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Ql.
Question | Answer Mark
Number
A 1
Q2.
Question | Answer Mark
Number
C 1
Q3.
Question Acceptable answ Additional guid Mark
Number Acceptable answers £ ional guidance Mar
* Tmifial acceleration due to a resultant (1)
force
D g leration 15tV .
. r ecre.a_smg 1{._‘E‘f: eration as resistive (1) | Accept reference to gradient of graph
Drces merease :
. . for acceleration for MP2 & MP3.
Or Decreasing acceleration as 3
resultant force decreases -
s No acceleration as resultant force is (1) | Accept terminal velocity for constant
ZETO velocity
Or constant velocity as resultant force
15 ZeTo
Q4.
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measured with
the metre rule

measurements
referred to in
columns 1 and 2

(formmula/expression
see)

frames.

[may take u as 0]

Record the Time between frames | Plot distance g =2 x gradient
position on the against r-

rule for each

frame

Measure Time between frames | Calculate the g = gradient
distance between speed each frame

(successive) using distance

frames against a /time and plot

metre rule against time

Use metre rule | Number of frames x Use of: g =25/t

to measure: time between frame s=ut+%ar Or

(total) distance Or total fume of Or Re-arrange s = # gf
ball falls through | journey s= at substituting in s and t
Or height from | recorded/found Or ) to find g.

which the ball 5= Ygt

was dropped

(eg 1m)

Measure Time between frames | Use speed = g = (v-wit
distance between | known and count As/At to find

frames (at frames their final Or a = (v-u)'t
beginning and) Or if stated u = 0 then | velocity using

end of drop time for ball to fall correct fime

using the rule and the time between | interval

Record the

position on the
rule each frame

Time between frames

Calculate the
speed each frame
using d't and plot
a graph of v’
against s.

Gradient/2 =
acceleration

Accept metre stick or ruler in place of metre rule

(The candidate may refer to the acceleration of free fall as ‘a’ or ‘g
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Question | Answer Mark
Number

(a) () | Each row of the table contains a suitable method. (1)
One mark for each column, do not allow a nux and match of methods (rows) (1)

(1)

Distance Corresponding time | Correct use of To calculate g use: (1)
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(a) (ii)

theonlinephysi

Ball may be released between 1st and 2nd images (so times used all too long because
they include a short time before 1t 15 dropped)

Or ball released before the 1% image so u is not 0

Or the ruler 1s not vertical/straight

Or the 1dea that the camera has not been calibrated correctly 1.e. runs too fast/slow
Or the 1dea that there 15 a parallax error from camera to object

(Parallax alone is insufficient)
(Do not award a mark for air resistance)

1)

cstuto

(b)

Small / dense / streamlined shape /smooth surface / shiny

Correct explanation, e g

Small surface area— mimnuse drag

Dense — weight > upthrust Or weight > drag

Streamlined /aerodynamic— miminmuise drag Or ensure lanunar flow
Smooth surface — minimise drag Or ensure lamunar flow

Shiny — easy to see on the recording

Small — easier to read scale (precisely)

(Sphere 1s not acceptable for a property but statement such as *sphere to minimise drag’

can score 2™ mark)

1)

(1

(]

(c)

Advantage

Explanation

(to score both marks the explanation must be linked to the advantage. Accept reverse
arguments. Human error 1s not sufficient for reaction time).

Advantage Explanation

No reaction Reduces uncertainties Or (time recorded) more precise/accurate
time

Can be paused | Measurements taken at exact times
/stopped to take | Or positions against rule recorded more accurately.
readings. Or velocities can be calculated frame by frame (more readings

Allows repeated | Allows values to be checked/confirmed
playback Or Or values obtained are more reliable
rewinding

1)
1)

[§¥]

Q5.

@TOPhysicsTutor

r.com

facebook.com/TheOnlinePhysicsTutor



h

Question

Number

Answer

"Mark
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(a)

Same (downwards) acceleration Or acceleration = g
(accept constant acceleration)

(1)

(b)()

The ball 1s in contact with the floor (accept the ball bounces)

(D

(b) (i1)

Lower gradient Or the lines would be not be as steep

(1)

(c)

Use of equation(s) of motion to find s Or use of distance = area under the

graph Or use of GPE =KE
s=11lm-14m

Example of calculation
47ms )Y =(0ms") +(2=x98lms > x5s)
s=1.13m

(1)
(1)

(d)(@)

Use of KE= Y mnv
KE=11-13(]) (noue)

Example of calculation
KE=%x040kg *x (2.4 ms")’
=1.157

(1)
(1)

(d)(ia)

Use of GPE=KE
h=02Tm—-032m (ecf from 16(d)(1))

(If area under graph or an equation of motion 1s used
utuwlt
eg h= % or v =i + 2as only MP2 can be scored)

Example of calculation
12171

T 0.4kgx9.81Nkg”
h=031m

(1)
(1)

(e)

(Elastic potential) energy transferred to thermal energy
Or energy dissipated as heat

(D

Total for guestion

10

Q6.
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Question Answer Mark
Number
(a)(i) The ball has bounced Or the ball would be below mnitial height Or the ball
has landed before reaching the goal Or the ball has hat the ground (L) 1
(a)(ii) Correct shape of at least one trajectory. starting at the kick and ending
at'beyond the goal (1)
Range/position of the higher angle > range/position of lower angle ball seen
with paths labelled (1) 2
Example of response scoring 2 marks
" i A l - I| lp=
VL | L
(h) (D Use of (uz) = u cos15 Or u sin75 Or see 25(.1)ms (1)
Use of = &/t to calculate the time to the goal Or see 0.44 s (1)
Use of () =u sinl5 Or 1 cos75 Orsee 6.7ms | (1)
Use of 5 = ut + Y2 ar (@ must be negative) (4}
5=20m (1)
Use of (value obtained + the 0.22 m (or 0.11 m)) to make a sensible
statement as to whether or not the goal will be scored
e.g. the top of the ball on reaching the goal 2.23 m. (Thus 1s less than 2.4 m
and) the goal will be scored (1 6
(Answer must be consistent with calculated distance. For calculated heights
greater than 2 4 m_ candidates do not need to refer to rads /diameter but a
comparnson of heights 15 needed.)
Example of calculation
= + =044 s
26 ms pr:ilEj -1 -
s=(26ms  *sin 15°)(0.44 ) + (*2) (-9.81 N kg )(0.44 5)°
5=201m
Height of the top of the ball on reaching the goal= 2.0l m+022m=223m
(h) (ii} Aur resistance is in the opposite direction to the ball’s motion Or air resistance
adds a backwards force Or work 15 done against air resistance (1)
The ball will decelerate (horizontally) Or the ball will have a decreasing
velocity/speed Or the ball will not travel as far Or thus reduces the maximum
height the ball reaches Or the ball is in the air for less time Or the ball will
take longer to reach the goal (1) 2
Total for guestion 11
Q7.
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Question | Answer Mark
Number

(i Both graphs straight from ¢ = 0 (labels not required) (1)
Imitial gradient of A less than gradient of B {munimum of 1 label required) (1) 2
(The lines do not have to meet 1.e. the lines could stop before the meeting point
The lines can start anywhere on the displacement axes)

5 M 5 M
B B
A
> t > !

(ii} | Measurement from photographs 0.5 - 0.7 (em) (1)
Use of distance = measurement = 12 (1)
Use of speed = distance/time (1)
speed=0.18—-0.25ms 1) 4
Example of calculation
Measurement = 0.55 cm
Distance = 0.55 % 107 mx 12=6.6x 10" m

d= 66 %107 m
PEet T T e
speed =0.20m s
Q8.
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Question Answer
Number
(a)(i) Tension line and arrow correctly drawn and labelled (1)
Weight line and arrow correctly drawn and labelled (1) 2
(Upthrust) Tension/T/
pull of kite
on surfer
(Drag)
Weight/Wimg
(Tension can be on either side. If 2 marks have been awarded subtract 1 mark
if the drag has been included and is not a horizontal force opposing the
tension)
(a)(ii) Use of correct trig function to find horizontal component of the tension (1)
Thorizenet = 840 (N) (1) 2
Example of calculation
Honzontal component of tension = Tcosf
Thorizonet = 1100 N = cos 40°
Tbot‘lmt:‘.l= 843 N
(a)(ii1) Terticn= 1100 sin 40° Or Tooca= 707 (IN) seen (1)
Use of W=mg (1)
Use of mg = U + Tanica With a sensible statement discussing what would
happen 1f Timie = W Or Fomca = weight Or Tiepien < weight (1) 3
eg
Liemica= W Or mass = 72 kg: Upthrust 1s zero
Tiertica ™ weight Or mass < 72 kg: Can’t have a negative upthrust
T ermica = weight Or mass = 72 kg : To provide some upthrust
Example of calculation
Teemicr= Tsin 40° (=707 N) OR mg = U + Tiarsica
mg=0U+T0TN
_ TOTN o
mass = ————— = T21kg
@TOPhysicsTutor
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*(h) (QWC — work must be clear and organised in a logical manner using
techmical terminology where appropriate)
C (1)
Max 3
The horizontal component of the tension in the line produces the forward force
acting on the surfer Or horizontal component of tension= Jcos & (accept
Trorizonst = 1100c0s6) (1)
As the angle to the horizontal (#) decreases Or
As the angle to the vertical (#) decreases =T cos 6 increases Or the
forwards force on the surfer increases Or the smallest 8 gives the
maximum/greatest force (1)
Work done increases (1)
Power transferred to surfer= %has increased hence the power
increases Or more work done per second on the surfer so the power
increases (1) 4
Total for guestion 11
Qo.
Question | Answer Mark
Number
(i) Weight/img (1)
Upthrust/T7 (1)
Drag/Friction/Fluid resistance/F/D/ T (1) 3
(all lines must touch the black dot and should be approximately vertical by eye)
{(—1 for each additional force)
upthrust upthrust upthrust
drag
B . weight
drag  weight drag and/+ weight
(ii) | (QWC —work must be clear and organised in a logical manner using
technical terminology where appropriate)
Upthrust is greater for the larger bubble (1)
Drag/friction increases (1)
Upthrust increases more than drag
Or greater (initial) resultant force on bubble
Or higher terminal velocity ) .
Or upthrust 1s related to volume/radius” and drag related to area/radius™ (1) 3
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