Physical Sciences P1/MEMORANDUM NSC September 2015

QUESTION 1: MULTIPLE CHOICE QUESTIONS

11 A VY
1.2 B vv
1.3 Cvv
1.4 Cvv
1.5 A VY
1.6 Cvv
1.7 Cvv/
1.8 B vv
1.9 Cvv
110 Dvv

[20]
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QUESTION 2
21 N/Fn /Force of surface on object v/

T/ tension in string v/

f/Fs /Force of friction v/

l Fq/ w / gravitational force/ weight v/

(Accept the components of Fg INSTEAD of Fg but not both Fg and the
components. No arrows = %; forces not touching dots = 3/4) 4)

2.2 Fn = mgcos 30° = 33,95N V
Fr = wFnv = 0,2(33,95) = 679NV (3)

2.3

When a resultant (net) force acts on an object, the object will accelerate in
the direction of the force. This acceleration is directly proportional to the
forcev'amd inversely proportional to the mass of the object.v

Wanneer 'n resulterende (netto) krag op 'n voorwerp inwerk, sal die voorwerp
in die rigting van die krag versnel. Hierdie versnelling is direk eweredig aan
die krag en omgekeerd eweredig aan die massa van die voorwerp.

OR/OF
The net force acting on an object is equal to the rate of change of momentum
v'v'of the object (in the direction of the force). (2 or 0)
Die netto krag wat op 'n voorwerp inwerk is gelyk aan die tempo van
verandering in momentum van die voorwerp (in die rigting van die krag).
(2 of 0) (2)

2.4  Fgr= mgsin 30° = (4)(9,8)sin30 = 196 N Vv
ma =T - (Ft +Fg) Y
4)(0,43)v=T - (6,79 + 19,6) vV
T =2811N V (5)

25 vi=vi+2gAy v
v? = 02/ + 2(043)(2)v
wv=131ms 4)

Wpne = AE, + AEY
TAxCos8 = mg(hy — hgy + %m(ng — v?)
(28,112 (MY = (2)(9,8)(2 — 0) + (0,5)(2)(vF — 0%)v
~v=131ms v
[18]
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QUESTION 3

3.1 Take down as positive (If down is taken as negative signs must be
consistent)

Ay = viAt + Y gAt? v
1,8 = vi(0,5) + %(9,8)(0,5)* v

vi = 1,15 m.s?t Vv (3)
3.2 vi = vi +alit v

vi = (1,15) + (9,8)(0,5) Vv

vi = 6,06 m.s? v (3)

3.3 viZ = vi2 + 2aly Vv
0 = viZ + 2(9,8)(-0,9) v
Vi =+472
Vi = 4,2 m.st upwardsv 3)

3.4 vi = vi + aAt v
0 = (-4,2) + (9,8)At) V

At = 043s V
t =05 + 2(0,43) = 1,365 vV (4)
3.5 DOWN AS POSITIVE:

e Axes correctly labelled v
e Graph correctly drawn v (Lines must be parallel)
e Values of velocities and time t, correctly marked vV vV

6,05

velocity (m.s™)

1,15

w|-------

6 time (s)

-4,2
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UPWARD AS POSITIVE:

e Axes correctly labelled v
e Graph correctly drawn v (Lines must be parallel)
e Values of velocities and time t, correctly marked vvvV

4,2

time (s)

velocity (m.s-1)
—
=
(5]

-6,05

(6)

[19]
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QUESTION 4

4.1 The total (linear) momentum remains constant/is conserved v'in an isolated/a
closed system/the absence of external forces. v/
Die totale lineére momentum bly konstant/behoue v" in 'n geisoleerde

sisteem/geslote sisteem/die afwesigheid van eksterne kragte. v (2)

4.2
To the right as positive/Na regs as positief: To the right as negative/Na regs as negatief:
2 Pbeforeivoor = 2 Pafter/na v Z Pheforelvoor = 2 Pafter/na v
- + v = + - v
(2)(5) + (9)(0) ¥ = (s + (O)(L) ¥ (251 + (O)0) = (Eva + O)-L)
- -1
- vir = 0,5 m.s? right v/ va=-0.5m.s
- vir = 0,5 m.s? right v/
Other formulae/Ander formules: Notes/Aantekeninge:
MaVin * MaVig = MeVe + Ma2Veo If no formula/principle — Max 3
or/of 4

mquq + Mol =MV + MoVo 3
or/of Indien geen formule/beginsel/ — Maks. 2
M1Vis + MaVvip = (M4 + M2 )V

4.3
Option 1: (Wooden block) Option 2: (Wooden block
F_At=mAv v OR F At=Ap vi = Vi + alit
Fnet(0’6) \/ = 2(0’5 - 5) ‘/ 0’5 - 5 * a(02’6) ‘/ ‘/FOF both
F =-15N a=-7/5ms equations;
.. magnitude of F =15 Nv’ Fret = Ma
=(2)(-7,5) v
=-15N
.. magnitude of F =15 Nv’
OPTION 3: (Crate) OPTION 4: (Crate)
F_At=mAv v OR F At=Ap vi = Vi + alit

F (06)v =91-0)v 1=0+a(0,6) v  For both
F =15N a=167/ms equations;
.. magnitude of F =15 Nv’ Fnet = ma
=(9)(1,67) v
=15N
.. magnitude of F =15 Nv’
(4)
[10]
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QUESTION 5
v v
5.1 friction < ° »Fappl/
v’ = relative size of arrows correct. 3)
5.2  Non-conservative force = FRICTION v/ (1)
5.3 The net/total work done on an object v'is equal to the change in the object's

5.4

kinetic enerqgy v'OR the work done on an object by a resultant/net force is
equal to the change in the object's kinetic energy. (2)

OPTION 1/OPSIE 1

Whet = AEk v

FappiAxcos6 + fAxcos® = 2 m(vi? — vi?)

(45) cos30% (3,5)cos0° v'+ f(3,5)c05180° v'= V% (25)(10,82 — 122)v
f=136,69 N v

OPTION 2/OPSIE 2

Whet = AEk v

FappliedAXcosO + fAxcosO = %2 m(vi — vi?)

(45)v" (3,5)c0s30° v'+ f(3,5)c0s180° v'= 15 (25)(10,82 — 123)v
F=136,69 N v

OPTION 2/OPSIE 2

Whe = AEk + AEp v
fAxcosO + FappAxcosB = Y2 m(vi? — vi2) + mg(hs — hi)
f(3,5)c0s180% + (45)c0s30%(3,5)cos0° v'= % (25)(10,8%2 — 123)v" + 0]V

f=136,69 N v

OPTION 4 (Equations of motion = 4/6 max)

e a=-391m.s?
o Fret=-97.71N
o f = Fnet — Fapplieds = 136,68 N

(6)
[12]
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QUESTION 6

6.1 An (apparent) change in observed/detected frequency (pitch), (wavelength)
v'as a result of the relative motion between a source and an observer v/
(listener). (2)

6.2 Tothe left. v Q)

6.3 The wavelength is smaller / has decreased. v (NOT closer together.) (1)

6.4 The pitch will be higher /increased v as the source approaches and will

6.5

drop/decrease v suddenly as the source passes and will increase back to the

normal frequency as the source slows down and stops. v 3)
__ vty v
fo= T fs
1003f.v = 1470+ 0
003fsv = 1470 = Vg s
wvg=44msTY 4)
[11]

Common examination for participating schools in Metro South Education District (MSED).



Physical Sciences P1/MEMORANDUM NSC September 2015
QUESTION 7
7.1.1 The electric field at a point is the electrostatic force
experienced v'per unit positive charge placed at that point. v/ (2)
7.1.2 Ew = kO
r? v
Ev = (9x10%(3x107) v
(30 x 103)2

Em = 30 000 N.C™ to the right v

Exv = (9x109(5 x 1079
(10 x 103)? 4

En = 450 000 N.C1 to the left v

Take right as positive

Enet = 30 000 N.C? - 450 000 N.C*
Enet = —420 000 N.C*
Enet = 420000 N.C to the left v

(6)

- Criteria:
Correct shape as shown. v
7.2.1 N o .
Direction from positive to negative. v
v Field lines start on spheres and do

‘ ’ not cross. v/

3)
_ (9x10°)V (4x10~?)(6x107 %)V
722 F = e
=2,16x10"° N
~ magnitude of F = 2,16x107°> NV 4)
-9 -9
723 Wt&_ D TOU /o 1x107¢Y )
[17]
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QUESTION 8

811 P =1PR V
(2) = 1¥8) v
| = 05A V 3
8.1.2 Vacross8Qand2Q
Rieresy =8Q+2Q0=10Q V

V = IR =(0,5)(10) v
V = 5V = readingonVz V (3)
8.1.3 ForR1
V = (10,8) - (5) = 58 V V
V = IR
58 = 1(2,9) Vv
| = 2A = current through battery 3)

814 &€ =IR+1Ir V
(12) v = (10,8) v + (2)r
r=06Q v (4)
8.2 Become zero.V

All current will flow through the conductor and no current will flow
through R2/R3 (R2/Rs will be short circuited) v/ (2)

[15]
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QUESTION 9
9.1 Electromagnetic induction. v (2)
9.2 Split ring commutator .v/ Q)
9.3 The commutator converts the alternating current (AC) from the armature (coil)
to direct current (DC) in the external circuit. v (2)
94 YtoX V (1)
9.5 Decrease v
In the horizontal position the coil cuts the maximum number of field lines per
second ie the rate of change of flux is a maximum and the emf is a
maximum.v/
In the vertical position the rate of change of flux is a minimum and the emf is a
minimum.v/ 3)
9.6 Axes labelled V.

emf

Shape of graphv
p grap V)

time(s)

(2)
[9]
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QUESTION 10

Vims = M@
10.1 V2 v

Vmax = (210)V2 J

[
)
©
o
©
©
<

&

10.2 Pae = Vzrms V4
R
R = 230 Y
1800
R = 29,39 Q

During cutback

Pave = Vzrms
R

Pae = 210 v
29,39

Pave = 1500,57 W N4
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(4)
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QUESTION 11
11.1 Photo-electric effect v/ Foto-elektriese effek (1)
11.2 The minimum frequency of light needed to emit electrons from the surface of
a metal v'v/
Die minimum frekwensie van lig benodig om elektrone vanaf die opperviakte
van ‘n metal vry te stel (2)

11.3 E = Wo + Ekmax/maks)
5,6 x 101% = (6,63 x 103%)(7,2 x 10%*) + Ekmax/imaks)¥’

.". Ex(maxmaks) = 8,26 x 1020Jv" (3)
11.4
11.4.1 Remains the samev’ / Dieselfde bly (1)
11.4.2 Increases v’ / Toeneem (1)

11.5 OPTION 1/OPSIE 1
c=f.A\N

3x 108 = (6,22 x 109V
f=4,82x10% Hzv

No, the frequency of light source is below the threshold frequency of the metalv’
Nee, die frekwensie van die ligbron is laer as die drumpelfrekwensie van die
metal

OPTION 2/0OPSIE2

-1y

_ (6,63x10*)(3x10°
(622 x107°)
=3,19x 1019

)y

Wo = hfo
= (6,63 x 1034 (7,2 x10™)
= 4,77 x 10193V

No, E light source < Wov’
Nee. E van lighron < W, (4)
[12]
GRAND TOTAL/GROOTTOTAAL.: 150
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