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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,

¢=3.00x108 ms™!
Mo =4 x 107 Hm™!
€, =8.85x 10712 Fm™"

e=160x10"19C

h=6.63x10734Js

u=1.66x 10727 kg
m, =9.11x 103" kg
m, = 1.67 x 10727 kg

R =8.31 JK™' mol™

N, = 6.02 x 1028 mol~"

G=6.67 x 107" Nm?kg2

g=981ms™2
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3
Formulae
uniformly accelerated motion, s=ut+ -;— at?
v2 = u? + 2as
refractive index, n= ——-1—
sinC
capacitors in series, 1.1 + 1 + .
c C G
capacitors in parallel, C=C,+C,+.
capacitor discharge, x = x,87YCHA
. - 1Nm_ o
pressure of an ideal gas, p= §7<c >
radioactive decay, X = x,e™M
4, = 0.693
A
itical density of in the Uni SHy
critical density of matter in the Universe, Po=g—a
- v2
relativity factor, =v(1- —55)
current, I = nAve
nuclear radius, r= A3
. . I/
sound intensity level, = 10lg T
0
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1 (a) The refractive index n of a transparent medium is defined by the equation
_G
"=
State what is meant by
() G e
(1) G e s
....................................................................................................................................... (2]
(b) A ray of red laser light enters a transparent medium from air at an angle of incidence of 60°.
The refractive index of the medium for this red light is 1.48.
(i) Inthe space below, sketch a ray diagram to show how the ray is refracted as it enters the
medium. Label your diagram to show
e the normal at the point of entry
e the 60° angle of incidence
e the angle of refraction r.
(3]
- (ii) Calculate the value of r.
IS e °[2]
R

4

Answer all the questions.

A




5
(iii) In air, the wavelength of the light is 6.48 x 10~’m and its frequency is 4.63 x 10" Hz.
Determine the wavelength and frequency of this light in the medium.

wavelength =......cccovviiiinnnen m

frequency =.....cccoininiincnicinneenn, Hz

(3]

[Total: 10]
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(a) Fig. 2.1 shows three rays of light X, Y and Z leaving a point light source inside a glass block.

Ray Y meets the glass/air interface at the critical angle C.

(i) Label Con Fig.2.1.

air
Y , | glass
Z
light
source
Fig. 2.1

[1]

(ii) On Fig. 2.1, continue rays X, Y and Z to show their paths after they meet the interface.

(iii) The value of Cis 44°. Calculate the refractive index n of the glass.

N= i

(b) State and describe a practical application of the total internal reflection of light.

.................................................................................................................................

.................................................................................................................................

.................................................................................................................................

[3]
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