
RECITATION 6
Ch. 7
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a)
𝑚𝐹 = 2𝑚𝑆

Also,
𝐾𝐹 = 𝐾𝑆/2

1

2
𝑚𝐹𝑣𝐹

2 =
1

2

1

2
𝑚𝑆𝑣𝑆

2 ⟹ 𝑣𝐹 =
1

2
𝑣𝑆
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𝐾𝐹,2 = 2𝐾𝐹

𝑣𝐹,2 = 𝑣𝐹 + 1.0

1

2
𝑚𝐹 𝑣𝐹 + 1.0 2 = 2

1

2
𝑚𝐹𝑣𝐹

2

Solving for 𝑣𝐹 gives

𝑣𝐹 =
−1

1 ± 2
= 2.4

m

s
.

Note that we selected the negative root to have 𝑣𝐹 (the magnitude of any 
vector is always positive).

b)

𝑣𝑆 = 2𝑣𝐹 = 4.8
m

s
.
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∆𝐾 = 𝑊

𝐾𝑖 =
1

2
𝑚 𝑣𝑖 =

1

2
2.0 4.0 2 = 16 J.

𝐾𝑓 =
1

2
𝑚 𝑣𝑓 =

1

2
2.0 6.0 2 = 36 J.

𝑊 = 36 J − 16 J = 20 J.
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a)
𝑇 −𝑚𝑔 = 𝑚 𝑔/10

𝑇 =
11

10
𝑚𝑔 = 777 N.

𝑊𝑇 = 𝑇 ∙ Ԧ𝑑 = 𝑇𝑑 cos 0 = 777 N 15 m 1 = 11.7 kJ

≈ 12 kJ.

𝑇

𝑚𝑔
𝑎
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b)

𝑊𝑔 = Ԧ𝐹𝑔 ∙ Ԧ𝑑 = 𝐹𝑔𝑑 cos𝜋 = −𝑚𝑔𝑑 = − 72 kg 9.81
m

s

2

15 m

= −10.6 kJ

≈ −11 kJ.

c)
∆𝐾 = 𝑊

𝐾𝑓 = 𝐾𝑖 +𝑊 = 𝑊 = 𝑊𝑇 +𝑊𝑔

𝐾𝑓 = 11.7 kJ − 10.6 kJ = 1.1 kJ.

d)

𝐾𝑓 =
1

2
𝑚 𝑣𝐹

2 ⟹ 𝑣𝐹 =
2𝐾𝑓

𝑚
=

2 1.1 kJ

72 kg
= 5.5 m/s.

𝐾𝑖 = 0 because 𝑣𝑖 = 0
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a)
𝑊𝐹𝑎 =

Ԧ𝐹𝑎 ∙ Ԧ𝑑 = 𝐹𝑎𝑑 cos𝜙 = 20.0 N 0.500 m cos 30.0°

= 8.66 J.

b)

∆𝐾 = 𝐾𝑓 − 0 =
1

2
𝑚 𝑣𝑓

2 = 𝑊𝑛𝑒𝑡 = 𝑊𝑔 +𝑊𝐹𝑎

𝑣𝑓 = 2𝑊𝑛𝑒𝑡/𝑚

𝑊𝑔 = Ԧ𝐹𝑔 ∙ Ԧ𝑑 = 𝐹𝑎𝑑 cos𝜙 = 𝑚𝑔𝑑 cos𝜙

= 3.00 kg 9.81 m/s2 0.500 m cos 120°

= −7.36 J.

𝑊𝑛𝑒𝑡 = −7.36 J + 8.66 J = 1.30 J.

𝑣𝑓 =
2 1.30 J

3.00 kg
= 0.931 m/s.

Ԧ𝑑

Ԧ𝐹𝑎Ԧ𝐹𝑔

𝜃
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a)
𝐾𝑓 = 𝐾𝑖 +𝑊

1

2
𝑚 𝑣𝑓

2 = 𝐾𝑖 +𝑊 ⟹ 𝑣𝑓 =
2 𝐾𝑖+𝑊

𝑚

𝑊 = න
𝑥𝑖

𝑥𝑓

𝐹𝑥𝑑𝑥 = −6න
3.0

4.0

𝑥𝑑𝑥 = −6
1

2
𝑥2

3.0

4.0

= −21 J.

𝐾𝑖 =
1

2
𝑚𝑣𝑖

2 =
1

2
2.0 8.0 2 = 64 J.

𝑣𝑓 =
2 64 J − 21 J

2.0 kg
= 6.6 m/s.
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b)

𝐾𝑓 =
1

2
𝑚𝑣𝑖

2 =
1

2
2.0 5.0 2 = 25 J.

𝑊 = ∆𝐾 = 25 J − 64 J = −39 J.

𝑊 = න
𝑥𝑖

𝑥𝑓

𝐹𝑥𝑑𝑥 = −6න
3.0

𝑥𝑓

𝑥𝑑𝑥 = −6
1

2
𝑥2

3.0

𝑥𝑓

= 27 − 3𝑥𝑓
2.

Setting 27 − 3𝑥𝑓
2 equal to -39 J and solving for 𝑥𝑓 gives

𝑥𝑓 = 4.7 m.


