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Data

speed of light in free space,
permeability of free space,
permittivity of free space,
elementary charge,

the Planck constant,

unified atomic mass constant,
rest mass of electron,

rest mass of proton,

molar gas constant,

the Avogadro constant,
gravitational constant,

acceleration of free fall,

c=3.00x108 ms™1
Mo =41 x 1077 Hm™"
€, = 8.85x 10712 Fm™"
e=1.60x10"1°C
h=6.63x10"34Js
u=1.66x 10727 kg

m, =9.11 x 10731 kg
m, = 1.67 x 10" kg

R = 8.31 JK~' mol~!
N, = 6.02 x 1023 mol~*
G =6.67x10""" Nm2kg—2

g=9.81ms2
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Formulae
uniformly accelerated motion, s = ut+3at?
v2 = y2+2as
refractive index, n= _1
sinC
capacitors in series 1. —l—+ —1—+
P ' c=7TC *G,
capacitors in parallel, C=C+Cy+
capacitor discharge, X = x,07VCR
. Nm
pressure of an ideal gas, p= 31;—‘7<c2>
radioactive decay, X=X,eM
. 0,693
L)
3H2

critical density of matter in the Universe, p, = g—=

2
relativity factor, =Y (1- —::/—2- )
current, I = nAve
nuclear radius, r= r0A1/3
sound intensity level, = 10lg (IL)

0
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4 For
Examiner’s
. Use
Answer all the questions.

1 (a) State the two laws of refraction.
USRS
TSRO

.............................................................................................................................. [2]
(b) Fig. 1.1 shows a ray of light entering a glass prism.
speed of light in the glass = 2.0 x 108 ms™!
speed of light in air = 3.0 x 108ms™"
60°
i 30°
Fig. 1.1
(i) Calculate the refractive index of the prism’s glass
refractive index = ..........cceueeeee. [2]
(if) Calculate the critical angle for a glass/air interface of the prism.
critical angle = .........c.euv.e.. [2]
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5 For
Examiner’s
Use

(ili) By drawing on Fig. 1.1 show the path of the ray inside the prism. [2]
(iv) Deduce the angle of incidence of the ray at the bottom surface.
angle of incidence = ..........coeciininns [1]

(v) Calculate the angle of refraction as the ray finally emerges from the prism.

angle of refraction = ..................... [3]
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