AQA GCSE - 4.5.6.1.1 Distance and displacement - Mark Scheme thealevelphysicstutor.com

Mark schemes

1. (@) 7.1(cm)

allow 7.0 to 7.3 (cm)

1
497 (m)
allow 70 x their measurement of displacement
1
(b) 0(N)
1
(c) constant velocity
allow constant speed (in a straight line)
do not accept stationary
allow constant acceleration if a mathematical error in
(b) gives a non-zero value for resultant force
1
(d) anyone from:
. tension
. normal contact (force)
. upthrust
allow lift, thrust and water resistance
allow normal reaction (force)
ignore drag
1
(e) horizontal line drawn to 10s along the x-axis
1
line with a positive gradient starting from 10 s
allow an upward curving line with increasing gradient
starting from 10 s
elocity
0 0 20 30
Time in seconds
1
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(f)

(c)

line of best fit drawn and extrapolated to 10 km
do not accept a straight line

28 (kPa)
allow 26 to 32 (kPa)
allow a value correctly extrapolated from their line

allow 2 marks for a correct mathematically extrapolated
value

the average density of the air above the aeroplane decreases

apply the force further away from the pivot
do not allow increase the length of the lever

v =15 (m/s)

24000=m x 15
allow a value of v = 14.5 (m/s)

24000
R b
m = 1600 (kg)

distance travelled during first 3 seconds = 22.5 (m)

distance travelled during last 2 seconds = 30 (m)

total distance = 52.5 (m)
allow 53 (m)

allow 1 mark for the correct addition of their calculated
distances

allow a maximum of 2 marks for total distance = 50.75
(m) if velocity used = 14.5 (m/s)

thealevelphysicstutor.com
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(d) stopping distance includes thinking distance

allow stopping distance = braking distance + thinking
distance

there is an additional time before the driver applies the brakes.

allow the driver's reaction time will increase (due to the
distraction)

(so) the thinking distance will increase

(e) work is done due to friction (in the brakes)
ignore friction alone

(causing) an increase in the internal / thermal energy (of the brakes)

(a) friction

(b) air resistance

(c) A=B

(d) M=150x0.24

M = 36 (Nm)
(e) chain
(f) 5.8m/s
a=5f
(9) 0

allow their v from part (f)

a=0.29 (m/s?)
allow a correctly calculated value using their v from part

(f)

(h) Deceleration
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(i)

4] @

(b)

()

(d)

5| @

(b)

()

(d)

straight arrow drawn between home and school pointing towards school.

equal to

deceleration / decelerate
braking is insufficient

3 (m/s?)
an answer of 3 (m/s?) scores 2 marks
allow other correct pairs of numbers taken from A to B

the stopping distance increases

by more than double

distance is a scalar and displacement is a vector
or
distance has magnitude only, displacement has magnitude and direction

37.5km
accept any value between 37.0 and 38.0 inclusive

062° or N62°E
accept 62° to the right of the vertical

accept an angle in the range 60° —64°
accept the angle correctly measured and marked on the diagram

train changes direction so velocity changes

acceleration is the rate of change of velocity

number of squares below line = 17
accept any number between 16 and 18 inclusive
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(b)

()

each square represents 500 m

thealevelphysicstutor.com

distance = number of squares x value of each square correctly calculated — 8500 m

(ii)

(iii)

(iv)

(ii)

(i)

9.5
accept £1 mm

10.5

ecf from (a)(i)

190
20 x (a)(ii) ecf

medium
ecf from (a)(iii)

any two from:

. position of ball before release

. same angle or height of runway
. same ball

. same strip of grass

long

or

longer than in part (a)
or

uneven

do not allow reference to speed

as humidity increases mean distance decreases
accept speed for distance

(8]
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(i) 71x180=12780
79 x 162 = 12798
87 x 147 = 12789
all three calculations correct with a valid conclusion gains 3 marks
or
findk fromR=k/d
all three calculations correct gains 2 marks
or
87 /71 x147 =180.1 ~ 180
87 /79 x 147 =161.9 ~ 162
two calculations correct with a valid conclusion gains 2 marks
conclusion based on calculation
one correct calculation of k gains 1 mark
3
(i) only three readings or small range for humidity
accept not enough readings
accept data from Internet could be unreliable
ignore reference to repeats
1
(d) distance is a scalar or has no direction or has magnitude only
allow measurements from diagram of distance and displacement
1
displacement is a vector or has direction
1
[15]
2] @ 3
: gains 1 mark
m/s?
gains 1 mark
else working gains 1 mark
2
(b) 2850 ecf
gains 1 mark
N
gains 1 mark
else working
gains 1 mark
2
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(c) friction/air resistance increases with speed,;
till frictional = max forward force;
then force/acceleration is zero

for 1 mark each

alternative limitation for safety
gains 1 mark only

[7]
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