Dynamics: Solutions to the exercises

1 |This system of two bodies is moving at constant velocity.

a) If the value of the friction coefficient is p=0.25, determine the
mass m; and the value of the tensions

b) If the mass is m; = 12 kg, determine the friction coefficient
and the value of the tensions

m: = 20 kg

“constaunt 'uel,ocil:fj" means —= a =0
Therefone, f we apply the Newtow'’s equakion
we CJOJ: that the wnet force (Fnet) is O:
A=0-— Fpop=mtxa =0

The wet Fofcce is a combmation of [orces:
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T1 F'[:.-/uxrd = 0.25x 200N =50 N
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wy=F =500 —["4=59
® a=0-—F, =0=wW-T+F-F = 120N-Ff
Ff =120N = px 200N
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2 | Study the motion of the system as a function of the value of m;:
The system moves The system doesn’t The system moves
to the left move to the right
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m: = 20 kg
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ms = 16 kg
u=0.2
0 = a=0
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b) T3 T2
a=0

Ff
Freb=0= W, = T4 + T4 -F(-F - W, T
Fret =0 = 160 N —4ON —W; Wy

3 | The acceleration of the system is a=1.2 m/s?. Determine the value of
the friction coefficient.

@ The net force will be:
F‘ne{: =mxa = 14 K9 X “Q% = 68N

qucz r]czl: ]Q)rccz is @ combination O[ the .Fo]lou)t.‘mg

forces;
" Frek= Wi—74+J —W,  — Fr=1628 N

W
= L W, = 100N —T J
L

W, = LONX sin 30 =200

4 = o
p:/uxfd=/uxw23 = fhx LoN x cos 30
=j.m< 34.6N

Ff= 100N -20N-16.8N = 63.2N
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4 |The acceleration of the system is a=2 m/s?. Determine the value of
ms.

m: =12 kg

mi

u=0.25

@ TI’]CZ r}czt FOFCCZ S: T:net = (4’2- KB +m4) X 2-:';_ = 2uUN “+m, ngmé

T2
Fna{:: bd,[ -V—r]’fz -F1C = m1 x!D—SW-]i ~%0N
.y
T ngO.ZB x 1Z0N = 30N
W,
i, = oM _2oN =2unN +m,1x2%2
‘52'
N}
m, = Sk = (615 «g|
? m/s?_
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