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1) Indicate if the following reactions are endo or exothermic.
CHi(g) + 20:z:(g) — CO2(g) + 2H20 (g) AH =-890.3 k] /mol

ex o

2HgO (s) ——»  2Hg(s) + Oz(g) AH = +181.66 k]/mol

endlo

2) Given equation (2) below, calculate the AH for equation (b). (Ans: -26.48 k] /mol)
(a) Hz(g) + I2(s) ——» 2HI(g) AH = + 52.96 k] /mol

(b) HI(g) —— % Hz(g) + 1% 12(s)
A vev x ‘22

3) Given equation (a) below, calculate the AH for equation (b). (Ans: +142.7 k] /mol)
(@)30z2(g ——* 203 (g) AH = +285.4 k] /mol

(b)3/2 02 (g) 03 (g)

AH =2

4) Write the thermochemical equation that expresses that at 0 °C ice melts by absorbing 334 | of

heat per gram. (Ans: +6.02 K]) : I
t per gra H&OCQ) >3 H'?ﬂu.) AH = gSL}J/S
3343 « ¥4 4\ Yio2kT

e Imd \o00X el

5) The complete combustion of liquid octane, CsHis, produces carbon dioxide and water at 25.0
oC and at constant pressure, it gives 47.9 k] of heat per gram of octane. Write the
thermochemical equation to show this information. (Ans: -1.09 x 10* k])

CaHig = 14-79/mé]

K4
___q-—,’qch{' (gH\g " “Ur.'zzj (?H‘g = -’5«4’1 X10 H/W‘{) "
._——--"__'__—-_- /_-——___-‘
e &xz.

e

(CJ’HW T 25/2 07__ 7 ng a CHhD}KZ‘ —
2CgPe + 250, —> (600, + \8 H20 A“'—\
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6) Answer the following two questions using the equation given below.
Hz (g) + Cl2 (g) ———  2HCl(p) AH = -184.6 K]

a) Whatis the enthalpy change associated with the formation of 5.67 mol HCl gas in the
following reaction? (Ans: -523 kJ)

SATMANU x 184045 [ - s23 K |

gl

b) Whatis the enthalpy change when 12.8 g of H2 gas reacts with excess Clz gas to form HCI?
(Ans: -1.17 x 103 k])

\2'5’?‘3“2" \ff—m/z" X = lgi'_l-'i—‘c—-; | ——l,\’lsclﬁﬂ

e

7) The reaction of sodium peroxide and water is a source of oxygen gas.
2Naz202(s) + 2H20(1) — > 4 NaOH(aq) + O:z(g) AH = -287 K]

How many kilojoules of heat are evolved in a reaction of 226 g Na202 with 98.5 g H20?
(Ans: -416 k])

Zzéj ]\L;'?/O?/x imﬁb\a?(?u‘xl—%g_q_z = [ 4 Smé 0,




(R
™
'

' o

DO NOT SUBMIT

L

[ﬁ Show all the work for the calculations and give the answers in the correct significant figures.
¢ B

P

' e 8) Calculate the heat capacity of a piece of iron if a temperature rises from 18 to 69 °C requires
) ™ 672 ] of heat. (Ans: 13 ] /°C) AT § éc‘?—— ‘8 - 5"06
) 4
) €9 Z = £ AT B e
18 DT 5l -
) %
) ," 9) How much heat in K] is required to raise the temperature of
) - a) A 320.0 g of water from 15.0 to 96.0 °C? (sp heat water = 4.18 ] /g °C) (Ans: 108 k])
o

:,1, 9= mSAT = 3204 x 418 e « (ab-1s)C

P ' —
) 2 \ |98 12
) :g _
’ =
4 ® b) And 74.3 g of ethanol from -36.4 to 44.5 °C? (sp heat ethanol = 2.46 ] /g °C) (Ans: 14.8 k] )
) @ : '

L
|

5 3
|

92~ 7.2 x 2 -46T /g% x (4. s— (- 34-“0)0(1

2 lL\»‘rQ IC’:\']

______.———____ P4

=y TR TWEET TR T

10)A 638 g block of lead initially at 27.0 °C absorbs 2044 ] of heat. What is the final temperature
of the lead block? (sp heat lead = 0.128 ] /g °C) (Ans: 52.0 °C)

ATs % o (L 708N . B
“ms 638 x 0128T /9%

B o EE e °
ZSC-—- \& 27¢C

N

REES

ed223233232333333393¢

\
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11)A 9.13 g sample of vanadium is heated to 99.10 °C and is then dropped into 20.0 g water ina
calorimeter. The water temperature rises from 20.51 °C to 24.46 °C. Calculate the specific

heat of vanadium. (Ans: -0.485 ] /g °C) — GLV = %HLO@ 7,}179 7/‘/

¥ -2054
@\133 A (6) L (2Y M- 90’"")}'\’{_205’( q.xg%oc x (29
- £3lyb > x 330.2 =0

Nlae
s - 3302 _|0wsS |9 '
6314 B

12)What is the final temperature of water when 20.2 g of water at 95.4 °C is mixed with 50.5 g

water at 26.7 °C? (Ans: 46.3 °C) = =0
ZH;O =¥ Un,o @ T ?’H?;u

[20—23 XYY % ('[&-— ﬁg-q)] f[SO. Sq X ¥-13Y x C’TDC—ZL-'?):( |

(94-S148Tc - €662.9)+ (2. 29Tg - S4W.S)
'ZOI’;.-g\TS_ - 1370 4.\ o0

l37m"q/zas g =5 = /%gc

il :
13)A 500.0 mL sample of 0.500 M NaOH at 20.00 °C is mixed with an equal volume of 0.500 M
HCl at the same temperature in a foam cup calorimeter. The temperature rises to 23.21 °C.

What is the AH of the reaction? (Ans: -53.5 k]/mol)  4taf vl = Sa0 rSo0 =000 ML

= 10009
)?/u.l mS AT - l%oojfl#lzIacx (2321 21>>C?—!3\+ZIC)

®
®

®

®

L 2

L 3

[ ]

[ )

%Y':(m 8= -5 —~ 15:f2 BT :
[

o

o

o

o

o

o

D cale- wls- 0.5L x 0.Sud) - 0. 2SmaNeoH y Ll 450 425
e Tl ),

) mflan AR = - 13-42 T - 537
0-25 md) ‘ 2 7

f N . @
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X14)A 250.0 mL sample of 0.250 M NaOH at 21.00 °C is mixed with an equal volume of 0.500 M

i H2804 at the same temperature in a foam cup calorimeter. The temperature rises to 26.52 °C.
- What is the AH of the reaction? (Ans: 92.4 kl/mol)
, ZNaoH  + Ho804 — Na, S0y + H’DD‘Q s
= M‘q wel= 150
g = 500 xuRy & (2642 g £ So0q
" i - - -
5 -L
s o) wel Nagh  0.25Lx 0. 25 M = G i
- H2504 p.25L x 0:+$mrc 00l
® _ . "4 _ = i
& € L= o /o.oé?AMA ") [SLHCCS/WL{\—'
:-3 15)A 1.50 g sample of NH4NO3(s) is added to 35.0 g of water in a foam cup calorimeter and
= stirred until dissolved. The temperature of the solution drops from 22.7 to 19.4 °C. What is
- the enthalpy the NH4NO3 solution? (Ans: +25.8 k]/mol) o
. 2 SET = 2551 G- 184S [a° x (104 227)C
r A) = M = 56 Tz20 X /36 = -483%
I Grin s ~ T =+ UBZT (MwgNHy N0, = 20 039 [n.g]
f—.% 0, g H N g e
= b) 4823 X Qﬂf_éijl—ig?.,‘zémjm(\.
; ~N 0 \ v .
= 16)Express the equation below as a thermochemical equation when 30.12 g of ethane is
(o combusted in oxygen in a bomb calorimeter. The temperature in the calorimeter changes
™ from 25.6 °C to 40.0 °C. The heat capacity of the calorimeter is 2.33 k] /°C.
™ (Ans: -33.4 kJ/mol)
- 2C2He(g) +702(8) —— 4H20(1) + 6CO2(g)
3 y DC
?1 /% ‘LCAT e 2_ ;} w/ﬂc)( (,400“2%@2
o TR
™ - 33.552 1T
~ i
- Soj

b 23,4525 l ~33.y ¥
" 4 |-00Y wid] '
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Practice/Thermochemistry-Hess's Law and Heat of Formation DO NOT SUBMIT

17)Use the equations a and b to calculate the enthalpy change for the equation given below.

2C (graphite) + 0z2(g) ——» 2C0(g) AH =7 (Ans: -221.0 k])
Given:
a) C(graphite)+02(g) —— (0, (g) AH=-3935k] X 2
b) 2C0(g)+0:(g ——» 2C02 (g) ~ AH =-566.0K] Yey -
LE ARy s 240, (—-253 SIK2

2o, —D 2.0 OL + S b6

s o 2 40‘2-.:3—_‘]
18)Use the equations a and b to calculate the enthalpy change for the equatitn given below.
- 2NO2(g) — > N20s(g)  AH=7(Ans:-24.0 k)

Given:
a) Nz2(g)+202(g) —— N204(g) AH=+92K] — ah AA
b) Nz2(g) +202(g) ——» 2NO:z(g) AH=+332K] ey .
N, +20, — N0, t -2
- e _
NZNO?,, —> I\/Z-r’?/()z _r_____%______

19)Use the equations given to calculate the enthalpy change for the equation given below. Show
the process to get to your answer. (Ans: 219 kJ)

BrCl (g) e Br(g) +Cl(g) AH=?
Given: \ |
a) Brz2(l) — Brz(g) AH =+ 309 K] 7
b) Brz(g) —  2Br(g) AH =+1929k] /o |
c) Clz(g) — 2CI(g) AH = +243.4 K] \; 2
d) Brz(l) +Cl2(g) —— 2BrCl(g) AH=+ 29.2Kk] Yo & YEV
6-43
v o br, (o —> %7 () 4+ 1
(2 ¥ Y + 1217

\{7/(,!7, %) T al%) '

LU 14, 6
{ ¥ 1z — 4
& (4 —> T2bri) 2 Q) (- Eruq X ! }
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&3 Q'20]Use the standard enthalpies of formation given below to calculate the standard enthalpy
- change for the following two reactions.

? (AHe in K} /mol: Al203 = -1676, AI(OH)3 = -1276, H20 = -285.8; C2N; = 308.9, CO2 = -393.5)
p} a) Al203(s)  + 3H0() —» 2AI[20H]3(5) s (Ans: +;'-6'98'kr) | .6 X
o - 1476+ CR858)x3 (~1276)x2

? - 2$33.4 ~BEEE

; AHz prod -vead- = - 25S2- (- 2523.%) f—\’,‘f__‘é"”“-/a
. b) CaNz(g) +  202(g) —— 2C02(g)  +N2(g) (Ans:-1095.9K])
: (3o3-@) + Z(o)  3(3.53v0

. e e 57
— 6% -A
i i ,

B _ (_ 1095.9 E5 |

B . -’—__-_______ =

'

B
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