Practice problems for thé*3nidterm (Fall 2010)

. Avideo camera is set in an unknown liquid. When you ch#érgangle to look up the
liquid-air boundary, at certain point, it looks like noirron the boundary. If the angle of the
camera is 46 0rom the vertical, what is the index of refraction of thygilil? [Conceptual
note: What is the name of this phenomenon? Is Hierepplication of thid?

. Afrequency tuned for a certain signal is found out t@4@0 Hz with an inductor and a
capacitor circuit. If the inductor is adjusted as %4M* H to have the frequency, what is

the capacitancePConceptual note: What is this frequency called? Whatisondition to obtain
it?

You create aemf (3.8 V) with a straight metal rod whose length is 1.5Ihthe magnetic
field applied is 1.7 T, what is the speed of the rod pgdsirough the field7Conceptual note:
Can you draw the picture? What if a rectangular cotisting?

There is a coil to make amf for the circuit connected to an AC source. The indendds
found as 22 x 1®V. If the self inductance is 32210%H, what is the change of current in
1.2 seconds?Conceptual note: What is the self-inductance? Can you aigicture of this problem

setting?

There is one coil circuit. If the total current and thd@uctance are 2.2 A and 0.0076 H,

respectively, what is the energy stored in the cfil@nceptual note: If you increase current twice
as you have originally, how will the energy be chanyed?

. What is the frequency of the electromagnetic wave incaawiave oven, knowing that the
wavelength is 12.5 cmfConceptual note: What if the EM wave goes into watéftfich physical
quantity will be changed?




7. You find the “magnitude” of the focal length of a concave @54.2 m. If you measure the
“magnitude” of the object distance as 1.3 m, what is the riegidn? [Conceptual note:
What if it is a convex len$?

8. A square coil is rotating in a magnetic field to ob&imaximum voltage, 46 V. If the
magnetic field, the angular speed, and the number of tdicwl are 2.6 T, 30 rad/s, and 19
turns, respectively, what is the length of the side otth¥ [Conceptual note: How do you
associate this with AC voltagds?

9. Alight goes into water as shown. The angger0.0. What is the
angle knowing the index of refraction of water as 1.838nceptual note:
What is the name of the law? Which angles do you haveetd us

Air

angle,

; Water
anglléz

10.There is a series RLC circuit connected to an AC power pugmse
frequency is 60 Hz. You find the impedance as 390 he resistance and capacitive

reactance are 380 and 88(X2, respectively. What is the inductancgnceptual note:
What is the meaning of the reactance and impedhnce?

Magnetic

field /
11. A magnetic field going through an area, 0.67 isifound out to be 1.7

T. If the angled shown in the figure is 35what is the magnetic flux? 0

[Conceptual note: What is the difference from the mtgfield? Find every

formula which includes the magnetic flix. T
Area

12.There is an electric device. The number of turns o€tlileconnected to a power supply is
4300 turns. The other coil has 230 turns. If you use detdam the wall (US standard),
what voltage will the device obtain after convertdd@®nceptual note: Can you draw the
picture?



13. An electromagnetic wave has wavelength, &9®° m. What is the energy equivalent with
its photon?[Conceptual note: What is the relationship betweenggrend frequency; and between
energy and wavelength?

14. A peak intensity of an EM wave is 3.40L0' W/n?.  If the peak magnetic field is 2.8710°
T, what is the peak electric fieldZonceptual note: Is a magnetic field can be the edefiti?
Explain}

15.There is a convex mirror. If the radius of curvatur2.&m, what is the focal length?
[Conceptual note: What if it is a concave mirfor?

16. A light ray (some EM wave) comes into a material.h# permittivity in the material is 4.98
x 10" C*Nnv, calculate the permeability, knowing the index of refractisri.52.
[Conceptual note: Why is this permittivity different freg?|

17.1f a peak electric field is 3.80 10" N/C, what is the root mean square of the magnetic field?
[Conceptual note: How do you generalize peak and rms valwesidering other cases like AC
voltage source$?

18.There is a solenoid. The total number of turns is 86@f and the length is 1.3 m. The

inductance is known as 2810° H. Find the cross-sectional area of the solenoid.
[Conceptual note: Draw the picture.

19.There is a rectangular coil to generate voltage, 4.0 Vmagnetic field, 3.4 T. If the length
of the coil, which is perpendicular to the magnetic fiedd).i71 m, what is the tangential
speed?Conceptual note: Write two formulas related to thisteasy. Which one can you use for this

condition?




The change of the magnetic flux is 0.200 Wb in 0.343 s. What is th
number of turns of the coil? Find also the directiorhefdurrent.
[Conceptual note: Can you find the directions for angsa$ magnet orientations
and its moving directions? What if you have to caleuthe magnitude of the

current flow?

20.The magnitude of aemf created by a moving magnet in a coil is 3.50 V. I / \I

direction

21.The magnification is found as 2.8 with a thin lensthé image distance is -0.45 m (negative
distance— virtual), what is the object distartcdConceptual note: What is the meaning of the
magnification? What kind of lens is thjs?

22.A swimmer is treading water (with her head above the watdhe surface of a 3.00-m-deep
pool. She sees a coin on the bottom directly below. Howdimepthe coin appear to be?
(Index of refraction of water = 1.33onceptual note: Does the coin appear to be shallower or

deeperp

23.Find the images of a concave lens by drawing the diagfiemeF denotes the focal point.
After drawing, state the properties of image, such asdghpor inverted}, {real or virtual},
and {magnified or reduced}[Conceptual note: Do you remember the sign conventidhisizh
sign conventions are important to remembper?

24.Find the images of a convex lens by drawing the diagraheF denotes the focal point.
After drawing, state the properties of image, such asdghpor inverted}, {real or virtual},
and {magnified or reduced}[Conceptual note: Do you remember the sign conventidhisizh
sign conventions are important to remembper?




Answers
1.39

2. 9.13x10°F

3. 15m/s

4. 8.25A

5. 0.018J

6. 2.40x 10° Hz

7. 048

8. 0.176 m

9. 149

10. 4.7H

11. 0.65Wb

12. 6.4V

13. 2.85x 10%°J

14. 2.98x 10' N/C

15. -14m

16. 5.15x 10° N/A?

17. 8.96x10° T

18. 0.22 nf

19. 0.83m/s

20. 6 turns; ¢w (direction of current)

21. 0.16 m

22. 2.26m

23. Letft figure: [upright, virtual, reduced], Right figure: [uprightrtual, reduced]

24. Left figure: [upright, virtual, magnified], Right figurenverted, real, reduced]

For 23 and 24, make sureif your diagramsare correct with your instructor.

Check out the following befor e the exam:
« Canyou solve all the questions from the beginning without any help and hints?
» Do you understand the concept behind each question? Can you relatethem
to thelecturetopics? Can you imaginethe physical situations?



