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RESOLUTION OF FORCES

EXPERIMENT 6

B S

When a lawn mower is pushed, it does not
go in the direction it is pushed. It moves in a
direction parallel to the surface of the ground.
The force that acts along the handle at an an-
gle with the surface of the ground is resolved
into two components. One contponent acts
horizontally and moves the mower along the
ground. The other component acts vertically
and tends to push the mower into the ground.
There are many similar cases where a force
that acts on an object in a direction in which it
is not free to move is resolved into two com-
ponent forces.

In Figure 6-1, three forces act on point P.
The load Fy, pulls directly downward. The ten-
sile force measured by the spring balance S
pulls along the line PS. The boom PR exerts a
thrust force that acts as the equilibrant of the
first two forces. Consequently, the resultant of
the load force and the tensile force is equal to
the thrust force but acts in the opposite direc-
tion.

In this experiment the thrust force exerted
by the boom and the angles at which the three
forces act will be measured. Then the equili-
brant of the thrust force will be resolved into
the load force and the tensile force, and the
magnitudes of these two forces will be deter-
mined both graphically and mathematically. Fi-
nally, these values will be compared with
those actually used in the experiment.

Figure 6-1
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OBJECTIVE

After completing this experiment, you
should be able to resolve a single force into
two component forces.

APPARATUS

vertical support rod or tall ring stand

meterstick

2 spring balances, 20-N capacity

slotted weights and hanger or set of hooked
masses

clamps for support rod and meterstick

twine

protractor

PROCEDURE

Tie the ring of one spring balance near the
top of the vertical support rod. Fasten a sup-
port clamp near the bottom of the support
rod. Set up the meterstick, twine, and spring
balance scale S as shown in Figure 6-1. Add
enough weights at F,, to make the balance §
read from 12 to 15 N. Then adjust the meter-
stick so that it makes a 90° angle with the ver-
tical support rod.

Hold a blank sheet of paper vertically
against the apparatus so the center of the
sheet is behind point P. Mark on the paper the
position of P, and mark the directions of PF,,
PR, and PS. Remove the paper and draw PF,,
PR, and PS. Measure the angles SPR and
RPF,,. Read the spring balance S to determine
the force PS. Record.

Attach a spring balance at P and pull verti-
cally upward until you just counterbalance the
downward force exerted by the weights and
the weight of the meterstick. This spring bal-
ance reading is the equilibrant of force PF,.
Record.
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[image: image2.jpg]Using the same spring balance at P, pull out-
ward in the direction of PR extended until the
boom just begins to move away from the verti-
cal support rod. (The clamp at R must allow
the boom to move horizontally.) This is the
thrust force exerted by the boom and is equal
in magnitude but opposite in direction to the
resultant of PS and PF,,. Record these actual
values in their proper places in the data table.

Repeat the experiment, but this time place
the meterstick at a different angle with the
support rod, as shown in Figure 6-2. None of
the angles should be a right angle in this trial.
Record all data as before.

Figure 6-2

DATA AND CALCULATIONS TABLES

DATA TABLE
TRIAL PR 2SPR | 2RPF, PS PF,
actual | actual
(N) (°) ) N) (N)
2
CALCULATIONS TABLE
PS PS PF,, PF,,
graph calc. graph calc.
(N) (N) (N) (N)

CALCULATIONS

Show the calculations for Trial 1 in the spaces provided below. The calculations for Trial 2 in-
volve the laws of sines and cosines. Your instructor may direct you to submit these calculations
on a separate sheet of paper. Enter the results of the graphical and calculated analyses in the ta-
ble above.

1. On the paper containing the position of P and the directions of the three forces, construct a
vector with a suitable scale to represerit the force PR. Using this vector as the diagonal of a
parallelogram and the known directions of PF,, and PS as the directions of the sides, com-
plete the parallelogram PSRF,,. Measure the length of the vectors PS and PF,, and determine
their graphic values. Submit your vector diagram with your report.

2. Find the values of PS and PF, by trigonometry, using the values of PR, «SPR, and < RPF,
in the data table.
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QUESTIONS

1. How closely do the actual values of PS and PF,, agree with the graphical and calculated val-
ues? Cite from the tables in answering this question.

2. How does the force along PS compare with the total weight supported at P? How does the
answer to this question explain the reason for using a crane boom to lift heavy objects?
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