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These questions belong to
CIE, not to us.

The examination questions, mark schemes and examiner comments in this pack
were written and published by Cambridge International (CIE). They are past
assessment materials, reproduced here so that students can revise from them.

What we do not own

STEMUP is not affiliated with CIE and does not own, and makes no claim to own, any of
the question, mark scheme or examiner report material in this pack. CIE has not
endorsed, approved or been involved in the production of it. CIE and the qualification
titles used here belong to their respective owners and appear for identification only.

Where to find the originals

CIE publishes its past papers, mark schemes and examiner reports. Always check the
current syllabus at cambridgeinternational.org before you revise.

If you hold the rights to any material in this pack and would like it amended or
removed, contact admin@stemup.co.uk and we will act on it.
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Answers

1.9702_w2l_MS_41 Q:1

Answer Marks
(a) constant speed or constant magnitude of velocity B1
acceleration (always) perpendicular to velocity B1
b)i) |F=mv2/r c1
or
v=rw and F=mre?
F =790 x942/318 A1
=22000N
(b)(ii) | centripetal acceleration: same B1
maximum speed: greater B1
time taken for one lap of the track: greater B1
2.9702_w21_MS 42 Q:1
Answer Marks
(@) acceleration perpendicular to velocity B1
(b)(i) decreases B1
(b)(ii) (acceleration of) 9.8 ms2 is caused by weight of car B1
gerzntri petal force must be greater than weight of car
(acceleration > 9.8 ms-2) requires contact force from track B1
?crentripetal force > weight) requires contact force from track
(c) Yamw? = Yamvx? — mgh c1
a=v2/r c1
w2=23.82-2x9.81x0.62s0 vy =15ms"’ A1
a=1.52/0.31 = 7.3ms2 (which is less than 9.8ms2) so no
or
w=(9.81x0.31)=174ms"so n? =174 + 2x 9.81 x 0.62 (A1)
vx = 3.9 ms™" (which is greater than 3.8 ms™") so no
(d) acceleration is independent of mass so makes no difference B1

or
mass cancels in the equation so makes no difference
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796 APPENDIX A. ANSWERS

3.9702_w2l_MS 43 Q: 1

Answer Marks
(a) constant speed or constant magnitude of velocity B1
acceleration (always) perpendicular to velocity B1
o)) |F=m2/r c1
or
v=rw and F=mra?
F =790 x942/318 A1
=22000N
(b)(ii) | centripetal acceleration: same B1
maximum speed: greater B1
time taken for one lap of the track: greater B1
4.9702_s20 MS 41 Q:1
Answer Marks
(a) force acting between two masses B1
'f:::rce on mass due to another mass
'f::arrce on mass in a gravitational field
(b) arc length = r@ A1
d=15x10"x12x10°=18x10"”m
(c)() w=2r/T c1
= 2r/(44.2 x 365 x 24 x 3600) A1
=45x10rads™
(c)(ii) gravitational forces are equal c1
::’;ntripetal force about P is the same
Mixa? = Mao(d — x)a? so My [ Ma = (d—x)/ x A1
(e)(iii) | x=0.4d c1
6.67 % 107" x My = (1.0 — 0.4) % (1.8 x 10'2)3 x (4.5 x 10792 c1
My =1.1x10%kg A1
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QL.

1

Q2.

4

Q3.

1

Q4.

(a) (i) angle (subtended) at centre of circle

by an arc equal in length to the radius (of the circle)

(ii) angle swept out per unit time / rate of change of angle
by the siring

(b) friction provides / equals the centripetal force

072 W = mda”
0.72mg = mx 0.35¢"
@ = 4.49 (rad s™)

n (w/27) x 60

43 min~' (allow 42)

(c) either centripetal force increases as rincreases

or centripetal force larger at edge
so flies off at edge first
(F = mre* so edge first — treat as special case and allow one mark)

(a) (i) (¢ =) @t (allow any subject if all terms given)

(i) (SQ =) rsinat (allow any subject if all terms given)

(b) this is the solution of the equationa = —atx
a = —a'xisthe (defining) equation of s.h.m.
(e) (i) f= @l2n
= 47/2=n
= 0.75Hz
(ii) v= rm(r must be identified)
= 47x12
= 56cms™

(a) angle (subtended) at centre of circle

(by) arc equal in length to radius

(b) (i) pointS shown below C

(ii) (max) force / tension = weight + centripetal force
centripetal force = mre*
15 = 3.0/9.8 x 0.85 x &*
w=76rads”
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(b)

Q5.

1 (a) (i)

(if)

(b) (i)

(i)

Q6.

7 (a) ang

B(rad) =2r x(10.3/360)
=0.180 rad (n.b. 3 sig. fig.)
(i) tan@ =0.182 (n.b. 3 sig. fig.)

(ii) percentage error =(0.002/0.180) x 100
=1.1 (%)

(allow 0.002/0.182 and allow 12 4 sig. fig.)

angle subtended at centre of circle ...
arc equal in length to the radius ... e

arc = rand for one revolution, 8rC = 275 ...
S0, 5 2T = 27 et tanesns e saesaeaae e staaaeaae e ate s taean e ae e e e eaaea s eanas s arn e st nra e nneens

either weight provides/equals the centripetal force

or acceleration of free fall is centripetal acceleration ..o,
Q.8 IOUTB K B cieniciesinivimies ot wins i s et i iyt b e b i
force in cord = weight + centripetal force (can be an equation) .............ccceeceee.
force in cord = (L — 13) = 5/1.8 or force constant=5.0/1.8 .......cccooiiiiiiniieans
(L—13)x5/M1.8 = 50 + 5/9.8x L x 102 x 8.7% oo
B o BT s e o o ot S e i e i i S B S S i S B

(constant centripetal force of 5.0 N gives L = 16.6 cm allow 2/4)

le subtended at the centre of a circle

by an arc equal in length to the radius

(b) (i)

(ii)

Q7.

arc = distance x angle
diameter = 3.8 % 10°%x9.7 x 10°®
= 3.7km

Mars is (much) further from Earth/away (answer must be comparative)
angle (at telescope is much) smaller
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2

(a) (i)

(ii)

F=Rcoséd
W= R sind
dividing, W= F tan#

(max. 1 if derivation to final line not shown)

provides the centripetal force

(b) either F=mA/rand W= mg
orvf = rg/tan &

v =

Vv =

(14 = 1072 x 9.8)/tan 28°
2.58
1.6ms™
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