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Single choice: 4 points each. (For each problem choose one proper answer from A. o E)

1T A long line of charge with A, charge per unit length runs along the cylindrical axis of a

cylindrical shell which carries a charge per unit length of A . The charge per unit length on the

inner and outer surfaces of the shell, respectively are:

A Ajand), B-dandd+d  C-handdod
D A+ A and A~ A, E A=A and X;+ A,
2  Which of the following types of electromagnetic radiation travels at the greatest speed in
vacuum?
A. Radio waves B. visible light C. X rays
D. Gamma rays E. All of these travel at the same speed.

3 Monochromatic light, at normal incidence, strikes a thin film in air. If X denotes the wavelength
in the film, what is the thinnest film in which the reflected light will be a maximum?

A. Much less than A B. A4 C. a2
D. A4 E.
4 Visible light has a frequency of about:
A. 5% 108 Hz B. 5% 1016 Hz S~ medium!
C. 5% 10" Hz D. 5% 10" Hz E 5% 10" Hz X medivm 2
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5 A ray of light passes through three media as shown. The speed of light in these media obey:
A v vy, B.v>v,>v, C.vyv>v,
D vev ey, E vy,

"6 A series RL circuit is connected to am emf source of angular frequency . The current:

A. lags the applied emf by tan ! (@L/R) B. leads the applied emf by tan ~ " ({wl/E)
C. lags the applied emf by tan ~ ! @R/)
D. leads the applied emf by tan -/ @R/L) E. is zero

7/ The light intensity /0m from a point source is JO00W/n?. The intensity 700m from the same
source is:
A. 1000W/né B. 100Wm? C. 10W/a?
D. 1W/n? E. 0.1Wm

8 A simple pendulum is suspended from the ceiling of an elevator. The elevator is accelerating
upwards with acceleration a. The period of this pendulum, in terms of its length L, g, and ais:

A 2Vl B. 2N/ g+a) C. 2vll/g—2a)
D. 2wVlia E. (1/2ng/l

9 A hair dryer is marked " 120V, 600W". In normal use, the current in it is:
A. 24 B. ¢4 C. 024 D. 54 E. 724
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Waves from two slits are in phase at the slits and travel to a distant screen to produce the second
minimum of the interference pattern. The difference in the distance traveled by the waves is:

A. half a wavelength B. a wavelength C. three halves of a wavelength
D. two wavelengths E. five halves of a wavelength

A JuFand a I)LF capacitor are connected in series and charged by a battery. They store energies
Pand Q, respectively. When disconnected and charged separately using the same battery, they
store energies K and S5, respectively. Then:

A R>P>5>0Q B.P>0>R>S C.R>P>0>8

D.P>R-8 (¢ ER>50Q>P

A square loop of current-carrying wire with edge length a is in the xy plane, the origin being at
its center. Along which of the following lines can a charge move without experiencing a
magnetic force?

Ax=0y=a2 B.x=a2 y=2a/2 Cx=aZy=0
Dx=0y=0 Ex=—all y=-al

If A is the wavelength of each of the component sinusoidal traveling waves that form a standing
wave, the distance between adjacent nodes in the standing wave is:
A A4 B.A2Z . C. 3nH4 D.A E 2\

Ablock of mass m is initially moving to the right on a horizontal frictionless surface at a speed v.
It then compresses a spring of spring constant . At the instant when the kinetic energy of the
block is equal to the potential energy of the spring, the spring is compressed a distance of:

A Wm/2k B. Wm /& C. wW2Nm/k
D. vVIm/%k E. (wd)Nm/k

Apistol of mass M is initially at rest but free to recoil. It fires a bullet of mass s and velocity v
{relative to the ground). After firing, the velocity of the pistol (relative to the ground) is:
A —mv B.~-Mv/m C.—mv/M

D-v E mv/M

The angular speed of the minute hand of a watch is:
A. 60/ m/fs B. 1800/ rad/s C. 60/ rad/s

D. x /1800 rad/s E. n /1800 m/s

Two blocks with masses mand M are pushed along a horizontal frictionless surface by a
horizontal applied force F as shown. The magnitude of the force of either of these blocks on the
other is:

A. ml/ (m+ M) B. mF/M C. mF/ (M—m)

D. MF/ (m + M) E MF/m
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B. The coefficient of friction between the ladder and the floor must not be zero
C.Both A and B D. Either Aor B E. Neither A and B

At time ¢ = 0 a 2kg particle has a velocity of (4m/shi— (3m/s)j. At t = 3sits velocity is (Zm/s)i~
{(3my/s)j. During this time the work done on it was:
A 4] B.—4J C.—12]

D.- 407 E (@i~ (3]}

The tension in a string with a linear mass density of 0.0010kg/m is 0.4N. A sinusoidal wave with
a wavelength of 20cm on this string has a frequency of:
A. 100Hz B. 0.25Hz C. 0.0125Hz

D. 630Hz E. 1000Hz
In an oscillating ZC circuit, the total stored energy is Uand the maximum charge on the

capacitor is (. When the charge on the capacitor is (J/2, the energy stored in the inductor is:
A Uz B. .UM C.4Ui3

D. 302 E. 304
Electron {mass m, charge -e) are accelerated from rest through a potential difference Vand are

then deflected by a magnetic field B that is perpendicular to their velocity. The radius of the
resulting electron trajectory is:

A. NZeVim) /B B. B\/Ze V/im C. NZ2mV/e)/B
D. BNZmV/e E. (\f
The magnitude of the magnetic field at point P, at the center of the semicircle shown, is given by:
A Zuyi/R B uyi/R Cuyi/mR rod with
D. l.lo i/2R E u01/4R rail [ resistance R
3 f T R i, gl e
h\ JaX XXX XXX KX, v
P \"i.;B)<><><><><><><<§”>
A rod with resistance R lies across frictionless 5 > |

conducting rails in a constant uniform magnetic field B,
as shown. Assume the rails have negligible resistance. The magnitude of the force that must be
applied by a person to pull the rod to the right at constant speed vis:

A0 B. BLv C.BLv/R
D. BL%v/R E BLVY/R

A ladder leans against a wall. If the ladder is not to slip, which one of the following
musi be true?
A. The coefficient of friction between the ladder and the wall must not be zero

The critical angle for total internal reflection at a diamond-air interface is 25 . Suppose light is
incident at an angle of 8 with the normal. Total internal reflection will occur if the incident
medium is: _

A airand 6=25 B.airand 6> 25 . C.airand 0 <25

D. diamond and 8 < 25 E. diamond and 6 >25

(3 F #3H]




