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Physics Midterm Exam — 2004

Part A

Period:

D

DIRECTIONS (1-20): Complete all questions in this part. Determine the answer that
best completes each statement or question. Please show all work where possible.

. How far will a brick starting from rest fall freelv
in 3.0 seconds? ’
(1) 15m
(2) 29 m

(3) 44 m
(4) 88 m

i 3 &
45 = v 6T *iicz{éé}

o), A car initially traveling at a speed of 16 meters

per second accelerates uniformly to a speed of

20. meters per second over a distance of

36 meters. What is the magnitude of the car’s
acceleration?

(1) 0.11 mvs® (3) 0.22 m/<t

@ﬁi"\,\/ (4) 9.0 s

‘\;F i v, 4 2&&;3

A 1.5-kilogram lab cart is accelerated uniformly

" from rest to a speed of 2.0 meters per second in
0.50 second. What is the magnitude of the force
producing this acceleration?

(1) 0.70 N (3) 3.0N
(2) 15N @.\N_,)
F&:ﬁ‘ = &'

(11’ Which graph best represents the motion of an
object that is not in_equilibrium as it travels
along a straight line?
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5. An object weighs 100. newtons on Earth’s sur-
face?. When it is moved to g point one Earth
radugs above Earth’s surface, it will weigh

1) 250N

N (3) 100. N
(2) 500 N (4) 400. N
C:)m‘hl" L~ =1 [
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€. A ball is thrown at an angle of 38° to the hori-
zontal. What happens to the magnitude of the
ball’s vertical acceleration during the total time
interval that the ball is in the air?

(1) It decreases, then increases.

(2) It decreases, then remains the same.
(3) It increases, then decreases.

(4) "}t remains the same.



F.  Which pair of forces acting concurrently on an object will produce the resultant of greatest magnitude?

6.0N 40N 40N
—— — 40N

.

6.0N 60N
40N — \ ‘K-ON
£1) (2) (3) ) >

g A 3:0-Kilogram block is initially at rest on a frictionless, horizontal surface. The block is moved 8.0 meters
in 2.0 seconds by the application of a 12-newton horizontal force, as shown in the diagram below.

30ky ——> F=12N

Frictionless }
surface 8.0m g

What is the average power developed while moving the block?

(1) 24 W
(2) 32 W (4) 96 W

Which graph best represents the relationship between the kinetic energy, KE, and the velocity of an object
accelerating in a straight line? ’
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16.  The diagram below shows a block sliding down a

1

X

plane inclined at angle 6 with the horizontal.
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As angle 8 is increased, the coefficient of kinetic

friction between the bottom surface of the block
and the surface of the incline will

(1) decrease
(2) increase

<13) remain the 58 -

If the sum of all the forces acting on a moving
object is zero, the object will

(1) slow down and stop
(2) change the direction of its motion
(3) accelerate uniformly

~(4) continue moving with constant velocity——
I

A vector makes an angle, 6, with the horizontal.
The horizontal and vertical components of the
vector will be equal in magnitude if angle 0 is

(1) 30° (3) 60°
oy ) %0°

. -~ > (3]
|3 Anobject \azglglllngWs lifted from the
ground to a height of 0.22 meter. The increase in
the objects gravitational potential energy is

approximately
(1) 310] BB3T
(2) 32] (4) 0.34] J

/ 4. A 1,200-kilogram car traveling at 10. meters per
second hits a tree and is brought to rest in
0.10 second. What is the magnitude of the aver-
age force acting on the car to bring it to rest?
(1) 1.2 x 10% N (3) 1.2x 10° N
(2) 1.2x 10° N @) 12X10°N
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IS5 A 10.-newton foige is required to hold a
stretched spring 0.20 meter from its rest posi-
tion. What is the potential energy stored in the
stretched spring?

<) 10] —> (3) 5.0]
(2) 207 (4) 50.]
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Base your answers to questionsi§ and {7 on the
information below.

A 2.0-x-T0%kilogram car travels at a constant
speed of 12 meters per second around a circular
curve of radius 30. meters.

/€, As the car goes around the curve, the centripetal
force is directed

@Sward the center of the circular curve
(2) away from the center of the circular curve
(3) tangent to the curve in the direction of motion
(4) tangent to the curve opposite the direction
of motion

i?, What is the magnitude of the centripetal accel-
eration of the car as it goes around the curve?

(1) 0.40 mﬂ/_.sf_“ (3) 800 m/s2 vt
(2) 4.8 m/s2 (4) 9,600 m/s> s

J¥% What is the approximate width of a person’s
little finger?

(1) 1m A3) 0.0l T tem
(2) 0.1 m (4) 0.001 m

19, The graph below shows the relationship between
" the work done by a student and the time of ascent
as the student runs up a flight of stairs.

Work vs. Time

Work (joules)

Time (seconds)

The slope of the graph would have units of

(1) joules (3) watts—™ W

: =y
(2) seconds {4) newtons =

2. A 1.2-kilogram block and a 1.8-kilogram block
are initiallv at rest on a frictionless, horizontal
surface. When a compressed spring between the
blocks is released, the 1.8-kilogram block moves

to the right at 2.0 meters per second, as shown.

2.0 m/s

- AN

1.2kg (IO 1.8 kg

S LSS ST pd pd
Frictionless horizontal surface

What is the speed of the 1.2-kilogram block after
the spring is released?
(1) 1.4 m/s
(2) 2.0 m/s

O Fars = (15X 2075+ (126500



Part B

Directions (A} -3i ): Answer all problems and make sure to write out the equation, ,;VL{
substitute with units, and write your answer with units. No Work = No Credit

Base your answers to questions 3 through 1% on the information below.

A force of 10. newtons toward the right is exerted on a wooden crate initially moving
to the right on a horizontal wooden floor. The crate weighs 25 newtons.

xi. Calculate the magnitude of the force of friction between the crate and the floor.
[Show all work, including the equation and substitution with units] [2]

* é/a‘(’/j:‘ }r‘""b%& j/ié/_(u\mus & &qué) =03
Fp =, Fu = (03 )252)
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27, On the diagram below, draw and label all vertical and horizontal forces acting on the |
crate. [1]
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1. What is the magnitude of the net force acting on the crate? [1]

fa s -

Fret = P = Fp = tow—15
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Base your answers to questions 24 to.25 on the information below.

A hiker walks 5.00 kilometers due north and then 7.00 kilometers due east. %" %
2Y. What is the magnitude of her resultant displacement? [1]
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2%, What total distance has she traveled? [1] f : ’jf‘"" 5 ) Fo—
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Base your answers to questions % toZ# on the following speed time graph which
represents the linear motion of a cart.

Speed vs. Time
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6. Determine the magnitude of acceleration of the cart during interval AB. [1]

P = & - L(G,.%{S
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27, What is the average speed of the cart during interval CD. [1]
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Base your answers to questions 1 and A9 on the information and diagram below

A 160.-newton box sits on a 10.-meter-long frictionless plane inclined at an angle of
30.° to the horizontal as shown. Force (F) applied to a rope attached to the box causes
the box to move with a constant speed up the incline.

27. On the diagram below, construct a vector to represent the WU% a
metric ruler and scale of 1.0 centimeter = 40. newtons. Begin the vector at point B

and label its magnitude in newtons. [2] (5 (0. w- G0
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29. Calculate the amount of work done in moving the box from the bottom to the top of
the incline plane. [Show all work, including the equation and substitution with
units] [2]
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Base your answers on questions 32 and 3/ on the following information:

An outfielder throws a baseball to the third baseman at a speed of 18.5 meters per
second and at an angle of 60.° above the horizontal.

3. Find the initial horizontal velocity (vy) and the initial vertical veolicy (v,) of the
baseball? [1]

VX:: (?} ngfig Vy: jé SO s
V.Cos & Voosm 0
i

Zi. If the ball is caught at the same height it is thrown, calculate the amount of time the
ball is in the air. [2]
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