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12t Physics (2017 — 18)

(8rdQ, #2Mini Test)

7
Class No. Name ()2(// /2 2 Sy

o e
}L/f s In calculation problems, describe equations
o e clearly and systematically enough to show
P o how to solve the problems. If not enough,
M .t you won't get any point.
=
Gravitational acceleration rate g = 9.80 m/s?
Universal Gravitational Constant G =6.67x 10711 N - m?/kg?
Elementary Charge e=160x1019C
Electron Mass me =9.11 x 10731 kg
Proton Mass mp=1.673 x 10727 kg
Coulomb’s Law Constant k=8.99x 10° N - m2/C?
Permittivity of free space € 0=28.85x% 10712 C%/(N - m?)
Magnetic Permeability of Free Space uo=4n x107T - m/A
Avogadro’s Number Na =6.022 x 1023 mol!
Inch 1in=25.4 mm

4 pt/question x 13 questions = 52 pt Max 50 pt /[Total 50 pt]
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(1) Two point charges lie on the x axis. A charge of +6.2 1 Cis at the

origin, and a charge of — 9.5 p Cisatx=10.0 cm. What is the net electric /Lﬂtaz uc 95 uC
field at x = — 4.0 cm. o () D @ e
(Equations) )
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= — 3,048 x/0 o
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—> -3 0 xs0™3 To e negald ve X dzxi's (%;/aé)
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(2) Find the amount of positive electric charge in one mole of lithium atoms.
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(2) Answer

2. 89xc0t ¢ [31%)
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(3) An electron starts from one plate A of a charged closely spaced A B
parallel plate arrangement with an initial velocity of 1.63 x 104 m/s to the
right. Its speed on reaching the other plate B B, 2.10 cm away is 4.15
x104 m/s.

(3-a) What type of charge is on each plate?

(3-b) What is the direction of the electric field between the plates?

(3-c) If the plates are square with an edge length of 25.4 cm, determine the
charge on each.

(Equations)
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(3-¢) Answer

4. 97 x/c;-’? C
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(4) A flat sheet of paper of area 0.250 m2 is oriented so that the normal to
the sheet at an angle of 60.0° to a uniform electric field of magnitude of
14.0 N/C. Find the magnitude of the electric flux through the sheet.
(Equations)

Q? = FAcoad

= J4,0 X 0,280 x Ced 6.0

(5) Rank the Gaussian surfaces shown in the figure in order of increasing
electric flux, using the signs, <, = and >.
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(4) Answer 5
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(5) Answer

A =D <8B <C
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(6,7) A solid metal sphere of radius 0.450m carries a net charge of .
0.250nC. &
(6) Find the magnitude of the electric field at a point 0.100 m outside the : 2y
surface of the sphere. + :
(7) Find the magnitude of the electric field at a point inside the sphere, i
0.100m below the surface.
(Equations)
q:) = [ /Q .
® .
£ = Age = ARV &
0.250 xr0 4
= 55 iz ) , -
FE8Ex/0 X Y4 TU x (0. 460+ 0,/8¢)
- ) ' -3 -7+ /2
= ] 430xs0 " x s 0O
— ~3 +3
/s 4
7 ¢ =LA ¢
AN =0
e ’ (6) Answer
. ¢/ -
LE = 0 763 N/ (§47)
(7) Answer
0 (38%)
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(8) A spark plug in a car has electrodes separated by a gap of 0.025 in. To
create a spark and ignite the air-fuel mixture in the engine, an electric
field of 3.0 x 108 N/C is required in the gap. What potential difference
must be applied to the spark plug to initiate a spark?

(Equations)

ayv = EFd

) .
3.0 xzo" x 0.028 x 284 x70

il

= ;. 908 xs0° (VD

'::/,;305'\ Vv
—_— D BV

(8) Answer
/. P RV |(46%)
(9) How far must the point charges q1 =+7.22 pCandqz= —26.1 uC +7.22 ucC -26.1 uC
be separated for the electric potential energy of the system to be -126 J?
(Equations) )
7 < L.
U= 8v= & 23 ‘ : :
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- B33
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» -~ § ‘ a1
, &.99xs0 x7 22570 x(-26.1)xr0
—~7 24
-— fo~ . .«.j
= /2. ¢ x/0
Y (9) Answer %
= 4,348 xs0  Com) /34 e (¢67)
=/ 3¢5 (em)
—2> Jo 3¢ o
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(10) Consider a region in space where a uniform electric field E = 6500
N/C points in the negative x direction.

(10-a) What is the orientation of the equipotential surface?

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

(10-c) What is the distance between the + 14-V and the + 16-V
equipotentials?

(Equations)

E=46800 N/c = 4gv0 V/m

g§eo Vo (lé-se) v

2 = m&fﬁ@ (’}M)

= 0,308 (i)

—> 0, 3/ anmn
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E 6500 N/C

» X

(10-2) Answer
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(10-¢) Answer
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(11~13)A parallel-plate capacitor is constructed with plates of area 0.0590
m? and separation 0.550 mm. p
(11) Find the magnitude of the charge on each plate of this capacitor when Qe wEE B o
the potential difference between the plates is 32.8 V. E 1 l l l 1 1 { j

(12) What is the magnitude of the electric field between the plates of the \,
capacitor? ‘ ‘
(13) Next, the space between the plates is filled with a dielectric with

relative permittivity &, (= K). When the capacitor is connected to a 32.8 V

battery, each of the plates has a charge of magnitude 2.11 x 10-7C. What is

the value of the &,.?

(Equations)
SR - . E = M
€. £, . A
. v & A
~ (a = d_ ’
32.8x .osx0 Px p oo
- 0,(\;‘1);\»/0“?
2 + 3 f‘? ~-& ‘ ~3
= 3774 x 10" = 3/ /¢ X0 = 3,774 X/0 — 3 (| x¢0
(72) v 32.§ _ f?,égi;(/oj (W/e) = 696310
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P Q - (11) Answer N o
€ = =7 , 3,00 %000 @ (835
. = ’ - § @
e e o -
Eo ':;l' €. AV (12) Answer

3 £.96 %007 Ut (4679

.,7 -
200X/0 x 0.880xr0

£ Ptxso’t x 00550 x 32,8

(13) Answer ‘ T
by 4,78 ks
= 0,06778 X /0 =&.775
— 4.7 &
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