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14) A
15) D
16) D
17)
5(a)(i) N 8.6 Award full marks for any solution which arrives at 3
m( = %) = E (=573 rad s") v the correct answer by valid physics.
\ o
O(= w) =573 x 040 =2.3(2.29) (rad) v
= zéﬂxsso =130 (131) (degrees) v
n
for s((=vt) =86x0.40 (=344m) v
=— x360 v =130 (131) (degrees) ¥ ]
2nx1.5
S(a)(ii) Estimate because rope is not horizontal. 2
tension Fl=mw’r) =025x578x15 v = 12(3)(N) ¥
for F(= ’LJ SRR OO
r 1.5
5(b) F 60 Allow 2 (rev s ') for 2™ mark. 2
maximum ex = ‘_ =, |——— (=126)(rads™) ¥ Ignore any units given in final answer.
mr 0.25x1.5
maximum j(: ﬁ) 126 o0 (revs™) v
2x] 2n
) Fr 60x1.5 "
[or maximum v = ,/— = (=18.0)(ms™ ) v
m 0.25
maximum f] = —— | = _190 =201(revs) v ]
2mr ) 2mx1.5
5(c) The student's writing should be legible and the spelling, punctuation max 6

for the

and g
clear.

The student's answer will be assessed holistically. The answer will be
assigned to one of three levels according fo the following criteria.

High Level (Good to excellent): 5 or 6 marks

The information conveyed by the answer is clearly organised, logical and
coherent, using appropriate specialist vocabulary correctly. The form and
style of writing is appropriate to answer the question.

The student appreciates that the velocity of the ball is not constant and that
this implies that it is lerating. There is a preh and logical
account of how Newton's laws apply to the ball's circular motion: how the
first law indicates that an inward force must be acting, the second law shows
that this force must cause an acceleration towards the centre and (if referred
to) the third law shows that an equal outward force must act on the point of
support at the centre. The student aiso understands that the rope is not
honzontal and states that the weight of the ball is supported by the vertical
component of the tension.

Intermediate Level (Modest to adequate): 3 or 4 marks

The information conveyed by the answer may be less well organised and not
fully coherent. There is less use of speciali bulary, or speciali
vocabulary may be used incorrectly. The form and style of writing is less
appropriate.

The student appreciates that the velocity of the ball is not constant. The
answer indicates how al leas! one of Newton's laws applies fo the circular
motion. The student’s understanding of how the weight of the ball is
supported is more superficial, the student possibly failing to appreciate that
the rope would nof be horizontal and omitting any reference fo components
of the tension.

hould be sufficiently ing to be

A high level answer must give a reasonable
explanation of the application of at least two of
Newton's laws, and an appreciation of why the rope
will not be horizontal.

An intermediate level answer must show a
reasonable understanding of how at least one of
Newton's laws applies to the swinging ball.

A low level answer must show familiarity with at
least one of Newton's laws, but may not show good
understanding of how it applies to this situation.

References to the effects of air resistance, and/or
the need to keep supplying energy to the system
would increase the value of an answer.

@TOPhysicsTutor

facebook.com/TheOnlinePhysicsTutor



https://twitter.com/TOPhysicsTutor
http://theonlinephysicstutor.com
http://facebook.com/TheOnlinePhysicsTutor

theonlinephysicstutor.com

5(c) Low Level (Poor to limited): 1 or 2 marks max 6
The information conveyed by the answer is poorly organised and may not be
relevant or coherent. There is little correct use of specialist vocabulary. The
form and style of writing may be only partly appropriate.
The student has a much weaker knowledge of how Newton's laws apply, but
shows some understanding of at least one of them in this situation. The
answer coveys little understanding of how the ball is supported vertically.
The explanati p dina p hould include a
h lection of the following points concerning the physical
[ P d and their q in this case.
*  Firstiaw: ball does not fravel in a straight line, so a force must be
acting on it
« although ball has constant speed its velocity is not constant
because its direction changes constantly
. bS:causdelits ve‘;‘oc:flg is cha:hging ir} is acwl;:li;'g" \ — A reference to Newton's 3" law is not essential in
. cona law:. '@ force on {he Dall causes all 10 acCelerate (or 2 z
changes the momentumn of it) in the direction of the force gn an::er OOESldered dtodb“ema hlgmh Iev.el response.
« the acceleration {(or change in momentum) is in the same direction marks may be ar:var o en there [s no
as the force reference to the 3" law.
« the force is centripetal: it acts towards the centre of the circle
e Third law: the ball must pull on the central point of support with a
force that is equal and opposite to the force pulling on the ball from
the centre
« the force acting on the point of support acts outwards
«  Support of ball: the ball is supported because the rope is not
horizontal
« there is equilibrium {(or no resultant force) in the vertical direction
« the weight of the ball, mg, is supported by the vertical component
of the tension, F cos & where @is the angle between the rope and
the vertical and F is the tension
¢ the horizontal component of the tension, F sin &, provides the
centripetal force m af r
Credit may be given for any of these points which are described by
reference to an appropriate labelled diagram.
18)
a i arrows to show R (or N) vertically up and mg (or W) vertically down and 1
along the same line (within £ 2mm) v’
a ii mv? mv? v2
mg-R=— .R=mg-—V |=m(g—— 1
T T T
2 2
a iii _ v . _ 11
useof R=m (g - —) givesR = 12(9.81 -V
r 23 2
=55 (54.6)(N) v
b R decreases (as v increases) v’
. mv? . v
because mg is unchanged but — is larger
T
) ) . . max 3
at higher speeds R becomes = 0 [or package is not in contact with the
floor] v
. - -1 -
supported by calculation egwhen v=15ms™, R=0.33N (or=0) v
Total 7
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19)

(a) _2m\_ _2n _ 360\ _ 360
w(_ T)_97x60/ [orw(— T)_97x60]
=1.1x107(1.08x107°) v  [=6.2(6.19) x 107
rad s~ [accepts™'] v [degree s™]

() () M muwror P =2 v
T (O]

6.67 X 10”11 x 5,98 x 1024
i = v
gives r (1.08 x 10-3)2
- r=6.99 x 10°(m) v
(b) (i) | F(=mw’r)=1.1x10°x(1.08 x107°)*x6.99 x 10° v
=9.0 x 10° (8.97 x 10*)(N) v
GMm 6.67 X 10711 x 598 x 102* x 1.1 x 10*
[or F(— rz ) - (6.99 X 106)2 Y
=9.0 x 10* (8.98 x 10%)(N) v]
Total
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