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SECTION A

You should spend a maximum of 25 minutes on this section.
You should put the letter of the correct answer in the box provided.

Answer all the questions.

1 Here is a list of combinations of base units of the SI system.
Which combination gives the correct units of momentum?

A kgms’' P:m\/

B kgms? - RSX MS-‘
1.2 d

C kgm™ s ” kSMS !

D kgm?’s?

Your answer A

(1]

2 Here is a list of combinations of base units of the SI system.
Which combination of units is equivalent to pascal, Pa?
A kgms' -2
2 Po. = Nm
B kgms? ”
=4 . N = Rqms”
C kgm?s? r . 3
-1 2 -1 5y |
D ken's - e+ RgmsTm
D 1
Your answer = ksm S
(1]
3 Polythene, a polymer, is strong and flexible. Which one of the following statements is correct?
A All polymers are flexible.™
B Polymers do not extend plastically.’(
C The bonds in polythene molecules can rotate as the material is stretched. ‘/
D Mobile dislocations weaken polymers. ™ Hhat's mekals

s

Your answer

(1]
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4 The image shown is of an LED and is 290 x 195 pixels. 6 bits per pixel are used for the greyscale
levels.

28
What is the best estimate for the total information in bytes in the uncompressed image?

26

290% 195 %< 6
o

42 x 10*

42413 Hﬁﬁ
4.2 < o Bﬂ*“

1"

A
B
c 57x10*
D

3.4x10°

Your answer B

(1]

5 An unknown resistor R and a 220 Q resistor are connected to a 6.0 V battery of negligible
internal resistance as shown.

The reading on the voltmeter is 4.1 V.
What should be the reading on the ammeter?

A 86mA V -9
T & Yo = = R 6bmA
B 13mA K 220
C 19mA
D 27mA

Your answer A

(1]
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Two conductors of conductances 0.24 S and 0.36 S are connected in parallel to a 4.5 V battery of
negligible internal resistance as shown.

— b

45V
0.36 S | T G)an/aUd
0.24S b= Qs
s TR
= 0-36+0-1%
What is the power dissipated in the two conductors? s e 5
A 29W - '/q s sy % |07
B 49 W
C 73 W T-= \//(Z = 4—~5/‘.é7 = 2.7A
D 12W

5 P=Fv = e4 5«97 = LISW
(1]

Your answer

A diffraction grating which has 830 lines mm™ is illuminated with light of wavelength 530 nm.

g1 a
d l x|10 m diffraction
— grating ¥
8’5 O ',."0\:-"'.
¢ 530 nm light ::-;_-_ ----------- >
= [-205% 10 m e T
P
What is the angle 6 of the second-order diffraction maximum shown, expressed to two significant
figures?
= W

A 0.46 rad n >\ d S Q -9
B llrad - . nA x 530x%10
C 26 rz s @ - d s

ra -C

. x |0
D 62 rad l ?‘OS
sm@ = 0-8%
Your answer g =i n *
<9 = S ; O . g g 1]
- \ -1 vrad

H157/01
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8 A bag weighing 50 N is pulled along the ground with a force of 20 N at an angle of 60° to the
horizontal as shown in the diagram.

ad
hyp

The bag is pulled through a horizontal distance of 6.0 m. How much work has been done pulling

the bag? : éoa x
Y = (@)
A 601J Hovi}on‘l’o\k COW\()C"V\QV\{/ H= 90 O
B 104 ) - 10 (\/
C 120 J 2
W=Fxd = ION x {m = €07
D 30017
Your answer P‘
(1]
9 The diagram shows the speed and direction of two trolleys before and after a collision:
2.0ms™ oms™ -
—_—
m:
=9 O)—C)
MQMQV\‘(‘ om + 2 Rsms-u O
conse vved
1.0ms™ v
o R ——

O L=

- | Rams™ most be +3 }Z:)ms" <o
What is the velocity, v, of the 3 kg trolley after the collision?
Jotad P remnains ok

A 0.33 ms™
B 1.0 ms™ +2 BMS- vh
-1
C 23 ms Vs ? ) i 3 - I o ™1
D 3.0 ms ™M 3

Your answer G

(1
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10 Which of these statements correctly describes the properties of a ceramic material?

A

B
C
D

Your answer

Ceramics are ha'/rd, stl‘ﬁ’ and tough.
x
Ceramics are wéak, stﬂ‘fand ductile.
. v/ v
Ceramics are strong, stiff and brittle.

Ceramics are st?élg, ﬂe?&ble and t'())ggh.

-

(1]

11 The diagram shows part of an electrical circuit. The conductances of the three components have

been labelled.

- fn i)avaUai Gr° Cu*'cnl

18S
A B
g C+Fl ="I85| - o
12S
What is the total conductance between A and B?
A ¢8 l"\ SQ;QS -l—:'_l—-{v-_" -—Lf-—‘—-‘.}_
v - -
B 188 G S & 8 8§ 18
C 228
D 36 S |g

Your answer P\

'_ C'T:"—L_— G\S

Uz -0-Sm (
12 A lamp is placed 0.50 m from a converging lens. The power of the lens is +5.0 D. .. —— = +S
What is the distance from the lens to the focused image? / k
uz-0-5n

A 0.14

= (Jé-:—"—""?
B 0.20 m
C 0.33m |

4 w4 - 0-5

y C
our answer % - _’2_4—5 = 3 [1]

©OCR 2015
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13 A resistor R dissipates power P when a p.d. ¥ is connected across it. How will the power
dissipated change when both the resistance and the p.d. are halved?

A The power doubles p i I V L - _\_é-
B  The power remains the same :
;’L- A ‘ hd x =
C  The power halves i " \/7‘ -V hcjve”( VTx4 - p %
D  The power quarters ) @ — R ha’ ved P w2
- | :
Your answer N = N ><2 & LN
¥ 2 11

14 A battery of e.m.f 6.0 V is connected to a 4.0 Q resistor. The p.d. across the terminals of the
battery is 5.8 V. What is the internal resistance of the battery?

0.03Q I:V/K n 5*8/“_ & L4EA

A

B 0050 B

C 0140 V- €%

D 016Q e 2 HGOD="IFS T

O-’Z = |4‘Sr
== (1]
= 0“2/‘+S - O~\f58ﬂ

15 An elastic spring, of force constant k = 200 N m™, is extended by 7 cm. What is the energy stored

in the spring at this extension?
Tem = 0-07wm

Your answer C

A 049]
2 | 2

B 098] E* k%

C 7.0J 2
- L X 100 X 0'07

D 14.0) &

Y - 0497
Your answer

(1]
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16 An electron of kinetic energy E has a de Broglie wavelength 1. What is the de Broglie
wavelength of an electron of kinetic energy 2 E ?

A 22 I§ KE (‘-"‘,—j—lym doole How V 18 JZ ‘M@w
B e 4 v » VX lavﬁev P s V2 IchjCV

C iz :

D ijzz go N wmak be J2'x Smallear  as

Your answer C )\ by P
¢ (1
= ) & 5
F= O¥%x63/ = |-4<|0 'm
17 A wire of length 2.000 m extends to 2.005 m when a 19.6 N weight is hung from it. The diameter
of the wire is 0.36 mm. What is the Young modulus of the material of the wire?

2 "f)t = -7 2
A 3.5x10°Pa A=r" = /\CXO-ZKIO = |-01§<10 m
7
B 1.4 x10"Pa - st ﬂ/_\_ CEL _ ja6x1
C 19x10"Pa shvaimn /L . X -I~Ol?XIO‘7>< 0-005
D 7.7x10"Pa

8T 10 "GPk

Your answer D

(1]

18 Figure 18 shows four electron energy levels. Photons are released when an electron drops from
one level to another. How many different frequencies of photons can be released from transitions
between the energy levels shown?

1( n=4
f n=3
J [l
n=2
J n=1
A 3
B 4
C 5
p 6/

Your answer D

(1]

©OCR 2015
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19 A ball is thrown at an angle of 50° from a height of 1.4 m with an initial velocity of 15 m s,
What is the maximum height reached by the ball?

VQV“';C\L COW\@)OV\ QV\{' - ‘S §'\:V\ SO
1]-8 ms™

|)

2 =
KE =apE = 5 ="g

Vi

“ i h - S— “\S’L - p

Tnhal ke\ﬁMf = |4 m

A 33m

B 47m U Mex \\Qﬁ\\\,: 67‘}'+\+
C 6.7m - g“+M

D 8.1m

Your answer D

(1]

w \&elﬂ(

20 Which of these terms relates to the force per unit area at which a material begins to deform
plastically?
A Breaking stress F / A = Stvess

B Breaking strain
C Yield stress

D Yield strain

Your answer

(1]

©OCR 2015 H157/01 Turn over
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SECTION B
Answer all the questions.
21 The speed of light in a glass block is 2.0 x 10° m s™'. Calculate the angle of refraction in the glass for
an angle of incidence in air of 40°.

c=30x108ms’

N = sme . Cisk
S C'an
g
” s & - |
s M = senl -2 . gn 40 x O = 0-4285
Cish 3x 108
~ =
; - 0
S 1 F S O-4285 angleofreﬁ'action=..fzss.f.f-t...... 12]
(coke G deg mede)

22 A high definition video stream transfers data at 5 Mbit s™.

A film lasts 90 minutes. Calculate the amount of data transferred when this film is streamed in high
definition.

Sx 10® x 90 =~ 60

"

2.7 %< 10° bk
27 Gk

datatransferred=....2~7 ..... units...g.b;‘k.. [2]

o %718 q g&s‘l’@ etc |

H157/01
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23 A car accelerates from rest to a speed of 20 m s™' as shown in Fig. 23.

speed/ms'|25
.
20 =l x <
= A 5 1S< 177
15 -
: B=[Sx< |7
10
5 A ! C=ix|§=s
"
0
0 5 10 15 20 25 30
time/ s
Fig. 23

(a) Calculate the average acceleration of the car in the first 30 s of the journey.

AV L QO™

—

a:

At 205

(b) Use the graph to find the distance travelled by the car in the first 30 s of the journey. Make
your method clear.

Brecionte: come = A+ BTL =

¥ VR R8N # TaG ®

distance travelled = ....... q_ O X 5 ...... m [2]
OR

; 4

S= 0+ Lx067x%° = 30Zm

© OCR 2015 H157/01 Turn over
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24 An LDR is used in the light-sensing circuit shown in the Fig. 24.

|

2000 &

45V —

= R
| C00 N

I 1082

Fig. 24

In bright light conditions, the resistance of the LDR is 200 €2.
The fixed resistor R has a resistance of 1000 Q. The cells have negligible internal resistance.

lavsR se can fgncfe
(a) Show that the reading on the high-resistance voltmeter (resistance = 1 MQ) in bright light
conditions is about 4 V.

’ Ra & 1000 _ 4
Vour y Ty Viu o g . sy

(2]

(b) Explain how the reading on the voltmeter would differ if a voltmeter of resistance 2000
was used? Explain your reasoning.

V 30% doun  as K + Rv comb ned v reducm‘

sSe q)vo@cv-mm ool. P,d. Q. Cvosd (Z (ﬁ vone%W)
30&9 olot)r\,

. iz . =4 \ 3
ol Compied resskaner:  “o_ T 500 Y ol — /Zooo

~ &y o= 2000/3 = 667 1L

Vorr & $egx BB, O Q. 45V
R67 2]

© OCR 2015
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25 The graph in Fig. 25 shows the variation of current in an LED with potential difference across it.

—25— current/ mA

ey

E4d
10 /

Zr 1 11
p.d/V

|
=N

[ R

Fig. 25

(a) Describe the variation of conductance of the diode over the range of p.d. shown on the graph.

Cov\dudcw\& w 3@/0 (jVOM -V 1Lo SV ..
Tt Hhen W CLRASA d»vo"" v o LSV and

dhen  continues to rise At a steady rate from 1.5V 2]

(b) Calculate the conductance of the diode ata p.d. of 1.5 V.

S < IO"’3
-8

X
7
2N

-3
conductance=.3.'.3.’.<..‘.Q. S 12

© OCR 2015 H157/01 Turn over
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26 A motor cyclist maintains a speed of 25 m s™' along a level road. The total resistive force acting against
the cyclist is 250N.

(a) Calculate the power required to maintain the steady speed against the resistive force.

P= Fv 180 « 15 =

power =.. 6250W 2]

(b) The kinetic energy of the bike and rider is 50 000 J. The bike has a mass of 90 kg.

Calculate the mass of the rider.
B Ey “).x 50000

- MVZ - Mm = =
EK l Vq_ /le

- |60 RS |60- 90 =
mass of rider = 7 O . kg [2]

©OCR 2015
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V
SECTION C V = VZas
Answer all the questions. = o 23\’\

27 An egg of mass 0.055 kg is dropped, with no initial velocity, from a height of 1.5 m. It strikes a hard
surface and breaks on first contact with the ground.

(a) Calculate the momentum of the egg at the instant it strikes the floor.

mfxl\ = r\;t,"- - N ‘23\'\ = /2,(6(.8\,(\.3‘

= 45-42Sms™

P; my = O-OSSX S42S =
momentum=.........Q..‘..3Q ....... kgms' [3]

(b) (i) The duration of impact with the hard surface is 0.04 s. Calculate the average force on the egg
during the impact.

. Bewl JFOR0N .M
At O-0%
average force=........ 7“5 .............. N [2]

(ii) Experiments suggest that it takes about 25 N to break an egg. Suggest and explain why an egg
breaks when dropped from 1.5 m onto a hard surface.

A\/@VQ%L j«w& s 78 N bot ()Qa,p :\—ovcz, w
coold be much \\Ijhey- Ohen olwoﬁmo\ e

jovu, Mavy be q,clr(v\«x o a  Vevy small

1 ITIN uAu\\-\\Mc&Uv\ a \@Vai stvess .

(¢) Explain why an egg dropped from the same height onto a soft foam mat does not break on impact.

Even ‘H\oxﬂ\\ He c\\am?f Gr momentom 1S
Hhe same He btime 0(} Hao u'w\()adr o
\ow5w Lohtdha  enolls a He ﬂ—ovuz_, \oec;»\ﬂ
\oLev as AP: e & T AP/t 3]

Turn over

(2]
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28 This question is about the photoelectric effect.

When electromagnetic radiation of frequency 4.7 x 10'* Hz strikes a particular metal surface,
photoelectrons are released with a maximum kinetic energy of 0.18 eV. There is no appreciable time
delay between the incident radiation striking the surface and the release of photoelectrons.

Mg b efectvons _— .
The maximum kinetic energy of the , k.e.max is given by Einstein’s equation:
k.emax=hf — ¢

where /4 is the Planck constant and fis the frequency of the incident radiation. The work function ¢
is the minimum energy required to eject an electron from the metal surface.

(a) (i) State what Af represents.

Pho‘hn enevgy

(1]

(ii) Calculate the work function of the metal. 5

-2
Ex = O-1€ eV x ‘~6’<\O‘H - 2.98x 10 29 !
h{ = 6. 63x 103 T x #7x10%H2 = 2210 T

y -2
fis b g s WENG - LT =
p=...... % %‘(‘Q‘ ......... J 121

(b) The maximum kinetic energy of the ejected electrons is observed to be independent of the
intensity of the incident radiation.

(i) Explain what is meant by ‘intensity’ in the sentence above and explain why the wave
model of electromagnetic radiation cannot explain the experimental observations.

\n+ev\$‘dt3 = povev P "o (‘J‘ &£ m‘l>
The Lave model Lould fbiol(c\' ek N&\\W
l‘n\Le\/\%J‘»X radahon woold  emi  electvons
Lith a \\\'3%@\, Max umona  Kunehd e -

Ths doen not \'\aﬁow (Also Hhee  Lodd be )
o de\% beéwe electvons Liodd be ew\.&.ﬂ_eol>

H157/01
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(ii) The number of photoelectrons emitted each second is proportional to the intensity of light.
Explain this observation using the photon model of light.

Intensiky s prepartional 4o photons por sec.
aM& one Q)\\f\o'h) n M dTS one. e\ ec‘\’vo N
o electvons em dted pov Secont W

2]

@vofo/‘\‘;ot’\ak “’0 \\n“'eV\S Ll'j .

© OCR 2015 HI57/01 Turn over
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29 This question is about measuring the acceleration of a ball rolling down a ramp.

Fig. 29.1 shows the experimental arrangement.

1.40m

_

Fig. 29.1 (not to scale)

0.10m

(a) Show that the angle 6 is about 4°.

: _ opp . W . S8 o ;
SW\Q-—V{A—P . B U 0 -4 T

(1]

(b) Students film the ball rolling down the ramp from rest and obtain the results shown on the graph in
Fig. 29.2.

(' \“'\""‘
14
@ ls Al = I.l6 = 0‘55!"\5“

+2 At —&5=oF I~16m
1 A |4 |

£ @ Q.S /x4 ; = I‘OW\S‘

3 us At 23709

E 0.6
0.4
0.2
’ 0 / 0.5 /T 1 15 2 2.5

oY 0 Fig. 29.2 time/ s
© OCR 2015
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From the graph find the velocity of the ball at 1.0 s and 2.0 s. Show your method clearly.
Use these results to calculate the acceleration of the ball.

(auq, O-%3 — O~60) velocity at 1.0 s = 0‘55

(ailov 0-46 - l-O“") velocity at2.0s=......... “O ......... ms "
a = ——-AV = ‘ - O"si -
Ak \

(aMw O+ 056) acceleration = O ‘ q- S ms

[4]
(¢) (i) Show that the component of the gravitational field strength, g, acting parallel to the slope, is
about 0. 7N kg™

avallel
2 sind = 2!

N —

e %P - % S:avx 9

9-8) s &-\°

-\
. ©-70I N Ry 2
(ii) Use this value to calculate the time taken for the ball to roll 1.4 m down the slope from rest.

S: U‘\’ <+ 'fa.gl

y
7 4
|-40 = ‘ix 070 < ¢
t N \~‘\-7<2. = Q\
- ‘—5}‘7" ™ time = .....o....dmn i O .......... s

©OCR 2015 H157/01
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(iii) Compare your value from c(ii) to that obtained in the experiment, suggesting reasons for
any difference.

.~

Expw&v\edak voke o 24255 & lavger than

the calwlated valee 205 q)-./o\oablg
d\)e— 4’0 QU U?J)V}“O.A/\a, ,Q/ C}v-\(.“'\z)\/\ mSU“"i.vu]

[

V) ‘ou&/ accd @vc«?t(ovx &
13]

Alko some GPE ewds vp as rotohonal KE  and

not ol ands vp @ Imearv KE as & assomed
R END OF QUESTION PAPER

beﬁo\r\o( $ €€C i

Copyright Information:

OCR is committed to seeking pemmission to reproduce all third-party content that it uses in the assessment materials. OCR has attempted to
identify and contact all copyright holders whose work is used in this paper. To avoid the issue of disclosure of answer-related information to
candidates, all copyright acknowledgements are reproduced in the OCR Copyright Acknowledgements booklet. This is produced for each
series of examinations and is freely available to download from our public website (www.ocr.org.uk) after the live examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material, OCR will be happy to correct
its mistake at the earliest possible opportunity.

For queries or further information please contact the Copyright Team, First Floor, 9 Hills Road, Cambridge CB2 1GE.

OCR is part of the Cambridge Assessment Group; Cambridge Assessment is the brand name of University of Cambridge Local Examinations
Syndicate (UCLES), which is itself a department of the University of Cambridge.

© OCR 2015
H157/01



