PHY1322 Winter 2018
Midterm | VEY [X

Prof. A.Czajkowski

PART L. _Use the scantron sheet to answer all questions below, Best 6 out of 7 count towards 48% of your test
grade.

1 Two charges %Q and +2Q are separated by a distance r.
At what distance from the greater charge, would a third test charge experience no net electrical force? ?

/1t has to be placed between the twg charges/
a) %r b)%r d) %r e) none of these answers

2 The current in a loop circuit that has a resistance of Ry i5 2.00 A. The current is reduced to 1.60 A when
an additional resistor R; = 3.00Q is added in series with 1. What is the value of R,?

(a)120 ) bj8 0 )70 den e) none of these answers

3 A fully charged capacitor stores energy Us. How much energy remains when its charge has
decreased to half its original value?

A) ﬁ Uo b} %UU d) % Uy e) none of these answers

4 A particle {g =—4.0 uC, m = 5.0 mg) moves in a uniform magnetic field with a velocity having a magnitude
of 2.0 km/s and a direction that is 50° away from that of the magnetic field. The particle is observed to

have an acceleration with a magnitude of 5.8 m/sz. What is the magnitude of the magnetic field?

a)5.4mT b) 4.9 mT ¢}5.1mT e} 3.6mT

5 The electric field inside a charged solid spherical conductor in equilibrium

b) s constant and equal to its value at the surface.

€}  decreases from its value at the surface to a value of zero at the center.

d) increases from its value at the surface to a value at the center that is a multiple of the potential at
the surface.

e} is equal to the charge passing through the surface per unit time divided by the resistance.

6 Two charges of 15 pC and 40 pC are inside a cube with sides that are of 0.50-m length. Determine the
net electric flux through the surface of the cube.
a) +2.8N- m2/C b)~1.1 N - m2/C +1.1N-m/C
(d) 28N - m?/c) e) -0.47 N - m%/c
7 Find the approximate value flux through the square of side a=5 cm which is placed at distance 5 m from

the single point charge Q=1mC. /Yes, the point charge is on the axis perpendicular to the square passing
through its centre./

a) 9o§m2 b) 400§m2 (c}QOO%mz) d) 2300%m2 eJnone of the these answers
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PART I. Use the scantron sheet to answer all questions below. Best & out of 7 count towards 48% of your test

grade.

1 Two charges +§Q and +3Q are separated by a distance r. At what distance from the greater charge,
would a third test charge experience no net electrical force? ? /It has to be placed between the two
charges/

a) §r cl%r d) %r e} none of these answers
2 The current in a loop circuit that has a resistance of R: is 2.00 A. The current is reduced to 1.40A when

an additional resistor Rz = 3.00 Q is added in series with A:, What is the value of R, ?

a)12q byan @ d} 40 e) none of these answers

3 A fully charged capacitor stores energy Uy. How much energy remains when its charge has
decreased to one quarter of its original vaiue?

b) % ty c) % Uy d) % U, #) none of these answers

4 A particle (g ==4.0 uC, m = 5.0 mg) moves in a uniform magnetic field with a velocity having a magnitude
of 2.3 km/s and a direction that is 60° away from that of the magnetic field. The particle is observed to

have an acceleration with a magnitude of 5.8 m/sz. What is the magnitude of the magnetic field?

a)s.4mT b) 4.9 mT c}51mT d)4.7mT e)3.6mT

5 The electric field inside a charged solid spherical conductor in equilibrium

a)  is constant and equal to its value at the surface.
@D s always zero.
c)  decreases from its value at the surface to a value of zero at the center.
d) increases from its value at the surface to a value at the center that is a multiple of the potential at
the surface.
e) s equal to the charge passing through the surface per unit time divided by the resistance.

6 Two charges of 20 pC and —30 pC are inside a cube with sides that are of 0.40-m length. Determine the
net electric flux through the surface of the cube.

a) +2.8N-m2/C (b)-1.1N-m%/c) +11IN-m2/C

d) -2.8N-m%/C e} -0.47 N- m2/C

7 Find the approximate value flux through the square of side a=5 em which is placed at distance 5 m from
the single point charge G=3.1mC. /Yes, the point charge is on the axis perpendicular to the square passing
through its centre./

a) QO%m’- b) 400-':§m2 ¢) 900 %mz d) ZBOU%mz ejnone of the these answers
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PART I. Use the scantron sheet to answer all questions below. Best 6 out of 7 count towards 48% of your test
grade.

1 Two charges +$Q and +4Q are separated by a distance r. At what distance from the greater charge,
would a third test charge experience no net electrical force? /It has to be placed between the two
¢ sf

a) %r b)%r c)é" d) %r e} none of these answers

2 The current in a loop circuit that has a resistance of R, is 2.00 A. The current is reduced to 1.20 A when
an additional resistor 8. = 2.00 Q is added in series with R;. What is the value of R, ?

a)120 b)8 0 70 e) none of these answers

3 A fully charged capacitor stores energy Up. How much energy remains when its charge has
decreased to ane third of its original value?

A) ﬁ U, ¢) % Uy d) % Uy &) none of these answers

4 A particle (g ==4.0 uC, m = 5.0 mg) moves in a uniform magnetic field with a velocity having 2 magnitude
of 2.1 km/s and a direction that is 40° away from that of the magnetic field. The particle is observed to

have an acceleration with a magnitude of 5.8 rn/sz. What is the magnitude of the magnetic field?

@ b) 4.9 mT ¢)5.1mT d) 4.7 mT e) 3.6 mT

5 The electric field inside a charged solid spherical conductor in equilibrium

a) s constant and equal to its value at the surface.

b) __ decreases from its value at the surface to a value of zero at the center.
is always zero.

d)  increases from its value at the surface to a value at the center that is 2 multiple of the potential at
the surface.

e) is equal to the charge passing through the surface per unit time divided by the resistance.

6 Two charges of 35 pC and -25 pC are inside a cube with sides that are of 0.40-m length. Determine the
net electric flux through the surface of the cube. -

a) +2.8N-m%/c b)-1.1N - m%/C @

d) -2.8 N-m2/C e) -0.47 N - m2/C

7 Find the approximate value flux through the square of side a=5 cm which is placed at distance 5 m from
the single point charge Q=0.44mC. /Yes, the point charge is on the axis perpendicular to the square
passing through its centre./

a) 90 % m? b) 4".)0%1?12 c) 900%m2 d) 2800 % m?  e)none of the these answers
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PROBLEM 3

We name the currents |, [,, and [, as shown. b ¢ +O0kQ d
I Yy
1]  70.0-60.0-1,(3.00 kQ)-,(2.00 kQ) =0 ,l1 €, Z‘sz Eal e t I
[2]  80.0-1,(4.00 kQ) - 60.0 - [,(3.00 kQ) = 0 Toov Teoov  Tsoo
3]ty =1 +1, RyZ300ke | ©
(b) Substituting for |, and solving the resulting simultaneous
e . . 200 kS
quations yields MY
a R, ¢ t

I = (through R,)
I;=[269 mA | (through R;)
I, = (through R,)

(c) AV,; =-60.0 V—(3.08 mA}(3.00 kQ2} =| -69.2 V

| Point c is at higher potential. |

FIG. P28.24
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