
• ¿Cuál de las siguientes afirmaciones sobre un conductor en equilibrio es falsa?

a) El campo eléctrico es cero en todos los puntos al interior del conductor.

b) Todo exceso de carga se encuentra sobre la superficie.

c) La magnitud del campo eléctrico que produce un conductor cargado decae como 1/r2 en que r es la

distancia desde el conductor a un punto fuera del conductor.

d) El campo eléctrico externo en la superficie de un conductor es perpendicular a la superficie.

e) La magnitud del campo eléctrico en un punto de la superficie del conductor vale σ/ε0, en que σ es la
densidad superficial de carga en ese punto.

• Una carga positiva se ubica en el centro de un conductor esférico hueco neutro. ¿Cuál de las siguientes
figuras representa de mejor forma el campo eléctrico en el sistema?

 4 

PH2200  Practice Exam I                                                                     Summer 2003 
 
9.  The picture to the right shows the electric field lines between two parallel plates 
     that for all practical purposes extend an infinite distance both to the right and to  
     the left and into and out of the paper.  Four points P, Q, R, and S are marked in  
     this picture.  At which point is the electric potential the largest? 
 
     (A)  P          
     (B)  Q           
     (C)  R           
     (D)  S           
     (E)  The electric potential is the same at all four points. 
 
 
10.  A positive point charge is placed at the center of a hollow conductor that is electrically neutral as shown below.  
       Which figure best represents the electric field lines for this system? 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
                                (A)                                                        (B)                                                        (C) 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
                                                      (D)                                                                      (E)
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RESPUESTA: La alternativa C)

• Una esfera no conductora de radio a con carga Q1 distribuida uniformemente en su volumen se coloca en
forma concéntrica con una esfera hueca conductora de radio interior 3a, radio exterior 5a y carga neta
Q2. ¿Cuál es la magnitud del campo eléctrico a la distancia 2a del centro de la esfera interior?

a) 0

b) Q1/16πε0a
2

c) Q1/4πε0a
2

d) Q1/2πε0a
2

e) (Q1 +Q2)/4πε0a
2
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2.  A spherical insulator of radius a is concentric with a conducting  
     spherical shell  having inner radius 3a and outer radius 5a as  
     shown in the figure to the right.  The charge 1Q+ is uniformly  
     distributed throughout the volume of the insulator,  and the net  
     charge on the conductor is 2Q+ . 
 
     (a)  What is the magnitude of the electric field a distance of 2a 
            from the center of the insulator? 
 
            (A)  0 
            (B)  2

1 /16 oQ aπε  
            (C)  2

1 / 4 oQ aπε  
            (D)  2

1 / 2 oQ aπε  
            (E)  ( ) 2

1 2 / 4 oQ Q aπε+  
 
     (b)  What is the flux of the electric field through a Gaussian sphere of radius 4a that is concentric with both the 
            insulator and conducting shell? 
 
            (A)  0 
            (B)  1 / oQ ε  
            (C)  ( )1 2 / oQ Q ε+  
            (D)  ( )1 22 / oQ Q ε+  
            (E)  2

1 /16Q aπ  
 
     (c)  What is the surface charge density on the outer surface of the conductor? 
 
            (A) 2

2 /100Q aπ  
            (B)  ( ) 2

1 22 /100Q Q aπ+  
            (C)  ( ) 2

1 23 /100Q Q aπ+  
            (D)  ( ) 2

1 2 /100Q Q aπ+  
            (E)  2

1 2 /100Q Q aπ−  
 
      
 

a 

3a 

5a 

1Q+  

2  (net)Q+  



• Referido al mismo problema anterior, ¿cuál es el flujo del campo eléctrico por una esfera de radio 4a
concéntrica con las esfera interior?

a) 0

b) Q1/ε0

c) (Q1 +Q2/2)/ε0

d) (Q1 +Q2)/ε0

e) (Q1 + 2Q2)/ε0

• Nuevamente referido al mismo problema, ¿cuánto vale la densidad de carga superficial en la superficie
externa del conductor?

a) Q2/100πa2

b) (Q1 + 2Q2)/100πa2

c) 3(Q1 +Q2)/100πa2

d) (Q1 +Q2)/100πa2

e) |Q1 −Q2|/100πa2

• La carga puntual Q1 de la figura tiene carga +Q y la carga puntula Q2 tiene carga −2Q. En la figura las
flechas representan la fuerza entre las cargas. Tomando en cuenta la dirección y magnitud de las flechas,
¿cuál representa correctamente la fuerza entre las cargas?
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Concept Questions:  Each question has a single correct answer and is worth four points.  
 
1.  Experimental evidence indicates that  
 
     (A)  charge is quantized and conserved.  
     (B)  charge is quantized but not conserved.  
     (C)  charge is conserved but not quantized.  
     (D)  charge is neither quantized nor conserved.  
     (E)  None of the above. 
 
 
2.  Choose the charges 1Q  and 2Q  that are consistent with the  
     electric field lines shown in the figure to the right. 
 
     (A)  1Q = +2 mC, 2Q = +1 mC 
     (B)  1Q = +2 mC, 2Q =  -1 mC 
     (C)  1Q =  -2 mC, 2Q = +1 mC 
     (D)  1Q = +8 mC, 2Q = +4 mC 
     (E)  1Q =  -8 mC, 2Q = +4 mC 
 
 
3.  Point charge 1Q  has a charge of +Q and point charge 2Q  has a charge of -2Q.  In the figures below, the arrows  
     represent the force on each sphere due to the other sphere in that pair.  Taking both the direction and the length of the 
     arrows into account, which figure below correctly shows the electric force that each point charge exerts on the other? 
 
 
 
 
      
                      (A)                                                               (B)                                                                (C) 
 
 
 
 
 
                                                        (D)                                                                (E) 
 
 
 
4.  Consider a regular cube with positive point charge +Q in all corners except  
     for one which has a negative point charge -Q.  Let the distance from any  
     corner to the center of the cube be r.  What is the magnitude of electric field  
     at point P, the center of the cube?  
 
     (A)  0E =  
     (B)  21 /eE k Q r=  
     (C)  22 /eE k Q r=  
     (D)  26 /eE k Q r=   
     (E)   27 /eE k Q r=  

1Q  2Q  

1Q  1Q  1Q  

1Q  1Q  

2Q  2Q  2Q  

2Q  2Q  

 P•  

+ 

+ 

- 

+ 

+ 

+ + 

+ 

RESPUESTA: La alternativa C)

• Una barra delgada se doble para formar un semićırculo. La mitad izquierda tiene una carga +Q dis-
tribuidad uniformemente y la mitad derecha tiene carga −Q también distribuida uniformemente. ¿Cuál
vector representa correctamente el campo eléctrico en el punto P?

a) A

b) B

c) C

d) D

e) No hay campo eléctrico en P.
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5.  As shown in the figure to the right, an insulating rod is net into 
     the shape of a semicircle.  The left half of the rod has a charge 
     of +Q uniformly distributed along its length, and the right half 
     of the rod has a charge of -Q uniformly distributed along its 
     length.  What vector shows the correct direction of the 
     electric field at point P, the center of the semicircle? 
 
     (A)  A 
     (B)  B 
     (C)  C 
     (D)  D 
     (E)  There is no electric field at point P. 
 
 
The figure to the right applies to the following two questions. 
 
Positive and negative charges of equal magnitude lie along the 
symmetry axis of a cylinder.  The distance from the positive 
charge to the left end-cap of the cylinder is the same as the  
distance from the negative charge to the right end-cap. 
 
 
6.  What is the flux of the electric field through the closed cylinder? 
 
     (A)  0 
     (B)  / oQ ε+  
     (C)  2 / oQ ε+  
     (D)  / oQ ε−  
     (E)  None of the above. 
 
 
7.  What is the sign of the flux through the right end-cap of the cylinder? 
 
     (A)  positive 
     (B)  negative 
     (C)  There is no flux through the right end-cap. 
 
 
8.  Which of the following statements is false for a conductor in electrostatic equilibrium? 
 
     (A)  The electric field is zero at all points inside the conductor. 
     (B)  Any excess charge resides entirely on the surface. 
     (C)  The magnitude of the electric field due to a charged conductor falls off as 21/ r  where r is the distance from the 
            conductor to a point in space outside the conductor. 
     (D)  The external electric field at the surface of a charged conductor is perpendicular to the surface. 
     (E)  The magnitude of the external electric field at a point on the surface of a charged conductor is / oσ ε  where σ is 
            the surface charge density at that point. 
 
 
 

right  
end-cap 

Q+  Q−  

Q+  Q−  

•  
P A 

B 

C 

D 



• El diagrama muestra las ĺıneas de campo eléctrico producido por dos pequeñas cargas P y Q (la densidad
de ĺıneas es proporcional a la intensidad del campo).Considere las siguientes afirmaciones:

i) la carga de P es menor que la carga de Q, ii) la fuerza electrostática sobre P es menor que la fuerza
electrostática sobre Q.

Son verdaderas

a) Solamente i)

b) Solamente ii)

c) Ni i) ni ii)

d) i) y ii)

• Una distribución de carga produce las ĺıneas equipotenciales que se muestran en la figura. De los cuatro
puntos que se muestran, ¿en cuál es más intenso el campo eléctrico?

a) P4

b) P1

c) P2

d) P3
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15) An electric charge distribution causes the equipotential lines that are shown in the figure. Of
the four labeled points, which is at the point where the electric field is stronger than the field
strength at the others?

A) P4 B) P1 C) P2 D) P3

15)

16) A 7.0 pF capacitor consists of two parallel plates that have surface charge densities of
±3.0 nC/mm2. If the potential between the plates is 21.0 kV, find the surface area of one of the
plates.

A) 0.020 mm2 B) 0.010 mm2 C) 25 mm2 D) 49 mm2

16)

17) A 3.0 mF and a 13.0 mF capacitor are connected in series, and the series arrangement is
connected in parallel to a 25.0 mF capacitor.  How much capacitance would a single capacitor
need to replace the three capacitors?

A) 27 mF B) 24 mF C) 16 mF D) 12 mF

17)

18) A uniform electric field has the strength of 6.0 N/C. What is the electric energy density of the
field? (The value of eo is 8.85 x 10-12 C2/Nœm2.)

A) 2.7 x 10-11 J/m3 B) 2.0 x 1012 J/m3

C) 1.6 x 10-10 J/m3 D) 4.1 x 1012 J/m3

18)

19) Two parallel circular plates with radius 8.0 mm carrying equal-magnitude surface charge
densities of ±3.0 mC/m2 are separated by a distance of 2.0 mm. How much stored energy do the
plates have?

A) 21 nJ B) 640 nJ C) 65 nJ D) 200 nJ

19)

20)  A 2.0 mF capacitor is charged until it acquires a potential difference of 100.0 V across its plates,
then the emf source is removed. If the capacitor is then discharged through a 100.0 kW
resistance of a circuit, what is the voltage across the capacitor 9.0 ms later?

A) 4.4 V B) -4.6 V C) 96 V D) 100 V

20)

21) The resistors in the circuit shown each have a resistance of 500 W. What is the equivalent
resistance of the circuit?

A) 2000 W B) 500 W C) 1000 W D) 125 W

21)
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