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Formulae

uniformly accelerated rotion,

refractive index,

capacitors in series,
capacitors in parallel,
capacitor discharge,
pressure of an ideal gas,

radioactive decay,

criticat density of matter in: the Universe,
relativity factor,

current,

nuclear radius,

sound intensity fevel,
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Answer all the questions.

1 Fig. 1.1 shows part of an arrangement used fo determine the acceleration of a metal plate that

falls vertically.
; metal plate
- E
h
ight beam A = = = = = = = == 4 ===~~~ - R —
. 4 timer
light beam B - — — — — — — = = — Lo {:}/

Fig. 1.1

The metal plate is released and falls a distance & of 0.500m before breaking fight beam A. The
piate falis a further distance d before breaking a second light beam B.

{a) Assume the metal plate starts from rest and has an acceleration of 8.81 ms =

{i) Show that the time taken for the plate to fall 0.500m from rest is 0.319s.
, S= O. 5 o=9.38 \

Sz y(-r_._o& m

{ii) Calcuiate the ave;age speed of the p]ate over the distance h

ahr'e—}u?g Sf@dl: S - 0.5 -
"E O3

AVETAQE SPEBT T .ovomuitee e rebaere et sreraanssnene ms~! [2]
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{b} The length / of the plate is measured. This value is entered info the $imer. When the plate
breaks the light beams A and B, the timer records the average speed of the plate through
each beam. The average speeds through light beams A and B are 3.05ms™1 and 3.75ms™
respectively. The distance d = 0.250m.

(i} Caiculate the acceleration of the plate as it falis distance d. -
=305, v=375 =025, a=
vizut+ 2as 2
A= vi-unt o M—» = 9.52
2s 0.5

LA.B2

(ii} State and explain two reasons why the experimental value obtained for the acceleration
of the plate In {b}(i) is not the same as the acceleration of free fall used in (a).

acceieration = .. ms=? [
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2 Fig. 2.1 shows the variation with time £ of the velocity v of a lift travelling from ground leve! up to the
viewing platform of a sky tower.

8.0
5.0
v/ims=t PO )
4.0
] L
304 m
2.0 ;
1.0
¥ ¥
k1
a
4 5 10 15 20 25 30 35 40
tis
Fig. 2.1
(a) Use Fig. 2.1
(i} fo calculate the initial acceleration of the liff
— - 6
o= Votb = 220 - 2.
£ 2
acesleration = ,2'5 .......................... ms—2 [2]

{ii} to show that the distance iravelied by the iiftis 180m

uuw}-PJ‘

SyZ 4+ 542 4 B3Lx5 =190m

2 Z
@l

{iii) io calculate the maximum kinetic energy of a passenger of mass 75kg

g ?\/: By D g™

Ees L mv3=1x?5x57 = 3RS
2 Z '

KInStic 8NErgy = .. iieinesiacresisssmsce et e ecenes 4 [2]
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7
(v} 1o calculate the gain in potential energy of the passenger

Epmah= #5x T81x 190 - By Ok S

potential energy = \ [_\—O 412

{v} o caleulate the average rate at which potential energy Is gained by the passenger for
this journey.

t= 40s
P- Er = 140xI0® . JUTkW
€ 4o

rate of gain of potential energy = ... 3 .Ll'o‘ ........... unit \L \’J 31

{b} The passenger exerts a pressure of 55kPa on the floor of the lift when it is traveliing at
constant velociy.

{i} Caiculate the area of contact between the passenger and the floor.

W= Mff IS8 = 2L N

?': F A= F = 236 -p.0\BY4
A P S%%

area = .......{ (] ,O‘3Lr ............... mZ 12

{if) Without further calcuiation, state and explain how the values of the pressure exerted on
the floor by the passenger during theytwa periods of acceieration of the [ift differ from the

falue for wnmn%%

{Total: 18]
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2 weighing l weighing
scales scales

'
26.5N 17.5N

Fig. 3.1

A uniform beam is supported on the edges of two triangular shaped wooden blocks placed on
two weighing scales. The weight of the beam is 17.5N and the distance between the wooden
blocks is 800mm. A metal object of weight 26.5N is placed 200 mm from one of the blocks.
The blocks exert upward forces A and B on the beam.

{i} Caiculate the force B by taking moments about wooden block 1.

& 12.5 504 + 265x0.7
£ ¢+ 40.28
7.5 x0.4 -!'26}33)(0,2_: O,Sﬁ

%” ‘51-" force B= ISH" N 3]
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9 10 .
{ii} State the sum of the two forces A and B and explain your answer. 4 Fig. 4.1 shows a girl supported by wo elastic ropes. She is in equitibrium. Her weight is 382 N.

fixed support

{iii} Describe what happens o the forces A and B as the metal object is moved gradually io
the centre of the beam.

]2}
[Totat: 8]

Fig. 4.1
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{a} Determine the tensions T, and 7, in the two ropes. 5 In this question, two marks are available for the quality of written communication.

This question is about an experiment to determine the Young modulus of a metal in the form of a

e—= > Tcoo50 = Tt — O e

{a} Describe, with the aid of a diagram, the apparatus you would use.

bl

f=0 Tisin50°+ Tasubos = 392 —@ foad /W
O To= Temto = 11T, L /

cos s’

@ (19T, 4 ¢nS0"4 Ty sat0” =397
To(11% 500 0"+ 52ik07) = 392

Te= 392 5,52 N
\.

T, = \.\Cl);ZS'Z.:BOO_

tension T, = .. e N

tension T, = 252‘ % revereeeeenes N [4]

{b} The girlis puiled vertically downwards so that the ropes stretch. She Is then released. Discuss
without further calculation whether the method you used in {a) could be used to determine
the tensions in the ropes immediately after she is released.

[Total: 6]
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13 : 14 .
6 {a) Withreference fo the driving of a car define the terms

........................................................................................... AR A A b Ad v rmnmran e ros £ ra s nae [} thinking distance .. WM HWW M{f

Y

{c} Describe how you would determine the Young modulus from your measurements,

N

Fig. 5.1

The car has a total mass of 850kg and is fravelling at a constant speed of 25.0ms™". The
driver sees & hazard ahead and applies the brakes to stop the car, The reaction time of the
driver is 0.62s. When the brakes are applied the braking force is & constant 5520 M.

{f) Calculate the thinking distance.
% o=vE = 25x0.62=

thinking disfance = ... T . s s m {23

(if) The angle of the road to the horizontal is 5.8°. Show that the deceleration with the brakes
applied is 5.50ms™2.

CWM 04' W'e‘»ac '/;\Jt A»GKW\ ylc?,a-.—. MSS'M 5.%°
= 85’07.@%‘ 5‘{”5-2a
. = 8L3N
Net %’WMW’SSZO - 84

= HeFEN

F$ AR deceleration = 560 ........................ ms-2 {3
o= .._..E:—- = ﬁ?’ - 6"50

Quality of Written Communication [2] Sy 833

[Total: 12}
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15 16

{iii) Calculate the braking distance of the car. 7 BLANK PAGE

= 2,‘5/ \1*—'-0/ a=-5.5, 57
V¥=ul+ 208

S= vi¢-u?t = O~ 26°

Za 2x-85.5
braking distance = 56% ........................ m [2]
{Total: 9]
END OF QUESTION PAPER
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