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INSTRUCTIONS AND INFORMATION

1. Write your name and other information in the appropriate spaces on the
ANSWER BOOK.

2. This question paper consists of 10 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 sub-questions, for example between QUESTION
2.1 and QUESTION 2.2.

6. You may use a non-programmable pocket 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 where applicable.

11.  Give brief motivations, discussions, et cetera 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
qguestion has only ONE correct answer. Choose the answer and write down only the
letter A, B, C.or D next to the question number (1.1-1.10) in your ANSWER BOOK.

1.1

1.2

1.3

Two forces of 3 N and 5 N respectively, act simultaneously at the same point.
The magnitude of their resultant force is 2 N. What will the angle between the
two forces be?

A

B
C
D

00
90°
180°

360° (2)

An object is moving at a CONSTANT VELOCITY, this means that ...

A

B

C

D

no forces are acting on an object.
a constant force is acting on the object.
the only force acting on the object is gravitational force.

all the forces acting on the object, together form a closed vector
diagram. (2)

A man tries to move a block, but the block is NOT moving. Which one of
the following statements best explains why the block will not move?

The force the man exerts on the block is greater than the force
the block exerts on the man.

The force the man exerts on the block is smaller than-the force
the block exerts on the man.

The force friction exerts on the block is greater than the force
the man exerts on the block.

The resultant force acting on the block is zero. (2)


happy
Rectangle


1.4

1.5

Object X with an unknown mass is a distance r away from object Y with
mass M. Object X exert a force F on object Y. What will the force F be if
X is placed at a distance 2r from object Y?

A %F
B ~F
C —2F
D 4F )

Two identical charged particles carry equal charges Q1 and Q2. Each
charged particle experiences an electrostatic force of magnitude F as
shown in the diagram below.

@
M
v
F
-n
@

Q1 is doubled, the distance between the particles remains the same. Which
one of the following representations is CORRECT?

A ViF ]

oF F

95
Jox:

()
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1.6

1.7

An electric current flow through a conducting wire X and Y as shown in the
diagram below.

X Y

»
»

L
=]

Which ONE of the following will best represent the direction of the magnetic
field at point P?

A out of the page

B into the page

C to the right

D to the left (2)

For which one of the quantities below is the CORRECT unit of
measurement given?

QUANTITY UNIT
Current A-s
Energy kW

Potential difference |V

OO0 | 0| >

Resistance V-s

(2)
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1.8

1.9

1.10

Three identical bulbs X, Y and Z are connected in parallel in the circuit. Switch

S, is initially closed. The internal resistance of the battery can be ignored.

Switch S is now open, how will this affect the brightness of the bulbs.

Bulb X Bulb Y Bulb Z
A increases increases no light
B decreases decreases no light
C no light no light no light
D remain the same | remain the same | no light

Which one of the following has a dative covalent bond?

A NH3
B N

C NH;
D NO2

Which one of the following substances will have the highest boiling point?

A H2

B H20

C H2S

D H2Se

(2)

(2)
[20]
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QUESTION 2

2.1 Fana applies a force of 20 N due North on Mpho. At the same time
Thabang applies a force of 30 N on Mpho in the OPPOSITE direction to
the one by Fana. Calculate the resultant force exerted by Fana and
Thabangon Mpho. (3)

2.2 Threg vectors P, Q and R on a cartesian plane (NOT DRAWN TO SCALE)
are shown below.

+6 T
P
Q
| >l
! =l
7 +5
4 ¥ R
2.2.1 Define the term resultant vector. (2)

2.2.2 Determine the resultant of Q and R in Newtons by using
head-to-tail method. Indicate the scale used. (6)

2.2.3 Calculate the magnitude of the resultant of all three vectors, P, Q

and R, in Newtons. (4)
[15]
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QUESTION 3

A 0,1 kg Newton scale is connected to a 5 kg wooden block as shown in the diagram
below. When the block moves at a constant velocity across a horizontal surface, the
reading on the_scale becomes 3,42 N.

342N
5 kg s> (O

3.1 State Newton’s first law of motion. (2)
3.2 s frictional force acting on the block? Write only YES or NO. (1)
3.3  Explain your answer to 3.2 by referring to the Newton’s first law of motion. (2)
3.4  Draw a free body diagram and identify ALL the forces acting on the block. (4)
3.5  Calculate the magnitude of the coefficient of the frictional force for

the block. (4)

[13]

QUESTION 4
41 Blocks M and N of masses 1 kg and 5 kg respectively, are connected with a

light inextensible string. The string runs over a frictionless pulley as shown in
the diagram. The 1 kg block experiences a frictional force of 3 N.

M| 1kg
|
N 5kg
4.1.1 Define the frictional force in words. (2)
4.1.2 Calculate the magnitude of the tension on the blocks. (6)

4.1.3 A learner presents the following argument:

The force by M on string is equal in magnitude but opposite in
direction to the force by N on string. Since these two forces are
equal in magnitude and opposite in direction, they wifl-eancel each
other.

Is the learner’s argument correct? Explain your answer using a
relevant Physics law. (4)
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4.2 The 1 kg block then sides over the pulley and both blocks fall to the ground as

shown in the diagram below.

M1 kg

N 5 kg

How does the acceleration of block M compare to that of block N? Write
down only GREATER THAN, SMALLER THAN or
EQUAL TO. Explain the answer.
QUESTION 5
A 500 kg satellite is moving in an orbit of 3,6 x 10’ m above the earth’s surface.
5.1  State Newton's law of universal gravitation.

5.2  Calculate the gravitational force exerted by the earth on the satellite.

5.3 Calculate the gravitational acceleration experienced by the satellite due
to the force of gravity exerted by the earth on the satellite.

QUESTION 6

(2)
[14]

()
©)

(3)
[10]

6.1  Two metal spheres P and Q, carrying charges -6 nC and +4 nC respectively,
are placed 40 cm apart along a straight line, as shown in the diagram below.

-6 nC +4 nC

() ()

< Lad

40 cm
6.1.1 Sphere Q experiences an electrostatic force. In which direction will

sphere Q move? Write down only TO THE LEFT or O THE RIGHT. (1)

The spheres are now in contact with each other and then separated.
6.1.2 Were electrons REMOVED FROM or TRANSFERRED' TO P?

6.1.3 Calculate the magnitude of the net charge after the spheres are
separated.

(1)

3)
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6.2 A third sphere R, carrying a charge of +8 nC is now placed at a distance
of 25 cm from sphere Q.

-6 nC +4 nC
) 40 cm g
25cm
+8 nC
6.2.1 State Coulomb’s law in words. (2)

6.2.2 Draw a vector diagram and show the electrostatic forces and the
net force experienced by sphere Q due to P and R. (3)

6.2.3 Calculate the net electrostatic force experienced by sphere Q due
to P and R. (7)
[17]
QUESTION 7

7.1 A conducting coil, with a diameter of 0,0015 m is connected to a

galvanometer as shown in the diagram below. A bar magnet is pushed
into the coil, kept stationary for a brief while and is then pulled out of the coil.

—-({11]

(a)
&

J K

7.1.1 State Faraday's law in words. (2)
7.1.2 Explain how the reading on the galvanometer will change from the

moment the magnet enters the coil to the moment it leaves the coil
again. (3)
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7.2

7.1.3 In which direction will the current in the conductor flow when the
magnet enters the coil? Write only J to K or K to J. (1)

A coil makes an angle of 35° with the horizontal plane. The coil has an
area 0f.0,04 m? and magnetic field of 0,3 T is directed which passes
through'the coil as shown in the diagram below.

7.2.1 |If the coil is rotated clockwise, in which direction does the induced
current flow? Write down only X TOY OR Y TO X. (1)

7.2.2 Which Physics law or principle is used to arrive to the answer in
QUESTION 7.2.1? (1)
(8]
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QUESTION 8

8.1 Two resistors, one with a resistance of 4 Q and the other one of unknown
resistance R, are connected in parallel. This combination is connected to a
voltmeter, an ammeter, a battery and aswitch as indicated below. The
current-passing through the combination of parallel resistors is measured
for VARIOUS potential differences across the combination.

—“__“_é._
R O,
Rl

©

8.1.1 Formulate an investigative question for this investigation. (2)

The results of the investigation are as follows:

POTENTIAL DIFFERENCE (V)| 15 | 3,0 |45 |60 |75
CURRENT (A) 0,75 /1,50 [2,25 |3,00 (3,75

8.1.2 Use the attached graph paper and draw a graph of potential
difference versus current using the data in the table. (5)

8.1.3 Calculate the gradient by referring to the graph drawn in
QUESTION 8.1.2 (4)
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8.2

In the circuit represented below, the battery has negligible internal resistance.
Each of resistors R1 and Rz has a resistance of 2 Q, while the resistances of
R3 and R4 are unknown. Voltmeters V1 and V3 have readings of 10 Vand 6 V

respectively.

() o

R
= n
| N4 il

L] Ry |

(o)

Vi
10V

6V

8.2.1 Write down Ohm's law in words.
Calculate:

8.2.2 The power dissipated by resistor R1.
8.2.3 The reading on the ammeter.

8.2.4 The current in resistor Ra.

8.2.5 The resistance of resistor Rs.

8.2.6 The potential difference across resistor Ra if its power is equal
to6 W.

(2)

©)
()
®)
(@)

(2)

[26]
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QUESTION 9

Ammonia (NH3) is represented in the diagram below.

9.1  Write down the number of valence electrons for nitrogen. (1)
9.2  Draw the Lewis structure for ammonia. (3)
9.3  Write down the molecular shape of the ammonia molecule (1)
9.4  Explain why ammonia does not have a trigonal planar shape. (2)
9.5 Is ammonia a polar or hon-polar molecule? (1)

9.6 Refer to the structure and difference in electronegativity to explain the
answer to QUESTION 9.5. (2)

When a hydrogen ion reacts with an ammonia molecule, it forms the
ammonium ion.

9.7 By referring to the ammonium ion, explain what is a dative covalent bond. (2)
[12]
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QUESTION 10

Refer to the table below and answer questions that follow.

Substance Melting Point | Boiling Point Relative
(°C) (°C) molecular/ atomic
mass
Sodium (Na) 97,79 882,8 23
Bromine (Br2) -7.2 58,8 160
Hydrogen chloride (HCY) -114,2 -85,1 36,5
Water (Hz20) 0 100 18
10.1 Define the term boiling point. (2)
10.2 By referring to the forces present in hydrogen chloride, explain the
difference between intermolecular forces and interatomic forces. (2)
10.3  Which of these substances will be a liquid at +50 ° C? (1)

10.4 Refer to intermolecular forces and energy and explain why the boiling
point of HCt is lower than the boiling point of H20. (4)

10.5 NaCltis dissolved in H20.

10.5.1 Write down the name the intermolecular forces between NaCt
and H:z0. (1)

10.5.2 Are the intermolecular forces stated in QUESTION 10.5.1 weaker
or stronger than those of H20 molecules. (1)

10.6 Refer to TYPE of INTERMOLECULAR FORCES, MOLECULAR MASS,
STRENGTH of INTERMOLECULAR FORCES and ENERGY to explain
the big difference in boiling points of Br2 and HCH. (4)
[15]

GRAND TOTAL: 150
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DATA FOR PHYSICAL SCIENCES GRADE 11
(Physics)
GEGEWENS VIR FISIESE WETENSKAPPE GRAAD 11
(Fisika)

TABLE 1: PHYSICAL CONSTANTS/TABEL 1: FISIESE KONSTANTES

NAME/NAAM SYMBOL/SIMBOOL | VALUE/WAARDE
e e |9 [sems
oo c  [oerxionnming:
e e |soxtonmece
e ¢ soxtoms:
Chage on oo e |exworc
E}fzg‘;gznTaasssz Me 9.11x10%" kg
mzz;aorxaEﬁ I’/:\rzamfe M 5,98 x 10% kg
Radivs van Aarde e 6.38 x 10° m

TABLE 2: FORMULAE/TABEL 2: FORMULES

MOTION/BEWEGING
vV, =V, +aAt AX = VAt + 1 aAt?

V., +V.
Vf2 = Vi2 + 2aAXx AX = (fTJAt

FORCE / KRAG

Fnet =ma W =mg
Gm,m GM
F: —; 2 g:-—r-z—w
r
fo =N £ = N

WEIGHT AND MECHANICAL ENERGY / GEWIG EN MEGANIESE.ENERGIE

w=mg or/of F,=mg U=mgh or/of E, = mgh

2

K= mv? orlof Ek:lmv2
2 2
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ELECTROSTATICS / ELEKTROSTATIKA

r2 r2
E:M E:E
d q
U:kQ1Q2 V:ﬂ
r q
c-Q e
\' d

——NE (D:BA
At

Vo N

V. N

_Q rR.Y
At I
1 1+1 R -R.+R
- = 3 = + + ...
Rp R1 R2 E 1 2
p=2
W =Vq At
W = VIAt P=Vi
P =R
W = |I2RAL

2
W="At
R
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