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Practice Exam #38

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=981m/s?
e G =6.67x101t Nm?/kg?
* Pyater = 1000 kg/m? =1 kg/l =1 g/cm?
e 1 atm = 101.3 kPa
o N, =6.02x10%® 1/mol
e R =8.31J/(molK)
o ky = 1.38x102 J/K

e 0°C=27315K
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Practice Exam #38

nagytibo@msu

Please, sit in row I.

Are you sitting in the seat assigned?

1.AQ Yes, I am.
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The gravitational acceleration is 9.81 m/s? here on Earth at sea level. What is the gravitational acceleration at

a height of 350 km above the surface of the Earth, where the International Space Station (ISS) flies? (The mass of
the Earth is 5.97x102%* kg, and the radius of the Earth is 6370 km.)

2.AQ It is 9.81 m/s?, the same.
BQ It is somewhat less than 9.81 m/s2.
CQ It is twice of 9.81 m/s?.
DQ) It is zero, since the ISS is in the state of weightlessness.
EQ It is somewhat greater than 9.81 m/s2.
FQO It is half of 9.81 m/s2.

G510wm

The heiqit of the spoce stollon g
amall compared to the voduwe of
Eavrith , iL e odoout 5% of ¢k
250 /62370 = 0.055. Thevelore the
o&vavi)c_oh;omq_l o.ccelevation (g only
somewhot less thom q=2.8\m (£

But we can colculakte k.

q = G (:EMZ — .82 m [
E.+
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A 345 kg satellite is orbiting on a circular orbit 8290 km above the Earth’s surface. Determine the speed of the
satellite. (The mass of the Earth is 5.97 x 102* kg, and the radius of the Earth is 6370 km.)
(in km/s)

3. AQO 521 B(O 7.56 cO 110x 100 DO 1.59 x 10!
EO 230x 10" FQ 334x 108 GO 484 x 108  HQO 7.02 x 10!

G =6.67x10, Nm=/kq®

M =597 xIC " kq

R =6370 b Y-=R+VL=ILI—,GGO\Z_-,WL =
W =820 kw =|.466 x|O WL

m =3U5kq : the wmaes of the
satelldte & not wneeded {or the

epecd.

S F=L \/6‘.@7“5“ 5.91xIG
v 466X 1O

U =5212m /s = 5.2 im /3
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The paths of two small sattellites, M; = 8.00 kg and My= 3.00 kg, are shown below, drawn to scale, with My
corresponding to the orbit on the right hand side in the figure. They orbit in the same plane around a massive star,
as shown below.

HHHHHH 20,=5 # 0, =25

/| AN
% \ - =
/\ \ / 20, =105 0g=5
N //' TL. = ?
N D%

—rg =28 Yrs

The period of My, is 28.0 years. Calculate the period of My, in years.

4.  AQO 9.90 BO 1.24x 100 €O 1.55x10" DO 1.93 x 10!
EQO 242x 10"  FQO 3.02x 10" GO 3.718 x 108  HQO 4.72 x 10*

Kepler's thard  law :
2 2 =

—
: o =>TL_=TE

e———  S—
—

Te Q>
2K 2

— ——
— -

i
= = =

Il

T(_ = 2%

TL. = q.q \'&VS
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A collapsible plastic bag (see figure) contains a glucose solution.

Glucose
B — ~ solution

If the average gauge pressure in the vein is 1.34 x 10* Pa, what must be the minimum height, h, of the bag in order
to infuse glucose into the vein? Assume that the density of the solution is 1.02 kg/1.

(in m)
5. A0 303x107" BQO 439x107" CO 637x107" DO 9.24 x 107!
FO 1.94 G(O 2.82 HQO 4.08

P=|.3er|o"“f=& = 2.4 LPa
Q= .02 \z.ca/Q = 1020 k%/mz

Hydr ostatic pressure:

"
p = S%\’L => "]_: f__ —_ \'%X(O
g .
9 1020 - 9.81

= 1L 2km (ml leet)
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A large ice cube floats in a glass of water. .
- whewn floating tece weks | the wotew
level vemoin the zcwe.

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

6.A() The water level will not change.
BQO It depends on how much water we have in the glass, and how big the ice cube is.
C(Q) The water level will fall.
D) The water level will rise.

A large ice cube floats in a glass of water.

There is a block of wood frozen inside the block of ice. What happens to the water level when all the ice melts? All
we know is that the density of the wood is less than the density of water. (No water is lost due to evaporation.)

7.A(O) The water level will not change.

B() Without knowing the density of the wood block compared to the density of the ice, we cannot answer this
question.

C(Q) The water level will fall.

D) The water level will rise.

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.)

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

Move the wood block and the lbolt tothe
top of the (e aubes, without chanqun%
the aovmount of the tce. Then 4eces

Hem 1o the wotevr. We ove bock to
the boot on pond questiow.
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An Airbus A380-800 passanger airplane is cruising at constant altitude on a straight line with a constant speed.

The total surface area of the two wings is 395 m2. The average speed of the air just below the wings is 253 m/s, and
it is 283 m/s just above the surface of the wings. What is the mass of the airplane? The average density of the air
around the airplane is p,; = 1.19 kg/m3.

(in kg)
9. A0 1.637x10° B 2178 x10° €O 2.897 x 10° [ DO 3.852 x 10°
EQ 5124 x10° FQO 6815x10° GO 9.063 x 10°  H() 1.205 x 10°

Bernoulle prucyple:
\
Lag+ s%\m P = Z 3% *.S%l’t?—,ﬂoz
( ‘ )

= because W =h,
U} & o, l

The Alrbuse AZRO s
twice s biq as the
Boeivg THT Tummbo Tet.
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4 pt| Two sounds have intensities of 1.50 x 10~® and 9.30 x 10~* W/m?2 respectively. What is the magnitude of the

sound level difference between them in dB units?

10. AQ 8.66 BO 1152  C( 1532 D 20.37
EQ 27.09  FQ 36.03 (GO 47.92 ' HQO 63.74

I, _|5oxlD W/ m*

I qzoxlo W/ w*

T, = LoOXID W/m

Pa = 10- QOC&(I /Io) O %%(‘5"‘0 /'52)
(5q = 10 f,o%(ISXIO ) = Ll.76dB -
Pe = O Qo%(IE,/Io) 0-og (92¥10/10 )
(e, = 10 ﬂocx(C?.szo ) = 8%.63dB

(o — P = 47.92
Quictk awvnd =short WOJ-& :

AR= 10 ro&(qzx,o /15%10")
A =10 ﬂocdw(GQXID) L4722
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A stationary horn emits a sound with a frequency of 202 Hz. A car is moving toward the horn on a straight
road with constant speed. If the driver of the car hears the horn at a frequency of 226 Hz, then what is the speed of
the car? Use 340 m/s for the speed of the sound.
(in m/s)
11. AO 9.14 BO 133x100 €O 1.92x10" DO 2.79 x 10!
EQ 4.04x 10" ) FQO 586x 108 GO 849x 108  HQO 1.23 x 102

poppler elfect .
'\10'=‘?5. C_:_l-_o-s U_$=OVV1/S

Ug-= 7
=202 H . o
ﬁe’:z;e e } up - shiks
C + Ug-
‘PO~= *ps' C
}oC=4sC + ‘Fs‘“c-;-
C. -po-‘-ps =\
fe o
| 226 -202
202

Ve = 340 = Lolkwm /s

=45 km [l
= 9| VM.P"LJ

o litle too dost
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Church organs have a set of pipes with different lengths. With those different pipes organs can produce sounds over a
wide range of frequencies.

If the lowest frequency produced by an organ is 29.6 Hz, and the highest frequency is 1.35 kHz, then what is

the shortest possible wavelength of sound the organ can produce? Assume that the speed of sound is 341 m/s.
(in cm)

12£fA0 253 ) BO 366 <CO531 DO7.0 EQ 112 FO 162 GO 235 HO 340.

What is the longest possible sound wavelength the organ can produce?
(in m)

13. AO472 BO59% <©cO 737 D092 (BO 115 FO 144 GO 180 HO 225
Speed - waveleugth - frequency:
c=2t (c=34wm/s)
c
L= S

)
2 . c _ 3SH
Shoviest = _P hi.qlaes L 1250

C DU
7_ e = —_— “ . s
loaqest T et 296 “
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A bimetallic strip is held fixed at the hottom end as shown in the figure. -5

I.QOxléb\/K/fq.v 2(5x10 |/K

i

The metal on the left has a coefficient of linear heat expansion of o, ; = 1.90 x 107° 1/K, the metal on the right has
Qpighy = 3-15 X 107° 1/K. When the strip is heated, it will ... (complete the sentence)

14.AQ) ... bend right.
B(O) ... remain straight.
CQ ... bend left.

The wetal on the vight expouds wmove
Haom the metal on the left when Hie
bometalie atvip & heaked | because
it has o \Qv%e_r Coe,p-(-’n‘.ce_wl-_ o()- Wecdt:
exponsion, than the wetol ou Hie

lelt. Thevelove +hhe Qc_\rup wil lend
le k.
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What is the temperature of 1.67 moles of Nitrogen gas inside a 7.81 liter container, if the pressure of the gas is
10.7 atm?
15. AQ 610.0 B 762.5 cO 953.1 DO 1191.4

EQ 14892 FQO 18616 GO 23269  H() 2908.7

Ideal qus-law:
pV= nRT = T'—"E'V‘

_ J
R=3.3l molK

R = |0.7cdtv = 1.ORYH X1O PoL
( becouse 1otm = 0, 200Pa)
n=1.67 mol
-2 2
vV =780 =T7.38IxIO W™
-2 3 3
(because 410 =10 wm ov 4dwm =[OOOQ-)
6 -3

R (.67 - &3l
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A gas bottle contains 6.15 x 1023 Ammonia molecules at a temperature of 308 K. What is the thermal energy
of the gas? (You might need to know Boltzmann’s constant: k,; = 1.38 x 10723 J/K.)
(in J)
16.(AQ 7.85x 10° B 887x10*° ¢CO 1.00x10* DO 1.13 x 10*
EO 1.28x10*  FQO 145x10* GO 1.63x10* HQO 1.85 x 10*

What is the average energy of a single molecule?
(in J)
17. AO 1.37x107?" B 1.99x107?"  C(O 2.89x107?" DO 4.18 x 107
EQ 6.07x 1072 FQO 880x 107 ( GO 1.28 x 10 °°) HQO 1.85x 1072

On average how much energy is stored by ONE degree of freedom for ONE single molecule?
(in J)
18. AQO 557x1072 B 697x107*% C(O 8.71x107* D 1.09 x 1072
EQO 1.36x 10722 FO 1.70x 107 (GO 2.13 x 10 ?") HQO 2.66 x 10~

Printed from LON-CAPAGMSU .~ License d under GNU Genera. al Public License

ﬁmmovu,a NHz, = $=06: o\ec%vees ot fdwn,

N=GgIs x |03 : number ol molecules
T = 308K : te_w\p evatuve

k5~|3’8x10 i

-3
E, = \<T———-|38><|o . 208=2,13x0 T
pE, ngxfézoj'

N-E

3
734 x10 3

(&

[
|l

—
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