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Qu est ion  

n u m b er  
An sw er   No t es Mar k s 

 

1 

 

(a)  

 

(b)  

 

 

(c)  

 

(d)  

 

A act ivit y  

 

A alpha part icle  

 

B beta part icle  

 

 

A alpha part icle  
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    To t a l  4  



 

 

 

Qu est ion  

n u m b er  
An sw er   No t es Mar k s 

2 (a)   

B 

  

1    

   

 (b)  

 

 

 

 

 

 

 

 

( i)  

 

 

 

 

 

 

# 1. states pr inciple of m om ents ;  

 

# 2. m om ent=  force X (perpendicular)  distance from  pivot :   

 

# 3. calculates on e  m om ent  about  either A or B;  

 

# 4. takes m om ents at  B;  

 
  

e.g. 

 

m om ents clockwise =  m om ents ant iclockwise  

•  m om ent  =  weight  x distance 

•  500 x 1 

•  1 x 500 =  Ax2 

 

 

 

 

I gnore bald ‘500/ 2 = 250’ 

 

Accept  for # 2:  

in words or in recognisable  

sym bols or in num bers 

from  the diagram  

 

 

 

 

 

 

 

 

 

Accept  qualitat ive 

alternat ive for last  2 

m arking points:  

 ‘2 forces so divide weight  

in half’ OWTTE =  1 m ark 

if then qualified by distance 

considerat ion =  2 m arks 

  

 

 

 

 

 

4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

       

( ii)  

 

 Upward Force at  point  B 

250(N) ;  

allow arrow for clockwise 

or ant iclockwise 
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Qu est ion  

n u m b er  
An sw er   No t es Mar k s 

(c)      i 

Arrow down from  painter;  (vert ical, 

below feet )  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Both f o r ces  increase;  

 

 

 

Force at  B larger than force at  A /  RA ;  

 

 
 

 

= 0 

 

 

 

 

 

 

ignore:  

• both m om ents increase 

• ‘force B is larger’ 
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  To t a l  9  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

3 (a)  i Any ONE sensible suggest ion from  

ensuring good contact ;  

increasing fr ict ion;  

increasing pressure;  

 

 

Keep a fair  test  /  cont rolled variable;   

 

 allow:   

• to prevent  slipping 

sideways 

• m ake it  easier to cont rol 

 

 

 

 

allow:  it  not  an independent  

variable 

ignore:  all m ent ion of 

accuracy 

1 
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       ii 



 

Qu est ion  

n u m b er  
An sw er  No t es Mar k s 

3   (b)       ( i)  

 

 

            ( ii)  

(Type of)  surface(s) ;   

  

 

4.5;  

 do not  accept :  

• a (single)  nam ed surface 

• t ype of block 

• m aterial of block 

  

1 

 

1 

            ( iii)  Ax es lab el led -  quant ity and unit ;  

 

Lin ear  sca le  such that  longest  bar occupies at  least  half the gr id;  

 

Plo t t in g - - - ig n o r e o r d er  o f  b ar s 

5 bars correct ly plot ted; ;   

I f only 3 bars correct ly plot ted allow 1 m ark for plot t ing 

 

 

allow  

force (N)  

force/ N 

 

tolerance is + / -  0.5 sm all sq 

 

allow ecf from  table 

 

ALL data plot ted correct ly as 

float ing “ x’s”  gets only one m ark 

for plot t ing 

 

Reject  both p lo t t in g  m arks if a 

l i n e  graph is drawn (only scale 

and axes m arks are available in 

this case)  

 

 

 

 

 

4 

(Type of) Surface

(Average) 
force 

 in N 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Qu est ion  

n u m b er  

An sw er  No t es Mar k s 

3     ( c)  Any two of the following  five ideas:  

 

# 1 different  experim ental set -up;  

        e.g. 

• different  m asses/ weights 

• different  kind of wooden block 

• different  speed of pull 

 

# 2 variable fr ict ion;  

        e.g. 

• the surfaces were not  uniform ly sm ooth 

• the wooden block did not  m ove evenly across the surface 

 

# 3 errors in the force m eter reading;          

        e.g. 

• errors recording the force on the N-m eter 

• faulty scale on N-m eter 

• zero errors /  different  ranges of N-m eters used  

• different  angle of N-m eter 

 

# 4 different  contact ;   

        e.g. 

• the weights on the block m ay not  have been evenly placed on 

the block 

• the block was not  pressed down onto the surface evenly 

 

# 5 fr ict ion reduces as the experim ent  progresses;  

        e.g. 

• the wooden block becom es sm oother as the experim ent  

proceeds 

• it  m oves over the surface m ore easily as the experim ent  

progresses 

• lubr icant  on block 

 

I gnore:  

• unqualified 

‘broken N-

m eter’ 

• hum an error 

• ‘st rength of 

pull’ 

• anom alous 

results 

• surface area of 

surface 

2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Qu est ion  

n u m b er  
An sw er   No t es Mar k s 

3 (d)   

Any two from :  

Pressure less;  

 

Area larger;  

 

Use of form ula P = F/ A;  

 

 

Load is the sam e/ wood is 

thinner 
2 

   Any TWO sensible suggest ions; ;  

 

e.g. 

place a lubricant  between the two surfaces 

 

m ake the surfaces sm oother 

 

decrease weights / m asses on block 

allow:  

•  nam ed lubricants 

•   change the 

surfaces  so that  are not  

so rough 

•  reduce the area (of 

contact )  

•  decrease m ass of 

block 
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 (e)   

    To t a l  1 4  



 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

4 (a)   C  Silver    1 

        

 (b)    Must  be in the correct  context  

 

Any t w o  from :  

 

 

 

• negat ive charge m oves or elect rons m ove;  

 

• (charge m oves through wire)  from  plate B  /  to lift ing 

sheet  A;  

 

• therefore produces unbalanced / net  charge on A/ B;  

 Do not  award m arks for 

repeat  of stem  

Accept :  

 lift ing sheet  for A, m etal 

plate for B 

 

charge is not  enough for first  

MP 

 

 

A has gained elect rons / B 

has lost  elect rons for 2 

m arks 

 

I gnore references to ‘poles’ 

‘current ’ 
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      Reject  ideas about  posit ive 

charge m oving 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

4 (c)   Must  be in the correct  context   

Any two from   

 

 

• ( top of)  dust  becom es posit ive;  

 

• negat ive ch ar g e  on lift ing sheet  A 

at t r act s dust ;  

 

 

• force of at t ract ion >  weight  of dust ;  

 

I gnore  unqualified 

‘opposite charges 

at t ract ’ 

 

allow an answer in 

term s of charge 

separat ion e.g. induced 

charge on dust  ( ‘top’ 

posit ive ‘bot tom ’  

negat ive)   

 

 

 

 

 

 

2 

         

 (d)  Answers m ust  be in the context  of the 

st ream  of water and charged rod 

 

• the water (m olecules)  have a charge;  

 

• opposite charges at t ract  /  like charges 

repel;  

 

 

 

 

 do not  credit  repeat  of 

stem  

 

 

 

allow (negat ively)  

charged rod at t racts 

(posit ively)  charged 

water 

 

  

 

 

2 

     To t a l  7  

Qu est ion  

n u m b er  
An sw er   No t es  

4 (c)   Must  be in the correct  context   

Any two from   

 

 

• ( top of)  dust  becom es posit ive;  

 

• negat ive ch ar g e  on lift ing sheet  A 

at t r act s dust ;  

 

 

• force of at t ract ion >  weight  of dust ;  

 

I gnore  unqualified 

‘opposite charges 

at t ract ’ 

 

allow an answer in 

term s of charge 

separat ion e.g. induced 

charge on dust  ( ‘top’ 

posit ive ‘bot tom ’  

negat ive)   

 

       

 (d)  Answers m ust  be in the context  of the 

st ream  of water and charged rod 

 

• the water (m olecules)  have a charge;  

 

• opposite charges at t ract  /  like charges 

repel;  

 

 

 

 

 do not  credit  repeat  of 

stem  

 

 

 

allow (negat ively)  

charged rod at t racts 

(posit ively)  charged 

water 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

5 (a)   ( i)  idea that   

Energy source which cannot  be 

r ep laced ;  

allow:  

•  can’t  be used again 

•  supply is lim ited in t im e  

•  can’t  be replenished ( for a long 

t im e)  

•  can’t  be regenerated 

 

ignore:  

•  can’t  be recycled 

•  can’t  be stored 

•  unqualified ‘finite/ lim ited/ will run 

out ’ 

•  not  sustainable 

•  can be used up 

1 

   

             ( ii)  Any from  for 1 mark;  

 

Coal 

Oil or nam ed fuel 

Gas 

allow:  

crude oil 

fossil ( fuel(s) )  

pet rol 

diesel 

gasoline 

kerosene 

paraffin 

m ethane 

butane 

propane 

 

ignore:  

burning 

fuel(s)  
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Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

5   (b)       ( i)  AT WI ND FARM:  any one from  

 

•  Step-up t ransform er used at  

the wind farm ;  

 

•  voltage increased ( for 

t ransm ission) ;  

 

DURI NG TRANSMI SSI ON:  any one 

from  

 

•  t ransm it ted at  (high voltage 

and)  low current ;  

 

•  no/ lit t le energy is wasted 

during t ransm ission;  

 

AT CI TY END:  any one from  

 

•  Step down t ransform er at  

‘other end’/ OWTTE;  

 

•  voltage reduced to 230V/ for 

safety/ for hom es;  

 

allow:  

descript ion of a t ransform er 

 

 

 

 

 

 

Allow sm all voltage loss in t ransm ission 
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Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

5   (b)      ( ii)  

 

Answer to a m axim um  of SI X m arks to include:  

 up to 4 i d eas  from  advantages 

and 

up to 4 i d eas  from  disadvantages 

An n o t a t e w i t h  t i ck s / u n d er l i n in g  

 

advantages 

1.  Renewable energy resource;  

2.  No / lit t le carbon em ission or air  pollut ion  OR will 

not  add to global warm ing OR lit t le pollut ion;  

3.  Source of energy is free OR  low running costs;  

4.  Brings em ploym ent / const ruct ion to som e rem ote 

areas OR good for the local econom y;  

5.  Lots of energy available OR abundant  source 

OR wind farm  can generate large am ounts of 

elect r icity;  

6.  wind turbines can be m ore ef f i cien t  than 

convent ional power stat ions;  

  

disadvantages  

1.  Unsight ly/ ugly OR can dam age views/  blight  

landscapes /  local people m ay find them  an 

int rusion;  

2.  Can be noisy/  causes noise pollut ion;  

3.  Only work when the wind blows/  above certain wind 

speed OR no constant  output  of elect r icity OR not  

reliable;  

4.  Each generator can only generate a sm all am ount  

of elect r icit y OR m any are needed to supply the 

am ount  of elect r icity required for a city;  

5.  Cost ly to const ruct  / m aintain;  

6.  can only be placed in certain areas OR require large 

areas;   

 

 

I f a single word list , penalise by 

ONE m ark 

 

 accept  suitable/ sensible 

alternat ives 

 

ignore:   

• environm entally fr iendly 

• cheaper than fossil fuels 

• kills birds / harm ing anim als 

• unqualified ‘expensive’ / ‘high 

costs’ 

• safer 

• carbon-neut ral 

• unqualified ‘m ore efficient ’/  

’high efficiency’ 
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    To t a l  1 1  



 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

6 (a)        ( i)  Mom entum  =  m xv;  

 

Subst itut ion into correct  equat ion;  

Evaluat ion;  

consistent  unit ;  

 

E.g.  

Mom entum  =  0.1 x 3  

 

Solut ion 0.3 

 

kg m / s 

 

Mom entum  is conserved   

  

in words or in recognisable  sym bols  

 

 

 

 

Allow:  

 use of g (→300)  

but  unit  m ust  m atch 

 

allow:  

• kg m  s-1 

• N s 

 

 

ignore:  

•  because it  has the sam e m ass and 

velocity 

any discussion of energy 

1 

 

 

 

3 
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     ( ii)  

 

 

 

 

 

 

 

 

 

      ( iii)  

 (b)  predict ion:  

Two balls at  the opposite end of the 

cradle m ove up/ away;  (balls D and E 

r ise up)  

 

any one sensible reason:  

• i d ea  that  m om entum  is st ill 

conserved in this collision  

• total m om entum  of the system  is 

constant  

• there is twice the m om entum  of 

one ball so the m om entum  is 

t ransferred to two balls;  

  

Allow:  

E m oves off with 2v 

 

 

 

ignore  

•  ‘the other balls rem ain st ill’ 

•  inelast ic ( collisions)  

•  m ent ion of energy 

 

 

2 

 

 

 

 

 

 

 

 

 

 

 

   To t a l  7  



 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

7 (a)   standard definit ion of wavelength;  

e.g.  

• distance between two points on a wave/  two peaks/  

two t roughs 

• distance between each wavefront  

• distance t ravelled by wave in one t im e period 

  

  

allow:  

from  clear diagram  

crest  for peak 

 

 

 

ignore:  

• ‘the length of a wave’ 

• ‘distance taken for 1 

cycle’ 

• distance between one 

wave and the next  one 

  

  

 

 

1 

 

7 (bi)  

 

 

 

(bii)  

 

 

 

 

 Speed of wave =  frequency x wavelength;  

 

 

 

subst itut ion into any form  of the equat ion ;  

 

evaluat ion;  

 

e.g. 

3(m / s)  =  1.5(Hz)  x λ 

 

(λ)  =  2(m ) ;  

 allow:   

in any rearrangem ent  

v=  f.λ 

 

 

 

 

 

accept  for 1 m ark 

  3 

1.5 

 

 

 

 

1 

 

 

 

 

 

 

 

2 

 

 

 

 

 



 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

7 (ci)  

 

 

 

 

Diffract ion;  

 

And one of  

 

 

• The incom ing wave spreads out  at  the gap;  

 

• The energy carr ied by the wave spreads out  ;  

 

 

allow:  

• diffract ion seen in 

(cii)  

• recognisable spelling 

for ‘diffract ion’ 

 

ignore:  

• the wave gets bigger 

• wave is bent  

• (wavefront  is)  

curved  

 

 

 

 

 

 

2 

        

7 (cii)  

 

 idea that  (diffract ion only apparent  when)  λ and size 

of gap com parable/ RA;  

 

wavelength  of light  is very sm all /  sm aller than water 

waves / sm aller than the gap;  

 

  

  

 

 

Allow RA 

 

 

 

 

 

2 

        

      To t a l  9  
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