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QUESTION 1
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QUESTION 2
241 Force that opposes the motion of a moving object relative to the surface. v'v' (2)
22

Accept force diagram:

Accepted labels

Fo/ Fw/ weight/gravitational forcev
Fa/applied forcev’

(kinetic) friction/Fi/fkv’

Fn /Normal/Fnomal v°

Z|—| M=
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2.3.1

2.32

24
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Notes
¢ Mark awarded for label and arrow.
* Do not penalise for length of arrows since drawing is not to scale.

e Any other additional force(s): Max %

¢ If everything correct, but no arrows: Max/Maks %

Marking criteria

If any of the underlined key words/phrases in the correct context is omitted,
deduct 1 mark

A body will remain in its state of rest or motion at constant velocity unless a
non-zero resultant/net force acts on it.v'v’

Fret = ma . } a Any one
Fcos® + mgsin © + fk =ma

Fcos30° - (15)(9,8)sin30° v'- 0,2v' ¥[Fsin30° + (15)(9,8)cos30°)] v =0v

F=129,19N v
OPTION 1 w=mg
5 % G Mg 3800 = m(7,32) v
TR m = 518,88 kg
_ (6.67x1071)((5,98x10%)
— 5 v _ .
(6,38%108+1000x10°%) w=mg
=7,32 m's? =(518,88)(9,8) v
=5085,02 N v
OPTION 2
GmM
F="23Ev
. GmMg
3ap '/__._L(ancn'i)z
' \2

w.=mg

v

= 5085.02 N

(4)

()

6)

®)
[19]
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QUESTION 3
3.1 50 Nv" downwardsv’
3.2.1 OPTION 1 (Accept if 02 is omitted) | OPTION 2 (Accept if 02 is omitted)
UPWARDS AS POSITIVE UPWARDS AS NEGATIVE
vi2 = v + 2aly v Vi = v2 + 2aly v
= (0)? + (2)(-9.8)(-1.2) v = (0)% +(2)(9,8)(1,2) v
vi =4,85 m's™ v downwardsv’ vi =4.,85 m's” v downwardsv
32.2 OPTION 1 OPTION 1
UPWARDS AS POSITIVE UPWARDS AS NEGATIVE
POSITIVE MARKING FROM Q 3.2.1 | POSITIVE MARKING FROM Q 3.2.1
vi = Vi + alt v vi = vi+alt v
[-485=0+(-9,8) At]vV [4.85=0+(9.8) At]v
At=0,49s v At=049s Vv
OPTION 2 OPTION 2
UPWARDS AS POSITIVE UPWARDS AS NEGATIVE
POSITIVE MARKING FROM Q 3.2.1 | POSITIVE MARKING FROM Q 3.2.1
vt v = iEM
= (_{2)—1:21[;;5{ v (OTF);&E;S‘/
I +4,
[-1,2 =( > )At]_ff [1,2 =( )At]“
At=049sv At=0.49s v
| OPTION3 = ", OPTION 3
. UPWARDS.:-MT'-EDSITIVE UPWARDS AS NEGATIVE
| Ay = vibt+2a AR Ay =vi At+ 1a AV
[-1,2 =0 +%(-98) At?] ¥ [1,2=0+ %(9,8) At?] v
At=049s v At=0,49s v
323 OPTION 1 OPTION 1
UPWARDS AS POSITIVE UPWARDS AS NEGATIVE

v = v;2 + 2aly v
0 _=v;? +(2)(-9,8)(0,8) v
vi =3,96 ms' v

v = v + 2ally v

0 =vi? +(2)(9.8)(-0.8) v
vi =-3,96 m's™

vi =3,96 ms v

OPTION 2
(U + Kop = (U + K)bottom v*

[(0,5)(9,8)(0,8) +0=0 +(%)(0,5) vV
v=23,96 ms1v

(mgh + ';'mV2)top = (mgh + %mvz)botlom

(2)
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POSITIVE MARKING FROM QUESTIONS 3.2.1 & 3.2.3

FretAt = m(Vf- Vi) v
Ffioor + Fg = m{w- Vi)
50 — (0,5)(9.8)At v =0,5[3,96 — (-4,85)] v

At=0,098s v

3.3 POSITIVE MARKING FROM Q 3.2.2

r 3

Criteria

Correct shapev’

Graph startsat 1,2matt=0v
Second maximum height at 0,8 mv’
Time at which ball reaches the floorv’
Time at which ball leaves the floorv’

S

0. (LZ8=%¢ 0.49 0659

QUESTION 4

4.1  Marking criteria

If any of the underlined key words/phrases in the correct context is omitted, deduct

1 mark

In an isolated system the total linear momentum is conserved/remains constant. v'v’

time (S)

4.2 TO THE RIGHT AS POSITIVE
2Pi =2 ps

MbVib + MoiVibl = (Mb + Mbi)vr

vi=B6 ms! v

} v'Any one
(0,006)(200) + 0 v = (0,006 + 0,194) vi v/

TO THE RIGHT AS NEGATIVE

2Pi=ps

MbVib + MbiVibl = (Mb + Mbi)vs

vi=-6 m-s
=6ms'!v

} v'Any one
(0,006)(-200) + 0 v = (0,006 + 0,194) vi v

(4)

()
[21]

(2)

4)
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4.3 OPTION 1
V2 = viZ + 2aAX v
0%v' = (6)? + 2a(5) v
a=-3,6m-s?
= 3,6 m's®, to the left v

4.4.1

Accepted labels

w | Fg/ Fw/ weight/gravitational forcev’

f | (kinetic) friction/Fi/fxv’

N | Fn/Normal/Fromal v

Notes

e Mark awarded for label and arrow.

¢ Do not penalise for length of arrows since drawing is not to scale.
* Any other additional force(s): Max %3

¢ If everything correct, but no arrows: Max/Maks %3

4.4.2 Normal forcev’

(4)

(2)
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4.4.5
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Marking criteria

If any of the underlined key words/phrases in the correct context is omitted,
deduct 1 mark

Work done on an object by a net force is equal to the change in object’s kinetic

energy. v v

POSITIVE MARKING FROM QUESTIONS 44.3 & 4.4.4

Whet = AK v
FretAt = Kr - Ki

(68.5)(15)c0s0°" =[ 3(60)v2— 480 ]
v=7,09 ms1v

QUESTION 5
5.1 Rate at which work is done / energy is expended. v'v/
5.24 =W/
A
(0,85)(200) v = 5\/
W =5100 Jv
5.22 U=mghv
=(90)(9,8)(3) v
= 2646 Jv
523
Pave = Fvave
(0,85)(200) = F(1,5) v
F=113,33N
=2
1 ’5 = E \/ /
AX=45m

(2)

(4)
[25]

(2)

(4)

(3)

(5)
[14]
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QUESTION 6

6.1  Doppler Effect. v The change in frequency of sound detected by a listener
because the sound source and the listener have different velocities relative to

~ the medium of sound propagation. v'v’ (3)
6.2 Doppler flow meter / Doppler ultrasound machinev’ (1)
6.3 ; fl=— v
V= Vg

1695+ = —==—- (1500) ¥

— Vg
Vs =39,12ms! N\
A% OPTION 2

Ax = (39,12 ;39,12) (1 ’5)

= 58,68m

(5)

Criteria
e Correct shapev
e 1,5sand 1500 Hzv

t(s)

(2)
[11]
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QUESTION 7

71 Marking criteria
If any of the underlined key words/phrases in the correct context is omitted,
deduct 1 mark

The (magnitude of the) electrostatic force exerted by one point charge on
another point charge is directly proportional to the product of the (magnitudes

of the) charges and inversely proportional to the square of the distance
between them. v'v/

7.2
OPTION 1 OPTION 2
. (9x10%)(3x10°)(9x10°) - (9x10°)(3x10°)
RE= (0,15)2 A (0,15)2
=10,8N =1,2x10° N-C"*

% 9 : -6 % -6
Fz=(9 10°)(6x10°)(9x10 )‘/.
(0,1)2 "

=486 N

Fret = 48,6210,8 = 37, 8 N to the right v* |

7

7.3.1 XtoYV

732  Q=9%

2
(-3x10%)+(6x10%)

2
=1,5x10%C

(9x10°)(1,5%10°)  _ (9x109)(9x10'6)/

r? (0,15 - r)?
r=0,04m v

(2)

(%)
(1)

(4)

(4)
[16]
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QUESTION 8

8.1 Marking criteria
If any of the underlined key words/phrases in the correct context is omitted,
deduct 1 mark
The potential difference across a conductor is directly proportional to the
current in the conductor at constant temperature. v'v'

(2)
8.2.1
OPTION 1 OPTION 2
1 1 1 Rix R,
pe g = e s ,/ e =
. 1 1 o B EL
18" 7 13+7
Rp =4,55Qv =455Qv (3)
8.2.2 POSITIVE MARKING FROM QUESTION 8.2.1
=[(R+r) v
= 1(4,55 + 0,3)v
=247 Av (3)
8.2.3 Vexternal = IR
=(2,47)(4,55) v
=11,24V
| through 8 Q
(4)
8.3 M QUESTION 8.2.3
S lan = 2,47 — 0,8646 = 1,6054
>) v Via=IR
- - = (1,6054)(3) v
=4,816 V
~V2=4.816 — 4 323
=0, 49 Vv
(Range: 0,49 - 0,53 V)
4)
8.4 e Total resistance increases v

e Total current decreases v
e Vintemal (lost volts) decreases v (3)
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(5)
[24]

TOTAL: 150
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