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5. 	(a)
		(i) 	temperature is 42°C							[1]
		(ii) 	use of potential divider argument					[1]
			p.d. across thermistor = 5.9 V						[1]
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8.	[image: ]	[image: ]Part (d) deleted and all subsequent parts relettered
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(a) photoelectric (effect)
(b) (i) E =hc/i and knowing what the symbols stand for
6.63 x 104 x 3.00 x 108 /250 x 107° = 7.96 x 107"° (J)
(i) 7.96 x 1079/ 1.60 x 1079 = 4.97 (eV)

(c) 4.97 eV —3.69eV =1.28 (eV)

(d)

— lower intensity

v

-128V 0 \2

graph/line for positive and negative values of V
constant current for most but not all positive values of V
becoming zero at —1.28 V or candidate’s value from (c)
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(e) lower intensity line with smaller values of current

(f)

but becoming zero at same point

any three of these four comments:

the wave theory makes intensity proportional to amplitude squared

so it was expected that a brighter lamp would give higher energy photoelectrons
here dim light is giving just as energetic photoelectrons as bright light

this cast doubt on the wave theory for electromagnetic radiation

(1) [2]

max 3

(1)
(1)
(1)
(1) [3]

[Total: 13]
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(i)

(iii)

(b) ()

(i)
(iif)

transverse wave with oscillation/vibration at right angles to direction of travel (1)
longitudinal wave with oscillation/vibration in the direction of travel (1)
(accept answers in terms of a diagram)

polarised with all the oscillation in one plane/direction/angle (1)
non-polarised with a variety of planes/directions/angles

(a diagram here must have at least three doubled headed arrows) (1)
three from:

standing wave as two waves (of the same type and frequency) travelling in

opposite directions (1
forming nodes and antinodes (can be from diagram) (1
that do not change their position (can be from diagram) (1
crests and troughs of progressive waves move forwards (can be from diagram) (1
progressive waves transfer energy or standing waves do not transfer energy (1
compares amplitudes (progressive constant; standing varies) (1
compares phases (progressive varies; standing constant) (1

(nA=dsin )

d=1/500mm=2x10%m (1)
A=sin36.09x2.0x10°/2 (1)
=5.891x 107 (m) (1)
A =sin 36.13 x 10° = 5.896 x 107 (m) (1
@in radians or 0.04 x 2x / 360 (1)
(6=0.04°=0.04 x 21 / 360 (rad) = )6.98 x 107 (rad) or b = 1/0.04

or b = A/candidate’s value (1)
8.4 x 107 (m) (1)

[2]

[2]

[3]

[3]
(1

[3]

[Total: 14]
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(a) the acceleration (or force) is directly proportional to the displacement (from
the equilibrium point)
and is always directed towards that point
OR
accept formula a = —»x with explanation of each symbol and significance of minus
sign

(b) d®x/df = - 0’

(c)
B C D E F
displacement + 0 - 0 +
velocity 0 - 0 + 0
acceleration - 0 + 0 -

displacement line symmetrical about D (+0—0+ or —-0+0-)

displacement line correct

acceleration line opposite to displacement line.

velocity line has B D & F as zero with answers to C and E consistent with their
displacement line.

(d) (i) phase difference between displacement and velocity is ©/2 OR 37/2 radians
OR 90°
(ii) displacement and acceleration are exactly out of phase OR out of phase by =
radians OR 180°
(e) (i) 1. amplitude=8cm, T=2.0s so f=0.5(Hz)
(i) 1. F=mAo®
=0.02 x 0.08 x (2n/2)? convert to kg and m and substitute
=0.0158 (N) answer 0.016 (N)

2. negative cos graph of any amplitude
for at least 3.5s
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(f) (i)

(i)

idea that I = Xr*Am or equivalent integral expression
with rand Am defined accept clear labelling on diagram

mg x I sin@ = % I + Vo mv?

0.20 x 9.81 x 2.5sin25 = (12 0.10 x 10™* &°) + (2 0.20 x 3.727)
2.073 = (0.05 x 10~* &%) + (1.384)

o =13.78 x 10*

see formula quoted or used i.e. RKE = V% I &*

total energy equation quoted in symbols or used or stated in words

i.e. mgh="%Io"+ % mvormgxIsinG="%I«"+"%mv

correct substitution

answer =371 (rads™)

OR

alternative method and correct answer for candidates who work out or know
that I = Yomr’

2]
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(ii)

(iii)

(b) ()

(in)

an oscillation in which frictional forces are zero (negligible)

a oscillation where the amplitude is decreasing OR
an oscillation where frictional forces exist OR
where the energy of the oscillation is decreasing

an oscillation where the amplitude is maintained by energy being supplied by
an external source

1. at the resonant frequency @ = 2nf = 2r x 35.5 =223 rad s’
use of A =0.0114 in equation E = VsmA®*
=15 % 0.046 x 0.0114° x 2237 = 0.149J

2. amplitude read correctly as 0.0041m
giving energy as % x 0.046 x 0.0041% x (40x)* = 0.0061J

same starting point and lower graph peak
maximum amplitude at lower frequency within original shape

Q)

1

1

(1

(3]

[2]

[2]

[Total: 10]
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(a) (The count rate will be a fraction of the activity as) the counter will only collect a

fraction of the emitted particles (1 M
(b) (i) T=In2/A=IN2/46x10°=151s 1 M1
(i) R=Rye™s08.3x10%=7.6x10%xe +&x10° 1)
In (1.092 x 107°) = —11.425 = 4.6 x 107t (1)
t=11.425/4.6 x 10~ = 2480 s (= 41 min) (1) 3]
(c) Application of inverse square law (1)
234 / 32 = 26 (counts per minute) 1) [2]

[Total: 7]
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(i) either momentum before release is zero ............c.cooviiiiiiiiiiiiiiiiii, M1

or

or

(i) 1

(iii) 1

so sum of momenta (of trolleys) after release iszero  ..................... A1

force = rate of change of momentum (M1)

force on trolleys equal and opposite (A1)

impulse = change in momentum (M1)

impulse on each equal and opposite (A1)
M1 V1 = Msz ................................................................................ B1
E=Va MV Va MaVa? oo B1
Ex ="%mv®and p = mv combinedto give ..............cccoiiiiiiiiiiiiiie M1
Bk = P21 2M e, A0
m smaller, Ex is larger because p is the same/constant ........................ M1
SOMTOIlEY B oo AO

(2]
1
1

11

11




image3.png
(@) (1) P = Vi

60=12xT
I =5(0)A ..

(i) either V =1IR or P=I%R orP=V2IR .t
either 12 =5xR or 60=5*xR or60=12R ......cccoiiviviiiiiiii.

R=24Q ..

(b) R=pl/A ...........

A= x (04 %1032 (=5.08 % 107)  oooioiiooeeeeeeeeeee e,

L=(24x%x5.03x10
=12m ...

(c) resistance is halved

7)(1.0 x 107°)

either current is doubled or power o¢ 1/R  ...coiiiiiiis i

power is doubled
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(3]
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@ (i
(if)
(b) (i)

(if)

stress is force / area
strain is extension / original length

E=[F/Al+[e/1]
e=(25%x1.7)/ (574 x 10 x 1.6 x 10"")
e=46x10"m

A becomes A/2 or stress is doubled
e « [/ A or substitution into full formula
total extension increase is 4e

B1

B1

C1
C1
A1

B1
B1
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0.012x 3.3 x 10°J

3960 J

heat lost by water = 0.095 x 4.2 x 10° x (28 — 6)

3960 + (0.012 x 4.2 x 10°x 6) = 0.095 x 4.2 x 10° x (28 — 6)
6 = 16°C

(answer 18°C — melted ice omitted — allow max 2 marks)
(use of (9— T) then allow max 1 mark)

heat gained by ice in melting

C1

C1
C1
A1

[4]




