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1. Suppose that f(z) = 22, Find a closed form for f™(0),n =
1,2,... -

2. A ladder 8 m long leans against a wall 4 m high. The lower end of the
ladder is pulled away from the wall at a rate of 2 m/sec. How fast is
the angle between the top of the ladder and the wall changing when
the angle is 60° = n/3 radians?

3. Compute limp 00 3 pey ey
4. The base of a certain solid is the circular disk z? + y* < 4 in the

zy-plane. Each plane perpendicular to the z-axis cuts the solid in an
equilateral triangle. Find the volume of the solid.

5. Compute [ 28— dz.

6. Evaluate
/”/2 dx
o 1+ (tanz)v?
7. Find the area inside the circle r = 5sinf and outside the limacon
r =2 +sinf.
8. Evaluate Y
T __1 x
lim (la ) , wherea > 0,a # 1.
300 T a— ]_
9. Evaluate 2 g2 g2 g2
BT + + 21 + — a7 +

10. Find the volume of the solid bounded by zy-plane, the cylinder z2+y* =
4, and the paraboloid z = 2(2? + y?).
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1. Two boys, with masses of 40 kg and 60 kg, respectively, stand on a horizontal
frictionless surface holding the ends of a light 10-m long rod. The boys pull
themselves together along the rod. When they meet the 40-kg boy will have
moved what distance?

A.4m B.5Sm C.6m D.10m
E. A distance that cannot be known unless the forces the boys exert are given

2. For a wheel spinning with constant angular acceleration on an axis through its
center, the ratio of the speed of a point on the rim to the speed of a point halfway

between the center and the rim is:
A.l B2 C.1/2 D. 4 E. 1/4

3. A solid uniform sphere of radius R and mass M has a rotational inertia about a
diameter that is given by (2/5)MR?, A light string of length 2R is attached to the
surface and used to suspend the sphere from the ceiling. Its rotational inertia
about the point of attachment at the ceiling is:

A. (2/5MR? B.4MR? C.(7/5MR? D.(22/5MR? E. (47/5)MR?

4. A pulley with radius R and rotational inertia I is free to rotate on a horizontal
fixed axis through its center. A string passes over the pulley. A block of mass m,
is attached to one end and a block of mass mj; is attached to the other. At one
time the block with mass my is moving downward with speed v . If the string does
not slip on the pulley, the magnitude of the total angular momentum, about the
pulley center, of the blocks and pulley, considered as a system, is given by:

A (m-my))vR+Iv/R B. (m;+my)vR+Iv/R C.(m -mg)vR-Iv/R
D.(m) +my)vR-Iv/R E. none of the above

5. Two objects with masses of m1 and m2 have the same kinetic energy and are

both moving to the right. The same constant force F is applied to the left to
both masses. If m; = 4mj3, the ratio of the stopping distance of m; to that of m; is:

A 14 B.41 C.1:2 D.2:1 E. Ll

6. A Boston Red Sox baseball player catches a ball of mass m that is moving
toward him with speed v. While bringing the ball to rest, his hand moves back a

distance d. Assuming constant deceleration, the horizontal force exerted on the

bail by his hand is: [ % & & A& 81 )
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10.

11.

Amv/d Bmvd Cmv’/d D.2mv/d E mv'/(2d)

A ball of mass m, at one end of a string of length L, rotates in a vertical circle
just fast enough to prevent the string from going slack at the top of the circle.
The speed of the ball at the bottom of the circle is:

m

A. y2gL B. J3gL C. J4gL D. 5gL E. J7gL

A block 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 k. 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. wmi/2k B. (1/2)m? C. (/4 D. m?/4k E. (1/aWmvik

As a block slides a distance d down an incline, the incline exerts a constant
frictional force of magnitude f on the block. The quantify fd gives the magnitude
of:

the work done by the frictional force

the change in the internal energy of the block

the change in the internal energy of the block-incline system

the change in the mechanical energy of the block-Earth system

mo 0w

the change in the kinetic energy of the block

A spherical shell has inner radius R, outer radius R,, and mass M, distributed
uniformly throughout the shell. The magnitude of the gravitational force exerted
on the shell by a point particle of mass m located a distance d from the center,
outside the inner radius and inside the outer radius, is:

A.0 B. GMm/d® C. GMm/(R} -d*)

D. GMm(d® - R})/d*(R} -R}) E. GMm/(d* - R})

A 0.25-kg block oscillates on the end of the spring with a spring constant of
200N/m. If the oscillation is started by elongating the spring 0.15m and giving
the block a speed of 3.0m/s,then the maximum speed of the block is:
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12.

13.

14.

15.

16.

17.

18.

A 013m/s B.0.18m/s C.37m/s D.52m/s E.13m/s

Two small charged objects attract each other with a force F when separated by a
distance d. If the charge on each cbject is reduced to one-fourth of its original
value and the distance between them is reduced to d / 2 the force becomes:
AF/16 B.F/8 C.F/4 DF/2 E.F

Positive charge QQ 1s placed on a conducting spherical shell with inner radius R,
and outer radius R;. A point charge q is placed at the center of the cavity. The
magnitude of the electric field at a point outside the shell, a distance r from the

center, is:

A. Ql4nc,R} B. Ql4ne (R} ~r?) C. q/dmey?

D. (¢+0Q)/4ne,r® E. (g+0) dne,(R? -r?)

Positive charge Q is distributed uniformly throughout an insulating sphere of
radius R, centered at the origin. A particle with positive charge Q is placed at x =
2R on the x axis. The magnitude of the electric field at x = R / 2 on the x axis is:
A.Q/4ne,R? B.Q/8me,R? €. Q/ 72ne R?

D. 17Q/72ne,R*  E. none of these

When an external electric field is applied to an insulator with dielectric constant
i, the magnitude of the total electric field in the insulator is proportional to:
Ak B.1/k Cxk-1 D1-1/k E l1+1/k

The capacitance of a spherical capacitor with inner radius a and outer radius b is

proportional to:
A.a/b B.b-a C.b’-a® D.ab/(b-a) E.ab/(b*-2a)

Resistor 1 has twice the resistance of resistor 2. They are connected in parallel to
a battery. The ratio of the thermal energy generation rate in 1 to that in 2 is:
A.1:4 B.1:2 C.1:1 D.2:1 E. 4:1

Electrons (mass m, charge -e) are accelerated from rest through a potential

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

A. (WJ/B B. B(@)/m C. (W)/B [j&,@g;ﬁ- ﬁﬁ]
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D. B( 2mV)/e E. none of these

19. An electron is launched with velocity v in a uniform magnetic field B . The
angle O between v and B is between 0 and 90°. As a result, the electron
follows a helix, its velocity vector ¥ returning to its initial value in a time
interval of:

A 2mm/eB B.2amv/eB C.2ramvsin6/eB
D. 2mmv cos6 /eB  E. none of these

20. Two parallel long wires carry the same current and repel each other with a force
F per unit length. If both these currents are doubled and the wire separation

tripled, the force per unit length becomes:
A.2F/9 B.4F/9 C.2F/3 D.4F/3 E.6F

21. You push a permanent magnet with its north pole away from you toward a loop
of conducting wire in front of you. Before the north pole enters the loop the
current in the loop is:

A.zero B.clockwise C.counterclockwise D.to yourleft E.to your right

22, An electron traveling with speed v around a circle of radius r is equivalent to a

current of:
A.evr/2 B.ev/r C.ev/2nmr D.2rer/v E.2mev/r

23. The total energy in an LC circuit is 5.0 x 10® J. If L = 25 mH the maximum

current is:
A. I0mA B.14mA C.20mA D.28mA E.40mA

24. AnRLC series circuit has R = 4Q, Xc = 3Q, and X, = 6Q2. The impedance of this
circuit is:
A.5Q B.7Q C.9.8Q D.i3Q E.7.83Q

25. An electromagnetic wave is traveling in the positive x direction with its electric
field along the z axis and its magnetic field along the y axis. The fields are

related by:
A CE/Ox=wedB/ox B.OE/0x =B/t C. B/ 0x = pogedE / ox

D.dB/0x =poeedE/ 0t E. 6B/ x = -ppeodE / ot
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. Ablock of mass m is attached to a vertical spring via a string that hangs over a
pulley (I=MR?/2) of mass M and radius R, The string doesn’t slip. Find the
angular frequency of oscillation when the block is pulled from the equilibrium
position downward and released. (10%)

2. A capacitor consists of two long concentric metal cylinders of length L with the
line charge density A. The inner and outer cylinders have radiiaand b,
respectively.

(a) Find the capacitance in this cylindrical capacitor.
(b) Find the energy stored in this cylindrical capacitor in terms of line charge
density. (15%)




