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1. T = 9600s
r = 2.3× 107m

2. Normal force, N = mg(3cosθ − 2)
At θ1 , N = 0
⇒ cosθ1 = 2

3

f = µsN
At θ2 , ball slides.
cosθ2 >

2
3
⇒ θ2 < θ1

Therefore, the ball slides before losing contact.

3. f⊕ ≈ 3.4× 10−3

4. θmin = tan−1(1−µ2

2µ
)

5. (a) fbeat = (2V
v )f

(b) fnode = (2V
v )f

(c) The two frequencies from part (a) and part (b) are the same.

6. (a) vmin =
√

2gh

(b) d = v2−2gh
2g

sin2θ + 1
g
cosθ

√
(v2 − 2gh)(v2sin2θ + 2ghcos2θ)

(c) vmin =
√

2(m+M)gh
msin2θ+M

7. (a) T = 2π
√

mL2

2κ

(b) G = 2π2Lr2

MT 2 θ

(c) T = 2π
√

mL2r
2κ(r−Lθcosθ)

8. (a) p(d) = −pg(d+ h) + patm

(b) p(r) = ρω2r2
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(c) h(r) = ω2r2

2g

The shape is parabolic.
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