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Tutorial 4: Solution

Exercise 1

a) Friction is absent

For M1

zﬁ:mla

Add equations 1 and 2

Mzg=(mz1+m;)a

For tension

T=m1a =20(4,9)=98N
b) With friction

We have: F=uN

For M

S F=mia

T-Fr=mia

T-pUkMI=M18 oo, (1)




Add equations 1 and 2
a (ma+mz)=g(mz-px M1)
a=39m/s?

For tension T
mag-T=moa

T =20(9,8-3,9)= 118N

a) Friction is absent

For M1

Zﬁ:mla
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T1-MIO=MIA oo (1)

For M

Zﬁ:mza

To-T1=M2A o (2)
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For M3

Zﬁ:mga

M3-0T2 ZM3R oot 3)
Add equations 1,2 and 3

(m1+mz+ms)a=(ms-ms)g

_ (m3-m1)g _(30-10)9,8
(m1+m2+m3) 10+10+30

=3,9m/s?

Find Ty
T1-mig=mia
Ti1=mig+mia =10(3,9 +9,8) =137 N
T2: Ms-gT2 =msa =30(9,8-3,9)=177N
c) With friction
For M1
T1-MIG=M18 oo (1)
For M2
To-T1-fkM20=M8 .o, 2)

For M 3

(my+ma+ms)a=(mz-pkmz-m1)g
(10+10+10)a=9,8(30-0,2X10-10)
a= 3,5m/s?

Find T

Ti1-mig=mia

10(3,5+9,8)=133N
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T2
Ms-gT2 =msa
T2=30(9,8-3,5)=188N
For M
YEF=ma
T-Mg SINCCTMIA .., (1)
For Mz
Zﬁ:mza
M2G-TIM2R e 2)
Add equations land 2
(ml1+m2)a== =(m2-ml Sinc)g
(10+15)a =(15-10Sin25)9,8
a=4,2m/s?
For Tension
m2g-T =mya
T =15X9,8-15X4,2
T=84N
b) With Friction
For M,
SF=ma

T- m1g SiNo -pkM1g COSK =ML oevvinieiie e ee e, (1)
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For M2

Zﬁ =maa

M2g-T=M28 oo, (2)
Add equations land 2

(m1+m2)a= mog - m1g Sinx -uxm1g Cosx

25a = 9,8(15-10Sin25-0,2(10)Cos 25)

a=3,5m/s®

For M

S F=mia

T-Fpx=mia

T-SINKMIG=MIA e (1)
For M

S F=maa

T-Fpx=m>a

Add equations 1 and 2
(m1+m2)a= mzg - mig Sinx
(10+15)a = 9,8(15-10Sin25)

a=4.2m/S?
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Find Ty
m2g-T =mea
T=15(9,8-4,2) =84 N

d) With friction
For M1

Zﬁ:mla
T- Sincc M1 - ukM1g COSOC ZMIA ..vvitieiie e, (1)

For M2
S F=msa

T-Fpx=m>a

Add equations 1 and 2
(m1+m2)a= myg - m1g Sinx - uxm1g Cosx
(10+15)a = 9,8(15-10Sin25 - 0,2(10)Cos25 )

a=3,5 m/S?




