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Physical Sciences/P2 z
CAPS -  Grade 10

DBE/November 20'15

INSTRUCTIONS AN D INFORMATION

write your name and crass (for example 10A) in the appropnate spaces on
the ANSWER BOOK.

This qu,estion paper consists of TEN questions. Answer ALL the questions in
the ANSWER BOOK.

start EACH question on a NEW page in the ANSWER BooK.

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

Leave oNE line between two subquestions, for example between
QUESTION 2 .1  and eUESTION 2 .2 .

You may use a non-programmable calculator.

You may use appropriate mathematical instruments.

You are advised to use the attached DATA SHEETS.

show ALL formulae and substitutions in ALL calculations.

Round off your final numerical answers to a minimum of TWO decimal places.

Give brief motivations, discussions et cetera where required.

Write neatly and legibly.

3.

4 .
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QUESTION 1: MULTIPLE-CHO|CE QUESTIONS

Four options are provided as possible answers to the following questions. Each
question has only ONE correct answer. Choose the answer and write only the
let ter  (A-D) next to the quest ion number (1.1-1.10) in the ANSWER BOOK, for
example  1 .11  E .

1.1 In which ONE of the fo l lowing global  systems are al l  l iv ing organisms found?

A Biosphere

B Lithosphere

C Atmosphere

D Hydrosphere e)

1.2 Dur ing an exper iment,  a group of  learners observe ice melt ing in a beaker.

Which ONE of the following best explains the learners' observation?

A The ice is releasing heat energy.

B The ice is undergoing a physical  change.

C The ice is undergoing a chemical  change.

D The ice is decomposing into the elements hydrogen and oxygen. (2)

1.3 Which ONE of the fo l lowing is a mixture?

A Air

B A diamond

C Disti l led water

D Sodium chlor ide e)

1 .4  The number  o f  neut rons  in  an  a tom o f  i l t ta  i s  . . .

A1

B 11

c12

D23Q)
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When atom X of  an element in Group 1 ionises to become X' ,  the ' .  '

A mass number of  X increases.

B atomic number of X decreases.

C charge of the nucleus increases.

D number of occupied energy levels decreases.

Each of the substances below is formed by attractive forces between two
ions.

ln which ONE of the substances do the const i tuent ions have the same
electron config u ration?

A KBr

B NazS

C MgC{z

D CaClz

In which ONE of the following is the structure correctly l inked to the given

element?

ELEMENT STRUCTURE

A Lithium Covalent

B l od ine Molecular

C Sulphur l on ic

D Carbon Metal l ic

1.8 Which ONE of the fo l lowing balanced equat ions represents a dissociat ion
process?

A K.(aq) + C{-(aq) --- KCt(s)

B NaCt(s) -  Na*(aq) + Cf(aq)

C Zn(s) + 2HCt(aq) ---+ ZnCtz(aq) + Hz(9)

D NaCl(aq) + AgNOs(aQ) -  NaNO:(aQ) + AgCt(s)

(2)

1.6

(2)

1.7

(2)
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1.9 Which ONE of the fo l lowing represents 1 mole of  a substance?

A 16 g oxygen gas

B 2ghydrogengas

C 22,4 dm3 copper

D 22,4 cm3 nitrogen gas

1.10 The empir ical  formula of  a certain carbon compound is CHzO'

DBE/November  2015

(2 j

Which ONE of the fo l lowing can be the molecular formula of  th is compound?

A CzHoO

B CgHoO

C CzHqOz

D CzHoOz (2)
t20l
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QUESTION 2 (Start on a new Page.)

Grade 10learners were given the substances in the table k le low.

DBE/November  2015

2.1

2.2

From the above table, write down:

2 .1 .1  An  e lement

2 .1 .2  A  homogeneous mix tu re

2 .1 .3  A  d ia tomic  gas

2.1 .4  A  compound wh ich  is  a  so l id  a t  25  'C

2.1.5 A heterogeneous nr ixture

The learners perform an experiment to separate a mixture of sand and sugar.

The exper iment is done in three steps, as shown in the diagrams below.

Sol id  X

brass sand oxygen gas sugar carbon dioxide

copper pure arr sal t  solutron I  table sai t maqnes lum cx loe

"::;;MffiO

2.2 .1

+
lH'oig)

\-J
\-il--Mixture Y

2.2 .2

lVixture Y

Step 1 Step 2 Step 3

Write down the name of:

(a) The process i l lustrated in step 2

(b) The process i l lustrated in step 3

(c) Sol id X

(d) Mixture Y

ls step 3 a CHEMICAL or PHYSICAL process? Give a reason for
the answer.

(1 )

(1 ) .

(1 )

(1 )

(1 )

(1 )

(1 )

(1 )

(1 )

(2)
[1  1 ]
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QUESTION 3 (Start  on a new Page.)

3.1 The tabie below shows the boi l ing and melt ing points of  substances A to D.

SUBSTANCE
BOILING POINT

('c)
MELTING POINT

('c)
A 7B -117

B 444 133

c _1 BB -220

D 184 90

3.1 .1

3 .1 .2

Define the term boiting point. (2)

From the above table, wnite down the LETTER (A-D) that
represents the substance which is a:

(a )  L iqu id  a t  100 "C

ib)  So l id  a t  100 'C

(c) Gas at  25 "C

3.1 3 Which ONE of the fo l lowing diagrams represents the PARTICLE
ARRANGEMENT of substance A at  -120'C? Wri te down only I ,  I I
o r  l i i .

T
.t

(1 )

(1 )

(1 )

(1 )

Copyright reserved ilililil ililillllll lllll llll llllll lllll ll lllllll lllll llllll llll lll llll Please turn over



3.2

Phvsical  Sciences/P2 B
CAPS - Grade '10

t  = 0 minutes and t  = 5 mtnutes

t  = 5 minutes and t  = 10 minutes

DBElNovember  2015

= 15  minu tes .  (1 )

(1 )

particles of the

REMAINS THE

The heating curve of a substance is shown below'

3.2 .1

3.2.2

3,2 .3

o
o

(g

oo.
(u

Time (minutes)

Write down the physical state of the substance at t

What is the boi l ing point  of  the substance?

How will the average kinetic energy of the

substance be affected between:

(Wri te down only INCREASES, DECREASES or

SAME.)

(a)

(b)

(1)

(1)

(3)
t13 l

3 .2.4 Refer to the kinetic molecular theory to fully explaln the answer to

QUESTION 3 .2 .3 (b) .
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QUESTION 4 (Start on a new Page.)

Chlor ine is a non-metal l ic  e lement wi th an atomtc number of  17 and can exist

isotopes.

4.1 Def ine the term:

4 .1 .1  A tomic  number

4 .1 .2  l so toPe

4.2 Naturai  chlor ine consists of  C&35 and Cl-37.

4.2.1 Wri te down the sp-notat ion for  Ct-37.

4.2.2 Tlre relat ive atomic mass of  chlor ine is 35,5.  Calculate the
percentage of  Ct-35 in natural  chlor ine'

4 .3  Ch lor ine  gas  (Ct2)cons is ts  o f  mo lecu les '

Write down the:

4.3.1 Number of  valence electrons in a chlor ine atom

4.3.2 Type of  bonding in chlor ine molecules

4.3.3 Lewis structure for  the chlor ine molecule

4.4 Calc ium reacts wi th chior ine io form calc iurn chior ide"

4.4.1 Draw the Aufbau diagram for a calc ium ion.

4.4.2 Write clown the chemical symbols of the particles found in
calc iurn chlor ide crystal  ( lat t ice).

illilililill llllll lllll llll llllll lllll ll lllllll lllll llllll llll lll llll

{2)

t t )

(2)

{3)

(1 )

(1J

(?)

(3)

t l J

ll sl
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QUESTION 5 (Start on a new Page')

5 . lThe f i r s t ion isa t ionenergyand thee |ec t rona f f in i t yo f theper i cd3e |ements
are shown in the table below'

ELEMENT
FIR,ST

IONISATION ENERGY
(kJ'moIL-

ELECTRON AFFiNITY
(kJ 'mo l - ' )

4

6 ?

0 
- -

A A+ +

4 2 r ' ,
I J T

7 )
I L

o n n
a v v

r49
nU

Sodium 496

Magnesium 738

578Aluminium
Si l icon 786

Phosphorous 1012

Sulphur I
I 000

__1291 _-__
1 521

Chlor ine

Argon

5.1 .1

5.1 .2

5.1 .3

5.1 .4

5 .1 .5

Exp |a in thed i f fe rencebe tween ion isa t ionenerg 'y ,a lde lec t ran
affinity.

Give a reason for the trend in the first ionisation energy as shown

in the table.

How wi l l  the sECOND ionisat ion energy of  socl ium cornpara'  tc that

oir"gn"r iumf Wi i te down only HIGHER THAN' LOWER THAi{  or

EQUAL TO. ExPlain the answer '

calculate the energy that wil l be needecl to ionise 46 g of i ' la(g)'

which oNE of the above erements has the greatest tencencv to

frorn negative ions? Refer to the data in the table to give a reitson

for the answer.

t ' Z )

(1 )

i ? \

(3)

/ ? \
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5.2

Phvsical  SciencesiP2

5 2 .1

5.2 .2

5.2 .3

Study the substances (A-E) in the table below and answer the questions that

follow.

SUBSTANCE

A Sulphur powder

B Sodium chloride crystals

c Copper wire

D COz(s) [dry ice]

E A d iamond

1 1
CAPS -  Grade 10

DBE/November  2015

Write down the LETTER(S) that represent(s):

(a) A substance with a giant atomic lattice

(b) A substance with a lattice consisting of positive ions and

delocalised valence electrons

(c) TWO substances with intermolecular forces between
particles

Use Lewis structures to show the formation of substance B.

substance D undergoes SUBLIMATION. Represent th is change

with a chemical  equat ion.

(1 )

(1)

(2)

(4)

(2)
121l

QUESTION 6 (Start or! 3 h€\tv'paEe.)

Magnesium r ibbon burns in  oxygen wi th  a br ight  whi te  f lame to produce a whi te  so l id ,

magnesium clx ide,

6.1 Name the type of  chemical  bonding in:

6 .1 .1  Magnes ium r ibbon

6.1 .2  lV lagnesrum ox ide

6.2 is the react ion between magnesium r ibbon and
CHEMICAL change? Give a reason for the answer '

6.3 Wri te down a balanced equat ion for  the react ion
oxygen.

Use the law of conservation of mass to show that mass is conserved during

the react ion in QUESTION 6.3"

ilililil illll llllll lllll llll llllll lllll ll lllllll lllll llllll llll lll llll

(1 )

(1 )

oxygen a PHYSICAL or
(2)

between magnesium and

6 .4

(3)

(4)
t1 1 l
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QUESTION 7 (Start on a new Page.)

Calcium carbonate, CaCO3, reacts with dilute hydrochloric acid, HCl, according to the

following balanced equation :

CaCOs(s) + 2HCl(aq)'--+ CaCt2(aq) + COz(g) + HzO(t)

7.1 The above reaction is an example of an acid-base reaction. Define the term

acid-base reaction'

The graph below shows the relat ionship between the volume of  carbon dioxide gas,

COz(g) formed and the mass of  PURE calc ium carbonate'

7.2

Mass of CaCO3 (g)

From the graph, determine the volume of  CO2(g) produced when 0'0729 of

PURE CaCOg(s) reacts.

A certain antacid tablet ,  wi th a mass of  0,25 g,  contains mainly calctum

carhronate which reacts with dilute hydrochloric acid in the stomach to

produce carbon dioxide gas.

The concentrat ion of  hydrochlor ic acid in the stomach is 0,1 mol 'dm 3'

7.3.1 Define the term concentration of a solution'

7.3.2 lt is found thaI25 cm3 of COz(g) is formed when one antacid tablet

comPletelY reacts'

Use the information in the graph and calculate the percentage

CaCOe(s) in one antacid tablet '

(2)

E
l)

N

o
()

o
E
5

6

7.3

(1 )

(2)

(3)

7 .3 .3 Calculate the volume of hydrochloric acid that wil l be neutralised by

ONE antacid tablet .  (5)
t13l
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QUESTION 8 (Start on a new page.)

8.1 Many chemical reactions take place in aqueous solutions. Define the term
aqueous solution.

8.2 lonic solids dissociate when dissolved in water.

8.2.1 Define the term dissociation.

8.2.2 Write down a balanced equation for the dissociation of ammonium
carbonate,  (NHa)2COs, in water.

The experimental setup below is used to compare the electrical conductivity
of  a calc ium chlor ide solut ion,  CaCl2(aq),  and a sodium chlor ide solut ion,
NaCf(aq). The concentration of each solution is 0,5 mol'dm-3.

The CaC{z(aq) is added drop by drop to water and the ammeter reading is
recorded after the addition of each drop. The procedure is then repeated with
the NaCl(aq). The results are shown in the table below.

NUMBER OF
DROPS OF
SOLUTION

AMMETER READING (mA)

CaG€2(aq) NaC€(aq)

0 0.18 0 .18
1 0.55 0,34
2 0.92 0,55
3 1.29 0,74
4 1 .47 0,92
5 1,84 1 ,1
o 2,21 1,29
7 2,39 1,47

8 .3 .1 ldent i fy the:

(a) Dependent var iable

(b) Independent variable

(1 )

(2)

(3)

8 .3

(1)

(1)
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g.3.2 From the results, deduce the relationship between the ion

concentration in a solution and its conductivity'

g.3.3 Use balanced chemical  equat ions to explain why CaCt2(aq) is a

stronger electrolyte than NaCt(aq).

8.4 Indicate the type of reaction represented by each of the following equations'

Wri te down oniy PRECIPITATION, REDOX or GAS FORMING.

8.4.1 Zn(s) + CuSO+(aq) ---  Cu(s) + ZnSO+(aQ)

8.4.2 Zn(s) + ZHCt(aq) --+ Znct2(aq) + Hz(g)

8.4.3 NazCOa(aq) + Bactz(aq) ---  2NaCt(aq) + BaCO:(s)

g.5 Write down a balanced chemical equation for the following word equation:

Nitric acid + copper -+ copper(l l) nitrate + water + nitrogen dioxide

QUESTION I (Start on a new Page.)

9.1 Hydrogen, Hz(g),  and ni t rogen, Nz(g),  react  to form ammonia,  NHs(g).

The reaction that takes place is represented by the following equation:

(1 )

(4)

(1 )

(1 )

(1 )

(3)
l lel

Nz(g)  +  3Hz(9)  - '  2NHs(g)

9.1.1 Def ine the term 1 mole.  (2)

g.1.2 How many moles of  ammonia wi l l  be produced from 1 mole of

hydrogen gasZ (1)

g.1.3 In i t ia l ly  10 cm3 of  n i t rogen and24 cm3 of  hydrogen are mixed in a

container. The temperature and pressure remain constant.

Calculate the volume of  gas that wi l l  remain in the container af ter

the reaction is comPleted' (4)

In another experiment, 80 g of hydrogen gas reacts with nitrogen gas to form

amrnonla.

Calculate the:

9.1.4 Number of  moles of  hydrogen gas reacted

9.1.5 Volume of  the ni t rogen gas used at  STP

g.2 When 207 g of lead, Pb, combines with oxygen, 239 g of.a certain oxide of

lead is formed. Use a calculation to determine the formula of this oxide of

lead .  
-  j - -  (5 )

t16I

(2)

(2)
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QUESTION 10 (Start  on a new Page.)

-l 'he 
water cycie in the diagram below links the hydrosphere to the other global

systerns. The letters P, Q, R and S indicate some of the processes which take place in
the water cvcie.

10 .1

1A.2

10 .3

1C.4

Briefly explain the term hydrosphere.

Name the processes label led:

1A.2 .1  P

1A.2 .2  0

10.2. .3 R

10.2.4 S

Write down ONE advantage of process R.

The bui ld ing of  dams has several  advantaEes
environrnent. State TWO of these advantaEes.

(1 )

(1 )

(1 )

(1 )

(1 )

(1 )

for humans and the

TOTAL:

(2)
t8I

150
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DATA FOR PHYSICAL SCIENCES GRADE 1O
PAPER 2 (CHEMISTRY)

GEGEWENS Y'R F'S'ESE WETENSKAPPE GRAAD 10
VRAESTEL 2 (CHEM|E)

TABLE 1: PHYSICAL CONSTANTS/IA BEL 1: FTSIESE KONSTANIES

TABLE 2: FORMULAEITABEL 2: FORMULES

NAME//VAAM SYMBOL/ SIMBOOL VALUEIWAARDE
Standard pressure
Standaarddruk

p" 1 ,013 x  10 '  Pa

Molar  gas vo lume at  STP
Mol)re oasvolume bv STD

v,,n 22,4 dm3'molj

Standard temoerature
Sta ndaardtemperatuur T E 273 K

Charge on electron
Ladinq op elektron

e -1  ,6  x  10-1e  C

m
n ---

M

N
n=-

N A

n
V

oR c= 
ff i

MV

V
n-_v,
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