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Newton’s Laws — Coefficient of Friction

For each problem, include a correctly labeled free-body diagram.

1. A 40 kg box is being pushed by a constant force F across the floor. The coefficient of friction
between the floor and the box is x = 0.3. Find the acceleration for each of the following cases:
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2. A 15 kg box is being pulled by a force F at an angle of 30° above the horizo If the coefficient”
of friction between the box and the floor is i = 0.4, what is the maximum F can be and not
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3. A mass M is resting on horizontal table and is attached by a string to a mass m that is hanging

from a pulley. If the coefficient of friction between M and the table is x, what is the maximum
that m can be and not accelerate M?
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4. A 250 gram mass is sliding with constant speed down an inclined plane with a base angle of 20°
What is the coefficient of friction between the mass and the inclined plane?
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5. A 0.5 kg mass is on an inclined plane with base angle of 30°. The coefficient of friction between
the mass and the plane is 0.35. The 0.5 kg mass is attached by a string to a little mass m that is

hanging from a pulley from the top of the ramp. If the system is to remain at rest, what are the
minimum and maximum that m can be?
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6. A 3 kgbox is resting on top of a 5 kg box, which is on a horizontal table. The coefficient of
friction between the box and the table is 0.3. If the bottom box is pushed by a horizontal force of

m.) 40 N, what is the acceleration of the boxes, assuming the little box stays on top of the big box.
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. In the previous problem, what must be the minimum coefficient of friction between the two boxes
so that the little box stays on top of the big box?
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8. A box slides from rest down an inclined plane with base angle 40° and then onto a flat horizontal
table. The coefficient of friction between the box and both surfaces is 0.2. If the ramp is 1.5

m meters long, how far on the table does the box slide before coming to rest?
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a7, M9
1a) 2m/s? b) 4.4 m/s? c) 3.3m/s? d) 0 m/s?
2) 56.3N [m sin40 - (-2) (lO)(COS"“’)] ("9)
7 (-2)(10)
4) 0.36
5) 0.098 & 0.4 kg
6) 2 m/s LA,'- 2,63 mx
7) 0.2
8) 3.65m

dz_"'

5 con’rinuecl> Cose 2) minimum m.

f I TT Nofice that the omly
differevice i1sthe denechim

becmm/ ‘J’M Lmﬁ f o e

f;\vc\:ltg\ \)/r;?z:\gck ZF/,: 0 > T&#f-Mgsing=o0

and Pwvem‘\ it bm ZFL:Q 5 N-Mgcosé= 0
sliding down The
emp - SF:0 5T -mgq=0
So T=mg § N=Mges0 ¢ f=mN

mg + MMqlose — Mcsgine =0

m = MsIin@ ",/“MCOSQ
= (5)sim20 — (35)(.5) 0530

i m= 0.098 yj

ALTERNATE SoLVUTIoN
Treot This 4S A QyS*ICM
2 FS"{S = m§75 a side 4




T Twis cast, it ic harder fo drawa nice free body d{aij, vt
we basically 1gnere T'-M miffwt( foves, In This case, That Mlans
Eshorivua fle feusign in The S'fYI"a- Some fvees canel ovt —

Tl WN‘M force % W m fhe mass on The incline, Thed laves

z fryimg o rtate sysfem clockwise (£ ¥ mg)

2 fortes -
and | trying f wofate The System coverier clock wise (Mg,, )
a0 A So EFss Misd
w M/tlﬂ Masing - -mq = O
6 Lma gsing ~7 =M3 =
. - uMacsg -mq =0
ot g > M350 ST
the f=uN [ m<z Msmne - mMcosg
? N-Mjft”& which (s what wt ja'l" ear lier



