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Physical Science Trials Memo

Question 1 — Multiple Choice

LoD ND 0NN
O>»000W0O>»>W

Question 2

2.1 The single vector which has the same effect as the original vectors acting
together. v'v/ (2)

R =+60?% + 540%v
V295200
543,32 km.h™'v' OR 150,92 m.s™

60
540

0 = 6,34°

2.2

R B 54,3 km.h™'on a bearing of 6,34° (4)

2.3

tan 6,34° = —v -1 no units
300

300 tan 6,34° = xv
x = 33,33kmv’
(3)
[9]
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Question 3
31 v=2_%_02vinst
t 0,5
32 v=2_%_(25/m.51
t 0,4
33 Vf=Vi+at
0,25 = 0,2 + a(1,19) v
0,25-02
119 ¢

a=0042m.s2v

3.4  The length of path travelled.v'v/
35 Ax=()t OR Vf2%=Vi?+ 2alx
(0,25)% = (0,2)2 + 2 (0,042)Ax
__ (0,240,25 (0,25)2-(0,2)? _
- ( 2 /) (1L,19)~ 2(0,042) Ax
=0,27mv’ Ax = 0,27m
3.6 Instantaneous speed is over a very short v' time period/ at exact point in
time. Average speed using the time of the entire v'trip.
3.7 aveV = ATx
=227, ca from 3.5
1,19
=023m.s v
Question 4
4.1  The rate of change of velocity v'v/
42 Vf=Vi+at OR grad =2
_10,8-0

10,8 v=0+a(1,1)v =

a=982m.s % down
v v

1,1-0
=9.82m.s~ % down
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4.3

4.4
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Height = area below graph c.o.e
=>bxh v

=§>< 1,1x 10,8 v

=594m v

Rebound height = area below graph
Zbxh

2

(2'1 - 1)2/1)1)(818 ‘/)

(0,9)(8,8)
=396m v

N =N =

Displacement = 5,94-3,96

=1,98 m v below v the release height.

4.5 ‘ o .
ql% -’ \\‘;.;\ :
‘ )
| 1
O\ I y 3 +t(s)
K’\\l\ ,(.), |
: ’//\\.\ =
(4)
[17]
Question 5
5.1 @ .
o 7 Key
A FNn = normal v/
4 Fg = weight v/
AN R = friction / resistive force v/
;:3 2 0of 20° v (4)
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Av _ 6-08 7
2.1 a=gradient = — = —
S a=g adle;nt Vil

=26m.s”

522 Fnet=ma=65x%x26VY
= 169NV
523 Fnet=Fg //—R
~R=Fg// —FnetVv
= (65 X 9,8 x sin 20°) v — 169N
= 48,87Nv

Question 6

6.1  The perpendicular force exerted by a surface on an object in contact with it

vV

6.2 FN=mg=20x98v
=196 Nv~

6.3 Ffmax =usxXFN
=0,3x196 v~
= 58,8N v

6.3.1 At exact point when box moves Fg bucket Ff max = 58,8 N v

F, Ff max
g g

_ 588
9,8

6.4 Ff=ukxFN
=0,1x 196 v
= 19,6NV

6.5 Fnet=ma
Ff max—Ff =(20+6)va
58,8 — 19,6 v = 26a
~a=151ms?%v

6.6 Leftv

As the box accelerates to the right the inertia v'/no net force of the fruit
causes it to tend to remain stationary v'.. it will fall off the back of the box.
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Question 7

71 p before = p after
myvy + mMyVip = MyVpy + myvfv
0+(1,28)=0,5-vf + 1,24V
9,6 =0,5-vf +48
9,6 — 4.8
0,5 =vf
=96m-s~ v

72 Ap=12(4—-8)v
=—48kg- m-s~
ie48kg-m-s v West v

1

7.3  The net force acting on an object is equal to the rate of change of
momentum. v'v/

74 F= i—’t’ = 15%2_’;/ don’t need to sub minus
= (=)3200 NV
Question 8

8.1.1 Ex = 2mv? =300 x (9,5)%v
= 27 075]v

8.1.2 E, =mgh=600x09,8x 4,1V
= 24108V
o W, = 27 075 — 24 108 v
= 2967 ]V

8.1.3 Ax =4,1/sin30
=8,2mv
Wnc
F™ Ax
_2967]v
T o82m

=361,83 NV

8.2.1 E, =" (for 1 kg water)
1x9,8x120

4
= 294]v

E—lMVZ
k™2

294 =0,5-V?v
~V =2425m-s7!
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8.2.2 110 kW (output) is 50% therefore input power = 220 kW
=220 000 Wv~

W=Pxt=220000 x 1
= 220 000/

1
~ Ex =220000] = Emvz

1
¥220 000 = 5 m - (24,25)*
~m=74822kgv (4)

Question 9

9.1 The gravitational v' force the earth exerts on an object on or near its surface
v. (2)

92 F=9My

r2

_ (6,7x10711)(7,35x1022)(899 v) ORg = GM/r2 = 1467.3 N

(1737x1000 )2

=1467,31N v
? (4)

9.3 Foc—mx%/

F = 14673 X =X =
X — X
new )

81,52 N
= (3)

9.4 Force v acting per unit v mass. (2)

95 g¢g=

F
M
_ 1467,31
© 899 v

=1,63m-s?v -1 no units

OR
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(6,7 x1071)(7,35 x 10?%) P
B (1737 x 1000)2

=163m-s2V (2)

Question 10

10.1

T = tension v

Fe = electrostatic force v/

Fg = weight v/

9 = 35°v (4)
2,7

Fg=—-%928 OR tan 35° = —

1000 0,0027

10.2

= 0,026 v N

T? = Fe* + Fg®

Fe =./(3,2 % 1072)2v"— (0,026)2 v

0,019 N left
= (5)
v v

103 Fe="8%v
(9 X 109)Q%v

0,019 (coe 6.2) =

20,6 \*
(100 /)
0=2,99x10"7C
> v (4)
[13]
Question 11
11.1.1 Diode v (1)
11.1.2 Work done v per unit positive charge v/ (2)
11.1.3.1 PD =12-11,3V
0,7V
=V (2)
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11.1.3.2 140 =23

11.1.4

11.1.5.1

4
=2,83 AV

0,7v
Ry =—
2,83

= 0250

12 1,54

1 1 1 52 Rbottom branch — 0,25 + 4

= 4,250

1 1
—=— 4
R, 425

R =

149

R, 136
R, =278 Qv

12 4,32Av

T 278

7

[T

11.1.6 No current

11.2.1

11.2.2

11.2.3

_ (2x2)
Ry = 2x2

=10v

V =IRY
= (D@
1V

=V
EMF =I(R +7)
EMF
T:R+r/
coe 11.2.1
9
I=(6/+1)+r
r=9-7

20
=V

Wiost voits = (1)2(2) ‘/(300)
=600V
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Question 12

12.1 Anti clockwise v

12.1.2 Split ring commutator v/

12.1.3

Increase v current

F = BIlfsinf

SO\

Increase strength of
magnet and angle of coil
and magnetic field 90 v/

Increase length

v of conductor

ie more turns of
coil.

- 1 noformula

12.2.1 AC in the outer ring creates a magnetic field that changes direction v'. This
changing v magnetic flux induces a current in object according to faraday’s
Law of EMI v/

12.2.1 According to Lenz’s Law v direction of induced v current is such so as to
oppose motion v’ that caused it.

12315 =%
N

p W

N, = (6)(8000 / 240)v'
=200 v

1232 P=VI
= (240)(0,05)v

12 W

=— >

12.3.3 90
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12.4
+ 8o
voltrggter C tls
el ¥ 0.2 0.4 ole ols 1.0
—
Min zero 0-0,2
0,4-0,6 v half marks for one correct time frame and change in direction
0,8-1
Max 0,2-04 +
v 106-08 - v (3)
[23]
Question 13
13.1 A —infrared v
C — ultraviolet v/ (2)
13.2 E =hf
~13,6 — (—-1,5v) = hf
—12,1v' eV = hf
v’
1,936 X 1071 = 6,6 x 10734f
f=293x10%Hz v (4)
13.3 A free electron has energy of zerov”
, SO an electron releases energy as it moves to a lower level. v (2)
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13.4 A-0,65eV/1,58 x 104
B-1,9eV/4,61x 10" v
C-10,2eV/2,47 x 108

e =hf

=6,6x1073*x51x 101

= 3,37 x 10719

=21eVv
Only C v can emit electrons from caesium. (3)
13.5 E=hf +Ek

12,1 1,6 X 107V = (6,6 X 107** x 5,1 X 10™) + Ek = 3,37 x 107" + Ek
1,936 x 1078 — 3,366 x 107*° = Ek

1
1,5994 x 10718 = Ek = Emv2

15994x1071% _ . @
m—v—l,fﬁ‘/XlOms 3)

[14]
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Question 12.4

4 &l
voltrggter ammn
e o 0.2 0.4 0l6 0j8
— OV
Min zero 0-1,2
04-061| v
0.8 -1
Max 02-04 +
v 106-08-1[V
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