PHY 1322
I MIDTERM
Winter2010

Closed book test
Duration: 100 min

Part I Multiple choice >answer all best 6 count towards 48 % of the test grade

1. What happens to the net electric flux through the surface of a sphere when its radius is doubled?
a. It is doubled. b. Itis cutin half. c. It increases by a factor of three.
d. It increases by a factor of 4. e. It remains the same.

2. When a conductor is in electrostatic equilibrium, the electric field inside the conductor is

&
a. keiz. b. zero. c. A . d. q—g e. —2
r 4rs, r q

3. A plane of charge of surface charge density o lies in the y-z plane. The x-axis has its origin at the center of the
plane. The correct graph of the electric field £, versus distance x from the plane is

E, E, E,

X X X
a. b. c
E, E

d. e.
ANS:c

4. A point charge Q is placed on the x-axis at x = 2.0 m . A second point charge —Q is placed at x =3.0 m . If
0 =40 uC, what is the magnitude of the electrostatic force in N on a 30 ¢C charge placed at the origin?

(k,=8.99x10° Nm?2/C?)
a. 7.2 b.3.9 c. 1.5 d. 14 e. 8.1

5. Determine the equivalent capacitance in pF for the network shown when C =15 pF.
a. 20

b. 16 — |
g AT
d. 24 _
e. 75 TC T2C
6. What is the current in A in the 15 Q resistor? \/\/\/\
a.0.20 20 Q
b. 0.30
c.0.10
026 15 Q% 30 Q%
e. 0.60
9.0V |

|

y
7. Given the circuit shown below, find /.

4Q
a 12A JW— &Y
b.1.8 A /
c.24A 1y I 20
d.42 A 2 AN
e. 4.8 A

JEY
j\/{\}L 1,12V
I L




PART II
In the exam booklet provide full solution to 5 out of following 6 problems |

( each problem is worth 10%)

1.

e)

™

uOttawa
Four charges of equal magnitude q=+1nC and are placed in the corners o a square of side a (a= 10cm) UUniversité canadienne
Find the resulting potential at the centre of the square s sty

a) The charge of 100nC is placed in the geometrical centre of a regular tetrahedron of side a=4cm. Find the
flux through one wall of the tetrahedron! (7p)

b) Charge q is placed on the tip of the cone of height L and radius of the base r
Find the expression for the flux through the base when L>>r (3P)

A thin wire has been bend into a circle of radius r=1m with a small 2cm gap in it. The system is charged
with g=1C.

a) Find the Electric field at the centre of the circle (5)

b) Find the electric potential at the centre of the circle  (5)

Find the potential at the centre of a charged box cage ( L=H=W=1m) made out of 12 charged rods of equal
and uniform charge Q on each of them (Q=100nF)

. . . . 3.00 Q
Determine the current in each branch of the circuit shown AMA

Three capacitors are connected to a battery as shown in Figure P20.44. Their 5.00 Q
capacitances are C; = 3C, C, = C, and C; = 5C. (a) What is the equivalent S0
capacitance of this set of capacitors? (b) State the ranking of the capacitors T
according to the charge they store, from largest to smallest. ¢) Rank the
capacitors according to the potential differences across them, from largest to =
smallest. (d) If now C; is increased, what happens to the charge stored by each 400V

of the capacitors? _T

1.00 Q

\AAJ

8.00 Q =
-

e

Obtain the expression for the three capacitors in series

€
I
|

.-.,
=~

NOTE: k,=899x10° Nm?/C?
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Part I Multiple choice >answer all best 6 count towards 48 % of the test grade

1. What happens to the net electric flux through the surface of a sphere when its radius is tripled doubled?
a. It remains the same. b. It is tripled .

c. It is cut by factor of three . d. It increases by a factor of nine .

e. It is cut by factor a factor of nine

2. When a conductor is in electrostatic equilibrium, the electric field inside the conductor is

a. keiz. b2 C. Zero. d. q_; e. S0

r 4re, r q
3. A radial line is drawn outward from the center of a solid conducting sphere. Charge +Q is placed on the
sphere. The correct graph of E, versus r is

E, E, E,

a b. C

E, E,

d. e. ANS: e

4. A point charge Q is placed on the x-axis at x =—2.0 m. A second point charge, —Q is placed at
x=10m.If Q=60 uC, what is the magnitude of the electrostatic force in N on a 40 4C charge placed at

the origin? (k, =8.99x10° Nm?/C?)
a. 16 b.27 c.32 d. 11 e.3.0

5. Determine the equivalent capacitance in pF for the network shown when C =12 pF.
—
Il cL
T 7
. 2C I I

a. 48 b. 12 c. 24 d. 6.0 e. 59
6. What is the current in A in the 30 Q resistor? ‘/\/\/\
a.0.20 b. 0.30 20 Q
c.0.10 d. 0.26
0. 0.60 15 Q% 30 Q%
7. Given the circuit shown below, find /. 9.0 VI |
al2A ‘0 | |
b. 1.8 A 18 V
c.24A YW—1
d42A Iy
e.48A I 2Q
[3“
\7\?\7\ 1,12V
I I
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PART II
In the exam booklet provide full solution to 5 out of following 6 problems
( each problem is worth 10%)

1.

Four charges of equal magnitude q =+ 2nC and are placed in the corners o a square of side a (a= 20cm) Find
the resulting potential at the centre of the square

a) The charge of 50nC is placed in the geometrical centre of a regular tetrahedron of side a=3cm. Find the
flux through one wall of the tetrahedron (7p)

b) Charge q is placed on the tip of the cone of height h and radius of the base R
Find the expression for the flux through the base when L>>R (3P)

A thin wire has been bend into a circle of radius r=1m with a small 1cm gap in it. This system is charged with
g=1C.

a) Find the electric potential at the centre of the circle  (5)

b) Find the Electric field at the centre of the circle (5)

Find the potential at the centre of a charged box cage ( L=H=W=1m) made out of 12 charged rods of equal
and uniform charge Q on each of them (Q=200nF)

. . . . 3.00 Q
Determine the current in each branch of the circuit shown AMA

Three capacitors are connected to a battery as shown . Their capacitances are C; 5.00 Q
=2C,C,=3C,and C;=C. S0
(a) What is the equivalent capacitance of this set of capacitors? 7

(b) State the ranking of the capacitors according to the charge they store, from s0ez Lo e

largest to smallest. = 120V
(c) Rank the capacitors according to the potential differences across them, from 400V -
largest to smallest. _T

(d) If now C; is increased, what happens to the charge stored by each of the

capacitors?

(e) Obtain the expression for the three capacitors connected in parallel

C,

Cy Cy

NOTE: k,=8.99x10° Nm?/C?



~ Solkions to lowq prodlen S | f, Q f'[ f 1
?rO«u& 1

L Ll 7 IR | & sinqie chogo
‘ Ql.i c
HEEEDEEEERERAEKAA <" ove rv%

= SREEEEEE  PETEIR O e NUOISE GUEIIEN SREN W Do e % T SFISERIE NEVOUSRT: I . - S M Q4 e w'a ' S—
el PP _olstaucs frow

‘MCQW

<
'\l

=
AL
=
I
p

et LT T L TP g T
L 2 A O”) ,ﬁ7CP STV&C\“"Q' P T S : CP’EO‘(’D:Q_/(—’(‘% B U AN S S

‘,fb')‘q’,sp@gfa%f HENEREERERRRN

1 Mjwa bu},(o@rq gfalu,we 0{\
he ' ragliaws  R= I

 Flux Mmo%uﬂhx@ bose
ol a core (s a ﬁa&@x%

 of e £lux «H’\vo,o_;w fe
 Whole Sgk@\,\e

bbb Pl ATTRE Ea 4R*%o




. We cow clse e gop w Mus cwcle e swplfy
| owrproblem

TR e ‘







The cage vy bwild of 12 cdowheal roon

o reefoe Vgt = 1 Voigo vad

4o we cur Fovwuda

ks o qeowedy poblw [

2@)\ W/“*H AN T T

- we need to QS‘L@MJWj - olstare bvow

e powk £ fo tre cenke of fve vad

D | |
/ POWJ( P \5 Ov\ ‘L('G'VQ(JKQ
— o& cho OLLQC?OV\QLA of

e COM*W bwege ACD
D




Bl = m g =30 *5 g4l 4 =00
I IR R TN R T PO
Ik 8664870 b AeC 848,20 »

T8 -4l +6470 J K- 4016y =0

4 14y 480 =0

L 4r G «®g =06 )
EEELERICIEOASYAN IRE IR RO
| | edd 127284 40 =0




i ‘ ' \S ' | .2__,(;,_-— ! 2 L N 2_(0
| A NS TG loig lh = ZcC itz T 7¢
| hejokee siqus meew frad b Cudrlwts Qlow (W
e oclrechon  oOpyposike to e Ore Owgmally presiwe|




6 VERSION A
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s udh be the charge on G, 4

Q, om (G s Q= 2VC
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VERSION B:

C\\Zc
¢, - 3¢
CBTC
Ce = CoeCy= 4C
Corl o L - 2 _ 3
EQ 4¢ T 3c 4c Y 4¢ T g
4
Ceq ® 3C
Crot
= R
V Ceq S‘% Nt = Ceg V= 30V
ow C Q - $Cy — v - 2V oz
| Y i 2 C 2

_ _ NIV
ow (¢, Va ’3\/ — Ql—(”sc>§\/ Vv
_) - - dy -1
ow (4 Va=3v — Q@ =[]V =L
ANS ¢, = 2c¢ =%V Q = 3Zcv
C, = »C V=i v Q@ = v
(o = C \/3::!3 vV QBS LSC\/
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VERSION A AND B
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