
RECITATION 7
Ch. 8
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a)

𝑊𝑔 = 𝑚𝑔 𝑦𝑖 − 𝑦𝑓 = 1.50 kg 9.81 m/s2 12.5 m − 0 = 184 J.

b)
∆𝑈𝑔 = −𝑊𝑔 = −184 J.

c)
∆𝑈𝑔 = 𝑈𝑔𝑓 − 𝑈𝑔𝑖 = 𝑈𝑔𝑓 − 0 = −184 J.

𝑈𝑔𝑓 = −184 J.
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∆𝑈𝑔 + ∆𝑈𝑠 = 0

𝑚𝑔 𝑌𝑓 − 𝑌𝑖 +
1

2
𝑘 𝑦𝑓

2 − 𝑦𝑖
2 = 0

Let’s take 𝑦𝑖 = 0 and 𝑦𝑓 = −𝑑, where 𝑑 is the distance by which the spring is compressed.
Then 𝑌𝑖 = ℎ and 𝑌𝑓 = −𝑑. Thus,

𝑚𝑔 −𝑑 − ℎ +
1

2
𝑘 𝑑2 − 0 = 0.

Solving for 𝑑

𝑑 =
𝑚𝑔 + 𝑚2𝑔2 + 2𝑚𝑔𝑘ℎ

𝑘

=
2.0 kg 9.8

m
s2

+ 2.0 kg 2 9.8
m
s2

2
+ 2 2.0 kg 9.8

m
s2

1960
N
m

0.40 m

1960
N
m

= 0.10 m.
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a)

∆𝐸mec = 0

∆𝑈𝑔 + ∆𝑈𝑠 + ∆𝐾 = 0

𝑚𝑔 ℎ𝑓 − ℎ𝑖 +
1

2
𝑘 𝑥𝑓

2 − 𝑥𝑖
2 +

1

2
𝑚 𝑣𝑓

2 − 𝑣𝑖
2 = 0 (1)

We have that ℎ𝑖 = 𝐷 + 𝑥 sin 𝜃 , ℎ𝑓 = 𝐷 sin 𝜃 and thus ℎ𝑓 − ℎ𝑖 = −𝑥 sin 𝜃
= −0.200 sin 37.0° = −0.120 m. Also, 𝑥𝑖 = −𝑥 = −0.200 m, 𝑥𝑖 = 0 and 𝑣𝑖 = 0.

Substituting in Eq. (1) gives,

2.00 kg 9.81
m

s2
−0.120 m +

1

2
170

N

m
0 − −0.200 m 2 +

1

2
2.00 kg 𝑣𝑓

2 − 0 = 0.

Solving gives 𝑣𝑓 = 2.40 m/s.

b)

In this case ℎ𝑖 = 𝐷 + 𝑥 sin 𝜃 , ℎ𝑓 = 0 and thus ℎ𝑓 − ℎ𝑖 = − 𝐷 + 𝑥 sin 𝜃
= −1.200 sin 37.0° = −0.722 m. Substituting in Eq. (1) gives and solving for 𝑣𝑓 gives that 𝑣𝑓
= 4.19 m/s.
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a)

∆𝐸th = 𝑓𝑘𝑑 = 𝜇𝐹𝑁𝑑

𝐹𝑁 = 𝐹𝑔 cos 20° = 267 N cos 20° = 251 N.

∆𝐸th = 𝜇𝐹𝑛𝑑 = 0.10 251 N 6.1 m = 150 J.



b)
∆𝐸mec + ∆𝐸th = 0.

∆𝑈𝑔 + ∆𝐾 + ∆𝐸th = 0

𝐾𝑓 = 𝐾𝑖 − ∆𝑈𝑔 − ∆𝐸th

∆𝑈𝑔 = 𝑚𝑔 ℎ𝑓 − ℎ𝑖 = 𝐹𝑔 ℎ𝑓 − ℎ𝑖 = 267 N 0 − 6.1 sin 20°

= −557 J.

𝐾𝑖 =
1

2
𝑚𝑣𝑖

2 =
1

2

267 N

9.81
m
s2

0.457
m

s

2

= 2.84
m

s
.

𝐾𝑓 = 2.84
m

s
− −557 J − 153 J = 407 J.

𝑣𝑓 =
2𝐾𝑓
𝑚

=
2 407 J

267N
9.81m/s2

= 5.5 m/s.
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∆𝐸mec + ∆𝐸th = 0.

∆𝑈𝑔 + ∆𝐾 + ∆𝐸th = 0 (2)

∆𝐾 =
1

2
𝑚 𝑣𝑓

2 − 𝑣𝑖
2 = −

1

2
𝑚𝑣𝑖

2

∆𝑈𝑔 = 𝑚𝑔 ℎ𝑓 − ℎ𝑖 = 𝑚𝑔 ℎ − 0 = 𝑚𝑔ℎ

∆𝐸th = 𝑓𝐾𝑑 = 𝜇𝑘𝐹𝑁𝑑 = 𝜇𝑘𝑚𝑔𝑑

Substituting in (2) yields

𝑚𝑔ℎ + −
1

2
𝑚𝑣𝑖

2 + 𝜇𝑘𝑚𝑔𝑑 = 0

𝑑 =
𝑣𝑖
2 − 2𝑔ℎ

2𝜇𝑘𝑔
=

6.0 m/s 2 − 2 9.8 m/s2 1.1 𝑚

2 0.60 9.8 m/s2
= 1.2 m.


