15 U5 SBA #6 Friction 13-14

Single Body Analysis #6 Friction

T'yo.-myg = m,a
T2,3 - Fsurface,m2 - T1,2 = m,a
T3,4 - Fsurface,mS - T2,3 = Mmga

myg — T34 = m,a
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N,-m,g = mya,
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Single Body Analysis #6 Friction (continued)

ay = O?
N, = my,g
Fsurface,m2 = :UNZ

Fsurface,m2 = MMy g

N3—m3g = msay
m
ay = O?

N; = msg
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Single Body Analysis #6 Friction (continued)
Fsurface,m3 = u Ny

Fsurface,m3 = MHmszg

Ti.-myg
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Tos—Humyg-T,, = Mm,a

Taa—MmM3g— Ty,
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Single Body Analysis #6 Friction (continued)

myg-T34=m,a

m,g-um,g-um,g-m,g=m,a+m,a+msza+m,a

myg-Hm,g-Hmgzg -m,g = (M;+M,+mMy+m,)a

myg—-—HMyg—-—HdmMzg—-my g
my+Mo+Mg+m,

a =
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Single Body Analysis #6 Friction (continued)

Var Given value Units Description
g 10 Sﬂz Acceleration due to
gravity
m 30 kg Mass 1
m 20 kg Mass 2
m 5 35 kg Masss 3
m 4 55 kg Mass 4
a Sﬂz Acceleration
Ti5 N Tension 1
Tss N Tension 2
T34 N Tension 3
F suriacem 2 N Friction Force for Mass
2
F ouriacem 3 N Friction Force for Mass
3
7 0.20 Coeffiecient of Friction
N 5 N Normal Force of Mass 3
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Single Body Analysis #6 Friction (continued)
N 5 N Normal Force of Mass 2

a, 0 s% Acceleration in Y
direction for boxes on
the table top
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T, =mya+m,g

Tos—uUmMyg—-T,, = Mmya

Tos=moa+umyg+ T4,
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Single Body Analysis #6 Friction (continued)

Tga=-umMzg—-Ty3 = mja

Tss=mgzga+umzg+ Ty,

Myg-HMg-— Mz g-myg
miy+My+ Mg+ my

(85k9) (10 = ) - (020)(20kg) ( 10 = ) - (020)(35k) (10 = ) - (30kg)( 10 =)

(30kg) +(20kg) + (35kg) + (55kg)

=[1.00=%|
S
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Single Body Analysis #6 Friction (continued)

T'no=mya+m;g

(30kg) (1 .00 Sﬂ) + (30kg) (103%)

= [330.0N '

Tog=moa+umyg+1T,,

= (20kg) (1.00 Sﬂ) + (0.20) (20kg) (10 Si) + (330.0N)

=[390.N s

Created by Equator Physics Homework Editor (www.equatorsoftware.com)



15_U5 SBA #6 Friction 13-14 Page 9

Single Body Analysis #6 Friction (continued)

Tss=mzga+umsg+ Ty,

= (35kg) (1.00 Sﬂ) +(0.20) (35kg) (10 Sﬂ) +(390.N)

495.N 4
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