PHYS 2211 Recitation 04 Solution
Jun 13-15

You should work in collaborative groups of 3—4, but each student must write up their own
solution to the problem. Show all your work, and explain all your reasoning.

A wooden block of mass m is placed on a wooden wedge,
which rests on a horizontal tabletop. The wedge has the
shape of a 3-4-5 triangle, so that the inclined surface of
the wedge makes an angle 6 relative to the horizontal,
satisfying the trigonometric identities:

sinf = 3/5 cosf =4/5 tanf = 3/4

The coefficients of friction between the block and wedge are: ps = 0.500 and py, = 0.200.

TA Analysis: Each student should complete this portion of the worksheet individually,
following along as the TA works the problem. The work you show here will be factored
into your grade!

. Will the block remain stationary, if placed on the wedge at rest? Justify your conclusion
by constructing a free body diagram and applying Netwon’s 2nd Law to the block.
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B. A friend suggests that the block can be prevented from slipping down the wedge simply
by pushing the wedge to the right at some constant speed v. He asserts that you can use
the 2nd Law to determine the precise speed necessary. Is he correct?” Why or why not?
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C. You decide instead that the block can be prevented from slipping by giving the wedge —
and by association, the block — a constant rightward acceleration of some magnitude a.
Explain why this would work, even if there were no friction whatsoever.
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D. Calculate the magnitude of acceleration a, that prevents the block from slipping along a
frictionless wedge.
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Student Analysis: Complete the worksheet in collaborative groups of 3—4, with each
student writing up their own solution to the problem. Show all your work, and explain all
your reasoning.

E. Allowing for friction, it should be possible to give the block and wedge an acceleration
smaller than a,, while still not allowing the block to slip. In such a case, what will be the
direction of the friction force? Is it static or kinetic friction?
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F. Construct a free body diagram for the block, in the situation where the minimum possible
“safe” acceleration, amin, is being imparted to both objects. (Hint: choose your coordinate
axes based on the direction of @.)

Stwe B Yo Mﬂ}iam\d’ again cumse bt Zorts] /umahm[ aKes
74\ ’,”omql CQMQOAM'LS aret
A o, - LeNemed
N " ﬁ\, = 4+Mm${9>
b/ g T X -S-s,x. :--(—--gs (95‘5>

uelge _{,y =<+-§5 s?n9>

The [;“_Eé QWA‘)M /
-lhn':'ﬁ Tf-ui‘alovgéﬁhﬂ‘ 'VB Alos | sinee we're glmest & Tng)-cﬁs Q‘mlmno
(L il o (B e N e o

G. Apply Newton’s 2nd Law to determine the value for a;,. Express your answer as a
numerical multiple of g.
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Checkpoint: Before continuing further, have the TA review your group’s work so far.



H. Tt should also be possible to give the block and wedge an acceleration greater than a, while
still not allowing the block to slip. How does the friction force in this situation differ from
the friction force in Parts E-G? Can you think of a “quick and easy” way to convert your
expression for ani, into an expression for anay, the greatest possible acceleration for which
the block will not slip?
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[. Construct a free body diagram in the situation where the acceleration is ay.x and use the
2nd Law to find an expression for a.,a.x. Does this expression match the “quick and easy”
expression that you found in the previous step?
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