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A man is cycling along a straight horizontal road at a constant speed of 9.00ms™".
He passes a boy who is cycling at 5.00ms™ in the same direction.

When the man is level with the boy, the boy begins to accelerate at a
constant rate of 0.800ms™,

The boy maintains this constant acceleration and the man continues at constant speed until
the boy passes the man.

What is the time interval between the two instances when the man and the boy are level?

A 5.00s
B 10.0s
C 22.5s
D 35.0s
E 900s



Two liquids P and Q can be mixed together in any proportion.

The density of liquid P is p, and the density of liquid Q is Py

A volume Vp of liquid P and a volume Vq of liquid Q are mixed together to produce a volume
that is equal to Vp + V.

What is the density of the mixture?

2
PpVe + PaVa
B
Vo + Vg

c (‘\’/—z+‘\’/—z)<vp Vo)

PpVa + PaVe
Vo ¥ Vg

G+

Vo + Vg

Pe . Pa
F (V_Q + Vp) (Ve + Vo)
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A circuit contains two fixed resistors, X and Y, and a variable resistor W. The power supply
has no internal resistance.

power supply
O O

—|Wi|—-

I
X —
Y
The resistance of W increases.
What happens to the power dissipated in X and in Y?
power dissipated in X power dissipated in Y
A decreases decreases
B decreases stays constant
Cc decreases increases
D increases decreases
E increases stays constant
F increases increases




The diagram shows two bar magnets, X and Y, held at rest a short distance apart from one
another on a smooth horizontal surface. They are aligned as shown in the diagram and both
are released at the same time. They move towards each other, collide and coalesce. Just
before they collide X has a velocity v to the right.

The mass of X is double the mass of Y.

Which row in the table gives the magnitude and direction of the velocity of the two magnets

after the collision?

maghnitude of velocity direction of velocity
A 0 not applicable
1
B 3V to the left
2
C 3V to the left
4
D 3V to the left
1 :
E 3V to the right
2 .
F 3V to the right
4 ,
G 3V to the right




A stone is suspended from a newtonmeter and the meter reads 3 N. A beaker of water is
placed on a top pan balance and the top pan balance reads 400g.

The stone is lowered into the water so that it is at rest and fully submerged, but not touching
the bottom of the beaker. The reading on the newtonmeter is now 2N and the top pan
balance reads Xg.

The stone is detached from the newtonmeter and allowed to rest under water on the base of
the beaker. The top pan balance now reads Yg.

3N

What are the values of Xand Y?

(gravitational field strength = 10N kg™)

X Y
A 400 500
B 400 600
Cc 400 700
D 500 500
E 500 600
F 500 700




6 Diagram 1 represents a stationary wave produced by sound in an open-ended tube of length
0.50 m containing a liquid. The speed of the wave in the liquid is 1000ms™".

diagram 1

Diagram 2 is a displacement—time graph representing a progressive sound wave with the
same frequency in the same liquid.

displacement

0 time

diagram 2

What is the value of the time at point X on the graph?

(End effects of the stationary wave can be ignored.)

25x%x107*s

A
B 3.75x107*s
C 5.0x 107*s
D

7.5x107*s

1.0x1073s

m

F 1.5x1073s



7  Atennis ball travelling at a speed of 30ms™ hits a racket elastically with a kinetic energy
of 27 J.

The racket applies a variable force to the tennis ball for a time of 4.0ms as shown.

force /N
1500 4 --———————————

|
0 2.0 4.0
time /ms

The ball moves away in the opposite direction to its initial motion.
With what speed does the ball leave the racket?

(Assume that resistive forces are negligible.)

A 20ms™
B 28ms™
C 32ms™
D 50ms™
E 70ms”
F 80ms™
G 100ms™
H 130ms™



A painter of mass 74 kg stands on a uniform wooden plank of length 2.5m and of mass 24 kg.
The painter stands at the middle of the plank. The plank rests on two supports.
Support P is 0.25m from one end of the plank and support Q is 0.75m from the other end.

A pot of paint of mass 5.0kg is 0.80m from the centre of mass of the painter.

0.80m

A

0.75m |
|

support P support Q

What is the force exerted by support Q on the plank?

(gravitational field strength = 10Nkg™)

A 50N

B 51.5N
Cc 66 N

D 177N
E 500N
F 515N
G 660N
H 1770N
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9 The circuit shown in the diagram contains six resistors and an ideal digital voltmeter.

12V
-4
|

1Q 2Q 3Q

3Q 20 10
| - ] —

What is the reading on the voltmeter?

A 0V
B 2V
C 4V
D 6V
E 8V
F 10V
G 12V
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10 Four identical light springs are connected together using a light rod. A load of mass m is
suspended from the system so that the rod is horizontal, as shown in the diagram.

rod

load

The spring constant of each spring is k& and all four springs obey Hooke’s law throughout.
Which of the following expressions gives the elastic potential energy stored in the system?

(gravitational field strength = g)

2
A (m9
6k
2
B (9
2k
2
c 20mg9)
9k
2
p 20mg)
3k
2
E (9
k
2
F 20mg)
k
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11 A block of mass 3.60kg is held stationary on a rough slope inclined at 30.0° to the horizontal.
The edge X of the block is 1.50 m from the bottom of the slope.

block

The block is released and it accelerates uniformly down the slope. When X reaches the
bottom of the slope, the speed of the block is 2.00ms™.

What is the average rate at which work is done against resistive forces?

(gravitational field strength = 10Nkg™)

A 48W

B 13.2W
C 15.6 W
D 18.0W
E 26.4W

13



12 A circuit contains a battery with internal resistance and two resistors, connected as shown in
the diagram.

The emf of the battery is 6.00V. The pd across the 20.0( resistor is 4.80V.

30.0Q

What is the internal resistance of the battery?

A 0.0800Q
B 0.333Q
C 0480Q
D 3.00Q

E 12.0Q

F 12.5Q
G 15.0Q

14



13 A stick at position X dips into water every 0.80 s, creating a circular wave which travels at a
constant speed.

The diagrams show the wave crests at a time # and 1.0 s later. One of the wave crests,
labelled Q, appears in both diagrams.

In each diagram, the distance from X to a wave crest is labelled.

wave crest Q [diagram not to scale]
wave CQSt Q 3.5cm
®/2.0 cm
time =1t time=7r+1.0s

What is the wavelength of the wave?

A 1.2cm
B 1.5cm
C 2.0cm
D 3.5cm
E 44cm
F 6.0cm
G 7.5cm
H 14cm

15



14 A block P has a smaller block Q resting on its top surface.

Q is connected to a hanging block, R, by a light, inextensible string. The string passes over a
smooth pulley which is connected to block P, as shown in the diagram.

Q

pulley

The masses of blocks P, Q and R are mp, mq and mg respectively.
The surfaces of the three blocks are smooth.

P is accelerated horizontally to the right by an external force. While this is happening, Q and
R do not move relative to P.

What is the acceleration of P?

(gravitational field strength = g)

m
A Q9

mg

mgg
B _mQ

mgrg

c mg + mQ
D mqg

(mp + mq + mg)
E mgg

(mp +mq + mg)

mq +m

F (mq rR)J

(mp + mq + mg)
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A solid cube with a total surface area of 96 cm? is suspended from a spring of spring constant
2.0 x10*Nm™ and causes the spring to extend by 1.6 x 10~ m.

The cube is removed from the spring and placed on a horizontal surface where it rests with
one face on the surface.

What is the pressure exerted by the cube on the surface and what is the density of the
material from which the cube is made?

(gravitational field strength = 10Nkg™)

pressure/Nm™ density/kgm™
A 2.0 x10' 5.0 x1072
B 2.0 x10° 5.0 x10*
Cc 3.3 x10? 5.0 x1072
D 3.3 %10 5.0 x10°
E 3.3 %10 5.0 x10*
F 2.0 x103 5.0 x1072
G 2.0 x10° 5.0 x10°
H 2.0 x10° 5.0 x10*
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16 A power cable consists of a cylindrical copper (Cu) wire surrounded by six cylindrical
aluminium (Al) wires. All the wires are of the same cross-sectional area as shown:

A
‘
“
Y

The table gives the densities and resistivities of aluminium and copper.

material density | resistivity

aluminium d 3p
copper 3d 2p

The cable has mass M and length L.

Which expression gives the resistance between the two ends of the cable?

2
A 18pdl
5M
2
g 2lpdL
M
2
c B8lpdl
5M
b 180pdL?
M
2
g 12pdL
5M
E 28pdL?
3M
2
G 3Bpdl
5M
2
H 80pdL
M

18



17  Oil of density 800 kgm™ is pumped through a pipe of circular cross-sectional area 0.60 m? at
a speed of 5.0ms™". Between X and Y, the cross-sectional area of the pipe decreases to
0.25m?>.

0.25m?

50ms™

0.60 m?

What is the resultant force exerted on the oil as it passes from X to Y?

A ON

B 7000N

Cc 12000N
D 16800N
E 19000N
F 24000N
G 40800N
H 143000N
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18 A small steel ball of mass m is released from the top of a semi-circular ramp of radius r as
shown in the diagram:

steel ball
released here

[diagram not to scale]

After being released, the ball moves around the semi-circle to the lowest point at position P
and then rises to a maximum height on the other side at position Q before falling down again.

Assume that the friction force acting on the ball has a constant magnitude whilst the ball is
moving.

What is the kinetic energy of the ball as it first passes position P?

(gravitational field strength = g)

A

mgr (V2 — 1)
mgr(1 — g)
mgr<1 — g)
2mgr

3
3mgr

4
mgr(1 +3J§>
mgr
mgr (2 - ‘/2—5)

END OF TEST

20



This page is intentionally left blank for your working or notes.

21



This page is intentionally left blank for your working or notes.

22



This page is intentionally left blank for your working or notes.

23



5.7 Cambridge Assessment
&P Admissions Testing

24



¥ G 262921 91«

5 UNIVERSITYOF [}

&P CAMBRIDGE

Engineering Admissions Assessment — Section 2 2018

Candidate number

J

Centre number

Date of birth (DD MM YYYY)

First name(s)

D564/12

Surname / Family name

Fill in the appropriate
circle for your chosen
answer e.g.

ABCDE
0Ce000

Use a soft pencil. If
you make a mistake,
erase thoroughly and

try again.
1 ABCDE 10 ABCDEF
00000 000000
) ABCDEF 11 ABCDE
000000 00000
3 ABCDEF 12 ABCDEFG
000000 O00000O0
4 ABCDEFG 13 ABCDEFGH
O00000O0 O000000O0
5 ABCDEF 14 ABCDEF
000000 O00O000O
6 ABCDEF 15 ABCDEFGH
000000 O000000O0
7 ABCDEFGH 16 ABCDEFGH
O000000O0 O000000O0
g ABCDEFGH 17 ABCDEFGH
O000000O0 O000O000O0
9 ABCDEFG 18 ABCDEFGH
O00000O0 O000000O0

University of Cambridge Local Examinations Syndicate

11003




	Engineering Admissions Assessment 2018
	Engineering Admissions Assessment 2018 Secition 1 Question Paper
	Engineering Admissions Assessment 2018 Section 1 Answer Sheet
	Engineering Admissions Assessment 2018 Section 1 Answer Key
	Engineering Admissions Assessment 2018 Section 2 Question Paper

	Engineering Admissions Assessment 2018 Section 2 Answer Key


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice




