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SCH 4U Thezx amics Test

For each of the following situations, determine if the
process represents an increase or a decrease in potential

energy. If the process is an increase in potential energy,

label it with a “+” sign. If the process is a decrease,

label it with a “-” sign. Do not guess. One half mark will

be deducted for each incorrect response.

- situations

cold water droplets form on a window

cellular respiration {(i.e. the process in which your
body converts glucose to useable energy

a piece of bread slowly becomes dry and hard

in a thermcnuclear process, mass is converted to heat
energy

photosynthesis (i.e. the process in which plants

+ convert carbon dioxide and water to glucoge and oxygen

gas

4— the heat of formation of benzene

the heat of combustion of benzehe

-~ the heat of formation of ethanol

the formation of snow

+ a light fluffy cloud slowly dissipates leaving clear

sunny skies

Determine the heat of combustion of zinc sulphide (ZnS)
given that the oxide products are zinc oxide and sulphur
dioxide. Use the heat summation method for this
determination (i.e. don’t use Hess’ Law). When you have
determined the heat of combustion, write a thermochemical
equation that represents this process. You must write a
balanced chemical equation before you begin.

Zn 5{9)4—}202(9) = Zn0rsy + 602(33 v

ab= [aws, QHZOZ@] ~Law, o eoyeny ]

2, ¥

AH= [(-350 563) « (-296 311 - (-206.013) f ) T

AH= -dyLas

2n G0y 4 3/ 0,09) = 2n0 sy + 50, i) +HHI1.3kY v

)



3. Determine the mass of water at 25 °C that can be converted

to water at 100 °C by the combustion of 800 g of propane.

At no point use Hess’

Law in this determination.
bonus, determine what the mass of water would be if it were

{For a

converted to steam at 100 °C instead of water at 100 °C)

Ca3l @ +50,09
M= [3aHS, o+ okl ] - gpe

AH=E36-392.517) 144 (-285813) T - [ 104745 v 5¢6) ]

— 3(‘02 ) +Y4H,00e) /

Cx H, “)

A0~ -22190LT V
Q= - 4K
} = 2219,.0] v
/Moe (JH‘
é 3@3 C3H3 x lwwﬁCjH, x ‘22|c"0“3'
H1tg Gy Imel (5 Hg I3
+3 b2/ a - dorex’T S ” Z%n ‘4
m
C = YAZH T/ » m o= o0 T
<Ks H184 3 o, x 75¢
AT = 75% N
m = /,2%2 0%
B’a)“uﬁ. Q‘l‘ = Q| + Q'Z
a.'. z | 3N AT + Lvh'\ \/
= v (caT + Lyv)
G, om [‘”WT/:. x75°% + Y0¥ kT, 10005
S el 1kI
Qv = (3!3‘%‘&”/ + ZZé“f,ZI/)
3 3
P, = = (257%0 %)
St By = q,aza{.,uf'j v
L2l LOZE Y'O-?T
2% 7%.04,
%
W

= I.S’élwo‘s.l{;o‘/

H,0

Lone?

02
¥ q

]
v 0902’3)] v

Y

x 1T - yopyr0’T vV



4. From the following data and the eventual use of Hess’ Law,
determine the heat of formation of calcium oxide (CaO).
Note, both reactions were performed in 100 mL of 1.0 M HCIL,
which can be cosidered to be the same as water (i.e.
specific heat capacity is 4.184 J /g°c Hummm! This looks
a lot like one of your lab calculations! :

Equation Initial Final Masses etc.
Temp. °C | Temp. °C

Ca(s) + 2HCl(ag) =» CaCl,(aqg} + H;(g) 21.0 58.9 1.500 g Ca

CaO(s} + 2HCl(aq) =2 CaCl;{aq) + Hzote) 21.0 30.2 2.000 g CaO

Ha(g) +0u(9) @ WO a8 = ~285.8 W [T 07

Cats) + 2HR(ag) = (aro, (og} + Hy0q) QW=7

& <7 & = wmcal
b {60g Q = 1Dg x Y134 Jfo. x 374 °C
C - HI‘BHI/ °C - J
AT - 5%.4-21,0 = 374% ] = I5857 1
Q= 163857 LY
15, 857KkY Ho.08q Ca
- x T Xy
_— = 43N Lk
/:50?Cq [ ol Ca B VM
Al=-Q

A= - a+3i.3’2kS/M

=\

Cats + 2HClag) —> (a @, t0g) 4 Hyeqy  OH = - 423791 T

Calio) + 2H (ag) T2 (ath, cagh . H0000 g = 7

G =" @ =wcol
" = !OD%_ R - l0ogq x . (B, X Q2%
c‘ = "f-lS"l T{g"C & . 3g. 3
A4Y = 202 -21.0 = 472°C Y
& = 2.849 kI
3. €49 LI 5é.01g (a0
¥ - S |
Qwoa Cald ,MCQO 07?0#3/%

AH=-Q
AH= ~ |07 .3ok‘S/M

(altsy + 2100 tog) 7 Call, (sg) + H,0l0] gl = -107 81T

7
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5. Use Hess' Law to dertem&ine the heat of formation of
p-nitrotoluene (CTHTGZH.(})) in kcal given:

(O CHe (1) + I-[NO3(1) = CH,0,N(1) + H,0(1) AH = -47.25 kcal

G CH (1) + 90,(g) = H0,(q) + 4m0(1) AH = -943.1 kcal

@) N0, (g) + H,0(L) = HNO,(1) + S He (9) AH = 18.8 kcal

Table values for the formation reactions of CO,(g), H,0(1l)
and NO, (qg)

@ C(_g) + 02 {ﬁ) - Colfs) ‘/ﬂ"{'—' "3?3!5"{ Oit-n'q"}.05k.¢o-( \/
@ Hz(ﬁ’ + '/:aoznj) > Wo(y) 4N = -2B5. %0 oo - 68, 3 kead

@ 2B, eqp) 10,091 => WO, rqy OH= +33.2kT 0n 49,43 keal

S
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st i e T ——— - e e s - - e L b R i . .
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e () Ny ) v B > C s + #5707 IH = Q431 keat

7 x @ 7C g *W > >692\(3)‘/ AH =~ 58 35 fead
4y (3 @ 2577 > HRGOr AH = 273, 200kceal
@ /Z.szj) ‘fozfj) > M AH = 7,932 lealk
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