
RECITATION 10
Ch. 11
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For the wheels,

𝐾rot = 4
1

2
𝐼𝜔2 = 2

1

2
𝑚𝑅2

𝑣

𝑅

2

= 𝑚𝑣2.

For the car,

𝐾 =
1

2
𝑀𝑣2

𝐾rot
𝐾rot + 𝐾

=
𝑚𝑣2

𝑚𝑣2 +𝑀𝑣2/2
=

𝑚

𝑚+𝑀/2
=

10 kg

10 kg + 1000 kg/2
= 0.020.





a)

𝑎com,𝑥 = −
𝑔 sin 𝜃

1 +
𝐼com
𝑀𝑅2

= −
9.8

m
s2

sin 30°

1 +

1
2
𝑀𝑅2

𝑀𝑅2

= −6.92
m

s2
.

𝜔2 = 𝜔0
2 + 2𝛼∆𝜃 = 𝜔0

2 + 2
𝑎𝑐𝑜𝑚,𝑥

𝑅

∆𝑥

𝑅
= 𝜔0

2 +
2𝑎𝑐𝑜𝑚,𝑥∆𝑥

𝑅2

Substituting gives,

𝜔2 = 0 +
2 −6.92 m s2 (−6.0 m)

0.10 m 2
= 3920 rad2/s2.

𝜔 = 63 rad/s.



b) We first find the time when the cylinder hits the ground.

0 − 𝐻 = 𝑣0𝑦𝑡 −
1

2
𝑔𝑡2.

With 𝑣0𝑦 = 𝑣 sin 210° = 𝜔𝑟 sin 210° = −3.13 m/s. Solving for 𝑡
gives that 𝑡 = 0.740 s. To find the horizontal distance travelled, we 
write

𝑥 − 𝑥0 = 𝑣0𝑥𝑡 = 𝜔𝑟 cos 210° 𝑡 = −4.0 m.

The horizontal distance travelled is thus 4.0 m.





a)
𝐹net,𝑥 = 𝐹app − 𝑓𝑠 = 𝑀𝑎com,𝑥

𝑓𝑠 = 𝐹app −𝑀𝑎com,𝑥 = 10 N − 10 kg 0.60
m

s2
= 4.0 N.

b)
𝜏net = 𝑟𝑓s = 𝐼com𝛼

𝐼com =
𝑟𝑓s
𝛼

=
𝑟2𝑓s
𝑎com,𝑥

=
0.30 m 2 4.0 N

0.60
m
s2

= 0.60 kg ∙ m2.
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a)
𝐼1𝜔1 = 𝐼2𝜔2

𝜔2 =
𝐼1𝜔1

𝐼2
=

𝐼1𝜔1

𝐼1 + 2𝐼1
=
1

3
𝜔1 =

800 rev/min

3
= 267 rev/min.

b)

1 −
𝐾2
𝐾1

= 1 −

1
2
𝐼2𝜔2

2

1
2
𝐼1𝜔1

2
= 1 −

1
2

3𝐼1
𝜔
3

2

1
2
𝐼1𝜔1

2
= 1 −

1

3
= 0.667.
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𝐿i = 𝐿f.

−𝑟𝑚𝑣 sin 𝜃 + 0 = 𝜔𝑓𝐼b+r

𝐼b+r = 𝐼rod + 𝐼bllt =
1

12
𝑀𝐿2 +𝑚

𝐿

2

2

=
1

12
4.00 kg 0.500 m 2 + 3.00 × 10−3 kg

0.500 m

2

2

= 0.0852kg ∙ m2.

𝑣 =
𝜔𝑓𝐼b+r

−𝑟𝑚 sin 𝜃
=

−10 rad/s 0.0852kg ∙ m2

−
0.500 m

2
3.00 × 10−3 kg sin 60.0°

= 1310
m

s
.


