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Ai/l;ijz q ’;’i::k Requnr'; d % candidates achieving grade

A 65+ 65% 34.7%

B 52+ 52% 19.8%

C 40+ 40% 16.4%

D 27+ 27% 15.5%
No award <27 <27% 13.6%

Section: Multiple Choice Extended Answer Assignment

Average Mark: 145 /25 38.8 /75| No Assignment in 2023
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Question| Answer

Physics Covered

X Y YA
1 D Vectors force acceleration
Vectors have both magnitude and direction Force is a vector quantity Acceleratiton is a vector quantity
while scalars only have magnitude with magnitude and direction. with magnitude and direction.
[XIA t; + t; does not measure the time taken for the card to pass through light gate Q
[XIB t; + t; does not measure the time taken for the card to pass through light gate Q
2 D [XIC this would measure the instantaneous speed through light gate P not light gate Q
VD this measures the instantaneous speed through light gate Q
[XIE this does not measure the instanteous speed at any pointy in the experiment
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3 C 0 2.0 4.0 6.0 8.0
time (s)
Area @ Area @ Area ©
Distance = area under graph Distance = area under graph Distance = area under graph
=2.0x4.0 =3x6.0x2.0 =6.0x4.0
=8m =6m =24m
Total Distance = 8 + 6= 24m = 38m
Ew= " F=6.0N d=3.0m
Ew = F d
4 D Ew = 6.0 X 3.0
Ew = 18]
Kinetic energy at 2.0 m s Kinetic energy at 6.0 m s
Ex="7 m=4.0kg v=2.0ms?t |[Ex=7? m =4.0 kg v=6.0ms?
Eck = £ x m x V2 Ek = £ x m x v
5 B E«k = £ x 40 x (2.0)? Ek = £ x 40 x (6.0)?
Eck = ¥+ x 40 x 4.0 Ek = £+ x 40 x 36
Ek = 8.0J Ex = 72.0)
Increase in kinetic energy =72.0J-8.0J =64
T=" a=0.290 d=1AU
T2 = 2802
6 D
[XIA Asteroid — object orbiting a star which is smaller than a dwarf planet
[XIB Dwarf Planet — object which orbits a star but not large enough to be classed as a small planet
7 A VIC Exoplanet — planet orbiting around a star outside our solar system

[XID Planet — large ball of matter. Orbiting a star which does not emit light

[XIE Star — large ball of matter undergoing nuclear fusion emitting light and EM radiation
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Unwards force = 2200N
Downwards force = mg = 350kg x 3.7 N kg1 = 1295 N

Unbalanced force = 2200N — 1295N = 905N upwards

As space vehicle is decending when rockets fire then the vehicle will still decend to the
surface but there is a decrease in speed as there is a unbalanced force upwards.

[XIA A negative particle P will deflect away from a negatively charged plate R

[XIB If particle P had no charge it would pass through undeflected through electric field
[XIC If particle P had no charge it would pass through undeflected through electric field
[XID A positive particle P will deflect away from a positively charged plate R

ME A positive particle P will bend towards a negatively charged plate R

10

[XIA Negative charges (electrons) move in both a.c. and d.c. current

[XIB In a.c. current, direction of current reverses constantly back and forth

MC In a.c. current, charges (electrons) reverse intervals at regular interval

[XID Only negative charges (electons) move in a current in both a.c. and d.c. current
[XIE The quantity of current rises and falls during a.c. current

11

Voltage across resistor R = 5.0V —2.2V =2.8V
Current in Resistor R =10.0 mA =0.0100 A
\Y 2.8

R =" = 0010 - 280€

12

s=24V V=7 R1=2.4kQ R2=1.2 kQ

R2
V> = Ri + R, X Vs

1.2
Voo ® oy 12 0%

Vo = 8V

13

[XIA Variable resistor is at bottom of circuit so motor will switch on when light is high.

[XIB circuit contains thermistor which would make the circuit dependent on temperature

MIC Variable resistor is at top of circuit and circuit contains LDR to switch on motor on low light
[XID circuit contains thermistor which would make the circuit dependent on temperature not light
[XIE circuit contains thermistor which would make the circuit dependent on temperature not light

14

P=250W E=" t =2 hours = 2x60x60 s

250 = S .. E= 250 x 2x60x60 = 1860000 J

P = 2X60x60

| m

15

From graph: When Power P =1 W then Resistance R=4 Q

% %
P=—- 1= V=4
R 4

V=2V

16

Statement | - Correct Statement Il - Correct Statement Il - Incorrect

The mass of the copper | The initial and final temperatures | The power supply does not give the
block gives the mass in | are needed to to calculate AT for |energy supplied. Joulemeter provides
the equation E, = cmAT the equation Ej, = cmAT En for the equation Ep = cmAT

17

E=? m=3.5kg | = 3.34x10° J kg™
E = m X (
E = 3.5 X 3.34x10°

1.2x106%’

m
1

18

P =2.0x108 Pa F =5.0 kN = 5000N A="?
F

P = —
A
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5000

2x10°
X A

A = 2.5x10° m?

19

VIA Pressure & temperature are directly proportional in pressure-temperature Law calculations
[XIB Pressure & temperature are directly proportional in pressure-temperature Law calculations
[XIC The volume is constant in the bhoy

[XID Temperatures used in pressure-temperature Law calculations are measured in Kelvin

[XIE Temperatures used in pressure-temperature Law calculations are measured in Kelvin

p1=5.0x10°Pa Vi=2.2m3 T1=27°C=320K
p2=5.5x10°Pa V=7 T,=54°C=370K

Vv 5.0x10° 2.2
%= constant = X 320X =3437.5
1
V 5.5x10° \Y;
20 % = constant = X 370X 2 = 34375
2
y, 2 3437.5x370
?"  5.5x10°
Vo= 23m3
Amplitude Frequency
1 o Wavelength = 12/, = 6m
Amplitude = —— = 0.2m f= % = 3—60 = 0.5Hz

22

XIA wavelength should be same before and after barrier.

[XIB ends of waves should curve as waves diffract and be longer than gap in barrier.

[XIC boths sides of diffracted waves should be curved after the barrier

[XID this answer is clearly nonsense

ME wavelength the same after barrier, ends of wave curve as wave diffracts in shadow area.

23

MA Ray P has bent away from the normal as it has gone from a more dense medium to less dense
[XIB Ray Q has not changed direction and has continued in a straight line from the glass

[XIC Ray R is on wrong side of the normal

[XID Ray S is on wrong side of the normal

XIE Ray T is on wrong side of the normal

24

2.4x10*Bq .. 1s=2.4x10%decays .. 15x60 s = 2.4x10* decays x15x60 = 2.2x10’

25

Statement | - Incorrect Statement Il - Correct Statement Il - Incorrect

Nuclear fission is when a
large nucleus splits into

smaller nuclei

At the very hot temperatures
required for fusion to take place,
containment of plasma is an issue

Nuclear fusion takes place
only at high temperatures
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Question Answer Physics Covered
Horizontal displacement = 74m — 11m = 63m (WEST or 270)
Vertical displacement = 38m — 14m = 24m (North or 000)
63m — \/ﬁ
) x =4/(24)% + (63)
1a(i) 67 km x = V576 + 3969
X 24m x = V4545
0 X =67 km
opp 63
= = —— =262 s 0=69°
1a(ii) 291 tan 6= 24 020825 0=69
Bearing = 360° - 69° = 291
S=67m v="? t=31s
S = ) t (1 mark)
. _1 .
1b(i) 2.2 ms*at bearing 291 67 _ 5 « 31 (L mark)
0} = 22ms? (1 mark)
The distance travelled is greater than the displacement as in both the vertical and horizontal
1 mark direections.
distance is greater Direction Displacement Distance
1b(ii) than displacement Horizontal (West — East)|  74m —11m = 63m 74m +11m = 85m
1 mark Vertical (North — South) 38m —14m =24m 38m + 14m =52m
same time taken Because the total distance and the displacement take place over the same time period, the
average velocity is less because the displacement is less before being divided by the time taken.
Ep=7? m = 0.0025 kg g=9.6 Nkg? h=75m
. . Er = m h  (2mark)
Lo Working showing P & -
c(i) 0.18) b = 00025 x 98 x 75 (mk
E, = 0.18)
Ex=0.18) m = 0.0025 kg v="?
Ex = % m v2 (1 mark)
Lc(ii) 12ms?! 018 = % X 0.0025 X v (L mark)
% = 144
v = 12ms’? (1 mark)
friction
: Energy lost (as heat) due t . .
Lc(iii) One answer from nergy lost (as heat) due to { aif resistance
A suitable curved path where the ball does not increase in height.
2a e The stone will have fall vertically faster the further it falls due to gravity
e The horizontal velocity will remain the same
a=9.8ms? v=? u=0ms? t=0.53s
a = v - u (1 mark)
t
2b(|) 5.2 m S_l 9.8 = v 0_53 0 (1 mark)
98x053 = v - 0
52ms? = \Y (1 mark)
vims")
5.2 1t Mark 2" Mark
. . Straight line Graph ends at
2b Graph showing:
(i) P & Positive gradient (0.53,5.2)
0 053 t 1y |L_Starting at origin
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Height dropped from = area under graph (1 mark)
2biii) 1.4m = $x0.53x5.2 (1 mark)
= 1.4 m (1 mark)
Fin=54N—-22N=32N m =74 kg a=">?
F = m a
2c¢(i) 0.43ms?
32 = 74 x a
a = 043ms?
5 Reduces friction The cyclist take sthe full air resistamnce while the rider behind benefits from less air
C(ii) . . i
or air resistance resistance as a result.
1 mark | Astra 1KR
3a Answer to include: 1 mark itis a or it has an orbital it is at an orbital
geostationary satellite period of 24 hours altitude of 36 000 km
W=7 m = 3.5kg g=7.7Nkg?
W = m X g (1 mark)
3b 27N
w = 3.5 X 7.7 (1 mark)
W = 27 N (1 mark)
Answer is Satellite Orbital Altitude (km) Orbital Period
3c Greater then 101 minutes UKube-1 825 101 minutes
and Satellite 1200 Longer than 101minutes & shorter than 676 minutes
Less than 676 minutes Kosmos2460 19100 676 minutes
1 mark 2 marks 3 marks
. A . Candidate has demonstrated a good understanding of the physics
: nderstanding of v pysics mvolved They | reasonsble undersanding of the | _ Inlved They show a good comprehension o th physicsof the
4 Open ended qUGStlon: make some statement(s) that are relevant | physics involved. They make some s|tuaF|on and prowdeaIog!call\{correctanswertothe questl‘on.posed.
to the situation, showing that they have | statement(s) that are relevant to the | . TTIS ;ype olf r:spo:.se mlghtlncI:'deastztfhment T.ftr:.e prl::Lplest
understood at least a little of the physics situation, showing that they have :::Oov:d lts ::: I;n;elrio;:::gﬁe;ogé::nm i::::;’tlrc)ableo'ne:celln::’;
within the problem. understood the problem. ’ ‘co:\plete‘ f‘or the candidate to gain full marks.
not affected no (distortion from) no light can use telescope
5a One answer from: : )
by weather atmosphere pollution during the day
hydrogen | I I I Allhydrogen lines in line spectra from star
helium __[ ] \ [ [ ] Some helium lines missing from star
Hydrogen mercury [ [ 1T T | Some mercury lines missing from star
5b Calcium caleium TIC_IL_1 LI T _ Al calcium lines in line spectra from star
(both required for 1 mark) sodium T Some sodium lines missing from star
[ ]
star I“ JI I l "ﬂm Iﬂ
d = AV, X t (1 mark)
working showin
5¢ ESIOWINE 1 g = 3.0x10° x  343x365.25x24x60Xx60 (1 mar
3.2x10°m
d = 3.2x10%m
Total Resistance when Switch S1 is closed = 36Q2 + 2402 = 60£2 (1 mark)
V=12V 1=7 R=60Q
VvV = | R (1 mark)
6a 0.20A
12 = | X 60 (1 mark)
I = 0.20A (1 mark)
Combine 2 parallel resistors Combine with series resistor
1 1 1
= + (1 mark)
Rt R1 R2
1 1 1
_ Rr| = R1 + R2
. = + (1 mark)
6b(|) 3'2 Q RT 36 36 RT = 18 36 (1 mark)
1 2 Rr| = 142Q (1 mark)
Rr 36
Rr = 18 Q
©JABstem 2024 6

National 5 Physics
2023 Nat5 Physics Marking Scheme




. 1 mark | (Ammeter reading will be) greater
6b(ii) Answer to include: ( ~erreading .) g
1 mark | Total circuit resistance will be less
1 mark 1 mark 1 mark
7ali) Graph showing: Suitable scales, All points plotted accurately )
labels and units to % half a division Best fit curve
7alii) 74x1012 C
7b Any two from: Repeat measurements Repea:on?j:rsjttj.:cements Increase the range Increase the number
(1 mark each) and average outliers/lrogu;\:)oints of distances of different distances
En="7 c=532)kgtect m = 1.90x1072 kg AT=235°C - 25°C = 210°C
E = C X m X AT ( mark)
8a(i) 21201 E = 532 x  190x102  x 210 (Lt
E = 21201 (1 mark)
Heat (energy) lost to
8alii) ( gy) ) Heat loss must be indentified as being lost to the surroundings
the surroundings.
. 1 mark 1 mark
8b Answer to include: different (specific) heat capacity different mass
9a(i) Force E’er umtzarea Pressure is calcuated from equation P = F°"/s.a  and is defined as Force per unit area
or Force perm
p1 =101 kPa Vi1=2.3x103m?3
p2 =92 kPa V=7
(1 mark) p1V1 = p2Va
9a(ii) 2.5x103 m3 (Imark) 101 x2.3x103 = 92x V>
101 x 2.3x103
92 ) V2
(1 mark) 2.5x103 m3 = V3
The (gas) particles Pressure is caused by the particles inside a gas colliding with the walls of they container
9al(iii) collide with the walls  |the gas in is.
(of the crisp packet). |The faster te gas particles collide with the walls of the container the higher the pressure.
H=6.0pusvh? H=? t=3.5hours
H H (1 mark)
- mar
t
9b 21 pSv
6.0 = —3 5 (1 mark)
H = 21 I"LSV (1 mark)
0.015
d=7? v=240ms? === 2000755 (mar
10a 2.6m d = \Y X t (1 mark)
d = 340 x 0.0075 (1mark
d = 2.6m (1 mark)
Working sh f=? N = 9 waves t= 2.0x10"s
orkKing snown to N 9
0 calculate 45000Hz f t 2.0x10* 45000 Hz
(1 mark) (1 mark)
10b(ii) One answer from: | Speed of sound in air is the same The distance is the same
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EMType | Gamma | X-Ray |Ultra-violet| Visible | Infra-Red |Microwave | Radio & TV
. energy | High < » Low
P: Ultraviolet g
11a High <« » L
Q: Infrared Frequency  HIgN <« > LOow
Wavelength| LOoW < » Hi gh
. 1 mark : Radio Waves Diffraction is greater when the wavelength is longer.
11b Answer to InCIUde: 1 mark . Longest Wavelength Radio waves have the longest wavelength of all types of electromagnetic radiation
v =3.0x108 m s f=2.42GHz = 2.42x10° Hz A=?
Working showing v = f X A (1mark)
11c(i)A calculation of 3.0x10° = 2.42x10° x W mar
wavelength
A = 012m
visible light
gar;;r:a X-rays P Q microwaves v';aa?:s
11c(i)B microwaves f
10"12 101‘" 1(I]’a 16’5 16"‘ 1(;|’2 1I 162
wavelength (m)
A=0.12m
D =5.0 uGy = 5.0x10°® Gy E=? m=4.5kg
. . E
11c(ii)A 2.3x107° ) D=—— 5.0x10° = a5 E= 5.0x10°x4.5 = 2.3x10°)
(1 mark) (1 mark) (1 mark)
H=? D =5.0 uGy = 5.0x10° Gy wr (X-rays) =1
H = D W, (1 mark)
. -6
11c(ii)B 5.0x10° Sv H = 50x10° x 1 (mek
H = 5.0x10°Sv (1 mark)
1 mark 2 marks 3 marks
Candidate has demonstrated a limited Candidate has demonstrated a Candidate has demonstrated a good understanding of the physics
. understanding of the sics involved. The! reasonable understanding of the N inv.olved. They showag.ood comprehension of the physic.s of the
12 Open ended questlon. mike Zor:e sgtatfeﬁe:tr(];/)thatarel recljevTahnty physicsi:\lolveg. Thtey':nalg;e Zsrljne Sltlfrit_m: and ;)rowdeaIog!c;ItIYcolr:iectartmtuertotth(fetiuestl.on-plosed,
to the situation, showing that they have | statement(s) that are relevant to the invol\I/Sedypaerzlart?;:(s);iseor:lagn e”:fa':ioi a:n: i‘:ean ‘I)icatizslg?:LZ:: o
understood at least a little of the physics situation, showing that they have res ondlto the robler’; The ar?swerdt’)es ot neept?to be ‘excellent’ or
within the problem. understood the problem. ’ ‘co:\plete' f;Jr the candidate to gain full marks.
1 mark [Source Y
1 mark |Sheet of paper absorbs alpha radiation (reducing the count rate)
133 Answer to include: lead absorbs Some The gamma (Source) Y is the
) 1 mark gamma radiation | gamma radiation |radiation is able to| only source with a
reducing the count is able to penetrate the |reduction in count
rate further penetrate lead aluminium rate due to paper
13by(i One answer from: When an (uncharged) atom | When an (uncharged) atom | When an (uncharged) atom
! ’ gains or loses electron(s) gains electron(s) loses electron(s)
1 mark Alpha radiation
13bii) Answer to include: o Alpha radiation only has a Fewer alpha particles would reach
short range (in air) the spark counter at increased distance
Q=> 1=0.12 uA =0.12x10° A t = 1 minute = 60s
For 96 sparks:
Q = | X t (1 mark)
Q = 0.12x10% x 60 (1 mark)
Q = 7.2x10°C
13biii) 7.5x108 C
For 1 spark:
q = 7.2x10°¢C (1 mark)
96
Q = 7.5x10%8C (1 mark)
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background

The background count rate should be subtracted from the count rate to the corrected

14a(i) count rate count rate is a true measure of the activity from inside the boy.
5000
I A N SN SR AN SR SR SN EEENE G EREEE
e R e e R R R
4500 e R R
s, HHH T H .
2 000 e Ea SamaNEaas anE e amanE: HHH Take any
b 3500 4 bbb | halving
a of the
£ 3000
3 corrected
@ 800 T 11— | countrate
Count rate = 2000 \ e on
. halves from | 3 a T the y-axis.
14a(ii) 60 days 2000010004 g 1500 TN
counts per | & NI
minute % 1000 E \:‘-\ u T H T Work out
© 500 . : the
5] e i I [time interval
0 \ & ¥ on the x-axis
0 25 50 75 100 125 150 175 200 225 250 275 300| ..o
number of days after implant halving.
I_'_l
Time Interval
=120-60 days
=60 days
1 - > - Ys - s
1 J
T
14a(iii) 180 days 3 half-lives to decrease activity to /s of original value
(1 mark)
1 half-life = 60 days .3 half-lives =3x60days =180 days (1 mark
Half-life is 60 days.
.. 0 days is one half-life before 60 days and the count rate at 0 days should be double
. 4000
14a(iv) ; Ut the count rate at 60 days.
counts perminute ¢ 60 days the count rate is 2000 days ... at 0 days the count rate should be double at
4000 counts per minute.
Any suitable measuring thickness
14b Y . . tracers sterilisation smoke detectors &
answer including: of paper
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Q (x10*2 Q)

180

170

160

150

140

130

120

110

100

90

80

70

60

50

40

30

20

10

10

20

d (mm) 30 40
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