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INSTRUCTIONS AND INFORMATION:
1. Write your name in the appropriate space on the ANSWER BOOK.

2. This question paper consists of EIGHT questions. Answer ALL questions in
the ANSWER BOOK.

3. Start EACH question on a NEW page in the ANSWER BOOK.

4.  Number the answers correctly according to the numbering system used in this
guestion paper.

5. Leave ONE line between two subquestions, e.g. between QUESTION 2.1 and
QUESTION 2.2.

6. You may use a non-programmable calculator.

7. You may use appropriate mathematical instruments.

8. You are advised to use the attached DATA SHEETS.

9. Show ALL formulae and substitutions in ALL calculations.

10. Round-off your FINAL numerical answers to a minimum of TWO decimal
places.

11. Give brief motivations, discussions, etc. where required.

12  Write neatly and legibly.

P.T.O.
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QUESTION 1: MULTIPLE-CHOICE QUESTIONS
Four options are provided as possible answers to the following questions. Each
guestion has only ONE correct answer. Write only the letter (A — D) next to the
guestion numbers (1.1 — 1.8) in the ANSWER BOOK, for example 1.9 A.
1.1 Vector R and — R are acting on a common point O. The angle between

the two vectors is:

A 270°

B 180°

CcC 90°

D ©0° (2)
1.2  Which ONE of the following groups of the physical quantities are vectors?

A Acceleration, speed and velocity

B  Mass, distance and acceleration

C  Acceleration, force and velocity

D Mass, speed and velocity (2)
1.3  Which ONE of the following quantities is a measure of the inertia of a body?

A Acceleration

B Energy

C Mass

D Velocity (2)
1.4  The graphs below show the relationship between the net force and the

acceleration for two masses X and Y.

X
a
Y
Fnet

Which ONE of the following statements is TRUE?

A  The bodies have equal masses.

B Body X has a smaller mass.

C Body Y has a smaller mass.

D  The mass does not affect the gradient of the graphs. (2)

P.T.O.
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The magnetic flux linkage through a coil depends on ...

A the thickness of the wire in the coil.

B the angle between the coil and the magnetic field.

C the direction of the magnetic field.

D the material the coil is made of. (2)

The electric field strength is ...

A the work done to move a unit charge from infinity to that point.

B zero, except when there is a charge at that point.

C eqgual to the charge at that point.

D the force per unit charge at that point. (2)

The work done by a resistor with a potential difference V is equal to x Joule. If

the potential difference across the same resistor is DOUBLED, and the

resistance and time stay constant, the possible amount of energy that could

be delivered will be equal to:

A X 2

B 2 X

C 4 X

D 05Xx 2)

In the given electrical circuit, if the current through all three resistors is

equal, which of the following statements must be TRUE?

A R1 and Rz added together have the same resistance as Ras.

B R1 and Rs have equal resistance.

C R1, R2 and Rs have equal resistance.

D R1 and Rz each have more resistance than Ra. (2)
[16]

P.T.O.
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QUESTION 2 (Start on a new page.)
The diagram below shows four forces of 2N, 3N, 4N and 5N acting on an object on the
same plane. The 2N force is 30° anticlockwise from the x-axis. The diagram is not
drawn to scale.
5N
3N 4N
30°
2N

2.1 Define the term resultant force. (2)
2.2 Calculate:

2.2.1 The magnitude of the resultant force acting on the object. (7)

2.2.2 The direction of the resultant force. (2)

[11]

QUESTION 3 (Start on a new page.)
A 5 kg trolley is at rest on a rough inclined surface, which makes an angle of 30° with
the horizontal. A constant force is applied, causing the trolley to accelerate up the
incline for 2 m at 0,45 m-s=2. (Ignore the rotational effects of the wheels and air friction.)
3.1 State Newton's Second Law of Motion in words. (2)
3.2 Draw a labelled, free-body diagram showing ALL the forces acting on the trolley

as it moves up the slope. (4)

P.T.O.



Downloaded from Stanmorep HJ%|&Q’§C|ENCES: PHYSICS
(PAPER 1) GRADE 11

3.3 If the coefficient of kinetic friction along the incline pk is 0,18, calculate the:
3.3.1 Frictional force on the trolley as it moves up the slope.
3.3.2 Applied force F.

3.4 Will the frictional force between the trolley and surface INCREASE, DECREASE
or REMAIN THE SAME if the angle between the horizontal and the incline

increases? Explain your answer.

3.5 A spaceship, with a mass 1 000 kg, is moving in an orbit 100 km above the
Earth’s surface.

3.5.1 State Newton’s Law of Universal Gravitation in words.
3.5.2 Calculate the magnitude of the gravitational force that the spaceship will
experience.

QUESTION 4 (START ON A NEW PAGE.)
A small sphere A, with a mass of 0,2 kg and a charge of -3uC is fastened to the end of
a 0,30 m long light, flexible, inextensible string (with negligible mass). The string is
suspended by a hook in the ceiling. Another identical small sphere, B, is placed to the
left of sphere A. Sphere A experiences an attraction force and moves towards sphere
B. When sphere A is in static equilibrium, the string makes an angle of 10° with the

vertical and it is found that the distance between the spheres is 50 cm, as shown in the
diagram (not drawn to scale) below.

10°

50 cm

A =3 puC

4.1 State Coulomb’s Law in words.

4.2  Draw a labelled, free-body diagram of all the forces acting on sphere A.

©)
4)

©)

)

(4)
[22]

(2)
)

P.T.O.
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4.3 Calculate:
4.3.1 The force experienced by sphere A. (3)
4.3.2 The charge on sphere B. 3)

4.4  How will the force experienced by sphere A change if the distance between the
two spheres is changed to 0,4 m? Choose from INCREASE, DECREASE or
REMAIN THE SAME. Explain the answer. (3)
[14]

QUESTION 5 (Start on a new page.)
Two point charges of magnitude +3 pc and +7 pC, are placed a distance of 0,15 m

apart. P is a point on the line joining the two charges, a distance of D metres, from the
+7 pC charge, such that the NET electric field at point P is ZERO.

+3pC p +7pC

0,15m

5.1 Draw the electrical field pattern between the two charges as if they are identical
in magnitude. (3)

5.2 Calculate distance D in metres. 4)

[7]
QUESTION 6 (START ON A NEW PAGE)

A coil with a diameter of 0,6 m contains 60 turns and lies so that the magnetic field
strength is at its maximum of +0,15 T. The field then changes to its minimum in 1,6 s.
(A= ntr?)

6.1 State Faraday’s Law of Electromagnetic Induction in words. (2)

P.T.O.
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6.2 Calculate:
6.2.1 The change in the magnetic flux in the loop. (4)
6.2.2 The average induced emf in the loop in 1,6 s. (3)
6.3 If the coil is now rotated in 1,8 s, how would it change the induced emf? Write
only INCREASE, DECREASE or REMAIN THE SAME. Explain the answer. (3)
[12]

QUESTION 7 (Start on a new page.)

In the circuit diagram below the emf of the cell is 12 V. The internal resistance of the
cell is negligible.

7.1 Define the term emf. (2)
7.2 Calculate the total effective resistance between A and B. (3)

7.3 When switch S is closed, the ammeter reads 2,57 A.

Calculate:
7.3.1 The resistance of resistor R. 4)
7.3.2 The potential difference over resistor R. (2)

A learner connects an ammeter directly between points A and B.
7.4 How will the power dissipated by resistor R be affected? Choose from

INCREASE, DECREASE or REMAIN THE SAME. Explain the answer. 3)
[13]

P.T.O.
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QUESTION 8 (Start on a new page)
A group of learners want to investigate the relationship between the potential

difference across a resistor and the current through the resistor by changing the
current with the help of a rheostat. They set up the circuit as in the diagram below.

L

They obtained the following graph from their results:

Graph showing the relationship between current and potential difference over a
resistor

2.4
2
>
L 18
[
o
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P.T.O.
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8.1 Identify the:
8.1.1 Independent variable. (1)
8.1.2 Dependent variable. (2)
8.1.3 A factor that must be controlled. (1)
8.2  Name the variable that is represented by the gradient of the graph. (1)
8.3  Find the resistance of the resistor R. (1)
[5]
TOTAL: 100

END
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DATA FOR PHYSICAL SCIENCES GRADE 11
PAPER 1 (PHYSICS)

GEGEWENS VIR FISIESE WETENSKAPPE GRAAD 11
VRAESTEL 1 (FISIKA)

TABLE 1: PHYSICAL CONSTANTS/TABEL 1: FISIESE KONSTANTES

NAME/NAAM SYMBOL/SIMBOOL VALUE/WAARDE
Acceleration due to gravity g 9.8 m-s?
Swaartekragversnelling
Gravitational constant 11 s
Swaartekragkonstante G 6,67 x 10" N'm*kg
Radius of Earth 5
Straal van die Aarde Re 6,38 x 10" m
Coulomb's constant 9 5 2
Coulomb se konstante K 9.0x10°N-m*C
Speed of Ilg_ht in ,avacuum c 3.0 x 108 m-s
Spoed van lig in n vakuum
Chqrge on electron o 1.6x 1019 C
Lading op elektron
Electron mass 31
Elektronmassa Me 9,11 x 107" kg
Mass of the Earth 24
Massa van die Aarde M 5,98 x 10 kg

TABLE 2: FORMULAE/TABEL 2: FORMULES

MOTION/BEWEGING

V, =V, +aAt AX = VAt + LaAt?
V, +V,
v,s =V, +2aAx AX =(#jm
FORCE/KRAG
Fnet =ma w=mg
F= GmlmZ U, = fS(max)/(maks)
r? s N
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WAVES, SOUND AND LIGHT/GOLWE, KLANK EN LIG

v=FfA T==
. _ . C
n; sin6; =n; sino6; n=—
\
ELECTROSTATICS/ELEKTROSTATIKA
k F
Fz% (k =9,0 x 109N-m2.C?) E=a
E:k—? (k =9,0 x 10°N-m?.C*?) v:%
r

ELECTROMAGNETISM/ELEKTROMAGNETISME

8:—N£
At

d=BAcos0O

CURRENT ELECTRICITY/STROOMELEKTRISITEIT

- Q R_Y
At |
1 1.1 1. R=R, + R, +R
RTR TR TR =R; + R, +Ry+...
W =Vq W
At

W = VIAt
W= PRAt P=Vi

, P=IPR

R R
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MARKING GUIDELINES/
NASIENRIGLYNE

QUESTION 1/VRAAG 1

1.1 B YV (2)
1.2 C vV (2
1.3 C vV 2
1.4 B YV (2)
15 B vV (2)
16 D vV (2)
1.7 C vV (2)
1.8 A VYV (2)
[16]
QUESTION 2/VRAAG 2
2.1  The resultant force is a single vector having the same effect as two or more
vectors together. v'v/
Die resultante krag is h enkele vektor wat dieselfde uitwerking het as twee of meer
vektore saam. v'v~ (2)
22 221 Ry=5+-2xsin30°v =4NV
Rx=-3+4+2xcos30°v=273NV
Fnet?= Rx? + Ry?
Fnet = (2,73)2v + (4)*>v
= v
Fnet=4,84 N 7)
222 tan8=Ry
Rx
tan6=_4 v
2,73
= 1,465
.t =557V 2)
[11]
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QUESTION 3/VRAAG 3

3.1  When a net force acts on an object, the object will accelerate in the direction of
the force. The acceleration is directly proportional to the forcev” and inversely
proportional to the mass of the object. v’

Indien n netto krag op n voorwerp inwerk, sal die voorwerp versnel in die rigting
van die krag. Die versnelling is direk eweredig aan die krag v"en omgekeerd
eweredig aan die massa van die voorwerp. v~ (2)

3.2 .
Fy v | Accepted labels/Aanvaarbare byskrifte

Ev Fv' | Applied force/Toegepaste krag
Fev' | fIfk/fIfk

frictional force/wrywingskrag/
kinetic frictional force/
kinetiese wrywingskrag

Fnv' | N/N
Normal force/Normaalkrag
Fiv wv | Fg/weight/Fg/gewig/
Gravitational force/Gravitasiekrag
w/Fgv’ (4)

3.3 3.3.1 Fi=pkkn
=k (mg Cos 30°) }ANY ONE/ENIGE EEN v/
=0,18 (5x 9,8 x cos 30°) v
=764NV (3)

3.3.2 Positive marking from QUESTION 3.3.1/Positiewe nasien vanaf VRAAG 3.3.1

OPTION 1/OPSIE 1

Fnet = ma

F - Fi—Fgr=ma } ANY ONE/ENIGE EENV
F — Fr— mgSin30°= ma

F-7,64—-(5x9,8xsin30°) v =(5x0,45) v

F = 34,39 Nv'(34,388 N)

OPTION 2/OPSIE 2

Fnet = ma

F —( Fi+ Fgi) = ma ANY ONE/ENIGE EEN v/

F — (Ff + mgSin30°) = ma

F—(7,64 + (5x9,8 xsin 30°) v =(5x0,45) v

F =34,39 N v (34,388 N) (4)
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DECREASE v/NEEM AF v

If the angle increases the NORMAL FORCE INCREASES v
and since Fra Fn v (frictional force is proportional to normal force) the frictional
force decreases.

Indien die hoek toeneem sal die NORMAALKRAG TOENEEM v en aangesien
Fra Fn v (wrywingskrag is direk eweredig aan die normaalkrag) sal die
wrywingskrag afneem. 3)

3.5.1 Every particle in the universe attracts every other particle with a
(gravitational) force that is directly proportional to the product of their
masses v' and inversely proportional to the square of the distance
between their centres. v’

Enige voorwerp in die heelal trek enige ander voorwerp aan met h
(gravitasie) krag wat direk eweredig is aan die produk van hul massas v’
en omgekeerd is aan die kwadraat van die afstand tussen hul

middelpunte. v’ (2)

3.5.2 F=Gmim2v
=

=6,67 x 101 x 1000 x 5,98 x 102 v/
(6,38 x 106 — 100 x103)2v

=9829,88N v (9,83 x 10%N)
=10 113,65 N (1.0 x 10*N) (4)
[22]

QUESTION 4/VRAAG 4

4.1

The magnitude of the electrostatic force exerted by two point charges (Q1 and Q2)
on each other is directly proportional to the product of the magnitudes of the
charges v" and inversely proportional to the square of the distance (r) between
them. v/

Die grootte van die elektrostatiese krag uitgeoefen deur twee puntladings (Qien
Q2 op mekaar is direk eweredig aan die produk van die grootte van die ladingsv’
en omgekeerd eweredig aan die kwadraat van die afstand (r) tussen hulle. v/ (2)
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4.2

Marking criteria/Nasienkriteria:
All arrows, directions and headings
should be correct.
Alle pyltjies, rigtings en opskrifte moet
korrek wees.
v TIT
tension/spanning/
Fstring [Ftou
v Fglw Fg/w
v F BonA/F BopA
-1 for no arrow/extra force
-1 vir geen pyltjie/ekstra krag 3)

43 431 FgA:ng \/ T
=0,2x9,8

=1,96 NV BonA
— o o Marking Guideline/Nasienriglyne:
T =sin10°xFg v' Formula Fg = mg/Formule Fg = mg
= 0,340 N to the left./ v" Answer Fg/w/Antwoord Fg/w
na links. v’ v Answer T = 0,340 N to the left.
(must include direction/ Antwoord T = 0,340N na links.
Final answer with units and direction.

w /Fg

moet rigting inslui?) ! -
Finale antwoord met eenhede en rigting. 3)
4.3.2 _ kQgQ
FB onA/Bop A — fz S . . . . .
Marking Guideline/Nasienriglyne:
v Formula Coulomb's Law/
0,340 =9 x 10° X Og X 3 x 106 v/ Formule Coulomb se Wet
’ 2\ 2 v' Substitution/Substitusie
(50 x 10%) : )
v" Answer with units/
Antwoord met eenhede
Qs =3,15x106C Vv (3)

4.4 INCREASES v/TOENEEM v

e The distance decreased. v/
Die afstand neem af. v/
e The force between two charges is inversely proportional to the square of the
distance between them. v/
Die krag tussen twee ladings is omgekeerd eweredig aan die kwadraat van
die afstand tussen hulle. v/
e If distance decrease — Force will increase. v/
Indien die afstand afneem — Krag sal toeneem. v~ 3)
[14]
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QUESTION 5/VRAAG 5

5.1

5.2

Enetatp = zero N.C1

EQl = EQZ v

kQ
Ey; = -1 v

r2

ANANENENE NN

Marking Guideline/Nasienriglyne:

Shape (no straight lines)./
Vorm (geen reguit lyne).
All rules followed./

Alle reéls gevolg.

Arrows pointing away./
Pylpunte wys weg

Marking Guideline/Nasienriglyne:
v" Formula/Formule

v' Equal EQ1 to EQ2/Stel EQ1 gelyk aan EQ>
v" Substitution./Substitusie

v" Answer in meters/Antwoord in meters

9x109x3x1012 v=9x10%9x 7 x 1012

(0,15-D)? D2
= 0,091 m v

QUESTION 6/VRAAG 6

6.1 The magnitude of the induced emf across the ends of a conductor is directly
proportional to the rate of change in the magnetic flux linkage with the conductor.
(When a conductor is moved in a magnetic field, a potential difference is induced

across the conductor.) v'v/

Die grootte van die geinduseerde emk oor die ente van n geleier is direk

eweredig aan die tempo van verandering in magnetiese vioedkoppeling met die

geleier. (Wanneer h geleier in n magneetveld beweeg word, word n
potensiaalverskil in die geleier geinduseer.) v'v/

6.2 6.21 i

=BAcos B v

=(0,15) m r’ cos

= (0,15)(m x 0,3%2) v' cos 0°
=4,24 x 10?2 Wb

A @i = @i — dif v

=0-4,24 x 102
=-4,24 x 102 Weber. v

v

v" Substitute into area/
v Invervanging in area
v' Change in @i @i/

v' Verandeing in @i

v" Answer in weber/

v" Antwoord in weber

Marking Guideline/Nasienriglyne:
Formula for ®i/Formule vir ®i

3)

(4)
[7]

(2)

(4)
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6.2.2 POSITIVE MARKING FROM QUESTION 6.2.1/
POSITIEWE NASIEN VANAF VRAAG 6.2.1

E=-NAODV
At

= (-60)(~ 4,24 x 102 ) v
1,6

=159VvVv

Marking Guideline/Nasienriglyne:

ANANE NN

Formula for emf/
Formule vir emk
Substitution/
Substitusie
Answer in webber/
Antwoord in weber

6.3 DECREASE v/AFNEEM v~

The emf is inversely proportional to the time of rotation, v thus if the time

increases the emf will decrease. v

Die emk is omgekeerd eweredig aan die tyd van rotasie, v“dus as die tyd

toeneem sal die emk afneem. v~

QUESTION 7/VRAAG 7

7.1 The maximum energy that could be transferred per coulomb/unit charge in a

circuit.v'/

Die maksimum energie wat oorgedra kan word per coulomb/eenheid lading in n

stroombaan. v’

72 L - 1 1y
Rp Raya Ry
1 =1 + 1
Rp 4+4 4 v
1 =3
Rp 8
Rp =2,67QV
7.3 731 R =V
| v
= 12
2,57
=467QVY
R = Rtta —Rp
=4,67-2,67V
=2QVv

®3)

3)
[12]

(1)

3)

(4)
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732  V=IxR
=257%x2Y
=514V v (2)

7.4  INCREASE v/TOENEEM v
e Ammeter has a very low resistance/creates a short circuit. v/
Die ammeter het n lae weerstand/veroorsaak h kortsluiting. v/
e Total resistance is less
Die totale weerstand is minder
e Current increase, current inversely proportional to resistance.
Die stroom vermeerder, stroom is omgekeerd eweredig aan weerstand.
e Power is directly proportional to I? thus power increase.v’
Drywing is direk eweredig aan |2 dus sal die drywing toeneem. v/

OR/OF

e Ammeter has a very low resistance/creates a short circuit.
Ammeter het h baie lae weerstand/ veroorsaak h kortsluiting
e One resistor takes all the voltage .. thus V over resistor increases
Een weerstand neem al die volt .. dus V oor die resistor neem toe
e Power is directly proportional to V2 thus power increases.
Drywing is direk eweredig aan V2dus neem die drywing toe. (3)
[13]

QUESTION 8/VRAAG 8

8.1 8.1.1 The current through the resistor v’
Die stroom deur die resistor v~ (1)

8.1.2 Potential difference over the resistor v/
Potensiaalverskil oor die resistor v~ (1)

8.1.3 The temperature over the resistor v’
Die temperatuur oor die resistor v~ (1)

8.2  The resistance of the resistor. v/
Die weerstand van die resistor. v~ (1)

8.3  Gradient/Gradiént :i—z

=4Qv (1)
[5]

TOTAL/TOTAAL: 100
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Taxonomy

Weighting of Topics

Question Mechanics Elecf[ro— E_Iectric Electrp- Question
statics circuits magnetism Total
! ° 2 4 2 16
2 11 1
3 22 -
4 14 p
5 7 .
6 12 12
7 14 14
8 5 c
I/l(;tﬁ! 41 23 19 14 101
Actual —
Target 100%
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Cognitive Levels

Question no:

Knowing science

Understanding
science

Applying scientific
knowledge

Evaluating,
analysing,
synthesising

1.1

1.2

1.3

14

1.5

1.6

1.7

1.8

2.1

221

2.2.2

3.1

3.2

3.3.1

3.3.2

3.4

3.5

4.1

4.2

4.3.1

4.3.2

4.4

5.1

5.2

6.1

6.2.1

6.2.2

6.3

7.1

7.2

7.3.1

7.3.2

wlh|w

7.4

8.1

8.2

8.3

Total Mark

14

29

47

10

REQUIRED

15%

35 %

40 %

10 %

10




