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Objects given:
To be found:
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Objects given:
Tao be found:
Diraect solution:
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A free panmicle P with POSIEON £(1) i oa
The accelerntion aittaf Pin 5.
Take the second de
Item (D),

J' T -
tems (A, B, C. G} cannot be right because the [- and 2-components must be Zero, Toerm (B is

out because the 3-component can T i
e vﬁpimm i il depend on ¢, [iem {F) is oul when care 15 taken with the

mof-mertial frame 5

Fivitive of each COmponent of o),

A different free particle I with position xir} in the non-inertial frame .

:'.‘IF hl_n W expressions for xif) which could describe the motion of P,

asis ?E:qun{mu vielding the same acceleration {second derivative) as the original,
ftems (C. I, E, F, G) are oul because the -component

has the wr BT S
5 out hecause it has the wrong sign. g powers of £, and item {A)

A free partiche P with mass ar and acceleration alr) in a non-inertial feame 5

The force needed to make P laok free in 5,

Multiply a by m 10 yield the apparent force on P, and reverse the s,

Ttem (G

ltem (F) has the wrong sign, items (D, E) have forgotten mr. itern (A) has m in the denominator
and items (B, C) have the wrong power of 1. This leaves only flem (G).

All free particles in any non-inertial frame.

Lipr 1o theee true statements abour them,

Eliminate the ahsurd statements. Thal gets rid of items (A, B, D, G).

[terms (C, E, F).

ltem (L) 15 frue for free pamcles moa purely rolating non-inertial frame; item (B} is true by
the analysis in Q18, fem (F) is true since the particles have the same acceleration.

A planer which has the same mean destance from its star as Barth his Trom the Sun, but which
orbils twice as fast

The mass of its star.

eir = GmM/ so 0% is proportional 1o Mir,

If v is doubled, &2 is quadrupled. so the mass of the star is four times that of Earth: wem (F).
By Kepler's thind law, planetary comparizons depend on the square of the orbital period

Acosecond planet which 15 four Umes as far from ils star as i the first,

The period T of is fowcslary orbi,

By Kepler's third low, 720r is constant for any planerary system.

T 1= eight umes the period of the first planes: em (F)

From Q21. {ro?) is a constant, so ¢ for the second planet is cut in hall while its orbit is four
fimes as large.



