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In calculation problems, describe equations

clearly and systematically enough to show how

to solve the problems. If not enough, you won't

get any point.
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(1) An emf is induced in a conducting loop of wire 1.22 m long as it changed Ar—
from square to circular. Find the average magnitude of the induced emf if
the change in shape occurs in 4.25 s and the local 0.125-T magnetic field is g
perpendicular to the plane of the loop. [
(Equations) _W—J_‘
S
A="f) b3t PSSR g
Z
f [ 22 v
= A% ap? = wl= = B =0, 118
<g,pf303 ' an? 47
V= )Al‘ﬁ’ g S 0128 x(018Y -0.:04303)
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____o./2§x0,02§¢ P sk g O —s 2.5 0 (V)

+, 23

(1) Answer

7.8 <00 \/

(2) A long, straight wire carries a current 7, as indicated in the figure.
Three small metal rings are placed near the wire (A and C) or directly on
top of it (B). If the current in the wire is ing with time, indicate
whether the induced current in each of the fings is clockwise (CW),
counterclockwise (CCW), or zero (N).

,v:,fc,g,e'a J—»!“‘{‘

(2) Answer

¢ w Vo fcow
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(3, 4) The wire loop in the figure is being pulled out of the magnetic field
at a constant rate. If the field is uniform (1.50 mT) in the region shown

40cm

and zero elsewhere,

(3) what is the induced emf in the loop? o ]Z ‘ l; %m;‘s
4 d

(4) what is its direction, CW or CCW?
(Equations)

\/ = UB/

- ~2
D x /80 X0 X L OXIO

1

- -~ o i
= /2, 0x/0 — A B XAGT W

(3) Answer
—«
h 2 Xid . ,,
V (¢iz)
(4) Answer
(se%)
(5) After the switch in the circuit shown has been closed a long time, the
energy stored in the inductor is 3.11 x 10 J. What is the value of the 47.50)
resistance R?
(Equations) L
’ 2 300V 55.0mH
U=— L1
2 R
P o 1
— I pass f 2/ - l 2x 3 tixrn3
L 5% g™
30
1= — =0 336
Rag 7§ (5) Answer
30 | A7 SL
5 (264
O 3363

=L, 77 =2 &l ]
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{6) An AC generator with a frequency of 30.0 Hz and an rms voltage of 12.0
V is connected to a 45.5- 1 F capacitor.

(6-a) What is the maximum current in this circuit?

(6-b) What is the current in circuit when the voltage across the capacitor is
5.05 V and increasing?
(Equations)

J T Vi s
@ X.= amfe Tae= 7 Lo =12 X&
= J_; X 12,0x2T X 30,0x 40t xyp b

= 0,/464h = 0,126 (A)

(’5) V' = Vpax avn B S Vwax = V2 12,0 14, 97

9 < pi () =i (£25 )
= A Vinar " {\ tb. 7D

0
/

(% &)

= /7.
I = Imax /(LA'"(Q +q0”)
=y jutb A (02,31

= g 2330

(6-a) Answer

0, /485 A

($07.)

(6-b) Answer

o, /29 A
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(7, 8) A 65.0 Hz generator with nan rms voltage 135 V is connected

in series to a 3.35k Q resistor and 1.50- i F capacitor. —
1
(7) Find the rms current in the circuit.
&y o] 2
(8) Find the phase angle, ¢, between the current and the voltage. ( w
{Equations)
(72 o |
Xe = 3nfc T Zmrg00 /500"
= /432
Z = lptexe = szt 132" = 3724
Vv /35
=T — = ————— = {4, 5 .3
I Z 3724 e .
. X I s 3 2 | .Tma.x R
&) b = e /832
Sl 3 5350 | 0#2872 Lz ;
b A L , g
 (048722) = 28,977 5 4.0 \
by
Toee .
(7) Answer
2 2%
j é ’ A (5§89
(8) Answer
- 24,8
' {365%)
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(9) What rms voltage is required to produce an rms current of 2.1 A in a 66

mH-inductor at a frequency of 25 Hz?

(Equations)

\%

]

1l

fl

J
]

2,

X1
c2rf L

| x2mx 28 « zféxxO_j

Qw

(9) Answer
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(10) Aan AC generator with a frequency of 60.0 Hz and an rms voltage of R=175 Q)
120.0 Vis connected in seriew with a 175- () resistor, a 90.0-mH inductor, —
and a 15.0- « F capacitor.
Vins=1200V
(10-a) Find the current in the circuit. @f= 60.0 Hz L=90.0 mH
(10-b) Find the voltage across the inductor. ’
I
{11-c) Find the voltage across the capacitor. . _' l
{11-d) Find the phase angle from the current to the total maximum voltage. C=150 uF
(Equations)
! 1
(o) X
> = = = JREH2
& arefe 2§00 % J§5,0x00™ 8 ¢
<3
XL = 2nf| = 20x40,0x900x/0° = 3393
_ N , L
Z = \f!? t(X-XD = (18T 4 1v2.90 = 2289
T = _\i s 1 20,0 ]
Z 2269 ~— 0%3/2 — 0,03/ #A)
Cle¥)
= X, = : > —
Vs IXe= 0.03/2x3293 = y8.02 — 8.0 (v>
(l-e) V= IXe= 0.53/2x/76.82= 93,92 — 939 )

(u-a«)}tmq} _ My = s _ 33.93-/74.82
R /(7S
b =lon(=0,8/657)

= ~39.23° —5 -39 2

0

Vpua;\t el = v

Viax ¢ = 133 Y
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(10-a) Answer
083/ A

(10-b) Answer

/& 0 v
(11-c) Answer

23.9 \/
(11-d) Answer

~SgF 2"
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(12) A circuit as shown is made using a 9.1 V battery, a capacitor and a 680
u Hinductor. After charging the capacitor, the switch is replaced to connect
the capacitor and the inductor. Oscilloscope observation of the voltage
between both the ends of the inductor shows an attenuating sinusoidal
pattern with 18 times vibration in 100 microseconds.

(12-a) Find the capacitance of the capacitor.
{12-b) Find the maximum value of the current.
(Equations)

£ -
f:

/&
100 )08

—-eJ_C-:

= id wrd Hs

2TET
1

p FL,—ﬁ‘
|

CoTL T umx 187108 24 p0x00
: r 2 ' :
() ey =—1L1

B c
L= Wy =5

ﬁlﬁ?ﬁ?_:fﬁj
\ 4o xrot

= 9, fof.é?x/oné

2.1 x

_

-3
/1,8 x/0 — /2mA
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Inductor
Capacitor (Coil
880 L H

= /749 e, 57

— L 07 F =/l00pfi

(12-a) Answer

/100 pF
(12-b) Answer

;> mA
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(13) Find the work function of a material that has a threshold {minimum)

B

wavelength of 430 nm. Express your answer in electronvolts. A .’1
(Equations) ( :
LY LY "y /
Koar = £¥ — W/ =0
-3
& b,83 x /0 X300 X/DC?
W = f fo = ﬁ - % -
Ao /60 x 0 xY30>s07F
=9 02884 .
2 /0 > 2,87 2 \/
(13) Answer
Z.87 2V

(14) A beam of neutrons with a de Broglie wavelength of 0.250 nm diffracts
from a crystal of table salt, which has an interionic spacing of 0.282 nm.

(14-a) What is the speed of the neutron?
(14-b) What is the angle of the second interference maximum?

%
(a ) 7) = e— 2= g ’L,‘L

£ b.63xs0%%

DN /’,57)(/9"27X /),zs-ox/a'?

&,Moxxo")

0,542 X/O—P
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(14-a) Answer

/Lo M/

(14-b) Answer

S8,
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(15) How much energy is required to ionize hydrogen when it is in the n= 4

state?

(Equations)

En e (“’3,6)7’;

=r3.0)x — = 9,800

T 0,88 0(ey)

= 33
I n
W 8

=
It
"

(i

(15) Answer
0,880 e \/
(16) The figure shows the relevant energy levels in He-Ne Laser. Find the Metastabla stat
wavelength 1. E,——— o004 He-Ne Laser
(Equations) g - A
{ B9~
Al = 2046 -78720= 490 eV Fﬁh |
20, i
(Y ;
AE () | 1570
Rf=ak c3) — F= —F5— |
A £ = .3x003% x 5 00,0 5 : —E,
: Neon
F 0,96 % 4,40 » 167
iy é 3 =7 o 4 &n
FE2 xs0 —> 43% xr0 M)
. (16) Answer
3% nm

10
Keio Academy of New York

572972019 By Tohei Moriian:

(44

(234,



12thPhysics 4thQ FinalExam 2018-19

(17) Complete the following nuclear-decay equations:

27~
17a) gn + 19Ar - 40 +  %He
+  t

arb) K - 20Ca

¢
a7 238U - B + 5 (3n) + Wiy

27
at-a)  27Sc* > o) Se  + %

(Equations)

(a) A = 40 4/ -~y =37

Z= 18-2=5,4

(C) A= 234 ""(/._3/-4/0&):_ &
2= 72 -~(s3+43p) =0
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(17-a) Answer

Complete the equation

(17-b) Answer

Complete the equation

(1 g—c] Answer

Complete the equation

(1%-(1) Answer

Complete the equation

(1;—&] Answer

Complete the equation
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(é% An archeologist on a dig finds a fragment of an ancient basket
woven from grass. Later, it is determined that the carbon-14 content of
the grass in the basket is9.05 % that of an equal carbon sample from
present-day grass. What is the age of the basket?

(Equations)

5T -

M =N, 'e— = /\/0 'e
—g—ﬁ ‘:0,0?D.S—

L. 2

0708 = - 22y
bu 0,090 =

\f?d’o
o 4£P3r )

=/1P8é! — /990,

L7 =5, 802 x(-—

(g}Answer
197,200 Fears Ead )
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20
(#9) Complete the following fission reaction and determine the amount

of energy it reases:
P
1 235 133¢p, /\/ 51
On + gzU - 515 + & b + o
(Equations)

A =286~ (133+50 = }5F

Z=92-8/ =4/

Y

g

m,f
9y, Fr0 33/

5-’0({33'2'5___

~+)
235, 8468993

n

238, 043728
+ { ﬂoho‘?é& s

M L

—--'*23'5”0&25»})0

s = mp — M =—p, 183697 (W
E = |A\W'\C)~
p, /838871 23/ 8 (MeV/c? )

_ eV
= yqi e fevy —ThL T

20

/132, 978237 Ex 1008888 = & 0w 3229

(19) Answer

Complete the reaction.

Energy:

722 1 M\

You have one more question next.
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(21) Did you study 12t grade physics seriously and enjoy it?

(21) Answer
Circle your answer. (ives )
Yes No Neutral
Opinions Your name:

I am very happy to meet you!

LV LERME G- T THY B E S5, BOAERELNEVOLHT
S TWET, EBEIEESFLH2 T XN, Tohei

14 2/2972019 By Tohet Moritani
Keio ﬂcac{emy q: New York



