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11. (I) An atomic nucleus at rest aecays radioactively into an
alpha particle and a smaller nucteus. What will be the speed
of this recoiling nucleus if the speed of the alpha particle is
2.5 X 10°m/s? Assume the nucleus has a mass 57 times

greater than that of the alpha particle. R
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53. (II) An atomic nucleus of mass m traveling with speed v col-:;%

lides elastically with a target particle of mass 2m (initially at 5’ H J @
rest) and is scattered at 90°. (a) At what angle doesthe tar- £ | )W,

S et particle move after the collision? at are the final 3 V -
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99. The gravitational slingshot effect in Fig. 9-52, shows the

planet Saturn moving in the negative x direction at its
orbital speed (with respect 0 the Sun) of 9.6km/s. The

“mass of Saturn is 5.69 X 10% kg, A spacecraft with mass

825 kg approaches Saturn, moving initially in the +x direc-
tion at 10.4 km/s. The gravitational attraction of Saturn (a
conservative force) causes the spacecraft to swing around it
(orbit shown as dashed line) and head off in the opposite
direction. Estimate the final speed of the spacecraft after it
is far enough away to be nearly free of Saturn’s gravita-

tional pull.
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6. (1) Calculate the angular veiocity of the Earth (a) in its e ;> -
orblt around the Sun and (b) about its axis. e
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§7. (II) Determine the angular momentum of the Earth 00 - / M fwg ., ()ﬂ/ % "{; @, % ey S éﬂ / .
(a) about its rotation axis (assume the Earth is a uniform /O / A - St e b4 A i

sphere), and (b) in its orbit around the Sun (treat the Earth

as a particle orbiting the Sun). The Earth has mass =

gg;ti(ewsﬁ rfms 64 X 105m, zind is 1.5 X 10°km @ %“’M = 27{ i’&i/ »
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17. (II) The angular acceleration of a wheel, as a function of g e S A f“{ @
time, is @ = 5.0f2 — 3.5t, where « is in rad/s® and  in sec- i . w R
onds. If the wheel starts from rest (6 = w = 0 at t = 0), | s \/ - f’ TS - O’ .
determine a formula for (a) the angular velocity @ and A, “’6
————— o (b) the angular position’ 8, both as a function of time. " .

(¢) Evaluate w and 9 at ¢ = 2.0s.
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53. (I) A diver (such as the one in Fig. 10-30) can reduce her Ll/ R

moment of inertia by a factor of about 3.5 when changing

from the straight position to the tuck position. If she makes 2 Z - ,[
two rotations in 1.5 s when in the tuck position, what is her & -

: 7 s
§ _angular speed (rev/s) when in the straight position? h 7 4 <z
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86. The Moon orbits the Earth so that the same side always
faces the Earth. Determine the ratio of its spin angular
momentum (about its own axis) to its orbital angular #
momentum. (In the latter case, treat the Moon as a particle : }’n\ 5
) e

.___4_—~.,~.7—-ﬂ--kb_”._ ’77” orbmngthe Emh)‘____——// — -
' LMMAJ Y 4 /’m, (3 %) E)w

,,,,,,

R - O bt/ W@ {ay pomdn e
o [, = vV Re = uhe /2R )
. /) T~ ?m/f‘“” VE .
e ,/\&‘ 27w /Paz O'f”é,f%x / /ﬂﬁmnfy/ e &/yﬂf@ ”
7— 7

] P ,¢
' 6/9 ¥y a/f/{«‘f//ff AL ﬁ"’ ,%f/ /Jj /QM ) .
- 7144' v i Z J Ws m |

7, y ' / ; - Fte
frdwme i U k) 4 itz - ;’ﬂ/ﬂa’,{/if A B Y/ bt ; Z = T
]

' “' /
%Mﬂ f‘jf?/"«‘:'?jﬁ/ [ Wwf aj’,ﬂﬁ@/ g §er *{ o Sarg /’5"4 e / s s M»t

é % i‘f”% [0 J Is = 7, Wff”“’ /w; 7’<

hﬂ/"a, u4.0 A P

— T
| Loz cHMlin” =,

I 5; Ly - .z:’Zf /W/\ » // - l{@ﬂ\ll
i ) Tul /T 5 E

U
ALY
N
N
i




