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CITADPTED. 2

1- The Stanford linear accelerator contains hundreds of brass disks tightly fitted into a
steel tube (see figure). The coefficient of linear expansion of the brass is 2.00 < 10—5
per Ce. The system was assembled by cooling the disks in dry ice (—57° C) to enable
them to just slide into the close-fitting tube. If the diameter of a disk is 80.00 mm at
43~ C, what is its diameter in the dry ice?

A. 78.40 mm fi hrass disk
B. 79.68 mm ; \ .
C. 80.16 mm i P
D. 79.84 mm oo

Voo

E. None of these - f

steel tube

2- The figure shows a rectangular brass plate at 0° C in which there is cut a
rectangular hole of dimensions indicated. If the temperature of the plate is raised to
150- C:

A. x will increase and y will decrease
B. both x and y will decrease
C. x will decrease and y will increase
D. both x and y will increase

E. the changes in x and y depend on the
dimension z

A

-_
B |-

3-  If the zeroth law of thermodynamics were not valid, which of the following
could not be considered a property of an object?

A. Pressure

B. Center of mass energy
C. Internal energy

D. Momentum

E. Temperature

4-  The zeroth law of thermodynamics allows us to define:
A. work
B. pressure
C. temperature
D. thermal equilibrium
E. internal energy

Man/oo




5-  Fahrenheit and Kelvin scales agree numerically at a reading of:

A, -40
B. O

C. 273
D. 301
E. 574

6-  The diagram shows four rectangular plates and their dimensions. All are made
of the same material. The temperature now increases. Of these plates:

A. the vertical dimension of plate 1 increases the most and the area of plate 1
increases the most

B. the vertical dimension of plate 2
increases the most and the area of
plate 4 increases the most L 9L

C. the vertical dimension of plate 3 I I
increases the most and the area of

2L

plate 1 increases the most 1 2 3

D. the vertical dimension of plate 4 increases the most and the area of plate 3
increases the most

7-  The same energy Q enters five different substances as heat.
A: The temperature of 3 g of substance A increases by 10 K
B: The temperature of 4 g of substance B increases by 4 K
C: The temperature of 6 g of substance C increases by 15 K
D: The temperature of 8 g of substance D increases by 6 K

E: The temperature of 10 g of substance E increases by 10 K Which substance
has the greatest specific heat?

8- A calorie is about:

A. 0241 B.8.3J
C. 2501 D.4.2]) E.4200J
9-  Itis more difficult to measure the coefficient of volume expansion of a liquid

than that of a solid because:
A. no relation exists between linear and volume expansion coefficients
B. a liquid tends to evaporate
C. a liquid expands too much when heated
D. a liquid expands too little when heated
E. the containing vessel also expands
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10- The two metallic strips that constitute some thermostats must differ in:
A. length
B. thickness
C. mass
D. rate at which they conduct heat
E. coefficient of linear expansion

11. A 10-kg piece of aluminum (which has a specific heat of 900 J/kg C) is
warmed so that its temperature increases by 5.0 C. How much heat was transferred
into it?

A) 45x104]
B) 9.0x104)
C) 14x105]
D) 2.0x105

12.  Marc attaches a falling 500-kg object with a rope through a pulley to a paddle
wheel shaft. He places the system in a well-insulated tank holding 25 kg of water.
When the object falls, it causes the paddle wheel to rotate and churn the water. If the
object falls a vertical distance of 100 m at constant speed, what is the temperature
change of the water? (1 kcal =4 186 J, the specific heat of water is 4 186 J/kg C, and
g = 9.8 m/s2).

A)  19600°C
B)  4700°C
C) 4.7°C
D) 0.8°C

13. A 3.00-g lead bullet is traveling at a speed of 240 m/s when it embeds in a
wood post. If we assume that half of the resultant heat energy generated remains with
the bullet, what is the increase in temperature of the embedded bullet? (specific heat
of lead = 0.030 5 kcal/kg C, 1 kcal =4 186 J).

A) 113C
B) 137C
C) 226C
D) 259C
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14. A hot (70 C) lump of metal has a mass of 250 g and a specific heat of 0.25
cal/g C. John drops the metal into a 500-g calorimeter containing 75 g of water at 20
C. The calorimeter is constructed of a material that has a specific heat of 0.10 cal/ g
C. When equilibrium is reached, what will be the final temperature? C water = 1.00
cal/g C.

A) 114°C
B) 72°C
C) 64°C
D) 37°C

15. A 0.003 0-kg lead bullet is traveling at a speed of 240 m/s when it embeds in a

block of ice at O C. If all the heat generated goes into melting ice, what quantity of ice
is melted? (Lf = 80 kcal/kg, the specific heat of lead = 0.03 kcal/kg C, and 1 kcal =4

186 J).

A) 147 x 10—2kg
B) 5.8x10-4kg
C) 3.2x10-3kg
D) 2.6 x 10-4kg

16. When a wool blanket is used to keep warm, what is the primary insulating
material?

A) Wool

B) Air

C) The trim around the edge of the blanket.

D) A thin layer of Aluminum foil (usually not apparent) inside the blanket.

17.  If cooking is done using an aluminum pan over an electric burner, which of the
following will not promote the rate of heat flow from burner to food?

A) Increase the pan bottom thickness.
B)Increase the pan bottom area.

C) Increase burner temperature.

D) Decrease the height of pan sides.

Leader: Co-Leader:




18.  The emissivity of an ideal reflector has which of the following values?

A 0

B) 1

C) 100

D) Infinity

19.  The filament temperature of a light bulb is 2 000 K when the bulb delivers 40
W of power. If its emissivity remains constant, what power is delivered when the
filament temperature is 2 500 K?

A)  105W
B) 62W
C) 98W
D) 50W

20.  Arrange from smallest to largest: the BTU, the joule, and the calorie.

A) BTU, ], cal
B) J cal BTU
C) cal,BTU,]J
D) J,BTU,cal

21. A balloon is filled with cold air and placed in a warm room. It is NOT in
thermal equilibrium with the air of the room until:

A. it rises to the ceiling
B. it sinks to the floor
C. it stops expanding
D. it starts to contract
E. none of the above

22. A constant-volume gas thermometer is used to measure the temperature of an
object. When the thermometer is in contact with water at its triple point (273.16K) the
pressure in the thermometer is 8.500%104 Pa. When it is in contact with the object the
pressure is 9.650x 104 Pa. The temperature of the object is:

A. 370K B. 241K

C. 310K D .314K
E. 2020K




23. Object A, with heat capacity CA and initially at temperature TA, is placed in
thermal contact with object B, with heat capacity CB and initially at temperature TB.
The combination is thermally isolated. If the heat capacities are independent of the
temperature and no phase changes occur, the final temperature of both objects is:

A. (CATA -CBTB)/(CA + CB)
(CATA + CBTB)/(CA + CB)
(CATA —~CBTB)/(CA —CB)
(CA —CB)|TA —TB|

(CA + CB)|TA —TB|

moow

24.  The heat capacity of object B is twice that of object A. Initially A is at 300K
and B is at 450K. They are placed in thermal contact and the combination is isolated.
The final temperature of both objects is:

A. 200K B. 300K
C. 400K D. 450K
E. 600K

25.Possible units for the coefficient of volume expansion are:

A. mm/Ce B. mm3/Ce
C. (C°)3 D. 1/(C°)3
E. 1/Ce

26.  Which one of the following statements is true?

A. Temperatures differing by 25° on the Fahrenheit scale must differ by 45° on
the Celsius scale

B. 40K corresponds to —40-C

C. Temperatures which differ by 10 on the Celsius scale must differ by 18> on
the Fahrenheit scale

D. Water at 90° C 1s warmer than water at 202¢ F
E. O°F corresponds to —32°C

27.  An annular ring of aluminum is cut from an aluminum sheet as shown. When
this ring is heated: o

A. the aluminum expands outward and the hole remains the
same in size

B. the hole decreases in diameter

C. the area of the hole expands the same percent as any area
of the aluminum

D. the area of the hole expands a greater percent than any area of the aluminum
E. linear expansion forces the shape of the hole to be slightly elliptic




28 . It is more difficult to measure the coefficient of volume expansion of a liquid
than that of a solid because:

29.

A. no relation exists between linear and volume expansion coefficients
B. a liquid tends to evaporate

C. a liquid expands too much when heated

D. a liquid expands too little when heated

E. the containing vessel also expands

The coefficient of linear expansion of a certain steel is 0.000012per Ce . The

coefficient of volume expansion, in (Ce)—1, is:

A. (0.000012)3

B. (47/3)(0.000012)3

C. 3x0.000012 D. 0.000012

E. depends on the shape of the volume to which it will be applied

30. The specific heat of lead is 0.030cal/g-Ce. 300g of lead shot at 100> C is mixed
with 100g of water at 70° C in an insulated container. The final temperature of the
mixture is:

A.100- C B.85.5°C

C.79.5-C D.745:C E.72.5°C
31- The heat transfers from the hot cup of water to the cold one because ........

32-

A- Has more heat energy .

B- Hs more latent heat

C- Has less specific heat energy

D- Has more specific heat of energy

Two liters of water at 20 C is mixed with four liters of water at 70C .Suppose

no heat is lost outside the system ,the final tempreture of the mixture equals .........
a) 53.33C
b) 70C
c) 30C
d) 20C

33 - Which o the following values of temperature is equal ?
A) -17.78C=0F
B) -32C=0F
C) -6.67C=-40F
d) 100C=132F




34- Which one of the following statements describe the correct state on heating a
piece of ice from -10C to 0C?

A- Its latent heat of fusion increases
B- Its latent heat of fusion decreases
C- Its internal energy increases

D- Its internal energy remains constant

35-  When is an iron stove used for heating a room by radiation more efficient ?
A- If its inner surface is highly polished
B- If its inner surface is rough and black
C- If its outer surface is highly polished
D- If its outer surface is rough and black

36- Heat has the same unit as:
A- Temperature
B- Work
C- Energy/time
D- Heat capacity

37-  Most of the radiation emitted by a human body is in the form of ......
A- Ultraviolet radiation and invisible
B- Infrared radiation and is invisible
C- Visible radiation but is too weak to be visible
D- Humans do not emit electromagnetic radiation

38- if the temperature changes by 5 K that means that it changes by ......
a) 287 C
b) 5C
c) 5F
d) 41F

39-  Which of the following is equivalent to 212F ?
a) 100K
b) 273K
c) 373K
d) 473K

Leader: Co-Leader:




40- What is the amount of heat is required to raise the temperature of 500 g of
liquid water from 25C to 75 C ?

Knowing that the specific heat capacity of water is 4200 J/Kg.K
a) 105 KJ
b) 345 KJ
c) 678 KJ
d) 786 KJ

41-

Which of the following is not one of the laws of thermodynamics?

Possible Answers:

At a temperature of absolute zero, all motion within a system ceases
Energy and mass are interconvertible

If two systems are in each in thermal equilibrium, respectively, with a third system, then they must be in thermal equilibrium with each
other

Energy can only be converted from one form to another; it cannot be created

All spontaneous processes must lead to an increase of entropy in the universe

42-

2 mol of an ideal gas expands at a constant temperature of 0 °C'0 °C.If 1 kJ of energy is inputted into the system and the net change
of internal energy AU = 0 AU = 0, by what factor does the volume of the gas change?

Possible Answers:

0.67
0.8
1.25
1.5

0.5

Leader: Co-Leader:
Marven Waheed Jomana Molhamed




43-

In an isothermal process, you are told that heat is being added to the system. Which of the following is not true?

Possible Answers:

The gas is expanding.

The pressure of the gas is decreasing.

Work is being done on the system.

The average kinetic energy of the particles is remaining constant.

Work is being done by the system.

44-

The heat capacity for any given material is defined as the amount of heat that must be added to that material in order to increase its
temperature by 1°C'. However, the heat capacity for any given material can be measured under different conditions, such as constant
pressure or constant volume.

How would the heat capacity for a material at constant volume differ from the heat capacity for that same material at constant
pressure?

Possible Answers:

There is no way to tell; the relative values of the constant volume and constant pressure heat capacities depends on the material under
consideration

The heat capacity at constant pressure is greater than the heat capacity at constant volume
The heat capacity at constant volume is greater than the heat capacity at constant pressure

The heat capacity at constant volume is equal to the heat capacity at constant pressure

45-

3 mol of ethanol is at a temperature of —10 “C'—10 °C and 2 mol of methanol is at a temperature of 30 “C'30 °C. If the two gases are
in anisolated system together and allowed to transfer heat between each other, at which temperature will they reach thermal
equilibrium?

Possible Answers:

310°C
254 °C
276 °C
268 °C

204°C




46-

Ana is holding onto an ice cube. Why does it melt in her hand?

Possible Answers:

All of these

The cold leaves the ice cube

Theice cube gave off energy to her hand
The heat from her hand warms it

Her hand took energy from the ice cube

47-

What is the average molecular kinetic energy of a gas at a temperature of 27 “('?

2 ]

k=138%+10"

Passible Answers:

981072 J
16+ 1078 ]
3.5+ 1072 )

6.21 % 1072 J

7241072

48-

You have 509 of water in a container above a burner. If 14k.J of energy is put into the container (assume all of it goes into the water),

and the specific heat of water is 4.1790% , how much did the water's temperature rise?
Possible Answers:

67°

830

430

There's not enough information to determine the temperature change

100°




Answers
1- Ans: D
- AL=ly + (14 AT)

- 80=ly(1-2x10"3)
- Iy =79.84mm

2-Ans: D

- Surface area expansion (length and width of the rectangular hole)

3- Ans: E

4- Ans: C

- Temperature is discovered from the Zeroth law of thermodynamics

6- Ans: D
-The most area and length will expand most

7- Ans: B
- The relation between mAT is invers relation with C with constant Q
- So, the specific heat is the greatest with the least mAT which is 4*4= 16 kg /c

8- Ans: D

Leader: Co-Leader:

Marven Walheed Jomana Mohamed
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9 Ans: E

-because the liquid takes the shape of container. the container expands with its liquid. so it is
difficult to calculate the coefficient of any liquid

10- Ans: E

-every substant has different coefficient for linear expansion.

11- ANS: (A)
Givens:

Mass=10kg. AT = 5°C. €, = 900 A’_;“C

We want to find the heat transferred which is symbolized by (Q).

We will use the law of specific heat capacity in this question.

m x AT
Q=C_Xxmx<AT =900 x 10 x5 =4

12- ANS: (©)

5000 = 4.5 x 104 .

This system is called “"Mechanical equivalent of heat system™.

It could be represented by this system.

This system indicates that the loosed potential e

nergy in the right side of the system is

equal to the energy that will be gained to the water in the form of heat energy.

Givens:

Mass of the block = 500Kg. Gravity

= 9.8 m/s"2. Height = 100m.

Mass of the water = 25kg. specific heat capacity of water = 4186 kg/] C.
AT wanted.

We could say that:

P' E‘ = QM‘G(CT

Mgiack@h = mcAT

500 x 9.8 x 100 = 25 X 4186 < AT
AT = 4.7°C




13- ANS: (A)

We deal in thas question with motion which mean’s (Kinetic energy ). 'We have to make an
equation to relate the kinetic energy in the bullet io the heat energy that was gained by this bullet.
Hao:

K. E = Qauier

1_I.I"Exm:¢vz=mxcxﬁ?'

We must make sure of the units.

hiass of the bullet = 0.003kg. W= 240m's"2. C=

On30E Keal 21=8h
e b -y
1&g 1Kol 4 e

(We will remove the masses with each other because both of them represents the mass of the
bullet).

1;"2 w s = ¢ AT
L/ = (za0)® = 127.673 = AT
AT = 225.57°C

In the guestion he said tha half of the resultant heat transfered.
11370,

22557
then e

14- AMS: (D)
Firstly, we must determine the systems in the questions that tend to gain or lose the heat.

The hot metal tends o lose heat, while the calorimetry and the water tend to gain the heat that is
lost by the metal. 5o, we can say:

QH:!‘EI' = |I1-"‘I-'I-'ﬂ!u:e' + chr.'rumctr}'
We should gather the givens:

1} bdetal: hMass=*250g Initial temperature=*T0°C  specific heat capacity=*0.25cal’g C
21 Water: Mass=>75g Initial temperature=3*20°C  specific heat capacity=» 1.00calig.C
3y Calorimetry: Mass=» 500g Initial temperature=»20°C (because the water is in the calorimetry
=0 they have the same temperature). Specific heat capacicy=*0.10cal/g.C

Now let™s substitute in the eguation:
Piterat = Pivater ¥ Liativamesry
M iciat CAT = Miyparer CAT + M oatorimenry CAT
250 = 0.25 K{T} =70)=T75x1 K{ED—T,]I+5UD:<{I_1D>C{ZD—'J}J
G257y — 4375 = 1500 — 757 + 1000 — 507,
GZ5Ty — 4375 = 2500 — 125Ty
187.5T, = GBTS

Final temperature = 377

Leader: Co-Leader:
Marven Waleed Jomana Molhamed




15- ANS: (D)

We are dealing with the latent heat of water. The amount of kinetic energy that will be lost with
the bullet will equal to the amount of heat energy that will be gained with the ice cube. We can
say that:

K.E = hvater

We should first make sure of the givens and the units:

1} Lead: Mass=>0.003kg velocity = 240m/s" 2 specific heat capacity=» L03Kcalig.C =
125.581g.C (we will multiply with 4186 to convert to joules).
2} Ice cup: Temperature=+0°C LJ.--}EGE{CBL-'L:S = 334880)%kg (we will multiply with 4186 o

convern to Joules).

K.E = Qwarer

16- g = 1/, x (240)* x n.003 :%;

Warer

W are dealing with a phase changing state so we will use the equation :

Qu-'m:cr = L_I"
432
? = FFA4BED = m

bass = 2.6 »x LO—*

16- ANS: (B)

Because the blanket insulates the outer air from the inside air. So, the primary insulating is the air.

17- AMNS: (A)

We will use the equation of the heat flow rate (o know the relation between the heat flow rate with
different variables.

Lo KAAT
AT L
This shows us that the heat flow rate will decreases by increasing the thickness of the bottom of
the pan.

18- ANS: (A)

Ideal reflector means that it reflects meost of the light that™s on it and these objects have the
emissivity of zero, while the objects that absorbs most of the light on it as black body objects
their emissivity is about ome.

19- ANS: (C)

We will use Stefan Boltzmann law of radiations to determine the relation between the poswer
and the temperamre of the filament.

% = e AT? e is the emissivity, #is Stefan Boltzmann constant (5.67 = 107%), A is the cross

section area of the object, T is the temperature in Kelvin.




We could deduce that (e, &, and A) is the same in both situations for the same light bulb, So:

W, _W,
LER
40 W,
(2000)* 2 (2500)*

-

W, = 98watt.

20- ANS: (B)
Because that “lcal” =4.186J ...... and “I1BTU™ =1054).

So, the smallest measuring unit is the joule then the cal (lower case calory) then the BTU (BEritish
Thermal Unit).

21- Ans: C

When the temperature inside and outside the balloon becomes same that is the air inside and outside
the balloon are in thermal equilibrium then the balloon stops expanding.

22- Ans: C

R P : 2 Bookloh Pak gyso)uo

T T 27316k T
V6501l X236 a0 |
% .50 X164 Pa
23- Ans: B

we can say that

Q gain = Q lose

CATA-CAT=CBT-CBTB




(CA + CB) T = CATA + CBTB

T =(CATA + CBTB) + (CA + CB)

24- Ans: C

25- Ans: E
SI unit of coefficient of volume expansion is *C™.

27- Ans: C

28- Ans: E

29- Ans:c ., B = 3a




AT e Ai._.shﬂ,tcr_hé

RN ._Q.-u&h_;_i Py 7%

30- Ans: E

200 .LAQ;oao...(Joo_.t.)__J..,k.o.x_u_ﬂ.:,w_
.09 cwe-t) o t-To

S WP SR - -
T TS e e72.47C

31- Ans: D

32- Ans: A
Quas=Quin
(MmcT)iw= (MET) puss
Ax100* (70 -Ty) =2x 10° * (T+20)
2 (70-Tg = (T+-20)
140-2 Tr="Te- 20
3Te= 160
T=53.33°C

33- Ans: A
0=9/5C+32
C=-32*5/9
C=-17.78

34- Ans: C

As the temperature increases the internal energy increases

35-Ans: D
36- Ans: B

Leader:
Marven Walheed

Co-Leader:
Jomana Mohamed




37- Ans: B
38- Ans: B

38- Ans: O
(212-32)*5/8 =100C

LO0+27T3 =373K

40- Ans: A
Q=mcT
=0.5 *4200~ (75-25)
=105000]
=105 K]

11) .

Correct answer:
Erver gy B Fngss ara W Ceroieea i béa

Explanation:
I order to find out walch oof the answer choices 5 not ons of the bews af thermodyramics, well nesd 10 consider sachones.

Thee Zeralh o of Tharrisolynancs Says hal If Dad SysLeams e In sagh In thermal egullibrium, respectively. with & thind system, then
they mLUsE Be in thermal ecuilionium with sach other.

T Forsd] Dy O Lo ir ety el 6. S DAL e i@y Can Gy Be Cowrvesr e Froe dne Teem 1o anidfer s Carmorl B Crealed,
The secerd ey af trer madynamies seys Ehat il spaniess ous precesses Mmugl lead 88 an Intfesse al ent rogy I e orlesise.

The thind lasw of Bhermodynamics sy that a1 @ iemperatues of absolu e see o, allmotion withan & sysbemn Coeses.

Tha crly céher arawer cholee Ioft efates that energy sredimase ame title. Akhaugh thiu |e o true stafement, ae ik stated by
Elnateirrs Ramous equation I = meT, Bhés 8 nod o Bhermodynas|c Law,

42) .

Cornecl anwecr

L35

Ewpd asniartie

Wolowil begin withithe 13t lowraf thermedynsmio:

A7 = = W

Welelicnove et Livere | mo chaegs In lspernal sneTEy, S0 Ve Can Sy

=W
Hleo, the proitlem styismeat =05 us than dhisls Bothermal pqpemsion, ve can e the ioilowing espression for works
W = nRTTn {ﬂ]
L
Piugging this inte our expression we gt
oo ()

H

Rearranging for the change in valume, weget:
L -I.'_L_
T -




43) .

Correct answer:
Work i being dom on the system

Explaation

In an inothermal process, there are two poszibllities: the gas & expanding or the g i being compreased. [f the gas is expanding the gy ia
Aoing work 804 thorefore Needs Dest In order Lo romain ot constant temper sture [Which i the deneition of am sothermal grocess) Mthe
gas Is coerpressed then work i belag done on the gas asd heat mist be emitted i arder forf the 1emperatiee to remain constant. We're
LOKS NEsl 5 s0R 0, S0 Uhe B3 st Be pandind. THIS means Ue volume IS Incrassing #0d work IS Delng 0one by e @as, Therelore, those
two cholces are not the answer. The pressure must decrease, walch can be sees using the formuta PV = T Sincs temperanure s
CONSIANL. I voluime SOES up, ressure must 20 down, The geerage kinstic enengy (A KA, temperatira] wit rémain constant. Work & not
being done on the 225, so that is the correct answer.

Bothof thess concegtual Mmathods of Rguring out if heat must e ad0ad of reseased can be mathematically computad using the Sommla
= Wi, + AU. Q & the heat acded to the gas. W, denotes the work done by the gas. and Al denotes the change in internaf esecgy

which s directly related 10 temper sture.

44) .

Correct answer:
The Dot Capacity 81 Corstant prassure s greater than the heat Capacity st contant volime

Exglanation:

In this quastlon, we're preserced with the definition of heat capacity \Wie're 250 10id that the heat capaciy for any given matertal can be
measured at 1] conatant volur, o 21 CONStart pressere. Wa're Deing asked to detormine whather the constant volume hoat capacity is
greater than, less than, or equal Lo the constant pressure beat capacity for the same materiat

First let's revisit the defnition of heat capacity. It s the amount of haat Tat Mt o 0000 10 2 Material 10 raise The Temparature of that
materlaly 1°C.

Next WE'S corsidarn what i Napeening & we add Past 10 & mata rfal i constant volurme, Winen the voleme of 3 maserisl & deid conitant, that
means that it ks preverited from expancing as heat ls added, Thus, all of the heat being sckded & resuiting dicectly in s increase in the
Averane Knetic enery OF the Darticies INal maks up Lhat mater 13l 10 Ol wOrds, 107 Ihe Peal Deng sodded resulls i o tenpeaalure
nereass.

Let's now Conshder whst Sappens when Hest 15 sdded 10 9 materis!l 52 CONSLant pressere, i his siustion, the material s sloweo Lo expand

25 heat |s aaced to it [bacause volume ks not belng held constantl. Thersfors, when heat Is ackded to the material, some of the haat will resuit
1 an increased tomperature, Dut some of the heat wilk also rasult 1 an xpansion of The material The consequence of this is that in orger %0
Borease the tenperature of the material by a gven ameunt a1 corstant pressure, It will reguire more heat energy than ot conatant volure.

Again, the main pait of this is 56 S0Tows:

Constant volume - 2l of the adoed heat results In noucased tergeratce
CONSLANT DRSS - SOME OF The added heal results I INCreased Tempersiers sl S0me of The A 0ed Bes resels in eapinsion

Since any a fraction of the heat beisg added ot conatant preasure will actualy resclt In atemperatere intrease, we'll have to acd mere beat
W1 O006r 10 INCrease NS TemMOersliure Dy & gven amount, when COMQsed 1O C2OsLaNT vours: (on@orns,

45) .
Correct anpwer:
e

Explanation:
SNCE the Twa gases 206 0 a0 isolated Systam we kndw that the haat o6t by one & 6Qeal 10 the Naat Zared by the omher Furthanmors, we
&rows that the two sasas will be in thermal eguiibrium when they hyve the same temperatuce, which will be some vaiue in betwseen their
méntt‘elvmmmkatanwmnm:.msaymakw!lmhnmduhm!nﬂlphmxmi«mmm
Quibinid —  Qunsharnt
S tituting In expresdions for 03Ch of NSce, we pet:
Pstaind O AT = Bt AT
Netaedt o ATr ~ T ) = Nactosay  NTr ~Ti )
Whare the final temperaturs i squal for both gases:
ey (T - T,) = nacy (T, - T)
Naw we simoly Need 10 rearrange for the finsl tomperature
Tinecy, + By, ) = mecy T, b ngen 1oy
T ey, T4 4 ey, T
gy, + My
We have all of these values, 30 time {0 Dlug sndt chog:
_ (Smal) (112425) (28K) + (2mad) (TH5 L) (308K)

T
(3mal) (112.42) + (2mal) (79.5:L)

T 26°C

ARY




u Correct soswer:

The Bt froem her haesd warem it

Explanation:

46) .

According to the second law of thearmodymamics, heat flows from kot to cold Thus, the heat from her hand flows lnto the ke cube, cousirs

itto meit.

u Correct prismer

Explanaton

47) .

We koo that the espression 1or pverage Kinetic energy It

1
Koz ~ =m0y
2
Whars sverage wlooty of & g I

| T
Yoy \ =y

Plommag this Into our sepression Mr dinetc snermy we get

4y

H) 3
2

> 1
Kong M
. m
Plommag n our values we pet

Kang ;llz.xe:xo Y (I0K)

Koy~ €200 10 ¥

u COrect aodveir:

[

Explanation

18) .

Tha GQuation for amMparature change gven appied haat b

Q ~ mcAT.

Q 15 The amownt of Heat anergy. T &% e Mass, € is the soecitc heat. and AT & e Ahange in tomperaturs, In this probieem, were gven the
anergy, the mans, a0 the speciht heat. 10 we need 1o sobve the equation for ST

o me AT

Y
Rearranging 1o Sea the change in temperature:
o "

e - AT

il

NG, W Can PAE 0 our numbers

o
AT = =
14-10°
AT e Mea T
= 50 417

AT 6Tt

Tharafore, the water changod by aboct BT cagrees calsiu ghwen that amdunt of sesrgy spplled







