finding the magnitude and direction of the resultant force mathematically from the components
o finding the percentage difference between the experimental strength and the mathematical one
o finding the angular difference between the resultants found by the two methods

Lab exercises:

There are three exercises to hand in, the first two adding a pair of vectors and the third one adding three vectors.
Do each example on a new answer sheet. For each vector, use the axes to draw a diagram, with labels, to get the
components. Also draw the resultant vector to find the direction 8z and determine the correct quadrant.

If you are working from Zoom, use the equilibrant vectors provided in the starred lines below. If you are doing the
in-person lab this week, then you must use your apparatus to find the equilibrant vector. Print the number of
sheets that you need, and indicate if you are on Zoom or doing the lab in person.

Hand in:
1. Scan the three completed sheets into a single pdf document and submit it to the EduCat drop box
2. Any other materials your instructor asks for

Exercise 1. ﬁl: 250 grams at 180° and 17"2: 550 grams at 90°
Exercise 2. 131: 550 grams at 74° and 132: 300 grams at 206°
Exercise 3. 131: 550 grams at 90°, ﬁz: 350 grams at 140°, and ﬁ3: 700 grams at 230°



Name: Zoom In-person

Exercise #

Mathematical calculation: For each vector to be added, find the weight in Newtons, use a set of axes to draw and
label it, and find the components with correct signs. Enter each vector in one line of the table, with correct units.

Enter the totals for 7
|ﬁ1| = |ﬁ2| = |ﬁ3| =

y y

x component (Newtons) y component (Newtons)
Fy
F
Fy
Total 17"R
y
Draw the resultant vector in the correct quadrant, and so find the correct angle 6,
measured counterclockwise from the +x axis. Then find the magnitude of the
resultant (in Newtons):
x
Or =
|Frl =
Experimental data found: Oy = so 6=
|Fr| =

Compare the two resultants:
Percentage difference between the magnitudes |ﬁ A

expt—calc
ST % 100% =
average

Angular difference: A8 = 6Oz(expt) — Oz(calc) =





