The next four questions concern the same physical situation.
Three charges of equal magnitude are positioned as shown.  Charges Q1 and Q3, have a positive charge, but Q2 is negatively charged.  The three charges are located at the vertices of an equilateral triangle.  (All three sides have the same length and all angles are 60 degrees)  

1.  The Electric field at the center of the triangle (point a) points:

(a)   Toward charge Q1
(b)   Toward charge Q2 

(c)   Toward charge Q3
(d)   Away from charge Q2
(e)   The field is zero

2.  The potential at point b is:

(a)  positive

(b)  negative

(c)  zero

3.  What is the direction of the Electric field at point b?  

(a)   Toward charge Q1
(b)   Toward charge Q2 

(c)   Toward charge Q3
(d)   Away from charge Q1
(e)   Away from charge Q2
4.  If the magnitude of the three charges is 3μC, and the length of each side of the triangle is 2m, what is the magnitude of the net force on Q2 from the other two charges? 

(a)  11.3 mN

(b)  15.8 mN

(c)  24.3 mN

(d)  29.6 mN

(e)  35.0 mN

The next five questions concern the same physical situation.

Two charges are placed 2m apart on a line. 

5.  How much work is required to bring a charge of 1μC from infinitely far away and place it exactly between the two charges?  (On the dotted line 1 m from each charge)

(a)   1.3 × 10-2 J

(b)   4.2 × 10-2 J
(c)   1.8 × 10-2 J
(d)   2.7 × 10-2 J
(e)   3.5 × 10-2 J

6.  What direction does the electric field point, at the location 4m to the RIGHT of Q1?

(a)   up

(b)   left

(c)   right
7.  At what distance from Q1 along the dotted line is the electric field equal to zero?
(a)   2.27 m to the right
(b)   4.73 m to the right
(c)   5.32 m to the right
(d)   1.5 m to the left
(e)   2.4 m to the left

8.  The electric potential at the location 1.5m to the right of Q1 along the dotted line is:

(a)   positive

(b)   negative

(c)   zero

9.  At what location between the two charges (measured from Q1) along the dotted line is the electric potential equal to zero?
(a)   .33 m
(b)   .50 m
(c)   .75 m
(d)   1.0 m
(e)   1.5 m

The next four questions concern the same physical situation.
An electronic circuit is constructed as shown in the figure.  V= 20V,  R1 = 2 

R2 = 4 R3 = 6 
10.  While the switch is closed, R1 and R2 are in:

(a)   series
(b)   parallel
(c)   neither series or parallel

11.  While the switch is closed the effective resistance of the circuit is:

(a)   2.7 
(b)   3.4 
(c)   4.3 

(d)   5.4 
(e)   5.8 
12.  Compare the power generated by the battery when the switch is closed, Pc, to the power generated by the battery when the switch is open, Po.

(a)   Pc < Po 

(b)   Pc = Po
(c)   Pc > Po

13.  What is the potential difference across R3 when the switch is closed?

(a)   6.0 V
(b)   9.0 V
(c)   11 V
(d)   13 V
(e)   15 V

The next four questions concern the same physical situation.

A battery V=25V is connected to three Capacitors in the configuration shown below.  The Capacitance of the capacitors are C1=20(F, C2=30(F, C3=50(F.


14.  What is the equivalent capacitance of the three capacitors?

(a)  16 (F

(b)  24 (F

(c)  65 (F

15.  What is the charge on one of the plates of C2?
(a)   Q2 = 100 C
(b)   Q2 = 150 C
(c)   Q2 = 220 C

(d)   Q2 = 310 C 

(e)   Q2 = 430 C

16.  Compute the stored energy in C1.
(a)   U1 = 0.5 × 10-3 J
(b)   U1 = 1.2 × 10-3 J
(c)   U1 = 2.6 × 10-3 J
(d)   U1 = 4.0 × 10-3 J
(e)   U1 = 5.3 × 10-3 J

17.  What is the change in potential across C1?

(a)   11 V
(b)   16 V
(c)   20 V
The next three questions concern the same physical situation.
An electronic circuit is constructed as shown in the figure. 











18.  The effective resistance of the circuit is:

(a)   2.1 
(b)   3.9 
(c)   4.2 

(d)   5.1 
(e)   5.9 
19.  What is the voltage V2, the voltage across R2 ?
(a)   V2 = 1.2 V
(b)   V2 = 2.6 V
(c)   V2 = 4.1 V
(d)   V2 = 6.2 V
(e)   V2= 10.0 V
20.  How much current is flowing through the wire labeled I in the cicuit?
(a)   I1 = 0.26 A
(b)   I1 = 0.63 A
(c)   I1 = 1.2 A
(d)   I1 = 2.3 A
(e)   I1 = 3.6 A
Electrostatics

F = ma

F = kq1q2/r2
k = 1/4((0

E = F/qo
E = kq/r2 (point charge)

WAB = EPEA – EPEB

WAB = kq1q2/rA - kq1q2/rB
V = EPE/qo
VB – VA = -WAB/qo
V = kq/r (point charge)

q = CV

Energy = ½ qV = ½ CV2 = q2/2C

Energy density =1/2(oE2

Circuits

CP = C1 + C2 + ...

1/Cs = 1/C1 + 1/C2 + ...

I = (q/(t

V = IR   (Resistor)

R = (L/A (Resistance)

P = IV  (Power)

RS = R1 + R2 + ...

1/RP = 1/R1 + 1/R2 + ...

q = qo[1-e-t/RC]  (Charging)

q = qoe-t/RC   (Discharging)

Constants

k = 8.99x109 Nm2/C2
(0 = 8.85x10-12 C2/Nm2

e = 1.60x10-19 C

(o = 4( x10-7 Tm/A

c = 3x108 m/s

h = 6.62 x10-34 J*s

me = 9.109 x10-31 kg

mp = 1.672 x10-27 kg

1 eV = 1.6 x 10-19 J
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