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Name: D-

Physics 202

Midterm 2
2/19/2025

Collaboration is not allowed. Allowed on your desk are: ten 8.5 x 11 inch doubled sided sheets of
notes that are bound together, non-communicating graphing scientific calculator, a page of scratch
paper, writing utensils, and the exam. You will have 80 minutes to complete this exam.

Constants
ks = 1.38x107 J/K
R =8.31 J/mol-K
Pam = 101,300 Pa
lcal=4.191]
I liter = 1x10° m’
Cyeater = 4190 T/kg-K
Cice = 2090 J/kg'K
Py = 1000 kg/m’
Lt water = 3.33%10° J/kg
L swater = 22.6x10° J/kg
6=5.67x10" W/
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For questions 1 through 2 fill in the square next to all correct answers. A given problem may have more than one
correct answer. Each correctly bubbled answer will receive two points. There are 2 correct answers in this section

and only the first 2 filled in answers will be graded. There is no partial credit.

1. Two dams are identical with the exception that the water reservoir behind dam A extends twice the horizontal
distance behind it as that of dam B. Which of the following statements regarding these dams are correct.

iiziie B
S i

0 (a) The force exerted by the water on dam A is greater than that on dam B.
0 (b) The force exerted by the water on dam B is greater than that on dam A.
0 (c) Dam A 1s more likely to collapse than dam B if the water level rises.
O (d) Dam B is more likely to collapse than dam A if the water level rises.
(e) The horizontal distance of the water behind the two dams does not determine the force on them.

Consider the hydraulic system in the figure filled with an incompressible fluid like

oil. The large piston has a mass of 600 kg, while the small piston 1s massless. The —
radius of the larger piston 1s 6 times the smaller one. What force Fy must be ap- Fl
plied to keep the system in equilibrium?

0 (a) 35,280 N

0 (b) 21,600 N

0 (c) 980 N

0 (d) 600 N
(€) 163 N

0 (f) 100N

0(g) 21N

0(h) 10N
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3. (8 points) To prepare for class every morning, your faithful instructor makes a latte. He stasts by
steaming milk. To do this, a machine puts water vapor (steam) through a tube into the milk.
The 0.24 kg of milk is initially at 20 °C (room temperature) and has a specific heat of 3930 J/kg
K. The water vapor i1s added at a temperature of 100 °C. Assume all of the water stays in the
mulk, making a homogeneous mixture. What mass of water vapor must be added to the milk in order for
the mixture to reach the ideal equilibrium serving temperature of 60 °C? Note: there s a table of constants
on the first page of the exam.

(Y] w \[‘ 3 e

M Ca AT _ OuiGreR) (W -1e)
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= 00155k
or 15.53

My =

4. (8 points) A uniform log with a radius of 20.0 cm and a length of 6.00 m
1s found in the woods. The log 1s made of Balsa wood, which has a low
density of 160 kgf m? that makes it ideal to float yourself and some goods
across a lake. What 1s the maximum amount of mass you can float on the \%
log before it will be fully submerged? Assume none of the mass on the w
log is in the water. Note: the volume of a cylinder is the circular cross
sectional area times the length.

=2,V 4
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Rubric

{BD
/ 1pt-FBD
;0 1 pt - Newtons 2nd Law equation
Z 4F = O 1 pt - Buoyancy equation
,) 1 pt - mass = rho * V equation
1 pt - Volume of a cylinder equation
2.5 pts - Force analysis application

9 'Y
Fﬂ + f‘g + Inys; =o 0.5 pts - correct answer and units

by /°-.)Vb35— ﬁﬁvhjd - r)‘mz{ =0

)
4. itma Mo, = Vt:, (/”u‘ﬂ,) = L (/”.,,'/173 = 633k
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5. (10 points) Consider a system consisting of a fixed number of mols of an ideal gas. The mnitial pressure is 8
kPa and the initial volume 1s 3 m?. Suppose the ideal gas undergoes the following process:

Process 1 The pressure is changed to 4 kPa and the volume is changed to 6 m?.

(a) Determine whether each of the following quantities is positive, negative, or zero. Explain your reason-
ing i each case.

,')
(i) The change in temperature of the gas T ‘
2 V-
| V=nRT 5 ATz 2o T
[ ;—" -
)'x L T xl ke ) ' Vv
(i) The work done on the gas 2 ¢

\/ Nreases =P ’—"fwubn = W s na:,..l:fvf.

(i) The heat transferred to the gas

AE® = 2NEBT o AEH =040 Qs pasthie
\ J — —
0 o o - t+

Now consider an alternative process performed on the initial state of the gas (P = 8 kPa and V = 3 m?3).

Process 2 — The pressure is changed to 5 kPa and the volume is changed to 5 m? in such a way that the work
done on the gas is exactly the same (value and sign) as in process 1.

(b) Is the amount of heat transferred to the gas during process 2 greater than, less than, or equal to the
amount of heat transferred to the gas during process 1? Explain your reasoning.

A LE.V:AKT
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L/C bhe  bhanl Creay GL‘«% fs
AEtk = L\‘_\)_J + & Monre paﬂch Lr Haes preess “«_
Tx;j_ Séme b’ﬁﬁ f‘fgl\’c‘ S:‘A& of l:Lc ‘L/" mast be

More  posiine b/ WIs the Sare,
Q rask Lc Mot fo.(”:k&::‘) 34‘6\"0‘ E]\M
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6. (8 pounts) A phase change
diagram for a particular
substance i1s shown in the
figure.

(a) Sections (1), (11), and (iu1) rep-
resent the three major phas-
es of matter. Identify which
phase goes with which sec-
tion.

Rubric
Part (a) - 1.5 point

Part (b) - 2.5 points
1 pt - 100 cal/g from plot
1.5 pts - application and answer

Part (c) - 3 points
1 pt - specific heat equation
2 pts - application

Part (d) - 1 point
(b) How much latent heat in
Calortes would it take to
change 2.50 kg of this sub-
stance from a solid to a lig-
wd?

’SOD Ca,lo'm /3

=

Phase Change Diagram
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[os cq,l/J =) 190,000 “l/kJ

L50, 000 cal

(c) What 1s the specific heat of this material in section (11)? Show how you came to this answer and use the
units provided on the figure, Calfg'OC?

_é_E__ - [oo c\/n

0T  (poC

= |

AE =nC AT
Ck‘
C'/ A’f [&SI Tv:}

J

(d) What substance might this represent? What evidence are you using for your claim?

m\\r/,ﬁu%(_ ot 0O°C
ba'\/miﬁn a,L’ lw.L

. ot
Cpa= 1570 = M0,

> (ould be voader!

... BUT. Lc is not the same as water. so something close to water
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... BUT, Lr is not the same as water, so something close to water
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