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Name

St e

Spoint/question x 21questions=105points
Max 100 points

In calculation problems, describe equations
clearly and systematically enough to show
how to solve the problems. If not enough,
you won’t get any points.

Exam ~[Total 100 points]

Lab Reports Homework

Gravitational acceleration rate
Universal Gravitational Constant
Elementary Charge

Electron Mass

Proton Mass

Avogadro’s Number

Speed of Light in vacuum
Refractive index of water
Refractive index of diamond

g = 9.80 m/s?

G=6.67x 101 N « m?/kg?
e=160x 101 C
me=911x 103 kg

mp = 1.673 x 1027 kg

Na =6.022 x 1023 mol?
c=3.00x 108 m/s

n=133

n=242

In this test, use 343 m/s as the speed of sound in air.
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(1-a) A tennis ball is hit back and forth between two players.
If it takes 2.3 s for the ball to go from one player to the other,
what are the period and frequency of the ball’s motion?
(Equations)

T =2, 35x2 = %6 (5D

! /

(1-b) When a 0.321-kg mass is attached to a vertical spring, it
causes the spring to stretch d. If the mass is displaced from
equilibrium, it makes 106 oscillations in 76.5 s. Find the
stretch distance, d.

(Equations)

@T_f_, 5 g = £SH B

x A

= 2T ik T = —————-—-—76( = ¥ |
Trafy 2=  Te-S-=gr57 suiE

m =0, 3>/

Sy i .
g’ 3 i 6.7207
0.72(72 o.32/ B
. T p3¥Tx% 80
#iE = _—*""& (1-a) Answer
. 7 Period: 4 L s
A= 27217 x §90

i Frequency: 0’ 58 Hﬁ

& TL

(1-b) Answer
f/-"‘? ? [ % |

= 0,723 (7))

—>72,7 em
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(2-a) An air-track cart attached to a spring completes on oscillation every b=

(555 SRS

FAMAANAANY

2.8 5. At t=o the cart is released from rest at a distance of 0.20 m from its
equilibrium position. What is the position of the cart at 2.1 s? "l = 2 L Ot 8

{Equations) pr xed r&

(2-b) A simple pendulum of length 2.5 m makes 5.0 complete swings in 16 «.
What is the acceleration rate due to gravity at the location of the

pendulum?
(Equations)

Light String or Rod

(2-a) Answer

(2-b) Answer
7.7 7.6 s

4 373172019 By Tohei Moritani
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(3) In the figure below, the solid and broken lines represent the wave at
t=0 s and t=0.40 s, respectively. Find the followings:

(3-a) Amplitude.

(3-b) Wavelength

(3-c) Period.

A P
q) - 5 —= T = —?
(3-d) Speed
ol _ 2,5
?) i n“;:” . ’ .: “.:

(3-e) The points that are in opposite phase with the point C.

Equations

(3-a) Answer

7, & o

(3-b) Answer
L,0 m

(3-¢) Answer

© o
k= . .69 s
£.2€
(3-d) Answer
p.oL > 4,2

(3-e} Answer

A, E
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(4) A pulse approaches toward a free end Q with a speed of 1.0 cm/s. Draw the
pattern for the wave at a time 5 seconds later.

J Free End !

¥

' [cm]

-2 F (4) Answer

Draw in the figure at the left. Zn R
EDYZ 7Ty (38 4 )

6 573172019 By Tahei Moritani
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(5) Multiplechoice.

In the following guestions, vou can choose more than one.

(5-1) Which waves are NOT electromagnetic?

(A) Light, (B) microwave, (C) ultrasound, (D) gamma ray

(5-2) A single pulse in a uniform medium transfer

(A) Energy, (B) mass, (C) standing wave, (D) wavelength. R

O

(5-3) Which is an example of a longitudinal wave? (5-2) Answer
(A) Gamma ray, (B} ultrasound wave, (C) X ray, (D) Ripple.

™

(5-3) Answer
(5-4) Which color of light has the lowest frequency?
(4) Green, (B) yellow, (C) violet, (D) red

®

(5-4) Answer

o

(5-5) In the diagram below, the solid line represents a wave generated in a rope. =
(5-5) Answer

“"’

(i ‘ o

N

As the wave moves to the right, point P on the rope is moving toward which
position?
A A, (BB, (C)C, (D

273172019 By Tohei Moyitant
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(6) A cell string between the bridge and upper end is 75.0 cm long, and this sound
Au note (440 Hz) when played. Where must the cellist put a finger (what distance
x from bridge) to play Ds note (587 Hz)? For both the A, and Ds notes the string
vibrates in its fundamental mode.

Equations
Byt |
/\ = 22078 =/ m ,"/;f; B
) L
A SR
v LA =P - f=yo
=07
2 = .,,it X o= HRD C
f fe; 7t
GuPrxs g - .
pe SMEXAL o e i P B f W
$P7 2
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(7) The figure shows a standing wave of a string 5.50 m long

and at a frequency of 854 Hz. /_Y_‘ T
< m

(7-a) What is the wavelength of the standing wave? 0

(7-b) What is the fundamental frequency of this string?

(Equations)

A ¥y = £4m s o=

(%) f .5 2 o ex B P
!

W= F A= ps0 228

A{22L = £HeD

| p _ D Prgx2.258 o,
\ T Ty O TS . - sl
\ g v o 2 o

(7-a) Answer

2. 78 o

(7-b) Answer

&Y H
a
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(8) A pair of in-phase stereo speakers is placed side by side,

0.85 m apart. You stand directly in front of one of the
speakers, 1.1 m from the speaker. What is the lowest

frequency that will produce constructive interference at your

location?

2 =[1v+oecs = 5,390

) lpg¥e-Li: = 0.278
AT P“:’—R_ At

*»743
_f_:: W — - //?35%‘
g.270
)4 = /M3 —s /Zoﬁf/&
§ bitewr

(8) Answer

/200 H,
c
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(9) The organ pipe open at one end in the figure is 6.35 m long. What is the
frequency of the standing wave shown in the pipe?

(Equations)

] x& = 6.35
4
A

il

(10) The frequency of the standing wave in a pipe open at both ends shown in the
figure is 722 Hz. What is the length of the pipe?

(Equations)
A )
—— e A==
IV {é
\ v 3¢3
e
o 7 2 2
y¢3
e = M-
oL o &
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(9) Answer

P .
A5 /¢ £~ -

(10) Answer

O, 72/3 M

573172019 By Tohei Moritani
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(11, 12) A tune fork on a cart is approaching a wall at a speed A B
of 1.6 m/s. The frequency is 858 Hz. 2

(11) What frequency is heard by an observer B standing near &

the wall?

(12) The observer A hears beats that is produced by the direct

1.6 m/s

858 Hz

sound from the tune fork and reflected sound from the wall.
Find how many beats the observer A hears.

{Equations)
pfed” ead f: gty

Cl’) f; ’ V f

(iz> P P

ff{a}( = | f-£7) =

| @420 -

/

5 >
YLD T

o
———— P5F = Jé2.0 —P4>
PYI -/ b

+71.8

(11) Answer

7, CID
(12) Answer
P H,
(¥% %)

573172019 By Tohei Moritani
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(13) A beam of incident light in air strikes a surface of water (n = 1.33)
at an angle of §=46" relative to the normal as shown in the figure.
How does the light propagate at the surface? Find the angle(s) between
the propagation path(s) and the normal and draw lines inside the
figure with the value(s) of angle(s).

(Equations)
» LJ ; 3
! A b t o~
;
At
< V)
o f e
A 5

(13) Answer Draw lines and angles in

with the value(s) of angle(s).

(Equations)

1,33 den ¥6 =

1

A O

the figure.
}
Normal o g
g 3 Incident ; et
| Light
0, swoy (a) T
Air 4
—33 A
Water A
A
i33°
| {or
§ y&°
At
(14) A beam of incident light in water strikes a surface of at an angle of
B =46" relative to the normal as shown in the figure. How does the
light propagate at the surface? Find the angle(s) between the
propagation path(s) and the normal and draw lines inside the figure
(14) Answer Draw lines and angles in
the figure.
A O Normal
9547
) ® [ .
7;) / —> 73 (b) .J : _:LL o
PP
Air —7
Water

Incident
Light
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(15) An object 13.0 mm high is 12.0 mm from a convex lens whose focal length is
18.0 mm.

(15-a) Calculate the location (the direction and distance from the lens), the type
(real or virtual) and the size of the image formed.

(15-b) Mlustrate ray diagram showing how image is formed in the figure.

(Equations)
/ d { !
e > — = = $t=—36.0°
a & 7 ] TN
1 -y
L 35- o
P fome | - P i o
M & T4 | e F Ot
f ’ 3 00 * 220 = 8 ? O M (15-2) Answer

Location ,{f:.f‘ oigle , Jdo™M™M
Twe |y tunt
Size K 9‘ O mua

(15-b) Illustrate in the figure.

a=120mm
R f=180mm

/A= 13.0 MM

14 5/3172019 By Tohei Moritani
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(16) An object 16.5 mm high is 55.1 mm from a concave lens whose focal length is
25.0 mm,

(16-a) Calculate the location (the direction and distance from the lens), the type (real

or virtual) and the size of the image formed.

(16-b) Tllustrate ray diagram showing how image is formed in the figure.

(Equations)
oo ! I , %
Y
£ ==y, 20
T LN (16-a) Answer
M=z '1 = } _g—::—v/)l = ,3/12) Location ﬂj,—' PR2 e
i - i /
Type o teead
’
= (i 5 }
4 £ o LS 30 312 Sire b i
= ¢ / 174 ?.ﬁ TRy J‘ // 5“ (16-b) Ilustrate in the figure.
ot ! - \

o

A
/a

f
-.‘J .
| F O F
: | S
| l ! a = 55.1 mm
: | ’ f=250mm
< a : Py
l o S —_—

| , /a= 165 mMm

15 3/3172019 By Tohei Moritant
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(17) You are standing at the shore of lake around at noon
and observing the polarization of light with a polarizer.

What polarization angle, horizontal (H), vertical (V) or
diagonal (D), does the light have at the following points?

(17-A) The surface of the lake

(17-B) The sky

(17-A) Answer

(17-B) Answer

-

(&t 72>
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(18) The figure below shows four different cases where
light of wavelength 1 reflects from both the top and the
bottom of a thin film of thickness d. The indices of
refraction of the film and the materials above and below it
are indicated in the figure. In which of the four cases will
light reflected from the top and bottom of the film
interfere constructively ifd = 1 /2?

(Equations)

" /) \ )
o Fucaca 4% A “P”fé'ﬂ?'«‘f” _,{!fiaéxf@"ﬁ” =

/ ’

2

W

v JM ¢ Rae 6‘;{ (?//}\’.}-'31 Fif ~f§.—f§;4v 2P Mfw_ ﬁ-ua{, (58 -3

> N =D (aney) =L phapossib

o P e N
2.0(-——-';‘ 2 !")’,d’:’?

(18) Answer

B, D

(282D

J' 16 ! 1.4 1.4 1.6
W T I N
d 1.5 1.6 y 15 1.4 .
]
T 1.4 1.4 1.6 1.6
A B C D
" J P i )
; Py Opprs i1 «
v Lag o 005 T e ﬁ
A fé‘ £ F'_M)é_d,{ M‘ﬁ_,-}_p
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(19) Light from a He-Ne laser (1 =632.8 nm) strikes a
pair of slits at normal incidence, forming a double-slit

interference pattern, as shown in the figure, on a He-Ne Laser ‘ . 36/;, "
screen located 1.40 m from the slits. What is the slit 632.8 nm . .
separation? g ' i )
(Equations) L=1.40m (
Central
Bright
o v § = m
. =g
L o= /ta.uf g =
am A L
o = A e
I -
AT E32 & xrp
L= Jubd
-3 N
7 A = /P >/D 3
y 3x432,8xr0" 7 %7y o0 4
TR T2 7 xp0 T (M)
A S
Y .3
R Ib
el = 3
v
p = 82055
(19) Answer
&P /M A
(i1&2)
573172019 By Tohei Moritani
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(20) As shown in the Figure (A), an air wedge is
formed by placing a thin material between two glass
plates 22.0 cm long on one end Q, and allowing them
to touch on the other end P. When this wedge is
illuminated with light (wavelength: A = 589 nm)
stripes are observed on the glass.

Five dark lines are observed in the Scotch tape (15.0
mm wide) put on the glass, as shown in Figure (B).
Find the thickness of the thin material, t.

(Equations)

Light
Wavelength A =589 nm

(A) Side view I

i
T
P 22.0cm Q
!B_) Top view o

i ' -—- Scotch tape

‘T_S.Orm;ﬁ’
2d = ram < wm)
P
dwm = "; m Awmsy = "'_5_‘(/”“”*-’)
-3
A &9 /0
4.’.30(, 2 é’!w-';"'"d!ﬂ' = ‘; = é'—'—__?h_ﬁ_u
]
JtOx r07 e ,,/‘/fdge
a_ = -——_{—ﬁi — \9,00 w0 mwA Ar:..f_.,_,_—--»——"‘f“’,
7Y a W = )
a. .‘Aﬂ[ = L 7 Z
- P
;. Ad L $80xp ' x0. 22 0
- a 2 x3.00xr0"3

= 2/.59)(/5)—\

You have one more question next.

19
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(20) Answer

2/ 6 pmom

(i3 ~ )
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(21) Did you study 11 grade physics seriously and enjoy it?

(21) Answer
Circle your answer.

Yes No Neutral

(iov )

[l
G
Pl
i

(R

Opinions & 7., Your name:

I am very happy to meet you! §E—F, HIRENISREo/k, WDOTH
Physics Room [CE > TL &L, BRI %475. Tohei
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