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INSTRUCTIONS AND INFORMATION

1. This question paper consists of SEVEN questions. Answer ALL the questions
in the ANSWER BOOK.

2. Start EACH question on a NEW page in the ANSWER BOOK.

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

question paper.

4. Leave ONE line between two sub-questions, for example between
QUESTION 2.1 and QUESTION 2.2.

5 You may use a non-programmable calculator.

6. You may use appropriate mathematical instruments.

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

8. Show ALL formulae and substitutions in ALL calculations.

9. Round off your final numerical answers to a minimum of TWO decimal places.
10. Give brief motivations, dis@uﬁs‘i@ns et cetera where required.

1. 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
question has only ONE correct answer. Choose the answer and write only the letter

(A-D) next to the question number (1.1-1.8) in the ANSWER BOOK, for example 1.11
B

1.1 Which ONE of the following pairs of physical quantities are BOTH vectors?

A  Displacement and speed
B  Distance and velocity
C  Acceleration and force
D Mass and time
(2)
12 The velocity — time graph for a car travelling on a straight horizontal surface is

shown below: i |

velocity

Which ONE of the following graphs is the correct position — time graph for the
motion of the car? downloaded from stanmorephysics.com
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1.3 Which ONE of the following statements is TRUE?
An object experiences negative acceleration when it is moving in the...

negative direction at a constant speed.

negative direction, experiencing a constant decrease in speed.

positive direction, experiencing a constant decrease in speed.

positive direction, experiencing a constant increase in speed. )
downloaded from stanmorephysics.com

1.4 Which ONE of the following gases occupies the largest volume at STP?

OO w>»

A 40 gof Ne(g)
B 6 gofHz(g)
C 44 gof CO2(g)
D 17 gof NH3(g)
(2)
15 Consider the balanced chemlcaleqwtlon for the reaction below:
2502(g) + Oz2(g) — 2S03(g)
What is the minimum amount of oxygen (O2) required to form 22,4 dm3 of
sulphur trioxide (SOs) at STP?
A 224dm3 '
B 16g
C 1mol
D 448dm?3 (2)
1.6 Which ONE of the following is the correct number of hydrogen (H) ATOMS in
2 moles of ammonium phosphate ( (NH4)3POz )?
A 6,02 x 105, =
B 2x 6,02x10%
D 24 ﬁ§02 x 10= )
[12]
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SECTION A: PHYSICS
QUESTION 2 (Start on a new page.)

2.1 A cheetah travelling eastwards at a constant speed of 30 m-s™ is in pursuit of
a buck also moving eastwards at a constant speed of 22 m-s'. At the instant
the cheetah reaches point A, the buck is at point B, as illustrated in the

diagram below: downloaded from stanmorephysics.com

22 m-s™ N
—
S
{
G
60m . TN 132 m =
The distance between point A and point B is 60 m.
2.1.1 Calculate the time taken for the cheetah to reach point B. (4)
2:1.2 Determine the position of the buck relative to the cheetah, when
the cheetah reaches point B. (3)
The cheetah speeds up at point B to eventually catch the buck at point C.
From points B to C, the buck maintains its constant velocity of 22 m-s™'.
Point C is located 132 m due east of point B.
213 Define the term average velocity in words. (2)
214 Determine the average velocity of the cheetah from point B to
point C. (6)
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2.2

Three forces, F1, F2 and F3 acts on a block on a frictionless horizontal surface
as shown in the diagram below.

F1 and F2 have forces of 120 N right and 80 N right respectively. The
magnitude of F3, acting to the left, is unknown.

Using the tail-to-head method and a scale of 1 cm represents 20 N, draw an
accurate vector diagram to determine the magnitude of the force, F3, acting
on the box. (5)

. [20]

QUESTION 3 (Start on a new |

The POSITION-TIME GRAPH (n
a straight horizontal road is show

3.1

3.2

3.3

3.4

3.5

le) for a cyclist initially moving west on

e ——— N
E
B s
1 1
60 70 Time (s)
se after 60 seconds? (1)
Calculate the velocity of the cyclist for the first 30 seconds. (4)
Write down the acceleration of the cyclist for the first 30 seconds. (1)
Explain the answer to QUESTION 3.3 referring to the shape of the graph. (2)

The MAGNITUDE of the velocity from 60 to 70 seconds is 2,5 m-s™.

Using to graph only (no equations of motion), determine the total distance
covered by the cyclist for the entire 70 second period. (4)
[12]
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QUESTION 4 (Start on a new page.)

In the diagram below, a ship is travelling due east towards an iceberg on a foggy night,
where the visibility is low.

The ship travels at a constant speed of 32 m-s™! and is 500 m away from the iceberg.
downloaded from stanmorephysics.com N

. Ship PR - _ > Iceberg
500 m

Due to the fog, the captain takes 3 seconds to react before applying brakes.
The ship thereafter slows down at a uniform rate of 2,5 m-s= .

4.1 Define the term distance in words. (2)
4.2 Determine the distance the ship travels during the reaction time. (2)
4.3 Calculate the time taken for the ship to stop after applying brakes. (4)

The iceberg moves toward the ship at a constant speed of 5 m-s*', during the entire
motion. After the brakes are applied, the ship covers a distance of 204.8 metres.

4.4 Determine the distance between the ship and iceberg once the ship stops. (4)
[12]
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SECTION B: CHEMISTRY

QUESTION 5 (Start on a new page.)

When potassium chiorate (KCIO3) decomposes upon heating, it produces potassium
chloride (KCI) and oxygen (O2z) gas as represented in the balanced equation below:

2KClIOs(s) — 2KCl(s) + 302(g)

In one such reaction, 30,3 g of potassium chlorate (KCIO3) is heated and decomposes
completely at standard temperature and standard pressure (STP)

5.1 Define the term one mole of a substance in words.
5.2 Calculate the:
521 Number of moles of KCIO3 decomposed.
522 Number of KCI formula units formed.
523 Volume of oxygen (O2) formed (in dm?®) at standard temperature

and standard pressure (STP).

QUESTION 6 (Start on a new page)

6.1 A compound is made up of potassium (K), chromium (Cr) and oxygen (O)
only. A 1 kg sample of this compound has the following composition by
mass:

Element Mass(g)
Potassium (K) 265,319
Chromium (Cr) 353,74 g
Oxygen (O) Remainder

8.1 Calculate the mass of oxygen(O) in the 1 kg sample of the
compound.

6.1.2 Determine the empirical formula of this compound.

6.2 An unknown hydrated salt with the formula X2CO3:10H20 contains 62,937%
water (H20) by mass. downloaded from stanmorephysics.com

Determine the FORMULA of the element represented by the letter X.
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6.3 The combustion of H2) is represented by the balanced equation

In one such on, th OLUME of gas that forms when
ethyne(C2H2) reacts with excess ox ) is 90 cm3.
Determine-fﬁ( ) that reacted. (3)
[16]
QUESTION 7 (Start on a new page.)
The reaction between aluminium carbonate (AIz(COa)s) and hydrochloric acid (HCI) is
represented by the balanced equz 2low
Al2(CO2)3 (s) + BHOI q) > 2A Cls (ag) + 3CO2 (g) + 3H20 (g)
0,45 dm? of HCI with a conce on of 0,4 mol.dm? reacts completely with excess
Al2(COs3)s at standard temperatui pressure (STP)
7.1 Define the term concentration in words. (2)
T.2 Calculate the:
s of HCI that reacted. (3)
J3)3 that completely reacted with the 0,45 dm?3 of
(4)
7.3 0) is formed
yield of carbon dioxide (CO2) (5)
[14]
TOTAL: 100
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DATA FOR PHYSICAL SCIENCES GRADE 10

PHYSICS
TABLE 1: PHYSICAL CONSTANTS
NAME SYMBOL VALUE
Acceleration due to gravity g 9.8 m-s?2
Speed of light in a vacuum c 3.0 x 108 m-s-!
Planck's constant h 6,63 x 1034 J-s
Charge on electron Qe A4.6%x107°0
Electron mass Me 9,11 x 10! kg
TABLE 2: FORMULAE
MOTION
- o 1
vs = v; + aAt AX = VAL + EaAt
+
ViZ = vi2 + 2aAX | Ax= (Vf 5 i )At
CHEMISTRY
TABLE 1: PHYSICAL CONSTANTS
NAME SYMBOL VALUE

Standard pressure p* 1,013 x 10° Pa
Molar gas volume at STP Vis 22.4 dm3mol-!
Standard temperature T® 273 K
Avogadro's constant Na 6,02 x 1023 mol"
TABLE 2: FORMULAE
n=1l n=£

M N4

n m Vv
C=— or C=—1ro- n=—

Vv MV V.,
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TABLE 3: THE PERIODIC TABLE OF ELEMENTS

1 2 3 A s iﬂﬂé 7 8 9 10 1 12 13 14 15 16 17 18
) (In 1] m vy (V) vy (viy (Vi)
| é_ ¥ Atomic number >
L 1 KEY/SLEUTEL Atoomgetal
o H ¢ He
i ol - 7,
3 4 Electronegativity | o, 5, |« Symbol 5 6 7 8 9 10
2 Li 12 Be Elektronegatiwiteit | « o Simbool < e ClENIa2O ’g- Ne
7 9 ’ 11 12 14 16 19 20
11 12 | t 13| 14| 15| 16 | 17| 18
= Na & Mg Approximate relative atomic mass CALESIiITP|leS 2Ce| Ar
23 24 Benaderde relatiewe atoommassa 27 28 31 32 | 355| 40

T

19 20 21 22| 23| 24| 25| 26| 27| 28] 29| 30| 31| 32| 33| 34| 35| 36
Sc|2 Ti |2 S Cr®Mn|2Fe 2Co 2 Ni 2Cul2Zn|2Ga2Ge g As |y Se|xBr| Kr
39 40 45 | 48| 51| 52| 55| 56, 59| 59| 635 65| 70| 73| 75| 79| 80 | 84

0,8
A
1,0
O
o

13
1,

=

37 38 39 40 | 41 42 | 43| 44| 45| 46| 47| 48| 49| 50| 51 52 | 53 | 54
SRb2Sr®Y TZr| NbEMol2Tc|JRulJRh|§Pd|2Ag|=Cd|=In |2Sn |2Sb |5 Te & | 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

La/@Hf Ta| W| Rel Os| Ir| Pt| Au, Hg2Te¢ 2Pb 2 Bi | gPo|i At| Rn
133| 137 139 | 179| 181| 184 186| 190| 192| 195| 197 | 201| 204| 207 | 209

0,7
O
)
0,9
o
)

87 88 89

~ o

s Fris ?236 Ac 58 59 | 60 | 61 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70 | 71
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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QUESTION 1

QUESTION 2

2.1

2.1.1 OPTION 1

distance
time

speed =

OPTION 2 OPTION 3

(V{"‘Vi

1
EaAtZ\/

1
60¥'= (30)At + - (0)AL*Y
At=2s Vv

AX = V;At""

30 +30
60v'= (

At=2s Vv

21.2 POSITIVE MARKING FROM 2.1.1

OPTION 1

V_Ax
T At

AX

22 = 7

Ax =44 m v east (Accept: Right)v’
OPTION 2

v

1
§ ElAt2

|
=(22)(2) + 5(0)(2)2*/
Ax = 44 m v east (Accept: Right)v

AX = VAt +

Copyright reserved
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) At

(4)
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2.1.3  The rate of change of position/ The total displacement over the total time.v'v’

OPTION 1
[POSITIVE MARKING FROM 2.1.1]

Time taken for the buck to move from B to C:

214

8], distance
speed =

time

tomove fromBtoC=6-2v =4s

OPTION 2
[POSITIVE MARKIN

distance
time

speed =

88
2=—o ¥V
time
At=4s

= A_x\/
At

132V
A

v=33ms"' east v
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2.2
mark — F1 drawn with correct scale and direction
1 mark — F2 drawn from the head of F1 with correct
scale and direction
mark — Fr drawn with correct direction and scale.
(2 cm) k — F3 drawn right from the head of F2 with
v | the correct scale and direction.
E - 2 k — Final answer (160 N). Can include on
— . 1 el diagram or on its own.
[Accept: Fdegv g L. NI -
F3=160N v ()
[20]
QUESTION 3
3.1 The cyclist changed direction / The direction changed from west to east. v (1)
3.2 = g OR - Y2— N o
Alt Y .y z,
_60-0V
"~ 30-0v

= 2m-'s' west v

(4)

3.3 0m-s?/Zero/0v (1)

34 The graph is a straight line OR Graph has a constant gradient. v/

The velocity is constant. v/ (2)
35 — Y2 — Y1
X2 = X1
60 - X
= vz ——
25 60-70
X=35m
Distance = 60 + (60 — 35) v
=85myv (4)
[12]
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QUESTION 4
4.1 The total path length travelled. v'v/ (2)
4.2 = 1 .5 OR
:ﬁ_x-‘\!i&t*' iaAt Ax
V - —
t
= 32(3)+ L (O)@B) v
=320)+ 5O0) L
& ©
Ax =96 m v (2)

0v=32 + +2(-2,5)(AX)
At =12,8s Y m

: 1
MY AX=ViAt+ 5 aAt?v’

1
AtV  204,8 v = 32At + E(-2,5)At2~/

At =12,8sV (4)
4.4 POSITIVE MARKING FROM 4.2 AND 4.3
1 OR
AX = ViAt + 5am2 P
1 2
=hv i v
5v(15.8) + 3 (0)(15.8) =5v(15,8) v
AX=79m AX=79m
Distance = 500 — 96 - 204,8 - 79 v/
=1202m v (4)
[12]
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QUESTION 5

5.1 The amount of substance having same number of particles as there are (2)
atoms in 12 g carbon -12. OR That quantity of substance that contains
6,02x10% elementary particles.v'v’

able but mark according to the mark allocation]

(4)

522 POSITIVE MARKI
KClOs3: KCI :
1 1 (OR2:2)
n(KCl) = 0,25 mol v

N
n(KCl) = =
A
N

6,02x10% | ._
N (KCI) = 1,51 x 10°°KClfo

0,25 =

5 v (4)

5.2.3 POSITIVE MARKING
KCIO3: O2 '
2 R
n(O2) = 0,375 mol v

L7
n(0;) = V_‘/
m

= —V
0,375 524

V(02) = 8,4 dm® v (Accept 8,51 dmd) (4)
[14]
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QUESTION 6
6.1.1 ~m(O)=1000 — (265,31 + 353,74) v
=380,959 v 2)
6.1.2  POSITIVE MARKING FROM 6.1.1
. P . m _ _ Simplest Ratio
n= Simplest Ratio (Modified)
v (all
modified
simplest
ratios)
Empirical Formula: K2Cr207 v/ (6)
6.2 10 x M(H,0)
0 =
W 0= S, 108,00 00
62,937V = ks 8‘/ > x 100
’ T (2X +12- - 10 X18 v
M(X) = 23 g.mol’
Xis Na v ()
6.3 OPTION 1 OPTION 2
V(COz)=2x90 OR :x90 v V(H,0)= 3x90 OR 2x90 v
=60 cm?3 =30 cm?
C2H2 : CO2 C2H2 : H20
1  :2 (OR 2:4) 1  :1 (OR 2:2)
V(CzHy)= 5% 60 v V(CzH,)= V(H,0) v
V(Cz2H2) = 30 cm?® v V(C2H2) = 30 cm3 v/
OPTION 3
6 gas moles = 90 cm?®
1 gas mole = % v
=15cm?
V(CaH2) =2 x 15 v
=30cm3v 3)
[16]
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QUESTION 7

s | The number of moles of solute v per cubic decimetre of solution. v OR
The number of moles of a substance v per unit volume (of a solvent) v/

'[ﬁalﬁulation can be in a single table but mark according to the mark allocation]

7.2.3 POSITIVE MARKING FR
HCI: CO2 R
2 :1 (or6:3)

n(CO2) = 0,09 molv"

®)
[14]

TOTAL: 100
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