1) The apparent weight of a steel sphere immersed in various liquids is measured using a
spring scale. The greatest reading is obtained for that liquid: V v
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2) A certain block uf wood has a volume of 150 cm® and floats on water

(density = 1000 kg/m’) with 25% of its volume suhmer;,ed The downward force that
must be applied to hold the block ccmp]elel}f under water is about:
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3) A 8.0 ke solid sphere, made of a metal with a density of 2300 kg/m’, hangs suspcnded
by a cord. When the sphere is immersed in a liquid of unknown density, the tension in
the cord is reduced to 23 N. The density of the quuld is closest to:
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4) A U-tube is partially filled with water. One side of the tube is inside of a box with

still air and the other side has a wind blowing across the open end with a velocity of
50 km/h. What is the difference in the height of water between the two sides of the tube?

Note: p(air)=1.2 kg/m’, p(water) = 1000 kgfm
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5) Bernoulli's equation can be derived from the conservation of:

(s

B) mass
C) angular momentum 5
D) volume C,% (e e [TE‘:.E/) o9 "-JEEDIL

E) pressure

6) Kepler's second law, “A line from the Sun to a given planet sweeps out equal areas in
equal times.” can be derived from conservation of:

A) energy
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7} Two uncharged metal spheres, L and M, are in contact. A negatively charged plastic
rod is brought close to L, but not touching it, as shown below. The two spheres are then
slightly separated and, after this separation, the rod is removed. As a result of these
sleps:

insulating supports

A) both spheres are neutral
B) both spheres are positively charged
() both spheres are negatively charged

D] L 1s negatively and M is positively charged
is positively and M is negatively charged
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8) What equal, positive charges would have to be placed on the Earth and the Sun so as
to balance their gravitational attraction? (Mass of Sun~2 x 10°" kg)
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9) Two particles, X and Y, are 4.0 m apart. X has a charge of 2Q and Y has a charge of
Q. The ratio of the magnitude of the electrostatic force on X to that on Y is:
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10) The diagram below shows the electric field lines in a region of space containing two
small charged spheres, Y and Z. We can deduce that:
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A) Y is positive and 7 is negative ("“" o B ad C « GJ

B) the magnitude of the electric field is the same everywhere
C) the electric field is strongest midway between Y and Z

a small negative charge placed at point X would experience a force to the left
E) Y and Z must have the same sign
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11) In the figure below, a small 80 g sphere is suspended from point P by an insulating
thread that is 50 cm long. The sphere bears an unknown charge, Q. A positive point
charge, q = +2.0 pC, is brought to a position directly below P and the sphere is repelled
to a new position, 30 cm to the right of g, as shown. The charge Q is closest to:
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12) The diagrams below show four possible orientations of an electric dipole ina
uniform electric field (for 2 and 4 the angle with respect to the applied field is 45° and
135%). Rank them according to the magnitude of the torque exerted on the dipole by the
field, least to greatest.
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13) A point charge, +Q is placed 10 cm from an infinite sheet of charge that has
o = +10 pC/m’. If the magnitude of the electric field is zero half way along the line from
the sheet to the point charge, what is the size of Q7
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14) A hollow condueting sphere has an inner radius of 0.80 m and an outer radius of
1.20 m. The sphere carries a charge of - 500 nC. A point charge of -+ 300 nC is present
at the center of the sphere. The surface charge density on the outer surface is closest to:
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15) The figure below shows four egg-shaped Gaussian surfaces, labeled 1, 2, 3, and 4,
enclosing 0, 1, 2, 3 point charges, respectively. The point charges are +Q, +2Q and -5Q.
Rank the surfaces in terms of the magnitude of total flux, |Dyul, through each, from
lowest to highest.



16) A solid, insulating sphere of radius R contains a uniform volume distribution of
positive charge. Which of the graphs below correctly gives the magnitude, E, of the
electric field as a function of r?
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17) A long cylindrical insulator (r = 0.8 m) has a cross section as shown. A smaller,
eylindrical, hollow space (r = 0.2 m) is drilled parallel to the axis of the larger cylinder,
but centered on a point half way between the center and edge of the larger cylinder, If the
volume charge density of the insulating material is p = 10 mC/m’, what it the magnitude
of the electric field at the center of the hollow space?
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