University of Puerto Rico
Mayagiiez Campus
Departament of Physics

Final Exam — Fisi 3162/3172

Name: Friday August 20, 2010

Section: Prof.

Read the instructions carefully.

Select the best answer.

You are required to answer only 16 of the 20 questions.

When you finish the exam you have to select and identify the 16 questions you want to be
corrected by putting a mark in the square spaces provided beside the question’s number in
this page, and write the answers in the square spaces adjacent the selected questions.

If you choose not to indicate which questions are the chosen ones, the first 16 questions will
be the ones corrected.

Al answers most be justified, either by some analytical procedure or by some physics
principle unless otherwise indicated in the question’s text.

If there is no justification for the answer then it will be considered a wrong answer. In other
words ‘to guess’ the answer is not valid.

The points assigned will be: 6.25% to a correct answer with a correct justification, 3.13 % to
an incorrect answer with a correct justification, and 0% to a correct or incorrect answer either
with no justification or an incorrect one.

Question # /  Answer / % Question# / Answer/ %
1. 11.
2. 12.
3. 13.
4. 14.
S. 19.
6. 16.
7. 17.
8. 18.
9. 19.
10. 20.




1.

The value of x (in terms of a) for the electric field E at point P to be null (Ep = 0) is:

a) 3%/4 <— a—>

b) a +9Q -Q P

c) 978 +X'
d) 392 X >

e) Another answer. Which one?:

In certain region of space, the electric field is constant in direction but decreases in magnitude from
E(x=0) =850 N/C to E(x=20 m) = 450 N/C. The net electric charge inside a cubic box with 20 m sides
put in this region is approximately:

a) 0 UC A +y
b) 17.8 uC E(x=0)
c) -1.42uC E(x=20m)
—_— —
d) -17.80 uC
e) Another answer. Which one?: >
ﬁ +X
+z

A solid non-conducting sphere of radius R has a total charge Q uniformly distributed over its volume.
The electric field inside the sphere at a distance r < R from the center is:

a) E=0 b) E = Q/(41re.r?) c) E=Q/(4me,R?)
d) E = Q/[4meo(Rr)] e) Another answer. Which one?:



4. A conducting sphere with a 5.00 cm radius has a surface charge density of 2.00 x107° C/m?. The
electric potential at its surface (relative to infinity) is:

a) 1.13x10*V b) 2.26 x10*V c) 2.36 x10°
d) 3.69 x10°V e) 7.24 x10°V

5. A 1.0 pF capacitor is connected in parallel to a 2.0 pF capacitor. The combination is in turn
connected in series to a 3.0 pF capacitor. The equivalent capacitance of the combination is:

a) 1.5pF b) 3.0 pF c) 4.5pF d) 5.0 pF e) 6.0 pF

6. In the resistor's combination shown in the figure at right Ry = 1.0 Q,
R.=10Q,R3=5.0QyR;=2.0Q. Ifthe currentin R, I3=2.0 A,
then the voltage between points a and b is:

a) 2V. b) 10V. c) 11V.
d) 18 V. e) Another answer. Which one?:

7. Inthe RC circuit shown in the figure at right V, =5.0V, C = 25 yF
and R = 200 Q. At the instant the current in the circuit is | = 5.0 mA,
the energy stored in the capacitor is:

a) 40pJ b) 80pJ c) 0.10mJ v T
=]
d) 0.20mJ e) Another answer. Which one? :

—



8. If there is a current | in the rectangular loop in the direction shown in the — )(
figure at right, at that instant the loop will (write the mathematical expression YT s

used to reach your answer): |',H ,{S”

L A1
a) move upward. T/ i =V l ”
b) move downward. \\_‘_‘_/‘-“'/

c) rotate clockwise. —
d) rotate counterclockwise.

e) rotate and move to the right.

9. A positive charge (+Q) moves with a velocity v parallel to a vertical wire. Suddenly a current I'is
established in the wire in the direction shown in the figure at right. As a consequence, the charge will
experience a force in the direction of (write the mathematical expression used to reach your answer):

a) +z (out of the plane of the paper)
b) -z (into the plane of the paper) v |<a?>
C) +X

y
d) -x +Q I
e) +y

X
z

10. In the previous exercise the magnitude of the force acting on the charge is:

a) W,QvI/2ma b) p.QvI/2ma® C) HoQvI/4ma d) p.QvI/4a e) W.Qal/2mv

11. A 20 A current (uniform across its cross section) is established in a 2.0 mm in diameter conducting
wire. The magnitude of the magnetic field at the surface of the wire is:

a) 6.3uT b) 80 uT c) 4.0mT d) 6.3mT e) 20mT

12. The magnetic flux through 20 turn coil with a 100 Q resistance changes at a constant rate from
-5.8 Tm?to 3.8 Tm?in 0.48 s. The induced current in the coil is approximately:

a) 0.042A b) 0.20 A c) 0.42 d) 0.83A e) 40A



13. The station selector of an AM (0.54 MHz a 1.6 MHz) radio is made up of an LC circuit whose inductor

has a 2.5 pH inductance and a variable capacitor. The capacitor’s capacitance should vary at least
approximately between:

a) 4.0 y35nF b) 23y 220 nF c) 150y 1400 nF
d) 570y 790 uF e) Another range ¢ Which one?:

14. A 20 cm radius concave mirror produces a real image at a distance of 30 cm from the mirror. The
distance between the object and the mirror should be:

a) 50cm b) 20 cm c) 15¢cm d) 7.5cm e) 5.0cm

15. A light ray R strikes the surface of a prism at point A at an
angle 8,. The minimum angle of incidence for the ray not

to escape the prism (whose refraction index is 1.50) at
point P is approximately:

a. 26° b) 34° c) 42°
d) 45° e) 48°

16. In order to light a fire without matches or lighters, an explorer water
decides to pour water from his canteen over a piece of nylon nylon
paper of negligible thickness, stretched horizontally, until it
forms a water plane-convex lens with a radius of curvature of stick
20.0 cm in its convex side. He lays dry leaves on the ground
in order to burn them with sunlight. The height over the leaves H,
at which the water lens should be located so that the sunlight, leave
which falls vertically down, ignites the fire, is: (the index of refraction =r=
of water: 1.33)

stick

a) between 18 and 23 cm b) between 33 and 38 cm c) between 43 and 48 cm
d) between 58 and 63 cm e) a bit larger than 1.00 m



17. In a Young’s double slit interference experiment, the slit separation is 0.320 mm. A 500 nm
wavelength beam of light strikes the double slit and produces an interference pattern. The number of

interference maxima observed in a screen in the angular range -30° < 6 < 30° is:

a) 641 b) 320 c) 16 d) 1109 e) Another answer. Which one?:

18. A 600 nm wavelength beam of light strikes a slit in a single slit diffraction experiment. There are 160
diffraction minima in the angular range -37° < © < 37°. The slit width is:

a) 8.0 mm. b) 1.6 mm. c) 0.80 mm. d) 0.16 mm. e) 0.08 mm.

19. The energy of a red photon with a A = 750 nm wavelength is:

a) 4.1x10°eV. b) 1.7 eV. c) 29eV. d) 410 eV. e) 29 eV.

20. A 450 nm wavelength photon strikes a metal surface with work function W=2.5eV. The maximum
energy of the emitted electrons is:

a) 0.26 eV. b) 0.51 eV. c) 2.76 eV. d) 3.53 eV. e) 4.55 eV.



