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11th Physics (2018 — 19)

(4thQ, #2 Mini Test)

=
Class No. Name J // -7 ~ "
PLALAA g2 Ty

In a calculation problem, describe equations
clearly and systematically enough to show
how to solve the problem. If not enough, vou

won’t get any point.

Gravitational acceleration rate g = 9.80 m/s?

The speed of sound in air

In this test, use 343 m/s as the speed of sound in air.

The speed of light in vacuum ¢=3.00x 10°m/s
Elementary Charge ' e=160x101C

Electron Mass me.=9.11x 1031 kg
Proton Mass myp = 1.673 x 10-27 kg
Coulomb’s Law Constant k=8.99x10°N - m%(C?
Universal Gravitational Constant G =6.67x 1011 N - m?/kg?
Avogadro’'s Number Na=6.022 x 10% mol?
Refractive Index of Water n=1.33

Refractive Index of Ice n=131

Refractive Index of Diamond n=242

Refractive Index of Glass n=1.66

4 pt/question x 13 questions = 52 pt Max 50 pt [Total 50 pt)
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In this test, use 343 m/s as the speed of sound in air.

(1-a) It was dark and windless night. Suddenly you saw a flash of
lightening and 3.5 seconds later you heard the thunder. How far away
was the lightening bolt.

(1-b) Later vou saw a flash of lightening again and 4.0 seconds later you
heard the thunder. How far away was the lightening bolt if the wind of

20 m/s was blowing from the direction of lightening to you?
(Equations)

fa) d=vT = 303> 285 /200,88 —> /00 [m

(£) TV =T, +2,=3¢3 + 20 = 343 (/4]

J

d=1pf=g83>4.0 =452 —>» /500 [on]

(1-a) Answer

/XL O My

(1-b) Answer
s8&00 my

2) Using the Quincke tube shown in the figure, a sound continuously emits at the
opening P as the part B 1s slowly sliding and pulling out of the part A. At
another opening Q, destructive sounds are heard every 6.5 cm sliding. Find the
frequency of the sound.

(Equations)

()

{f,—'f),": %X/Zm*") W =D 0’5_)\ J
Vi T/ )TN -
m= 2 2, (TN .])\
;\ = 4 Fewm x 2 = _/j,ac.w
? A 5. 1 BV S
A 0,/
(2) Answer

2440 /-/& 127
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3 ; i /) E_ ”
(3) A violin produces a sound intensity level of 62.5 dB. “ S o &
(3-a) If ten identical violins play at the same time, what is the intensity level? 5 o+
(3-31 By what factor the loudness increases for playing ten violins in comparison

with playing one violin?
(Equations)

(a) £2,50B ts0dB = 74, A B

(1) 19 Lnes i ifmf'.‘é« =2 T mea Z—udhu-b

(3-a) Answer

70]. T3

I8/

(3-b) Answer

(4) You can hear sounds at the backside of a wall, the sound of lower
frequencies like 100 Hz. Explain why in terms of properties of waves

quantitatively.
(Equations)

(4) Answer
The sound of 100 Hz has a wavelength of 3.4 m. This is comparable with the height of a usual wall, and
then the sound diffracts and spread outward. This is why we can hear sound produced at the backward of

the wall.

T
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(5) Two tuning forks have frequencies of 278 Hz and 292
Hz. What is the beat frequency if both tuning forks are ( (( )) ) ( (( )) )

sounded simultaneously?
(Equations)

£=|t-1

.-]3,76”——2}721 = ‘_t/(,[

=

(5) Answer
o o
(6) The frequency of the standing wave shown in the figure
) (
1s 202 Hz.
(6-a) What is the fundamental frequeney of this pipe?
(6-b) What is the length of this pipe?
(Equations) .f
2 202
_ P = — = —=/0]
(a) _Fz = e ‘f | 'fn 2 =
3
- Vo 3¥ - 498 = /, 70D
/\ 2 =L — L= Py = LO2
vl W F)
4
(6-a) Answer
/o) H c}
£3/:

(6-b) Answer

/.70 M
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(7) Taro is speeding toward an island with a speed of 24 m/s when he sees
Hanako standing on shore at the base of a cliff. Taro sounds his 333 Hz

horn.

(7-a) What frequency does Hanako hear?
(7-b) Tarao hears the echo of his horn reflected back to him by the cliff.
Find the frequency Taro hears in the echo from the eliff.

(Equations)

(z) f' =

1

i

i

o+ Vo

r

3!,(—_3 + 24 )(‘333)

3 YD -2¢

/ /50 x333
3 £2,.95 —= 387
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(7-a) Answer
SER:S H}
(7-b) Answer
383 Hj
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(8)
(8-a) A TV screen has 3,000,000 pixels. When the screen shows the image in
the figure at the right, how many green color dots are lit?

(8-b) Find the frequency of green light with a wavelength of 551 nm.

(Equations)

gt wtele  FlT
(@) R REG LG
oD

White | Yellow

g 7

{
_S09%0 5 008 446500 " [(Ga) momer

\ &
& ‘f' A $ & /»"’/5? 2, e0e, 000 dafg

(8-b) Answer

=
= e e (i Fay <0

(9) Unpolarized incident light passes through two polarizers whose

transmission axes are at an angle of 0= 30.0° with respect each other. Incident 1

What fraction of the intensity is transmitted through the polarizers? light ‘/, 10/
y e

(Equations) o I 7
! /
5 f I ID ‘\‘ I J | :
J : =—de - T \. |/ Transmitted
. .- light
a ¢ '
I = I.l C‘W t'..? 0. O I =
2

= o
L1, cewjo 0
2

—

It

L 780
Iax 5% 0 rd

= p. 37521

— y’;&'I

(9) Answer

0.9 78
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(10) The angle of refraction of a ray traveling into ice cube (n = 1.31) from -
air is 38" . Find the angle of incidence. :
(Equations) 38

| i &0 =/ 30 A I8

=9 506 €

P, =$3.74 —$¢

(10) Answer

Normal
(11, 12) A beam of light in water (n=1.33) enters diamond (n = 2.42) at an 1
angle of 0=64" relative to the normal. |
(11) Find the angle of refraction. ‘
64°|
(12) How does the light propagate at the interface between the diamond Water n=1.33 -"1'
and air? Draw lines showing angle(s) in the figure and explain. | m
(Equations) n=242 [ -
o . '
) : L0 = 2,y 2 A 6 -
(it ) 1. 33.4pne b4 < . - Diamond Al
. — __1_23__-————'5—%— = 0. 4P EO
A= s
©
Air

&2__:_2?’50 “————)30

& R b e
(12) 24240276 = 14
. (11) Answer
o = 0.1 25 >0 { J’Oo &8/
5 q2 Ab. = |anGo — wn bt T
. - 0. ¢33
e =2¢¢
(12) Answer
Draw lines in the figure.
Explain here.
The critical angle at the interface between diamond and airis 24° .  The incident angle 30° is larger than
2 6/

this, then the light shows total refraction.
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(13) Sunsets are always beautiful! The next time you see the Sun just about to set,
explain the physics of sunset to your friends or family members.

(13-a) Explain why sunsets are red in terms of the properties of light.

(13-b) Even though the Sun is visible at sunsets, actually it’s already below the
horizon. Explain how can we still see it in terms of the properties of light

(13-a) Answer

Most of the Sun’s blue light has been scattered of in other direction because the scattering due to air molecule is

larger for the light with smaller wavelength typically blue. This leaves us with red light.

! 376

(13-b) Answer

It is due to refraction. This refraction is related to the density of atmosphere. The atmosphere is thicker at the
bottom than at the top. The speed of light is faster a the top and slower at the bottom. Then the sunlight is

bent. At sunsets, we see virtual image of the Sun that is actually below the horizon.

8 5/9/2018 By Tohei Moritani
Keio ?lcadémy qf New York



