
SP 211  Final Exam                                                       Version A

Name__________________    Alpha  _____________

Instructor_________________  Section # ___________

1.  Do not open or turn over the exam until told to do so.

2.  Please fill in the top of this sheet now.

3.  Your instructor is not permitted to answer any questions during the exam or to assist you in
interpreting any of the questions on the exam.

4.  There is no penalty for guessing.

5.  The exam contains a few problems that deal with the same scenario.  The answers do not
depend upon one another i.e. There is no "double jeopardy."

6.  During the exam you may use a calculator, a writing instrument, instructor-supplied scratch
paper and one 8.5x11 inch equation sheet.

7.  During the exam, you are permitted to write on the exam.

8.  While working the exam, please mark your answers on the exam by circling the letter
corresponding to the best answer.

9.  After finishing the exam or at 1050, whichever is first, please obtain a SCANTRON answer
sheet from your instructor.  Important instructions for filling out the SCANTRON answer sheet
will be found on the exam after the last question.  Fill out the answer sheet completely then turn
in the exam, the answer sheet, scratch paper and your gouge sheet by 1055.  The materials that
you turn in represent your work on the exam and all of the materials are subject to evaluation.

Wednesday

15 December 2004

0755 - 1055

Instructions, etc.

Good Luck!

Newton “discovers”Newton “discovers”
gravity !gravity !
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1.  A particle’s velocity changes from    v1
= 2.00 ± 0.01 m s i  to    v2

= 6.00 ± 0.03 m s i  in

  2.00 ± 0.01 s .  The particle’s average acceleration is closest to

A.     2.00 ± 0.01 m s2 i

B.     2.00 ± 0.03 m s2 i

C.     2.0 ± 0.1 m s2 i

D.     8.00 ± 0.02 m s2 i

E.     8.00 ± 0.01 m s2 i

The next two questions refer to a particle moving in one dimension.  x is the position of the
particle as a function of time, t.  x has units of meters (m) and t has units of seconds (s).

2.  If   x = at3 , the units of a are

A.  
  

m

s3
B.   m C.  

  

m

s2
D.    m ⋅ s3 E.    s

3

3.  If   x = 3.0t3 + 2.0t + 4.0 , the instantaneous velocity and acceleration at t = 3.0s are closest to

A.    18m s;   54 m s2

B.    37 m s;   33m s2

C.    83m s;   33m s2

D.    83m s;   54 m s2

E.    37 m s;   18m s2

4.  A race car slows down uniformly (constant acceleration) from a speed of 55 m/s to a speed of
14 m/s in a distance of 50 m.  The acceleration, in terms of g, is closest to

A.    −3.1 g

B.       3.1 g

C.    −2.7 g

D.      2.9 g

E.    −2.9 g
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5.  A Ferrari traveling at 200 km/h passes a stationary police car.  At t = 0, the Ferrari is 100 m
ahead of the police car and the police car takes off with a constant acceleration of 8.0 m/s2.  The
time it takes the police car to reach the Ferrari is closest to

                                                              
   
A.    20.3 s

B.    17.2 s

C.    15.5 s

D.    13.5 s

E.    11.4 s

6.  A ball is thrown straight up ( +j  direction).  Choose the correct statement regarding the
kinematics of the ball at the top of its flight.

A.  The velocity vector is zero and the acceleration vector is zero.

B.  The velocity vector is up ( +j ) and the acceleration vector is down ( −j ).

C.  The velocity vector is zero and the acceleration vector is up ( +j ).

D.  The velocity vector is down ( −j ) and the acceleration vector is down ( −j ).

E.   The velocity vector is zero and the acceleration vector is down ( −j ).

7.  The accelerations, ai and af for a particle are shown.  The change in acceleration of the
particle is best represented by

A. B. C. D. E.  0

ai
af
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8.  A very lucky golfer tees off from an elevated tee and makes a hole-in-one (ball goes directly
into the hole).  The ball leaves the tee at an angle of 60° to the horizontal with an intial velocity
of 30 m/s.  The horizontal distance of the hole is closest to

A.  75 m

B.  80 m

C.  85 m

D.  90 m

E.  95 m

9.  Santa’s sleigh is capable of flying with a velocity of 25 m/s in still air.  If Santa is heading
back to the North Pole (due north) and encounters a wind of 7.0 m/s directly from the west, the
direction he must head his reindeer is closest to

A.  15.6° east of north

B.  15.6° west of north

C.  16.3° west of north

D.  16.3° east of north

E.  17.1° west of north

10.  A helicopter is lifting a 600 kg load at a construction site.  If the helicopter accelerates
upward at 0.2g, the magnitude of the tension in the supporting cord is closest to

A.  600.0 N

B.  1960 N

C.  4704 N

D.  5880 N

E.  7056 N

20 m

60°


N

S

W E North Pole
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11.  A 2.00 kg block is stacked on top of a 4.00 kg block, which moves on a horizontal table with
acceleration a = 2.00 m/s2.  The minimum coefficient of friction, such that the upper block does
not slide backwards off the lower block, is closest to

A.  0

B.  0.102

C.  0.592

D.  0.408

E.  0.204

12.  A block of mass m = 7.0 kg is placed at the top of a plane inclined at an angle of 22° above
the horziontal.  The coefficient of friction between the block and the plane is 0.12.  The
acceleration of the block down the plane is closest to

A.  1.1 m/s2

B.  2.6 m/s2

C.  3.7 m/s2

D.  4.9 m/s2

E.  9.1 m/s2

13.  Two crates, of masses 40 kg and 100 kg are in contact and are on a horizontal surface with
both having coefficients of kinetic and static friction of 0.15 and 0.20, respectively.  A 300 N
horizontal push is exerted on the rear of the 40 kg crate.  The acceleration of the 100 kg crate is
closest to

A.  0

B.  0.50 m/s2

C.  0.67 m/s2

D.  1.73 m/s2

E.  2.00 m/s2

40 kg
100 kg

4 kg

2 kg

22°
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14.  If the earth were rotating so fast about its axis that objects at the equator (r = 6.378106 m
from the earth’s center) are essentially “weightless” (FN = 0), the length one earth day would be
closest to

A.  44 minutes

B.  84 minutes

C.  2.2 hours

D.  24 hours

E.  48 hours

15.  A 0.145 kg  baseball is dropped from rest from a height of 1200 m.  The drag force is
proportional to v, with b = 4.3110-2 kg/s.  The terminal velocity of the ball is closest to

A.  11 m/s

B.  22 m/s

C.  33 m/s

D.  44 m/s

E.  55 m/s

  

16.  Three small spheres of equal mass M lie at the vertices of an equilateral triangle of side   .
The magnitude of the net gravitational force acting on sphere 1 is closest to

A.  0

B.  0.5 
   

GM 2


2

C.   0.866 
   

GM 2


2

D.  1.732 
   

GM 2


2

E.   2.0 
   

GM 2


2

1

2 3
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17.  Planet X has a radius 2.5 times that of earth and a mass of 1.25 times that of earth.  The
acceleration due to the planet’s gravity, just above the surface of the planet is closest to

A.  1.96 m/s2

B.  3.92 m/s2

C.  5.88 m/s2

D.  7.84 m/s2

E.  9.80 m/s2

18.  A force    F = (3i + 2j− 4k)N  acts on an object as it moves from position    r1
= (i + 5j− 4k)m

to a position     r2
= (3i − 2j+ 8k)m .  The work done by  F is closest to

A.     20 J

B.     56 J

C.  _ 56 J

D.     48 J

E.  _ 48 J

19.  A spring with k = 50 N/m hangs vertically next to a ruler.  The end of the spring is next to
the 0 cm mark on the ruler.  If a 2.5 kg mass is now attached to the end of the spring, the end will
line up closest to the

A.  19 cm mark

B.  29 cm mark

C.  39 cm mark

D.  49 cm mark

E.  59 cm mark

 0
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20.  A billiard ball of mass 0.3 kg is struck by a cue stick which imparts a speed of 1 m/s to the
ball.  If the force exerted by the cue stick on the ball is 10 N, the distance over which the force
acted is closest to

A.  0.5 cm

B.  1.0 cm

C.  1.5 cm

D.  2.2 cm

E.  2.5 cm

21.  A block of mass 5 kg is subject to a force   F = (3x + 5x2 )N .  The work done by the force in
moving the mass from position x = 1m to position x = 5m is closest to

A.  243 J

B.  215 J

C.  198 J

D.  156 J

E.  124 J

22.  For the potential energy function   U = (3xy + 5x2 + 6 y3)J , the force (in N) is given by

A.     F = 5x2  i + 6 y3  j

B.     F = 3xy  i + 3xy j

C.     F = (−3y −10x)i + (−3x −18y2 )j

D.     F = (3y +10x)i + (−3x −18y2 )j

E.     F = (−3xy −10x)i + (−3y − 6 y2 )j
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23.  A ball is dropped from a height h and hits the ground with speed v.  To have the ball hit the
ground with a speed of 2v, it should be dropped from a height of

A.  1h

B.  2h

C.  3h

D.  4h

E.  5h

24.  A spring is designed to bring a 1200 kg car to rest from a speed of 28 m/s such that the
occupants undergo a maximum acceleration of 5.0g.  The spring constant is closest to

A.  2.9102 N/m

B.  3.7103 N/m

C.  1.9103 N/m

D.  2.3104 N/m

E.  3.2103 N/m

25.  The force exerted on a 2.00 kg ball is given by   F = 64.0t − 9.60 , where F and t are in SI
units.  The time the force must act (starting at t = 0) for the speed to change by 14.4 m/s is closest
to

A.  1.11 s

B.  2.22 s

C.  3.33 s

D.  4.44 s

E.  5.55 s
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26.  A 5.010-3 kg bullet is fired with a speed of 300 m/s into a 2.0 kg wood block of a ballistic
pendulum.  The maximum height h the block will swing is closest to

A.  1.4 cm

B.  2.9 cm

C.  3.7 cm

D.  5.1 cm

E.  6.2 cm

27.  A spring is compressed between two stationary masses,   m1
= 0.1 kg  and   m2

= 0.3 kg .  The

masses are then released and move apart.  If m2  has a speed of 5 m/s, the speed of m1 is closest
to

A.  2.5 m/s

B.  5.0 m/s

C.  10 m/s

D.  15 m/s

E.  20 m/s

28.  Carts 1 and 2 have masses and velocities as shown.  The velocity of the center of mass of the
two-cart system is closest to

A.  1.3 m/s to the right

B.  1.3 m/s to the left

C.  0

D.  0.17 m/s to the right

E.  0.17 m/s to the left

h

m1 m2

m1 = 0.5 kg
2.0 m/s m2 = 1.3 kg

1.0 m/s
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29.  A merry-go-round turns at a steady rate and makes one complete revolution every 5.0 s.  A
child of mass 30 kg is seated 1.2 meters from the center.  The child's acceleration is closest to

A.  1.5 m/s2, tangential

B.  1.9 m/s2, toward center

C.  1.9 m/s2, away from center

D.  57 m/s2, toward center

E.  57 m/s2, away from center

 

30.  A force is applied (as shown) to a 0.20 kg disk (I = _MR2 ) of radius 0.20 m, such that the
disk accelerates uniformly from rest to 0.55 rev/s in 2.0 s.   The magnitude of the force is closest
to

A.  0.035 N

B.  0.024 N

C.  0.18 N

D.  0.044 N

E.  0.056 N

31.  A skater rotates with her arms crossed at an angular speed of 1.30 revolutions per second.
She extends her arms, and her angular speed drops to 0.8 rev/sec.  The factor by which her
moment of inertia has changed is closest to

A.  If/Ii = 0.38

B.  If/Ii = 0.62

C.  If/Ii = 1.6

D.  If/Ii = 2.6

E.  If/Ii = 3.6

F

R

initial final
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32.  A 2.4 kg ball rotates at the end of a light rod of length 1.2 m.  If there is a 0.02 N drag force
on the ball, the applied torque required to keep the ball rotating at constant angular velocity is
closest to

A.  0.004 N-m

B.  0.006 N-m

C.  0.008 N-m

D.  0.012 N-m

E.  0.024 N-m

33.  Water (ρ =103 kg/m3), and then oil (water and oil don't mix) are poured into one end of a U-
shaped tube.  They come to equilibrium as shown in the accompanying figure.  The density of
the oil is closest to  (HINT:  The pressures at points a and b are equal.)

A.  345 kg/m3

B.  654 kg/m3

C.  1530 kg/m3

D.  2890 kg/m3

E.  Cannot be determined from the data given.

34.  Given two identical buckets, A and B:  Bucket A is filled to the brim with water.  A block of
wood is placed into bucket B, and then it, too, is filled to the brim.  Which full bucket is heavier,
A or B?

A.  Bucket A is heavier.

B.  Bucket B is heavier.

C.  The buckets are of equal weight.

D.  Must know the volume of the wooden block to determine.

E.  Must know the mass of the wooden block to determine.

top view
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35.  Water circulates throughout a house in a hot-water heating system.  Water is pumped at a
speed of 0.50 m/s through a 4-cm diameter pipe in the basement under a pressure of 3.0 atm.  The
flow speed in a 2.6 cm diameter pipe on the second floor, 5.0 m above the pump, will be closest
to

A.  0.77 m/s

B.  1.2 m/s

C.  1.5 m/s

D.  2.4 m/s

E.  3.0 m/s

36.  The high-altitude, high-speed reconnaissance aircraft, SR-71 Blackbird achieved a top speed
of Mach 3.2 (1098 m/s).  During take-off, the wing (area = 167 m2) produces a dynamic lift of
7.56105 N.  If the air (  ρair

= 1.29 kg m3 ) under the bottom of the wing has a speed of 39 m/s,

the SR-71’s take-off speed is closest to (assume air speed over top of wing is take-off speed)

A.  56 m/s

B.  152 m/s

C.  73 m/s

D.  92 m/s

E.  127 m/s

37.  A mass, m = 0.10 kg, oscillates on the end of a spring.  The position of the end of the spring,
in meters, is given by x = (0.1) sin(31.4 t + 1.86), with t in seconds.  The maximum kinetic
energy of the mass is closest to what value, and occurs nearest what value of x?

A.  Kmax = 0.49 J, x = 0

B.  Kmax = 0.49 J, x = 0.1 m

C.  Kmax = 0.99 J, x = 0

D.  Kmax = 0.99 J, x = 0.1 m

E.  Cannot determine Kmax unless k is known, but it occurs at x = 0.

5 m

v1 =  0.5 m/s

v2
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38.  A "seconds pendulum" has a period of exactly 2 seconds; that is, each one-way swing takes
exactly one second.  The length of a “seconds pendulum” on Mars, where g is 37% of its value
on Earth is closest to

A.  0.12 m

B.  0.19 m

C.  0.24 m

D.  0.27 m

E.  0.37 m

39.  A mass of 1.2 kg is attached to a spring and undergoes simple harmonic motion with a
period of   T = 2.5 s .  The motion is along a frictionless horizontal surface and the total energy of
the spring-mass system is 2.7 J.  The amplitude of oscillation is closest to

A.  0.65 m

B.  0.40  m

C.  0.90  m

D.  0.75  m

E.  0.85  m

40.  A wave travels in the negative x-direction with an amplitude of 0.6 m, a wavelength of 0.1 m
and a frequency of 8.0 Hz.  The best mathematical representation of the wave is

A.  D = 0.6sin(63x _ 50t)

B.  D = 0.6sin(63x + 50t)

C.  D = 0.3sin(44x _ 63t)

D.  D = 0.6sin(63x + 44t)

E.  D = 0.3sin(50x + 44t)

L
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41  A string resonates at a frequency of 264 Hz  as shown below.  The fundamental frequency of
the string is closest to

A.  88 Hz

B.  66 Hz

C.  44 Hz

D.  33 Hz

E.  22 Hz

42.  A pulse travels along a string of different thickness (as shown).   The following diagram best
represents the pulse after striking the thick-thin interface.

reflected transmitted

original pulse

A.
reflected transmittedB.

reflected transmitted

C.
totally transmittedD.

totally reflected

E.
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43.  Damage to hearing can occur after 30 minutes of exposure to sound levels above 110 dB.   A
typical sound level for amplified rock music is 130 dB.  If the area of an eardrum is 5.010-5 m2,
the energy absorbed by the eardrum during 30 minutes of listensing to amplified rock music is
closest to

A.  2.3 J

B.  1.8 J

C.  1.2 J

D.  0.9 J

E.  0.7 J

44.  A beat frequency of 4 Hz is heard between two organ pipes emitting their fundamental
frequencies.  The speed of sound in air is 343 m/s.  The first pipe is open at both ends and is 76
cm long.  If the second pipe is closed at one end, its length is closest to

A.  42 cm

B.  26 cm

C.  56 cm

D.  62 cm

E.  38 cm

45.  An SUV and a fire truck are moving away from each other with speeds as shown.  The speed
of sound in air is 343 m/s.   If the siren on the truck emits a frequency of 660 Hz, the frequency
heard by the person in the SUV is closest to

A.  825 Hz

B.  730 Hz

C.  675 Hz

D.  572 Hz

E.  537 Hz

 

 
v = 20 m/s v = 30 m/s
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Instructions for filling out the SCANTRON answer sheet

1.  Please fill out the form completely, but only write or mark in the spaces provided.

2.  Please fill in the bubbles completely as shown in the example on the form.  If you make a
mistake, either erase completely or obtain a new form.

Happy Holidays!
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