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Grade 12 Memo
Paper | (All Sections)

Question 1: Multiple Choice

1.1 A B >s<{ D
1.2 B > D
1.3 B e D
14 A B >< D
15 A c D
1.6 A B C

1.7 T B & D
1.8 A B D
1.9 B G D
1.10 A C D

Question 2

2.1.1

2.1.2

2.1.3

2.21

2.2.2

A change v in position v'.

12m v West v

Avvel =2 =5y = 0,17 m-s~1v West v/
At 30

30m-s 1 =108km-h~1v .. DOES exceed v
OR

100 km-h 1 =27,78v m-s~1 (30 > 27,78) .. DOES exceed v

a = gradient = TA]—: = 2:2__200 v’ (must show A) OR vi = vi + at

= 0,33 m-s~%v South v/ 24 =20 +a(12)
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223 CarQ:(3bxh)=6x30
=180 m v
1
CarP:(5bxh)+ (£xb)
= (6 x 4) + (20 x 12)
= 264 mv
264 — 180v = 84 mv’

Car P : Ax = ViAt +3 a At?
=20~ (12) +5(0,33)(12)?
=263,76m v
263,76 — 180 v  (method) = 83,76 m v
ORVf2 = Vi% + 2alx v
242 = (20)% + 2(0,33)Ax v
= 266,67
x = 266,67 — 180 = 86,67 m

2.2.4 Both travel a distance x Ax x At

Car Q CarP
x+ 84 =30t v x =24tV
x = 30t — 84
30t — 84 = 24t
6t = 84
~t=14s

~14+12v' =26 sv'OR (13,96 + 12)  from 2.2.3

= 25965 v~

231 Vf2=Vi?+ 2aMx v
0 = (5,6)2 + 2(=9,8)Ax v
x=16m v

2.3.2 Rate of change of position v'v/
OR rate of change of displacement
OR rate of displacement

2.3.3 68m-s v'down v
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2.3.4 Ax =area under graph (down)

—1bxh
2

=1x%x-6,8
—6,8m

Area under graph (up)
1
=§b><h=0,05+3,4
=17m
Ax = —-6,8 v+ 1,7 =5,1m v"down v
(3)
ORVf? =Vi? + 2aAx v
3,42 = (6,8)2 + 2(—9,8)Ax v
x =51mdown v/ (3)

2.3.5

= (./,(5/ -

Must use correct reference direction from original graph i.e. down was negative
Could draw graph from 10 m above water as point of reference — then bottom of
curve at 3,2 m and end at 4,9 m down.

2.3.6 a = gradient = i—: N w\/ OR vi = vi + at
=+4+34m-s 2 v 0 =-6,8+a(2) (2)
237 T—Fg=mav
2T = (52 x3,4)+157
9,8
= 202NV (3)

2.3.8 Ax =10—5.1 =4,9m (dir. is up, so is -)
V2 =Vi?+ 2a Axv
= (3,42 + 2(—9,8)(—4,9)v

= 107,6
“Vf=1037m-s v (3)
2.3.9 Newton’s 3 Law v'False v'. They experience the same forcev” as they exert
the same force on each other. (3)
[44]
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Question 3

3.1.1 An object continues in a state of rest v" or uniform velocity unless acted on by

v" a net or resultant force. (2)
3.1.2 N < _ 6 = 35,5°v
\<( 3 FN=normal v
Ff= friction v/
¢ Fg= weight v
S
(4)
3.1.3 Ff =Fg //=mgsin35,5°
Fy =Fg L=mgcos35,5° v
in 35,5°
Fy mg cos 35-5°
3.2.1 Fapp = applied force with correct angle
=} 6 =30° v
FN =normal v’
Fg =weight v/
2E Ft = tension v
FF = friction v/
0 Fy > Fgv
(6)
3.2.2 Fn =sin 300 x 40
50N 40 Fy =20+ v(2x9,8)
=396 N v
20 Ff = pk x Fy v = 0,25 X 39,6
30 =99N VY (4)
3.2.3 Fnet = ma
4kg 2kg
T —9,8 =4a cos 30° x 40v"'— 9,9 (coe from 3.2.2) - T = 2a
24,74 — T = 2a
T =4a+9,8 ~ T =2474 - 2a

4a+98v =2474—2a v
6a = 24,74 — 9,8
6a = 14,94
a=249m-s?v
W T = 24,74 — 2(2,49)
=19,76 NV (5)
[24]
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Question 4

4.1

The total linear momentum v* of an isolated system remains constant v/

4.2 pbefore=pafter
v
(0,3x1,2)+ (0,6 x—-1,8) = (0,3 x —2,8) + (0,6v)
0,36 —1,08 =-0,84 + 0,6V
V=02m-s1v
_ (1 2 1 2
43 Ekbefore = (Emv )P + (Emv )Q
= 0,15 x (1,2)2 4 0,3 x (1,8)2
=1,188]v
Ek after = 0,15 X (2,8)? + 0,3 x (0,2)% (coe from 4.2)
=1,118]v
~ Ek before = Ek after v . elastic v~
44  F,o. = m(vf —vi) OR
_\/0,3(—2,8—1,2)-/ 0,6(0,2—(-1,8))
- 0,005 0,005
= (—)240N v =240 N
Question 5
5.1.1 (Ep + Ek)¢op = (Ep + Ek)p
(5x98x%x5)4+0v=0+25-V2v
245 = 2,512
2V =99m-s71v
5.1.2 No frictional force acting v* (PQ a frictionless surface) . no work done to
overcome friction .~ no E lost . no change in Ek v/
OR
PQ is a horizontal, frictionless v surface .. Ek not converted to Ep v
5.1.3 Wf = AEk + AEp
Ff-Ax = AEk + AEp
v —18+Ax = (0 — 245 v) + 147 v
o 228
TAX= —18
=544m v
51.4 sin=——v
5,44

~0=3347°
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_ W __ AEp _ 12x9,8X3v
521 P ==y =20 = 20000
=588W v
522 %eff = 222 x 100

input
=@/x100_735%

Question 6
6.1.1 The force acting v' per unit mass v’

6.1.2
F=mgv
=6,2x102x22 Vv
=1,36x 10" N v

613 g=23 v
6,7% 10711-M v

(3,1 X 106 + 2,4 x 107)2v
«M=241x10%kg v

2,2 =

6.2.1 {:/
/r’] T >\
_ KQa _ 9%x10°x7x107°v
6.22 E,=—"= 003
=70000N - C~1 v (left)
_ KQg  9x10°x4,5x107°
B™ p2 7 (0,03)2
= 45000 N - C~1 v'(right)
Enet = 70 000 - 45 0000
=25000 N. C' v left v/
6.2.3 Right v'v

[17]
(2)
(3)
(4)
pattern v/
arrows v’
more lines on A v’ (3)
(6)
(2)
[20]
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Question 7

7.1.1 Current through a conductor is directly proportional to the potential v’
difference across the conductor at constant temperature v

71.2
Graph to show the relationship between potential difference and current through
resistor R.
3
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5
Seale Current (A) (5

7.1.3 Resistance = gradient = AA—‘I' v
_ 1405

T 04-0,14
= 3,46 OV

(must use points on the line)

7.1.4 Answer sheet (above).

715 t=Y =128 — 150 5v
1 0,5

7.21 EMF =I(R + 1)V
12 =I(11 + 11)v
[ = % =0,55A4v
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722 ~=L41v
11 24 R >
11 1 _ B R _50130v (3)
R 11 24 264 13
723 V=IR
=0,55x11v
= 6,05V (2)
704 P=VIvV OR P=V;
—12% 055 v =12—222=6,55W
=655W v OR
P =1I°R
= (0,55)% x 22
=6,6 W (3)
[26]
Question 8
8.1.1

812 X-YV (1)

8.2.1 The product of the number of turns on the coil and the flux through the coil viv/  (2)
822 emf = —N2Zv

e Alouder sound means a greater current (more emf induced) v’
e Can pluck the sting faster v/, so there is a greater rate of charge v of flux
linkage. (4)

8.3 By connecting to an alternating current supply in the primary coil, there is a
changing magnetic flux linkage v'in the secondary coil v' which induces a

p.dv’ in the secondary coil. (3)
8.4.1 A component that only allows current v' to flow in one direction v/ (2)
8.4.2 Converts AC v to DC v (2)
8.43 BvandD Vv (2)
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X>YV (1)

U These two must
correlate with
no. of cycles. 2)
8.4.6
anmff , /\m P
Vv (2)
[23]
Question 9
9.1  The minimum amount of energy v' needed to emit an electron from the surface
of the metal v/ (2)
9.2 Wo =hf,v
=6,6 X 1073* x 1,05 x 1015+
=6,93x 107 19)v
~ metal X iszinc v~ (4)
93 E =Wo+ Ek (max)
hc 1
W —=Wo +=mv?
PN 2
6,6 X 1073* x 3 X 108 v~ 1
’ _ = -31 532
TEX1057 =Wo+5(91x10 V) % (2,77 x 10%)
“Wo=417x10"1-3,49 x 10720+
=3,82x10"1)v
~ metal is SODIUM v/ (6)
94 i) nochange v
i) increase v’ (2)
[14]
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