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12t Physics (2018 — 19)

(4thQ, #1 Mini Test) 5-19-2019

Class No. Name chf e
R
1
In a calculation problem, describe equations
@ L c clearly and systematically enough to show
w T how to solve the problem. If not enough, you

4 pt/question x 13 questions = 52 pt Max 50 pt

won’t get any points.

[Total 50 pt]

Physics Constants

The speed of light in vacuum
Gravitational acceleration rate

Universal Gravitational Constant
Volume of a sphere

Pi

Avogadro’s Number

Coulomb’s Law constant
Permittivity of free space
Elementary Charge

Electron mass

Proton mass
Neutron Mass

Prormen 5%1‘}9 e{ %«x § pace

¢c=2.998 x10%m/s

G=6.674x 10! N - m¥kg?

g = 9.80 m/s?
v = 23
3

s

=3.1416

Na =6.022 x 1023 mol?
k=28.988x 109N - m¥(?

€ 0=28.85x10"2 C¥(N + m?
e=1602x 1019 C

Me

=9.109 x 1031 kg

mp=1.673 x 1027 kg
m; = 1.675x 1027 kg
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(1) A 0.055°T magnetic field passes through a circular ring of radius
3.1 ¢m at an angle of 16° with the normal. Find the magnitude of
the magnetic flux through the ring,

(Equations)

A=zmy’
¢ = BA covl

* Fo]
0058 x x (0,03i) ¢od /b

)

o s a4 ) 2
T 80 %0 —> [ 6Xx70 CT'WJ

(1) Answer

-
[, b xs0 T-m

(2) The figure shows four different situations in which a metal ring
moves to the right with constant speed through a region with a
varying magnetic field. The intensity of the color indicates the
intensity of the field, and in each case the field either increases or
decreases at a uniform rate from the left edge of the colored region to
the right edge. The direction of the field in each region is indicated,
For each of the cases, state whether the induced emf is clockwise
(CW), counterclockwise (CCW), or zero (NF).

(2-a) Answer

N F

(2-b) Answer
Ccc w

(2-¢) Answer

Cw

(2-d) Answer

MF

2 271972019 By Tohei Moritani
Keio ﬂcanfem_y qf New York



12thPhysics(2018-19) 4'2Q MiniTest-1

(3-a) When the magnet is moved as shown, the galvanometer shows a swing to the
positive or negative side. Answer “positive” (+) or “negative” (=),

(3-b) 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”

).

(3-a) d—= /
—
s N |

Ilron Core
Resistor S R
51y
LA
2 2
Battery Switch
(3-b)

(3-¢) 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.

(3-d) 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” (-).
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(14-a) Answer

+

(3-b) Answer

t

(3-c) Answer

A and D

(3-d) Answer

+
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(4) A bar magnet is moved rapidly toward a 55-loop coil of wire.
As the magnet moves, the magnetic flux through the coil

increases from 2.8 x 10°T-m2t05.1x 103 T - m2in 2.1s. The
4.6 Q -resistance 1s connected to the coil as shown in the figure,

(4-a) What is the magnitude of induced emf?

(4-b) What is the magnitude and direction,flowing the
resistance? /—L’ )

pF r}& Ceinet

& iz - Nlm

. =3
$o0 “/0 - 2.8 X0
_.__—-_—_—_____________

=(¢ I

0.133 — 013 (v

® v 0=’3j = 00289 —0.02%2 [A)
R 4,

\/D(‘/b' c."(/":"M B = A

(4-a) Answer

0. 13V

(4-b) Answer

00629 A

B> A
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(5, 6) The figure shows a zero-resistance rod sliding to the right on
two zero-resistance rails separated by the distance /= 0.550 m. The U
rails are connected by a 11.5Q resistor, and the entire system is AN ﬂ

perpendicular to a uniform magnetic field with a magnitude of 0.750 " e /
R=11.5 P .

(5-a) Find the speed at which the bar must be moved to produce a /

¢ ' 1-0350m !
current of 0.155 A in the resistor. I =y
2o

(5-b) Find the force that must be exerted on the rod to maintain a
constant of 0.155 A in the resistor.

(6-c) What is the rate of energy dissipation in the resistor?

(6-d) What is the mechanical power delivered to the rod?
(Equations)

V=2IR=0./858 </, 85 =7782F

a @b Bah Blax

(62) = —— = = —_
vV /7328 : '
’?} = e———— T e — —_— 3 EM/SJ
Y, 0.86 x0.55 %, JI2E s

() F =148 = 0./55 x0.58 x0.8¢

=po07246 W) —> ¢ 0725 (w~)

(&Y P=VI = 1.7825 x 0,755

= 0‘ 2763 — J. 3_75[&‘{] (5-a) Answer
3 &/ /s

2) P = 7 (5-b) Answer
(#) P=F 5 a5 2 N

=0.06394% x¢.32)

= 0.2763 —=0.2726 (W)

(6-c) Answer

O, 27¢ w

(6-d) Answer

0226 W
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(7) While the current flowing in the direction of I, in Coil-1 increases at the
rate of 3.5 A every second, an emf of 6.8 V is produced in Coil-2.

(7-a) Find the mutual inductance between the two coils.

(7-b) Find the direction of the current between a and b.

(Equations)

(7'3) Answer

(7-b) Answer

(8) The inductance of a solenoid with 450 turns and a length of 24 cm
is 7.3 mH.

(8-a) What is the cross-sectional area of the solenoid? 5
(8-b) What is the induced emf in the solenoid if its current drops from
3.2 Ato0in 55 ms?

: A My
%*’ L:Ni,f"f‘"ﬁ/f

-7 7
F¥ xr0 x/0 x/C

S

pre
-

by, 2
X

Mo A

-3 -3 2
=4, FF <70 7
3

—2 6,y xs0 2 mt

b g B
V=~ at 4t
- t— —.Aif._':b-, ,f_ﬁ --—@
L= 25 = A
M
B= Mg I —O
A= A 230l x D24
Mo N* rxio? x wsp* d;
5 '3 0‘—5’42

(8-a) Answer

2

b.G xs0° m

= 0. ¢ 2%7 (VD

(8-b) Answer

O. ¢2V

—2 0, ¢ 2({\/)
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(9) After the switch in the circuit shown has been closed a long b2
time, the energy stored in the inductor is 0.110 J. What is the
value of the resistance R?
Equations | ’ , 7.500 R
U=<sLI
2L/ ZXOJlD :185}37
L2 .cxro S
- o )
R = £ = S22 = ¢ 370 [2)
b 1. 8637
Ll e =0, 02347
R’ 7.5¢ ? R Bkl 8 Z (9) Answer
R= 4230 —s¢2, 3 () 2,3 .

(10) The electric motor in a toy train requires a voltage of 3.0 V.
Find the ratio of turns on the primary coil to turns on the
secondary coil in a transformer that will step the 110-V
household voltage down to 3.0 V.,

N Vi /70 ,
— = = = 34,7
N"" VJ_ 30

(10) Answer

> 7
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(11, 12) The maximum current in a 23- u F capacitor connected to
an AC generator with a frequency of 120 Hz is 0.17 A.

rYms
(11) What is the maximum voltage of the generator?
QO C
(12) What is the voltage across the capacitor when the current in
the circuit is 0.12 A and decreasing?
(Equations)

C11) Jpwe = 0,17 A

~¢
]

/20 f‘fj

C:‘Z%)‘ /OF‘;F
i B . & A7 P
Ky = arfe Vimes = Dpeur Xe = 2 %120 %23 =/0°
= @ 502 —— )
cms = ‘/-i\/wax—é,?3 — 6.7V
(11) Answer
‘ T T ’d,d-qf) !
(12) 47 b

4Pt L2V

9= a2

(80 - 4470 = /35 (0"

v o -
v — \/m,,,x A (9 - 70 )
= 0,502 A (45,70 D
= .94 —> 6.9 Lv]
(12) Answer
6.9 V
5/19/72019 By Tohet Movitani
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3
(13) An AC generator with an rms voltage of 120 V and the frequency
of 60.0 Hz is connected in series with 32.2- 4 F capacitor and a
resistor of 150,@.
(13-a) Sketch the phasor diagram for the circuit.

(13-b) What is the average power consumed by the circuit?
{(Equations)

i

XC ZTE-FC

i

i

~—r

) -6
2@ x 600 x 32,20

»2,348 (s

I

‘\ﬁ N 2 o -
WEE TR Ne TV = 64.53?3733
o«
/-—';—77‘:?11‘770—

Z = J I?Z*‘Xcl

= Ts0® ve2. 8 = (7473
T === = B, M0FZ A
rms 2
Toax = VZ x0.7012 = 8. PP (7 A

R - A2 - p§7653
Cev ¢ = 73 P TVE

Pdl‘d = \/r\ws I}\Wj CCMJ ¢)

jO x 0,702 > o F2653

= P I 25 — P& M/

(13-a) Answer

Sketch it.

(13-b) Answer

78N
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