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1. The energy involved in the

\ (a) CsHi(g) + 505(g) — 3CO, + H0() AHeppar . V
(b) NaOH(aq) + HCl(ag) — NaCi(aq) + HO() AR,

() 6C(s) + 3Hdg) — CsHi() AH,

; ¢ ey :
energy diagram to represent the fonn“a‘g?)n of diborane (B;Hs) from its elements

Napy+ 34,

2. Drawa completely labeled potential
(AH° = 36 kJ/mol). [5 marks]
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3. Explain how water's high specific heat helps guard against swings in the body's core temperature as the outside
temperature fluctuates. [3 marks]
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4. If the same amount of heat were added to individual 1.00 g samples of water, methanol (2.918 J/g°C) and aluminum
(0.900 J/g°C), which substance would undergo the greatest temperature change? Explain fully. [3 marks]
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5. A lab tech adds 43.1 mL of concentrated 11.6 M hydrochloric acid to water o form 500.0 mL of giiyg .
temperature of the solution changes from 19.2°C to 21.8°C. Calculate the molar enthalpy of dilution s Th

acki. [ k] g=r0bTC 3 q= (5926w
- A4 29.
C-N6M M= - 47 2134 28
vV /mz 500mL 5004 ¥
T =19.2% }AFQ.G'C L=n. c="n
- AR

T1=21.8°C (ﬂ\/
> DHibon2 =9 2
. ' . s 5 ’
sphC () = LL'SHJ‘/T C @ 002X 1D

 N=H.P ™ol
Y

pH=q - 5439.2
2 5.3
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6. As an altemative to combustion, coal gas can undergo a process called methanation. ) //__;qu____/_‘i ‘
3HiAg) + CO(g) —» CHig) + HO(g) ~ AH=? -~ e | © e

Determine the enthalpy change involved in the reaction of 3.00 x 102 g of carbon monoxide in this
methanation reaction, using the following reference equations and enthalpy changes. [9 marks]

/ 2Hy(g) + O4(g) —-2H:0(g) AHC = -483.6 kJ
+ 0x(g) — 2CO(g) AHP =-221.0 kJ

Hi(g) + 204(g) — COg) + 2H;0(g) AH® = -802.7 kJ ) "
s) + Og) — COg) e QH4°=-393.5 kJ

3H, ((j) 43 1\53:’“’3"’1 (/))(6\ bH; =-48D.bW /2 .:-QH|_8\0-3'*3""735-‘&
Co (3) ﬁ%%)f}?d(g\ AH = +221.0kT /2 = 110.S w3
L0 o (2(5)>1807(a) + CHy(9) AW = +02 71T

1{(5/53 + Qo) = C%‘;Q 8Hy =3935

SHalg) + CO@ — CHyle) +H,0()  AM=-2057kT
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10.2 kg sample of a radioactive isotope is analyzed after 18 hours and only 187.5 g of the original isotope remains.
Whatis the half life of this isotope, in days? [5 marks]
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7. The standard enthalpy of combustion of liquid cyclohexane to carbon dioxide and liquid water is -3824 kJ/mol. What is \\_4
the standard enthalpy of formation of cyclohexane? [7 marks] ‘
‘ Ld X re(}(eStan en'"h:l]iﬁk, Q‘{: {T)(b’\'}{]hcf] O{: Cy¢ ‘\ ,',, 'L/l - g[;z\}s{
CeHi' (47490, (> 5600, (1,001 e
i Ol =39%.5  -285 85T /ol
: » !(-’l-fal _
M= -55 M3 /ol

Z M; (P) - 5 A ()

a- [ (-3A3.5% C)+ (-285.85x6)] = [« + (4x0))

bgay = (33 Mie] —(x)
~1g94 = -Ho76,| -7t '
~28a% H076.1 =~
a5 .| = -
1=-252,)



