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QUESTION 7 (Start on a new page.)

7.1 A small neutral sphere acquires a charge of -1,95 x 10°® C.
7.1.1 Were electrons ADDED TO or REMOVED FROM the sphere? (1)
7.1.2 Calculate the number of electrons which were added or removed. (3)
7.1.3 Define the term electric field at a point. (2)
7.14 Calculate the magnitude of the electric field at a point 0,5 m from
the centre of the charged sphere. (3)

7.2 Two point charges, q: and qz, are fixed 0,02 m apart. The magnitude of
charges qq and gz is the same and ¢4 is NEGATIVELY charged.

The small charged sphere with the charge of -1,95 x 10®° C is placed at
point P, 0,03 m east of charge gz, as shown in the diagram below. The sphere
at point P experiences a net electrostatic force of 1,38 N west.

, -1,95x 10° C \
—— 0,02 Mueeptt—— 0,03 M e’
O @ - e <—eoP W E
a4 gz Fe=1,38N
S
Calculate the magnitude of the charge on qa. (5)
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QUESTION 10 (Start on a new page.)

The relationship between frequency (f) and maximum Kinetic energy (Exmax) Of
photoelectrons emitted from two cathodes, M and N, of different photoelectric cells is
investigated. The graphs below have been obtained from the results.
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Ek (max) (x 10-19 J) 23,01
10.1 Define the term threshold frequency. 2)

10.2 How does the maximum kinetic energy of photoelectrons emitted from
cathode N compare to the maximum kinetic energy of those emitted from
cathode M when light of a frequency greater than 10,40 x 10" Hz is shone on
each of the cathodes?

Choose from GREATER THAN, SMALLER THAN or EQUAL TO. (2)
10.3 Calculate the value of frequency fi indicated on the graph. (5

104 The experiment is now repeated for cathode M using light of frequency fy, but
of higher intensity. How will EACH of the following be affected?

Choose from INCREASES, DECREASES or NO EFFECT.

10.4.1 The y-intercept of the graph (1

10.4.2 The number of photoelectrons emitted per unit time (1)

10.4.3 The maximum kinetic energy of the emitted photoelectrons (1)
[12]

TOTAL: 150
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TABLE 2: FORMULAE/TABEL 2: FORMULES

MOTION/BEWEGING

Vi =V +aAt Ax =v At +LaAt® orfof Ay = vAt +LaAt?

VvV, Vi tv
Vf:z =V{-2+2an orlof sz =Vi2+23Ay AX=[%}N or/of Ay =[ |2 f]At

FORCE/KRAG
F.o =ma p=myv
fsmax = psN fk = pkN
Fraft=A4p
Ap=mv, - my, W=mg
M M
F=GméT2 or/of F=G% g= Ga'z- or/of g= G{;z

WORK, ENERGY AND POWER/ARBEID, ENERGIE EN DRYWING

W =FAxcos 0 U=mgh orfof Ep= mgh

W, =AK orfof W, = AE,

2

K= %mv orfof  E, =-;—mv2

AK =K -K, orlof AE =E, -E,

W, = AK+AU orfof W, = AE, +AE, P:%Vt_

Pave = FVave / Pgemid = FVgemid

WAVES, SOUND AND LIGHT/GOLWE, KLANK EN LIG

1
v=Ffi T=—
f
_Viv, vy,
fL_vi\a's ' orlof 1 Vv, . E=hf or/of Ethc
E=W,+E, ., or E=W,+K_, where
E=hf and W, =hf, and E,,., = %mvﬁm I Koo = ;-mv,”f;a,
E=W, +Eas Of E=Wy+ Ky waar
E=hf en W, =hf, en E, e, =%mv§m ! Kiraks =-;-mv§m‘<S
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