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F or th is p ap er y ou must h ave:
 a calculator
 th e F ormulae Sh eet.

IN STR U CTION S

 U se b lack  ink  or b lack  b all- p oint p en.

 Answ er ALL q uestions in each  section.

 Y ou must answ er th e q uestions in th e sp aces 
provided.  Do NOT write on blank pages.

 If you need extra space for your answer(s), use the 
lined p ag es at th e end of th is b ook .  W rite th e q uestion 
number against your answer(s).

 Do all rough work in this book.  Cross through any 
w ork  y ou do not w ant to b e mark ed.
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IN F OR MATION

 Y ou w ill b e p rovided w ith  a cop y  of th e 
F ormulae Sh eet.

 Th ere are th ree sections in th is p ap er:
SECTION A –  Biolog y  
SECTION B –  Ch emistry  
SECTION C –  P h y sics.

 Th e mark s for q uestions are sh ow n in b rack ets.

 The maximum mark for this paper is 60 and the 
maximum mark for this section is 20.

ADVICE

 R ead each  q uestion carefully .

DO  NOT  TURN  OVER  UNTIL  TOLD  TO  DO  SO
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SECTION C – PHYSICS

Answ er ALL th e q uestions in th is section.

0 1

FIGURE 1  sh ow s th e cross- section of a 
doub le- g laz ed w indow .

FIGURE 1

Glass Gap between glass

Th e doub le- g laze d w indow  can b e made from four 
different ty p es of g lass.  Th e g ap  b etw een th e g lass can 
be 12mm, 16mm or 20mm.
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(05)

TABLE 1  sh ow s th e U - values for different doub le- g laze d 
w indow s made w ith  different ty p es of g lass.

TABLE 1

Ty p e 
of 
g lass

U‑value (Wm– 2 ° C– 1 )
1 2 mm g ap  
b etw een g lass

16mm gap 
b etw een g lass

2 0 mm g ap  
b etw een g lass

W 2 . 9 2 . 7 2 . 8
X 2 . 7 2.6 2.6
Y 1 . 9 1 . 8 1 . 8
Z 1.6 1 . 5 1 . 5

0 1 . 1

W h ich  ty p e of g lass is th e b est insulator?   [ 1 mark ]

Tick ( ) ONE box.

W

X

Y

Z

[ Turn over]
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0 1 . 2

How does the data in TABLE 1  sh ow  th at th e ty p e of 
g lass h as more effect th an th e g ap  size  on reducing  
h eat transfer?   [ 1 mark ]

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

0 1 . 3

Sug g est h ow  th e U - values w ould ch ang e if th ick er g lass 
w as used.   [ 1 mark ]

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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0 1 . 4

A doub le- g laze d w indow  made from g lass Y  w ith  a 
16mm gap has an area of 1.1m 2 .

Th e temp erature difference b etw een th e inside of th e 
w indow  and th e outside of th e w indow  is 1 5 ° C.

Calculate th e h eat energ y  transferred th roug h  th e 
w indow  in 1  second.   [ 1 mark ]

U se data from TABLE 1  and th e eq uation:

Q  =  U AtΔT

Heat energy transferred = _______________ J per second

[ Turn over]
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0 1 . 5

G ive TW O b enefits of fitting  doub le- g laze d w indow s.   
[ 2 mark s]

1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
_ _ _
6
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BLANK  PAGE
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0 2

FIGURE 2  sh ow s a crane lifting  a 1 4 0 0 k g load.

FIGURE 2

Cable

1400 kg load
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(11)

0 2 . 1

Th e crane lifts th e load at a CON STAN T velocity  
of 0 . 7 5 ms– 1 .

Calculate th e momentum of th e load.   [ 2 mark s]

G ive th e unit.

U se th e F ormulae Sh eet.

Momentum of th e load =  _ _ _ _ _ _ _ _ _ _ _ _  U nit _ _ _ _ _ _ _ _ _ _ _ _

[ Turn over]
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0 2 . 2

The load gains 176000J of gravitational potential energy 
w h en it is lifted for 2 0  seconds.

Calculate th e p ow er of th e crane.   [ 1 mark ]

U se th e F ormulae Sh eet.

P ow er of th e crane =  _ _ _ _ _ _ _ _ _ _ _ _  W

0 2 . 3

Th e load is lifted at a CON STAN T velocity .

How does the tension force in the cable compare with 
th e w eig h t of th e load?   [ 1 mark ]

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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0 2 . 4

Explain what will happen to the load if the tension in the 
cab le increases.   [ 2 mark s]

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
_ _ _
6
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0 3

A student measured th e resistance of a th ermistor at 
different temp eratures.

TABLE 2  sh ow s th e results.

TABLE 2

TEMPERATURE 
/ ° C 2 0 3 0 4 0 5 0 60 7 0 8 0

RESISTANCE 
/ Ω 8 5 0 640 5 1 0 4 0 0 3 0 0 2 4 0 2 0 0



1 5

(15)

BLANK  PAGE

[ Turn over]
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FIGURE 3  is a g rap h  of th e values from TABLE 2 .

FIGURE 3

Resistance /Ω

Temperature / °C
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0 3 . 1

Draw a line of best fit on FIGURE 3 .   [ 1 mark ]

0 3 . 2

Describe the relationship between the resistance and 
temp erature sh ow n in FIGURE 3 .   [ 1 mark ]

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

[ Turn over]
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0 3 . 3

Explain why the resistance of the thermistor changes as 
th e temp erature ch ang es.

R efer to electrons in y our answ er.   [ 2 mark s]

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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0 3 . 4

Th e student b uilds a series circuit w ith  th e th ermistor.

FIGURE 4  sh ow s th e circuit diag ram.

FIGURE 4

Thermistor Lamp

Th e resistance of th e lamp  is 1 5 Ω w h en th e temp erature 
of th e th ermistor is 2 0 ° C.

Calculate th e total resistance of th e circuit w h en th e 
temp erature of th e th ermistor is 2 0 ° C.   [ 1 mark ]

U se th e F ormulae Sh eet and data from TABLE 2  
on p ag e 1 4 .

Total resistance of th e circuit =  _ _ _ _ _ _ _ _ _ _ _ _  Ω
[ Turn over]
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0 3 . 5

Th e b rig h tness of th e lamp  increases as th e temp erature 
of th e th ermistor increases.

Explain why.  [2 marks]

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

0 3 . 6

G ive ONE use for a circuit th at includes a th ermistor.   
[ 1 mark ]

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
_ _ _
8

END  OF  QUESTIONS



2 1

(21)



2 2

(22)



2 3

(23)



2 4

(24)

BLANK  PAGE

*Jun22ASc1b01*
IB/M/Jun22/E6 ASC1/B

For Examiner’s Use

Question Mark

1

2

3

TOTAL

Materials
For this paper you must have:
• a calculator
• the Formulae Sheet (enclosed).

Instructions
• Use black ink or black ball-point pen.
• Fill in the boxes at the top of this page.
• Answer all questions in each section.
• You must answer the questions in the spaces provided.  Do not write outside 

the box around each page or on blank pages.
• If you need extra space for your answer(s), use the lined pages at the end of 

this book.  Write the question number against your answer(s).
• Do all rough work in this book.  Cross through any work you do not want to 

be marked.

Information
• You will be provided with a copy of the Formulae Sheet.
• There are three sections in this paper:

Section A – Biology Section B – Chemistry Section C – Physics.
• The marks for questions are shown in brackets.
• The maximum mark for this paper is 60 and the maximum mark for this section 

is 20.

Advice
Read each question carefully.

Please write clearly in block capitals.

Centre number Candidate number

Surname

Forename(s)

Candidate signature
I declare this is my own work.

Level 3 Certificate/Extended Certificate
APPLIED SCIENCE
Unit 1  Key Concepts in Science
Section A – Biology

Time allowed: 1 hour 30 minutes.
You are advised to spend 
approximately 30 minutes on this 
section.

Cop y rig h t information

For confidentiality purposes, all acknowledgements of third-party copyright material are published in a separate booklet. This booklet is published after each 
live examination series and is available for free download from www.aqa.org.uk.

Permission to reproduce all copyright material has been applied for. In some cases, efforts to contact copyright-holders may have been unsuccessful and 
AQA will be happy to rectify any omissions of acknowledgements. If you have any queries please contact the Copyright Team.

Copyright ©  2022 AQA and its licensors. All rights reserved.

GB/VW/Jun22/ASC1/P/E2

(226AASC1/P)




