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Applied Technology High School

Practice Questions: Topic 4- Capacitors

1. Capacitor is a device that stores__. 5. Simple circuit used for charging and
discharging a capacitor. Which of the following
A. electric charge only statements is/are true? — \when a) o’ Capadk(
B. electric potential energy only l a \s conneched Fo
& se Wch
C. electric potential + i \o&}\ux) '94)5 .
V= Lo when a} o, capacider
D. charge and electric potential energy T s dicomecled [rom
\a:A\,og Mecels0 jd\'{“'ﬂ
. L. . . ” ch_hanaee\.
2. Which of the following is a unit of capacitance? I The capacitor charges when switch is at

II.  The capacitor charges when switch is at b

A.  Coulomb C‘/\&;(‘%Q, IIl.  The capacitor discharges when switch is
ata
B. Farad IV.  The capacitor discharges when switch is
c. vot poenhal difenance atb
D. Joule q24) Lug A TandIll
3. Which of the following is a circuit symbol for a B. landIV
capacitor? C. HandII
B. —I I— 6. What is the voltage across the plates of a
capacitor if the capacitance is 10 uF and the
C. —€— Tnductor charge stored is 30 pC? Q 6
C = — — Y= =
p. —l— K&er A. 033V v <
_ _ _ B. 3.0V opC
4. The figure shows a charged capacitor. What is V = = \V
the net charge on the capacitor? C. 300V JomF
D. 600V
A (+q)+(-q)=0
L
B. [|+q|+|-q|=0 7. A parallel-plate capacitor stores 240 nC
~ — when fully charged by the application ofa 12 V
C. I+ql+|-ql=2q potential difference across its plates. What is its
D. g capacitance? a
cC= ——
-11 Vv
¥ D44 te cMOr%e& on the A S50x107HF o
B. 1.7x107°F - 2u0 x\
i ‘U\& lale) T
hdivdual @ C. 20x1078F \A
D. 29x10°6F =2x\10"%F
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8. A capacitor stores charge Q at a potential
difference AV. What happens if the voltage
applied to the capacitor by a battery is doubled to

247 y Capacitanee Tndependent oF chage
L vollage
B Q A The capacitance falls to half its initial
C= \ " value, and the charge remains the same
B The capacitance and the charge both
" fall to half their initial values
C"\L =C\J C The capacitance and the charge both
double
_ Q\. D The capacitance remains the same, and
- C " the charge doubles
G o\

9. A parallel plate capacitor has a capacitance
equal to C. What would be its capacitance if the
area of each of the two plates doubled and their
separation distance quadrupled?

<o A

A C/4 C= 4
B. C/2 C - 20(2A>
C. 2C Yd
D. 4C _ Soh
cu_z-é :

10. The capacitance of a charged parallel plate
capacitor can be increased by __.

increasing the charge NoY effecled

decreasing the charge N} e feocled
increasing the plate separation Decrecs2)

S 0 w >

decreasing the plate separation

11. Which of the following is (are) proportional to
the capacitance of a parallel plate capacitor?

the charge stored on each conducting

12. Suppose you charge a parallel plate capacitor
using a battery and then remove the battery,
isolating the capacitor and leaving it charged. You
then move the plates of the capacitor farther
apart. The potential difference between the plates

will__. b (a2 where \oCA'\?J':ﬁ 'S
disconnec d
A+ Chonge G- Congrank

CxAsoif Td =)C

C. stay the same ad a
¢ smee <=7
e Jc= 1tV

13. Suppose you have a parallel plate capacitor
with area A and plate separation d, but space
constraints on a circuit board force you to reduce
the area of the capacitor by a factor of 2. What do
you have to do to compensate and retain the same

value of the capacitance? A
e ()
d

23
2d
iF we dwde d by

A. increase

B. decrease

D. notbe determinable

C
reduce d by a factor of 2

A

B. increase d by a factor of 2 C=
C. reduce d by a factor of 4

D

increase d by a factor of 4
2

14. A parallel plate capacitor is connected to a
battery for charging. After some time, while the
battery is still connected to the capacitor, the
distance between the capacitor plates is doubled.
Which of the following is (are) true?

The electric field between the plates is

. halved
B The potential difference of the battery
" ishalved

C. The capacitance doubles

A.
plate D The potential difference across the

B the potential difference between the " plates does not change

" two plates \\
C the separation distance between the * Ba’n'uﬂ Bh cownec WQJ -\ is same

" two plates

AN N =\
D. the area of each plate E L — _E -
\ a 24d (= 8
CX A C X _&— o cl
Toedore € 1o \alv &
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15. The distance between the plates of a parallel
plate capacitor is reduced by half and the area of
the plates is doubled. What happens to the

i ?
capacitance? oA
= ——
A. Itremains unchanged ol
B. Itdoubles C = Zo CZA)
d
C. It quadruples -
D. Itisreduced by half C= Ue. A
d

16. A parallel plate capacitor of capacitance C has
plates of area A with distance d between them.
When the capacitor is connected to a battery
supplying potential difference V, it has a charge of
magnitude Q on its plates. While the capacitor is
connected to the battery, the distance between
the plates is decreased by a factor of 3. The
magnitude of the charge on the plates and the
capacitance will then be __.

‘- - A
1 1 R
A. §Qand§C =
B. 1qand3c C=32A —2¢C
3 o
C. 3Qand3C
c=8% _,a=cv
D. 3Qand%C
G=32cV= 3G

17. The potential drop for a circuit with three
capacitors of different individual capacitances in

series connection is
V=V,4V. 4V,

the same across each capacitor and has
A. the same value as the potential

difference supplied by the battery

the same across each capacitor and has
B. ofthe value of the potential difference
supplied by the battery
largest across the capacitor with the
smallest capacitance
largest across the capacitor with the
largest capacitance

&

—_— >\ =

C:V C_

less ca/pa,m‘la/vxa = oL vaklfcajz

18. Capacitors connected in series always have
the same ?

! |

= — 4 —
Tetal

C—-l Czl
GLT-'GL\:C{L
\[: V\‘)’VQ_'}VB

capacitance
charge

potential difference

o o w >

dielectric strength

19. Capacitors connected in parallel always have
the same ?

C/:" C.l‘\'c,—;__‘t Q'g

capacitance Mt

charge Ge=G .+, Y,

potential difference

c o w o»

dielectric strength

20. N identical capacitors are connected in series-
The capacitance of one of them is equal to C. What
is the equivalent capacitance of all N capacitors?

[

A
B. N/C

= [N 771
c. ¢ [cj
D. NC C

N

21. N identical capacitors are connected in
parallel. The capacitance of one of them is equal
to C. What is the equivalent capacitance of all N
capacitors?

A /N Cp ™ N C
B. N/C

c ¢

D. NC

L&xt(lju( capw;)a\r\u = Swaller VO\L&%Q
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o lad
MWH}\,{,V&A C= - GL:C\// \/:_Z

22. The total capacitance of two capacitors
connected in series is the lowest value

capacitor.

oc o w »

& dince ,llma%e added
equal to /K“"S Mﬂ:
-\
|

greater than C _ A L
Tta] ~ | O ca2
less than

opposite C"u\ql £ C leas

23. Three capacitors, each with capacitance C, are
connected as shown in the figure. What is the
equivalent capacitance for this arrangement of

1 ?
capacitors! A Stied

c o = >

_|CI_|CI_| | comelion

|
L )
/9 Cot® | c v c"LZ]
c/3
4 _r 31" c
« (el = %
9C

24. Three capacitors, each with capacitance C, are
connected as shown in the figure. What is the
equivalent capacitance for this arrangement of

capacitors?
% Erilel
C.enn(,l/«:cn
c= ¢ C endn.ent
Loy ihs Oum
P U
A C/9 C=C e
B. C/3
= 3C
C. 3C
D. 9C

Q

25. Three capacitors are connected to a battery as
shown in the figure. If C1 = C; = (3 =10.0 yFand V
=10.0 V, what is the charge on capacitor C3?

V_
II - \O\I
_||+
C‘l
IOpf C,
I
o are
C puralled = \O 4100 F C. 1OMF ®
2
z20MF
. ®8tmp1i¢9 cicew}
A 66.7uC = OV
‘ ©Qst G—Jdcﬂ
B. 100 puC
Qb)-a\ = Chh] VM&\
C. 150 uC Ll
Cie2 2 20 10
D. 457 uC = 3

~ 6. F uC

26. Three capacitors of capacity 4 pF, 6 uF, and 8
uF are connected in series with a battery of 13 V.
What is the potential difference across the 6 pF

capacitor? mF CnF duE
A Qe @7 2083
<) Ca c
A 4V 2umc 2'1;[4C Zq,suc th < V,—\-‘\Q“Vg
B. 6 V i-; ‘3\/ @ﬁl\d \Iz_
c. gy Ofmd Gy
D. 9V

27. What is the equivalent capacitance for the

three capacitors shown below?
?mlw\

S | Simplily
1nF \
; 3nF l
2nF e
3F ‘ l 3nf
T

A. 027 nF -1
- ZaF
B. 150nF Coswtr™ [ 2,,;1 <3
C. 3.67nF C | = %n\:_,_ 3aF
D. 6.00 nF 0
= nF
X 5.4} nF

Page 4 of 11



28. In the circuit shown, what would be the 31. In the circuit shown in the figure, the

equivalent single capacitor which would replace capacitance for each capacitor is C. What is the
the three? W\\p\ equivalent capacitance for these three capacitors?
C
e Cfarallel" (@
o) H c ac A C/3 | —ac
o
4 — —— qasalie\
B. 2C/3
i — L i Cseved =

Simg i ST -

C Gj C. 2C/5 l: L, \ ]

Cc72¢
_ _ D. 3C/5 1 ,
oo Celd= cre=ac N
-1 . L I = 7z
B. 2C/3 C Al 4 i Seney
seney = d 2¢ 32. The capacitance of a capacitor is 47pF, and the
C. 4cC/3 voltage difference across the capacitoris 6.0 V.
2 2C What is the energy stored in the capacitor?
D. 2C = FCer 2

A 0001y G = vFamF, ve=6V

29. A 1.50 pF capacitor charged to 40.0 Vand a
2.40 pF capacitor charged to 15.0 V are connected B. 783w u= 1 cN?®
to each other, with the positive plate of each 2

connected to the negative plate of the other. What C 282y 1 9\ 0—(, ) ( 4 )’-
is the final charge on the 1.50 pF capacitor? u= 2 ( U3 x
Tnihially © D. 846w -y
o L2 onF 2. M MF seme = DUV
et E’j Q=cV G=c 33. When a capacitor has a charge of absolute
B. 5.74uC l - ! = _ value 80 uC on each plate the potential difference
Yoy 0°c ISV 26210~ 3cross the plates is 10 V. How much energy is
C. 9.23puC L 0a,, = )- (35 = 2wy 9(/ stored in this capacitor when the potential
11 bl = 2o e difference across its plates is 120 V?
D. 15.8uC EW OVeim= o o
24p el (2 MARF [SM - -
l 0e) =V = (1suE)(69) = - G=20mcC N=IOY I’_'dww
o = CSmF M 4-23x(6" ¢ A. 048 m] G as
30. In circuit shown, calculate the charge on Cs, N=C When Y= 120V el
where =10V, C; = C; = 6 uF and C3 = 3 pF. B. 58m] - v
1 IC C. 036 | 2 4cannokuse equedl
llel connechon canno . W= _- ) . .
potd smeet Gl _pald oy U OV s vy s
el becnse r ’ D. 012] & gomt o . 2
<, 4&15;30*”% C=N= v " L C=% (MF)U&}
soMe \f@uafﬂ’&' 2 Cs 34. How much energy is stored in the 180 pF
& Lot ImF capacitor of a camera flash unit charged to 300.0
10\ . V?
Jead = —
A 1227 C=lBOMF v=z00y
Y IUC Dupily e Crowik (hd ¢ 2Co) B. 810] w=Llcy?
2

A
V=& B 124C ! C. 45.0 ) 2
. E~6MF P J - l(/z ([%OX\0L>(%OO)

24 uC L_’_\:C D. 115]

D. 36uC @ 0 Seqed \quxa\:\h*LVu, whese Vaz Wil e
e SN for capclors 2and 3 Sinee Ay in pealel
R, = Qan

\/27:-_— G ¥\ send . Qtoygl =

Cas V Tote = oV A \ -\ 30
Qraat = Vrol ™ Caoral < Cruel = RJE)TF '\'—01;1:} =3-6bpmF

Bragl = \O % 3bul = 26MC

_ Q© _ PbmcC
Va2a= cn " aag © bV Page 5 of 11
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35. A capacitor stores energy U; when it holds
charge Q. The same capacitor stores energy U,
when it holds charge 16Q. What is the ratio
U,/Uy? 2

A 16 W= 2C — Tonert (conslanJr)
64 U, Cip

C 128  u, g* o

D. 256

36. Two capacitors are identical. They can be
connected in series or in parallel to a circuit. How
should they be connected to get the smallest
equivalent capacitance or the maximum possible
energy stored when connected to a battery?

Smallest Equivalent Maximum
Capacitance Energy
A Series Cy “Cleaal Series (> C
B. Series Parallel <o u-= .%__
C. Parallel Series
D. Parallel Parallel

37. A capacitor is created out of two metal plates

and an insulating material called a .
A. inductor
B. resistor
C. dielectric
D. variable resistor

38. The advantage of using a dielectric in a
capacitor is thatit__.

increases the capacitance of the

39. How does the capacitance of a parallel-plate
capacitor affected by filling the space between the
plates with an insulator &, > 1?

A. increases
B. decreases
C. remains the same
D. fluctuates

40. When a dielectric is placed between the plates
of a charged, isolated capacitor, what happens to
the electric field inside the capacitor?

q L

A. increases \L E = g\
we A0
B. decreases
C. stays the same
temest D increases if the charge on the plates is
c\? " positive

41. The space between the plates of an isolated
parallel plate capacitor is filled with a slab of
dielectric material. The magnitude of the charge Q
on each plate is kept constant. If the dielectric
material is removed the energy stored in the

capacitor. A
A vn‘ﬁk
. Increases :
B. decreases 2C. J S
(Vo
,(

C. staysthe same =
D. may increase or decrease

42. What is the capacitance of two parallel plates
0.9 mm apart with an area of 12 cm? if the space
between the plates is filled with a material with

dielectric constant of 3.7?

A capacitor C, _ . A
B increases the conductivity of the wr
" capacitor A. 3.7 uF
C decreases the charging time of the 44 U ¢o A
" capacitor B. pF Cother = T
D. makes the capacitor dissipate less power . -
b P P G 76F 2 2(8.55x1072) (012
D. 130 uF ——z—&r
- -10
X U.Yg\Q AT
¢ )
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Explanahions A= S a=cV dieledme = TC

a.¢c&‘g¢ b. <l C |d=Tc d. re =V
S }
Free Response: 1 \= a” - _ALT E::&ﬂ rc =V canro} G choesny chaf
204 d1 we o=V

tate whether each of the following statements about an isolated parallel plate capacitor is true or false.
L Oconneckd Fom \oalkony (V-chargng, Oucsrshnt)
a. When the distance between the plates of the capacitor is doubled, the energy stored in the
capacitor doubles. —Trye
Increasing the distance between the plates increases the electric field between the plates. False
When the distance between the plates is halved, the charge on the plates stays the same. T2
Inserting a dielectric between the plates increases the charge on the plates. false
Inserting a dielectric between the plates decreases the energy stored in the capacitor. ¥z.\s2

Tncreasey  Ineeching elielectfic = wio@ copaditane

e a0 o

2. Suppose a thundercloud with a width of 2.0 km and a length of 3.0 km hovers at an altitude of 0.50 km
over a flat area. The cloud carries a charge of 160 C, and the ground has no charge. Approximate the
cloud-ground system as a parallel plate capacitor.

a. What s the capacitance of the cloud-ground system capacitor?
. 23107 )(2000 x 2000) 3 2
C = %_i:& X =1.062x1p = LIxlo F
cl S 00

b. What is the potential difference between the cloud and the ground?
¥ e dola\ Chome 160 € will clishitule 5elF beseen Jhe clowd € ground
Comsidaning 160c = 2G Jhen ome plale Wil howy +@ b de olhar — QL C%C)'

Co (NG} %
Q - - = | 0
= — — A\f- - q%\(
I\ < Lix\6 7 v

3. Two conductors having net charges of +10.0 pC and -10.0 puC have a potential difference of 10.0 V
between them.

a. Determine the capacitance of the system.

_ | & lome  _
c= Vl: DM = A uF

b. What is the potential difference between the two conductors if the charges on each are increased
to +100 uC and -100 pC?

(= G 2 109mC _ ypo v
< 1L mF

a. How much charge is on each plate of a 4.00 uF capacitor when it is connected to a 12.0 V battery?
G=cN=(umPF)(12)= U8 mC

b. Ifthis same capacitor is connected to a 1.50 V battery, what charge is stored?

Go=cV = (MmE)(16) = & mC
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4 Te convect Crgm

A J cm® 4o m* divide
5. An air-filled parallel-plate capacitor has plates of area 2.30 cm? separated by 1.50 mm. \Ojj 10,000 AR WN“@M

a. Find the value of its capacitance. The capacitor is connected to a 12.0-V battery. W lC)— U

o TR (6.95¢15"%) (2.2 x107)

d \137\\0'5

2120 XI0F oc 126 pF

b. What is the charge on the capacitor? \
- -1
G-V = (1200®)(12) x 1.63x10

c. What is the magnitude of the uniform electric field between the plates?

Fo 22— 300 v/m
d

1 ox |07
6. Two capacitors, C; = 5.00 pF and C; = 12.0 pF, are connected to a 9.00 V battery.

a. Ifthe two capacitors are connected to the battery in parallel, find:

< C2

q\

i. the equivalent capacitance of the combination. -

Cogal = C1¥Ca= HEm¥E + \2mF =13 pmE

Smf 12m¥

— I
(1
|

ii. the potential difference across each capacitor.

\(-rb,)q\ = V\ :\[2 = 0\\}

iii. the charge stored on each capacitor.

Q= CN = SmFrA=1omC | Q.7GY = Zabx=l0% mC

b. Ifthe two capacitors are connected to the battery in series, find: c=omb

i the equivalent capacitance of the combination. i
Co=\V2mE
RAY T

\ \ -
V= = — = GO [ \
Casra) =\ gul T uF Eni ARl
ii. the charge on each capacitor.
-6
-Q, = . = (2820 )[(0)x 21.% yC

0=Q,= @ Tl O“TO’raI Qtu-b.l\) Total 55510 ~ M
iii. the potential difference across each capacitor. The potential difference across each is:

o @ R w_onel
T T sar VT T
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7. The potential difference across two capacitors in series is 120 V. The capacitances are
C; = 1.00 x 103 pF,and C, = 1.50 x 103 pF.

a. What is the total capacitance of this pair of capacitors? V_--i C ! ' MF
-\ -
— \ \ 20V I
C1e = - C, |°96om ¥
ral _ - _ ]— 2
| boo ME ‘SOQ/M\’ = 600 MF

b. What is the charge on each capacitor?

G,&o'('q_l
Q\'o tal =

—_

=G =E,
Crovar N sore = @O0 MFD ([ 1209 = 39000 4~

c. What is the potential difference across each capacitor?

C;L ' QQ-OOD/VIC

C

q. 72000 mC

C.

="V

—
s

T2V

\/‘ ’/(ﬂ)/UF \/Q = 1660 pa =

8. What is the total energy stored by the capacitors? Three capacitors with capacitances C; =
3.10 nF,C, = 1.30 nF and C; = 3.70 nF are wired to a battery with V = 14.9 V, as shown in the figure.

What is the total capacitance in the circuit? i

( | -\
:Esm = [9InF

a.

. 3nF

C + 32-2aF )

Toke

rna

~ O3 aF

1l
VoW ay

Vo o
b'lf”\P\l (,9 Mag cicevud

b. What is the total charge supplied?

G—-Io}a[:C”foi'a{ \/’[o*u\ :Q’qn F}QQQ} =2%.< n C f
c. What is the potential drop across capacitor C,? L 5"‘ =
T
au @f*f—*‘t/_— 2%.SmC _ ST \Vels T%.IQF
el C tfa SmFE —
(e |1y
fafaua(

¥ Dol capahns o qualld vl heant e Steme V7
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9. Referring to the figure, decide which of the equations in the table below is (are) true. Assume that all of

the capacitors have different capacitances. N o4V2
The potential difference across capacitor C; is V/;.

The potential difference across capacitor C, is V5. [
The potential difference across capacitor Cs is V3. T G
The potential difference across capacitor C, is V.

The charge stored in capacitor C is q4. 1 C
The charge stored in capacitor C, is g,. i
The charge stored in capacitor Cj; is g3.

The charge stored in capacitor C, is q,. L

x\¢ “SWIQ ORI

v ‘
a\imre(\—} A'a;;re(\;'

V,, lercomes Q &nes

comer\&ZM' & capaciters 'n
Sedes dont heuma Same V

as oaten

nsenes Qi = q«z:ng

% o, and O3y \cecame
Qe ey Compuneni’

P\\)(b LN wan\or S Equations True/ False
n & Jned. q1 = q3 :FQ\SE
VitVe=V Vi in Sencd Talse
G+ a2 =q3 + 44 True
Vi+V, =V +V, False
Vi Vs =V Troe

ey Vove difecent
Capucities  Mecfore e

10. The figure shows a circuit with V.= 12.0 V, C; = 500 pF and C, = 500 pF.

a. The switch is closed, to A, and the capacitor, C; is fully charged. Find,

i The charge delivered to the capacitor.
@=cv= 50(12)= oo pl
ii. the energy delivered by the battery
u= 98V = (pc)(\L)= F200p)

iii. the energy stored in Cj.

U= Syt S(50pF)(0) = 26600 o

\Id\u%z N2 _-# st \ou\r

C Vm.-l—V'gul = ng),\,u\ﬂ
Vi=Va Qﬂa V3=VQ

Se even V, 4V = V

A B
+ 1 op F
= C, ==C, FO?P
SQOQF

YAV}

b. Then the switch is thrown to B and the circuit is allowed to reach equilibrium. Which of the

statements below are true? Tick the appropriate box.

A

* The potential difference across C; is equal to the potential difference across C,

(0 The potential difference across C; is more than the potential difference across C,

(0 The potential difference across C; is less than the potential difference across C,
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11. When a capacitor has a charge of magnitude 60.0 puC on each plate, the potential difference across the
platesis 12.0 V.
Vv

a. What is the capacitance of the capacitor?

-G s
C< € - 60%10 = S %10 T oc g/‘/l‘:
\Y 12
b. How much energy is stored in this capacitor when the potential difference across its plates is
120 1V7?

U= _\ECVZ: %C6*\0~L><\2631: o-03L d
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