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SCHOA1l UNIT TEST
THERMODYNAMICS

1. Determine whether the following circumstances are
‘endothermic or exothermic and label as endo or exo. Do not
guess, one half mark deduced for each incorrect response.

a) 6no|0 ice-cream slowly melts

b) Cﬁ!ﬁl proﬁein molecules from a medium rare steak are digested to form
amino acids
c) éﬁjig the smell of frying mushrooms fills a roocm
////” d) €% - in the nuclear power reaction used to generate the energy needed
to cock the frying mushrooms the mass of uranium fuel becomes less
lC) during the reaction
e) éndo vegetables such as potatves and corn are produced through the

process known as photgsynthesis
£)

2)

the energy one gets after digesting a good meal is due to the
abundance of glucose available for the process known as cellular
respiration

the beautiful smell associated with garlic is thought to form

through the rapid combination of two separate molecules once the
garlic cells are disturbed

the condensation of steam to form water droplets when pasta is
cooking is a sure sign that dinner is almost ready
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i the freshness of many different vegetables such as peas and corn

can be preserve through rapid freezing

3j) fzgio when baking a cake sodium bicarbonate (baking soda) is frequently
used to cause the cake to rise due to its gpontaneous

decomposition in the presence of an acid to form carbon dioside
gas thus making the cake light and fluffy! MMMMMMMM!

2. Using the table of values in the back of the text book,
determine the heat of combustion of ethyl alcohol. The
formula of ethyl alcochol is C,HsOH(l). This is not a Hess'

law.
. CoHs OR(D) + 30,40 = 200,49+ 3H,00)
/ . AH = E ZAHOCO:(E) +3ﬂ“:20(p)-] ‘[ ohoCzHSm'lt;f) + SAHSI(S)]
/?’ DH= [ 2(~90ucat) + 3(~633 kel )] = [ (-6 1t keal) +3 (0) 7]
AU~ ~326.5 kel



3. Using Hess' Law find the heat of formation of toluene,
C,Hg (1) given: '

CH(l) + 6H,(g) =» 3C,H.(g) AH® = -336.393 kJ
CZHG(g) + Clz(g) -> 2CH3Cl(g) AHD = _79-496 kJ
C,Hg (1) + HC1 =» C¢H.(1l) + CHsCl{(g) AH® = -48.953 kJ

The heat of formation of ethane, C,H¢{(g) is -84.517 kJ
The heat of formation of HCl(g) is -92.048 kJ
If I haven't made a mistake you should be able to check your

answer using the tables in the back of the text. Don't forget
the conversion to kcall!!

F\;-M{ i TC o + YH, o ~ C, Hg (2) AW =7 v
R S I U
VB G+ 6R, @) > 3C,H, (1 4M = -225,393KT
B CH, g+ D > 241, Qg gN= - 79,496 k]
/@ (o Hs(2) + N, > G (). Ghedig)  AH = 45953k
- -RU 57 kT
@ 20 1 3N > CH (9 4N 4 51

= - OUZ ] v
/ @ ylH'zfj” l/‘ZCQZ(f]( 4 H@(ﬂ) A& @2 kJ

rev (@ ;,gu/f) Mg; - CH M)+ H&q, aN= H¥.953 LT

o @ Né’ Q) - M'f6%'(ﬂ, »{]H: 236.293 kJ
Yy % @ -M(a) t}';%@) - ,/GH3§P/(3) ‘ A = -39, 748LT

e & HetTq) > LN o v e AN G 04kT
% o

z : ’ =1

A O L I N) O aR= ~295. 70k

7Crs) + HH, (@ > Co Ny (2) duz 3 HLB37RT




4. Determine the heat of combustion of methyl alcohol, CH,OH (1)
given the following information:
- mass of methyl alcohol combusted = 5.000 g

' | = volume of water in bomb calorimeter = 2.000 L
- initial temperature of water = 15.00 °C
@ - final temperature of water = 28.541 °C
Q=mecal CHOH) + 37201‘3) = CO (3)+-.’2H o#)
' ' ~(73:60
ék:ﬁlcxzﬁlx LODQCa%gtt;y'(2252&5‘+!ZF—[§]00?1) AH=~17 b0kaol
Q= 27082 cad
Q =27, 652 keak
'waCiﬂﬂD&{ :32 Cﬂ;g X 2:76552‘¢awp - 73, 6C>kxa£
' 550693 A
AH= -& S AH = - 173,60 ke
4. Determine the change in temperature in 50.00 L of water when

warmed by the combustion of 25.00 g of butane, CHy(g).
C._}/H,o (P + 2 2. 0xq—> “tCo (3)_,5{{ 0(4) |
e LHOHG cy + 50K orn L OM, ey * z_ﬂﬂgz(ﬂ)_ ]

Q=T H(-a4.Okeat) + 5 (- 6%‘3'«49)] L-29. keat) + '%2(0) |
\XH- -687.7 kel

| L)

R = 6377 ek - 9Bty lmol Gyl
Q=mecaT AT= g,qfnfaé_/
AT= &

mC
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Calculate the heat released by 125 g of Uranium-238
(238.0508 u) when it undergoes fission to form Thorium-234

(234.0436 u) plus helim—74.00260 u)

23% . H

2T = Th 4 He
12

% 2

Awm =(M4 - MJ

Y, 140" T
E= “ My 10% kT

Y,

2T el U o1t < I0BIT

(26 U
2 3 X 23 x LW

Y
= 2,07, 0%y

x G3H Mell



7. Calculate the total!amount of heat energy released when 50 g
n of water vapour at 240 °C is gradually cooled, condensed to
water, cooled furtder, solidified to ice and cooled to a
~final temperature of -60 °C. Use the following information:
- specific heat capacity of ice = 1.845 J/g°C '
@ specific heat capacity of water = 4.184 J/g°C
specific heat capacity of steam = 1.966 J/g°C

latent heat of vaporization of water = 2343 J/q
latent heat of_fusion of water = 335.4 J/g
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G Stu@ 100°C 4 Wi @ I
Q,=Lym
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Wab. @ [0°C & Wik @ 6°C
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Qs = 50 xmzs&rr{f,c x (00°C

QT 7_'04"-02*0‘3*’ O‘f+Qb/

./:,}*

Q3= 20920 J
Wi, 0C - L@ OC
@;f"-: LFIN\
Q = 335\1"'
3 ‘%Z% Xfﬂoj’
Qy= 167707
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