S

(Al KtE  Lve
S :f'll-% -&M T 1) ; f :‘i ! (f
11thPhysics 3rdQ Exam 2018-19 )
f/} veiceg®  §b.2 Jiee S3lfee 5T 3 e
V_,_ih'ﬂ. %5 2.¢ fre 29 & fre £ 9 {'/M:

11thG Physics (2018— 19)

3rd Q Exam

(March 19, 2019)

Class No. Name MZ»M
L o
ﬁ . o In a calculation problem, describe equations
)-‘K Lo clearly and systematically enough to show
b how to solve the problem. If not enough,
W you won't get any points.

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

Lab Reports

Gravitational acceleration rate
Universal Gravitational Constant
Elementary Charge

Electron Mass

Proton Mass

Coulomb’s Law Constant

Magnetic Permeability of Free Space
Avogadro’s Number

Speed of Light in vacuum

1
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Exam

. [Total 100 £

Number of

Score
Lab Reports ’

g=9.80 m/s?

G=6.67x 1071 N » m¥kg?
e=1.60x 1019 C
me=9.11x 103! kg

mp =1.673 x 10727 kg
k=899x 10° N + m¥/Cz
po=47 x107T - m/A
Na =6.022 x 1022 mol?!
¢=3.00x 108 m/s
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11thPhysics 3rdQ Exam 2018-19

(1) In walking across a carpet, you acquire a net negative
charge of 50 1 C. How many excess electrons do you

Ve
have? ca
(Equations) wvi T

£

: ebre T v

=l
/‘ E.‘ f} A :‘,1:) [

#3 5 e
= 9/, 25 X/ — 3 Xx /0

(1) Answer

[ <y fﬂr i’ #e.ﬁ; ¢ 'ffhm g
o

Faap) A--éi’ Tv s
(2) The following figure shows an experiment using Saran
wound round Styro foam, an aluminum tray and a neon
lamp.
(2-a) Draw the distribution of charges in (2-a) to (2-e).
(2-b) Also show which plate in the neon bulb glows.

Styro Foam Styro Foam

(2-a) (2-b)

(2-c 2-d) (2-e)
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11thPhysics 3rdQ Exam 2018-19

(8) The attractive electric force between the point charges q
and —2q has a magnitude of 2.3 N when the separation
between the charges 1.3 m. What is the magnitude of charge

q?

(Equations)

fr hﬂl?l}-z;{ - £ 2 &
E-—". - i Jf-}
3 j.;‘ l"' s"‘}-
2 fe
L= | __F
(® V ;’E
AT
b 2 x 5,.@} 5 /.0'?‘
‘_ ‘ ‘.r e — -
S LA S 4199 x 1077
S L3 1279 x 7"
..,\S"
= foF x L3 X 2O
,._s-
= /‘ CL? Ey /‘0
—> /5 x/0

3
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A 4

1.3 m

(3) Answer

, k.
085 x s0 Lo
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(8) A charge q1 = -5.6 1 C is at the origin, and a charge gz =
-2.4 4 C1is on the x axis at ¥ = 1.00 m. Find the total force
acting on a charge qz = +1.7 u C located on the X axis at x

- BE
=0.75 m. q; HTUC q>
=56uC -24uC
(Equations) = ® o 4
0] 0.75 1.00 [m]

. " 5
0.7 %
- s
Fo= R 28 M (7
2 S .
£,25%

F:”F,ff"";

5 ) ~f2 ' ;
= §VIx/0 x0T xr0" x (7,
-3

= ‘?:?)}X/Iﬁ/; "(L/O o ‘\/354.4:,(_ ‘Hj).aé)

o x 2§,

i

(3) Answer

4
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(4) An electric charge q1 = +7.0 1 C is placed on the y axis
at y = 0.85 m. Another charge q2 =+7.0 2 C is placed on
the x axis at x = 0.85 m. Find the magnitude and direction
of the total electric field at the origin due to the two
charges.

(Equations)

z

5 7 0xs0 ¢
Mo e—_—

o, &; S Z

1)
&
~
e

O I
~ |
<

5
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J
y=085m 8) q;=+/7.0 uC

q2=+7.0 HC
- Q@ *
X=0.85m
A ,) ‘:/
Fg
E et

(4) Answer
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(4,5) A uniform electric field is established by connecting
the plates of a parallel-plate capacitor to a 12-V battery.

(4) If the plates have a separation of 0.65 cm, what is the High v

magnitude of the electric field in the capacitor? l i S “T
{1 E d

(5) An electron moves from the negative plate to the 12v Vl. ot |

positive plate. Find the change in electric potential energy b’ g~ o T

for the electron. Low V

(Equations)

(4’.’) E = ¥ = /2 Vz

s .65 xr0
= } th AR ;'; o 3 .
/5’,‘-’6 / _“__“___3(‘ &)(//_:(} (V/n.—'}

<7 y- BV =-ey

S =~Lib60 K yO x /2
. ~F g ;s
= =7 3 s £ ) g - A
i f,. X( L A —— -—/, }) e /{_/\ ( J/
(4) Answer

(5) Answer
7 (A

-/ 9 xs0 "7

W
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(6) A uniform electric field is established by connecting the
plates of a parallel-plate capacitor to a 12-V battery. An
electron is released from rest at the negative plate and

reaches the positive plate. Find the final speed on the ‘:Jf A i
electron. \ Vi G/*l‘

(Equations)

& wy— A
CJ)’I € u.ef.;/(w ‘{ it 7//’7’( .

: 4

i 2
—— YT
= r

g2y =

ﬁ[ 2 XV

X =

s =

Low V

= / 2 x4 LoA m}'"’y x /2
v BT
vy T L4l x /C
" £
2 2, PEd w LD —> 2
(6) Answer

. L€
X 70

(’M“/x
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(7) In Physics Lah, you are measuring the resistances of
various shapes of conductive paper. A piece of paper (A),

40.0mm x 300.0mm, shows 185 k Q. Predict the resistance

of the combined sample (B) where a 25.0mm x 150.0mm

sample is combined with a 25.0mm x 400.0mm sample, as

the figure in the bottom shows.

(Equations)

(85 KL x 459 %c
x?ﬁ{f’ 2$‘
Rl T sl
185 RO x el
A SO
i~ (43 3297
R =rs07.6 RiL — o

8
Keio ﬂcadémy

{A)  400mm
300.0mm
150.0 mm
2somm N
o R e S
(B) 400.0 mm
— 400 mm sample
Clip~ » Clip
]

150 mm sample

= /98, B

2747 f0
'Jr:\; -'l i
(7) Answer

/OF kAL
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(8, 9) An electric device operates on a 120V,
(8-a) If the power consumed by the device is 1550W, what
is the current in it?

{(&-b) When the above device operates during 8.00 hours,
find the electric energy consumed in kWh.

(9) If the above device operates on a 100 V, what is the

current in it?

(Equations)

('f:i) P =
T et . LiSD

v T e =/2.%2

(F) W= pyg
= /f..f" ;};‘:) W x F oo E':‘ = ("2/ ros |
2

£ \/ , )
() Peg —p- 20 _ o,

R R /§Fe 2P0 ()

I_—,- -_\:i - O
R #.2135¢c 79726

(8-a) Answer

&

/.7 /i f3 4

(8-b) Answer

/2. ¢ RWE

(9) Answer

/0, & A

9
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(10) Find the potential difference between the terminals of the
9.50 Q resistor in the circuit shown.
(Equations)

16.0V_

- E
1

R
ih, &
PSP
o £6.0

22,2

= 0.7207 x P 4p

- L/’:-l— 3 A . [, &1 (Lj )

(10) Answer

[/; 1?\' ..’;-‘ \,/ j: ¢ ";2‘

LA

10 3/15/72019 By Tohet Moritani
Keio ﬂcadémy of New York



11thPhysics 3rdQ Exam 2018-19

(11) Find the potential difference between the terminals of the

9.50Q resistor in the circuit shown. e
(Equationst) t 3.90Q | P
laQil 7.200) H 9.500) H
( [ I ) |
R 4z | 9% 8.800 |
— 1
R = 4 o054 (S

- /b, T o )
= Py = - == OS",_')Z /7')
-l ﬁ\ t( /) }b (
. . 8.0
I’v”";"«‘) = p5.798524 x - - =0, %787 (A)
' 7.2 +85

(11) Answer

371972019 By Tohei Moritani
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(12-a~e) When the current is applied in wire, the north pole of the compass moves in the direction, A or B.
Answer A or B.

Top View

Resistor

+ -

Battery Switch 12-a

Top View
S i
=
A /
Q’v B
Switch
Battery =
+ - +
]
Resistor 12‘(:
Top View

(12-a) Answer

B

(12-b) Answer

A

(12-c) Answer

Top View

(12-d) Answer

A 7 )
({B/ )
J (12-¢) A

( +/ e) Answer

Battery Switch

12-e

12 371972019 By Tohei Moritani
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(13-a,b) Electron beam is shown in the Crooks Tube. A magnet is brought near
the tube as shown. In which direction does the electron beam move, A, B, C or

(13-2) Answer

C

(13-b) Answer

D

(13-h)

(13-c,d) When the current is applied in wire, the metal rod moves in the
direction, A or B. Answer A or B.

(13-c) Answer
(13-d) Answer
Battery Switch f:?-\

(13-¢) (13-d)

The figure shows a motor. How does it rotate, in the direction A or in the
direction B?

(13-e) Answer

B

(13-¢)

13 371972019 By Tohei Moritani
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(14-a,b) When the magnet is moved as shown, the galvanometer shows a swing to
the positive or negative side. Answer “positive” (+) or “negative” (-).

(16-a) (16-b}

(14-c) The instance the current is applied in the coil at the left, the galvanometer
shows a swing to the positive or negative side. Answer “positive” (+) or “negative”
).

Iron Core

Resistor \v 9 i @
- +

Battery Switch

(16-c)

(14-d) A one yen coin slides down onto a magnet where the N
pole directs upside. When the coin passes through the upper
edge and lower edge, a current flows inside the coin. Predict
the directions. Answer two directions from A to D.

{14-e) The figures show generators. The coil rotates around
the rotating rod in the direction shown. the galvanometer
shows a swing to the positive or negative side. Answer
“positive” (+) or “negative” (-),

(14-e)

14
Keio ﬂcadémy of New York

(14-a) Answer

(14-b) Answer

“#

(14-¢) Answer

4

(14-d) Answer

/A and D

I

(14-e) Answer

,]L
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(15) Two wires 24 cm apart carry current I = 1.8 A and I»
=6.8 A, flowing to the positive X.

(15-a) Find the magnitude and direction of the magnetic
field at the middle point between the wires.

(15-b) Find the magnitude and direction of the force
exerted on the wire-1
(Equations) .

(a) B, = -

&
»
i

?'.’;jﬁl -
BEBis Hy = 220 ( &,

&y i

=§3.3x00 "

1
oy
b
<
X
=)
A
S

15
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‘}J

Wire-1 I1 =18A
B, B.
® @ g g I~ 24cm
Wire-2 Iz = 68 A v
W 1.00 m ’
- it }

—s 8350 (T) @

R O
o
G2 Y
roxet M|
(15-a) Answer e

Z

F 3xs0 T
‘f’l‘ﬂ.‘:._-"“f;’ce Z  (er 5'5:‘.’“7({6.?& P &€ /)

(Jz (;/E

(15-b) Answer
-— \' )
/. D xre N

Cr

f;'ru:f ,-:,-‘:;'g,-_.c
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(16,17) A proton travels to the positive x through a region

of space where the magnetic field point to the negative Z , @ ® — ® ®
as shown. B
(16) Find the direction of the magnetic force exerted on the ® & ® ®
proton.
. ¥ ® ® ®
(17) The speed of the proton is v = 1.42 x 107 m/s and the p O—>v
magnetic force is 4.25 x 10 12 N. Find the strength of the ® ® ® ®
magnetic field.
(Equations) ® ® ® ®
(ib)
(fr,-)) F - :’? th
B e lﬁ..;_
7
T I i 5
g2 xs0
; ; -7 o~ F
[ 42x707 x fpoxro’’
— W - Y, /-
/877 > /87 (T)

(16) Answer

(17) Answer
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(18,19) The figure shows the voltage change of a 240V

v
alternating current. Find the followings: VI
R
(18-a) Period, E 1
(18-b) Frequency /
(19) The maximum value of voltage. Time

(Equations) /‘1 2 1\7 Y ‘\:r[)ﬂ 0's]

(%) f:“_—‘
-
i
B 'f,f)%/’()“
= 25 ¢ —> 28
(#3.)

\//‘vtf-'l’f'f = \}r—; VY‘”" s

i

r

= 33 ¥ — 337201 °" Suo (V)

(18-a) Answer
2

Y 0 x/0 3

(18-b) Answer

(19) Answer
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(20) An alternating EMF of 120 V is applied to a

transformer having 4000 turns on its primary and Primary }gﬂ_-;ndary

2500 turns on its secondary. On the secondary i C"" Core 7 i

side, a heater is connected: its specification is ‘ ;

1100W for 120V. Find the followings: :; Cnater
Z
L

AC Generator

{20-a) What is the secondary voltage?

(20-b) What is the primary current?

(Equations)

( [£3 ) . A s

VJ = V ¢ ol /\,j 3
280
= /2L :
{20 x Looo
=750 —s 20 ()
(Z‘- ) A 3 W
P = ._.\‘_/.;... —— j.? 4 B @ \/ (20 =
- - e — ———————, T P ~
4 = fioeo /3 o ( ~e)
I V.L - '7.._‘? , O
= e o = ~ e 4
TR By TEPAP ERD
v; Ii = V 3 i 2z
v T Ve Is o Tl ) e _ _
= e : = B, T F O = Be A
! v, /20 5.8 O B > 3.6 (A)

(20-a) Answer

46 /%

(20-b) Answer
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(21-b) A power station produces electric power of 600 kW
at 20 kV. The power is transmitted 250 km totally over
transmission lines whose resistance is 1.2 Q/km.

ez
In order to decrease the power lossthan 1.0%, what turn
ratio (secondary/primary) should a transformer be used
before the transmission?
(Equations)

72 4 e R G —_ A )
R =vs2x 260 =300 (J1)

boo kW x

Plls) = T°R P e _V( 7T
oo
} p 600 4 / ,}JE\
P=VIi Vo= S ke
L G, %7
«,.ij e L‘/! . - _-/' ; ’-,l f:’_ L/ B , ﬂ—;
Al V, >0 ?Ll,f == {2 /

Sower ston

‘ﬁ‘”“

uuu shops and mmu s

PClo:s)

= ¢ €7 CAD

(v

S s

(21-a) Answer

(21-b) Alternating current (AC) is broadly produced in
electric plants, not direct current (DC). Explain why?
(Answer in English or Japanese)

(21-b) Answer

A\ (: Coorge fﬂdﬂ‘rz&f

TT:I«’ i AL e r ( CEA b—( ZM hz!;"’f.-; SR N

Hewr o Pllers) = T2R :

r( 2 1#:( .—’{5 Ud@f}/’:{;f{' LAkt L-a;}_ﬂ

i -é(,rv‘.e‘-w.nj /L-é..s'n.zé;)‘; /fq ,Zt‘r“l«.:»-é--._ ?,:ML. fé)‘a K

~A /’351;,,..:;* f/téaisi-w.f.g:.“,-"(,*".

el 7(}’27“‘, 5 \f—L('.’L,W—/L--»*

‘f—{?f&‘ (78 —Jéf-’j{ﬁ If?ugy: £l ([[(J"—Bx? . \f/ # L’af/‘é‘{%{«’{ﬁ i‘f{?’/gl s

P=VI.

?’;{i}( _1‘1;/;'? .’.’..L-‘\i. Loy S
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Your opinions
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