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Instructions to Candidates 

Please read this page carefully, but do not open the question paper until you 
are told that you may do so. 

  A separate answer sheet is provided for this section. Please check you have one. 

  You require a soft pencil and an eraser. 

Please check that the title of the paper you are taking matches the title on the 
answer sheet.  

Please complete the top section of the answer sheet in soft pencil with your 
personal details. 

There are 30 questions in this paper. Each question is worth one mark. There are 
no penalties for incorrect responses, only points for correct answers, so you should 
attempt all 30 questions. 

Answer in soft pencil on the answer sheet provided. For each question, choose the 
one answer you consider correct and record your choice on the separate answer 
sheet. If you make a mistake, erase thoroughly and try again. 

  Speed as well as accuracy is important in this paper. Work quickly, or you might not    
  finish the paper.  

  Any rough work should be done on this question paper. 

  Calculators are NOT permitted. 

  Please wait to be told you may begin before turning this page.
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1	 A	horse	of	weight	6000	N	gallops	at	a	speed	of	16m/s.	

	
What,	in	kJ,	is	the	kinetic	energy	of	the	horse?	
	
ሺTake	the	gravitational	field	strength	݃	to	be	10	N	/	kg.ሻ	

A	 4.8	kJ	

B	 9.6	kJ	

C	 76.8	kJ	

D	 4800	kJ	

E	 960	kJ	
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2	 The	depth	of	water	in	a	particular	tidal	harbour	varies	with	time	as	shown	in	the	graph:

	

	
	
If	the	variation	in	depth	caused	by	the	effect	of	the	tide	is	considered	as	a	wave,	what	are	
the	amplitude	and	frequency	of	this	wave?

	 	
	 	 amplitude	/	metres frequency/hertz

	 A	 3	 1/ሺ12 ൈ 3600ሻ

	 B	 3	 3600/12

	 C	 6	 1/ሺ24 ൈ 3600ሻ

	 D	 6	 3600/24

	 E	 8	 1/ሺ12 ൈ 3600ሻ

	 F	 8	 3600/12

	 G	 16	 1/ሺ24 ൈ 3600ሻ

	 H	 16	 3600/24
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3	 A	parachutist	falls	from	an	aircraft	and	reaches	a	terminal	velocity.	

	
After	a	while	they	open	their	parachute	and	reach	a	new	ሺlowerሻ	terminal	velocity.	
	
Which	graph	shows	how	the	total	air	resistance	ሺdragሻ	force	acting	on	the	parachutist	and
the	parachute	varies	with	time	during	the	fall?

	 	
	

A	 B	

	

C	 D

	

E	 	 	

	

	

	

	

0  0

0  0

0 
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5	 Two	identical	cars,	P	and	Q,	start	at	the	same	level.	Car	P	moves	at	a	constant	speed	of	
10	m	/	s	up	a	hill	to	a	height	of	25	m	in	a	time	of	20	s.	
	
In	the	same	time	car	Q	moves	at	a	constant	speed	of	20	m	/	s	up	a	hill	to	a	height	of	50	m.	
	
	

	
	
Which	of	the	following	statements	are	correct	for	the	kinetic	energies	of	the	cars	while	they	
are	travelling	up	the	hills,	and	for	their	gravitational	potential	energies	once	they	are	at	the	
top?	

	 	
	 	 kinetic	energy gravitational	potential	energy

	 A	 car	Q	has	twice	as	much	as	car	P car	Q	has	twice	as	much	as	car	P

	 B	 car	Q	has	twice	as	much	as	car	P car	Q	has	four	times	as	much	as	car	P

	 C	 car	Q	has	four	times	as	much	as	car	P car	Q	has	twice	as	much	as	car	P

	 D	 car	Q	has	four	times	as	much	as	car	P car	Q	has	four	times	as	much	as	car	P

	

	

	

	

4	 A	parachutist	of	total	mass	90kg	ሺincluding	the	parachuteሻ	is	falling	at	a	terminal	velocity	
of	6.0	m	/	s.		Take	the	force	due	to	gravity	on	a	mass	of	1.0	kg	to	be	10	N.
	
What	is	the	magnitude	of	the	air	resistance	force	acting	on	the	parachutist?	

	 	
	 A	 0	N	

	 B	 150	N

	 C	 540	N

	 D	 900	N

	 E	 5400	N	
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6	 Students	investigate	a	radioactive	source.	They	place	a	detector	close	to	a	radioactive	

source	and	take	5	readings	over	5	minutes.	They	then	place	a	thin	sheet	of	paper	between	
the	detector	and	the	source,	and	again	observe	the	counts	over	5	minutes.		Lastly	they	
replace	the	paper	sheet	with	a	piece	of	aluminium	many	millimetres	thick	and	observe	the	
counts	over	5	minutes.	Their	results	are	shown	below:		
	
	 nothing	 paper aluminium
reading	1	 100	 101 30
reading	2	 98	 102 31
reading	3	 99	 96 28
reading	4	 103	 101 33
reading	5	 101	 103 27

	
What	typeሺsሻ	of	radiation	is/are	being	given	off	by	the	source?	
	
ሺAll	readings	have	been	corrected	for	background	radiation.ሻ
	

	 	
	 A	 alpha	only	

	 B	 beta	only	

	 C	 gamma	only	

	 D	 alpha	and	beta	

	 E	 alpha	and	gamma	

	 F	 beta	and	gamma	
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7	 A	car	is	accelerated	from	rest	along	a	horizontal	road	by	a	constant	thrust	force	produced	by	the	

engine.	The	car	eventually	reaches	a	terminal	velocity,	and	the	graphs	below	show	the	variation	
with	time	of	three	quantities	ሺX,	Y	and	Zሻ	for	the	car:	
	

Which	line	in	the	table	could	correctly	identify	the	quantities	X,	Y and	Z?	
	

	 	
	 	 X	 Y Z

	 A	 acceleration air	resistance	ሺdrag	forceሻ kinetic	energy

	 B	 acceleration mass	of	car weight	of	car

	
C	

ሺgravitationalሻ	potential	
energy	

velocity kinetic	energy

	
D	

ሺgravitationalሻ	potential	
energy	

air	resistance	ሺdrag	forceሻ weight	of car

	 E	 resultant	force mass	of	car kinetic	energy

	 F	 resultant	force velocity weight	of	car

	

8	 An	object	of	mass	5.0	kg	falls	from	rest	and	hits	the	ground	at	a	speed	of	20	m	/	s.	Air	resistance	is	
negligible.	
	
From	what	height	has	the	object	fallen?	
	
ሺTake	the	gravitational	field	strength ݃ to	be	10N/kg.ሻ

	 	
	 A	 10	m	 	

	 B	 20	m	 	

	 C	 50	m	 	

	 D	 100	m	 	

	 E	 200	m	 	

	 F	 1000	m	 	

	 	 	 	
 

X	

time

 Y

time

 Z

time
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9	 Two	radioactive	sources	X	and	Y	have	half‐lives	of	4.8	hours	and	8.0	hours	respectively.	

Both	decay	directly	to	form	only	stable	isotopes.
	
The	activity	of	a	sample	of	the	source	X	is	measured	by	a	detector	as	320	counts	per	
minute,	and	simultaneously	the	activity	of	a	sample	of	the	source	Y	is	measured	as	480	
counts	per	minute.	Immediately	after	the	measurements,	the	two	samples	are	combined.	
	
What	is	the	activity	of	the	combination	of	X	and	Y	when	measured	24	hours	later?	
	
ሺAssume	that	all	readings	in	this	question	have	been	corrected	for	background	radiation.ሻ

	 	
	 A	 25	counts	per	minute

	 B	 50	counts	per	minute

	 C	 55	counts	per	minute

	 D	 70	counts	per	minute

	 E	 100	counts	per	minute

	 F	 140	counts	per	minute

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

S
P

E
C

IM
E

N
 fo

r N
U

FY
P

 S
E

T 
20

17

9

©UCLES 2016 Standard ATS Sample Material [Turn over



 
 
 
10	 In	a	laboratory	experiment,	protactinium‐234	undergoes	radioactive	decay	by	beta	

emission	into	uranium‐234.	
	
The	table	below	describes	how	the	mass	of	uranium‐234	present	in	the	sample	varies	with	
time	from	the	start	of	the	experiment:	
	

time	/	min	 mass	of		U‐234	/	mg
		0.0	 	0.0
		1.2	 	8.0
		2.4	 12.0
		3.6	 14.0
		4.8	 15.0
		6.0	 15.5
		7.2	 15.7
		8.4	 15.9
		9.6	 15.9
10.8	 16.0
12.0	 16.0

	
Using	the	information	in	the	table,	approximately	what	is	the	half‐life	of	protactinium‐234?

	 	
	 A	 1.2	minutes	

	 B	 2.4	minutes	

	 C	 6.0	minutes	

	 D	 9.6	minutes	

	 E	 10.8	minutes	

	 F	 12.0	minutes	
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11	 A	cooling	unit	in	a	refrigerator	establishes	a	convection	current	in	the	air	inside	the	

refrigerator.	This	ensures	that	the	air	throughout	the	refrigerator	is	cooled.	

Which	statement	explains	this?
	 	
	 A	 As	the	air	at	the	bottom	of	the	refrigerator	is	cooled,	it	contracts,	its	density	

decreases	and	the	cool	air	rises.

	 B	 As	the	air	at	the	bottom	of	the	refrigerator	is	cooled,	it	expands,	its	density	
decreases	and	the	cool	air	rises.

	 C	 As	the	air	at	the	bottom	of	the	refrigerator	is	cooled,	it	expands,	its	density	
increases	and	the	cool	air	rises.

	 D	 As	the	air	at	the	top	of	the	refrigerator	is	cooled,	it	contracts,	its	density	
decreases	and	the	cool	air	sinks.

	 E	 As	the	air	at	the	top	of the	refrigerator	is	cooled,	it	contracts,	its	density	
increases	and	the	cool	air	sinks.

	 F	 As	the	air	at	the	top	of	the	refrigerator	is	cooled,	it	expands,	its	density	
increases	and	the	cool	air	sinks.
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12	 The	circuit	shown	contains	a	battery,	two resistors,	an	ammeter	and	a	voltmeter.	

	

What	are	the	readings	on	the	ammeter	and	on	the	voltmeter,	and	how	much	charge	passes	
through	the	4.0		resistor	in	20	s?

	 	 reading	on	
ammeter		/	A	

reading	on	
voltmeter	/V charge	passing	/C	

	 A	 1.0	 4.0 20

	 B	 1.0	 4.0 80

	 C	 1.0	 12 20

	 D	 1.0	 12 240

	 E	 3.0	 4.0 60

	 F	 3.0	 4.0 80

	 G	 3.0	 12 60

	 H	 3.0	 12 240

	

	

	

	

	

	

	

	

	

	

12 V

8.0 Ω 4.0 Ω
A

V
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13	 A	particular	radioisotope	X	with	a	half‐life	of	4.0	years	decays	into	the	stable	isotope	Y.

	
At	a	particular	time,	a	sample	contains	32 ൈ 10ଶ଴	atoms	of	nuclide	X	and		4 ൈ 10ଶ଴	atoms	
of	nuclide	Y.	
	
How	many	atoms	of	nuclide	Y	will	be	present	in	the	sample	8.0	years	later?	

	 	
	 A	 1 ൈ 10ଶ଴	

	 B	 4 ൈ 10ଶ଴	

	 C	 8 ൈ 10ଶ଴	

	 D	 12 ൈ 10ଶ଴	

	 E	 24 ൈ 10ଶ଴	

	 F	 28 ൈ 10ଶ଴	
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14	 The	diagrams	show,	not	to	scale,	three	different	situations	in	which	a	force	ܨ	acts.	Also	shown	in	

each	case	is	a	distance	݀.	

Diagram	1:	
Person	sitting	on	a	chair	

Diagram	2:
Wheelbarrow	being	lifted

Diagram	3:
Weight	being	lifted	by	a	motor

	
Which	line	in	the	table	shows	whether	or	not	work	is	being	done	by	force	ܨ	in	each	situation	and,	
if	so,	whether	the	work	done	is	equal	to	ܨ ൈ ݀?

	 	
	 	 work	being	done	by	force ?ܨ work	done equal	to	ܨ ൈ ݀?	

	
A	 only	in	diagrams	1	and	2 only	in	diagram	1

	
B	 only	in	diagrams	1	and	2 only	in	diagram	2

	
C	 only	in	diagrams	2	and	3 only	in	diagram	2

	
D	 only	in	diagrams	2	and	3 only	in	diagram	3

	
E	 in	diagrams	1,	2	and	3 only	in	diagrams	1	and	2	

	
F	 in	diagrams	1,	2	and	3 only	in	diagrams	2	and	3	

	
G	 only	in	diagrams	1	and	3 only	in	diagram	1

	
H	 only	in	diagrams	1	and	3 only	in	diagram	3
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15	 When	radioactive	isotopes	decay,	they	sometimes	have	to	go	through	a	succession	of	

disintegrations	to	reach	a	stable	isotope.		These	are	called	decay	chains,	and	involve	the	
successive	emission	of	numerous	alpha	and/or	beta	particles.	
	

One	such	isotope	is	radon‐219	ሺ 21986Rnሻ,	which	goes	through	a	chain	in	which	three	alpha	
particles	and	two	beta	particles	are	emitted	before	reaching	a	stable	isotope.	
	
What	are	the	atomic	and	mass	numbers	of	the	resulting	stable	isotope?
	

	 	
	 	 atomic	number	 mass	number

	 A	 80	 207

	 B	 80	 211

	 C	 82	 207

	 D	 82	 215

	 E	 85	 211

	 F	 85	 219

	 G	 86	 215

	 H	 86	 219
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16	 The	diagram	shows	a	crane	that	lifts	a	load	with	a	mass	of	100kg	at	a	constant	speed	of	

0.40	m	/	s	for	5.0	seconds.	ሺg	ൌ 10	N	/	kgሻ
	

	
	
Here	are	three statements	about	this	activity:
	

	 	 1	 The	gain	in	gravitational	potential	energy	of	the	load	is	2000	J.	

	 	 2	 The	tension	in	the	cable	at	point	ܲ is	2000N.

	 	 3	 The	load	accelerates	at	10m/s2.

	 Which	of	the	statementሺsሻ	is/are	correct?

	 A	 1	only		

	 B	 2	only	

	 C	 3	only	

	 D	 1	and	2	only	

	 E	 1	and	3	only	

	 F	 2	and	3	only	

	

	

	

	

100 kg

Cable Pcable 

S
P

E
C

IM
E

N
 fo

r N
U

FY
P

 S
E

T 
20

17

16

©UCLES 2016 Standard ATS Sample Material



 
 
 
17	 A	ball	is	thrown	vertically	upwards	and	leaves	the	thrower’s hand	with	a	speed	of	12m/s.	

You	may	assume	that	all	of	the	initial	kinetic	energy	of	the	ball	has	been	converted	into	
gravitational	potential	energy	when	the	ball	reaches	its	highest	point.	Take	the	value	of	g	
to	be	10	N	/	kg.	
	
What	is	the	height	to	which	it	rises?	
	

A	 7.2	m	

B	 14.4	m	

C	 24m	

D	 60m	

E	 120	m	
	

	 	
	

18	 A	narrow	beam	of	radiation	containing	alpha	particles,	beta	particles	and	gamma	rays	
emitted	by	a	radioactive	source	passes	between	two	electrically	charged	plates.	

The	radiation	initially	travels	in	the	direction	shown	in	the	diagram:	

What	happens	to	the	alpha	particles,	the	beta	particles	and	the	gamma	rays	as	they	pass	
between	the	plates?	

	 	 deflected	to	the	left	 not	deflected deflected	to	the	right

	 A	 alpha	particles	 beta	particles gamma	rays	

	 B	 alpha	particles	 gamma	rays beta	particles	

	 C	 beta	particles	 alpha	particles gamma	rays	

	 D	 beta	particles	 gamma	rays alpha	particles	

	 E	 gamma	rays	 alpha	particles beta	particles	

	 F	 gamma	rays	 beta	particles alpha	particles	
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19	 In	an	experiment	concerning	radioactive	decay,	the	count	rate	of	radiation	5.0	cm	from	a	

source	was	measured	as	140	counts	per	minute.	12	minutes	later,	with	the	detector	and	
source	in	the	same	position,	the	count	rate	was	measured	as	35	counts	per	minute.	

Background	radiation	was	recorded	as	20	counts	per	minute.	

What,	in	minutes,	is	the	half‐life	of	the	source?		

A																			3	minutes				
	
B																			4	minutes			
	
C																			6	minutes				
	
D																			12	minutes				
	
E																			24	minutes				
	
F																			36	minutes				
	
G																			48	minutes	

	 	
	

	

	

20	 Nuclide	 XNR 	is	an	unstable	isotope	which	decays	in	two	stages	into	nuclide	Z		as	shown:
	

ZYX P
Q

P
R

N
R  2 	

	
What	are	the	values	of	ܲ	and	ܳ?

	 	
	 	 ܲ	 ܳ

	
A	 ܰ	 െ 	4	 ܴ	 ൅ 1

	
B	 ܰ	 െ 	4	 ܴ	 െ 1

	
C	 ܰ	 െ 	4	 ܴ	 െ 2

	
D	 ܰ	 ܴ	 െ 1

	
E	 ܰ	 ܴ	 െ 2

	
F	 ܰ	 ܴ	 െ 4
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21	 The	diagram	shows	three	appropriate	meters,	P,	Q	and	R,	connected	in	a	circuit.		

	
The	switch	is	initially	open.		
	

	
	
The	switch	is	now	closed.	What	happens	to	the	readings	on	each	meter?	

	 	
	 A	 P	decreases,	Q	decreases,	R	decreases

	 B	 P	decreases,	Q	decreases,	R	increases

	 C	 P	decreases,	Q	increases,	R	decreases

	 D	 P	decreases,	Q	increases,	R	increases

	 E	 P	increases,	Q	decreases,	R	decreases

	 F	 P	increases,	Q	increases,	R	increases

	 G	 P	increases,	Q	decreases,	R	increases

	 H	 P	increases,	Q	increases,	R	decreases
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22	 The	graph	represents	the	motion	of	a	vehicle	during	part	of	a	journey.

	

	

What	is	the	best	estimate	of	the	distance	travelled	during	the	part	of	the	journey	shown?
	 	
	 A	 100.00	m	 	

	 B	 107.50	m	 	

	 C	 115.00	m	 	

	 D	 6.00	km	 	

	 E	 6.45	km	 	

	 F	 6.90	km	 	
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23	 Consider	the	following	three	combinations	of	units:

	 	 1	 volt	/	ohm	

	 	 2	 ohm	/	watt	

	 	 3	 watt	/	volt	

	 	 	 	
	 Which	of	these	combinations	can	be	used	as	the	unit	of	electric	current?	

	 	 	 	
	 A	 none	of	them	

	 B	 1	only	

	 C	 2	only	

	 D	 3	only	

	 E	 1	and	2	only	

	 F	 1	and	3	only	

	 G	 2	and	3	only	

	 H	 1,	2	and	3	
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24	 The	graph	shows	the	variation	with	time	of	the	height	through	which	a	crane	lifts	a	mass	

of	20	kg.	

	
Assume	the	gravitational	field	strength	g	is	10	N	/	kg,	and	that	the	effects	of	air	resistance	
and	friction	are	negligible.		
	
What	is	the	power	output	of	the	crane	when	the	mass	is	at	a	height	of	10	m?	

	 	
	 A	 0.1	W	

	 B	 10	W	

	 C	 40	W	

	 D	 100	W	

	 E	 400	W	

	 F	 4000	W	
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25	 An	object	travelling	at	a	constant	speed	has	a	momentum	of	30Ns	and	a	kinetic	energy	of	

150	J.	
	
What	is	the	mass	of	the	object?

	 	
	 A	 2	kg	

	 B	 3	kg	

	 C	 5	kg	

	 D	 6	kg	

	 E	 10	kg	

	 F	 15	kg	

	

26	 Consider	this	graph.	
	

	
Which	one	of	the	following	could	the	graph	not represent	if	all	quantities	are	in	S.I.	units?

	 	
	 A	 The	variation	of	the	acceleration	ሺݕ‐axisሻ	of	a	body	of	mass	5.0	kg	with	the	

resultant	force	acting	on	the	body	ሺݔ‐axisሻ.	

	 B	 The	variation	of	the	current	ሺݕ‐axisሻ	through	a	5.0Ω	resistor	with	the	applied	
voltage	ሺݔ‐axisሻ.		

	 C	 The	variation	of	the	kinetic	energy	ሺݕ‐axisሻ	of	a	body	of	mass	0.4	kg	with	the	
square	of	its	speed	ሺݔ‐axisሻ.	

	 D	 The	variation	of	the	wavelength	ሺݕ‐axisሻ	of	waves	with	a	speed	of	0.2	m	/	s	with	
their	frequency	ሺݔ‐axisሻ.	

	 E	 The	variation	of	the	work	done	ሺݕ‐axisሻ	by	a	force	of	0.2N	with	the	distance	it	
moves	through	ሺݔ‐axisሻ.	
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27	 The	diagrams	below	show	either velocity‐time	or distance‐time	graphs	for	four	different	

objects,	P,	Q,	R	and	S.	
	

	
P	 Q

	

	
R	 S

	
Which	graphሺsሻ	show	an	object	accelerating	at	2.4m/s2?

	 	
	 A	 P	only	

	 B	 Q	only	

	 C	 R	only	

	 D	 S	only	

	 E	 P	and	Q	only	

	 F	 Q	and	R	only	

	 G	 P	and	S	only	
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28	 An	object	with	a	mass	of	20	kg	is	lifted	by	the	arrangement	shown	in	the	diagram.	Air

resistance	ሺdragሻ	can	be	ignored,	and	the	gravitational	field	strength	ሺacceleration	due	to	
gravityሻ	can	be	taken	as	10	N	/	kg.	
	

	
	
What	is	the	acceleration	of	the	object?	
	

A	 zero	m	/	s²	

B	 2	m	/	s²	downwards

C	 2	m	/	s²	upwards

D	 4	m	/	s²	downwards

E	 4	m	/	s²	upwards

F	 10	m	/	s²	downwards

G	 10	m	/	s²	upwards
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29	 A	cyclist	and	a	bike	have	a	combined	mass	of	100kg.	The	cyclist	free‐wheels	ሺrolls	without	

pedallingሻ	at	a	constant	speed	of	0.80	m	/	s	down	a	1	in	10	slope	‐ this	means	that	the	
cyclist	descends	1.0	m	for	each	10	m	travelled	along	the	road,	as	shown	in	the	diagram.	

	
	
Calculate	the	loss	in	gravitational	potential	energy	as	the	cyclist	loses	100	m	in	vertical	
height	and	hence	calculate	the	total	resistive	force	on	the	cyclist.	
	
ሺTake	the	gravitational	field	strength ݃ to	be	10N/kg.ሻ

	 	
	 	 loss	in	gravitational	

potential	energy/J resistive	force/N
	 	
	

A	 3200	 3.2

	
B	 3200	

32

√99
	

C	 3200	
32

√100
	

D	 100	000	 100

	
E	 100	000	

1000

√99

	
F	 100	000	

1000

√101
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30	 The	first	graph	shows	the	variation	of	the	displacement	of	particles	with	distance	along	a	
wave	at	a	particular	instant	in	time:
	

	
	
The	second	graph	shows	the	variation	with	time	of	the	displacement	of	a	particular	particle	
in	this	wave:	
	

	
	
What	is	the	speed	of	this	wave?

	 	
	 A	 30	m	/	s	 	

	 B	 50	m	/	s	 	

	 C	 90	m	/	s	 	

	 D	 100	m	/	s	 	

	 E	 150	m	/	s	 	

	 F	 300	m	/	s	 	

	

	

 END OF TEST 
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The Admissions Testing Service is part of Cambridge English Language Assessment, a not-for-profit department of 
the University of Cambridge. We offer a range of tests and tailored assessment services to support selection and 
recruitment for educational institutions, professional organisations and governments around the world. Underpinned 
by robust and rigorous research, our services include: 

 assessments in thinking skills

 admission tests for medicine and healthcare

 behavioural styles assessment

 subject-specific admissions tests.

Admissions Testing Service 
Cambridge English  
Language Assessment 
1 Hills Road 
Cambridge  
CB1 2EU 
United Kingdom 

Admissions tests support:  
www.admissionstestingservice.org/help 
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