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Formulae

" uniformly accelerated motion,

refractive index,

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

radivactive decay,

critical density of matter in the Univarse,
relativity factor,

current,

nuclear radius,

sound intensity level,
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Answer all the questions.

1 A projectile is fired, from ground level, info the air at a velocity of 50 ms™! and 53° 1o the horizontal.
Fig. 1.1 shows the variation of the vertical cormponent of the velocity v, against time, 1, until the
projectile reaches its maximum height at 4.1s.
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Fig. 1.1

Fig. 1.2 shows the variation of the horizontal component of the velogity v, against time, f, for the
same part of the joumney.
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5
(a) (i) Use Figs.1.1 and 1.2 fo describe the motion of the projectile

1 in the vertical direction

MWW ok & cormloak
ng— .................... M

2 inthe horizontal direction.

............................ 1
(i) Use Figs. 1,1 and 1.2 fo calculate at.the maximum height
1 he verlical displacement
e x b } = 42
I ———_ T
2
vertical displacement = _........ 82 ................................. m [2]

2  ‘the horizontal displacement.

Prea wnder oreph: Bxbl = B G 125

{b) Desecribe the difference between the distance travelled by the projectile and the displacement
of the projectile.

{c) {1} UseFige1.1 and 1.2 fo determine v, and v, after 2.0s.

v, = ZO e TS
R SO .................... ms™t [1}

©OGH 2008 ‘turn over
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{ii} Hence or otherwise calculate the velocity of the projectiie after 2.0s,

0 20% + 30 = 36‘ ‘
e

30

ton& = 20
20

sz—'(‘%) = 33,7

magnitude of the velocity « 3 é ...... ms™

angle of velocily to the horizontal =

{ili} State the magnitude of the velocity of the projectiie after 4.1s.

velocity = 3 O ________ ms! [1]

{d} Continue the graphs in Figs. 1.1 and 1.2 to show how the velocity of the projectile varies up to
8.0s. [2]

[Totai: 16}
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2 Fig. 2.1 shows apparatus used to determine the acceleration due 1o gravity.

= ,_% to timer circuit

electromagnet—"]

metre rule——
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!

o timer
cireuit

ball

trapdoor

io timer
circuit

Fig. 2.1

A clogk starts when a ball is released from an electromagnet and stops when the balf opens a
trapdoor. The clock then displays the fime tfor the ball to fall a distance s. The trapdoor is moved to

change the value of s. Fig. 2.2 shows the variation of 2 against distance s.
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{a) Usean equatlon of motion to explain why the graph in Fig.2.2is a straight line.

CA E'ﬁ\!x + oo - \od:

bﬁ-,:?‘k*\ ...... £ %

O Gl = Qe
-

............................................. L 121

{b) Use Fig.2.2 to calculate

{i} the gradient of the graph

m=0.! = ©.20
0.5

GrABNE = c.orreerrscssrsssirrsstsrassrnstarseressmssmsre ranner [2}

{ii} ihe acceleration of the ball.

©0.2= 2 o= %2 =100

> X

acceleration = {OQ@ ms? [2]

{c) When a student performs this experiment he obiains a straight line graph which does not
pass through the origin. Suggest two reasons why.

....................... . [2]
[Total: 8]
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(a} Define
{iy the newton l
--2
bu [eas . 1l
{i}) work done by a force.
-{;AQ (oree pudis 4 1 b the W Md\fei
o IR L et 4 g g(' ..... 1}
{b} Acaro ? Ez-zss m is traveliing at-a speed u. A constant hraémg forde Fis applied untif the car
comes to rest. The car travels a distance s after the force is applied.
(I} Write equations for
1 the work done by the force F
W= Fs
2 :r_]e relationship between the force Fand acceleration a.
F=mon
1
(i) Use the equations in (i) to show that the work done bringing the car to rest equals the
loss in kinetic energy of the car,
BURT 12 e
= u. + 205
w =0
4% <-2ag
2
S == th
————
2
2 Z
\N == Yo o=k :/%
Z P
13
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{iil) Hence describa the relationship between the braking distance and the velocity of a car. 4 (a) {iy Define pressure.

me;oq:ft@'—“"'f» forza.. pRC. Lndts. 2o

)
. [11 (i) Define density. .
(©) () A car of mass 1550kg has a braking distance of 25.0m when travelling at 13.3ms™, Masss.. et andri \ID/L"‘"'-&
Caloulate the average braking force acting on the car f
z = = =7 = cevsaneuensseseasemsnEuE RS FR e pe gt et oAb b SR R R RS SRR .
$725, usl3.3 v=0, &=’ C:ma = 1550x 3.5 , o
v 2": (.LQ +Zos = g an {b) Fig. 4.1 shows the outfine of & swimming pool that is on the top fioor of a buliding.
-2
o= V '-’--u?' = - ig.gz z -3.5ms 8.0m
e —T——- —
25 2‘!‘25 force = SSOO N {2] WT

20m

4

(il Deduce the braking distance when the car is travefling at 26.6 ms~ and the same braking
force is applied. .

25 = k133°
k= 25 - o4 (00

distance = m 1]
(3.3%

2%.62x0.141 = 100

[Total: 103

concrete walls

Fig. 4.1

The total volume of concrete used is 27m3, The density of the concrete is 2600kgm—.

{i) Calcuiate the mass of concrete.

60O x 2F = 30209

+O7200

mass = kg [1]
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(i)} The pool contains water 1o a constant depth of 1.5m. The internal dimensions of the pool
are 8.0m by 12.0m. The density of water is 1000kgm3.
Caleulate the pressure the water exerts on the base of the pool.

Ve L.ExBx 2 = (44 40%
o = [ HG x 100D = 144000 e
p=F = MO - (400x938l - (4.7 Yfo

om———
A

& A arésbre = e | & W—%?k%. #2121

{fi) Suggest with a reason whether the pressure on the floor under the concrete walls or
under the water is greater.

........... 11
[Totak: §]
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5§ {a) Define the cenire of gravity of a body.

prmt olpouk wrhicd e wligt st

aﬂdkgid Cor o2 OM to afc)é— T

Fig. 5.1 shows a boat being lifted vertically. It is attached to two ropes labelied 1 and 2.
A motor lifts the boat verticaliy.

' 1,20m 0.40m

weight 22 kN
Fig. 5.1
(b} ‘When the boat is rising at a constant speed the tensions in ropes 1 and 2 are Ty and T,
respactively. The weight of the boat is 22kN. The weight acts 1.20m and 0.40m from the lines
of action of the tensions T, and T, respectively.

(i) Explain why the rising beat can be described as being in equilibfiurn,

(ity Calcylate the moment of the weight of the boat about the point P.
> = | OO Now
2000 = 8

KG wowant s Ol x2
8 un'rt.)\jﬂf.m

moment =

(itiy Calculate the tension T,.

6 ::_9 i-é‘?t =
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{iv) Calculate the tension T, {b) Describe how the following terms may be used o compare materiats:
T, = 2 ZOOC
6500 + iz = stiff strong brittie ductile
T;_ = '2 ZOOD - 5@ = { 65 ©C In your answer you should include the guantities stress, strain and Young modulus and the

- terms elastic and pfastic. = ,
T,= | £ 500 N ] 5&% ,\,\M L\M e W'& \J/C)Wj Nz} .

v gglggl;!: _t1he minimum power required by the motor to lift the boat at a constant speed of . ) ‘
P=Fy = 22000x0.015 Scrovg peters] can toke o hcgh

= 330W bedore. -1"4‘%3 ..........

22,0 | “Brtle mokerials  hawve o /W

DOWEE = covrren B8 e rreemscr e wpee oo -

{c) Describe and explain one shuation during the lifting of the boat when it will not be in
equilibrium.

.[Total: 16]

6 Inthis gquestion, two marks are available for the quality of written communication. - ; 5 :’

{a) Use ihe following terms to explain the behaviour of a spring when a tensile force is applied:

extension Hooke's law elastic limit spring constant

‘Ex‘w @%AM[@

Quality of Written Communication [2]

, ’ (AM) . - . s [Total: 10}
: D &
BULG . OE;:& aig f ?./L&o/t(-c i : END OF QUESTION PAPER

RECOGHTSING AMCHIEVEMENT

@{u W w s’P’{—Lij %%m M Parmission o reproduce fos whsre third-party owned malteri protected by copyright & inciixsd has been sought and cloared whem possibe. Every

raasanable afiort has been made by the publisher (DGR} 1n trace copyright haiders, But i any ftems requiing clearance have urwitingly been included, she
pubiishor wil be massed 1o make emends at the earkiest possitie opportunity,

” THIS QUESTION CONTINUES ON PAGE 15
~ DGR 5 part of the C i Group. G A is the brand naswe of Liniversity of £ mige Local iratk X {UCLES),

F ¢ W — k b %m which f5 2sai & dpanment of the University of Cammbridge.
s

PP [Turn over ©00AZND



