Tibor Nagy - PHY 231 Spring 2019
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 J.

Are you sitting in the seat assigned?

1.AQ Yes, I am.




Tibor Nagy - PHY 231 Spring 2019 3
Practice Exam #1

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.)

2.A() The velocity points down, and the acceleration is zero.
B(Q) The velocity points up, and the acceleration points down.
C(Q) Both the velocity and the acceleration point up.

D() The velocity is zero, and the acceleration points up.
EQ Both the velocity and the acceleration are zero.
F(QO Both the velocity and the acceleration point down.

velocity poin Wi, an ration points up.
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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 third second? (In this question we use
the approximate value of 10 m/s? for the gravitational acceleration.)

3.AO 15 m/s
BO 5 m/s
CcO 30 m/s
DO 0m/s
EQ 100 m/s

s

IO 10 m/s
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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.

4 Delivition oQ—
R rri Rt C.ceelevotion
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= o Ak = b0

What is the speed of the car at t=12 s?
(in m/s)

4. AQ 30 B(O 4.0 cO 6.0 DO 7.0 EQ 8.0 FO 100 GO 110  HQO 120

Vv, =0wm(s L.€ vest
AU =+2+342-4-4+2+23-1-4 =8 wm/s
r=Vg + AU = 8 /g
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A small, single engine airplane is about to take off. The airplane becomes airborne, when its speed reaches 115.0

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 2.60 m/s2. What is the minimum required length of the runway?

(in m)
5. AO654x100  BO 765x100  CO 895x100 DO 1.05 x 10?
EO 1.23x 10> FQO 143x10> GO 1.68x 10> [ HO 1.96 x 10°

Al = 100OOWM
20km/l = 4w /s } AL = 326005
Llherelove lIStm/ W = 21.Qw (5
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A rescue helicopter is called to a car accident. The helicopter is stationed at an air base marked with B on the

— P._a{-_\nog_caov eown. t\heorem -
: d = 267+ uc"

- T /N d =Ll Tlwm
SIWA= cat

B

y (km)

0O 10 20 30 40 50 60 70 80 90
X (km)

The helicopter takes off and flies to the accident on a straight line. The accident is labeled with an A. The helicopter
picks up the patient and flies to the hospital on a straight line. The hospital is labeled with an H. What is the
magnitude of helicopter’s displacement after it lands at the hospital?
6. AO 183x10" BQO 229x100 cCO 286x 100 DO 3.58 x 10*

EQ 447 x 10" ) FO 559x 108 GO 6.99 x 108 HQO 8.73 x 10*
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A baseball is projected horizontally with an initial speed of 29.4 m/s from a height of 2.03 m. At what horizontal
distance will the ball hit the ground? (Neglect air friction.)
(in m)
7. (AQ 1.89x 10" ' B 2.52x 100 CO 3.35x 100 D) 4.45 x 10*
EO 592x 100 FQO 787x100 GO 1.05x 10>  HQ 1.39 x 102

=294 m/5
h=2.02m

'
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Free fall tn the ve,vt_\',c,og.\ divection :
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Two forces F; = -5.90i + 5.00j and F, = 7.20i + 3.50j are acting on an object. The forces are measured in

newtons, i and j are the unit vectors. The magnitude of the object’s acceleration is observed to be 3.50 m/s2. What
is the mass of the object?

(in kg)
8.

AQ 8.05%x 107" BQO 1.01 cO 1.26 DO 1.57
EQ 1.97 FO 2.46 GO 3.07 HO 3.84

5907 +5.oo’°\\

7201 +3.50%

. 1,207 *38.50%

é_TW r;‘—“ T,

FV\e:I:. = \(—::\e,-\;‘ =\IT-302+ 8.501 =8.GN

Newton's 2nd law: F,. = moc

F, GN
— — net S, _
> WL = == s = 2.L-C kq
’ S
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An m = 7.75 kg mass is suspended on a string which is pulled upward by a force of F = 79.9 N as shown in the figure.

Foreces a.c_’r_\y\-% on wass m:
bo E = 799N

m m
vn’i:'lﬂSk%- 9.9\-‘"5% = 16.0N

If the upward velocity of the mass is 2.25 m/s right now, then what is the velocity 3.50 s later?
(in m/s)
9. AQ 3.02 BO 4.01 cO 5.34 DO 7.10

EQ 9.44 FO 126 x 100 GO 1.67x 100 HQO 2.22 x 10!

Net fovce :
Frek = F- mq = 387N

Newton' s 2nd law :
Fuet - 3.87N - 0499 wL

wm 75 kg
Delovtion of acceleration:

0‘—=éI=DAU- o.- At =

N —OLi-qq‘M' 3505—|’75V2

Q=

C\/LQ.VL%Q A Ve|oc,Ur_k3: AU_:'U._IE_U—C, =>
= Uy = U + szz.zs% + 175 -"‘é"- =

— WA
= L.0O0O =
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10 pt| M, and M, have equal masses and are connected as shown. T, and T, are the tensions in the rope. The

pulley is frictionless and massless. The incline is frictionless and is at an angle of § = 30.0° from the horizontal. The
quantities T, T, and g are magnitudes.

QMZC celerotion. We kwow thokt
> M, =M,

— the P\J&.“e\-& S
M vdeodl

10. A greater than B( less than CQ equal to

Tk Mg — the wWcdlne s

11. A greater than BQ) less than CQ equal to - .
drictionless

> TS Mong sin(f)
12. A greater than BQ less than CQ equal to

> The magnitude of the acceleration of M, s that of M,
13. A greater than BQ) less than CQ equal to

5T, is ... T,
14.' A greater than B( less than CQO equal to

Miq >T =T, > HZ_%-SCW(G)

I

=MZC& b/e the
b/e (au\leta S
H‘=M2 LClQQ\

a,=Q, b/e the vope doean t
stvetch



Tibor Nagy - PHY 231 Spring 2019 12
Practice Exam #1

The radius of curvature of a highway exit is r = 82.5 m. The surface of the exit road is horizontal, not banked. (See

e _The caov S \éeph oW
}'\T Top viey the civculon rome ‘0‘3

Exd the acdew ay atctic

_? Back view ‘e' v \‘C—\'.'J.,OV\_
—% : Sy 9

What is the minimum required value of the coefficient of static friction between the tires of the car and the
surface of the road so that the car can safely exit the highway at a constant speed of 50.9 km/h without sliding?
]

50.2 e/ =

15. AO594%x1072 BO 7.89x1072 CO 1.05x107" DO 140 x 107!

EQ 1.86x 107" { FO 247x 10" GO 329x 107" HQ 437x107" = ‘Ll'. \Ll' mw /5

nted from LON-CAPAOMSU Licensed under GNU General Public License

NewLows second law lov Hhe cas .
vevtical :+ N-mg=0 = N =wmq
hovizout al : -?s = MO cp

Stobic Priction: Lomay =Me N

cenkvipetol aceleration: Qee=
Al of these cowmlotned:

/u ‘MC} mL
(|Lrwm/s)
J = 0O.2%T
Me= qr  A81% .325m ©-




