SA EXAM PAPERS | This past paper was downloaded frmo.za

You have Downloaded, yet Another Great
Resource to assist you with your Studies ©

Thank You for Supporting SA Exam Papers

Your Leading Past Year Exam Paper Resource Portal

Visit us @ www.saexampapers.co.za




? :
e’

{}Q GAUTENG PROVINCE

PREPARATORY EXAMINATION
2025

10841

PHYSICAL SCIENCES: PHYSICS

(PAPER 1)
PHYSICAL SCIENCES: Paper 1 TIME: 3 hours
AR AR AR
10841E
16 pages + 3 data sheets

ML

SA EXAM PAPERS

Proudly South African P.T.O.



PHYSICS
(PAPER 1) 10841/25

INSTRUCTIONS AND INFORMATION

1. Write your name in the appropriate space on the ANSWER BOOK.

2. This question paper consists of TEN questions. Answer ALL the questions.

3.  You may use a non-programmable calculator.

4.  You may use appropriate mathematical instruments.

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

6. Number the answers correctly according to the numbering system used in this question paper.
7.  Start EACH question on a NEW page in the ANSWER BOOK.

8. Leave ONE line between two subquestions, e.g. between QUESTION 2.1 and QUESTION 2.2.
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.
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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. Choose the answer and write ONLY the letter
(A — D} next to the question numbers (1.1 to 1.10) in the ANSWER BOOK, e.g., 1.11 D.

1.1 A mass hangs from a single vertical string attached to a ceiling.

Which of the following forces is the Newton's third law pair for the weight of the

mass?

A The force from the ceiling acting an the mass

B The tension in the string acting on the mass

C The gravitational force exerted by the mass on the Earth

D The gravitational force exerted by the Earth on the mass (2)

1.2 Ablock is at rest on a rough surface. The surface is at an angle 0 to the
horizontal. The block remains at rest as the angle 0 is slowly increased.

B ol
Which of the following best describes how the magnitudes of the static frictional

force of the rough surface on the block and the normal force change as 6 is
slowly increased?

STATIC FRICTION FORCE NORMAL FORCE
A No change No change
B Increase Increase
C Decrease Decrease
D Increase Decrease (2)

1.3  Ball A is thrown vertically upwards with speed v from the top of a building. At the
same time, ball B is thrown vertically downwards with the same speed v. Both
balls reach the ground at the same instant. Ignore the effects of air friction.

Which of the following statements is TRUE about the speed at which the balls hit
the ground?

The speed of ball A is greater than the speed of ball B.

The speed of ball B is greater than the speed of ball A.

The speed of ball B is equal to the speed of ball A.

The speed of the balls will depend on their masses. (2)

oOw>
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Two trolleys of masses 3 m and 2 m are connected to each other and are
moving at an unknown velocity.

3m 2m
[»] O 0O O

A small explosion between them causes the trolleys to move apart in opposite
directions. The trolley of mass 3 m moves at velocity v, and the trolley of mass
2 m, moves at a velocity of 4v.

v 4y
+«——— e

am 2m
o € 0O 0

Which of the following statements is CORRECT?

TOTAL p BEFORE TOTAL KINETIC ENERGY AFTER
A 11 mv 17,5 mv?
B 5 mv 17,5 mv?
C 11 my 1 14,5 mv?2
D 5 mv 14,5 mv?
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A car is moving in a straight line. The velocity of the car decreases with time t,

as shown in the graph below.

t

Which of the following graphs best represents the power of the braking system

over this period of time, t?

A
P /
t
B
P
t
C
p
t
D

t
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A car moves at a constant velocity towards a learner who is standing on the

side of the road. The driver hoots as the car moves TOWARDS the learner.

Which of the following statements is CORRECT?

A The speed of the sound heard by the learner is higher than the speed of
the sound emitted by the hooter.

B The wavelength of the sound heard by the learner is higher than the
wavelength of the sound emitted by the hooter.

C The frequency of the sound heard by the learner is higher than the
frequency of the sound emitted by the hooter.

D Both the wavelength and the frequency of the sound heard by the learner
are lower than the wavelength and frequency of the sound emitted by the
hooter. (2)

Two small spheres, each with a net charge of — Q, exert a force of magnitude F

on each other.

— o B
E( -a 2 I

One of the charges is now replaced by another with a charge of — 4Q. In the

process, the distance between the objects is doubled. The force that one charge

now exerts on the other charge is:

A F

B 2F

C 4F

D :
2F (2)
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1.8 A battery, with an emf E and internal resistance r, is connected to a switch S and
two identical resistors, as shown in the sketch below. Each resistor has a
resistance R.
€ i
: I | [— :
: I [ L I,
[ ]
L ________________ 1
S
R . R
Which of the following statemenis is CORRECT when switch S is closed?
A The voltmeter reading is E when an ideal voltmeter is connected across
the two resistors.
B The voltmeter reading is less than E when an ideal voltmeter is connected
across the battery.
C The voltmeter reading is ¥z E when an ideal voltmeter is connected across
the two resistors.
D The voltmeter reading is E when an ideal voltmeter is connected across
the battery. (2)
Which of the energy conversions below takes place when an AC generator is in
operation?
A Potential to electrical
B Mechanical to electrical
C Electrical to mechanical
D Heat to mechanical (2)
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1.10 The energy diagram for an element is shown below.
E,
A
- 3 E,
B
Eo
The electron transmission, A, from Ez to E1 corresponds to a green line in the
element'’s spectrum.
The transition B, from Eg to E4, corresponds to the ...
A emission of green light.
B absorption of green light.
C emission of red light.
D absorption of red light. (2)
[20]
QUESTION 2 (Start on a new page.)
Block A has a mass of 5 kg and block €C has a mass of 3 kg. Block A is placed on a
rough table with a coefficient of static friction of 0,2. Block A and block C are connected
via a light, inextensible rope over a frictionless pulley and block B is placed on top of
block A as shown in the diagram below.
pa et
Ab/ g,
LC 3 kg
The system is ONLY JUST AT REST and on the point of sliding.
2.1 Define the term normal force. (2)
2.2  Determine the tension in the string while the system is at rest. (3)
2.3 Draw a labelled free-body diagram, showing all the forces acting on block A. (5)

2.4  Calculate the minimum weight of block B needed to prevent block A from sliding.  (5)
[15]
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QUESTION 3 (Start on a new page.)

A learner stands on a balcony 5 m above the street and throws ball A vertically
upwards at a velocity of 5 m's™'. At the same time, another learner throws

ball B vertically upwards from the street at an initial velocity of 8 ms™. Ignore all effects

of air friction.

3.2

3.3

3.4

3.5

Define projectile motion.
Calculate the maximum height, above the ground, reached by ball A.
Calculate the time at which the two balls will move at the same speed.

Ball A reached maximum height after 0,51 s. Calculate the velocity at which
ball B was moving when ball A reached its maximum height.

Sketch a velocity-time graph for the motion of the two balls until they reach the
same speed.

Clearly indicate the following values on your graph:
« |Initial velocities of both balls

¢ Time at which ball A reaches maximum height
e Time at which the balls reach the same speed
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[16]
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QUESTION 4 (Start on a new page.)
A learner is tests the strength of a piece of glass by dropping a steel ball of mass 5 kg
height of 3 m onto the glass.
The velocity-time graph below represents the motion of the steel ball from the moment
the learner drops the ball until it reaches the ground.
' 3
s >t (s)
0 0,8 1,0 117
Define the term momentum. (2)
Calculate the net force exerted by the glass on the steel ball. (4)
Is this an ELASTIC or INELASTIC collision? Refer to the data in the graph and
the relevant principles to explain the answer. (4)
The glass does not break when the learner drops a soft rubber ball of similar
mass from the same height onto the glass.
Use Physics principles to explain this phenomenon. (3)
[13]
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QUESTION 5 (Start on a new page.)
A motor is used to pull a crate of mass 60 kg up a 30 m rough slope. The motor is
connected to the crate with an inextensible rope of negligible mass running over a
frictiontess pulley. The slope is at an angle of 25° to the horizontal.
The crate starts from rest and reaches a speed of 7,5 ms™ at the top of the slope.
The crate experiences a constant frictional force of 16,2 N.
a0 ® / motor
& @0 9 |
/"”2-‘50 '
5.1 Define the term a non-conservative force. (2)
52 Use the WORK-ENERGY THEOREM to calculate the average power that the
motor must provide to pull the crate up in 2 minutes. (7)
5.3  Will the work done by the motor INCREASE, DECREASE or REMAIN THE
SAME if the crate is lowered down the same slope at the same initial and final
velocities?
Explain the answer. (3)
[12]
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QUESTION 6 (Start on a new page.)

A group of learners conducted an experiment to determine how the speed of a sound source
moving towards a stationary observer affects the apparent frequency of the sound heard by
the observer. The results of the experiment are shown in the graph below.

Relationship between apparent frequency and the speed
of a moving sound source
450
>
400 i
7
350 II
= //'
£ 300
= -
) ———
& 250 —
8 e
= 200 — | l
o
©
& 150
<<
100
50 = —
;o =
0 20 s 60 80 100 120 140 160 180 200
oeed (ms )
6.1  State the Doppler effect in words.
6.2  Write down an investigative question for this experiment.
6.3  Use the graph to determine the true frequency of the source.
6.4  Use the results of the experiment conducted at a source speed of 100 m's™to

calculate the speed of sound in air on the day that the experiment was conducted.
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6.5  Consider the graphs below.
A g : . % , %
& Time E..g Time &3_: t Time
Which of the graphs best represents the wave as the source approaches the
listener?
Explain the answer. (3)
[13]
QUESTION 7 (Start on a new page.)
Two identical charges Q1 and Qi are placed on insulated stands 6 mm apart, as shown
in the diagram below.
Q1 QZ
&
X
6 mm d
The magnitude of the electrostatic force that Q1 exerts on Qzis 3 x 103 N.
Point X is a distance d to the right of Qa.
7.1  State Coulomb’s law in words. (2)

7.2  Alearner has drawn the following electric field pattern between charges Q1 and
Q.

- iy

State whether the learner has drawn the electric field pattern for TWO POSITIVE
CHARGES or TWO NEGATIVE CHARGES.

Provide TWO re@sone fonthe ans§eﬁ EXAM PAPERS (3)
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7.3  Calculate the magnitude of the charge on Q. (4)
7.4  The electric field strength due to Q1 ONLY is 3,33 x 10°N.C" to the left.
Calculate the magnitude of the of distance d. (Refer to the first diagram.) (5)
[14]
QUESTION 8 (Start on a new page.)
In the circuit below, the battery has an emf of 12 V and internal resistance r. The three
resistors and the light bulb are connected as shown in the diagram. The resistance of
the bulb is 2 Q. Initially, both switches S1 and Sz are open. The connecting wires and
the ammeter have negligible resistance.
St -
L et 12V
CD : E (v
o]
R2 - ;
R1 60
~-1 6Q R4 20
Rs s
2
30 e
8.1  Define the term emf. (2)
8.2  With only switch S1 closed, the reading on the voltmeter drops to 10,8 V.
Calculate the:
8.2.1 Reading on the ammeter A (4)
8.2.2 Internal resistance, r, of the battery (3)
8.3  With both switches, S1 and Sz, now closed, the ammeter reading is 1,5 A.
8.3.1 Calculate the power dissipated by the bulb. (7)
8.3.2 What effect will the closing of both switches have on the internal volts
(lost volts)?
Write only INGREASE, DECREASE or REMAIN THE SAME.
Explain Me answenst 3
xplain REON'RT, SA EXAM PAPERS we
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QUESTION ¢ (Start on a new page.)
9.1 The simpiified sketch below represents the structure of the motor of a cordless
drill.
9.1.1 Name the electrical component in the above motor that ensures that the
coil rotates in one direction only. (2)
9.1.2 Identify the polarity of magnets A and B if the current flows in the coil as
indicated on the sketch and the coil rotates in an ANTICLOCKWISE
direction. (2)
9.2 The maximum current output of another drill, operating on ALTERNATING
current, is 10,6 A. A graph of potential difference output of the drill against time
is shown below.
400 A
S 100
2 200 L—
= |
g 100 i
4 3% 1 -~
= s b\ / i
D .00 Time (s)
1]
E e \‘/
g
Q .00 ‘4'
9.2.1 Define rms current. (2)
9.22 Calculate the rms current that the drill draws when operating. (3)
9.2.3 Hence, calculate the average power generated by the drill. (3)

9.2.4 Is the powenaerarated the E&%tm I\bAﬁ%LEAﬁ@AINIMUM? (1)
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9.2.5 Provide TWO reasons why alternating current is preferred over direct
current over long distance transmission. (2)
[15]
QUESTION 10 (Start on a new page.)
Learners demonstrated the photo-electric effect by irradiating green and then blue light
on a photocell as shown below.
Incident light
A
! A
10.1 A reading is registered on the ammeter when green light is used in the
photocell above.
Provide a reason for this observation. (2)
10.2 The green light is now replaced with blue light of the same intensity and
irradiated onto the photocell.
What influence will this have on the following:
10.2.1  The kinetic energy of the photoelectrons? Choose from INCREASES,
DECREASES or STAYS THE SAME. (1)
10.2.2 The reading on the ammeter? Choose from INCREASES,
DECREASES or STAYS THE SAME.
Provide an explanation to the answer. (4)
10.3 The wavelength of the blue light used in the demonstration is 4,5 x 107 m.
Calculate the cut-off frequency (threshold frequency) of the metal used in the
photocell if the average speed of the emitted photoelectrons is
4,62 x10° ms™. (6)
[13]
TOTAL: 150
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DATA FOR PHYSICAL SCIENCES GRADE 12

PAPER 1 (PHYSICS)

GEGEWENS VIR FISIESE WETENSKAPPE GRAAD 12

VRAESTEL 1 (FISIKA)

TABLE 1: PHYSICAL CONSTANTS/TABEL 1: FISIESE KONSTANTES

NAME/NAAM SYMBOL/SIMBOOL VALUE/WAARDE
Acceleration due to gravity o
Swaartekragversnelling g 2,8 s
Universal gravitational constant PR .
Universele gravitasiekonstant 9 6,67 x10°™ N:m*kg
Radius of the Earth 6
Radius van die Aarde e E28 10 m
Mass of the Earth 54
Massa van die Aarde O 5,98 x"10"kg
Speed of light in a vacuum 3.0 X 10% m-s-!
Spoed van lig in 'n vakuum e '

Planck’s constant 34 1.
Planck se konstante b B.0a 1 Ja
Coulomb’s constant 9 N-m2.C-2
Coulomb se konstante k Sy 197 R G
Charge on electron 19
Lading op electron e -1.6x107C
Electron mass . 9,11 x 103" kg

Elektronmassa
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TABLE 2: FORMULAE/TABEL 2: FORMULES

MOTION/BEWEGING

Vi - Vi +aat Ax = v At+1aAt® orfof Ay = v At +LaAt?
. WV, Vo vV, +V
v,” =v’i2axx orfof v,> =v?+2any | DX =( L JN or/of Ay :['—']At
\
FORCE/KRAG
Fret =ma p=mv
f,m =P N f, =pN
F.e At =Ap
Ap=mv,- my, w=mg
m,m m,m. M M
F=G ‘;2 2 or/of F=G% g = Gd_2 or/of g= (3r_2

WORK, ENERGY AND POWER/ARBEID, ENERGIE EN DRYWING

W =FAxcos6 U=mgh orlof E,= mgh
Wnel =AK or/of Wnet = -—\‘Ek
K = my? or/of E, =%mv2
Ak =i 16 - B ge oE B
W, = AK + AU or/of W, = AE, + AE, ..

At

Pave = FVave / Pgemid = FVgemid

WAVES, SOUND AND LIGHT/GOLWE, KLANK EN LIG

1
V:f}\. T‘:—
f
Vv .
==Yt oier f =V, E-hf orof -N°
viv, viv, A

E=W, +E,ay OOfE=W, + K, Where/waar

E=hf and/en W, =hf, and/en E

1
kimax) — —mv

2 =5 1 2
max or/of Kma:< = Emvmax
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ELECTROSTATICS/ELEKTROSTATIKA
LSS g
r r
Y Eal
q q
n= = or/of n= 2
e q.

ELECTRIC CIRCUITS/ELEKTRIESE STROOMBANE

Vv emf(e)=1IR +r)
R=— or/of
I _lemk(g)=1(R+T)
R, =R, +R, +
1 1 1 q=IAt
—_—=—t —+
R, R R,
W =Vq P:ﬂ
At
W =VIAt
- P=VI
W =T"RAt
. P=T'R
W I:,_\/2
"R

I I
I — max f I = maks
rms 2 wagk \/E
V V
Vrm — _max / V — _—maks
T2 )

Pave = VrmsIrms / Pgem:dcleld o ngklwgk
Pave = Iﬁ-nsR / Pgemrdﬁe!d = I-.zvgkR

2 V2
P = _"Vg : / P gemiadeid = _“;;g -




