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Practice Final Exam

Nagy,

Tibor

Keep this exam CLOSED until advised by the instructor.

120 minute long closed book exam.

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

Four two-sided handwritten 8.5 by 11 help sheets are allowed.

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

Thank you and good luck!

Posssibly useful constants:
o g =9.81 m/s?
e G =6.67 x 10" Nm?2/kg?
= 1000 kg/m?® = 1 kg/1 = 1 g/cm3

* pwater

e 1 atm = 101.3 kPa = 760 mmHg
o N, =6.02x10%% 1/mol

e R =8.31J/(molK)

o ky =1.38x102 J/K

e C

water = 41868 kJ/(kg°C) = 1 kcal/(kg°C)
e 1cal =4.1868J
o 0 =5.67x10"8 W/(m?K*?)

e b=290x10° mK

Posssibly useful Moments of Inertia:
e Solid homogeneous cylinder: I, = (1/2)MR?
e Solid homogeneous sphere: I, = (2/5)MR?

Thin spherical shell: I, = (2/3)MR?

Straight thin rod with axis through center: I, = (1/12)ML?

Straight thin rod with axis through end: I = (1/3)ML?
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Please, sit in seat:

Thank you!

Are you sitting in the seat assigned?

1.AQ Yes, I am.
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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 next second? (In this question we use
the approximate value of 10 m/s? for the gravitational acceleration.)

2.A0 30 m/s
BQO 100 m/s
Cc(O 50 m/s
DO 25 m/s
EO 20 m/s
FO 15 m/s
GO 10 m/s
HO 5 m/s
IO 0 m/s

AU(W/S)
ko T =
20 T 25
20 T 1S,

1+ 5
IO /

> +(s)



Tibor Nagy - PHY 231 Fall 2019 4
Practice Final Exam

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.

: oLcelev-ctiovy

3

» =
[ AU
EO Q'= C———
m_1 @ t

! A

-3

0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14

t(s) ? au—z Q. At
(P
areo. wndeyr

Al

What is the speed of the car at t=7 s?
(in m/s)
3. AO 00 BO 1.0 cO 2.0 DO 3.0 EQ 4.0 FO 5.0 GO 8.0 HO 10.0

Twnckial opeed: (o,=0m/S L(e.vest.
Chonge i speed : areo. uwder Hie
oa-ve-t plot:

U= U, + AU = 0+7-2=5wm|[S.
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A small, single engine airplane is about to take off. The airplane becomes airborne, when its speed reaches 179.0
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)
4. AQ421x10* BO 475 x10° | CQO 537x10> DO 6.07 x 10
EQ 686 x 10> FQO 7.75x10> GO 876 x 10>  HO 9.90 x 10?

Cownvevsion betweewve kwm /W omd wm|s:
B /I =4dwmls
Bhevelove 17A\em/W=4AT72Z wm /3

A

2 .U
r“=2ad =>d’zm

d_ = l4—q.72 = 475.L+VVL
2 . 260
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A baseball is projected horizontally with an initial speed of 29.6 m/s from a height of 1.81 m. At what horizontal
distance will the ball hit the ground? (Neglect air friction.)
(in m)
5. AQ 8.64 B(O 9.76 cO 110x 100 DO 1.25 x 10!
EQO 141 x 10"  FQO 1.59x 100 (GO 1.80 x 10"y HQO 2.03 x 10*

n

X="
Vow wwch time. does &t take to

foll dvow heiqut Wi W=5 gL =
L =\|2
3 o £ of
hovczowkally thes amouw
time , t% qour speed (S Vo
2l
-t =g 53

X = 2Q.G~\/2%.‘g'§‘ = (798 m

How Lov do you travel
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[3 pt] A block is at rest on a frictional incline. (See figure.)

Which vector best represents the direction of the force exerted by the surface on the block?

6.A0 A
BO B
cOC
DOD
EQE
FOF
GO G
HOH
IO I: the force is zero.

The object ts at vest. Thevrelore the
uuef,%(rd: mq must be balonced out

oy o equol ouk opposite lovce.
Soce the weight mq Pounts
veviccally dowwn . thevelove Hhe
Porce by the wcline musat pout

V@TL&LCQ“U\\ upE.
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Two masses, m; = 3.34 kg and m, = 6.17 kg are on a horizontal frictionless surface and they are connected together

with a rope as shown in the figure.

-T;de( Tmax leax
L —> &—o— -
m, M,

m m

1 2

The rope connecting the two masses will snap, if the tension in it exceeds 65.0 N. What is the maximum value
of the force F which can be applied on the right hand side?
(in N)
7. A0 1.28x10*° (BO 1.85x 10> CO 2.68x10>° D 3.89 x 102
EQ 564 x 10>  FQO 818x10*> GO 1.19x10* HQO 1.72 x 10®

Tt Tomox =65 N, then X max = Twox /Md_'
The two objects have the sawe
accelevation  Newtow's 2ud low Hov
moes Mg F=T o, =M, 0oy =

My - —mox . M2
z WA, wi, Mo

F=T M2 T

wiox w1 WG X -
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There are 149 steps between the ground floor and the sixth floor in a building. Each step is 16.7 cm tall. It
takes 4 minutes and 14 seconds for a person with a mass of 78.8 kg to walk all the way up. How much work did the
person do?

(in J)
8. A 170x10* ( BO 1.92x10* 1 CO 2.17x10* DO 2.46 x 10*
EQO 278 x10*  FQO 3.14x10* GO 354 x10*  HQO 4.00 x 10*

What was the average power performed by the person during the walk?
(in W)
9. AQ 757 x 10" B(QO 856x 100  C(O 9.67x10" DO 1.09 x 10?
EQ 1.23x 10>  FQO 140x10*> GO 1.58x 10>  HQ 1.78 x 102

Ev\e\rcm \ealownice .

W, = PE = mgH = wmq VL\fL:
=78.8-9.8l- Wq.0.1867=132 10T
Mt = bwen ke = 254 o

FPowerr : b
|
P = _\N—-— = .22 Ll_O = +5FW
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An airplane is flying with a speed of 377 km/h at a height of 2250 m above the ground. A parachutist whose
mass is 88.1 kg, jumps out of the airplane, opens the parachute and then lands on the ground with a speed of 3.65
m/s. How much energy was dissipated on the parachute by the air friction?

(in M3) i wA _ 3 G v
104 AQ 243 BO 3.03 cO 3.79 DO 4.74 s - O —
EQ 5.93 FO 7.41 GO 9.26 HQO 1.16 x 10 ‘/L.

Ev\e\rcﬁ\.& b(l\ ocwvee.
KEL +PE. = KEp+P 2"' AN

|
= MU +V\AC1\/L='—Z-WU1 +o+ ACJ__\ﬂ_ =+>

AEy, = SMUZ—Smij™ +wmal =

_ 2 _ 2 _

=z (U—L "01 ) -\-VVle‘/L—

= 388.I( \OH-72 3@59’)+ 28.1: 1.8-2250-
= 48210 + 1.4 10 =243 lOI 24L3MT
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A 898 kg automobile slides across an icy street at a speed of 58.1 km/h and collides with a parked car. The two
cars lock up and they slide together with a speed of 25.9 km/h. What is the mass of the parked car?
(in kg)
115 AQ 1.12x 10° )| BO 1.40x10° €O 1.74x10° DO 2.18 x 10®
EQO 273 x10°  FQ 341x10° GO 426x10*° HQ 5.32 x 10®

Conacevotion ol lineow~ momenrdm.
My Uy + W, 0 = [mA_+w12).01
W0y = vvu_.ul -\-le-o:‘?_
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The graph shows the x-displacement as a function of time for a particular object undergoing simple harmonic motion.
] 4
NN A=27
a—
2 . VL
E o
x
-1 /

/. \/ N

1 2 3 4 5 7 8 9 10 11 12 13 14 15 16

t(s)

This fuilction can be descifibed by the following formulas:

x(t) = Asin(wt), where x dnd A are measured in meters, t is measured in seconds, w is measured in rad/s.

—=— <— T=069

Using the graph determine the amplitude A of the oscillation.
(in m)

12. AO 180 BQO 210 (€027 » DO360 EQO 450 FO 510 GO570  HQO 6.00

Determine the frequency of the oscillation.
(in Hz)

13. AO 260x1072 BO 3.77x1072 €0 547 x 1072 DO 7.93 x 1072
EQ 1.15x 107 { FQO 1.67x 10 ' GO 242x 107" HQ 3.50 x 107"

FV'CO(\AQVLC% : =—A_—_r—-= é"—“i = OlG?‘ \‘\E
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An object is performing simple harmonic motion. The maximum value of the object’s speed is 2.47 m/s and the

maximum value of its acceleration is 8.52 m/s2. Determine the amplitude of the motion.

(in m)
14.0 AQ 7.16 x 100" ) BO 8.09x 107! €O 9.14x 107" DO 1.03
EQ 117 FO 1.32 GO 1.49 HO 1.68

Determine the angular frequency of the motion.

(in 1/s)
15. AO 256x107" BO 3.71x107" €0 538x107" DO 7.80 x 107!
EQ 1.13 FO 1.64 GO 2.38 HO 3.45

Sumple hovrmonie wioteon :
Mmax. sSpeed : U_max=gw (:—-‘F(JO)
max. accel. : Ouox =AL" (=‘f‘*32=°t9>

OCmax Aw”= _ 8 a2
U—w\a X AW =W W= 2. "1'—[
U._ 2 Q‘zwv_ o Lf_7z

OLymox A uoz "= Q 8‘52 “

=345 £
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A body (not shown) has its center of mass (CM) at the origin. In each case below give the direction for the
torque 7 with respect to the CM on the body due to force F acting on the body at a location indicated by the vector

) . -TO‘(‘Q(\AE’.:
T —_— — —a
T =\ XFE

16.A0X (BO-X cOY DO-Y EQOZ FQO-Z

=
|

17. A(Y X BO -X cOY DO -Y EQ Z FO-Z

18.A0X BO-X ¢cOY DO-Y (BOZ FO-Z
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A thin circular hoop with radius r and mass m is suspended vertically by two thin strings, A and B as shown
in the figure. The center of the mass of the hoop is at the same height as the point P where string B is attached.

Moment of tertiol
. ; ol o Woop wrk the
CG,VL":C’,‘(‘:

Which of the equations below represents the initial angular acceleration « of the hoop when the string A is cut? (Hint:
Use the parallel axis theorem.)

19.A0 g/r
BO mygr
CO myg/(2r)
DO (29)/r
EQ mgr?
FO g/(2r)
GO myg/r

Payollel oxts tHheovena:

Te =Ty + WMV~ = 2mes

Rototconal Newtou & secownd low:
T =1 ol
VVLC& o= 2 S o

_j'__s._eo(,

(2
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16

A crate with a mass of M = 55.5 kg is suspended by a rope from the endpoint of a uniform boom. The boom has a
mass of m = 110 kg and a length of I = 7.73 m. The midpoint of the boom is supported by another rope which is
horizontal and is attached to the wall as shown in the figure.

LT

m

<

D3 B

M

NIt~

mo \V

t| The boom makes an angle of § = 66.1° with the vertical wall. Calculate the tensio % the vertical rope.

20. AO 1.23x10> BO 1.79x102° CO 259x102 DO 3.75 x 10? %
EQ 544 x10° ' FO 789x10> GO 1.14x10*  HQ 1.66 x 10° SL}L‘- N
What is the tension in the horizontal rope?
(in N)
21. AQ 250x10° B 313x10° CO 3.91x10° [ DO 4.89 x 10°
EQ 6.12x10*°  FQO 7.64x10° GO 956 x10*° HQO 1.19 x 10*

Tovrque loalawviee.

T L Cose Wla

L

3

SIS Y MC% QSuA@

L——-—"——'V
ccw -l:.oque.,

T = LEAZN

CcwW -\;ovq(ue_
(m+ 2M).q-tom o

(ho+ 1) - q.8(- +oun (66.1°)
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A 345 kg satellite is orbiting on a circular orbit 7375 km above the Earth’s surface. Determine the speed of the

satellite. (The mass of the Earth is 5.97 x 1024 kg, and the radius of the Earth is 6370 km.)
(in km/s)

22. AQ 4.76 B(O 5.38 cQ 6.08 DO 6.87
EQ 7.77 FO 8.78 GO 9.92 HO 1.12 x 10*

Sotelite SPeeo\ :

_fem _[&n
0 \ g Re=+W

f — =

6.67-lo -85491: 10

(6310472751000

- 5382m /s & 538 km /S
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Glucose solution is administered to a patient in a hospital. The density of the solution is 1.293 kg/1. If the

blood pressure in the vein is 35.2 mmHg, then what is the minimum necessary height of the IV bag above the position
of the needle?
(in cm)

23. AO 270 BQO316 (€0O370 ) DO433 EQ 506 FO 592 GO 693  HO 8l.1

e =3gqh = W - é%;

8=1293 k9l =1233 g [ ™

101,200 Pa =760 VVLVVL\-‘%
122, 2P0 = Lwmig

h= 235.2 - B3RS = 0.27Tm =T
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t| A large ice cube floats in a glass of water.
) | digplaces 4kq watev.

(2
‘ \ W\/\cé,m. _L\A.O‘) Lce WleH:.S d: QvesS

A wa ey =P the level well wot
What happens to the water levely whe e ice cube lts? water is lost due to evaporation. ‘
24 A The water level will rise. %e .

B(Q) The water level will not change.

C() The water level will fall.
DQ) It depends on how much water we have in the glass, and how big the ice cube is.

A large ice cube floats in a glass of water.

=]

There is a steel bolt frozen inside the ice cube. What happens to the water level when all the ice melts? (No water is
lost due to evaporation.)

25 A The water level will rise.
B(Q) The water level will fall.
C(O) The water level will not change.
D) Without knowing the mass of the bolt, we cannot answer this question.

The steel bolk disploces watew
equivalent to ths wecght while
t'e floating wm an cee culoe.
Whew the weculoe melts  the
bolk scuks. Thew b well desploce
wokey equ»’.va(ew£ to ¢ts voluwe
 thevelore the wotev level

wil Lol
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The figure illustrates the flow of an ideal fluid through a pipe of circular cross section, with diameters of 1 cm
and 2 cm and with different elevations. p, is the pressure in the pipe, and v, is the speed of the fluid at locations x =
q, r,s, t,oru

N

> P is ... p;
26. A Greater than B(Q) Less than C(O Equal to

>v is... v
27~uAO Greater than B(Q) Less than C(Q) Equal to

D> P A8 Py
28. A Greater than B(Q) Less than CQ Equal to

> v, is ... 0.5v,
29. A Greater than B() Less than C(O Equal to

R, L P, + When the ducd speeds
We  the pressuve o\vops.

—+ U, = U : COVL‘):_L'MMC'\:\-& : SOME. Qross
Sectiont same speed.,

> Pe > o, whent youw clilo tn a
Hucd | the pressure dvoprs. When
You ddive ( Hhe pressuve wncereases,

+ (. <050, b/c . =025U; duc

to continuiky : A UL = Ay g
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You are watching a lightning storm through your window. You see a big flash of light and you start counting
the seconds: one potato, two potatoes, three potatoes ... You hear loud thunder when you are at 15 in your counting.
If sound travels one kilometer in three seconds, then how far is the storm from you?

30. AO228 BO267 cO312 D036 EQO 427 (FO 500 ) GO 58  HO 684

T couwnd tvrovele one kilowmeter
i three seconde, thewe (vt 15
cecovadsa ¢k travels B kidoweters.
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A rock band uses a wall built out of 37 identical speakers. If one single speaker can produce a sound level of

91.5 dB in the front row area, then what is the sound level produced by the whole wall?
(in dB)

31. AQ 107.2 B 155.4 cO 2254 D) 326.8
EQ 47338 FO 687.0 GO 996.2 HQ) 1444.4

Sz; =10 QO% (2#1,/1,) =

oca( )+kLO S%( LT )J

A.5dB
15,68 dB+ .SdB= I0+.13dB

il
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What is the pressure of 1.16 moles of Nitrogen gas in a 4.68 liter container, if the temperature of the gas is 42.4
°C?
(in atm)

Tdeol GO low : V= wRkT
R=8.2(J/(molk)
T=L2.LT =215k K
V=L4G8l =468 IO W™

n = 416wl

= NnRT _ 11683l 315k
v +GR] 10~

o = G.LC 10 Po. = G4l okt
( 101, 300Pa = Lotwm )
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The height of the Eiffel tower is 321 m during the Summer when the temperature is 26.6 °C. What is the
magnitude of the change in the height of the tower, when the temperature cools down to -13.3 °C during the Winter?
The coefficient of linear expansion of the tower’s material is 1.14 x 1075 1/C°.
(in cm)
33. A0 1.29x 10" ( BO 146 x10* ' CcO 1.65x100 DO 1.86 x 10"
EQ 211x 100  FQO 238x100 GO 2.69x 100  HQO 3.04 x 10!

Heat expansion

AL =oC U, ANT

o= L 15 A/
AT=26.6-(-133)=32Q3C

(o =224wm

AL = Lk 10 32\ - 299 = OBm.
N = %.C e
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A Stirling-engine is used in the heat-pump mode to heat a house. The engine maintains a temperature of 22.7

°C inside the house. The temperature of the Earth loop is 10.1 °C. (The Earth loop buried deep under the ground is
the cold reservoir of this heat pump.) What is the coefficient of performance of this heat pump?

34. AQ 253 B 3.66 cO 5.31 DO 7.70
EQO 1.12x 10"  FQO 1.62x 10" (GO 235 x 10' ' HQO 3.40 x 10*

If the power of the electric motor driving the heat pump is 180 W, then what is the rate at which heat is
delivered to the house?
(in W)
35. AO 141 x10* BQO 1.65x10*> €O 1.93x10° DO 2.26 x 10®
EQ 264x10° FQO 3.09x10° GO 3.61 x10° (HO 4.23 x 10°

Printed from LON-CAPAOMSU License d under GNU Genera 1 Public License

Heot pump: coeld. of performonce.
Qy Qu Ty

and —

—#_—

WCVL Q\-\_Qc__t- _r\_\ "T¢

2734227 Cornot
+227 _
22 7-10.\ 22.5

Qu _ QM = R
WCVL W;M/A'L'. s
By = & R, = 225 - \80W = 4224W

Thwes wmockhne heote Yousr Wwouee
w4224 W power, Wwile b useg

ovdb& \Sow'!

K=

K




