Physics 20 - Lesson 18

Dynamics — Pulleys and Systems
Possible 125 /71

l) — m, = — ~
m " F, =15kg(9.817/:) linet =ma
F, =147.5N Fs = (m +m,)d
/a +147.15N = (40kg +15kg)a
d=2.687,
2) calculate acceleration first
>0 130 7 23.0kg9.817%,) £ —ma
6 F, =29.43N +29.43N = (8.0kg)a
using the 5.0 kg block d=+3.68"7
R,
IEnet =ma
F, =5.0kg(+3.687/.)
F. =+18.4N
acceleration
3 -
) I F.=ma
3 | F,=-3.0kgx9.817/.=-29.43N Fam + Fig = (T +14)3
v +49.05N + (=29.43N) = (3.0kg +5.0kg)a
7
. +19.62=8.0a
S | F,.,=+50kgx9.817/.=149.05N _
) a= +245 %2
v
Tension — | chose the 3.0 kg mass *net =ma
+ FT T + Fg == ma
= +(~29.43N) = 3.0kg (+2.457/.)
_ F. =+36.8N
F,=-29.43N
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F, +
4) -
IE' |
f 100 @)
/12
l I:9100 25
Ry = FglOO =mg N
F; =umg Fozs
- \ 4
F, =-0.20(100kg)(9.817/;) F s =Mg
F, =-196.2N F,.s =+25kg(9.817,)
F, 05 = +245.25N
5)
+ Acceleration
A\ "
/11
12.0kg
5 =—5.0kg(9.817.) F
. 7
F, =-49.05N N ~
, =+7.0kg(9.817/.)
F, = +68.6TN _
B Tension
2
7.0kg
2
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Answer Key 18 -2

Acceleration

125 kg
< L >
Fy Fos
I:net = Mgas + Ff
F. =+245.25N +(~196.2N)
F. =+49.05N
. F, +49.05N
a o =
m 125kg
a =+0.39241/,
Tension
100 kg
< L 2 >
F, F
IE‘net = IE.T + IE.f
IE.T = IE’net - sz
F=mid-F,
- =100kg (+0.39247/.) — (~196.2N)
F, = +235.4N
net — I:7 + F5
F_, =+68.67N +(—49.05N)
F. =+19.62N
4 F.  +19.62N
m  (7.0kg +5.0kg)
a= +1635%z
net — 7 + T
T Fnet - F7
T =ma-F,
F, =7.0kg(+1.6357/) - 68.67N
F. =-57.2N
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The force on each girl will be equal

6)
(360N) but opposite in direction
a) . F, +360N . F, -360N
a1 = —= , = =
/12 m,  40kg m,  60kg
b) G _v_3 o _
V, =V, = aAt Vv, =0-6.07/,(0.10s)
\72 =0+9.0 %z (0.105) \7'2 =—-0.60m/s
Vv, =+0.90m/s
©) .1 21
Ad :EaA'[Z Ad :E(—Go%z)(OJ.OS)Z
ad :%(9.0 w)(0.10s)2  |Ad =-0.030m
Ad =0.045m
A
7) Fmo 4 F\-"zo (_) «—> (+)
B 10kg | J 20kd Fi=+60N
Ffm FT Ff‘zo
v v

Fuio = Fyo =10kg(9.8177;) Fuzo = Fyz0 = 20kg(9.8177,)

FN10 =98.1IN FNZO =196.2N

Fip = —4Fy, =—0.15(98.1N) F,,, =—uF, =-0.15(196.2N)

/9 F,,, =—14.715N Fi, =—29.43N

Acceleration

SO,L(g ’E:A =6
)

ON

»
»

<«

A

ol

20
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Answer Key 18 -3

1

et = FA+ FflO + Ff20

IE'net
F . =+15.855N

F. +15.855N

net
m 30kg

é: = +053%2

jShIR

= +60N + (=14.715N) + (-29.43N)
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8a)

883N
m=

9.81m/,
m, =90kg

/5
883N

b) 7

O

N
932N

932N
nm =

9.8177,
m, =95kg

Fo=uky
F, =0.90(883N)
F, =794.7N
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Answer Key 18 -4

Ff

F,., = Ccos60"(883N)
F,, = 4415N

F,., =sin60’(883N)

Fo = 764.7N

Fo = uky

F, =(0.40)(441.5N)
F, =176.6N

|

- = FgC + FgL

F.. =+932N +(-883N)
Foo =+49N

_Fnet  +49N
m,  95kg +90kg

a=+0.2657,

D,

IEnet = Fg'; + Iff
F. =+932N +(-794.7N)
F. =+137.3N

F,  +137.3N

a — p—
m,  (95kg +90kg)

a=+0.7421,

!

net — I:gLC + I:ng + Ff

F . =+932N +(-764.7N) + (-176.6N)
- =-9.3N

!

a negative net force indicates that
the men do not move in the positive
direction, therefore a =0
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Bonus
1)

/9

Bonus
2)

/5

Bonus
3)

/8
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16 kg 24 kg 20 kg a)
135N
Em—
r 7
TA TB
b) Ta may be calculated using
the 16 kg girl
F =ma
T, =
fA =16kg (2.25%2)
I, =36N

>

1

—  ~ F_.=+m.g

:gB B

a) find mass B

F,, = +5.0kg (9.81/.)
1 e -
A

+49.05N

s
l I:down_ —Mm (981/)

b) find tension — use mass A

F,, = +49.05N

Answer Key 18 -5

F et = +135 (no fricton)

5 o _ 135N
m  16kg + 24kg + 20kg
d=+2.257/

Tg may be calculated by
combining the mass of the 16
kg girl and the 24 kg girl

F.=ma

[, =ma

T, = (16kg +24kg)(2.257/,)
I, = 90N

F.,=mad

Fe=(m,+my)a

+Mgg = (mA + mB)a

+9.811/, m, = (170kg +m,)(+2.57/,)
9.81m, = 2.5(170) + 2.5m,

7.31m, = 2.5(170)

m, = 58.1kg

F.=ma
IE F =(m,+my)a

down

+49.05N +(-mgg) =(5.0+mg)(-4.07..)

49.05-9.81m, =—20—4.0m,

69.05=5.81m,
mg =11.9kg
F.=ma

net
Fou +F =ma
+49.05+ F, =5.0kg(—4.0.)

F. =—69.05N
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Bonus

_ 6.0 kg _
4 Fo R Fs
«—— —>
IENET =ma
Ifg +F, +F =ma
}i’} =+3.0kg(9.81 %) +29.43N + (-5.097N) + (—-14.715N) = 6.0kga
f:}_; 199.43N 9.62=6.0a
/8 } 5o 9.62
F, =-F,sing 6.0
F ——29.43sin(30) 4=1.607;
F =-14.715N
F, =—uF, =-uF,cosd
F, =—0.20(29.43N)(cos 30)
F, =-5.097N
Bonus
5)
Fuaoos) =9-8IN + 4;905N The inertia of the 0.5 kg block
Fuosos) =14.715N Fyvos =4.905N will be overcome when the
acceleration of the system
exceeds the friction force
between the two blocks.
/8
v Fios =Mma
Ff05=/u05FN(05) Fros
a=—
il F.os =0.35(4.905N) m
F..;: =1.72N 1.72N
F @0+05) — H10+05) Fy (1.0+05) ros m
Fr wo.05 = 0.20(14.715) a=3.431/
Ff (1.0+05) — 2.94N ] ]
Using the acceleration we can
calculate the applied force.
F. =ma
'E Ff (1.0+405) — =ma
'E =ma-— 'Ef (1.0+0.5)
F, =1.5kg(+3.437/) — (-2.94N)
F, =+8.09N
Dr. Ron Licht Answer Key 18 - 6 www.structuredindependentlearning.com




6)

/10
F,
F,
F,
F,
F,
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ol 2 < <l
N )

=F,sind
=mgsin(10)
=m(9.817/,)sin(10)
=1.703m

= uFy
= ukF, cosd

= umg cos ¢
=0.10(m)(9.817/,)(cos10)
=0.966m

Answer Key 18 -7

lfnet = lff + lfx
ma = (—1.703m) + (—0.966m)
ma =—-2.669m

d=-2.6697,

V2 =v?+2ad

g Vi
2d

§__0-(20m)’
2(~2.6697..)

d =+4+75nm
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