Exam FINAL EXAM PHYSICS 2B Spring 2010

Name_Professor 5.K. Sinha

I_ MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.

1) Four charges of equal magnitudes but opposite signs are arranged at the corners of a square, as shown here.
In which arrangement is the magnitude of the electric field at point P a maximum?
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E) The maximum electric field occurs in more than one of these arrangements.
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Figure 23.6
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I'he cross section of a long coaxial cable is shown, with radii as given. The lincar charge density on the inner conductor is
=30 nC/m and the linear charge density on the outer conductor is -50 nC'/m. The inner and outer cylindrical surfaces are
respectively denoted by A, B, C, and [, as shown.
2) In Figure 23.6, the linear charge densities on surfaces C and D, in nC/m, are closest to:
A) 0 and =50 B) =30 and -20 C) +30 and =50 D) =20 and -30 @‘ﬂ() and =80

Figure 24.5
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3) In Figure 24.5, three conducting spheres of radii 1 meter, 2 meters and 3 meters are connected by wires 50
meters long, as shown here. A charge of 4 x 10-4 coulombs is initially placed on the large sphere. Determine
the charge on the large sphere in electrostatic ( not mechanical) equilibrium.

A) 2.57 x 104 coulomb
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) 1.33 x 10~4 coulomb

D) 20 x 10-4 coulomb
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I'he capacitive network shown is assembled with initially uncharged capacitors. A potential difference, Vyb = +100'V, is
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applied across the network. The switch S in the network is kept open throughout.

4) Ipigyre 25.1, the total energy stored in the seven capacitors, in mJ, is closest to:
” B) 9% C) 144 D) 48 £) 120

Situation 26.1
The density of free electrons in gold is 5.90 x 1028 m-3. The resistivity of gold is 2.44 x 10-3 Q - m at a temperature of
20°C and the temperature coefficient of resistivity is 0.004 (“C)=1. A gold wire, (.8 mm in diameter and 20 cm long, carries
a current of 300 ma.
5) In Situation 26.1, the drift velocity of the electrons in the wire is closest to:

.Ox 10-5m/s . \/
B)1.2x 10-4 m/s J= G’ paa -~
CYB.0x 10-5m/s . I —
D) 1.0x 10-4 m/s - __> - — A
E)1.4x 104 m/s I ’"TA = A € /'m I GQ‘,

Figure 26.3 ; _
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A circuit has two batteries and a resistor as shown. The dashed rectangles indicate a battery with its internal
resustance

6) l e 26.3, the terminal voltage of the 6 V ba{terv is closest to:
2\’ B)-24V V424V D) +1.2V i) +36V
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7) In Figure 28.1 is a velocity selector that can be used to measure the speed of a charged particle. A beam of CD
particles is directed along the axis of the instrument. A parallel plate capacitor sets up an electric field E
which is oriented perpendicular to a uniform magnetic field B. If the plates are separated by 4 mm and the

value of the magnetic field is 0.1 T, what voltage between the plates will allow particles of speed 5 x 105 m/s
to pass straight throug t deflection?
A) 2240V Y )00V D) 146 V F)4.60 V

8) A circular coil of wire of 200 turns and diameter 2 cm carries a current of 5A. It is placed in a magnetic field
of 0.30 T with the plane of the coil making an angle of 30 with the magnetic field. What is the torque on the

coil?
A)022N «m B)0.56 N « m ) 0.047 N + m 82 N-.m E)015N - m

Figure 29.1

A circular loop of radius 10 cm and three long straight wires carry currents of [ = 10 A, [2 =20 A, I3 =30 A, and 14 = 40

A, respectively, as shown. Each straight wire is 20 cm from the center of the loop.

9) In Figure 29.1, the z-component of the resultant magnetic field at the ceater of the loop is closest to:
A) =80 ul B) +30 w1 C) +40 ul ( I)E—M) wl E) =10 pl
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Figure 30.3
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A long vertical wire carries a steady 10 A current. A pair of rails are horizontal and are 0.20 m apart. A 20 ohm resistor
connects points a and b, at the end of the rails. A bar is in contact with the rails, and is moved by an external force with a
constant velocity of 0.40 m/s, as shown. The bar and the rails have negligible resistance. At a given instant tl, the bar is
0.20 m from the wire, as shown.

10) In Figure 30.3, at time }, the induced current and its direclion thmugh the resistor are closest lo
A)0.04 uA, fromatob

B) 012 pA, from b to a B _’__Q._ @B e 02 4/1 ] (‘/l r
Y002 pA, fromatob
) 0.02 nA, frombtoa 7/‘TZ"\ Z—.TI('
) 0.04 pA, from b to a _O A
T 8 E=LC2p _ “”‘“"f‘*’.‘i s
- \/%Z fYD Figure 32.3 a+ ’/AT( F )r w‘_,l

300
‘19"’ At — o7
e 50 Hz 0.20 H — e ltpl V

_',_————__r,

80 pF ® A — GTL7F

N
— U Y|
A series circuit has a 50 Hz ac source, a 30 ohm resistor, a 0,20 H inductor, and an 80 uF capac:tor as shnv\ n I he rms

current in the circuit is 2.5 A, \/
11) In Figure 32.3, the voltage amplitude of the sourgg.ds closest to: RM__) \/M 4/ @
A) 65V B) 85 V 5 v D) 115V uq Vv
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12) In Figure 23.7, an insulating slab 5 mm x 2 m x 2 m has a charge of 8 x 10~11 coulomb distributed uniformly ~~
throughout its volume. Determine the electric field at point P, which is located within the slab beneath its
center, 1 mm from one of the faces. =

A)13.6V/m B)226V/m D) 339V/m E)56.5V/m
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