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

you won't get any points.

L=15V/m

Exam

[Total 100 £]

Lab Reports

Homework

Gravitational acceleration rate

Atmospheric Pressure
Avogadro's Number
Universal Gas Constant
Boltzmann Constant

Elementary Charge

Electron Mass

Proton Mass

Coulomb’s Law Constant
Permittivity of Free Space
Universal Gravitational Constant
Avogadro’s Number

Magnetic Permeability of Free Space

g=9.80 m/s*

1.00 atm = 1.013 x 105 Pa
Na=6.022 x 102 molecule / mol
R =8.31 J/(mol * K)

k=1.38x 102 J/K

e=1.60x 101 C

me=9.11x 10-31 kg
mp = 1.673 x 10-27 kg
k=899x 10°N - m?/C?

£ 0=8.85x 10712 C2/(N + m?)
G=6.67x 1011 N - m¥/kg?
Na=6.022 x 1023 mol!
ro=47 x107T - m/A
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12thPhysics 3rdQ Exam 2018-19

(1) The diagram shows the initial charges and positions of three metal
spheres, A, B and C on insulating stands. A is brought into contact with
B and then removed. Then B is brought into contact with C and
removed. What is the charge on C?

(Equations)
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(2) Find the total electric charge of 1.5 kg of protons.

(Equations)
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(1) Answer

(2) Answer
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(3) The attractive electrostatic force between the point charges +8.44 x
106 C and Q has a magnitude of 0.975 N when the separation between
the charges is 1.31m. Find the sign and magnitude of the charge Q.

(Equations)
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(3) Answer
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(4) Given that q=+12.1 2 C and d = 16 em, find the direction and

magnitude of the net electrostatic force exerted on the point charge ql in

the figure.

(Equations)

g, =+4 4y = -2.0g g, = +3.09
e s R e O_ _____________ B
' d i d |
F «— 00— Fa
F=F.-Fs
~ 131/28) P 2 k3 3k 37
- E dl - 2 = L -
(2) A 4d?
- ﬁg‘z (2 - _ﬁ.)
= sz Z
7 2 ~f2 $°
= &7Fx/i0 X/2. 1 x 10 X g
.. ¥ ™
~3
= 4427 X /0
i
= 44247 x /0O —_— 44 N
(4) Answer
64+ N
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4
(5) A +5.0- u C charge experiences a 0.44-N force in the positive y E
direction. If this charge is replaced with a —2.7- u C charge, what y
force will it experience? E
O

(Equations)
E=—t <« 2% _ [ne] topd
5’ S )e/DMJ5 {
S /o~
Fr-3'€
wiidh b 7Y 4

(5) AnivierO‘ 2k A

W we 4

73 A

_— E field lines

(6) Referring to the figure, suppose qz is not known. Instead, it is
given that q1+ q2 =-2.5 1 C. Find qu1, q2, and gs.

(Equations)
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%‘L = ""23-
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(7) A uniform electric field of magnitude 25,000 N/C makes an
angle of 37° with a plane surface of area 0.0153 m?, What is the
electric flux through this surface?

(Equations)

G = EN cood | M/

P =25000 x 0,078 3 Cov $37

= 230,'_2i

(7) Answer

236 Nw/C

(8) When an ion accelerates through a potential difference of 2140
V, its electric potential energy decreases by 1.37 x 10715 J. What is
the valence of the ion?

(Equations)

L = g ¢
{7 /.J?xxc?“’r

—— ——

v 27 %O

s = % 00

,
g =

 _  s.32xs07F
€ QIO x/, 60 xpp7"7

(8) Answer

T 4
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(9) The electrons in a TV picture tube are accelerated from rest
through a potential difference of 25 kV. What is the speed of the
electrons after they have been accelerated by this potential
difference?

(Equations)

2

5V=—2LMD

RGE phosphors
b2

Cathode ray gun
{

-~

| Shadow mask

ar
/ Aperture Grill
Magnetic anodes

. ~ré 7
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(9) Answer

9,4 x 0 ™
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(10) An electron is moved from point A to point B and then to point

B
C along two legs of an equilateral triangle with sides of length 0.25
m, as shown in the figure. The horizontal electric field is 15 V/m.
& o
(f) -
(10-a) What is the magnitude of the work required? e \f’,; E=15V/m
(10-b) What is the potential difference between points A and C?
A
(10-¢) Which point is at a higher potential? £ a3 m
(Equations)
E= /5 V/w
. = | = /¢ x 0,285 [v]
(@) \ = Ed /
. ; T - =
W=3V == téox/0 " xrs5x0. 2§
= — ( e
=—4.00 x 1077 [T ]
(%)
V=/§xp. 28 =3.28§ — 3 &[]
(el

(10-a) Answer

7
~ 5,8 xsD"" T
(10-b) Answer

28 |/

(10-c) Answer

ol
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(11) Consider a region in space where a uniform electric field E =
6500 N/C in the negative x direction.

(11-a) What is the orientation of the equipotential surfaces?
Choose one from the followings: parallel to the yz plane; parallel to
the xz plane; parallel to the xy palane,

(11-b) If you move in the positive x direction, does the electric ]
potential increase or decrease?

(11-c) What is the distance between the +14-V and the +16-V s

equipotentials?

(Equations)

()
(b)

() /6~ 14

- 4800 Yy

E = ; = 40y X¥re
6§00

(11-a) Answer i

(11-b) Answer
é&MwM

(11-c) Answer

Sx ro ¥t
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(12) A parallel'plate capacitor is constructed with circular plates of
radius 0.056 m. The plates are separated by 0.25 mm, and the
space between the plates is filled with a dielectric with dielectric
constant ¢ . When the charge on the capacitoris 1.2 u C the
potential difference between the plates is 750 V. Find the value of
the dielectric constant ¢ .

(Equations)

I
%4

H

O 0§ b 2
2850 VvV
2 4
thw&-":z— }Q::c\/
"'_""Q = Ev‘gu 'ﬁ
v A
@ oL
vV . A
il i
/.2 >0 x0, 25 x/0

IO XPFE 0" 2 TU X 0086

0. 00 ¥S PO x 70

= ¢ 70

2

> %, 4

(12) Answer

4,4
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(13) A 0.22- 1 F capacitor is charged by a 1.5-V battery. After
being charged, the capacitor is connected to a small electric motor.
Assume 100% efficiency.

(13-a) To what height can the motor lift a 5.0-g mass?

(13-b) What initial voltage must the capacitor have if it is to lift a
5.0-g mass through a height of 1.0 cm?

(Equations)

=]
) mg B =5 CV
U =mg¥
2 iy z
{f:.— CV _ 0. 22x/0 x/, 8%
2md 2xE xr0 xR FO

= §. 8 5O £ 1 xr0 64‘-1

(b) = "
\/ = 4 2k J 2x8 x/0) XP RO x70
= 0.22 xr6 8

:,\}445_0 = 48,7 —= é 7

11
Keio ﬂcarﬂzm}j qf New York

(13-a) Answer

$, 7 pm

(13-b) Answer

7 V
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(14) The four conducting cylinders shown in the
figure are all made of the same material, though they
differ in length and/or diameter. They are connected
to four different batteries, which supply the necessary
voltages to give the circuits the same current, I. Rank
the four voltages, V1, V2, V3, and V4, in order of
increasing value. Indicate ties using the sign of >,

(Equations)

L g
D

i

PL
T F

*F

Re <Ry < Rs

< Ra

3L

fe——2L—+]
~
NN
V:

(14) Answer

Ve <V XV < WG
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(15) Two batteries and three resistors are connected as shown in
the figure. How much current flows through each battery?

+
- E2=90V
(Equations) s lr —
= =
B 100
\ . . R=200 R=40Q]  R=50 (!.;
As =A T L ==
Q@ = ¢ L. +S5AS —Q
,{rlﬁ,f-f»’;e"*ga(:z’—:?,(:, '*S"/{iz ——:2/
3 A & % Ve
?24‘&:1+5»‘-|+§/‘2=$/¢1 + 2Ly LI
Sy = 6 341 t+ ¥S AL
Jes = 28 4, T ESA
5 0= 3F 4 .
7. [ L= 0.237
2/"’"3 22: -———-——-—6.—?“’!
oS
— 237
A TEE = 0,868
&
/(:3:/(.‘\+/L‘2: /'/OS—
(15) Answer
E1 .2 ¢ A
B2 0,87 A
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(16, 17) Two capacitors, C1 and C2, with capacitances of 2.0 u F

and 3.0 » F, respectively are charged with 50 V and 40V, X
vespectively. X and Z are positive electrodes while Y and W are

negative ones. Find the electric potential between the plates and

the charge on C1 in the following two cases: C N S50V
(16) In the case where X is connected with Z, and Y 1s connected 20 uF !

with W.

(17) In the case where X is connected with W, and Y 1s connected

with Z. Y

(Equations)

C 5 T 40V
-4, l -5 30 uF

4
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(16) Answer
¢«
—20 M ‘ - (3 7%
Vo= - =— & 0 Y

2,00 43,0 p F&

;f.‘;.-vf.';-,;.,zz id = ol

(17) Answer

& ) ,
{?f \/ =QOHXYE D=0 0 M ((7) ¢ o v

0>
i

f[.j 7

F.opC
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(18) An electron accelerated from rest through a voltage of 550 V
enters a region of constant magnetic field. If the electron follows a
circular path with a radius of 17 em, what is the magnitude of the
magnetic field?

(Equations)

]

"

M
ep P it ( f‘“‘————
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/

I
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o
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(18) Answer
-k (L7
47 x (0 T
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(19) A 6.60 p C particle moves through a region of space where an
electric field of magnitude 1250 N/C points in the positive x P

direction,

and a magnetic field of magnitude 1.02 T points in the

positive z direction. If the net force acting on the particle is 6.23 x
103 N in the positive x direction, find the magnitude and direction
of the particle’s velocity. B

(Equations)

~+ C’fﬂxi@e ILD f{)j;{{'b‘e 3

Fe
F 5

F

U

-—

Fe+®s = 2F + 30

F ~XE
A B
6.23 2D = é.éoxxo"éx 12850
660 xr/0°¢ x/02

(4.23~-82C) xrp 3
&

. 732 »>rE
3
- 9. 00| Xx/70

— Joo [m/; ]

(19) Answer

Qoo m/s
72 Mofzal‘w

o
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(20-21) A proton is sent with a speed of 1.05 x 105 m/s into a

uniform magnetic field of 0.750 T at an angle 6 =30.0° as shown

v

in the figure. B ~
Proton T ”
(20) Find the period of the spiral movement of the proton. \ / 5
e
(21) Find the distance the particle travels in the direction of the >
magnetic field during one cycle. ~
(Equations)
y & D
Vo = Veevl =s08x0 Covdo
~ ~ r i ®
Dy =V = 1,080 IO
g U % r m
) O\Q B =m—2 —_ — = = —O
r ’U‘g 5 32
21T
= — - ) _ 2 7TC
T Uy 0@~ T= W

OO L 2 | 2kxr673 /0
28 [/, 80 xr0 7 xo:780

=876/ x/0

745

— X, 76 ></0u555’

5 © .
= Uxt = L 05 X/0 Cov D x P.74ix 70 f

= 796 7 xr0° [m)

(20) Answer

$.orb6xr0% &

(21) Answer

7, ?7»(/63_3-”*1
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Your opinions

The solution will be shown on the Website of Physic Class tomorrow night.
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