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OCR A PHYSICS | CIRCULAR MOTION 02 Written mark schemes

Q01 | CM10C 3 marks

June 2018 | H556/01 | Q21(c)

Question Answer Marks Guidance
(c) mvir=mg or Vir=g C1 | Allow: vV/r=aand a = g or mv"/r = ma and a=g
Allow: any subject
¥ =9.81x0.25 C1 Allow: any subject
v=16(ms") A1

Note: qualified 2.21 (ms™) scores 2 marks.
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Q02 | CM23B3 3 marks

June 2022 | H556/03 | Q1(b)(iii)

Question Answer Marks Guidance
(iii) | Any 2 from: B1 x 2 | Allow the pole for A and the equator for B throughout
e Forces are balanced at A /there is no Allow weight provides the centripetal force but do not allow
centripetal force at A / forces are unbalanced at normal contact force/upthrust provides the centripetal force
B / there is a resultant or centripetal force at B Allow acceleration in place of force

Ignore any statement that suggests that centripetal force is a
separate or additional force

e correct balanced forces equation at A e.g. Rn=W-U
e correct expression of Newton's second law at B e.g. (mrw*or maor) F= W-U- Rs
e calculation of centripetal force at B Centripetal force (= ma =760 x 5.4 x 107) = 4.1 x 10* (N)

Possible ECF from (b)(i)

o calculation of normal contact force at A Ra(= W- U = (680 x 8.87) — 980) = 5760 (N)
Possible ECF from (a) and (b)(ii)

calculation of normal contact force at B Re(= W—-U- ma=5760-4.1x10%
Possible ECF from (a), (b)(i) and (b)(ii)

therefore reaction force (must be) greater on A Conclusion must follow some valid and relevant reasoning in
B1 which upthrust is mentioned

Allow reverse argument

Allow CF is negligible therefore reaction force is same at A and
B
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OCR A PHYSICS | CIRCULAR MOTION 02

Q03 | CM14

June 2019 | H556/03 | Q4(b)

Written mark schemes

6 marks

Question Answer Marks Guidance
(b) | () | F=(mv3r=)8.0x1.5%2.0 c1
F=9.0(N) A1 Allow answer to 1s.f.
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OCR A PHYSICS | CIRCULAR MOTION 02

Q03 | CM14 - continued

June 2019 | H556/03 | Q4(b)

Written mark schemes

6 marks

Question

Answer

Marks

Guidance

(b)

(ii)

e Suitcase accelerates / changes its velocity /
(constantly) changes direction / has a resultant
force acting on it / is no longer in equilibrium

¢ The resultant force must act (horizontally) towards
centre of circle / to the left

e The centripetal force can only be provided by (an
increase in) F

e Increased vertical component of F means the
vertical component of R must decrease (in order
to balance W)

So R must decrease

B1x4

A0

Any answer that mentions centrifugal force scores 0/4

Ignore any statement that treats the centripetal force as an
extra force

Allow net or unbalanced or total for resultant throughout

or Fcos30° — Rsin30° increases (from 0 to 9.0 (N)) /
the (magnitude of the) horizontal component of F must
exceed the (magnitude of the) horizontal component of R

not a resultant force acts towards Y

e.g. Friction is the only force able to provide the centripetal
force /only F has a component to the left

Allow F provides the centripetal force

Not the horizontal force must increase / increases

or Fsin30° + Rcos30° = W /W is the vector sum of Fand R/
W = (F? + R?)” (and F increases while W remains constant)
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Q04 | CM19

November 2021 | H556/01 | Q22

Written mark schemes

10 marks

Question Answer Marks Guidance
22| (a)| (i) | {v=wrandw=2rf} or v=2nfr B1

Comparison with y = mx leading to gradient=2 n r B1
Z://Af= 2nr Allow v/f=2nr

(ii) | Line of best fit drawn B1
Gradient=62.5 (m) M1 Allow £ 3
2nr=62.5 M1 Allow ECF on gradient
r=9.9(m) A0

(iii) | p — m:Z or F = ma and a:v?2 C1

_17x 107 9x9[2.0 x 107)° C1 Allow use of candidate’s answer for (ii) or use of “10’
F=6.8x10™(N) A1 | Expectanswers of 6.8 or 6.9 x 1014 (N)
(b) r« V2 | speed increases by a factor of V2 C1 Allow substitution into correct equation with r doubled

maximum speed = 2.8 x 107 (m s™") A1 Allow recalculation from previous value of force in (a)(iii)
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OCR A PHYSICS | CIRCULAR MOTION 02 Written mark schemes

Q05 | CM16 7 marks

November 2020 | H556/01 | Q20

Question Answer Marks Guidance
20 | (a) F=ma?r and o=2rf M1 Allow F = mv2/r and v=2xfr
kmg = ma?r M1 Allow this mark for kmg = mv?/r
Clear algebraleading to f2 = (%) X % Al
(b) y-intercept=-0.45 C1 Allow +0.05
Allow attempt at calculating y-intercept using gradient
and a pointon the line.
1 k
Elg(g )=—o.45 c1
(g_) _ 1009 C1 Not e?-°wrong physics
4
2
_0126x4xm Allow k in range 0.48 to 0.63
k=051 9.81 A1 Note Answer must be to 2 SF
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