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191 Toget allelerationfromvelocity we differentiate

MIA a

Now substitute t 4

ft 6 141 Gi 15,1m a An

iblTogetdisplacementfromveYIY.ws Yegrate
141d frat Gti 5T It SimpleIntegration

dx x c

It i E Ei

to get usegiveninto a
Substitute

201 20 3107 i 210 c

Hence diist
Nowsubstitute t 4 toget thepositionvector
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121 8
thisis displatement

Togetdistance use Pythagoras theorem
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cal let's drawthe forces ForA
ƩFyo onlymovesalongsurface

A
pension

at R 2mgcosα 2mgx 2mg B1

2m95
zygamacosa gym

Fxma it'salleleratinguptheplane
in Tx If nceixstioving.siturntheaxisfora

F mtg GmgB1

amgsinas's six
Tx 3M2mg3 2mA An

Eq1 Tx 3mg2mA2mgYosa ForB
Fy ma asitmovesupwardsWeknowTxTyonstringis lightand

Eq 3mgTy 3mAaccelerationisthesameasthestring M1A1
is inextensible
From Eq2 a 319ft
substituteinfqi

Solvetomarket T mg 2M379ft M
thesubject

2mg T fmg
12h henceshown A

1ktFor A tocometo rest thefrictionupwards hastobelargerthanthehorizontal
componentoftheweight

ygmgwx.lymg 2mgsinα

19mg mg MI

F Wx staysat rest Al
ic Extensible string
stringhasweight notlight B1
Pulleyis rough
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191 Because the drumis smooth B1
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see diagram fordrawn out forces
ibl we needfrictionandreactionforce
Let'sfirstfindthemagnitudeof S reactionforceat a1 using moments
EFA 0 asit's in equilibrium
4 209cost 5 S

i S 28945 10 4g 3284gvalueof S

Nowlet's solve vertically horizontally EF o asit inequilibrium
vertically

Rt Scost 20g
R 209 384,9 225 8

gym
valueof R nowthatwegotthesetwowe

can use Pythagoras theorem

horizontally

F Ssint F 3 9 215 289 g valueof f
getthe resultantat A

Pythagoras theorem to get
Resultant

V13 9 288 9 MI

66.5N to 3sf Al

in The magnitude ofthenormal reaction at c would decrease
This is becausethe clockwisemomentabout Adecreases ifcenterofmassis
closer to A B
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191Motion of P
Horizontally 1 1 vertically use Suvat
U 2000530 E 1053 Bl

u 205in30 20 1 10
to getspeeduse Pythagoras theorem

V10537419.612 198ms MI L Lg
t 2

togettheangleofvelocitytothehorizontal useformula v u a

8 1291 8 M1 0 10
29A9.6

i velocity is 19.8mi at 29 tothehorizontal A
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167Sumofhorizontal distances 50m MI
P at 7 2 Q at t 2

55 2 1053 2053 ucos

i 2053 2Ucos 50

Eq UCOSO 25 1053 AT
Theverticaldistances at 1 2mustbeequalsincethetwocollide M1

n Puse savat Q use Suvat UseFormula s ut fat

iiiosinsoiius.no s 3 tequate

9 29
212021 Ig Kusino2g
Eg2using 10 Al

Now we use EglandEgltoget 0
divide Asino 10 tano 2 or

tank
25 1053

tan 2 105 52.478

0 52.5 to3sf
substitute

back

sin 477s
12.6085

3 an

in themodelignoresthesizeoftheballs
Themodelignoreswindeffects B
Themodelignoresspinontheball
Themodelignoresthefactthatthebansarenotparticles
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