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INSTRUCTIONS AND INFORMATION

1.

Write your NAME and SURNAME in the appropriate spaces on the ANSWER

BOOK.

2.
<}
4.
5.

Answer ALL the questions in the ANSWER BOOK.
You may use a non-programmable calculator.
You may use appropriate mathematical instruments.

\
Number the answers correctly according to the numbering systerﬁUsed in this

guestion paper.

6.
7.
8.
9.

10.
11.
12.

You are advised to use the attached DATA SHEETS

The formulae and substitutions must be shown in alculations.

Give brief motivations, discussions, et cetera wr‘ré?e required.

Round off your final numerical answers "f)@(?@fmum of TWO decimal places.
Start EACH question on a NEW page.

All diagrams are not necessarily dréyn according to scale.

Write neatly and legibly.
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1.2

Question 1

Various options are provided as possible answers to the following
qguestions. Each question has only ONE correct answer. Choose the
answer and write only the letter (A—D) next to the question number (1.1-
1.5) in the ANSWER BOOK, for example 1.5 E.

A negative charge of 1 uC, which is free to move, is placed at a distance

~ 2r from a positive charge of 4 pC.

+4 uC -1 uC

Which ONE of the following statements regarding the -1 uC charge, when
it is at distance r, is CORRECT?

The electrostatic force experienced'by-the -1 uC charge will ...
A remain the same.
B be halved.
@ be doubled.
D increase four times.
Which ONE of the graph§ below represents the correct relationship
between force F Q@Qharge and the electric field E?
V)

A B

A F S
F(N) F (N)

F(N)

F (N)Al
k °

(@)
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1.3

14

15

The leaves of the electroscope in the diagram below are positively
charged.

| —

—

When an object is brought close to the plate, the leaves diverge more. It
can therefore conclude that the object ...

A is positively charged.

B is negatively charged.

C is not charged at all.

D releases positive charges.

Two charged objects repel each other with a force F when they are
separated by a distance d. The distance between the charges is reduced
to 1/3 d. The new force, in terms of F, will now be ..

A F

B 3F
C 6F
D 9F

Which ONE of the following has the strongest forces between its
molecules?

A F2
B Ct
C Br2
D I2

(2)

(2)

(2)



1.6  Sodium chloride (NaCt) is a solid which is soluble in water. Which one of
the following describes the intermolecular forces that exist between
sodium chloride and water in solution?

A lon-dipole
B Dipole-dipole
C lon-induced dipole

D Induced dipole-dipole (2)
1.7  Two moles of Hz gas at STP occupy a volume of ...

A 2 dm3

B 11,2 dm3

C 22,4 dm?3

D 44,8 dm3 (2)

1.8 How many moles of KBrOs are required to prepare 0.0700 moles of
Br2 according to the reaction:
KBrOs + 5KBr + 6HNO3 — 6KNOs3 + 3Br2 + 3H20

A 0.0233

B 0.0732

C 0.0704

D 0.0220 (2)
1.9  The limiting reagent in a chemical reaction is one that:

A has the largest molar mass (formula weight).

B has the smallest molar mass (formula weight).

C is in excess.

D is consumed completely. (2)

1.10 What is the mass percent of each element in dichloromethane, CH2Cl2?
A 10.06% C, 60.24% H, 29.70% ClI
B 14.11% C, 2.35% H, 83.53% CI
C 24.10% C, 3.11% H, 72.79% CI
D 33.87% C, 0.22% H, 65.91% CI (2)
[20]



Question 2

Three point charges, Q1, Q2 and Q3, carrying charges of +6 uC, -3 uC

and +5 pC respectively, are arranged in space as shown in the diagram
below. The distance between Q3 and Q1 is 30 cm and that between Q3
and Q2 is 10 cm. L '

Q=45 C 30 cm Qi = +6 C
t_TI- ———————————————— ¢--------
10 cm i
|
¢Q=-3 uC
|
2.1 State Coulombs law in words (2)

2.2  Draw a force diagram showing the electrostatic forces exerted on Qz by Q1 (2)
and Q2 respectively.
2.3  Calculate the net force exerted on Qs by Q1 and Qs respectively. (8)

2.4  Two identical spheres, A and B, carrying charges +5 nC and -10 nC
respectively, are separated by a distance of 30 mm. P is a point located at
a distance of 15 mm from sphere B as shown below.

® ® :
> e

;|

—>

30 mm 15 mm

The spheres A and B are allowed to touch each other and then return to
their original positions.

2.4.1 Define the electric field strength at a point in words (2)
2.4.2 Draw an electric field pattern between spheres A and B, after touching. 3)
2.4.3 Which sphere has an excess of protons before their contact? (2)
2.4.4 Calculate a new charge (3)
2.4.5 Calculate the magnitude of the net electric field at point P dueto Aand B (6)
2.4.6 If electron is placed at point P, calculate the magnitude of the force 3)

experienced by an electron.
[30]
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Question 3

The reaction below is used in the Haber process to manufacture ammonia.

2H2(g) + 202(g) — 2H20(q)

The boiling points of the substances in the reaction are as follows:

Formula of Substance | Boiling point (°C) Melting point
(¢C)

H2 -252.9 -259.2

O2 -183 -218.8

H20 100 0

Define the term vapour pressure.

Write down the NAME of the substance in the table that will have the
lowest vapour.

Name the type of intermolecular force present in H20 and H2

Which substance is a liquid at room temperature?

Which substance will have strongest intermolecular forces? Explain in
terms strength of intermolecular forces and boiling point.

How does the strength of intermolecular of compound H2 compare to the
vapour pressure of compound O2? Write down only HIGHER THAN,
LOWER THAN or EQUAL TO. Explain the answer referring to the
MOLECULAR SIZE and INTERMOLECULAR FORCES.

Question 4

Methyl benzoate is a compound used in the manufacture of perfumes. It is
found that a 5,325 g sample of methyl benzoate contains 3,758 g of
carbon, 0,316 g of hydrogen and 1,251 g of oxygen.

Describe the term mole

Determine the empirical formula of methyl benzoate.

If the molar mass of methyl benzoate is 136 g-mol, what is its molecular
formula?

(2)
(1)

(2)
(1)
©)

3)

[12]

(2)
(5)
(2)
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421
422
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4.2.4
4.2.5
4.2.6

4.3

43.1

432
4.3.3

A sample of sodium carbonate was reacted with dilute hydrochloric acid in
a closed container according to the following equation:
Naz2COs (s) + 2HCI (agq) — 2NaCl (aq) + CO2 (g) + H2 O(l)

The carbon dioxide gas produced was collected at STP and occupied a
volume of 0,336 dm3.

State Avogadro's Law
Calculate the number of moles of carbon dioxide produced.

Calculate the number of carbon dioxide molecules in the sample collected.

Calculate the mass of sodium chloride formed in this reaction.

Define concentration in words.

If the concentration of the hydrochloric acid is 0,10 mol.dm what is the
minimum volume of hydrochloric acid needed for the reaction to run to
completion?

50 g of magnesium carbonate is added to 500 cm3 of hydrochloric acid
with a concentration of 0,75 mol.dm=3. The equation for the reaction is
given below:

MgCOs + 2HCI — MgClz + CO2 + H20

The carbon dioxide gas is collected at STP.

What are the standard conditions used when conducting an experiment at

- SRS
Determine which reactant is the limiting reactant

If the percentage yield of the experiment is 85%, calculate the volume of
carbor dioxide collected at the end of the experiment at STP

(2)
3)
(2)
(4)
(2)
(4)

(2)

(6)
(5)

[38]
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DATA FOR PHYSICAL SCIENCES GRADE 11
PAPER 1 (PHYSICS)
TABLE 1: PHYSICAL CONSTANTS/TABEL 1:

SYMBOL/

NAME/NAAM SIMBOOL VALUE/WAARDE
Acceleration due to gravity / 2
Swaartekragversnelling 9 ke

Unllversal grawt_athnal constant / G 6,67 x 101 Nem2kg?2
Universelegravitasiekonstant

Speed of light in a vacuum / Spoed van lig in 'n c 3.0 x 108 mes-!
vakuum

Planck's constant / Planck se konstante h 6,63 x 1034 Jes
Coulomb's constant / Coulomb se konstante k 9,0 x 10° Nem?2+C-
Charge on electron / Lading op elektron e -1,6 x 10 C
Electron mass / Elektronmassa Me 9,11 x 1031 kg
Mass of earth / Massa op aarde M 5,98 x 10% kg

Radius of earth / Radius van aarde

6,38 x 103 km




TABLE 2: FORMULAEITABEL 2: FORMULES

MOTION/BEWEGING

Vi =V +aAt

Ox=vAt+zaat® oAy =vAt+jaat’

V. +V V, +V
vt =v+2aAx oo v =V + 2a0y Ax:('—')m Ay=[ ’)At
2
or/of
FORCEIKRAG
Fnet =ma w=mg
Gm m max
k= d12 : Us = fsN
Ky = %
WAVES, SOUND AND LIGHTIGOLWE, KLANK EN LIG
v=fA T =}
f
ni sind; = nr sing, n :%




ELECTROSTATICSIELEKTROSTATIKA

F=kQ1Q2 F
re k=90x10°Nm2C |E=

Y

L Q
re (k=9,0 x 10° N.m2.C- .

1) n="0e

ELECTROMAGNETISM/ ELEKTROMAGNETISME

® =BAcos 6

ELECTRIC CIRCUITSIELEKTRIESE STROOMBANE

_Q \Y
IS R=T
1_1. 1, e m iR
e e s = + P ooo
R, R, R, v
W =Vq
p_W
At
W = VIdt
P=VI
W= I2RA¢
P=I2R
2
VZAt P=VF
W= R




NATIONAL SENIOR CERTIFICATE
NASIONALE SENIOR SERTIFIKAAT

DATA FOR PHYSICAL SCIENCES GRADE 11

PAPER 2 (CHEMISTRY)

GEGEWENS VIR FISIESE WETENSKAPPE GRAAD 11

VRAESTEL 2 (CHEMIE)

TABLE 1: PHYSICAL CONSTANTSITABEL 1: FISIESE KONSTANTES

NAAMINAME

SIMBOOL/SYMBOL

WAARDEIVALUE

Standard pressure

Avogadro se konstante

p 1,013 x 10° Pa
Standaarddruk
Molar gas volume at STP

Vm 22,4 dm3-mol?
Molére gasvolume teen STD
Standard temperature

I 273 K
Standaardtemperatuur
Charge on electron

e -1,6 x 1019 C
Lading op elektron
Avogadro’s constant

Na 6,02 x 102> mol?




TABLE 2: FORMULAE/TABEL 2: FORMULES

= o = 2 = it
n=o or/of c=3 or/of ¢ vy
N
n= o orof CaVa _MNa
A CoVo Mo

n_V
Vm




TABLE 3: THE PERIODIC TABLE OF ELEMENTS/TABEL 3: DIE PERIODIEKE TABEL VAN ELEMENTE

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18
(n m my (av) (V) (vl (Vi) (v
1 Atomic number 2
<~ H KEY/SLEUTEL Atoomgetal He
o~
1 4
= o . 4 Electronegativity__1 o zéu Symbol - ) A J - 7 - ] - ) L0
< Li |& Be Elektronegatiwiteif | < = Simbool SBRCEN|SO0]S Ne
7 9 63,5 11 12 14 16 19 20
1 12 —F 13 14 15 16 17 18
Z Na |2 Mg Approximate relative atomic mass 2ALZSi|c P|T S|sCe| Ar
23 24 Benaderde relatiewe atoommassa 27 28 31 32 35,5 40
19 20 21 22 23 24 | 25 26 27 28 29 30 31 32 33 34 35 36
s K2Ca2Sc|2Ti[2V |ECr|i2Mn|2Fe[2Co|2 Ni 2Cul2Zn|2Gal2Ge|TAs|ISe (2 Br| Kr
39 40 45 48 51 52 55 56 59 59 | 63,5/ 65 70 73 75 79 80 84
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
SRb[2 Sr [ Y |2Zr| Nb2Mo2Tc JRUFRh|ZIPd2Ag=CAd=In [2Sn(2Sb(5Te(2 | | Xe
86 88 89 91 92 96 101| 103| 106| 108| 112| 115| 119| 122| 128 | 127| 131
55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
SCsZ2Ba| La|2Hf| Ta| W| Re| Os| Ir| Pt| Aul Hg|2Te[2Pb|2 Bi |JPo|i At| Rn
133 | 137 139 | 179| 181| 184 | 186] 190 | 192| 195| 197| 201| 204 | 207 | 209
87 88 89
~ [-;]
s Fris 5236 Ac 58 59 60 61 62 63 64 65 66 67 68 69 70 7
Ce | Pr {Nd Pm|{Sm | Eu |Gd | Tb | Dy |Ho | Er | Tm | Yb | Lu
140 | 141 | 144 150 | 152 | 157 | 159 | 163 | 165 | 167 | 169 | 173 | 175
90 91 92 93 94 95 96 97 98 99 | 100 | 101 | 102 | 103
Th ([Pa | U [ Np|Pu|Am [Cm Bk | Cf | Es | Fm | Md | No | Lr
232 238
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INSTRUCTIONS AND INFORMATION

1. Write your NAME and SURNAME in the appropriate spaces on the ANSWER BOOK.
2. Answer ALL the questions in the ANSWER BOOK.

3. You may use a non-programmable calculator.

4.You may use appropriate mathematical instruments.

5. Number the answers correctly according to the numbering system used in this

guestion paper.

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

7. The formulae and substitutions must be shown in ALL calculations.

8. Give brief motivations, discussions, et cetera where required.

9. Round off your final numerical answers to a minimum of TWO decimal places.
10. Start EACH question on a NEW page.

11. All diagrams are not necessarily drawn according to scale.

12.  Write neatly and legibly.



Question 2

2.1

The magnitude of the electrostatic force exerted by two point charges on
each other is directly proportional to the product of the magnitudes of the
charges and inversely proportional to the square of the distance between

them.

2.2

Foiono3

Fa2ona3

Marking guide

FQZ on Q3

v

Fo1onQ3




2.3

kQ2Q
FQZ on Q3 rzz 3

F _(9%10%)(3 x1078)(5x1076) v
Q2on Q3 - 0.12v

Fg2 on g3 = 13.5 N downwards

FQI onQ3 —

FQlonQ3 =3Nleft

RS

net = Fo20n03 + Fo1on 03

Fper = V1352 + 32 v

Fpee = 13.83 N

0= tan‘lé v

8 =77.47°

Fper = 13.83 N in the direction 8 = 77.47°v"

24.1

The electric field strength at a point is the electrostatic force experienced

per unit positive charge placed at that point.v' v/

(2)

2.4.2

Marking guidelines

Correct v
direction of

field lines

N N
%) %fk

No field lines | v

crossing
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243 |AV (1)
Q
2.4.4 Qnew = _1‘;‘?2 v
_ (5%107%)+(—10x10"%)
Qnew - 2 v (3)
Qnew = =2.5 x 1079 Cv
k
245 E, = % v
_ (9x10%)(2.5x107°
Ey = (45x1073)2 i
=11111.11 N.C? right
_ (9x10%)(2.5x107° v
Ep = (15%10-3)2
= 100 000 N.C™ left
Enet=11 111.11 + (-100 000)v
= - 88 888.89
=88 888.89 N.C1 leftv
(6)
246 | E = F s
q
F=Eq
= (-88 888.89) x(-1.6x1019) v/
3)

F=142x10¥Nv

[30]




Question 3

CsHsOVv

3.1 The pressure exerted by a vapour at equilibrium with its liquid in a closed
system.v' v/ (2)
3.2 Water/H20 v (1)
3.3 H20: Hydrogen bondv’ (2)
H2: London force/ Mutually induced dipole forcesv’
3.4 Water/H20
35 H2O/water v (3)
The stronger the intermolecular forces, the higher the boiling point. v'v/
36 LOWER{TFLT_\N/
j X7 T_W ufEr*srfe of Hzis lesser that the molecular size of Oz2. v/
:l ne Iesser.the molecular size, the weaker the London forcesv’ (3)
QE [12]
i .
Question 4
4.1.1 | Mole is the S| unit for amount of substance. v'v' (2)
412 | no = 22 = 03131 molv
ny = == = 0.316 molv
ng = % = 0.078 molv
0.3131 . 0.316 . 0.078
0.078 0.078 0.078
4 4 1
C4HaOV ()
413 | = L8y
68
=2
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(2)

421

One mole of any gas occupies the same volume at the same temperature
and pressure. v' v/

(2)

4.2.2

n=-2-v
Um
0.336

22.4
n = 0.015mol v

(3)

4.2.3

N = nNa
=(0.015) (6.02 x10%%) v/
=9.0 x1023 moleculesv

(2)

42.4

Mole ratio
n(NacCl) : n(CO2)
2 1
n(NaCl) = 0.03 mol v
m=nM Vv
= 0.03x58.5v
=1.76 gv

4)

4.2.5

Concentration is the amount of solute per litre of solution. v'v/

(2)

4.2.6

n(HCI):n(CO2)
2 1
n(HCI) = 0.03 molv’

4)

431

Temperature of 0 °C (273 K) v/
Pressure of 101.3 kPa/ 1latmv

(2)




4.3.2

n=="2v
M

50
A 207
84

n = 0.593 mol (MgCOs3) v
n=cVv

=0.75x0.5v

= 0.375 mol (HCI) v
HCl is the limiting reagentv’

(6)

4.3.3

N(HCI) = 0.375 mol
Ratio
N(HCI):n(CO2)
2:1
V(CO2) =0.1875 x 22.4v = 4.2 dm3v

V=42 x0.85 v'=3.57 dm3v

(4)

[38]

TOTAL :100
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