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PRELIMINARY EXAMINATION
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S e

PHYSICAL SCIENCES: PAPER |

Time: 3 hours 200 marks
MEMORANDUM
QUESTION 1
1.1 B
1.2 A
1.3 D
14 D
1.5 A
16 D
1.7 A
1.8 C
1.9 B
1.10 A
[20]
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QUESTION 2
2.1 2.1.1 The rate of change v in velocity v'. (2)
2.1.2 a = gradient v
=0
a=0,5m-s2v right v (4)

21.3 Ft=mav
F cos30 = (25)(4+0,5) v
F=14,43NV (4)

2.2 2.2.1 The length of the path travelled. v'v' (2)

222 ¢£=Ax(0—7s)=area Vv
£ =) (+2) V+(3)(+2) ¥

£=10mVv (4)
2.3 % (M)
Y 7
t(s)
(=1) no labels
v .
W reference point
(4)

2.4  Take toward Y as positive.

Arya: Jemma:

v; = +3 V; = 0

'Uf = +3 Uf =

a=0 a=-0,22

Ax = +(15 — x) Ax = —x

Ax = v;At Ax = v;At + %aAt2 4

+(15-x) v = (+3)t v (=x) v =0 +§(—o,22)t2 v

t=4,32sVv (6)

[26]
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QUESTION 3
3.1  The distance measured from a reference point v with direction v'. (2)
3.2 Ground v (1)
33 25sV (1)
3.4  For the motion from A to B:

Ax = (EE) A v

ax = (2222) (15) vv

Ax =225 m

3.5

3.6

3.7

For the motion from B to C:
_ vi+vf
s (( éo))(ﬁ)t
+30)+
Ax = (T) (10) Vv
Ax =150 m

h=375mv (6)

Ax = v At + %aAtz v
(—300) = 0 + % (=9,8)At2 vV
At=7,82sV (4)

vf = v} +2alx v
vf = (0)% + 2(-9,8)(=300) vV
vy =76,68 m-s™ v down v (5)

3.7.1 + Moves downward v/
* Slows down v
* Accelerates upward v’ 3)

3.7.2 When object A exerts a force on object B, object B simultaneously
exerts a force on object A that is equal in magnitude and opposite in
direction. v'v/ (2)

3.7.3 + According to Newton'’s third law
» as the engine exerts a downward force on the exhaust gases v’
« the exhaust gases exert an upward force of equal magnitude on the
engine (and thus Grasshopper) v
» Which is the cause of the thrust v (3)
[27]
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QUESTION 4

41  An object continues in a state of rest or uniform (moving with constant)
velocity unless it is acted upon by a net or resultant force. v'v’ (2)

4.2  Horizontally right applied force v
Vertically down weight v
Friction down the slope v
Normal force perpendicularly away from slope v/ (4)

43 35°V (1)

44 4.41 The perpendicular force v' exerted by a surface on an object in
contact with it. v (2)

4.4.2 Fup, =25sin35 Y
Fopps = 14,34 NV 2)

443 FN == FgJ_ + FappJ_ 4
Fy = (1,5 X 9,8 X cos 35) + (14,34) v'v'

Fy=26,38NV (4)
45 Ff + Fg" = Fappll
Fr = (25c0s35) v —(1,5 X 9,8 X sin 35) v’
F;=12,05N v down the slope v 4)

4.6 anslax = uFy v
Ff3® = (0,75) v (1,5 x 9,8 X cos 35) v
Ff3® =9,05N v
Fy = 8,43 < Ffg®™ so block will not move v (5)
[24]
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QUESTION 5

5.1 5.1.1 The work done by a net force on an object v is equal to the change
in the kinetic energy of the object v'. (2)

51.2 Wpe = AEy v/
Wipp + Wy + Wy = AE

Wapp + F;Ax cos 6 + FrAx cos 6 = %mvf - %mviz
Wpp + (80 X 9,8)(25) cos(110)v'+(70)(25) cos(180)v'= 5(80)(5)2 —%(80)(2)2\/\/

Wapp =9293,59J v (6)
5.1.3 Wy, = FpppAxcosf vV
(9293,59) = F,,,(25) cos 30 vV
Fopp = 429,25 NV (4)
5.2 5.2.1 Therate v at which work is done (OR energy transferred) v'. (2)
522 P=2v
At
_(9293,59)
T (7,149)
P=1301,62W Y (4)

5.2.3 % efficiency = ? x 100

in

% efficiency = (1(32(;;’;2) x 100 v'v'(conv)
% efficiency = 65,08 % v (3)
[21]
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QUESTION 6

6.1  The force per unit positive charge. v'v/

6.2 Ey =M,

2

r
_ (9x109)(4x107?) v
Ey = (15%103)2
Ey=1,6x10°N-C™' v east v

6.3 Take east as positive.
Enet = EM + EN v
(+2 x 105) = (+1,6 X 10%) + Ey ¥
Ey =4 x10*N-C™

kQn
EN = T_z

4y _ (x10%)on
(4 x10%) = (45%1073)2

Qy=9x10"°CV

6.4 Negative v

6.5 Ep = F’j;t v

5\ _ Fnet
(2x10°) = (1,6x10-19)

Fpee =3,2x10" N v west v
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QUESTION 7
7.1 The total energy supplied per coulomb of charge by the cell. v'v’ (2)

3

(15)
=45
Iy (1,5)

I;=10A (3)
73 V1 = VT = emf - ITT v

V1 = (35) = (10)(0,3) vV

V,=32Vv (4)

7.4 A material’s opposition to the flow of electric current. v'v/ (2)

75 ]/” = VT - VZ
Vy=(32)-(15) v

V=17V Vv
Ry =L
It
= an
r_trt,1
Ry Ry Ry
o1t
(17) Ry (8)
R, =2,16QY (6)
14
7. L,=-
vt &
17
=" "
I,=2,13AY (3)

77 P =DV
P. = (10)%(0,3) vV
P,=30WV (4)

7.8
7.8.1 Decrease vV (2)

7.8.2 +From the equation V, = I;R; we get V, a I; v as R; is constant v/
* The current has decreased
* So, V, also decreases v’ (3)
[29]
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QUESTION 8

8.1 A representation of the magnitude and direction of the magnetic field. v'v/ (2)
8.2

8.2.1 - As the rod is pulled to the left, the area of the loop exposed to the
magnetic field decreases (changes) v/
* This causes the magnetic flux through the loop to decrease
(change) v
» According to Faraday’s law v’
« This change in magnetic flux causes an emf to be induced v
» Because, the loop is closed (closed circuit), this emf causes a

current to be induced v’ (5)

8.2.2 Out of the page v'v/ (2)

8.2.3 Up vV (2)

83 3IvV (2)

84 LIvY ()
8.5

8.5.1 The motor effect v/ (1)

8.5.2 Leftvv (2)

8.5.3 Out of the page v'v/ (2)

[20]
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QUESTION 9

9.1
9.1.1

9.2
9.2.1

9.2.2

9.2.3

Maris Stella

E=(-151) — (-13,6) v
E=1209¢eV Vv
E=193x10"18J v (3)

hc
==V
E A

(1,93 x 10718) = (6,6x1o-3;)(3xms) »
A =102,59 nm v .

The minimum amount of energy needed to emit an electron from the
surface of a metal. v'v/ (2)
E =Wy + Eg™ Y

hf = WO + Emvr%lax v

(6,6 X 10734)(1,2 X 101%) v'= (6,9 X 1072%) v +2(3,1 X 10 w30y ¥

Vmax = 8,11 x 10° m-s™' v (6)
Increase v/ (1)
[16]
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