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A ray of light is incident on the internal boundary of a rectangular glass block in air.

Part of the light refracts out of the block at an angle of 30°.

Some of the remaining light reflects within the block to become incident on the right-hand
boundary. refractive index of glass = 1.48

not to scale

™ right-hand
boundary

What is the angle of incidence of the ray at the right-hand boundary?

A 20° Sfugﬁ .ﬁﬁw&il
B 42° S

C 48° 9|: 1.7 %x20°
D 70° (@]

(Total 1 mark)

In a Young’s double-slit experiment, monochromatic light is incident on two narrow slits and the
resulting interference pattern is observed on a screen.

Which change decreases the fringe separation? W —

A decreasing the separation between the two slits S‘L v 1\

B increasing the distance between the slits and the screen b T w T

C using monochromatic light of higher frequency _*, >\\L \,\/l Izl

D using monochromatic light of longer wavelength XT \../T

(Total 1 mark)
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3 A diffraction grating is illuminated normally.
The second-order maximum for light of wavelength 650 nm occurs at the same angle as the
third-order maximum for light of wavelength A.
What is 17 n: dom O
A 217 nm — mf‘.du*
B 325nm — > - )
“l ' ﬂl 2
C 433 nm E] "
-— - ) - 2 : ¥R
D 975nm >1' " ' _x(SO 33.3 nw
L 3
(Total 1 mark)
4. Light of wavelength A is incident normally on two parallel slits of separation s. Fringes of spacing
w are seen on a screen at a distance D from the slits.
Which row gives another arrangement that produces a fringe spacing of w?
. W >« b
. . Distance between —
Wavelength | Slit separation . S
slits and screen
A 2/ 2s 2D — s l\n/
B 2] 4s 2D (@] : v
C 24 25 4D = K AW/
D 4}, 25 2D — : v
(Total 1 mark)
5 A narrow beam of monochromatic light is incident normally to a diffraction grating. The first-order
" diffracted beam makes an angle of 20° with the normal to the grating.

What is the highest order visible with this grating at this wavelength?

A 2 [e] Az dsi O n :_Ol._.w,d'q‘;j'
- _ @ X

cC 4 L Warax “m:—'— : 2.9
.

. a0 s 0 520

(Total
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6 The speed of light decreases by 40% when it travels from air into a transparent medium.

What is the refractive index of the medium?

A 06 A C . N N

B 14 Cs 0-60

c 17 (@]

D 25

(Total 1 mark)

7 A monochromatic light wave travels from glass into air.

Which row shows what happens to the wavelength, speed and photon energy?

AT 1
Wavelength Speed Photon energy

A increases increases irw 5— d\.‘r ‘\'\q Sowe

B | does Wange degaa&%s does not change — E l,\ f
C | does pefchange decpedses inc/reés

| | E dt.,f “'\u. Sowe
D increases increases does not change El

(Total 1 mark)

)

8 Monochromatic light is incident normally on a diffraction grating that has 4.50 x 10° lines m™.
" | The angle between the second-order diffraction maxima is 44°.

A&&\@W\)\

A 208 nm .
B 416 nm (@] >‘, AS«V\G: 1—.50)«0‘ X Sin L

C 772nm " 2
D 832nm >‘: +.|61):(o7w\ = &6 wwn

(Total 1 mark)

What is the wavelength of the light?
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9.

10.

11.
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In a Young’s double-slit experiment, the spacing of the double slits is s and the distance between
the slits and the screen on which fringes are formed is D. When monochromatic light of
wavelength A is incident on the slits the distance between adjacent fringes on the screen is w.

Which row shows another arrangement that produces a fringe spacing of w?

. . . ws )\ b
Spacing of Distance between the slits and | Wavelength —
double slits the screen of the light s
A 4s 2D 2] (@] = w
B 25 4D 2] =] 4w
c o5 oD 4) [=] * +twv
D 2s 2D 2/ E] 3 W

(Total 1 mark)

Monochromatic electromagnetic radiation of wavelength 5.8 x 10~ m is incident normally on a
diffraction grating with 3.0 x 10° lines per metre.

What is the highest order maximum produced?
ASXV\G S V\)(
o
Mg Waor B: 90

A s =)
X =
c 10 =)
0 13 =)

N *

l
A il . 3 om0

s X AN 10
0.7

A T .90

cMNa = S

(Total 1 mark)

Which characteristics of monochromatic light change when the light passes from air into glass?

A Speed, wavelength and frege€ncy.

B Speedand fr%cy only.

C Speed and wavelength only.

D Wavelength and freq)erﬁ:y only.

q< PhysicsOnline.com
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(Total 1 mark)
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12 Which is a description of the pattern produced when monochromatic light passes through a very
"I narrow slit?
A A series of equally-spaced light and dark fringes. [=]
B A narrow central maximum with wider side fringes. [=]
C A few bright fringes that are widely spaced. [=]
D A wide central maximum with narrower side fringes. |E| J\Q/\J\A,
(Total 1 mark)
13 A ray of light is incident on a glass—air boundary of a rectangular block as shown.

/.,%\_;""_'A _— A0 - ¢4 - 1+

incident ray \éi___'
rd U B
0 Vel k|
% D’/ C
not to scale

glass air

The refractive index of this glass is 1.5
The refractive index of air is 1.0
The angle of incidence of the light at the first glass—air boundary is 44°

What is the path of the ray of light?

A Q@c: &’- Qc= s [1:0): 41.8°
. n, |

¢ 4'4’> QC T|R - No"' A

D [e]

4—( >96 . T‘R - No“' R ol’C (Total 1 mark)
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14 Rays of light are incident at the same angle & on the core—cladding boundary of optical fibres P
I and Q.

The cores of P and Q have the same refractive index n.

P and Q are the same length L.
The core diameter of P is half that of Q.

L = S
| o'\/ \/ optical fibre P
—

—_— optical fibre Q
v e

The time for the ray to travel along optical fibre P is

nL
csinf

where c is the speed of light in a vacuum.

What is the time for the ray to travel along optical fibre Q? Vs S 't =

t

nL
A — (@]
e CsInf ¢ = L.
nL
B 2csing n: € (q: <
n

o
T
g
\e

O
2
£

n
s

(Total 1 mark)
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15 A diffraction grating is illuminated normally with light of wavelength 6.5 x 10~" m
| When a screen is 1.5 m from the grating, the distance between the zero and first-order maxima
on the screen is 0.30 m

1.5m
__sivtemd l first order
wavelength R -—-3-—-- Zero order
6.5%107"m i SO 7l
“grating -
screen—" |

°
What is the number of lines per mm of the diffraction grating? 9 -‘-m,\ (O 30)' “ 3
S
A 33x10° dsinO: ,\)\

B 33x108 o A- | x (S'XIO 3,31 X0 -6

C 30x10? (@] s (13

D 3.0x10° o < |
Ul +1000 = 302
3.3 )(IO (Total 1 mark)
16 In the diagram, P is the source of a wave of frequency 50 Hz
Q
il 2 » N
20m N\, 18 m
v a4 not to scale
\
\\\‘
\\\.
P< > ~ R
30m

The wave travels to R by two routes, P - Q — R and P — R. The speed of the wave is 30 m s—1

Pl A«”«wm 38-30: 0w

< __ s =0 CO WA
5 ';o
80 | 33
0:60
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What is the path difference between the two waves at R in terms of the wavelength 4 of the

waves?

A 48] o
B 8.0l o
C 133l (@]
D 20.04

(Total 1 mark)

17 An electromagnetic wave enters a fibre-optic cable from air. On entering the cable, the wave
slows down to three-fifths of its original speed.

What is the refractive index of the core of the fibre-optic cable?

A 0.67 o

B 133 n: 4 < | -
C 150 =~ (o '3/5

D 1.67 E|

= \.{7

wly

(Total 1 mark)

18 A diffraction grating has 500 lines per mm. When monochromatic light is incident normally on the
grating the third-order spectral line is formed at an angle of 60° from the normal to the grating.

What is the wavelength of the monochromatic light?
|

A 220 nm o xz AmG: 5008(03 > st go
B 580 nm E| " 2

C 960 nm _7

D 1700 nm - >= 577 x10 w

(Total 1 mark)
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19 The diagram shows a ray of light travelling in air and incident on a glass block of refractive index
| 15

What is the angle of refraction in the glass? W, &9, s ll\z VY 02

A 225° [=] O:l s (V\l w@) _L x S Sy
B 23.3°
C 331° [e] = 33-0%44%54

D 59.4°

(Total 1 mark)

20 When light of wavelength 5.0 x 10~7 m is incident normally on a diffraction grating the
"I fourth-order maximum is observed at an angle of 30°.

What is the number of lines per mm on the diffraction grating?

yomh . 4 X5.0X0

A 25x10? (@] - -
_B- 2.5 x 10° un @ U 20
C 1.0x10° A: +-0Xll5 J

D 1.0x10°

(Total 1 mark)
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