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Mark Schemes

Q1.
Question . .
2 Acceptable answers Additional guidance Mark
Number
* Useof F=FkAx (1) Example of calculation:
e k=144Nml() £ A
k=mg/Ax=66x 107 kg x 9.81m s3)/45x 102 m =
7 144 Nm’!
o Useof T=2xn = (1)
: T=2m(0.066/14.4.0)12=0425s
o Useof f=1/T(1 : ,
®OL=UEQ f=I/T=1/0425=235Hz
e f=24Hz (1)
5
Q2.
g::;tl:‘e): Acceptable answers Additional guidance Mark
(a) . 1) Example of calculation
* use of F = Gmmy/r- F=6.67x 100 Nm® kg™ x 29 x 1.99 x 10¥ kg x 36
- 1 (8)) x 199 x 103%kg / (6.5 x 10" m)?
o A= eI force = 6.5 x 10°! N 2
Question : Apsatr 2 :
N Acceptable answers Additional guidance Mark
(b) . Example of calculation
Either F=m?r= mQm/T)r
N 1) | P=4mr/F
e use of F = mv*/r ecf from (a) — 47 x 29 % 1.99 x 10¥ kg x 3.6 10 m /
e useof v=2m/T (6)) 6.5%10°I N
=121x10"¢?
e T=11x10%s @ |T=112x10s
e = 18700 min
X =312 hours
e use of F = me*r ecf from (a) (¢Y) =13 days
e useofw=2a/T (4))
e T=11x10%s @
3
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Q3.

1%:2::: Acceptable Answer Additional Guidance Mark
@ e Satellite would always be above
the same point on the Earth’s
surface 1)
e So that contact/communication
with the space station would be
maintaimned at all times
1) 2
(i1) ) 1
Useof F = G.?l:lm with F =mo™r @
r Example of calculation:
Use of 0 =2a/T @) gy GMm
g r2
r=423x10"m 8)) 2m: GM
h=36x10"m @ |- (T) ~ e
OR e 3/ GMT?
2 ,‘ 4m*
Useof F = GJl:Im with F = m: 8y} r=
r"
‘ @ ’IG.G?XIO“N m? kg® x6.00x10**kgx (8.64x10%)2
Use of v=2mr/T J 4
=49 7 (1) | =423 x10'm
r=423x 1(_) m h=r—R, =423 x 107 — 6.4 x 10°m
h = 36 * 101 m (1) = 3.59 x 107m 4
Q4.
g:::';::l Acceptable answers Additional guidance Mark
Example of calculation:

Converts hours to seconds @

Equates F = G‘:'zm and F = m:~ @
Or

Equates F = G‘:'zm and F = mrw?

Substitutes v = 2%or w= 2?" @
4mer® .

GM = —— derived and used (¢}

M=19x10*" kg 8))

171 x 60 x 60 =615 600 s

GMm _ mv? 2nr
el — and v =—
T r 2 5
P 3
Leads to GM = —;

412 x (1.07 x 10° m)?

M=
6.67 x 10-1T N mZ kg—2(171 x 3600)2(s)2

M=191x10*" kg

h
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OR

Converts hours to seconds

2 2
o Usev= morw:%‘
cM
e Equates F = rzmandF=m:
Or
GM
Equates F = —— and F = mre?

rs

e GM=ra«?OorGM=vr
derived and used

e M=19x10*"kg

Alternative method:
171 x 60 x 60 =615 600 s

2r X 1.07 x10°m
v =

v = 10900 ms™ o
GMm = mv?

. R

GM = v?r

_ (10900 ms™*)% x 1.07 x 10° m
© 6.67 x 10" Nm2 kg2

M=19x10*" kg

Alternative via w =1.02 x 107 rad 57!

Q5.
Question Sesnin : 2
Number Acceptable answers Additional guidance Mark
& ‘Use of can be with any mass m for the orbiting
2 gse °ff = Gmm2/r” and (1) [ body. or by algebraic combination with no m
=mvr
i Example of calculation
s Useofsw=2%n/T (1) | Example of calculation
= % 3= 2

o T=488000s=>57 days @ | FECMemE Sy
GMi? =vr
) = 2mr/

OR v =2mr/T
2 2.3,
3 “=4mr /| GA
o Useof F = Gmmy? and F F=dmr i ‘
= marr =47 (1.34 x 10° m)* / 6.67 x 107" N m* kg™ x

507 x 10¥ kg =2.39 x 10" ¢

e Useof w=2nwT
T=488 000 s=5.7 days 3

e T7=488000s=5.7days
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