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I. NEWTONIAN MECHANICS 1. One-Dimensional Motion
A. Kinematics a. Graphs of motion

Base your answers to questions 8 through 10 on the position
versus time graph below which shows the motion of a particle on
a straight line.

8. At which of the labeled points is the magnitude of the
velocity greatest?

(A) A (D) D

(B) B (E) E

(C) C

9. At which of the labeled points is the velocity zero?

(A) B only (D) C and D

(B) E only (E) C and E

(C) D only

10. At which of the labeled points is the magnitude of the
acceleration greatest?

(A) A (D) D

(B) B (E) E

(C) C

533. An object undergoes constant acceleration.  Initially at rest,
the object travels 5 m in 1s.  What additional distance will
be covered in the next second?

(A) 5 m (D) 20 m

(B) 10 m (E) 25 m

(C) 15 m

I. NEWTONIAN MECHANICS 1. One-Dimensional Motion
A. Kinematics a. Graphs of motion

Base your answers to questions 99 and 100 on the graph below
which shows the velocity versus time for an object moving in a
straight line

99. At what time after t = 0 does the object again pass through
its initial position?

(A) 3 s (D) 9 s

(B) 5 s (E)  10 s

(C)  7 s

100. During which interval does the particle have the same
average acceleration as 12 s < t < 14 s?

(A) 9 s < t < 11 s (D) 3 s < t < 7 s

(B) 2 s < t < 5 s (E) 5 s < t < 11 s

(C) 0 s < t < 3 s

473.

The displacement x of an object moving in one dimension
is shown above as a function of time t.  The acceleration of
this object must be

(A) zero (D) increasing

(B) constant and positive (E) decreasing

(C) constant and negative

© EDUWARE 2004 1



I. NEWTONIAN MECHANICS 2. Two-Dimensional Motion
A. Kinematics a. Projectile motion
I. NEWTONIAN MECHANICS 2. Two-Dimensional Motion
A. Kinematics a. Projectile motion

1122. An object is fired with an initial velocity v0 at an initial
angle  with the horizontal.  Which of the following pairs
of graphs below best represents the horizontal components
of the velocity, v, and acceleration, a, of the projectile as
functions of time?

(A)

(B)

(C)

(D)

(E) none of the above

1270. A baseball player throws a ball horizontally. Which
statement best describes the ball's motion after it is
thrown? [Neglect the effect of friction.]

(A) Its vertical speed remains the same, and its horizontal
speed increases.

(B) Its vertical speed remains the same, and its horizontal
speed remains the same.

(C) Its vertical speed increases, and its horizontal speed
increases.

(D) Its vertical speed increases, and its horizontal speed
remains the same.

(E) Its vertical speed increases and its horizontal speed
decreases.

I. NEWTONIAN MECHANICS 2. Two-Dimensional Motion
A. Kinematics a. Projectile motion

Base your answers to questions 1404 through 1406 on the
following diagram, in which a ball of mass m is rolled
horizontally off a table of height h and lands a distance D from
the edge of the table.

1404. How much time elapses between the time the ball leaves
the edge of the table to when hits the ground?

(A) hD (D) 2h/g

(B) h/D (E) `(2h/g)

(C) hD/g

1405. What is the initial horizontal velocity of the ball?

(A)     D

`(2h/g)
(D) Dhg

(B) D`(2h/g) (E)  g

Dh

(C) 2Dh/g

1406. If the initial horizontal velocity of the ball is represented as
the quantity v, what is the kinetic energy of the ball right
before it hits the ground?

(A) mgh (D) mv2+2mgh

      2

(B) mv2

  2
(E) 2mgh-mv2

      2

(C) mv2-2mgh

      2

1773. Rocky the Flying Squirrel is carrying a nut of mass 0.5 kg
while flying horizontally at a height of 15 m above the
ground at a speed of 12 m/s.  Bullwinkle is eagerly
awaiting the delivery of the nut on the ground.  Rocky
releases the nut as he is directly above Bullwinkle.  How
far from Bullwinkle will the nut land if Bullwinkle does
not move?

(A) 3`2 (D) 6`3

(B) 3`3 (E) 12`3

(C) 6`2
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II. FLUID MECHANICS AND THERMAL PHYSICS [B]        2. Buoyancy                                        
A. Fluid Mechanics a. Magnitude of buoyant force
II. FLUID MECHANICS AND THERMAL PHYSICS [B]        2. Buoyancy                                        
A. Fluid Mechanics a. Magnitude of buoyant force

283. A cube 0.4 m on each side and mass of 48 kg floats in
water.  What fraction of the cube's volume is above the
surface of the water?

(A) 1
4
1
4 (D) 2

3
2
3

(B) 1
3
1
3 (E) 3

4
3
4

(C) 1
2
1
2

284. A cube 0.2 m on each side floats in water.  If 80% of the
cube is submerged, what is the mass of the cube?

(A) 1.6 kg (D) 6.4 kg

(B) 4.0 kg (E) 10.0 kg

(C) 6.25 kg

285. A clay ball has density D and volume V.  It is completely
immersed in a fluid with density r.  Given that D > r,  what
is the magnitude of the balls initial downward
acceleration?

(A) r
D
r
Dg (D) (1+r

D
r
D)g

(B) (D
r
D
r –1)g (E) (1+D

r
D
r )g

(C) (1–r
D
r
D)g

286.

The figure above shows a ball of specific gravity 0.8 and
volume of .010 m3 attached to a string, the other end of
which is fastened to the bottom of a tank.  When the tank is
filled with water, what is the tension in the string?

(A) 10 N (D) 60 N

(B) 20 N (E) 80 N

(C) 40 N

287. An object of specific gravity 4 weighs 50 N less while
completely submerged in water than it does in air.  What is
the actual weight of this object?

(A) 100 N (D) 1000 N

(B) 200 N (E) 2000 N

(C) 400 N

288. An object that weighs 800 N in air weighs 200 N less in
water.  What is the specific gravity of this object?

(A) 1
4
1
4 (D) 3

(B) 3
4
3
4 (E) 4

(C) 4
3
4
3

II. FLUID MECHANICS AND THERMAL PHYSICS [B]        2. Buoyancy                                        
A. Fluid Mechanics a. Magnitude of buoyant force

973. An object with a volume 2 × 10–2 m3 floats in a tank of
water with 70% of its volume exposed. The weight of this
object is

(A) 3 N. (D) 30 N.

(B) 6 N. (E) 60 N.

(C) 12 N.

Base your answers to questions 1858 and 1859 on the
information below.

A uniform block of weight 24 N is placed in a fluid-filled
cylindrical tank of depth 10m.  The ratio of density of the box to
the density of the fluid is 2/3.

1858. What occurs when the block is released?

(A) The block will sink until it hits the bottom the tank.
(B) The block will sink until the bottom of the block is 2

meters above the bottom of the tank.
(C) The block will float with 3/5 of it submerged.
(D) The block will float with a  2/3 of it submerged.
(E) the block with float with 1/3 of it submerged.

1859. What is the mass, if any, of the portion of the block not
submerged in the fluid?

(A) 0 kg (D) 8 kg

(B) 0.8 kg (E) 16 kg

(C) 1.6 kg

1860. An object is dropped in water and sinks to the bottom.  It
the magnitude of its acceleration is 8.16 m/s2.  The density
of the object is most nearly

(A) 3,200 kg/m3 (D) 6,000 kg/m3

(B) 4,800 kg/m3 (E) 6,188 kg/m3

(C) 5,600 kg/m3

1865. A piston with a height  5 m, a mass 4 kg,  and a cross
sectional area of 0.5 m2 is released from rest from at the
bottom of a tank with a liquid density of 2 kg/m3.  What is
its initial upward acceleration? 

(A) 2.5 m/s2 (D) 10 m/s2

(B) 5 m/s2 (E) 12.5 m/s2

(C) 7.5 m/s2

1866. A metal cylinder is released from rest at the bottom of fluid
filled tank.  It has an initial upward acceleration of a.  If
the volume of the cylinder is halved, and the density of the
fluid is doubled what will the new upward acceleration be?
(assume the buoyant force > than the force of gravity on
the cylinder)

(A) a/4 (D) 2a

(B) a/2 (E) 4a

(C) a
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IV. WAVES AND OPTICS [B] 3. Lenses
C. Geometric Optics a. Converging

62. The diagram below shows an object 20 cm to the left of a
lens with focal length of 20 cm, and a mirror that is a
section of a sphere of radius 20 cm and located 70 cm to
the right of the lens.

Light passes through the lens, reflects off the mirror, and
back through the lens.  Where is the final image of the
object?

(A) 30 m right of the lens (D) 30 m left of the lens

(B) 60 m right of the lens (E) No image will be
formed.

(C) 60 m left of the lens

152.

An object is placed as shown in the figure above.  The lens
in the diagram has a focal length f. As compared to the
object, the image formed by the lens is

(A) upright and larger. (D) inverted and the same
size.

(B) upright and the smaller. (E) inverted and smaller.

(C) inverted and larger.

192. An object is placed 0.30 meter from a lens whose focal
length is +0.15 meter.  The image is

(A) inverted, real and 0.30 meter from the lens on the
opposite side from the object.

(B) upright, virtual, and .30 meter from the lens on the
opposite side from the object.

(C) upright, real, and 0.10 meter from the lens on the same
side as the object.

(D) upright, virtual, and 0.10 meter from the lens on the
same side as the object.

(E) inverted, real and 0.10 meter from the lens on the
same side as the object.

470. A 10 centimeter tall object is placed 20 cm from a lens. 
The image formed is inverted an 2.0 centimeters tall. The
focal length of the lens is most nearly

(A) 4 cm (D) 10 cm

(B) 5 cm (E) 20 cm

(C) 8 cm

IV. WAVES AND OPTICS [B] 3. Lenses
C. Geometric Optics a. Converging

337. The set of lenses shown below.

Which of the lenses, when placed in air, will cause parallel
rays of light to converge?

(A) I and III only (D) I, II, and V only

(B) II, III and I only (E) I and V only

(C) III and IV only

392. If the object distance for a converging thin lens is less than
the focal length of the lens, the image is necessarily

(A) virtual and erect
(B) located inside the focal point
(C) larger than the object
(D) real and inverted
(E) smaller than the object

469. An object is placed 2.0 centimeters from a thin converging
lens with a focal length of 6.0 centimeters.  The image is

(A) virtual and 3.0 cm from the lens.
(B) virtual and 6.0 cm from the lens.
(C) real and 1.5 cm from the lens.
(D) real and 3.0 cm from the lens.
(E) real and 6.0 cm from the lens.

471. An object is placed near a converging lens that has a focal
length of f.  At what distance should the object placed so
that the image is the same height as the object?

(A) ¡f (D) 4f

(B) f (E) infinity

(C) 2f

472. Which of the following statements is true concerning the
image made from a simple magnifying glass?

(A) It is always further from the lens than the object.
(B) It is always further from the lens than the focal point.
(C) It is always closer to the lens than the focal point.
(D) It is always inverted.
(E) It is always real.

527. Which of the following sorts of images cannot be made by
a single converging lens?

I.  virtual and inverted
II.  real and upright
III.  real and inverted

(A) I only (D) I and III only

(B) II only (E) I, II, and III

(C) I and II only
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