A 3.0 kg block sits on top of a 5.0 kg block which is on a
horizontal surface. The 5.0 kg block is pulled to the right
with a force F as shown in the figure. The coefficient of
static friction between all surfaces is 0.6 and the kinetic
coefficient is 0.4.

3.0keg

50kg ——

a) What is the minimum value of F needed to move the
two blocks?

b) If the force is 10% greater than your answer for a),
what is the acceleration of each block?



In the system below, the pulleys and the cord are light, all
surfaces are frictionless, and the cord does not stretch.
a) How does the acceleration of block

1 compare with the acceleration of

block 27

b) What is the acceleration of each m

block if m1 =2 kg and m2 = 3 kg?



What horizontal force must be applied to a large block of
mass M shown so that the blocks remain stationary
relative to M? Assume all surfaces and the pulley are
frictionless. Notice that the force exerted by the string
accelerates m2.




For the pulley system shown, derive an expression for the
rope tension in terms of m1, m2, g and 6.




A crate is being accelerated across a rough concrete
floor by a rope as shown in position 1 below. It is noticed
that when the rope is lifted to a small angle 8 as shown in
position 2 the acceleration increases (F stays the same).

Position 1 Position 2

a) Using principles of physics, explain why this is the
case.

b) What 6 results in the greatest acceleration? Answer in
terms of u. Requires calculus.



A 3.0 kg block sits on top of a 5.0 kg block which is on a
horizontal surface. The 5.0 kg block is pulled to the right
with a force F as shown in the figure. The coefficient of
static friction between all surfaces is 0.6 and the kinetic
coefficient is 0.4.

3.0kg

F

5.0kg —_—

a) What is the minimum value of F needed to move the
two blocks?

b) If the force is 10% greater than your answer for a),
what is the acceleration of each block?

m) 20D kj .
+I
A [F . _
le- NS FN) S 0N3 —F‘j}
T s Mg$ F-.F,SLOLKS Fﬂ) Cen3y = sz
ng
5. .
(o] ks
>+ Fu,2ons = Fu,s
FN,Sfovrlb FN',, oN S '-M;a
F:F,B\.occ:s ‘,
T(—: l e o [ _
( | i Mg FN,T'OOND - ':35 v FN.-;.» s
EF,jfouND ,I, vIIF‘

N,S & F:l,sfoortb: MSS + Mi9

s



o
Fuer = M

F- F.p,vw,m' F-F, 8LoCkS %‘%' F.;,gc..cns =0

F- MSF“a‘]fooNB—’As‘-N) 2 e § _'ASF.,.;..,3=O
FemsFu geoenn = sFu,3 e s ~msFu, cns
= s ("‘33* mea) - Ms™M39 = Ms™M29
=Ms3(3M’+ Mg)

= (0.¢)(a.8) (3C2.0) +5.0)
- 82.32

— > F=823 N

B) F=1.1~8232
F =90.552 N
FNE‘( = Ma
F- Epd.-w,.b’lzf, 8LoCkS %"ﬂ/’ F.(.,u.ens = C"’\s +M3)a
F - meFugroms "PeFu, 1w s = pifu, s s = (esmy)a
F'P‘k("'\sg"""zj\ ’Mu""s§'f“k""s3=("\'o‘+ M3)a
F -MK3(3M3+ mg) = (Mg +m5)a

.= F "’\gﬂ('?ﬂ‘s""“i)

Mg +M,

90.652 - (0.4)(1.9)(3(3:145.¢)
So0+3.0

4459 — a= t4C T



In the system below, the pulleys and the cord are light, all
surfaces are frictionless, and the cord does not stretch.
a) How does the acceleration of block

1 compare with the acceleration of

block 27
b) What is the acceleration of each m >
block if m1 =2 kg and m2 = 3 kg? r
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What horizontal force must be applied to a large block of
mass M shown so that the blocks remain stationary
relative to M? Assume all surfaces and the pulley are
frictionless. Notice that the force exerted by the string
accelerates m2.
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For the pulley system shown, derive an expression for the
rope tension in terms of m1, m2, g and 6.

Solution
Part 1: https://www.youtube.com/watch?v=8P2eV4-s9Al
Part 2: https://www.youtube.com/watch?v=Gr8stm279_k
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A crate is being accelerated across a rough concrete
floor by a rope as shown in position 1 below. It is noticed
that when the rope is lifted to a small angle 8 as shown in
position 2 the acceleration increases (F stays the same).

— | F — 5

Position 1 Position 2

a) Using principles of physics, explain why this is the
case.
b)What 0 results in the greatest acceleration? Answer in

terms of y. Requires calculus.
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