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PHYSICAL SCIENCES PAPER 1
TRIAL EXAMINATION 2021
MEMO

Time: 3 Hours + 10 min reading time Total: 200
Examiner: K. Storm Moderator: N. Lock

QUESTION 1 MULTIPLE CHOICE

1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
1.10

W>W>2>W0>0O000

QUESTION 2

211 (2)
2m/s

1,73 m/s (Pythag) vV

im/s
21.2 sin@="%. 6=30°Vv and (+ 180) v bearing = 210°V (3)
21.3 t=s/vv=40/1,73v =23,12sv (OR: 40/\/§=23,093) (3)
214 s=vxt=1v x23,12=23,12mv ORtan30=s/40 ». s =23,09m (3)
215 Falsev; he would always end downstream from Y

(1)
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2.2.1 9,8 m/s 2 vdownwardsv (2)
222 v?2=u?+2as (3,27 V=62V +2(-98)sv s=1,31m/ (i.e Cisabove A) (4)
223 v=u+at -8/ =-05v +(-98)tv t=0,77sV (4)

2.2.4 The work done by a n et force on an object is equal to the change in the kinetic energy
of the object.vV (2)

225 Woet =AE« =% m(v2 -u?) =% (0,16vconv) ((-0,5)2 V- (-3,2)2/)=-0,80JV  (4)

[28]
QUESTION 3

3.1.1 Vg = U; + dAt V (3)
0= %+ (-=9,8)(0,6) v

U; = 588m-s!vup

3.1.2 1
Ek,after/leaving = 2 M 4)

1
==(0,05)(5,88)% v
C.O.E( ) )

= 0,8644]

5% energy loss so this represents 95% of the energy after the bounce.
 Eigefore = 0,8644 X =2V
= 0,90989 ...]
~ 0,91] v

3.1.3

(Ep +\Ewg)eorrom v

(0 + 091) ¥ (all subst) 4)
0,685/ (0,05)(9,8)
1,398m= 14m YV

(Ep + Ex )ror
[mgh + %(0,05)(3)°] wop
h
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3.2.1

()

322  Fu=mgsin20-F,
F.. =(70)(9.8)sin20-190
F. =234,63-190 (3)
F_=4463 N v

3.2.3 Fret = ma v
44,63 = 70a
a=0,64 m.s? V4
v2 =u? + 2as v
v2 =42+ 2 (0,64) (18) v
v =6,24 m.s"’ v (5)
[22]
QUESTION 4
4.1 The total linear momentumv” of an isolated (closed) system remains constantv” (is
conserved). (2)
4.2 Take “towards Orion” as the positive direction: 4)
INTEDN ] 2
Mv; = mavs ¢+ mpvpy

(3,6 X 10')(5)v = my(8) v+ (3,6 x 10" — mA) v (-2)
10m, = 1,8x10° + 7,2x10"
ma 2,52 x 10" kg

4.3 Take “towards Orion” as the positive direction: (4)
ﬁllEtﬂt =40p Vv
= m(Vf — 7j)
=(2,52%x10'%)(8—-5)v
= 7,56 x 10" N - s /kg:-m*s™ towards Orion v" (magnitude + direction) J
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4.4 3,6x10" - (2,52x10")
- Gmame 7
g 72 v sub G, my AT
_ (667x107'")(2,52x10'7)(1,08x10"%)v
= (150%10%)2 ¥
=807 x10'7 N v subconvertedr
[14]
QUESTION 5

51 Ep=mghv =75x98x24v=1764JV

5.2

Wae = AE, + AEy
Wy = mg(he — hy) + %m(vrz - v?)

= —60,66] v

= (75)(9.8)Y (1,6 — 2,4))¥ +(75)((3,75%¥ — 0%) )

}w

5.3 W, = FFAycos@ v
= mgAycos#@
= (75)(9,8)(2,4—1,6)v cos0°

=588 v OR

5.4.1 REMAINS THE SAME v

W, = —AE,
Wg = —mg(he — hy) v

=C(75) 98D ¥ (1,6 — 2,4)

=588]

5.4.2 The starting and ending points are the same. v
The Work done by the force of gravity only depends on the change in height. v/
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QUESTION 6
A Fnv'
6 Foo/’ N
\.rFT/
Firv/ -1 if no key
Fqv

6.2.1 F vert = Fsin@ =60 sin 10v' =10,42 NV

6.2.2 F hor =FcosB =60 cos 10v =59,09 NV

6.3
When a net force is applied to an object of mass m, it accelerates in the
direction of the net force. v' The acceleration is directly proportional to the

net force v and inversely proportional to the mass.v/

OR  The net force acting on an object is equal to the rate of change of momentum.

64 FN=Fg-Fvet vV=(5x9,8)v -10,42 =38,58 NV

6.5 F&=pFnv=0,5x3858vV =19,29 NV

6.6
For 5 kg block: (59,09 -T-19,29)v =5av ~ 39,8-T=5a
For 2 kg block: T - (2 x9,8) = 2a ~ T-19,6vV =2a/
Solve simultaneously: 39,8 - (2a + 19,6 ) =5a .
20,2="7a -
a=2,89m/s?/

T =2(2,89) + 19,6 = 25,37 NV
[24]
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QUESTION 7

7.1.1  Two point charges in free space or air 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 (2)
7.1.2 Calculate the magnitude of the electrostatic force between charges J and K. (4)
F _ kQjQk v
JonK — 2
v
_ 9x10°x4x107°°x2x107°
(0,05¥2
= 288NV

7.1.3 (3)

7.1.4 (6)
C.OE
MAGNITUDE:
FIZ{ = (F] on K)Z (FL on K)z v DIRECTION
7 > tana=2,v o
~Fp = J28’82 + (%X28,8) vv . oL = 63,4‘j BEARING 206,57 v

=32,20N v
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7.21 Every particle in the universe attracts every other particle with a force which is directly
proportional to the product of their masses and inversely proportional to the square of the

distance between their centres (2)
722 F=Gmim; (4)
r v

=6,7x10"" x 6,42 x 1022 x 598 x 10 v
(2,25 x 108 x 10°)2 v

= 5,08 x10'> N v

723 g=Gms v 4)
I"2

6,7 x 10" x 6,42 x 103 v
(3380 x 1000)2 v

3,77ms?2 Vv

724 F=mg v=500x3,77 v= 188255N v (3)
[28]

QUESTION 8

8.1 A material’s opposition to the flow of electric currentv'v’ (2)

8.2.1 voltage V1:V2 2:1 v v (2)

8.2.2 current A1:A2 2:1 v (2)

8.2.3 power Pp:Pa 4:1 Vv (2)

8.3.1 Imxer=V/R v© =220/110 v =2A VvV (3)

8.3.2 loven=P/V =1320/220=6 A v (4)
ltor=2+6+4 v =12A v <15A,Yes Vv

8.3.3 W =Pxt = VIt =(220x4)/1000 v' x2 v'=1,76 kWh (4)
Cost=1,76 x 116,63 v =R 2,05 v

8.4.1 Viest=45-435=15V v (1)

8.4.2 Vist=IR.. 45-43.5=1(0.5)v .. | =3AV (2)

8.4.3 Vi2=IR=3(12)v =36Vv (5)

V,=43.5-36=7.5VV
I=V/R=75/10 v'=0.75Av

8.44 Ir=3-0.75=2.25Av
R=V/I1=75/225v=3.33Qv (3)
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845 FromE=IR+Ir

RT‘/ |~L\/ Vlostl«\/ VextT\/
85 Q=16x10""vx10"® =016C
I=Q/t = 0,16/10=0,016 A vv

V=IR =0,016x20=0,32V vV

QUESTION 9

9.1 Planck’s constant v

the minimum frequency of incident radiation at which electrons will be emitted from a
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(4)

[39]

(1)

9.2
particular metal (2)
9.3 Wo = hfo
=6,6x103%x1,4x10"
=9,24 x101° J
(3)
9.4.1 - increase the number v'of photoelectrons (1)
9.4.2 no effect on their kinetic energies / Remain the samev’ (1)
9.5 1 (4)
Ek,max,E = Emevmax,EZ‘/
2,4 X 10718V ==(9,11 X 1073)Y vy, 2
Vmaxg = 2,3%10°m-s™' v
OR
E = W, + E
e = E - W,
“mv® = hf - W,
%(9,11x 107" v’ v = (6,63x107*)(5x10") -(9,282x10 ") v
v = 229x10°mst v
OR
Learners can calc the gradient of the graph which = 6,67 x 107 and then use above method.
[12]
TOTAL: 200
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