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Mark Schemes
Q1.
Q.uesnm‘I Acceptable answers Additional guidance Mark
Numbe:
e A (resultant) force F 1s required to alt: A (resultant) force acts to the
maintain circular motion - centre of the circle.
)
e This force 1s friction (between
car/slider and track) AN
® Asvincreased F required increased
until 1t exceeds friction and car
slides off track (1) 3
Q2.
Quesnon Acceptable answers Additional guidance Mark
Number
. For MP3. accept correctly rounded
i e Useofw=2n/T (1) | answers in range 6.5 x 107° radian 5™
6 e dinn ol
e For at least 2 full cycles Ll s
o ©=06.5x10"%(radians™) (1) | Example of calculation 3
@ =3%x2m/(56 %24 %60 x60)s
=6.49 % 107° radian s™*
5 : (1) | Example of calculation
ii e Equates F = Gmmyr and F = mw-r o
Or F = Gmumy?* and F = mv*/r with ) rP=6.67x10" Nm*kg?x0.12 x 1.99
v=2mrT x 10® kg / (6.5 x 107° radian s71)?
e Correct rearrangement and @ r=72x10m 3
bstitution (e.g. in 7 = Gmy/ @’
i o) (r=7.6 x 10° m for ‘show that” value)
e r=72 x10°m (ecf from (b)(i))
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Q3.

Question
Number

Answer

Mark

(@)@)

R=932 kN

Example of answer
R=950kg x 981 ms™
R=9320N

0y

(a)(i)

Useof F = 7n}»"1./r
R=mg—mv'/r
R = 2480 N ecf their value of R

Example of calculation
R=9320N—-(950 kg x 12.0° m’s™>/20.0 m)
R=2480N

0y
0y
0

%]

(b)

An answer that either states implicitly or implies that

"The required centnipetal force = mg and so cannot be provided'.

6y

Total for question

h

Q4.

Question
Number

Acceptable answers

Additional guidance

Mark

e inner lane covers a smaller distance (1)

e inner lane has a smaller radius of
curvature (1)

e (maximum horizontal force is the same
for both cars) therefore maximum speed
is greater for the car on the outside lane
(so outcome unclear)

)
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