11
1.2
1.3
1.4
15
1.6
1.7
1.8
1.9
1.10

Cvv
Dvv
Av v
Bvv
Av v
Av v
Bvv
Bvv
Cvv
Cvv
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QUESTION 2
2.1.1 a physical quantity that has both magnitudev” and directionv’ 2)

212 Fh=Fcosg VvV
=500 x cos (50)v
=321,39N v/ left (3)

2.1.3 Qcos(60)=321,39 v
Q = 321,39/ cos(60);v
Q = 642,78N v (3)

2.1.4 weight = Psin(50) + Qsin(60) v
mg = 500sin(50) + 642,78sin(60)v
m(9,8) = 383,02 + 556,66
m(9,8) = 939,68V

m = 95,88kgv’ 4)
221 distance = 40 + 40 + 40 + 80v
distance = 200 mv’ 2
2.2.2 displacement = V402 + 802

displacement = 89,44 mv'v’

tan(p) = opp-/ adj;

=80/40 v
f=tan-1 (2)
0 6 = 63,43v Sof EV
Displacement = 89,44m on a bearing of 153,43° (5)
2.2.3 average speed = distance / timev’
=200/25v

=8m/sv (3)
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acceleration 1s the rate of change of velocity (2)

a = slope of v-t graph

8
a=-

8 -
a=1lm's" (3)
running at a constant velocity v Forwards v/ (2)

distance = area under v-t graph

distance =%(:8:](8:} + (13 —8)(8) +%(l? —13)(2) + (17 — 13)(6)

distance =32 +40+4 + 24

distance = 100 m (4)

they have the same velocity/speed (1)

s = area under graph

100 ==(15)(10) + (t — 15)(10)

100=75+10t - 150

t=175s 4)

3.2.1 Springbok exerts force on groundv’

3.2.2

L¥ ¥

| ]

Ground exerts force on springbokv’
Note: Not force of Earth on springbok as this can be a non-contact force (2

The action reaction pairs act on different objectsv’

Force of ground on springbok is greater than the weight of the springbokv
(essential point)

By Newton’s 2" Law, resultant force is upwardsv’

Produces acceleration in that direction 3)

v? = u? + 2as
v =0+ 2(35)0.70)

v =49

v=Tms" (3)
e = u? + 2as

0=49+2(-9.8)s

s=25m (3)

[27]
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4.1  An object continues in its state of rest of uniform velocityv" unless it is acted upon by a net
or resultant force.v’ 2)

4.2

}\)er,‘m/.'i) Vv

é» L {.7.?~,.'“~ - / / [
7

/

f
-

‘{/]L (/}I) (k‘é"‘i%
/ [

we
U 3)
4.3  friction =W,
= mgsingv’
=60 x 9,8 x (sin 30)v
= 294 NV up the slopev’ (4)
44 Fn=WL
= mgcosgv’
=60 x 9,8 x (cos 30)v
= 509,22Nv/ (3)

4.5 p= friction / Fnv’
=294 /509,22v
=0,58v (3)
4.6 decreases (No marks for ‘decreases UNLESS accompanied by proper reasoning)
Kinetic friction less than static frictionv'v’ 2

4.7 Fnet = mgsing- frictionv’
=60 x 9,8 x sin(35) — 250v

= 337,26 — 250
=87,26Nv
Fnet = ma
87,26 = 60av’
a =87,26/60
a =145m/s? Vv (5)

[22]
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5.1

5.2

5.3

5.4

5.5

5.6

5.7

5.8

The toal linear momentum of an isolated systemv” remains constantv’

p before = p after right is +
maVas + M2V = MaVag + me Vi
WwW+6(0) = 3(-0,5)+6(2,25) v
3V = -1,5+13,5
vV =12
Vo= 4ms”
A
e oA
t |
_ m(uf—Vi}v{
t
_ 6(225-0)
001
= 1350NY¥

Y to X.v' (or down the slope) ... NOT: “down”

The work done by a net force on an objectv” is equal to the change in the
kinetic energy of the objectv’

Sin @ = opp / hyp
=0,12/ XY
XY =0,12/Sin @
Fnet Fg 1/ slope + Ffric‘/

=mgsin 8 + 10
=6x9,8xsin6 v+ 10
= 58,8sin6+10 Vv

(;{ffué-r‘ = AOHK e

= E.f{f*. -~ =k,
- > = St pAPAY
= - .'5), H‘f ,.-:’/'
Woer = _'Tr:::fcf S - cos ZJ oi2 L
T (5"5;, it B A 1O )/_;_.,E) )//q-,./gf )
= 7 06 - A

=g, 3= =4 -

g = ﬁ;;,.fi-’ ? " (5 )

(2)

(4)

(3)

(1)

(2)

(2)

3)
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5.9 Mechanical energy at bottom = mechanical energy at top
KE (crate) + PE (crate) = KE (crate) + PE (crate)v’
KE (crate — bottom)) +0 =0 + mgh (crate — top)
Y (1,2) V2 =(1,2)(9,8)(0,65)v' v
0,6 x V? =7,644
V2 =12,74
\Y =3,57 m/sv 4

5.10 Weng + Wpe = Wke + Wihriction v

Weng = Wke + Whiction - Wpe
=1 x 6000 x (102 — 0%)v" + (25 000 x 360)v - (6000 x 9,8 x 45)v/
=300 000 + 9 000 000 — 2 646 000
=6 654 000
=6,65x10°J v

Note: In order to get the allocated marks the signs applied to the working above

need to be correct. 5)

[31]
Alternate Options for 5.10

OPTION 2:

W) w. o= L=
F‘..jf"‘ Ay f‘ /‘3
(W o -=~{}f’r‘ C/Jr;;w 7 &J‘;r_
=Zmy* Sines + /_3
oy «j )
= 2 00 /0 A X i;é‘:"ﬂ /gso"f- 250 F Ao
= 20D XD = 2 fLb oD b T oo 020
= 6,65 2o ®
OPTION 3
We = 4 t.':ra + b f—-—f?
 Wese ¢ We "(ka —*C")) + (ﬁ*if J
il ’
UJ,Q, Hzsooo Y sefom 120) = % my, — e
ﬁl Weos — 9 000 o= z( Ao f-m ) -((5’&-3/; % 215D
e Waes | = 200 oo -~ Lbut ot F F oo 80
o =6 654 oo T

(D 2156 = 5 &5 0% J
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6.1  Any two particles in the universe attracts each other with a force that is directly
proportional to the product of their mass, but inversely proportional to the square
of the distance between them. v'v* (2)

62 g=6=v
7,5 =(6,67 x 10'1) x M / (590 000)?v/

M = 3,90 x 102 kgv' v’ 3)
6.3.1 The same v Q)
6.3.2 Greater v (1)
6.4  “The force per unit positive charge” v'v/ (2

6.5  When the two spheres were in contact, the total charge is distributed evenly
between the spheres.
After contact they have the same chargev” — hence repelling each other with an
electrostatic force. v/ (2)

6.6 [3+(+4)]+2v =0,5nC v
F =k,

r
_ (9x10®)(05x 1077 0E% 15'93\/
(48107 %)%~

= 9,77 x 10" N to the rightv’ (6)

[17]
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Question 7

7.1 Vs =|IRv =6x0,2v
=1,2Vv

7.2 EMF =Vin+ Vs + V|

7.3

7.4

7.5

7.6

7.7

And:

PHYSICAL SCIENCE: PAPER 1

But: Vi =IR=0,2x2=0,4V Vv

4 :0,4+1,2+an‘/
Van =4 —(1,2+0,4) v
=24V Vv
R=VI
=2,4v/0,2v
=12Qv

1/Ri  =1/Rmn + 1/RkLY
1/12 v=1/Rmn + az+18) v
Rmn =20Qv

k. =V/R=2,4/30=0,08Av
|MN = 0,2 - 0,08
=0,12AvV

V,=2,4-0,4
=20V v

Ry=V/l =2/0,12 v
Ry = 16,67Q v

NO, power equals brightness.

P=V2R v

Page 8 of 10

3)

(4)

3)

(4)

(5)

V is the same in the branches v'therefore if R1 not equal to R» then V?/R; is

not equal to V?/R2v'

3)

Or in branches if | is differentv’ (with same V) but with different resistancesv’

then P=VI cannot be equal. v

E=I(R+7);
=22+r)..v....... eqgtn (a)
=31+ LY eqtn (b)

Equate a and b:

4+2r =3+3r
r =1Qv
Emf =22 +1); =6VV

(4)
[26]
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Question 8
8.1 The induced current flows in a direction to so as to set up a magnetic fieldv’
to oppose the change in magnetic flux.v’
8.2 Picture AV
8.3  According to Lenz the top of the coil will be a South polev’, therefore current
flows anticlockwise when viewed from above.v’
84 YV
8.5  Two opposing effects as per Lenz’s law with,
top of coil being N (due to repelling N pole entering the top)v’
bottom of coil being N (due to attracting S pole leaving the bottom)v
Opposing effects cancelv” and induced emf is 0
8.6  Kinetic energy of magnet is greater the further it falls; or
Speed of bar magnet greater as it leavesv’
According to farady, greater induced emf due to greater rate of change of
flux.v’
8.7 AC generatorv’
Converts kinetic energy (due to wind) to electrical energyv’
8.8 the emf induced is directly proportional to the rate of change of magnetic
flux.v'v/
8.9 Increase strength of magnets
Turn coll faster
Use more magnets at different angles to each other
Increase the number of turns on the coil
Use more coils at different angles (any two)v'v’
8.10 The coils is not cutting across the field linesv/,
So there is no flux linkagev’
8.11 ABCDV
8.12 1,3,6,7,5,8 vv (2 marks of 0 marks)
8.13 Graph 2v

(2)
(1)

(2)
(1)

3)

(2)
(2)
(2)

(2)

(2)
(1)
(2)
(1)
[23]
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9.1 the minimum amount of energy needed to emit an electron from the surface

of a metalv'v’ (2
9.2
E= he OR f[f= i and E = hf
A A
6.6x107*)(3x10° 3%10° _
:( _)[_9 ) l_‘:Lﬂ_g:].Dlxlﬂb
29610 296 x10
and E=(6.6x10"*)(L01x10")
E=6,69x10"1J E=6,69x10"1J
(3)
9.3 Sodium and Aluminium (-1 per wrong answer listed) (2)
9.4

%= HFG"' E.E M
6,69 x107° =394 %107+ K.,
Eppe =2,75x1070 7

vvv

9.5 No, intensity increases the number of photons/electrons, and energy of
electrons of photons/electrons is not affected by intensity.v'v/

OR

No, frequency same, energy not affected by intensity.v'v/
Note: NO MARKS for “NO” ... must be fully explained.

(2)



