FINAL REVIEW : SCH4U:

THERMOCHEMISTRY (CH.5

1. a) Q=33.45KJ
=3345x10%]

M=2440g
=T,-T,
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2.
b
H® = AH’ 5y =DH’ y(p)

3:597 =-114404 -2x
-3421.7

AH, = =3422 kJ

sHe(@ + 250,99 ———— > 16CO, (9 +

ANSWERS

18 H,O (1)

597 =[16(~-393.5) +18(-285.8)] —[2x +25(0.0)]



Fe,0;(s) —* 2 FeO (s) + % O, ()
2 FeO (s) = 2 Fe(s) + O,(g)

3CO (g *3C»)+3/20,(

A H (k)
- 15 (-560.4)
+1 (+ 544.0)

+3/2 (+221.0)

3C(s)+6H,(g 3 CH,(g -3 (+74.8)
m:H4 (8 t60,(g — 3CO,(»+6H,0( +3 (- 371.5)
-3 (-241.6)
+541.6

0@ —26H,(@9+30,(@
O;()+3CO (g = 2Fe(s) +3CO,(g)
~AH® = 542 k]
4. AH<O0 & AS>0

B 60 Minimum enthalpy & maximum entropy

‘ ’ (1) AH>0 .. tendency towards increasing enthalpy

= does NOT favour spontaneity
(i1)) AS>0 . tendency towards increasing entropy

(More moles gas on product side)
- favours spontaneity

5. Graph (a) represents an exothermic reaction
Graph (a) is the fastest, since lowest Ea

RATROFREACTION

l.pm@m Temperature, concentration of reactants, Nature of reactants, presence of catalyst

B b) Collision Theory to explain each:

2.

WO

POTENTIAL ENEEGY
(EJimol)

REACTION PATHWAY



by 3B[L 2E
¢) AH=-41kJ

d) RDSis step III, since largest Ea
e) CandF
) A

g) Steps I & II are exothermic

4. a) 1" order b) zero order c) 1 order
55x10™* mol/L/s
m 0.10 mol/ L
m 55%107 5™
ecularity is 1 or unimolecular

ICAL EQUILIBRIUM

C
1.

I B [H,0]

Ke=—221—
ﬁ ‘T [COoNH,]
m o 54x107

T (32x107)(25%107™)

Kc =675

2.

[Na"]
Kc = "
Qb w=
mmb)m K = [ AP P [SO. 7T
a! same as physical or chemical change

n (1) homogeneous (i1) heterogeneous
_[CT[D]

0 " [AT[B]

)

.l;

d) Rate = k [C,H,,CF]'

b
g [A] [B] [C] [D]
(mol/L) (mol/L) (mol/L) (mol/L)
Initial 1.75 1.75
Change -0.433 -0.217 0.65 0.217
Equilibrium 1.317 1.533 0.65 0.217




_(0.65)°(0217)
= (1317)*(1533)
= 002241
Keq=224x107"

5. Low temperature, Low volume, High pressure, decrease [NH;], increase [N,] or [H,]
6.
m [N,] [0,] [NOJ

(mol/L) (mol/L) (mol/L)

0.1375 (OO T [p—
£< -X -X +x

Equilibfium 0.1375 -x 0.0875 - x X
nt [NO]equilibrium in mOI/ L
[NO] 3
cC=——— =+ Kc<1.0x%x10
[N,1[0,]

001375> x

X

51x107 =
m (0.1375- x)(0.0875 - x)
X

x 1077 =
- (0.1375)(0.0875)
50198 %107
[l

NO1=3.02%x10"mol/ L
,1=0138mol / L
gz] =8.75x107 mol / L
S LITY EQUILIBRIUM
I.
a) 2

faq) + 3Mg(NOy),a ~———> Mgy(PO,),s) + 6KNO;
b) ) +2 PO, (aq) + 3 Mg**(aq) + 6 NO, (aq) = Mg,(PO,),(s) + 6 K'(aq) + 6 NO; (aq)
) 3 Mg*(aq) + 2 PO, (aq) = Mg;(PO,)y(s)

d) Mg;(PO,),(s) = 3 Mg*'(aq) + 2 PO, (aq)

) Ksp = [Mg"T'[PO,"]



2. CaCO;(s) == C(Ca*’(aq) + CO;*(aq)
Ksp = [Ca*][CO,*] Let x represent [Ca*"] in mol/L

8.7 x 107 = (x)(x)
x=933x10"

[Ca*] = 9.33 x 10 ® mol/L
= 9.3 x 10 *mol/100 mL

3.m2CrO 46) = 2Ag (a9 + CrO ,*(aq)
KmT [CrO,>] Let x rep [CrO,> | inmol | L

5. > = (2x)%(x) Than 2x rep [ Ag" |in mol | L
5.< = 4x° Then x represents [Ag,CrO, ] in mol/L
x=5. 107

_l
5007><10_5 mol/ L m=n.M

(5 007 x 10~ mol)(3318 g/ mol)/ L
m—1661><10 g/L

of silver chromate is 1.66¢ 107g/L

50 0mL
200 OmL x0.0420 mol / L
=0.0105 mol/ L

[aﬂ*] = 0.0105mol / L
[ SO]‘MXO.OOSIOW)Z/L
200.0 mL
Q = 0.006075 mol/ L
[ = 0.006075 mol / L
Trial Ksp =[Ca’*][SO,"]
= (0.0105)(0.006075)
=6379%x107°
TRIAL Ksp < ACTUAL Ksp
6379%x107° <2.61x10™
[ precipitate will NOT form



hd

BaF, (s) Ba %" (aq)
Ba(NO ;),(aqg — Ba > (aq) +

: common ion is the Ba **

Ksp = [BaZJ'][F_]2
1.71x107° = (0.750)[F ]
F P =228x10"°

"1=151%x107 mol/L

(o)

UILIBRIUM

[a—y

+ 2F (aq)

2 NO ;5 (aq)

PO, - strongest, most oxygens in the formula

ACID

BASE

JI

S

H" in H,0

OH in H,0O

ED - LOWRY H" donor

P

H" acceptor

e pair acceptor

e pair donor

a a’ would NOT hydrolyze

aOH strong base

C,H.O, would hydrolyse to form a base
' ,H;0, weak acid

!

i) sodium acetate solution would be basic

ﬁ3COOH(aq) +H,0, s=——— H,0°@aq + CH,COO (aq)
[CH,COOH] [H,0 ] [CH,COO 7
ﬁ (mol/L) (mol/L) (mol/L)
I 00020 |
5 -0.056 x 0.002 0.056 x 0.002 0.056 x 0.002
um 1.89 x 10 1.12 x 10* 1.12 x 10*




_[H']ICH,CO, ]
[CH,CO,H]
C(L12x107)(112x107)
- 189x107
= 6.64%107°

. 175mL
= 28.0mL
=0.125mol/ L

_ 10.5mL
P 280mL

= 0.045mol / L

1= [H+]i -[OH"],
=0.125-0.045mol/ L
= 0.0800 mol / L

x020mol/ L

S

H ]

X012 mol/ L

AE

=110
=129

H ™ 1=125%10"mol / L

ljlede

m/ M
v

3998 g/ 20.0 %Ol
- 500 L

0 =3.998 mol/L

=
3
[

[HF] [H'] [F]
5 (mol/L) (mol/L) (mol/L)
Initia 3998 | e e
Change -X X X
Equilibrium 3.998 - x X X

Let x represent [H'] in mol/L




Ka

_[HF]

[HF]

256x107" =

()(x)
3998~ x

x=9.9896x107
[H"]1=9.99%x107 mol/ L

wz —10g[9.99x10°] =
Nm
B G & SHAPES (CH 2.3)

questions # 7 — 14 on your own !!!

(4 charge centers, however two lone pairs cause greater repulsion with the bonding pairs

1
2.1 B
1 H tetrahedral Polar, 109.5°,
| individual bond polar
c forces that do not
/ |I\ cancel.
]m (Trigonal ) pyramidal | Polar, 107 °
RN
I O 00
|
@ e linear Non-polar, 180°;
5—5I—=5 all polar forces
cancel
1 .. square based pyramid | Polar
—5 Chen. 2l a .
S
a’ | "o
|




CO ;> 5_ | trigonal planar polar

m I octahedral non-polar
I\\ | / I
Q) :
T
Cl
< I
1_+ [ | Br tetrahedral polar

Br Br Br
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/
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" 15?282 2p® 352 3p°,  Fe’: 1s? 2s% 2p° 3s? 3p® 3d°, Br': 1s* 2s? 2p° 3s? 3p° 3d'%4s*4p°
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