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Chapter 12, Solution 106

For Earth, R =3690 mi = 20.9088x10°ft, g=232.2 ft/s
GM o, = 9R? = (32.2)(20.9088 % 10°)? =14.077 x 10" ft3/s
For Venus, GM =0.82 GM,,,, =11.543x10" ft%/s?

For a parabolic trgjectory with

First transfer orbit AB.

At Point A, where @ = 180°

At Point B, where 9 = 0°

I'a

Adding,

Solving for hyg,

Second transfer orbit BC.

At Point B, where 9 =0

At Point C, where @ =180°

ry =9.3x10° mi = 49.104x 10° ft

rg =190x10° mi =1003.2x10° ft
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TS 21.683x10° ft/s
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Adding,

Final circular orhit.

Speed reductions.
@ AtA
(b) AtB:
(o) AtC:

PROBLEM 12.106 (Continued)

1 1 rg+r. 2GM

2
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g +Ic

B \/ (2)(11.543x 10')(1003.2x 10°)(29.568 x 10°)
- 1032.768x 10°
=814.278x10° ft?/s

hee  814.278x10°

V), =2 = =227 2- 811,69 ft/s
(Va2 rg  1003.2x10°

9
(Vo) = e - 814278107 _ 57 o9 10% s
. 2956810

e =29.568x10° ft

GM
V)=, —
fc

~ [11.543x10"
29.568x10°

=19.758x10° ft/s

(Va), — (Va), = 21.683x10° — 21.174x10°

Av, =509 ft/s <
(Vg); — (Vg), =1.036x10° —811.69

Avg = 224ft/s 4
(Ve); — (Vo ), = 27.539x10% —19.758x 10°

AVe =7.78x10°ft/s <«




Chapter 13, Solution 168

(@)

(b)

Since vg isin the x-direction and assuming no friction, the common tangent between A and B at

impact must be paralel to the y-axis.

Thus, tan@ = £
6-D
f@=tan?t 10

=70.04°

Conservation of momentum in x(n) direction.

MV, COSO + M(Vg),, = M(Vy), + Mvg
(3)(cos70.04) + 0= (Vjy), + Vg
1.0241= (v,), + (Vg)

Relative velocities in the n direction.

e=0.9 (Va€0SO — (Vg),)e= Vg — (Va),
(1.0241-0)(0.9) = vg — (Va),,

®+@® 2V, =1.0241(1.9)
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Vi =0.972 ftis— <




Chapter 13, Solution 188

W,  2Ib

M asses: m, =—2=————=0.062112 Ib- s*ft
g 322ftls
My = 6 _ Lbz = 0.124224 b- s°/ft
g 322ftls
Analysis of sphere A asit swings down.
Initial state: a=30° hy=I(1-cosa)=(3)(1-cos30°) = 0.40192 ft
V, =W, h, = (2)(0.40192) = 0.80385 ft - Ib

T, = % mv = %(0.062112)(2)2 =0.12422 ft-Ib

Just before impact: a=0, h=0 V,=0

T, = %mAvi = %(0.062112)v,§ = 0.031056v4

Conservation of energy: To+Vo =T, +V;
0.12422 + 0.80385 = 0.031056V3 + 0
VA = 29.884 ft%/s?

Vv, = 5.4666 ft/s— <
Analysis of the impact. Use conservation of momentum together with the coefficient of restitution e=0.8.
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Note that the ball rebounds horizontally and that an impulse [Tdt is applied by the rope. Also, an impulse
I Ndt isapplied to B through its supports.




PROBLEM 13.188 (Continued)

Both A and B.

Momentum in x-direction:

Ma(Va)y +0=my(Va)y + Mg (Vg)x
(0.062112)(5.4666) = (0.062112)(V,), + 0.124224(V3), 1

Coefficient of restitution: (Vo) =(Vp), COSE

(Vo)n =0, (Va)y = (Va)y COSH, (vp), COS30°

(Vlli’,)n - (V:A)n = e[(VA)n - (VB)n]
(Vg)4 COSO — (V) COSE =€[(V,), COSH]

Dividing by cos@ and applying e=0.8 gives
(V) — (Va)x = (0.8)(5.4666) @
Solving Egs. (1) and (2) simultaneously,

(Vp)y =—1.093 ft/s
(Vg) =3.28ft/s

V', =1.003 ft/s~— <
vl =3.28 ft/s— <




