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1. Find & where y = fo tyde. (1)

2. At what points on the curve v given by the equation y = 23 — 32 + 2 is the tangent
| line ! parallel to the line y = 9z + 47 (2)

3. Determine I = [ ms"ff:;;“ dz. (3)

4. Evaluate I = f_32 |1 - z%|dz. (4)

5. Calculate the area A between the curves y(z) = z* + 2% + 16z — 4 and 2(z) =
z* + 62% + 8x — 4. (5)

6. Fmd—"ilf:r:_t‘l—kt y“t3——t (8)

7. Find the : area A of the region interior to the right branch (z > 0) of the curve de-
scribed by the equation (z° + y%)% = a?(2? — 4?), 0 > 0. (7)

9. Evaluate L = limg_,o(1 + 3z)1152)/z (g)

10. Find the average of the function f(z) = fml cos(t?) d¢ on the interval [0, 1]. (10)
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Two objects, X and Y, are held at rest on a horizontal frictionless surface and a
spring is compressed between them. The mass of X is 2/5 times the mass of Y.
when the spring returns to its original length, X has a kinetic energy of 50 J and
Y has a kinetic energy of;

(A)207F (B)87 (C) 12517 (DY310F (E}y501J.

A thin-walled hollow tube rolls without sliding along the floor. The ratio of its
translational kinetic energy to its rotational kinetic energy (about an axis through
its center of mass) is:

Ayr @®z2 ©3 ™12 E1/53.

2
A solid wheel with mass M, radius R, and rotational inertia MR /2, rolls without

sliding on a horizontal surface. A horizontal force F is applied to the-axle and the
center of mass has an acceleration a. The magnitudes of the applied force F and
the frictional force f of the surface, respectively, are:

(A)F=Ma,f=0 (B)F=Ma,f=Ma/2 (C)F=2Ma,f=Ma

(D)YF =2Ma, f=Ma’2 (E)F=3Ma/2, {=Ma/2.

A certain wire stretches 0.90 cm when outward forces with magnitude F are
applied to each end. The same forces are applied to a wire of the same material
but with three times the diameter and three times the length. The second wire
stretches:

(AY0.10em (B)0.30cm  (C)0.90cem (D)27cm  (E)8.1lcm.

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:’—R)

(D) GMm(I—R > Vd(R>-R,Y) (E) GMn/(>-R ).

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 a is:

(A)2zn(L/ g) B)2z (LI (g+a) (O 2=(L/(g—a)
)2z f(L7a)  (®Y1/22)J&/L).
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If'y = 0.02 sin (30x - 400t) (SI units) and if the mass density of the string on
which the wave propagates is 0.005 kg/m, then the transmitted power is:
(A)1.03W B)2.13w (C)4.84 W (D)554W (E) 106 W.

The intensity from a sound source is I. If another identical but independent sound
source is placed next to it,what will be the change of intensity Ievel?

(A)2dB  (B)3dB (C)4dB (D)5dB  (E) 6dB.

An ideal gas is allowed to expand adiabatically. Assume the process is reversible,
The change in entropy is: _

(A0 (B) nR In (V/V1) (C)nR In (T2/T1) (D) knIn (Vo/V1)
(E) kn In (T7/T1).

A solid conducting sphere (radius = 5.0 cm) has a charge of 0.25 nC distributed
uniformly on its surface. If point A is located at the center of the sphere and point
B is 15 cm from the center, what is the magnitude of the electric potential
difference between these two points?

(A)23V B30V (Cy1sv (DY4sv (E)60V.

Two conducting spheres have radii R; and R,, with R, greater than R,. If they are
far apart the capacitance is proportional to:

AWRIR/Ri—R2)  B)RP-R (O RI—RYR R,  (D)R2+R,
(E) none of these.

A 30-4F capacitor is charged to 40 V and then connected across an initially
uncharged 20-uF capacitor. What is the final potential difference across the
30-uF capacitor?

@15V ®24V  (©18V @21V  (0)40V

A conductor of radius r, length 1 and resistivity | has resistance R. It is melted
down and formed into a new conductor, also cylindrical, with one fourth the
length of the original conductor. The resistance of the new conductor is:
(A)R/16 (B) R/4 (CO)R (D) 4R (E) 16R.

In the circuit shown, both resistors have the same valye R. MM

Suppose switch S is initially closed. When it is then opened, the
circuit has a time constant 1, Conversely, suppose S is initially open. Cr

When it is then closed, the circuit has a time constant Tb. 1he ratio T,/Ty

AN

ist (A) 1 (B) 2 (C) 0.5 (D) 0.667 (E) 1.5.

A loop of wire carrying a current of 2.0 A is in the shape of a right triangle with
two equal sides, each 15 ¢cm long. A 0.7 T uniform magnetic field is in the plane
of the triangle and is perpendicular to the hypotenuse. The magnetic force on
either of the two equal sides has a magnitude of:
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(A) zero (B)0.105 N (C)0.15N (D)0.21 N {E)0.25N.

16. Two long parallel wires are separated by 2.0 cm. The current in one of the wires
is three times the other current. If the magnitude of the force on a 2.0-m length of
one of the wires is equal to 60 pN, what is the greater of the two currents?
(A)2.0A B)1.0OA (C)3.0A - (D}9.0A (E)15A.

17. A 0.20 cm radius cylinder, 3.0 cm long, is wrapped with wire to form an inductor.

- At the instant the magnetic field in the interior is 5.0 mT the energy stored in the
field is about:
(A)0 (B) 3.8x10°J (C) 7.5x10°J (D) 7.5%107* § (E) 9.97.

18. Faraday’s law states that an induced emf is proportional to:

(A) the rate of change of the magnetic field.
(B) the rate of change of the electric field.
(C) the rate of change of the magnetic flux.
(D) the rate of change of the electric flux.
(E) zero.

19. If an electron travels with speed v around a circle of radius r, then the magnitude
of the orbital magnetic dipole moment is :

(Ayevt/2 (B)evir (C)eviZmr (D)2mer/v (E) 2revir.

20. An LC circuit consists of a 1-puF capacitor and a 4 mH inductor. Its oscillation
frequency is approximately: |
(A)0.025Hz (B)25Hz (C)60Hz (D)2500Hz (E) 15800 Hz.
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1. Athick spherical shell of inner radius ¢ and outer radius b carries a charge density

I

[

. ce . . .
given by ©=——, where a and c are constants. Find expressions of the electric
¥

field strength for (a) r <a (b)ya<r<b(c)r>&.

2. Along coaxial cable consists of two thin-walled concentric conducting /
cylinders with radii a and 5. The inner cylinder carries a steady current 7, {,f'_. '
and the outer cylinder provides the return path for that current. The
current sets up a magnetic field between the two cylinders. Calculate the
energy stored in the magnetic field for a length [ of the cable.




