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1. Which “type” of system best describes a hot
bowl of soup?

ﬁ/ﬂcfn Sys;&on_’ Bofl mass aof
2rergy Can be sxChanse of mH
7"4 S‘u”wm,/m‘ys

2. What is the change in internal energy of a
system that has 682J of work done on it and

gives off 485J of heat?

Yesy ot (<)

3. When heat is absorbed by the system from the

surroundings, the process is said to be

end othmic , and the sign of Gprocess i$
pasg 1hle .

4. Which is not true for an endothermic
reaction?

a. The temperature of the surroundings
decreases.

b. The enthalpy change for the reaction is
positive.

c. Heat flows from the surroundings into the
system.

e products have a lower enthalpy than the
reactants. enthalpy increaces 4s erergy
e. All of the above are true. . 1 4 dded G R

Y stem

5. What are the signs for q and w if a system
absorbs 180J of heat energy while expanding
against a constant pressure?

? /5 /gos;#a}b
w % nﬂ.gn"'i." w :'FAV/
AV= Vp'vz.'
3)oosl+|;'¢'

6. At what velocity (m/s) must a 20.0g object be
moving in order to possess a kinetic energy of

1.00J? Kf"’ihv‘b; _
), 00 = 71_"(.07,00/43)\/ 100 =V
. [ V=10 “/sj
7. What is the change in internal energy for a
system that performs 213kJ of work on its

surroundings and loses 79kJ of heat in the
process? work = ~Z13}y

DE=4+W =~ -7k
5 5";672»&3']

8. Which one of the following is false
concerning internal energy, E?

. It is a state function. . Too many fack o,
It can be measured exactly. ,b“*,““‘ ‘//3' Just
c'AE=Eﬁnﬂ_Einiﬁal I’“‘(/Vl‘k‘( }ﬂ +A~
dAE=q+w ““"‘8‘) o

e. When a system undergoes a process in which
it gains energy form the surroundings, the AE for
the process is positive.

9. Given: heat (q), internal energy (E), work

(w) and enthalpy (H), which one(s) is/are state

functions? What does it mean to be a state -

function? .

E g Home state Ama‘/d"s, whik § 4 W

are not, State funchioms omly deptn o Hhe
Currnt Shafe 1f the syskom  wot its Aistocy -

10. The energy change in‘a system that occurs at

a constant pressure is Pn#'n/'w:n Mg while

the energy change in a system that octurs at a

constant volume is __AF T . (Use AH,

AE and qp as potential answers)

3 (\Q

11. Explain the difference between AE and AH.
The difhirence 5 e PBY ke

DH = pANE+ PrV

12. An object possesses a gravitational potential
energy of 600J at a height of 10.0m. What will

its kinetic energy, potential energy and velocity
be at 5.00m when it is dropped? (PE = mgh, KE
=Y mv?) FZ = mgh At S otm Hat 13 50,

Whet 1+ wals —m
(Fe=trovzam:= 303 [EE
— 90 < 6
o= W/(lo,ol/oﬂﬂ)‘éif” )ao=:“'



13. Of the following types of energy, which are
classified as kinetic energy?
1. thermal energy
2. mechanical energy
3. electrical energy
a) 1 only b) 2 only
¢) 3 only d)2and 3

2,a0d3  See page 230y

14. Which one of the following statements is
INCORRECT?
a) Energy is neither created nor destroyed in
chemical reactions.
b) Kinetic energy is the energy associated
with motion.

Exothermic processes transfer heat from
the surrounding into the system. o w amv.-»/
d) Increasing the thermal energy of a gas
increases the motion of its atoms.

e) Energy is the capacity to do work.

&1

15. If the same amount of heat is added to 5.00 g
samples of each of the metals below, which
metal will experience the greatest
temperature change?

Metal Specific Heat Capicity (J/g-K)

Al 0.897

Au 0.129

Cu 0.385

Fe 0.449

K 0.753 19.
a) Al Au /%*‘5"”921"’”("/5
c)Cu d) Fe T::;.,.',. A? e) K

16. Which of the following statements is
CORRECT?
a) If a reaction occurs at constant pressure, w
= AE. wevk = - )oA\/
If a reaction occurs at constant pressure, g
= AH. ) .
¢) If a reaction occurs at constant pressure, q

17.

18.

@-634.5 kJ/mol

2"‘35/32,01",090@“’

20.

One statement of the first law of

thermodynamics is that

a) the amount of work done on a system is

dependent of pathway.

b) the total work done on a system must
equal the heat absorbed by the system.

c) the heat flow in or out of a system is

independent of pathway.

e total energy flow in or out of a system
is equal to the sum of the heat transferred
to or from the system and the work done by
or on the system.

e) in any chemical process the heat flow must
equal the change in enthalpy.

A 2.885 g sample of methanol, CH30H, is
combusted in a bomb calorimeter. The
temperature of the calorimeter increases by
11.38 K. If the heat capacity of the bomb is
727.1 J/K and it contains 1.200 kg of water,
what is the heat evolved per mole of
methanol combusted? The specific heat
capacity of water is 4.184 J/g-K and the
molar mass of methanol is 32.04 g/mol.

a) -65.41 kJ/mol Eg sk (727, ,r/,{,_ (
f27y,39¢7

b) -91.89 kJ/mol
Eoo,j (1»[8‘/%;?’38’."
/mol €7, 136.7097 [ ¢Synter

S, Y. 102T 4 + 0900m
Which of the following chemical equations J

does not correspond to a standard molar- 2
enthalpy of formation? ) 26“27‘
a) Ca(s) + C(s) + 3/204(g) — CaCOs(s)
b) C(s) + 1/2 0x(g) — CO(g)

©) Ha(g) + 1/2 0x(g) — H,0(A)

d) Nao(g) + 2 Ox(g) — N204(g)

-726.5 kJ/mol
e) -1.019 x 10°

T)S02(g) + 1/202(g) — SOs(g)

wuAst fgrem g ehmanits
The standard molar enthalpy of formation of
NH3(g) is -45.9 kJ/mol. What is the enthalpy

=AE. 2 AF + PO = aH change if 5.38 g N(s) and 3.32 g Ha(g) react
d) If a reaction occurs at constant volume, to produce NH;(g)? BN, ( It WHy )
AE>AH. bH = 08 +PAV = DE  swme aV=0 a)-75.6 kJ b) -50.4 kJ Ful Mo
e) If a reaction occurs at constant volume, w (y-176KJ d)-8.81k] =.38Yreny,
LY<.G k: =7

=AE. 4 constart Yohume .no weck 15 dore e)-1.20kJ W 176

Srz oz -2

ZH, +iny MH3 P

7.32,
2- 0065
=065 pt

3% = 1g72..¢
2%02)
fees ./72)(3:.5‘7(9»441\/1
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1. For the hypothetical reaction

3Xag) — 2X3(), AH’ is -333kJ (the atomic
weight of X is 66.6amu). Determine AH of the
conversion of 11.1g of X3 gas into X; gas in

kilojoules. +353 T
\l.l g XS( )=, 0555 mel X3 (o vs
g, 25¢J
Answer: __| 25T }
2. Given

2Na202(5) + 2H20(1) - 4NaOH(s) + Oz(g)

AH® = -126Kk]

Calculate the amount of heat that is evolved (in
kJ) from the reaction of 25.0g of Na;O, with

| ol
water. o oq Nﬂzoz(-, mo
.21 ol Nazoz( 70, ) 202 D)

Answer: __20.2 T gvohed |

3. If the molar heat capacity of a compouhd with
the formula C;HgSO is 88.0J/molK, what is the
specific heat (in J/gK) of this substance?

-

Answer:

L5 T

4. A sample of aluminum (0.90J/gK) absorbs
9.86] of energy while being heated from 23.2°C
to 30.5°C. Determine the mass of the sample.

AE = AT

Q0 J- (mx.qo)iso.a-'z2%%3(‘&5%

) Answer: .20 q
J

|.00gin_ the enthalpy of the reaction." )

HC > 50.0 mL(10 g/m Y~ 500 g
NadH =750.0 ML (1,00 gime) = &0, 5 NOH

Q¥
AHmn * Qrat + Qnaor 5 (50,0 (4434 Y(Z
~.st5

5. An iron sphere of diameter 4.00cm and
density 7.86g/cng3 at 20.0°C is dropped into a
perfectly insulatéd beaker containing 90.0g of
H,0 at 50.0°C (V =4/3nr’). The specific heats of
Fe and H,O are 0.45 and 4.18J/gK, respectively.
What is the final temperature (in °C) of the iron

sphere?msm = (%172 w)’b 2.86 g/w's
=26239g =2034

Mo Ca20BTs 0 * Mg, Cre ATF@ (40.0 448 ‘T/ﬁtx& &DO

Answer: 42.8 “(; + (263399 )( 45 I/&‘\(T; -
Ts=

_ 20°C )=0
6. When 50.0mL of 1.00M HCl is mlxg w1%-i

50.0mL of 1.00M NaOH (both at 23.0°C), the
resulting solution increases in temperature to
29.8°C. Assuming that the solution has the
density and specific heat of pure water, calculate

W3 J/ge o waBY T4
HC,l

. 50.) (4484)
&) %zq 8- 253

2.85 ¢J

Answer:

2,320 mol N&zOp 5 ¢ 96g sample of titanium was burned in a

bomb calorimeter that had a heat capacity of
9.84kJ/K. The temperature of the calorimeter
increased from 36.84°C to 98.82°C. Calculate
the heat (kJ) that is released from the combustion

o e el Ay e 82-3084)7 603 T

49 t%%g'“ q\-l,::-' y={1.43q = 10" eJ
Answer: ___.489 ~ 10" K/mal TV

8. The heat of solution (AH;,) for sodium
hydroxide is 44.4kJ/mol. If a 13.9g samplg of
NaOH dissolves in 250.g of water at 23.

what will the final temperature of the solution
be? Assume that the solution has the same

specific heat as water.
4. 4 £/l (reg) (BADET )
15430. T
\9420. T (263.‘?)(‘1-'8‘1)(%-25.0) 3> x=l3bﬂ7 °C

Answer: __Aq, q 7° C




9. Consider the following thermochemical
equations:

Fe;03 + 3CO — 2Fe + 3CO, AH® = -28.0kJ
3Fe +4CO;, — 4CO + Fe30, AH® = +12.5kJ
Calculate the value of AH® (in kJ) for
3Fe;03 + CO — CO; + 2Fe304

- H(F240n + DO —P 22+ 302
2(3Fe.rH 0z —P U0 Feady

= %(-28.0 LT+ 2(2.5¢7 )= —

83,0 &5 |

10. For which of the species in the reaction
below is the AH equal to zero (more than one
choice is possible)?

2Cos) + Hag) + 8PF3 — 2HCo(PF3)4q)

Answer:

COT, Ha \

11. Calculate AH, for
4NH3(g) + 502(3) - 4N0(g) + 6H20(1)

Answer:

given

Substance AH’% (kJ/mol)
H2Oq) -286

NO, 90

NHjg, -46

4 (%) + o(286) - [H4(-4el]

Answer: _~| l‘12 bJ:/H mol NH\W

O = (5%.0)(4 184 X:310-6

12. Given that silver has a specific heat of

0.235])/g°C, what is this value in cal/g°C? If a

75.0g sample of silver at 100.°C is dumped into a
calorimeter containing 100.g of water at 20.0°C, )
what will be the final temperature of the system

at equilibrium? How much heat energy is

transferred to the water in joules?

o 235 /g (70 1) 0562 caljéml

)40 * $48 * (Mr0) (a0 AT Y (Mag) (Cag YO Tae)
= (1004 Y(4. R4 )Tz - . 0‘C)+(’|5 0y 5\(Tf; loo=’c.3
sO =? T:; 252

Answer:

10862 cal/geC

An 2.2°C |
%u:,vvfraoo 4. 81Y(25.2-20.0%*(1353 T |

250 T |
s fgs

13. A sample of a block of metal measuring
1.351lcm x 10 00cm x 1.000cm (and density =
7.874g/cm’) at 100.°C is placed into a coffee cup
calorimeter containing 100.g of water at 22.0°C.
If the final temperature of the system is 30.0°C,
determine which of the following metals the

Answer:

~ sample is likely to be.
Substance Specific heat (J/g°C)
Aluminum 0.902
Iron 0.449
Lead 0.128

Silver 0.2

35
Migoce, = (1,381 10.00 - ,.000) > (1-3T glem®)* 10657 g
Qoo * Gotece * (100 9)(H- 84 ALY 20,022 0 )+ (oo 6‘133(70

~1c0)
.0 =y %*.449D =vlen (00~

Answer: lcon —(

14. A 55.0g sample of water at 69.0°C is added
to an unknown amount of water at 22.0°C. The
final temperature is 31.0°C. How many grams of
water were there initial 4' at 22.0°C?

O )+ ()Y 184 \(81.0-20)
m+4252Z. q H;0| )

Answer: Zﬁ 2.8 Hz.Q7




