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PHYS2330 Intermediate Mechanics Quiz 14 Sept 2009

This is a closed book quiz! Write the best choice in the space next to the question.

1. Consider the following graphs of velocity as a function of time:

A stone is thrown at an angle of 45◦ above the horizontal x-axis in the +x direction. If
air resistance is ignored, which of these plots best expresses vx versus t and vy versus
t respectively?

A. vx: I vy: IV

B. vx: II vy: I

C. vx: II vy: III

D. vx: II vy: V

E. vx: IV vy: V

2. An object with mass m moves vertically through the air with a drag force that
depends quadratically on the velocity v. Which of the following is the correct equation
of motion? (Assume that c > 0.)

A. mv̇ = −mg + cv2

B. mv̇ = −mg − cv2

C. mv̇ = −mg + c|v|v
D. mv̇ = −mg − c|v|v
E. mv̇ = −mg + c|v2|
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PHYS2330 Intermediate Mechanics Quiz 21 Sept 2009

This is a closed book quiz! Write the best choice in the space next to the question.

1. A simple harmonic oscillator consists of a mass m connected to a spring with
Hooke’s constant k. If the mass is suddenly doubled, the oscillation period is multiplied
by

A. 1/2

B. 1/
√

2

C. 1

D.
√

2

E. 2

2. Two identical masses are hanging vertically and connected to each other by a
spring. There is initially no motion, with the upper mass attached to the ceiling by
a taut wire. If the wire is suddenly cut, the acceleration of the upper mass at that
instant is

A. 0

B. −g/2
C. −g
D. −3g/2

E. −2g

3. Which of the following forces is not conservative?

A. F = F0î, i.e. a constant force.

B. F = k(x̂i + yĵ + zk̂)

C. F = k(x̂i− yĵ + zk̂)

D. F = k(yî− xĵ + zk̂)

E. F = k(x̂i + y2ĵ + z3k̂)



Name:

PHYS2330 Intermediate Mechanics Quiz 28 Sept 2009

This is a closed book quiz! Write the best choice in the space next to the question.

1. A damped oscillator is made from a spring with stiffness constant 5 N/m and a
10 kg mass. The damping force is −bv where b = 10 N·sec/m. How long does it take
for the amplitude of the oscillator to decrease by a factor of 1/e?

A. 1/2 sec

B. 1 sec

C. 2 sec

D. 5 sec

E. 10 sec

2. Two coupled oscillators obey the (matrix) equation of motion Mẍ = −Kx where

M =

[
m 0
0 m

]
, K =

[
3k −2k
−2k 3k

]
, and x =

[
x1(t)
x2(t)

]

and where x1,2(t) are the positions of the masses m of each of the two oscillators. If

ω0 ≡
√
k/m, the frequencies ω of the two normal modes are

A. ±ω0

B. ω0, 2ω0

C. 2ω0, 3ω0

D. ω0,
√

3ω0

E. ω0,
√

5ω0

3. A mass m undergoes simple harmonic motion in one dimension x(t) according to

x(t) = A cos(ωt− δ)

The total mechanical energy stored in this oscillator is given by

A. mω2A2/2

B. mω2A2e−2δ/2

C. mω2A2 cos2(ωt− δ)/2
D. mω2A2 sin2(ωt− δ)/2
E. mω2A2e−2δ cos2(ωt− δ)/2



Name:

PHYS2330 Intermediate Mechanics Quiz Tuesday 13 Oct 2009

This is a closed book quiz! Write the best choice in the space next to the question.

1. The Atwood’s Machine below is made from two masses m1 and m2 connected by
a massless string of fixed length around a massless pulley:

x

The coordinate x measures the downward position of m1 as shown. The Lagrangian is

A. L = 1
2
(m1 +m2)ẋ

2 − (m1 +m2)gx

B. L = 1
2
(m1 +m2)ẋ

2 + (m1 +m2)gx

C. L = 1
2
(m1 +m2)ẋ

2 + (m1 −m2)gx

D. L = 1
2
(m1 −m2)ẋ

2 − (m1 +m2)gx

E. L = 1
2
(m1 −m2)ẋ

2 − (m1 −m2)gx

2. Given a Lagrangian L(q, q̇, t) for some generalized coordinate q, the “generalized
momentum” is given by

A. ∂L/∂q
B. ∂L/∂q̇
C. d(∂L/∂q)/dt
D. d(∂L/∂q̇)/dt
E. ∂L/∂t

3. The Lagrangian for a mechanical system is

L = aq̇2 + bq4

where q is a generalized coordinate and a and b are constants. The equation of motion
for this system is

A. q̇ = (b/a)1/2q2

B. q̇ = (2b/a)q3

C. q̈ = −(2b/a)q3

D. q̈ = (2b/a)q3

E. q̈ = (b/a)q3



Name:

PHYS2330 Intermediate Mechanics Quiz Monday 19 Oct 2009

This is a closed book quiz! Write the best choice in the space next to the question.

1. Describing mechanical systems in terms of the vector equations of motion∑
F = mr̈

is said to make use of

A. Newton’s First Law

B. Newton’s Second Law

C. Newton’s Third Law

D. Lagrange’s Equations

E. Hamilton’s Equations

2. Describing mechanical systems in terms of the second order equations of motion

d

dt

∂L
∂q̇
− ∂L
∂q

= 0

where L(q, q̇) = T (q, q̇)− U(q) for simple systems, is said to make use of

A. Newton’s First Law

B. Newton’s Second Law

C. Newton’s Third Law

D. Lagrange’s Equations

E. Hamilton’s Equations

3. Describing mechanical systems in terms of the first order equations of motion

q̇ =
∂H
∂p

and ṗ = −∂H
∂q

where H(q, p) is the total energy for simple systems, is said to make use of

A. Newton’s First Law

B. Newton’s Second Law

C. Newton’s Third Law

D. Lagrange’s Equations

E. Hamilton’s Equations



Name:

PHYS2330 Intermediate Mechanics Quiz Monday 26 Oct 2009

This is a closed book quiz! Write the best choice in the space next to the question.
All of the following questions are based on the following Lagrangian function:

L(x, y, ẋ, ẏ) =
1

2
m(ẋ2 + ẏ2)− ax

1. The number of degrees of freedom represented by this Lagrangian is

A. 0

B. 1

C. 2

D. 3

E. 4

2. The number of degrees of freedom that are “ignorable” is

A. 0

B. 1

C. 2

D. 3

E. 4

3. Which of the following are the equations of motion represented by this Lagrangian?

A. mẍ = 0 and mÿ = 0

B. mẍ = a and mÿ = 0

C. mẍ = 0 and mÿ = a

D. mẍ = −a and mÿ = 0

E. mẍ = 0 and mÿ = −a

4. Which of the following is the appropriate Hamiltonian function?

A. m(ẋ2 + ẏ2)/2 + ax

B. m(ẋ2 + ẏ2)/2 + ay

C. (p2
x + p2

y)/2m+ ax

D. (p2
x + p2

y)/2m+ ay

E. p2
x/2m+mẏ2/2 + ax



Name:

PHYS2330 Intermediate Mechanics Quiz Monday 2 Nov 2009

This is a closed book quiz! Write the best choice in the space next to the question.

1. The following diagram shows a block, spring, and pendulum combination:

All motion lies in the plane of the page. The block and pendulum bob are massive but
the spring and pendulum rod are massless, and the pendulum rod has fixed length.
There is no friction. The number of degrees of freedom in this system is

A. 0

B. 1

C. 2

D. 3

E. 4

2. An object with mass m is in free fall near the Earth’s surface. If y measures the
(upward) vertical position of the object, the Hamiltonian function H(y, p) is

A. mẏ2/2−mgy
B. mẏ2/2 +mgy

C. p2
y/2m−mgy

D. p2
y/2m+mgy

E. p2
y/2m+mgy2/2

3. Two identical springs with spring constant k are connected to identical masses of
mass M, as shown in the figures below:

 
 
 

Unauthorized copying or reuse of 
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90. Two identical springs with spring constant k are connected to identical masses of mass M, as shown in the 
figures above. The ratio of the period for the springs connected in parallel (Figure 1) to the period for the springs 
connected in series (Figure 2) is 

(A) 1
2

 

(B) 1
2

 

(C) 1 

(D) 2  

(E) 2 
 

60

The ratio of the period for the springs connected in parallel (Figure 1) to the period
for the springs connected in series (Figure 2) is

A. 1/2

B. 1/
√

2

C. 1

D.
√

2

E. 2



Name:

PHYS2330 Intermediate Mechanics Quiz Monday 9 Nov 2009

This is a closed book quiz! Write the best choice in the space next to the question.

Below are three Kepler orbits all about the same massive object:

3

21

Orbits 1 and 2 are circular, and orbit 3 is arranged to be tangent to both orbits 1 and 2.

1. Which is the correct relationship between the eccentricities of the orbits?

A. ε1 > ε2 > ε3

B. ε1 > ε3 > ε2

C. ε1 = ε2 < ε3

D. ε1 = ε2 > ε3

E. ε1 = ε2 = ε3

2. Which is the correct relationship between the angular momenta of the orbits?

A. `1 > `2 > `3

B. `1 > `3 > `2

C. `1 = `2 < `3

D. `1 = `2 > `3

E. `1 = `2 = `3

3. Which is the correct relationship between the energies of the orbits?

A. E1 > E2 > E3

B. E1 > E3 > E2

C. E1 = E2 < E3

D. E1 = E2 > E3

E. E1 = E2 = E3



Name:

PHYS2330 Intermediate Mechanics Quiz 16 Nov 2009

This is a closed book quiz! Write the best choice in the space next to the question.

1. An object falls from a height of a few hundred meters to the surface of the Earth.
It strikes the ground a few centimeters away from the point at which a plumb bob
hangs if the experiment is done at middle latitudes, but there is no deflection at the
poles. This phenomenon is most directly due to the

A. gravitational force.

B. centrifugal force.

C. coriolis force.

D. strong force.

E. weak force.

2. A pendulum swings with negligible friction. The plane in which is swings rotates
over the course of a day. The rotation rate of the plane is greatest at the poles, but
zero at the equator. This phenomenon is most directly due to the

A. gravitational force.

B. centrifugal force.

C. coriolis force.

D. strong force.

E. weak force.

3. Hurricanes come to pass from lots of warm air rising into the upper atmosphere
at a low pressure center over the ocean. The air moving parallel to the Earth’s surface
moves in to replace the rising air. This parallel moving air circulates in one direction
in the northern hemisphere and in the other direction in the south. This phenomenon
is most directly due to the

A. gravitational force.

B. centrifugal force.

C. coriolis force.

D. strong force.

E. weak force.
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PHYS2330 Intermediate Mechanics Quiz 23 Nov 2009

This is a closed book quiz! Write the best choice in the space next to the question.

1. A mass m falls along a coordinate y with speed v. The kinetic energy is

A. mv

B. mg

C. mgy

D. mv2/2

E. mv2/2−mgy

2. A mass m falls along a coordinate y with speed v. The momentum is

A. mv

B. mg

C. mgy

D. mv2/2

E. mv2/2−mgy

3. A mass m falls along a coordinate y with speed v. The potential energy is

A. mv

B. mg

C. mgy

D. mv2/2

E. mv2/2−mgy

4. A mass m falls along a coordinate y with speed v. The Lagrangian is

A. mv

B. mg

C. mgy

D. mv2/2

E. mv2/2−mgy



Name:

PHYS2330 Intermediate Mechanics Quiz 30 Nov 2009

This is a closed book quiz! Write the best choice in the space next to the question.

1. Given two relativistic four-momenta p1 and p2, which of the following will have
the same value in any reference frame?

A. p1p2

B. p1 · p2

C. p1 + p2

D. p1 − p2

E. p1 + p2 + p1 · p2

2. The principle moments of inertia of a very thin rod of length ` and mass m about
its center of mass are

A. 0, 0, and 0

B. 0, 0, and m`2/12

C. 0, m`2, and m`2

D. 0, m`2/12, and m`2

E. 0, m`2/12, and m`2/12

3. A comet orbits the sun, reaching a maximum distance from the sun 64 times as
large as the radius of the Earth’s orbit. The period of the comet is closest to

A. 27 years

B. 27
√

2 years

C. 28 years

D. 28
√

2 years

E. 29 years

4. An object starts from rest at (x, y) = (0, 0) and moves according to ẍ = aẏ and
ÿ = b+ aẋ. If the motion is over a time T such that a� bT , then to lowest order

A. ẋ ≈ at and ẏ ≈ bt

B. ẋ ≈ at and ẏ ≈ bt2/2

C. ẋ ≈ abt2/2 and ẏ ≈ bt

D. ẋ ≈ abt2/2 and ẏ ≈ bt2/2

E. ẋ ≈ at and ẏ ≈ bt+ at2/2



Name:

PHYS2330 Intermediate Mechanics Quiz 7 Dec 2009

This is a closed book quiz! Write the best choice in the space next to the question.

1. The results from scattering experiments are related to theoretical calculations of
the incident particle and the scattering center using probability. The probability that
an incident particle scatters from a “target” of scattering centers into a solid angle dΩ
centered at the angles θ and φ with respect to the beam direction, is called the

A. impact parameter.

B. total cross section.

C. differential cross section.

D. Rutherford cross section.

E. hard sphere cross section.

2. Euler’s equations describe the motion of a rotating rigid body with respect to
“body-fixed” axes corresponding to principal axes for the moment of inertia. The
transformation to “space-fixed” axes, a more convenient way to describe the motion,
is done using

A. polar angles.

B. Euler angles.

C. azimuthal angles.

D. scattering angles.

E. rectangular angles.

3. A body orbits the sun with total mechanical energy E > 0. The orbit shape is

A. a circle

B. an ellipse

C. a parabola

D. a hyperbola

E. not a closed orbit.


