Tibor Nagy - PHY 231 Fall 2017
Practice Exam #1

Nagy,

Tibor

Keep this exam CLOSED until advised by the instructor.

50 minute long closed book exam.

Fill out the bubble sheet: last name, first initial, student number. Leave the section, code and form areas empty.

A two-sided handwritten 8.5 by 11 help sheet is allowed.

When done, hand in your test and your bubble sheet.

Thank you and good luck!

Posssibly useful constant:

o g =9.81 m/s?
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nagytibo@msu

Please, sit in row O.

Are you sitting in the seat assigned?

1.AQ Yes, I am.
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A pen, a pineapple and an apple are all dropped from the second floor of a building at the same time. Which
object(s) will hit the ground first? Important: the pen is not a goose feather pen, but a heavy ball pen with steel
casing.

2.A() The pen and the pineapple will hit the ground first in a tie.
B(O) The apple will hit first.
C(Q) They all hit the ground at the same time.
D) Without knowing the masses of the objects, we cannot tell which one hits the ground first.
EQ The pen will hit first.
F(QO The pineapple and the apple will hit the ground first in a tie.
G() The pineapple will hit first.
H(O) The apple and the pen will hit the ground first in a tie.

Al objecte (compockt omd dense
objects ) fall toqether, when they

e veleogsed at the sowme Ltime
lrom the <socwe V\e_\',ckl'\{:.

Goldeo Gaddedl
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A car is initially at rest on a straight road. The graph shows the acceleration of the car along that road as a function
of time.

a (m/s/s)

| S |
W N = O = N W N

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14
t(s)

What is the speed of the car at t=14 s?
(in m/s)

3. AO 1.0 BO 2.0 cO 3.0 DO 5.0 EQ 6.0 FO 8.0 GO 9.0 HO 10.0

De-?—iwc,‘:tbw ol accelevration: o= ﬁ_tuj

C\/LQ.V'-C%& un Ve,[occ‘;l;uxz A= C At
e,
The area. under the a vs t quapht
(e the C_\/KO.V\.%Q wm velo c,dtﬂ. The.
oveo. adlbove the tiwme oxis 3 posi-
twe , the aveo. wader s neqadive.
The wutial velocity €2 zevo w/s,
Lhe cow storte from vest.

r=0 +71-3244k -2 = cm/a.

-
Uo
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A small, single engine airplane is about to take off. The airplane becomes airborne, when its speed reaches 111.0
km/h. The conditions at the airport are ideal, there is no wind. When the engine is running at its full power, the
acceleration of the airplane is 2.10 m/s2. What is the minimum required length of the runway?
(in m)
4. AQ 742x100 BQO 1.08x10> CO 1.56 x10* (DO 2.26 x 10*
EQ 328x 10> FQO 476x10*> GO 6.90x 10> HQ 1.00 x 10°

2.
ro=2ad = deL= é%

Importont . B.G—‘L% =i%

WA
vr= 444 -\‘="V—LVL—= 30.83 7

&=2.IO—V£;_

Thevelore - de = 20-7 = 226 m_
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You are planning to cross a river by a motor boat from point A to B. Points A and B are located exactly opposite
from each-other. (See figure.)

A —_ ST N
_ . t P e= AW

0 - oy

- W

B

The speed of the boat is v = 3.00 m/s in still water. The river flows with a speed of w = 1.95 m/s.

At which angle € should you aim your boat to go from A to B?
(in deg)
5. AO 166 BO 208 €O 2.9 DO324 (BO 405) FO 507 GO633  HO 79.2

If the width of the river is 85.3 m, then how much time will it take for you to cross the river?
(in s)
6. AQ 178 BO 25.8 cO 374 DO 54.3

EQ 78.7 FO 1141 GO 1654  HQ 239.8

Ptg\;\/\O.%OV‘eQ.VL theorem : (5'2= W+ &Tmc&

O A [T o= =2 1as”= 208

C\rossc,v:._c% -\-_Lwle_., 1+ = 2\_ _ JS5.3n

et 2.28 2

l

+ =374 o
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A baseball is projected horizontally with an initial speed of 24.7 m/s from a height of 1.95 m. At what horizontal
distance will the ball hit the ground? (Neglect air friction.)
(in m)
7. AQ 8.80 BO 117x 10" (€0 1.56 x 10} DO 2.07 x 10"
EQO 275 x 10" FQ 3.66 x 100 G 4.87 x 100  HQO 6.48 x 10*

oil

h
d

Free dall: W=1qt = tume of dol
beom height Rl ey

: 1
2135 _ 063
t ‘] Q.31 0.=>s

Horizontal distonce: d=0; -+

d= 947 .063=15.6m
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PR

\\\\\\\\\\\\\\\\\\

The ball leaves with a speed of 27.3 m/s, at an angle of 78.0° to the horizontal, and lands on a building with a height
H, = 32.8 m. Neglect air friction, and calculate for how long the ball is in the air.

(in s)
8. AQ 4.03 BQO 5.04 cO 6.29 DO 7.87
EQ 9.83 FO 1.23x100 GO 1.54x 100 HQO 1.92 x 10*

Gl = H + (0 smO)E -5 qE
londing on building Hp ok time £ .
= * ] *-— AN £X-2
Ho, = H, +( Vo 3umB)t = %
%CKEZ”( “_0'5049)":* T (Hz:_"h) =0

o (05n0) 2 (65O ~bzg(ha-H)
W2

(1o 6MB) =267 Z; 29 (M) = 1982 =
.9~ =
ao s \ o.lg
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At the fundamental, microscopic level which of the following forces are electromagnetic in nature?

9.A() normal force
B() static friction
CQ kinetic friction
D() air drag
EQ buoyant force
F(O) all the forces on this list
G none of the forces on this list
H(Q) tension force

The wormal Lovee, tevaion, stotic
.Qv-f,c_\:.(,ow. kinetic friction , O d.vo.ca,
bue \_&w\f\-_ lovrceas ave odl contoct
lovecea. Contoct {ovrces owe vesuwlks
o) the wmtevockiong between

electvons:

— Cx’covvuc

@ vuucle L
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Two forces F; = -5.40i 4+ 3.90j and F, = 6.10i 4 4.50j are acting on a mass of m = 4.30 kg. The forces are

measured in newtons. What is the magnitude of the object’s acceleration?

(in m/s°2)
10. AO 833x107 BO 942x 107" €O 1.06 DO 1.20
EQ 1.36 FO 1.54 GO 1.73 HQO 1.96
—_—
A A\
F : — 5402+ 3290 7 L
R Vector

i
’ 6.102 +k.50% o ddstion

==

L 002 + 840y _

[ 4

Fme-\-, = ‘E:ld:\ = \10.702-1- 8.‘-!-02—‘- RUE¥DN

Newtow' & second low: K =wo.=>

_ Fuet 84BN wL
= 0= —= = 300 = |L.Q6 =
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Two blocks with masses of m; = 1.11 kg and m, = 3.10 kg are stacked on top of each other as shown in the figure.

F i = Yea briction . /Us =045

- No drictiown.

The coefficient of static friction between the two blocks is ps = 0.453. The friction between the bottom block and the
horizontal surface is negligible.

S

What is the largest horizontal force F that can be applied to the bottom block so that the two blocks will not
slide relative to each other?
(in N)
11. AQ 6.23 B 7.29 cO 8.53 DO 9.98
EQ 11.68  F(O 1367 GO 1599 (HQ) 18.71

What is the acceleration of the system, when this largest force is applied?
(in m/s"2)
12. AQ 146 BO 182 €022 D028 EQ 35 (FO 444 GO555  HQO 694

| The ctotie drichkion s
| s [m, at s moxumum value :

—

i— ‘Ps m, 'PS_:’#&N =/"‘ =) W\(CK
Qiving M, the waximuwam occelerodiow:

O = -Qi-:- ﬂémﬁ_ =/(1$C%,=LI-.LI'LI-%L£

mox — m, W,
The two cbjects accelerote together
withh Hwe accelevodiow :

F=(m+ le)- Otumoy =(W‘1+V"‘7_)/“s‘3= \&7 N




Tibor Nagy - PHY 231 Fall 2017 12
Practice Exam #1

A force F, with a magnitude of 21.2 N, acts on an object with a mass of m = 1.25 kg parallel to the plane of

the incline as shown in the figure. -E

F
P
/‘P

The angle of the incline is § = 39.7°. The object is observed to move at a constant velocity of 2.13 m/s up on the
incline. Calculate the magnitude of the frictional force acting on the object.

(in N)
13. AO 8.20 B(O 9.26 cO 1.05x10" DO 1.18 x 10!
EO 1.34x 10" FO 1.51x108 GO 1.71x 108 HQO 1.93 x 10*

£ the ve,lod:h_é s cowstount, then the
accelevelion & zevo. T Hre accel. (&
zevo  then the net lorce (s zevo.

Therelore: F=p+l, = L =F-P
fu=F-mgsm(8)=2(2-1.25-9.31- 5tn (297°)
'?k = |13.4N

0 K
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A car is exiting the highway on a circular exit ramp. (See figure.)

highway

-
exit

The driver slows the car down to the posted speed limit, enters the exit ramp and then maintains a constant
speed. When the car is at point X on the ramp, which vector best represents the direction of the car’s acceleration?

waor Ay y the cav occelevates towavd.
§§> SD the cewtev : Qqc OVLH lbecouwse
2o the gpeed s coustowt.

HO H.

IO T: the acceleration is zero.

After passing point X but before reaching point Y the driver starts to push the brake pedal and applies the
brakes for the rest of the exit ramp. Which vector best represents the direction of the car’s acceleration when the car

15;1;1: | At T the cov accelevetes toword
B9 the cewnlter omd ‘cockwords at the

DO D. ) . ) . '
Egg: sovwe +time. QCF,. ﬂ | Q.\: , C’I
GO G.

HO H. Q‘\ne.-l: . B.

IO I: the acceleration is zero.
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