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a) 𝐹𝑦,net = 0

𝑇 cos 𝜃 − 𝑚𝑔 = 0

𝑇 =
𝑚𝑔

cos 𝜃
=

𝑚𝑔

𝐿

𝐿2 + 𝑟2

=
𝑚𝑔 𝐿2 + 𝑟2

𝐿

=
0.85 kg 9.8 m/s2 8.02 + 4.22

8.0 cm
= 9.4 N.

b) 𝐹𝑥,net = 0

𝐹w − 𝑇 sin 𝜃 = 0

𝐹w = 𝑇 sin 𝜃 = 𝑇
𝑟

𝐿2 + 𝑟2
= 9.41 N

4.2

8.02 + 4.22
= 4.4 N.





𝐹𝑦,net = 0

𝐹 − 2𝑇 sin 𝜃 = 0

sin 𝜃 =
𝑑

(𝐿/2)2+𝑑2
=

0.30

9.02 + 0.302
= 0.0333.

𝑇 =
𝐹

2sin 𝜃
=

550 N

2 0.0333
= 8300 N.





𝜏𝑧,net = 0

𝜏𝐹𝑔 − 𝜏𝐹 = 0

𝑚𝑔 𝑟⊥,𝐹𝑔 − 𝐹𝑟⊥,𝐹 = 0

𝑟⊥,𝐹 = 𝑟 − ℎ

𝑟⊥,𝐹𝑔 = 𝑟2 − 𝑟 − ℎ 2 = 2𝑟ℎ − ℎ2

Thus,

𝐹 =
𝑚𝑔 2𝑟ℎ − ℎ2

𝑟 − ℎ

=
0.800 kg 9.81

m
s2

2 6.00m 3.00m − 3.00m 2

6.00m − 3.00m

= 13.6 N.



a)

𝐹

𝐴
=
𝑚𝑔

𝜋𝑟2
=

1200 kg 9.81
m
s2

𝜋 0.024 2
= 5.5 × 106

N

m2
.

b)

∆𝑥 =
𝐹

𝐴

𝐿

𝐺
= 1.63 × 106

N

m2

5.3 cm

3.0 × 1010
N
m2

= 1.1 × 10−3 cm.





a)
𝑊 = 𝑚𝑔 = 𝜌𝑉𝑔 = 𝜌𝑔𝐿𝐷𝑑

= 2800
kg

m3
150 m 5.8 m 60 m 9.81

m

s2

= 1.4 × 109 N.

b)
𝑊 = 𝑛𝐴𝑆𝑦

𝑛 =
𝑊

𝐴𝑆𝑦
At one-half of the ultimate strength

𝑛 =
2𝑊

𝐴𝑆𝑦
=

2 1.43 × 109N

0.096 m2 4.00 × 108 N/m2
= 75.


