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Practice Exam #3

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 (PID). Leave the section, code, form and
signature areas empty.

Three 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=9.81m/s?
o G =6.67x10""! Nm?/kg?
= 1000 kg/m?® = 1 kg/l = 1 g/cm3

* pwater

e 1 atm = 101.3 kPa = 760 mmHg
e N, =6.02x1023 1/mol

e R =28.31J/(molK)

o ky = 1.38x1023 J/K

e 0°C=27315K
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nagytibo@msu

Please, sit in row G.

Are you sitting in the seat assigned?

1.AQ Yes, I am.
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A 210 kg satellite is orbiting on a circular orbit 5155 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)

2. AO22 B(O268 cCcO314 DO367 EO429 FO 502 (G058  HQO 6.88

R=6370wn

h = 5155 kv

= R+l = 1,525 \C-GVVL =
={.525 - 10w

Speed of o scetellite

J‘eT c=6cT10 N
V- = T 24

M =5.97:10 \4-%
= 24’
- \}76.6740 SATI0 _ 5979w
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The paths of two small sattellites, M; = 6.00 kg and M= 9.00 kg, are shown below, drawn to scale, with M,
corresponding to the orbit on the left hand side in the figure. They orbit in the same plane around a massive star, as

shown below. Kep\ev_ |5 %rd

//’ ‘\\
! N \ow
/’Z‘\ \ -
N0 %4 Ta Qg

\ >

The period of M, is 26.0 years. Calculate the period of My, in years.

3. AQ 445x10' [ BO 645 x 10" CO 936x 10" DO 1.36 x 10?
EQO 1.97x 10>  FQO 285x 10> GO 4.14x 10>  HQ 6.00 x 102
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Glucose solution is administered to a patient in a hospital. The density of the solution is 1.336 kg/1. If the

blood pressure in the vein is 39.2 mmHg, then what is the minimum necessary height of the IV bag above the position
of the needle?
(in cm)
4. AQ 16.9 B(O 225 c(O 30.0 DO 39.9
EQ 53.0 FO 70.5 GO 938 HO 124.7

ke k
8=1226 5 = 1336 =%

P =392 VVLWLH% = 5225 Pa

(If 760 mwtg = 101,200 Pa_,
thew. 4dwwmHg = 15335 Po.)

H%dV‘OS'\:OCLCC Presswre=
P = 3%\/1, ==> = jg%‘
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A large ice cube floats in a glass of water.

t j A meltina tce cube. doean't

c\/\o.vuae_ e wotev level.

What happens to the water level, when the ice cube melts? (No water is lost due to evaporation.)

5.A() The water level will fall.
B(Q) The water level will rise.
CO). It depends on how much water we have in the glass, and how big the ice cube is.
DO The water level will not change.

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.)
6.A() The water level will fall.

BO The water level will rise.

C() Without knowing the mass of the bolt, we cannot answer this question.
D) The water level will not change.

Move the bolt to the top of the

ce cube Toce the bolt i to the

weter. . The woater level wdl {aodl.
(See the boct ow pownd o,ueSﬂ,ow.)

Then let the e cube wmell. The
W\eH:Cm_CS ee Cu.\oQ c!oesv\‘-L d/l&v\,%e_

the water level.
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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 ... pg
7. AQ Greater than B(Q) Less than C(O Equal to

D> DS Py
8. A Greater than B(Q) Less than CQ Equal to
g R A

9. "AQ Greater than BQ) Less than C(O Equal to

>v, is.. v
10-uAO Greater than B(Q) Less than C(Q) Equal to

#£7: When the fuid speede up, s
preasuve drops.

#8: Whew youw climb e ol Huid, the
Pressuve o\vops. (Whew HYow dive

deeper W a duid  the pressure

MCreosSes,
#9: Vg >2V, b/c Vg =4V,

Ag =+ As O 0o Ag = Ve Ae
#10: U_\L=“;- b/c QU.= ﬂv—
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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
95.5 dB in the front row area, then what is the sound level produced by the whole wall?

(in dB)
11. AQ 593 BO 69.4 cO 81.2 DO 95.0
EO 1112 1 FO 1301 GO 1522  HQ 178.1

Inl:.evxsd—_g% Pfrom owe speckew: Iy
Tntemsacty from 37 speakers : Tay

Consevvotion of enevgy: I.=371,
Soumd level o owe gpeaker: /54_
= . L4
oy = 40 log( £ ) = 95548
2ound level ol 27 speakers: /?337
3731
Bz = 40 roa ( ) 10- Qo% ( i)

- 10 [QOC&('ZJ) + roa( )] =
_—_J.Oﬂo?‘(?ﬂ) + J.OQO%(%-.) —
= 157 +955 = |11.2 dB
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A stationary horn emits a sound with a frequency of 205 Hz. A car is moving away from the horn on a straight
road with constant speed. If the driver of the car hears the horn at a frequency of 185 Hz, then what is the speed of

the car? Use 340 m/s for the speed of the sound.
(in m/s)
12. AO 230x 100 BO 260x 100 €O 294 x 10" { DO 3.32 x 10"
EQ 3.7 x 108 FQO 424 x100 GO 479x10" HQO 5.41 x 10

boppler eMect .

o7 1S cxyg s
Stotionowy horw: Ug=0 =
aource drequenicy: f,=205Hz
Obsevved {requency: P-=185H=z

The sholt o doww , we need o fraction
lees thom one:

C - Og
—\!o-=‘95' CO‘
C'\lo- = C'?S —U_o-'\ls
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A pipe is 1.70 m long and it is open at both ends. What are the frequencies of the lowest three harmonics
produced by this pipe? The speed of sound is 340 m/s. Only one answer is correct.

13.AO) 100 Hz, 200 Hz, 300 Hz
B 100 Hz, 300 Hz, 500 Hz
C(Q 50 Hz, 100 Hz, 150 Hz
DO 50 Hz, 100 Hz, 200 Hz
EQ 50 Hz, 150 Hz, 250 Hz
F(QO 200 Hz, 400 Hz, 600 Hz
G() 200 Hz, 600 Hz, 1000 Hz
H(O 200 Hz, 300 Hz, 400 Hz

An open-opew PRiPe holds o
ol wove as the lowest mode :
L

——— Lreri

A N = L=3.b4kw
C- 24Om/s
C= ll"?'l =>'p|= _2':.: 3 4
f, = 0O Rz
The { reQUeVLS ol the SLOJ/\.dUI\.%
woves n o open-open pPye Q0
as %_=VL‘¥| wheve w=123LS..

Thevelove the frequevcies ave:
100 Uz, 200Hz, 300Uz | LOOHZ | SOOH=
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A bimetallic strip is held fixed at the bottom end as shown in the figure.

-5 s
OLL: LSOIO ’|Z )

[ PP
1

The metal on the left has a coefficient of linear heat expansion of o, = 1.50 x 1075 1/K, the metal on the right has
Qpight = 3-85 X 1075 1/K. When the strip is heated, it will ... (complete the sentence)

N

14.AQ) ... bend right.
BQ), ..., temain straight.
CQ) ... bend left.

Whew the strip (s heoted:

o\

Xy

becowmse oL >y . the vu&\rd; side.
ex pQ.VLoLS move thau the ledt ade.
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12

5.20 liters of Nitrogen gas at 70.0°C temperature and 2.90 atm pressure contains how many moles?

15. AOQ 0257 B 0201 CO 0329 DO 0371
EO 0420 FQO 0474 (GO 0536 ' HO 0.605

V = 5.200 = 0.00520

= 70T = 343K

= =290 i = 2.9 lO Po.
Tdeal QoS locw : \OV WRT '3
. 29410 - 5210
Rl - 343
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A gas bottle contains 8.44 x 10?3 Methane molecules at a temperature of 349 K. What is the thermal energy of
the gas?
(in J)
16, AQO 1.22x 10 BQO 1.38x10* €O 1.56x10* DO 1.76 x 10*
EO 1.99x 10* FQO 225x10* GO 2.54x10*  HQO 2.87 x 10*

On average how much energy is stored by ONE degree of freedom for ONE single molecule?
(in J)
170 AQ 241 x 102t BO 3.01x107* CQO 3.76 x 1072 DO 4.71 x 107
EQ 588 x 107 FQO 735x107* GO 919x107* HO 1.15x107%*

Printed from LON-CAPAOMSU Licensed under GNU General Public License

—-—-31.»%
e-—k
-2

s _
El-_\a: Nkeg T % Ne —2|

B, = G 844 o - 2.41'10

1138 0 5— 349y

I
)

Ep



