5.8 Cambridge Assessment @
@Y International Education
Interactive

Interactive Example Candidate Responses
Paper 4 (May/June 2016), Question 1
Cambridge International AS & A Level
Physics 9702

Version 1.0



In order to help us develop the highest quality resources, we are undertaking a continuous programme of review; not only to measure the success of
our resources but also to highlight areas for improvement and to identify new development needs.

We invite you to complete our survey by visiting the website below. Your comments on the quality and relevance of our resources are very important
to us.

www.surveymonkey.co.uk/r/GL6ZNJB

Would you like to become a Cambridge International consultant and help us develop support materials?

Please follow the link below to register your interest.

www.cambridgeinternational.org/cambridge-for/teachers/teacherconsultants/

Copyright © UCLES 2018
Cambridge Assessment International Education is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of the University of

Cambridge Local Examinations Syndicate (UCLES), which itself is a department of the University of Cambridge.

UCLES retains the copyright on all its publications. Registered Centres are permitted to copy material from this booklet for their own internal use. However, we
cannot give permission to Centres to photocopy any material that is acknowledged to a third party, even for internal use within a Centre.


http://www.surveymonkey.co.uk/r/GL6ZNJB
http://www.cambridgeinternational.org/cambridge-for/teachers/teacherconsultants/

1

A binary star consists of two stars A and B that orbit one another, as illustrated in Fig. 1.1.
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Fig. 1.1

The stars are in_circular orbi reular orbils with the centres of both orbits at point P, a distance d from the
cantre of star A,

(a) (i) Explainwhy the cantripetal forca acting on both stars has m@;i'nagnrmde
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(a)(i) gravitational force provides/is the centripetal force B1
same gravitational force (by Newton Ill) B1 [2]
(a)(ii) w =2n/T
=21/ (4.0 x 365 x 24 x 3600) C1
=5.0(4.98) x 108 rad s A1 [2]
(b)(i) (centripetal force =) M,dw? = M,(2.8 x 10® —d)w?
or
M,d, = M_dB C1
M,/M,=3.0=(28x10°-d) /d C1
d=70x 10" km A1 [3]
(b)(ii) GM,M; /(2.8 x 102 = M, dw? B1
=(2.8x 10")? x dw?/ G
= (2.8 x 10")? x (70 x 10") x (4.98 x 10%)%/
(6.67 x 10 C1
= 2.0 x 10% kg AT [3]
[Total: 10]
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 {(b) The of the centres of the stars is 2.8 10%km.
The messof star A iz M, The mass of star B is Mg,

The ratio % Is 3.0. Your
Mark Q1 Mark scheme
(il Determine the distance d. 4 B ] (a)(i) gravitational force provides/is the centripetal force B1
T Te it -t&f, Sl Jg*'— anel 1(a)(i) same gravitational force (by Newton Il1) B1 [2]
MAMEL;ME,M(E.E xlﬂ?-ﬂij- @) |w =2n/T
=21/ (4.0 x 365 x 24 x 3600) C1
Ma ?-H”’;ﬂz’ -3 —5.0(4.98) x 10 rad s~ Al [2]
AE
(b)(i) (centripetal force =) M,dw? = M,(2.8 x 10® —d)w?
rools Fen Flo o’ Lo, or
B X' 1L km 3] fitaltii) mAO/lA,\; ’\fB: E; 08X 10t —a)/d 3
_ A B~ VY T4 -
(i) Usa your answers in (a)(ii) and (b)(i) to determine the mass M, of star B, d=70x 10" km A1 [3]
Explain your working.
. - (b)(ii) GM,M; /(2.8 x 102 = M, dw? B1
: ":—Mﬁ—t‘:—a' T o PR %: M, = (2.8 x 10")? x dw?/ G
. _ = (2.8 x 10")? x (70 x 10") x (4.98 x 10%)%/
asin; (6.67 x 10™) C1
1(b)(i) = 2.0x10%kg A1 [3]
[Total: 10]
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A binary star congists of two stars A and B that orbit cne another, as ilustrated in Fig. 1.1,
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The stars are in circular orbits with the centres of both orbits at point P & distance o from the
caritre of star A, ’

{i) The period of the orbit of the stars about point P is 4.0years,

Calculate the angular spaad o of the stars,
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(a)(i) gravitational force provides/is the centripetal force B1
same gravitational force (by Newton Ill) B1 [2]
(a)(ii) w =2n/T
=21/ (4.0 x 365 x 24 x 3600) C1
=5.0(4.98) x 108 rad s Al [2]
(b)(i) (centripetal force =) M,dw? = M,(2.8 x 10® —d)w?
or
M,d, = M,dB C1
M,/M;=3.0=(28x10°-ad)/d C1
d=70x 10" km A1 [3]
(b)(ii) GM,M; /(2.8 x 102 = M, dw? B1
M, = (2.8 x 102 x dw?/ G
= (2.8 x 10")% x (70 x 10'%) x (4.98 x 1078)?%/
(6.67 x 107") C1
= 2.0 x 10% kg A1 [3]
[Total: 10]
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* (b)) Tha saparmiﬁn af the cantres of the stars is 2.8 10%km,
The mass of star A is M,. The mass of star Bis M.

The ratio ﬂ’u‘.a a0, . Your
-, CFe _tm . Mark (0| Mark scheme
(I} Determine the distance d. Aa6) (a)(i) gravitational force provides/is the centripetal force B1
L.!Jl aju same gravitational force (by Newton I1) B1 [2]
WA R O - W &8 x10%~ )
A M& . @) |w =2m/T
Mo xdwgd?z (2.Bxlo ‘ﬁ')}‘ad: ' =21/ (4.0 x 365 x 24 x 3600) C1
Me ' : ' . ) = 5.0 (4.98) x 10 rad s™' A1 [2]
Brta & % xho%' ™ PR . (b) (i) (centripetal force =) M,dw? = M,(2.8 x 10% ~d)w?
- or
- _ . o 1(a)(ii) 20a B
e ¥ 1; K ST B - T B PR km [3] MA/ MB =30=(28x 108 -a/d C1
{Ii} '-é;?h:,rnur arﬂ:::;ln {a)(ii) and {h][rj to detarmine the mass M, of star B, d =70 x 107 km Al [3]
in yl:uur ng. -
Fozrme w? = Dol wDiym . | (b)) | GM,M, /(2.8 x 101)2 = M,da? B1
- g = (2.8 x 10" x dw?/ G
oAv L2 = G\__gﬂﬂ : = (2.8 x 10")2 x (7.0 x 10'°) x (4.98 x 109)%/
) - pap (6.67 x 10™) C1
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A binary star consisis of two stars A and B that orbit one ancther, as Hlustrated in Fig. 11
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The stars are in circular orbits with the centres of bath orbits et point B, a distance d from the
centre of star A

(a) (i) Explainwhy the centripetal force acting on both stars has the same magnitude,
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(a)(i) gravitational force provides/is the centripetal force B1
same gravitational force (by Newton Ill) B1 [2]
(a)(ii) w =2n/T
=21/ (4.0 x 365 x 24 x 3600) C1
=5.0(4.98) x 108 rad s Al [2]
(b)(i) (centripetal force =) M,dw? = M,(2.8 x 10® —d)w?
or
M,d, = M_dB C1
M,/M;=3.0=(28x10°-ad)/d C1
d=70x 10" km A1 [3]
(b)(ii) GM,M; /(2.8 x 102 = M, dw? B1
=(2.8 x 10")? x dw?/ G
= (2.8 x 10")% x (70 x 10'%) x (4.98 x 1078)?%/
(6.67 x 107") C1
= 2.0 x 10% kg A1 [3]
[Total: 10]
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(b) The saparation of the cantres of the stars s 2 Bx 10%km.
The mass of star A is My, The mass of star B is My,

M, Your
The ratlo Wy B 3.0. . Mark Q1 Mark scheme
© Dstermine e stance o (a)(i) gravitational force provides/is the centripetal force ~ B1
. o 1(a)(i) same gravitational force (by Newton |ll) B1 [2]
%.‘r T F‘@W O = Txd (@)i) |w =2m/T

s (T By M— T LRy v = 271/ (4.0 x 365 x 24 x 3600) c1

/q\_ﬁk; g,%m L =5.0(4.98) x 10®rad s Al 2]
= 3 LR 1 i3
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. (b)(i) (centripetal force =) M,dw? = M,(2.8 x 10® —d)w?
'M.. - ﬁd.g or
G v 1(a)(ii) M,d, = M,dB C1
Ma PR I L . S km 3] M,/M,=30=28x10°-d/d C1
(i) Use your ansl'!u'\l&rs InEa]n[lij and (B){i} to detarmine the mass M, of star B. d=70x10"km Al I3l
Explain your working. -
(b)(ii) GM,M; /(2.8 x 102 = M, dw? B1

M, = (2.8 x 10" x dw?/ G
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