Tibor Nagy - PHY 231 Spring 2018
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 D.

Are you sitting in the seat assigned?

1.AQ Yes, I am.
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A car is waiting at an intersection. When the traffic light turns green, the car starts moving. After some time the car
comes to rest at another traffic light. The figure below shows the velocity of the car as a function of time.
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One can clearly identify three different stages of this motion.
What is the acceleration of the car during the second stage of the motion? . A(r
(in m/s~2) acce‘eva-‘;bow . Q.-_ —
2. AO-0500 BQO -0333 (€0 0250 DO -0.167 | w /S A t’ 2
EQ 0 FO 0167 G 0333  HQO 0.500 Q - - _L_:_é_ -_ o 0-25“4/5

What is the total distance travelled by the car between the two traffic lights?
(in m)
3. AO391 BO50 cO692 (DO9%0 N EQO 122 FO 163 GO 216 HO 288

The oveo. umdev the v vevsust qrapW
s egual to the dictonce +travelled. The

Huwee slices ave : d,=2%wm , d,= 6w ond
da=22m_ The totel distonce (g the
sum o} these: d=d+d+dy=2m.
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A tennis ball is tossed straight up into the air. It flies up, it reaches the peak position, and then it falls back
down. What can we tell about the ball’s velocity and acceleration, when the ball is at the peak of its trajectory? (Only
one answer is correct.)

4.A() Both the velocity and the acceleration are zero.
B(Q) The velocity is zero, and the acceleration points up.
C(Q) The velocity points up, and the acceleration is zero.

D) Both the velocity and the acceleration point down.
W, .

G() Both the velocity and the acceleration point up.
HQ) The velocity points down, and the acceleration points up.
IO The velocity points up, and the acceleration points down.

rq = =0 —Vé—k ond Cf'-ci.gl —Vsz‘;-_ douwwve

v I/U—::O%
> +




Tibor Nagy - PHY 231 Spring 2018 5
Practice Exam #1

A large rock is released from rest from the top of a tall building. The average speed of the rock during the first
second of the fall is 5 m/s. What is the average speed of the rock during the next second?

5
m/s

DO 20 m/s
EQO 30 m/s
FO O0m/s
GO 5m/s
HO 10 m/s
IO 25 m/s

prte) —qt (3o

> (%)

515 = (-2 ( Goltleo Galded)
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A boat crossing a 153.0 m wide river is directed so that it will cross the river as quickly as possible.
...................................... S

N 2
current % ﬁ 6 V‘e'E

The boat has a speed of 6.10 m/s in still water and the river flows uniformly at 4.30 m/s. Calculate the total distance
the boat will travel to reach the opposite shore.

(in m)
6. AO988x100 BQO 1.07x10*> CO 1.16x 10> DO 1.26 x 10?
EQO 144 x10*>  FQO 1.53x 10> (GO 1.87 x 10° = HQO 2.06 x 102

(SBWL

Uner = ‘I“’ + W™ —VGl +L+3 746m/5
Total distomce tvaveled : D=ty -t
D=3F4bom/s 251 = RTm




Tibor Nagy - PHY 231 Spring 2018 7
Practice Exam #1

A baseball is projected horizontally with an initial speed of 5.47 m/s from a height of 1.70 m. What is the speed
of the baseball when it hits the ground? (Neglect air friction.)

(in m/s)
7. AQO 3.26 BO 4.07 cO 5.09 DO 6.36
EQ 7.95 FO 9.94 GO 124 x 10" HQO 1.55 x 10

Uo

T, vemouns constomt

2 .
=29 (h=iat” & U=gt comboined )
P%.\._\,\Q_c&ore_o_w treovemn .

r= 5677+ 2:281- 170 = T.a5m
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The International Space Station (ISS) flies on a circular orbit with a speed of 7.71 km/s at a height of 330.0 km

above the surface of the Earth. What is the centripetal acceleration of the station? (The radius of the Earth is 6371
km.)
(in m/s72)

8. AQ 8.87 BO 111 x10t ¢ 1.39x 100 DO 1.73 x 10
EQ 217 x 108 FQO 271 x100 GO 338x100 HQO 4.23 x 10

<
v
r=T71wm/[s = 7 71I0wm [s

r =Rz +h=0637+3220=(T70|\um=
::6.7' (C)GM/L
2
770

_ m
6110° S.R7 =

The Qk&vc‘c.a{iov\al accelevetipoun ok

220um doove the curloce o the

EovHr s 887w/ Tt e somewher
lese thoum the graviteiional occele -

Y&-\LLOVL on the $uV'~Pa.CQ (Q-?\‘M /Sz).

QQ_P -

qu:
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Two forces F; = -6.50i 4+ 7.60j and F, = 8.30i 4 5.60j are acting on a mass of m = 4.00 kg. The forces are

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

(in m/s°2)
9. AQ 181 BO204 cO231 DO261 EQO 29 (FO 3330 G037  HQO 425

=-65%2 +‘T.G’§

.?v‘d:z \,8’1\, +(3.‘2’§
Fre, = |fmt| =\/\.gz+ 227 = 123 2N
Newton's gecond law :

=  Ret - F;let_ 123N =2
A= Q= 3= ltieq Sk

T

-,

N
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An m = 7.75 kg mass is suspended on a string which is pulled upward by a force of F = 81.3 N as shown in the figure.

fF 'f\F=8\.?>N

| |
m v M3 =7-75\¢C3' ‘12\‘-"—2:—-76.0N

If the upward velocity of the mass is 3.25 m/s right now, then what is the velocity 2.50 s later?
(in m/s)
10. AQ 3.42 BO 4.96 cO 7.19 DO 1.04 x 10"

EQ 151 x 108 FQO 219x100 GO 3.18x 10"  HQO 4.61 x 10

Frex = F-WMq = 521N
Newton's second loaw: & =

S.27N 2
7.75\43 = 0.68wm /s

=2V =t>AU‘ o At = 062 - 25a
At
A =I1Twm [5

_ W
b = U'o-l- AU‘:?}ZS%"' ['7% _L’-QS-—é—

Fuet
A
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[3 pt] A block is at rest on a horizontal surface. (See figure.)

The blode (s at veat.
Thevedore B =0O.

E I:zero

Which vector best represents the direction of the force exerted by the surface on the block?
11.AO A .
BO B A =
DO D F =0
EQE Vld:
FOF
GO G
so¢ Wl,§

IO I: the force is zero.
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[3 pt] A block is at rest on a frictional incline. (See figure.)

The block (s ot vest.
T‘/\e\re-QO\rE’_ Fne.E:o'

E I:zero

Which vector best represents the direction of the force exerted by the surface on the block?
12.A0 A

N
BO B
08 C F: F?
DO D -
Eg E Vle_-E o
FOF -
GO G VV[%
HOH

IO I: the force is zero.
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Mass m; = 14.1 kg is on a horizontal table. Mass m,, = 3.31 kg hangs on g rope which is attached to the first

mass using a pulley. (See figure.) M
___9
S/ /7SS R é-—' .
=W
Wl,%
le%

The pulley is massless and frictionless. The system is observed to move with constant speed. Determine p,, the
coefficient of kinetic friction between mass m; and the surface of the table.

13. A0 0163 BQO 0184 c(O 0208 (DO 0.235
EQ 0265 FO 0300 GO 0339  HQO 0.383

Constant speed wWeons =0 for ath

obiects, and Fre=0 Jor bothh cbpcts.

Object #2 : VV\Z_O&?—T (Y divect tom )

Object ¥4 : wm q=N (y directiou)
T=4, [ x divection)

KCV\E:JEL,C -QV‘L»C":J»OVL : “)k. =juk.‘ N

Al o} theae cowlbined.:

m,q = M- M9

Mo _33lkq
=M =T u? = 0.225
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The radius of curvature of a highway exit is r = 92.5 m. The surface of the exit road is horizontal, not banked. (See

e | The cor (s kept on
Top view -\:_\/\.Q_ ex f:\:_ P '0\a
Exit | e 1+ _§£a\:.ﬁ£ fricteown.

; Back view S
M.A
What is the minimum required value of the coefficient of static friction between the surface of the road and the

tires so that the car can exit the highway safely without sliding at a constant speed of 59.5 km/h?

59.5ew/\ =

145 AQ 3.0l x10' BO 352x107" CO 412x 107" DO 4.82x 107!
EQ 564x107" FQO 660x107" GO 7.72x107" HO 9.03x107! = ‘G.S wa /S

ed from LON-CAPAOMSU Licensed under GNU General Public License

Newton' & second law Yor the cox:
Y-compe: N-mq=0 =% N =wg

X —Comp : 'P's = mo‘cp

stotee drickions -@SMAM=/A$‘N N
cevitripetal accdevation: Oep=-=
Al o} these combuned:

Mg MQ = WL-%-.E_
Me =

v (lG.Smls)l
v T 81%3.92.5m

= 0O.30|



