Name: 1D: Lab (day/time)

Physics 201

Midterm Exam 2
11/12/2014

Collaboration is not allowed. Allowed on your desk are: up to ten 8.5 x 11 inch doubled sided
sheets of notes that are bound together, non-communicating/graphing scientific calculator, 1 page
of scratch paper, writing utensils, and the exam. You will have 80 minutes to complete this exam.

1. (6 points) A Ferrari accelerates from 0 to 100.0 km/h in 4.80 s. What net force (in Newtons)
does a passenger of mass 68.0 kg experience during acceleration?
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2. (2 points) On page 145 of our textbook it says, in a highlighted box, that &inetic friction is in the
direction opposite the motion. This is not always a true statement. Provide an example where this is
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For questions 3 through 6 circle all correct answers, a given problem may have more than one cor-
rect answer. Hach correctly circled answer will receive two points. There are 8 correct answers in
this section and only the first 8 circled answers will be graded. There is no partial credit.

3. Initially a 2-kg object has the acceleration vector desctibed on the right. What 7 _ <l 1 3 > m
additional force must be applied to the object to put it in equilibrium? 2772/ s?
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4. Which of the following situations does the car have a eastward net force?
[F] (a) The car travels eastward at constant speed.
[T]  (b) The car travels eastward and speeds up.
[T]  (c) The car travels westward and slows down.
[F] (d) The car travels eastward and slows down.
[F] (e) The car is traveling at constant speed around a circular track and is located at the most
eastern point of the track.
[F] (f) The car is traveling at constant speed around a circular track and is located at the most
northern point of the track.
[T]  (g) The car is traveling at constant speed around a circular track and is located at the most
western point of the track.
[F] (h) The car is traveling at constant speed around a circular track and is located at the most
southern point of the track.
5. A 2.0-kg object, starting from rest, moves in a straight line
and the graph shows the velocity of the object as a function
of time. The various equal time intervals are labeled using Ro- > | |
man numerals: I, IT, III, IV, and V. The net force on the ob- 3 : :
ject always acts along the line of motion of the object. Which & : [
of the following statements about the object during these > : :
time intervals are false. | | : |
[T]  (a) The object is in equilibrium in regions IT and IV. ! ! * !
[F]  (b) The object is in equilibtium in regions I and V. 1o fm Tv Ty
[T]  (c) The object experiences its maximum average magnitude Time
net force in region V.
[F] (d) The object reaches its maximum positive position in region IV.
[T]  (e) The only region the object has a constant non-zero net force is region III.

[T] (£ The net force is decreasing in time interval I.

0. A rock is suspended from a string and has an acceleration vector pointing downward. Which of
the following statements concerning this situation are necessarily true?

[F] (a) The tension points downward.

[T] (b) The tension is less than the weight of the rock.

[F] (c) The tension is equal to the weight of the rock.

[F] (d) The tension is greater than the weight of the rock.

[F] (e) The tension is independent of the magnitude of the rock’s acceleration.

[7] (f) The rock is traveling downward and speeding up.

[T] (2) The rock’s velocity could be zero, or point up or down.



7. (10 points) A 0.5-kg stone is located at point I on a rotating horizontal disk as shown in the
figures. (a) What does the symbol labeled with a t on the top view figure represent? (b) What
from the figure would indicate that the symbol t cannot represent time? Now assume the stone
is not sliding and is half a meter away from the center of the disk. The coefficient of static fric-
tion between the disk and the stone is 0.5. Draw free-body-diagrams using the provided grids
for the stone when it is located at point I (west) and traveling with a speed of (c) 1.0 m/s and
(d) 1.5 m/s. Be careful to scale the vectors appropriate to the grid spacing and label the vectors.
(e) If a wind blows towards the Fast, at which point (I, II, III, IV) will the stone be most likely
to start to slide? Explain.
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8. (20 points) A square block (my) sits atop a triangular wedge (mg) that sits on the horizontal bed
of a truck (m3). One of the angles of the wedge is 0, as shown in the figure. There is no friction
between the wedge and the block but there is friction (us) between the truck and the wedge.
When the truck accelerates as much as it can (amax) and not have the wedge + block system
slide relative to the truck, it is noticed that the block does not slide relative to the wedge. (a)
For this max acceleration situation draw a free-body diagram for the square, wedge, and truck
separately. (b) Identify all Newton’s third law force pairs. (c) When analyzing these objects
what coordinate system orientation would best be suited? Explain. (d) Create a set of Newton’s
2nd law equations for each mass using the variables given, and g, the acceleration of gravity.
Identify any quantities that are zero. (you do not have to solve for anything) (e) Identify any
constraints these objects may have with respect to each other.

Fan %)
Fap () - Fe
@ -
22 3
Feo(d i :
e ol e
2 - .
_ - £5,nex _ s
L] l_e . l?-l P _ ‘;3 DN F.F,sm
;4 - /;\\ - - 22
_ \
\
A} N
n, ’ Fv.\ M
2 M}} \ J‘
k2
i . = Tu _ = _‘#'—'.s,r-m; . —‘\f.s,—wx
O S il AU Mg

(C) Smee "‘U “!’J‘”-h Gae aul('”"‘h\} o {'?'H‘ +Le C:\oorﬁ'ﬂdf S:?s{tw\ {an(:/
b oriented Pwacds He BdV o N g gt e ol e

() m 5F> B cee =ria () losturds
F = FJ:J fn.s’ - M' = ’\4‘ —ll a'_— a-" : a3 - ﬂ.,=0.-.,'-6-?:,= ﬁ.;gfa‘
Z a i 3 ﬂé al,o St 1(_.\.\.zm+?& W'S‘J’ﬂn"‘clz
B $ho AR - Flos = Ml A7 606 27
e Vf': Url = V3 =V

£ismax
R >

6o Rl omg =gl

@ ZFX’7 Eﬁ"’ﬁ: _'M'sak,

£
Fu .

ZFJ = ra*; -FL ,mxg_:mg%o



extra space



Scores:
Problems

3-6

Exam Total




