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Scenario

Argela and Carlos ore asked %o determine the
refotionship between the normal force om a barx of
mass m and the angle of incline of the box 8 as the bax
sits ot rest on the Incfine,

Using Representations

The dot & right represents the hlock en the incline.
Dview a lroe Body diagram showieg and bibeling the
foroes (not components) exerted on the block. Diww the

relative lengths of all vectors 1o reflect the relative
magnitudes of all the forces. Each fooce must be
represented by a distinct armow starting on and pointng
away from the dot. The dotied line represents the incline.

Quantitative Analysis

Start with Newtons second law %o derive an equation
that relates the normal foroe with the angle of mcline
For each Bme of the derivation, explain in words what
you did mathemsatically. The first line is done for you as
an example. Expeess your answer In terms of m, £, and
phyaical constants as appeogeiate,

IF wma, Newtor's second kaw states that the sum of the forces in the *y” direction
wil be equal 10 the mass of the bax times the accekesation of the bax in the
y-cirection, therefore:

Fy-mpest 0 Singe the box would accelerate down
the incline (if it were to accelerate) we
choose our axis lo be down the incline and
rerrandiadwtothaindbs.somwmﬂndthe
:orm;ls of the 7nvvhtnoml foree (since it
is only force not rwaﬂd or rc.rra\dicdw
to the incline). Then in the "vertical’

pendicular to the incline) direction. the

two forces are the normal force and ore of
the components of the gravitational force,
udmthzbousmt?;uknbnymths
direction, these two forces sum lo zero

Fy = mycont) Therefore. the normal force is u’d to
one. comporent of the gravitational force.




ZH Foroes on Inclined Flanes

Analyze Data
Angela and Carkos then perform an expesiment to test the equation thoy dertved in Part 8
The foltowing data are coliected,
Noermal Force (N} Angle (degreos)
v

o8
85
80
75
63
48

88858z 38

pasr e Based on the equation you created in Past B, what data should be plotted to cosate a Enearized graph
for this sxperimena?
Studcntss’mdd,nrktlsmnulfora&vs the cosine of the
panTo What is the physocal memms of the siope?
Thfl,&dmwyofkdoreudﬂbethwdyhof
the pox




