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Mark Schemes

Q1.

Question Acceptable Answers Additional Guidance Mark
Number

®

‘ (1) | Example of calculation
* useof/=L/4nd 3.25 % 107 W m2 = L /4n(4.00 x 106 m)’

e 1=653x102W (| 1=653x102W

e =0.17% of Sun 1) | 6.53 x 105 W/3.85 x 10 W =0.17% 3

(i1) B Example of calculation
* useof L =gdl’ (1) | 6.53 x 108 W=5.67 x 10 W m2K™x 47 (9.81

o T=3124() @ S EE

e Statement relating ) T'=3124K

calculated values
of Tand L to
main sequence on
H-R diagram

Q2.

Owestn Acceptable answers Ad(.lmonal
number guidance

(i) Either
e Whenx=Rg, F=GMm/R? (1)
¢ F=GMmRoRe’® so k=me?=GMm/Re® (1)
o Useof 7=2w'ew (1)
o T2=4a¥e? =412 Re’/GM
So T = 2nV(R3 /GM) (1)

Mark

OR

From graph F=-(g/Ro)r (1)
From which o =V/| (g/Ro) ()
Use of 7=2'ew (1)

SoT = 2mV(R, /g9) (1)
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Q3.

Question Acceptable answers Additional guidance | Mark
number
(i) Either
Centripetal force = mv¥/Ro = GMm/Re? (1)
e 472 Ro¥ TRo= GMRe? (1)
o T2=4n¥e? =41 Re*/GM
So T = 2nV(R? /GM) (1)
OR
¢ mg=mv¥Ro=m &?Ro (1)
* Sow=V(g/Ro) (M)
o T=2wo=21V(Ry/g) (1) 3
(I%uesuon Acceptable answers Additional guidance Mark
umber
(i) ) Example of calculation
e Use total mass / mass of D ion (1) |N=50x10°kg/33x10kg=15x 10%
" e p=15x10"x138x10 2 JK x
Ussntal~0kr @ | 130000 000K /98 m®
e p=28x 10° Pa 1) [=277x 10* Pa 3
(ii) > Example of calculation
o Useof'am<c=>=3/2kT Vam<c>=32 kT
Orpl= l,~"3_(Nm-:::t2::>) (ecffor N @ 11/61(:3(?”3(:(1 io;;okgé(;( OOC;)-K= MR
and p from (1)) @ |<c>=16x102m*s?
o Va==13x10ms™! Veer==128x10°ms™ 2
(iii) s 7 ) Example of calculation
e Use of AL /A=v/c to determine AL (1) | AZ/1.064 x 10°m=15x 10°m s71/3.00 x
8. -l
e Adds shift to original wavelength ) 1133 :1553 %10~ m
e 1.075%x10°m A+2Ai=1075%x10%m
@ 3
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