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Y SUPPLEMENTARY EXAMINATION MARCH 2017
assessment matters

PHYSICAL SCIENCES: PAPER |
MARKING GUIDELINES

Time: 3 hours 200 marks

These marking guidelines are prepared for use by examiners and sub-examiners,
all of whom are required to attend a standardisation meeting to ensure that the
guidelines are consistently interpreted and applied in the marking of candidates’
scripts.

The IEB will not enter into any discussions or correspondence about any marking
guidelines. It is acknowledged that there may be different views about some
matters of emphasis or detail in the guidelines. It is also recognised that,
without the benefit of attendance at a standardisation meeting, there may be
different interpretations of the application of the marking guidelines.
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QUESTION 1 MULTIPLE CHOICE
11 B
12 D
13 C
14 A
15 B
16 C
1.7 B
18 A
19 C
110 C (2 x 10 = 20)
[20]
QUESTION 2 KINEMATICS
2.1  Velocity is rate of displacement OR rate of change of position OR rate of change of
displacement. @)
2.2 Acceleration is the rate of change of velocity. @)
Av
2.3 a =slope of v—t graph OR A OR v=u+at
a = leo 2,2=2,0+a(l)
a =02ms? a=0,2m-s™ (3)
2.4 Eriction (F
riction
Fr) Normal (Fy)
Weight (F; or w) 3)
2.5 Fnet = ma
mgsin35°-F; = (30)(0,2)
Fr = 162,63N (5)
2.6  distance = areaunder v—t graph
distance = %(z)(z) " %(1)(0,2) + (1)2)
distance = 4,1m 4)
2.7 v =u+at
0=22-1,1t
t=2s (3)
28 V2 =u’+2as OR s = area under v—t graph
0 =(2,2)*+2(-1,1)s s = %(2)(2,2)
s=22m s=22m 3)
[25]
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QUESTION 3 KINEMATICS

3.1 To carry out analysis, a straight line is needed to determine gradient/show
relationship. The graph of h vs t yields a curved line while h vs t2 is linear. (3)

3.2  Graphof hvst?

2,4

2,0

1,6

h (m)
AN

1,2

N

0,8

0,4

N

t2 (s9)

Heading
y-axis title and unit
x-axis title and unit

scale (plotted points > % graph paper, scale must be in sensible multiples)

plotted points (all 6 points plotted within half small block)
line of best fit (with a ruler) (6)

3.3 Gradient = ﬂ
AX

values from y—axis
values from x —axis
Gradient = 4,84 (allow 4,58-5,10) (4)

IEB Copyright © 2017 PLEASE TURN OVER

Gradient =

(=1 if not shown on graph)
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1 o
3.4 = —at 2
5 )
35 slope = ia
2
484 = la
2
a =9,68m-s” (2)
3.6 Same graph as acceleration due to gravity (g) is independent of the mass of the
falling object. @)
[19]
QUESTION 4 NEWTON'S LAWS
4.1
,T\Tension

Tension > weight

Weight
©)
4.2  When a net force is applied on an object of mass m, the object accelerates in the
direction of the net force. The acceleration is directly proportional to the net force
and inversely proportional to the mass.
OR Net force is directly proportional to rate of change of momentum. @)
4.3  Forblock A: Fret =Ma For block B: T-mg =ma
mg-T =ma T-2(9,8) =2a
3(98)-T =3a
a =196 ms? (5)
44  T=2(1,96) + 2(9,8)
T =2356N (2)
45 W=mg
W=196N )
4.6  Mechanical energy is the sum of gravitational potential energy and kinetic energy
at a point. (2)
4.7 No external forces or friction are acting on block B once A has hit the floor. @)
4.8 Ex of B when A hits ground = Ep of B at top
S @39 =8
h =0,80m
height above ground =4 + 0,8
height above ground = 4,8 m 4)
[22]
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QUESTION 5 FORCE, WORK, ENERGY AND POWER

5.1

5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

Fup = 2T sin 65°
Fup = 2(7 000) sin 65°
Fup =12 688,31 N

©)

Resultant vector is the single vector that has the same effect as the original vectors

acting together.

Fret = I:up -W
4000 =12688,31-w

w =8688,31 N

W =mg
8688,3 =m (9,8)

m = 886,56 kg

()

()

Work-energy theorem states that the work done by a net force on an object is equal

to the change in kinetic energy of the object.

Wnet = AEK
Wiet = %(320)(192 -0)
Whet = 57 760 J

Wmech = AEK + AEP
Winech = 57 760 + 78 400
Wmech = 136 160 J

Fapplied S = 136 160
Fapplies =5 446,4 N

V2 = u? + 2as OR 136 160 = mgh
0 =19% + 2(-9,8)s 136 160 = (320)(9,8)h
s =18,42m h=43,42m

height = 18,42 + 25
height = 43,42 m

43,42
axes labelled

. values indicated
3
[72]

25

t(s)
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(3)

()

(4)

(4)

(4)
[32]
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QUESTION 6 FIELDS

6.1 6.1.1 Newton's Law of Universal Gravitation: Every particle in the universe
attracts every other particle with a force that is directly proportional to the

product of their masses and inversely proportional to the square of the

distance (between their centres).

612 F, =—GMr;mS
B (6,7x10™)(1,9x1077)(2,2x10%)
T (3.9x10%)°
F,=1,84x10"°
613 F, - MM

(6 7x10-“)(5,7><1026)(2,2><103)
(4.2x10%)’
F, =4,76x10*N

S

Fnet = FJ - FS
F.=184x10"°-4,76x10"
F.=136x10"°N

F..=ma
1,36x107° =2,2x10%a
a=6,2x10"m-s>

6.2 6.2.1 Electric field is the force per unit positive charge.

6.2.2 E :kr—?
9 -9
219 500 - (9><10 )r(25><10 )
r=0,012 m
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)
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QUESTION 7 ELECTRIC CIRCUITS

71 711

7.1.2

7.1.3

72 7121

7.2.2

7.2.3

724

7.2.5

7.2.6

1.2.7
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No, a filament light bulb is non-ohmic. The current through the filament is
not directly proportional to the potential difference across the filament (or
does not obey Ohm's law) as resistance changes with temperature.

Labelled axes
> Correct curve

P=1I°R
The resistance of the bulb > resistance of the wires
So even for same current Py, > Pires

Power is the rate of doing work.

P =Vl
60 = 241
| = 25A

Ohm's law states that the current through a conductor is directly
proportional to the potential difference across the conductor at constant
temperature.

V =RI
V=(7)(2)5)
V=175V

Vyort = 24 - 17,5
Vvo|t = 6,5 V

V =1R

6,5 = 3l

I =217A

Ir = lota — l70
IR=25-217
Ir =0,33A

V = IR
6,5 =R (0,33)
R =19,70 Q
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3)

()

©)
()

(3)

()

(3)

)

()

(3)

[28]
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ELECTRODYNAMICS

Motor as electrical energy — mechanical energy
PQRS
North

Down

No, there is no split ring commutator
so when PQ is next to pole B, force on wire is up.

gravitational potential energy to kinetic energy AND electrical energy.

Lenz's law: the induced current flows in a direction so as to set up a
magnetic field to oppose the change in magnetic flux.

clockwise
No, Peter's magnet will reach the ground first; induced current in

the ring will set up a magnetic field to oppose the magnet falling.
The acceleration of the magnet falling through the ring will be less than g.

PHOTONS AND ELECTRONS

Threshold frequency is the minimum frequency of incident radiation at which
electrons will be emitted from a particular metal.

E = (6,6 x 10°%)(4,4 x 10"
E=2,90x10"J

If f > fy then Ex max increases as frequency increases.
If f < fy then Ex max is zero and no electrons are ejected.

fo is double as W, is double, therefore greater x intercept.
Slope = h therefore constant slope

QUESTION 8

81 811
8.1.2
8.1.3
8.14
8.1.5

82 821
8.2.2
8.2.3
8.2.4

QUESTION 9

9.1

92 E=hnhf

9.3

94 B

9.5

hf =Wj + Ek max

(6,6 x 107*)(15 x 10') =2 (2,90 x 107°)+ Ex max

Ekmax =4,1x% 10_19 J
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()
()
2
()

©)
©)

()
()

(4)
[22]

)

©)

(3)

(4)

(4)
[16]

Total: 200 marks
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