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QUESTION 2
2.1.1 the rate of change of position v'v'or the rate of displacement or the rate of change of
displacement (2)
212 v==22v conv
2(60)
=2,92ms'vV WV (3)
_ 2X+350V
213 3,75v = 70
450 = 2X + 350
X =50 mv E of Xv (4)
2.2.1 the rate of change of velocity vv v (2)

222 vi=vi+at
0=25+a (5) v
a=-5m.s?
=5m.s?2Wv v (3)

223 x=25(5)v
=125 mv’ (2)

2.2.4 Van
X = vit+ %2 at?
= 25(5) + ¥ (-5)(5)*v
=125-62,5
=62,5mv

125-62,5-5 v/(method)= 57,5 m (3)

2.2.5 gradient=a

4v =50y
8-0
X=32m.s'! v (3)
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2.2.6
. T S :
\/ /
(2 / /
x(m) < : : > t(s)
q T
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2.2.7
o

0
a (m.s?) \ v
¥ >

» t(s)

(3)
[29]
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QUESTION 3
3.1 The only force acting on the object is the force of gravity. v/ (1)
3.2 DOWNWARDS v Vv (2)

3.3 vf=vi+at

0v=7,5+(-9,8) v (t)

t=0,77s v

3)

3.4  vf2=vi? + 2ax

v0=(7,5)?2+2(-9,8) vx

X=287Tmv

T=3,7-1,6 v=2,1 mv therefore will reach T. v

OR 2,87 m + 1,6 m v'=4,4,7 which is greater than 3,7 therefore will reach T. (6)

3.5 3)
/ b 1HIIT Ianell W icauvii uic ||Iyllcbl |JU|I it \v)
\/
10
/ pactle! lew
/ | l :\Ctbvt.\,vﬁ \’(U("y '
v(m.s') F ‘
v, , —>  t(s)
O\ e |

[15]
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QUESTION 4

4.1

4.2.1

4.2.2

423

424

The box is moving at the same velocity as the Land Rover. When the Land
Rover is stopped by the rock, the force of the rock acts only on the Land
Roverv” and not on the box. The box continues v'moving at the velocityv' it was

going so fell in front of the Land Rover. (3)
When a net force is applied to an object of mass, it accelerates in the direction
of the net force. v The acceleration is directly proportional to the net force and
inversely proportional to the mass. v (2)
Fn = normal v
Ff = friction v’
Fg = weight v/
T =tension v/
© = 30°
o (4)
F
& ‘ -1 no angles
Fg // slope = mgsinf
=3 X% 9,8 X sin30°v
= 14,7 NV (2)

VC of 60N = 60sin20° = 20,52 Nv’
Fg=mg=5x%x98=49 NV

Fn=2052+49 =69,52N v (3)
4.2.5 Ff = uFn = 0,15 X 69,52v'coe = 10,43 Nv'coe (2)
4.2.6 3 kg block 5 kg block

Free = ma Free = ma

T—Ff—Fg//slope=ma vHCof5kg—T—Ff=ma
T — 3,82 — 14,7 = 3av 60c0s20° — T — 10,43 (coe) = 5av’(whole expression)

T —18,52 = 3a 56,38—-T — 10,43 = 5a
T =3a+ 18,52 T = 45,95 - 5a
3a + 18,52 = 45,95 — 5av (equate)
8a = 27,43
a=343m.s v
T =3(343) +1852=2881N v (6) [22]
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QUESTION 5
5.1  The total linear momentum of an isolated system remains constant. v'v/ (2)

5.2 pbefore =paftervy
myv; + myv, = (Mg + my)v
(1100)(20) + m(—=30)v" = (1100 + m)(—10)v
22000 — 30m = —11000 — 10m
33000 = 20m
m = 1650 kgv

This is less than 3500 kg therefore not overloadedv’ (5)

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

54  Wyet = Fpet-Ax = AE, = Eyfinal — Eyinitial
—2500 X xv' = %(1100 + 1650)v'(0 — (10)*)v
—2500x = 1375(—100)

—2500x = —137500
x=55m v
OR

Fnet = ma

-2500=2750a

a=-0,9 m.s?

vf 2= pi? + 2ax

(0)2= (10)2 + 2 (-0,9)x

X= 55,56 m (4)
[13]
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QUESTION 6
6.1.1 The product of the displacement and the component of the force parallel to the
displacement. v (2)

6.1.2 T = F, as velocity is constant
W =F.Ax = mg.Ax
W =55v x9,8x 1,8V

W =9702] v (3)
6.1.3 P=¥\/=9%=242,55W v (3)

6.1.4 The same as. v
Pulley doesn’t affect the magnitude of the tensionv’, it only changes the directionv".
F stays the same, x stays the same, therefore W stays the same. (3)

6.2.1 In the absence of air resistance or any external forces, the mechanical energy
of an object is constant. v'v' (2)

6.2.2 Ex = 2mv? = -m(25)Y =3,125m v (-1 if not unit) (2)

6.2.3 E, bottom + Ex bottom = E,top + Extopv
0+3,125mv = (m x 9,8 x 0,3)v + %mvz

3125m = 2,94m + %mvz
3,125m—2,94m 2
— =7

-m
2

v=061lmst VvV 4)

6.2.4 Epecpbottom = Epptop + Wy = mgh + %mv2 + W;
3,125mv = (m x 9,8 X 0,14) + 0 + 0,7V
3,125m — 1,372m = 0,7
m(1,753) = 0,7
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m=04kg v (3)

Or W, = AE, + AE,
—0,7 = %m(O) — %m(Z,S)Z +m(9,8)(0,14) — 0
—0,7 = =3,125m + 1,372m

—0,7 = —1,753m
m=04kg [22]
QUESTION 7
7.1.1 The force acting per unit mass v'v/ (2)
715 g =M _ 67 x10711xv'6,4x1023
de 8=2 = (3400X1000)2v
=371m-s2v /N-kg! (3)
713 F = Gmm, 6,7x10711x6,4x10%3v'x3000
o oz (1,26 x 10°+ 3,4 X 106 v'conv)?2v adding
= 5923,85N v (4)
7.2 F=E.qV
=4,5x103x 1,6 x10° v
=72x 108N v (3)

7.3.1 Two point charges exert forces on each other. The force is directly proportional to
the product of the charges and inversely proportional to the square of the distance
between the charges v'v'. (2)

7.3.2

Pttern v

Arrows away from #,
towards =

Lo more. lines around =/

)

7.3.3 Fnet=Fyz-Fyx
1,8x10° V=9 x10° .2x10° .Qzv /(0,2)?]v- [9 x10° .2 x 10 % 1,5%10° ) v/ (0,1)?V]
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-1,8x10°=450 Q; — 2,7 x 108

Qz=2x10° CV (5)
[22]

QUESTION 8
8.1  The current through a conductor is directly proportional to the potential difference
across the conductor at constant temperature v'v'. (2)

82 V,=IxRY
=0,6A X7V
=42VV (3)

product

8.3 f{// ==

sum

7x
_7x3 ,

7+3
=210V (2)

8.4  The rate of flow of charge v'v/ (2)

85 I =% v =14A

A1=14A+06AV =2AV (3)

8.6.1 P=1°RV
= 2212 v (coe)
— 48 WV (3)

8.6.2 — v (coe) X 0,75 v X R3,62
1000

=R0,130r13cv (3)

87 EMF=I1(R+r)
v30=2(141+1)v

30 =282+ 2r
30-282

> =

=090V (3)
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88 W=VItv W = [?Rt
=42x14v x180v OR = (1,4)*>-3-180
=10584] v = 1058,4] (4)

[25]
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QUESTION 9
9.1.1 anticlockwise and circular

» current

X Ve 3 b4 ; X |
B
’ S l connecting wire 2)

9.1.2 Two interacting magnetic fieldsv' — cancel out on one side and reinforce on the other/moves
into weaker magnetic field. v’

(2)
9.1.3 INTO THE PAGE v v/ (2)
9.2.1 NEGATIVE v/ (1)

9.2.2 Any TWO of the following
* The surface area of the blades.
* Add gears.
» Change shape of blades.
* Adjust the angle of the blades.
* Increase the number of blades. / Put blades closer
* Use lighter blades (e.g. plastic vs metal)
* Reduce friction of shaft mechanism.
* Increase the force/pressure/speed at which the water flows over the blades. (This is NOT

a modification to the turbine, but will be accepted) (2)
9.2.3 (a) | A, R e B
emf | ________ F oot i e —— | AN -
--------- Rt i Yoisinon:. voiunsss W
8 i i : - ' Opposite
et S AN - - T /30 time _ i directionv’
______ Y B B, e ---_-__'._-_---_-_i Same
R L i A —— fiemmmmmes i magnitude¥’  (9)
(b) 5
; \ } . ____ Double
(S ¢ S 05 . domeenn-h0_time | magnitudev’
........ P SESHESENS INRNUIN : BRI, (SRR 0
........ L s s fOqUeNcYY. (@)
B i | I (==
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9.3.1 Number of windings in a coil. v/ (1)
9.3.2 Induced emf v (1)
9.3.3 Same magnetic field, speed of rotation v/ (1)
9.34

St Mary’s DSG, Kloof Trials Physical Sciences P1 (Physics) 2024
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9.3.5 State the conclusion for this experiment. ooty Oﬁ "U% 2
(7)
9.3.5 Induced emf is directly proportionalv” to the number of windings v/ (2)
. _  8-3v  _ . .
9.3.6 gradient = v 0,24 v -1 if points not shown on graph (3)
9.3.7 EMF=-N
EMF ,_  AQ. . . .
— v'= ——i.e. rate of change in magnetic flux linkage v (2) [32]

N t
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