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This revision program is designed to assist you in revising the critical
content and skills covered during the 1st term. The purpose is to
prepare you to understand the key concepts and to provid e you with
an opportunity to establish the required standard and the application
of the knowledge necessary to succeed.



The revision program covers the following topics:

1. Forces and Newton’s Laws of Motion. Pg.2-8
* Questions 1-5 Pg.3-8
2. Forces and Newton’s Law of Universal Gravisitation. Pg.8-9

* Questions 6.1 — 6.2

3. Atomic combinations, Molecular structures and Intermolecular forces.

Pg.9-13
Introduction Pg. 9
* Questions 7 - 10
Pg. 10 -13
Nasienriglyne: Fisika Pg. 14 - 25

Newton's laws and application thereof.

» The normal force, N, is the force or the component of a force which a surface exerts
on an object with which it is in contact, and which is perpendicular to the surface.

» The frictional force, f, is the force that opposes the motion of an object and which
acts parallel to the surface.

» The static frictional force, fs, is the force that opposes the tendency of motion of a

stationary object relative to a surface.

» Define kinetic frictional force, fk, as the force that opposes the motion of a moving

object relative to a surface.

* Newton's first law of motion: A body will remain in its state of rest or motion at
constant velocity unless a non-zero resultant/net force acts on it.

* Newton's second law of motion: When a resultant/net force acts on an object, the
object will accelerate in the direction of the force at an acceleration directly
proportional to the force and inversely proportional to the mass of the object.

* Newton's third law of motion: When one body exerts a force on a second body, the
second body exerts a force of equal magnitude in the opposite direction on the first
body.

Read and learn the above statements and laws which underpin this section on Newton’s
laws. Do only the first question and verify your answers and method with the marking
guidelines at the end of the document.



QUESTION 1

Block A, which is at rest on a horizontal rough surface, is used as an anchor
to hold block B, with a mass of 56 kg, in the air at a certain height above the
ground. The two blocks are connected with rope R, which makes an angle of
35° with the vertical. Block B is suspended from the ceiling with cable C.
Refer to the diagram below.

35

56 kg B

Block A experiences a frictional force of magnitude 200 N. The system is stationary.

1.1.1 Define the term resultant vector. (2)
1.1.2  What is the magnitude of the resultant force acting on block B? (1)
1.1.3  Draw a labelled free-body diagram indicating all the forces acting on (3)
block B.
1.1.4 Determine the horizontal component of the force in rope R. (1)
1.1.5 Calculate the vertical component of the force in cable C. 4)
1.1.6  Calculate the angle 6 between the cable and the ceiling. (2)
[13]

Revise the section on vectors and bearing as this forms the basis of vector diagrams. Attempt
question 2 before you confirm the answers on the marking guidelines.



QUESTION 2

Three forces, P, Q and R, of magnitudes 500 N, 200 N and 300 N respectively, act on
a point O in the directions shown in the diagram below.

The forces are NOT drawn to scale.

P,= 500N

10
Q=200N

30°

60 ¢

R=-300 N

2.1.1 Refer to the information in the diagram above and give a reason why forces
P, Q and R are classified as vectors. (2)

21.2  Determine the magnitude and direction of the resultant force, either by
CALCULATION or by ACCURATE CONSTRUCTION AND
MEASUREMENT.

(Use scale 10 mm =50 N.) (8)
[10]

QUESTION 3

The Grade 11 experiment is suggested as Newton’s second law. The relationship between the

net force and acceleration. This practical is examinable.

Learners investigate the relationship between net force and acceleration by
pulling a trolley across a surface which is slightly inclined to compensate for
friction. The trolley is connected to different masses by a string of negligible
mass. The string passes over a frictionless pulley. Refer to the diagram below.

mass

Ticker-tape attached to the trolley passes through the ticker-timer. The
acceleration of the trolley is determined by analysing the ticker-tape. The
results of the net force produced by the different masses and the acceleration
of the trolley were recorded in the table below.



NET FORCE (N) a (m-s?)
0,3 0,36
0,6 0,73
0,9 1,09
1,2 1,45
3.1.1 Write down a hypothesis for this experiment. (2)
3.1.1.1 Identify the independent variable. (1)
3.1.1.2  Identify the controlled variable. (1)
3.1.2 Use the graph paper on the ANSWER SHEET and draw a graph of the
acceleration versus net force. (4)
3.1.3 Calculate the gradient of the graph. (3)
3.1.4 Use the gradient of the graph calculated in QUESTION 3.1.3 to determine
the mass of the trolley. (2)
[13]
QUESTION 4

A constant force, F, pulls a 50 kg block at a constant speed over a rough
horizontal surface, AB, as shown in the diagram below. The coefficient of
kinetic friction (ux) between the block and the surface is 0,4.

50 kg

e~ O N S
A B

411 Draw a labelled free-body diagram showing ALL the forces acting on the
block. (4)

41.2  State Newton's first law of motion in words. (2)
Calculate the magnitude of the:

4.1.3 Force F (6)



414 Normal force (2)

4.1.5 Frictional force (2) The same constant force, F, is now applied to
the block over the same rough horizontal surface as before, but in the direction shown below.

50 kg

A B
41.6  Give areason why the block will move slower than before.

QUESTION 5

5.1 In the diagram below, a 2 kg block is connected to a 1 kg block by means
of a light inextensible string. The blocks are pulled up an inclined
plane, which forms an angle of 28° to the horizontal. The sides of
the blocks which touch the inclined plane have the same area.

The kinetic frictional force between the 1 kg block and the inclined
plane is 4 N while the kinetic frictional force between the 2 kg block

and the inclined plane is 8 N.

5.1.1 Draw a labelled free-body diagram showing ALL the forces acting
on the 1 kg block. (5)
51.2 State Newton's second law of motion in words. (2)

51.3 Calculate the magnitude of the tension in the string connecting the
blocks. (5)

The two blocks are interchanged so that the SAME 30 N force is now
acting on the 2 kg block along the inclined plane, as shown in the diagram
below.

30 N

(2)
[18]



5.1.4  How will the acceleration of the system change? Write down only
INCREASE, DECREASE or REMAIN THE SAME. (1)

s

28

o

51.5 How will the tension in the string connecting the two blocks
change? Write down only INCREASE, DECREASE or REMAIN

THE SAME. (1)

Newton's Law of Universal Gravitation.

* Newton's Law of Universal Gravitation: Each body in the universe attracts every
other body with a force that is directly proportional to the product of their masses
and inversely proportional to the square of the distance between their centres.

+ Weight Is the gravitational force the Earth exerts on any object on or near its surface.

QUESTION 6

Two satellites orbiting the Earth are situated on opposite sides of the Earth. Satellite A
has a mass of 3 800 kg and Satellite B has a mass of 4 500 kg. Satellite Ais at a height
of 25 000 km above the surface of the Earth.

Earth
h 8
*»
Satellite A
Satellite B
6.1.1 State Newton's Universal Gravitational Law in words. (2)
6.1.2 Explain the term weightlessness. (2)

6.1.3 Calculate the force between the Earth and Satellite A. (4)



6.1.4 What distance above the surface of the Earth should Satellite B be to
experience the same force towards the Earth as Satellite A?

Choose from: GREATER THAN, LESS THAN or EQUAL TO the distance above the
Earth. Explain how you arrived at the answer. (4)
[12] Question 6.2

Gravitational force exists between the sun and the Earth.
6.2.1 State Newton's law of Universal Gravitation in words. (2)

6.2.2 The mass of the sun is 330 000 times greater than that of the Earth. The
distance between the centres of the sun and the Earth is 1,38 x 10°m.

Calculate the gravitational force that the sun exerts on the Earth.
(4)
6.2.3 How will the gravitational force that the Earth exerts on the Sun compare to the
answer to QUESTION 6.3.2? Write only GREATER THAN, LESS THAN OR
EQUAL TO. Give a reason for the answer. (2)
[8] QUESTION 1
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The vector sum of two or more vectors. v'v'
Die vektorsom van twee of meer vektore. v'v'
ORIOF

The single vector which has the same effect as two or more vectors together.

Die enkele vektor met dieselfde effek as twee of meer vektore saam. (2)
ON v (1)
Fc Fr
w
(3)

: Accepted Labels/Aanvaarbare Byskrifte Mark/Punt

weight/Fg/F v
| gewig/gravitasiekrag/swaartekrag

Tension in cable/Tc v

Spanning in kabel/Tc

e

Tension in rope/Tr
Spanning in tou/Tg

Any additional force: deduct 1 mark (maximum 23)
Enige addisionele krag: trek 1 punt af (maksimum 25)

Lines must touch object otherwise (maximum %3 )
Lyne moet voorwerp raak anders (maksimum 23)

200N ¥

200
tan35°

=28563N VY

an -

Fy =mg = 56(9,8) = 5488 N v

Fry + Fey = Fy
28563 + Fcy =5488 7Y
Fey =26317 N Y

0=5277"v

QUESTION 2

(1)

(4)

(2)
(13]
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10

Each of them has magnitudev” and directionv’
Elk van hulle het grootte en rigting

NOTE: 1 mark for: they have arrows or any similar statement.

LET WEL: 1 punt vir: hulle het pyltjies of enige soortgelyke stelling.
ACCEPT: They have magnitude and arrows indicating direction for 2 marks.
AANVAAR: Hulle het grootte en pyltjies wat rigting aandui vir 2 punte.

Fx =P cos 80° + Q cos 30° + (-R cos 60°)
= 500 cos 80° + 200 cos 30° — 300 cos 60°)v

s Fx=11003 N
F, = P sin 80° + Q sin30° +(-R sin 60°)
= [500 sin 80° + 200 sin 30° — 300 sin 60°] v

- Fy=33260N \

Fx

Fr = (110,03) + (332 60F v g
Y
- 350,33 N
, (332,60)

= vv = A 0
6 = tan 110,03 71.69° v(71,7°)

Resultant force = 350,33 Nv" in direction N 18, 3(1)° E(accept 71,69° North of
eastv’) [ACCEPT ANSWERS CORRECT TO 1 DEC PLACE FOR BEARING/
DIRECTION]

Resulterende krag = 350,33 N in die rigting N 18 3(1)°O (aanvaar 71,69°
Noord van oos) [AANVAAR ANTWOORDE KORREK NA 1 DES. PLEK VIR
RIGTING]

NOTE ALSO/LET WEL OOK:
Fx = P sin 10° + Q sin 60° + (-R sin30°
[500 sin 10° + 200 sin 60° — 300 sin 30°)v

F, =P cos 10° + Q cos 60° + (-R cos 30°)
[500 cos 10° + 200 cos 60° — 300 cos 30°v

Do not penalise if diagram is not drawn.
Moenie penaliseer as diagram nie geteken is nie.

@)

@)
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SCALE DRAWING/SKAALTEKENING

_CRITERIAIKI’?ITERIA MARK/PUNT
Each angle correctly measured (1x3)
Elke hoek korrek gemeet
Correct tail-to-head drawing of PQR (13
Korrekte stert-aan-kop tekening vir PQR
Fes Doth magnitude and direction correct starting from (1x2)v

origin to meet ‘head’ of vector R

Fres belde grootte en rigting korrek. Begin vanaf oorsprong

om 'kop’ van vektor R te ontmoet

ACCEPT P, Qand R in place of 500 N, 200 N and 300 N

respectively.

Aanvaar P, Q en R in plaas van 500 N, 200 N en 300 N

onderskeidelik.

Penalise ONE MARK if arrows are omitted.

Penaliseer EEN PUNT indien pylpunte uitgelaat word (8)
[10]

QUESTION 3.1



3.1.1

3.1.1.1

3.1.1.2

3.1.2

12

Criteria for hypothesis/Riglyne vir hipotese

The dependent and independent variables are stated correctly. Vr
Die afhanklike en onafhanklike veranderlikes korrek genoem.
State the relationship between the dependent and independent | v
variables.

Stel die verwantskap tussen die afhanklike en onafhankiike veranderiike.
Dependent variable/afhankiike veranderlike: acceleration/versnelling
Independent variable/onafhanklike veranderiike: (net) force/(netto) krag
Example/Voorbeeld:-

The (net) force is directly proportional to acceleration if the mass of the trolley
is kept constant v'v

Die (netto) krag is direk eweredig aan die versnelling indien die massa van die
trollie konstant bly. v v (2)

(Net) Force v/
(Netto) Krag v (1)

Mass of trolley v/
Massa van die trollie v/ (1)

Graph of acceleration versus net force
Grafiek van versnelling teenoor netto krag

| il
=N

o 9
o ®

o
B

o
[N

o
|

Accelaration / Versnelling (m*s2)

0 0.2 04 0.6 0.8 1 1.2 14 16
Force / Krag (N)

Refer to back of memo for graptﬁfrawn to scale
Verwys na die laaste bladsy van memorandum vir skaalgrafiek

Marking criteria for graph
Nasienkriteria vir grafiek

Axes with correct/appropriate scale S
Asse met korrekte/toepaslike skaal

3 or more coordinates correctly plotted vV
3 of meer kodrdinate korrek gestip

Drawing a line of best fit v
Teken 'n lyn van beste passing (4)
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Accept any set of coordinates from the graph, for example:
Aanvaar enige kombinasie van koordinate vanaf die grafiek, byvoorbeeld:

145-036 v _

radient = =121v
9 12-03 ¥ =
OR/OF
) 109-0
p—" = v
gradient 09-0 1.21
ORIOF
gradient = 013D 122v
ORIOF
y 036-0
radient = = =12V
3 a-g (3)

POSITIVE MARKING FROM QUESTION 3.4
POSITIEWE NASIEN VANAF VRAAG 3.4

Gradient = 8 -1—
F m

1
_ 1 v-083kgv
7

: ()
[13]
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QUESTION 4
Fnv
v
411 Fx Fv B
fcv’ v
W/Fg v W/Fg v
ACCEPT/AANVAAR
FnY
Fsin20°
f.v < S
K Fcos20°v
W/Fg‘/

(4)

Notes: Accepted Labels/Aanvaarde benoemings

FqFw/force of Earth on block/weight/490 N/mg/gravitational force
FoFw/krag van Aarde op blok/gewig/490 N/mg/gravitasiekrag
f | Fy¢/fy [riction/wrywing

N | Fn /Normal/Normaal

Any additional force: deduct 1 mark (maximum %)

Enige addisionele krag: trek 1 punt af (maksimum %)

Lines must touch dot/square otherwise (maximum % )

Lyne moet kolletjie/vierkant raak anders( maksimum %)

Do not penalise if angle is shown/not shown.

Moenie penaliseer as hoek getoon/nie getoon is nie.

w




41.2

414

415
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A body will remain in its state of rest or motion at constant velocity unless a
non-zero resultant/net force acts on it.v'v’

'n Liggaam sal in sy toestand van rus of beweging teen konstante snelheid

bly, tensy 'n nie-nul resulterende / netto krag daarop inwerk. - (2)

Fnet= ma‘/

Fcos20°-fx v=0

Fcos20° - pux Fy =0

0,94 F - 0.4(490 - 0,34F) v = 0V
F = 182,156 Nv’

Fo = Fy + Fsin20° v
mg = Fy + Fsin20°
] (50)(9.8) = Fy +0,34F

Fn =490 - 0,34F

(6)

Fg = Fy + Fsin20°

= Fy + Fsin20°
L i MAY START FROM ANY OF THESE

(50)(9.8) = Fn +0,34F KAN VAN ENIGE VAN HIERDIE BEGIN
Fy = 490 - 0,34F

Fn = 490 — 0,34(182,156)v’
= 428,07 NV )

fi = Mk Fn = pN
fy = 0,4(428,07)v |
= 171,23 NV )

The normal force increases v', hence the frictional force increases,v' making it
harder to move the object forward.
Die normale krag neem toe, gevolglik neem die wrywingskrag toe, wat dit

moeiliker maak vir die voorwerp om vorentoe te beweeg. (2)
[18]
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QUESTION 5
51 N/Fy Fa N/Fy Fa
T T
/F¢ f/F
w/Fg w/Fg
Notes: Accepted Labels/Aanvaarde benoemings MARK/PUNT
W FqFw/force of Earth on block/weight/9,8 N/mg/gravitational force

51.2

Fqo/Fw/krag van Aarde op blok/gewig/9 8 N/mg/gravitasiekrag

f | Fe/f/friction/wrywing

N | Fy/Normal/Normaal

A R R

T | Ft/Tension force/Spanningskrag

Fa | 30 N/Fagy

Any additional force: deduct 1 mark maximum (maximum %)
Enige addisionele krag: trek 1 punt af (maksimum %)

Lines must touch dot/square otherwise (maximum % )
Lyne moet kolletjie/vierkant raak anders (maksimum %)

Do not penalise if angle is shown/not shown
Moenie penaliseer as hoek getoon/nie getoon is nie.

When a net force is applied to an object (of mass m), it accelerates the object
in the direction of the net force. The acceleration is directly proportional to the
net force and inversely proportional to the mass of the object.v'v/
Wanneer 'n netto krag op 'n liggaam (met massa m) toegepas word, versnel
dit in die rigting van die netto krag. Die versnelling is direk eweredig is aan die
krag en omgekeerd eweredig IS aan die massa van die voorwerp.

ORI/IOF

When a net force acts on an object of mass m, the acceleration that results is
directly proportional to the net force, has a magnitude that is inversely
proportional to the mass and a direction that is the same as that of the net
force. viv’

Wanneer 'n netto krag op 'n liggaam met massa m inwerk, is die gevolglike
versnelling direk eweredig aan die netto krag, het 'n grootte wat omgekeerd
eweredig IS aan die massa en 'n rigting wat dieselfde is as die van die netto
krag.

()

2)




OPTION 1/OPSIE 1
Fret=mav’

For the 1 kg block/Vir die 1 kg-blok

30-(T+mgsin28° + f,) = ma

30 -{T+(1)(9.8)(sin28%) +4} = (1)(a) v

21,399-T =a............
For the 2 kg block/Vir die 2 kg blok

Fret=ma
T-(mgsin28° + fx) =ma

T-{(2)(9.8)(sin28°%) + 8} = (2)(a) v

T-17201=2a...........

Substitute for T from equation (1)
Vervang T vanaf vergelyking (1)

(21,4-a)-17.2 = 3av
4,198 = 3a

a=14m-s?(1,399 ms

")

17

OR from (1) & (2)/Of vanaf (1) & (2)
21399-T=a.. ... (1)
T-17201=2a...._(2)

T—17.201 = 2(21,399 - T)v

T=20N (19,999 N)v

Form (1)/Vanaf (1)

T=21399-a
=21,399 - 1,399
=20Nv

OR/OF
From (2)

T=17,201 + 2(1,399)v

=20 NV

©)
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5.1.5

6.1.1

6.1.2
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OPTION 2 (AWARD 4 MARKS)

OPSIE 2 (KEN 4 PUNTE TOE)

Fret = mav’

For the 1 kg and 2 kg block taken together:

Vir die 1 kg- en 2 kg-blok saam geneem:

Fa —mygsin 28° - f4, — mogsin 28° — o, = (m4 + my)a
30 —(1)9.8 sin 28° — 4 — 2(9.8)sin 28°— 8 = 3av’
a=1399ms"

For the 2 kg block/Vir die 2 kg-blok
Fret=ma

T - (mgsin28° + f) = ma

T -{(2)(9.8)(sin28°) + 8} =(2)(1.399) v
T=20Nv

OR/OF

For the 1 kg block/Vir die 1 kg-blok
30 — (T + mygsin 28° + 4) = mqa
30— (T +9,8sin28° + 4) = 1,399
30-T-46-4=1399v
T=20,001N (20 N) v

(4)

REMAINS THE SAME/BLY DIESELFDE v 1)

DECREASESIAFNEEMv (1)
QUESTION 6
Everv bOdY in the universe attracts every other body with a force that is
directly proportional to the pl’OdUCt of their massesv’ and inverse!y
proportional to the square of the distance between their centres. v’
Elke liggaam in die heelal trek elke ander liggaam aan met 'n krag wat direk
eweredig IS aan die produk van hul massas en omgekeerd eweredig iS aan
die kwadraat van die afstand tussen hul middelpunte. (2)
Weightlessness is the sensation experienced when all contact forces are
removed. vV
Gewigloosheid is die sensasie wat ervaar word wanneer alle kontakk!agte
verwyder word. (2)

m.m M_m
F=G—5%* ORIOFF=G=7V
r R.
24 Y 3 v
- 66710 x(2:98x10%13800) ¥ _ 4 2ag 50

[6.38x10° + 25x10°F )



6.1.4

OPTION 1/OPSIE 1
Greater than v
the mass is greater v’

and for the same force v the distance must also be greater v/
(because the product of the masses is directly proportional to the square of the

distance between the centres.)
Groter as
Die massa is groter

en vir dieselfde krag moet die afstand ook groter wees
(omdat die produk van die massas direk eweredig is aan die kwadraat van die

afstand tussen die middelpunte)

OPTION 2/0OPSIE 2

POSITIVE MARKING FROM 5.3
POSITIEWE NASIEN VAN 5.3
Greater than v

Groter as

F= 6ot

1 (5,98 x10% J4500)
153923 = 6,67 10" x =
Gm,m,

— v
F 2
R=341x10"m

Distance above the surface of the Earth
Afstand bo op7perv/ak van Aarde
D=341x10 -6,38x10° v
D=278x10"m v (or 27 768 214,93 m)

OPTION 3/OPSIE 3
Greater than v
Groter as
G'm":1 = Gmmzz
R, R,
m1 m2

RY R,
3800 4500 v

R} R
Rzz =£§@R12
3800
R,’ =10882...(25x10° + 6,38 x10°)
R, =3.41x10
D=341x10 -638x10° v
D=278x10'm v

OR/OF
D =1,0882..(25 10°)
D=278x10"m

(4)
(12]
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QUESTION 6.2

6.2.1

6.2.2

6.2.3

Every body in the universe attracts every other body with a force that is

directly proportional to the product of their massesv’ and inversely
proportional to the square of the distance between their centres. v

Elke liggaam in die heelal trek 'n ander liggaam aan met 'n krag wat direk
ewerediqg is aan die produk van hul massas en omgekeerd eweredig IS aan
die kwadraat van die afstand tussen hul middelpunte.

M
F= G2 ORIOFF = G=0v
r R
E
24 24
- 66740 x(5,98X10 [(330000)(5,98 x10*)]

[1.38x10°] v
=4,13(3)x 10 Nv’
Equal to/Gelyk aanv’

Newton's third law is obeyedv’
Newton se derde wet word gehoorsaam.

(2)

(4)

(2)
(8]
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QUESTION 7

7.11

7.1.51

7.1.5.2

7.1.5.3

Electronegativity is a measure of the tendency of an atom in a molecule to

attract bonding electrons. v'v*

Elektronegatiwiteit is 'n maatstaf van die neiging van 'n atoom in 'n molekuul

om bindingselektrone aan te trek (2)

Marking Criteria/Nasienkriteria

XX o6 x x « O atom shown with 8 electrons around it.
x F O FX X O-atoom met 8 elektrone rondom getoon
0 L x X

« Two electron pairs on O atoms shared
with two F atoms as shown.
Twee elektronpare op O-atome gedeel
met twee F-atome, soos getoon

)

AEN(O-F)=4-35=05v
0 < AEN < 1, the bond is weakly polar/die binding is swak polérv (2)

e The bonds in both molecules are polarv due to the difference in
electronegativityv' between O and F and C and O.

e The shape of the OF; molecule is angular and because the charge
distribution is asymmetrical around the central atom the molecule is polar v

e The shape of the CO; molecule is linear and because the charge
distribution is symmetrical around the central atom the molecule is non-
polar.v’

e Die bindings in _albei _molekules is polér as gevolg van die verskil in
elektroneqatiwiteit tussen O en F en tussen C en O.

e Die vorm van die OFz-molekule is hoekig en omdat die ladings
asimmetries versprei is rondom die sentrale atoom is die molekuul polér

e Die vorm van die COz-molekuul is lineér en omdat die ladings simmetries
versprei is rondom die sentrale atoom is die molekuul nie-polér (4)

X = bond energy v’

Y = bond length v

X = bindingsenergie

Y = bindingslengte (2)

The energy needed to break one mole of its molecules into separate
atoms.v'v’

Die energie benodig om een mol van sy molekules in aparte atome op

te breek (2)

The higher the bond order,v" the shorter the bond lengthv’, the stronger the

bond and the bond energy increasesv’.

Hoe hoér die bindingsorde, hoe korter is die bindingslengte, hoe sterker die
binding en die bindingsenergie neem toe (3)

[17]
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QUESTION 8

8.1.1

8.1.3.1

8.1.3.2

8.2.2

8.2.4

The sharing of electrons v between (two) atoms (to form a molecule). v/
Die delinq van elektrone tussen (twee) atome (om ‘n molekuul te vorm).

"XOX"H P Marking criteria/Nasienriglyne:
% » O atom shown with 8 electrons around it.
H O-atoom getoon met 8 elektrone rondom dit.

¢ Two electron pairs on O atom shared with two
H atoms as shown.
Twee elektronpare op O-atoom word gedeel
met H-atome soos getoon.

XX +
E?EQ"H} v
H

¢ One atom/ion must have an empty valence shell / orbital. v
Een atoom/ioon moet 'n leé valensskil/orbitaal hé.

* The other atom must have a Jone pair of electrons. v
Die ander atoom moet 'n alleenpaar-elektrone hé.

The tendency of an atom in a molecule v* to attract bonding electrons closer
fo itself. v/

Die neiging van 'n_atoom in _'n_molekuul om bindingselektrone nader aan
ditself aan te trek.

(a) AEN(between C and O/tussen Cen Q) =1v
(b)  AEN(between H and O/tussen Hen O) =1,4 v

e The bonds in_both molecules are polar v'due to the difference in
electronegativities v* between C and O and H and O.

Die bindings in beide molekule is polér weens die verskil in
elektronegatiwiteit tussen C en O en Hen O.

* The shape of the H,O molecule is angular v" and therefore the molecule is
polar v* because one side of the molecule can be positive and the other
side negative.

Die vorm van die H,O-molekuul is hoekig en dus is die molekuul polér
omdat een kant van die molekuul positief en die anderkant negatief kan
wees.

o The shape of the CO, molecule is linear viand thus it is non-polar v
because the the charge distribution is symmetrical.

Die vorm van die CO,-molekuul is liniér en dus is die molekuul nie-polér
omdat die ladingsverspreiding simmetries is.

)

@)

(1)

()

@)

(1)
(1)

(6)
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QUESTION 9

9.1.1

9.1.2

9.1.4

9.1.5

The temperature v'at which the vapour pressure of a liquid equals external (or
atmospheric) pressure. v’

Die temperatuur waarby die dampdruk van 'n vioeistof qelyk is aan die
eksterne (of atmosferiese) druk.

M=6(12) + 14(1)
=86 g-mol' v

Gas v

London/dispersion/induced dipole forces v
London-/dispersie-/geinduseerde-dipoolkragte

e Molecular mass increases fromAto E. v
Molekulére massa neem toe van A tot E.

o Strength of intermolecular forces/London forces/dispersion forces/
induced dipole forces increases. v’
Sterkte van _intermolekulére kragte/l ondonkragte/dispersiekragte/gein-
duseerde dipoolkragte neem toe.

* More enerqy is needed to overcome/break the intermolecular forces. v
Meer energie benodig om _intermolekulére _kragte/l ondonkragte/
dispersiekragte/geinduseerde dipoolkragte te oorkom/breek.

OR/OF

¢ Molecular mass decreases from Efo A v
Molekulére massa neem af van E tot A.

e Strength of intermolecular ___forces/London forces/dispersion
forces/induced dipole forces decreases. v°
Sterkte van intermolekulére kragte/l ondonkragte /dispersiekragte/gein-
duseerde dipoolkragte neem af.

o Less energy is needed to overcome the intermolecular forces. v

Minder _energie benodig _om __intermolekulére _kragte/l ondonkragte/
dispersiekragte/geinduseerde dipoolkragte te oorkom/breek.

Higher than/Hoér as v’

()

(1)
(1)

(1)

)
(1)
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QUESTION 10

H.S v
Hydrogen bonding/Waterstofbinding v

Hydrogen bonding between H,O molecules v'is stronger v* than the London
forces/dispersion forces/induced dipole forces or dipole-dipole forces between
H2S molecules. v/

More energy is needed to overcome/break the intermolecular forces in

water. v

Waterstofbinding tussen H;O-molekule is sterker as die Londonkragte/
dispersiekragte/geinduseerde dipoolkragte of dipool-dipoolkragte tussen H;S-
molekule.

Meer enerqgie benodig om intermolekulére kragte in water te oorkom/breek.

(1)
(1)

(4)
[15]



