SCH4U- FINAL UNIT REVIEW — Answers

THERMOCHEMISTRY

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

M=244.0 g

AT=T,-T,
=70.9-318°C
=39.1°C

_ 9
mAT

_3345x10'J
 (244.02)(39.1°C)

=3506.J/g°C

Q . c=3506J/g°C
b

cp" =C.M

c

ll.com

P

J g
= (3.506 )(27.0—)
mol

g'C
= 94.67 J/mol°C

ta

.. c,” =94.7J/mol’C
N

>) CgHy (2) +25 O, (29— 16 CO, (g) + 18 H,O ()
&"0 =AH’ ;) —AH’ p(g)

—4597 = [16(~393.5) + 18(-2858)] - [2x + 25(0.0)]

w597 =-114404-2x
=-3421.7

AH’, = -3422 kJ



3. A H? (k])

Fe,05(s) —* 2 FeO (s) + % O, (g) - V5 (-560.4)

2 FeO (s) = 2 Fe(s) + O, (g +1 (+ 544.0)
3CO (g) —3C(s)+3/20,(g) +3/2 (+221.0)
3C(s)+6H,(g — 3 CH,(2 -3 (+74.8)

3 CH,(2)+ 6 O,(g) = 3CO,(g+6H,0(g +3 (- 371.5)

6 HO@ —6H,(e+30,(g) -3 (-241.6)
Fe,0;(s) +3 CO (g0 = 2 Fe(s)+3 CO,(g) +541.6

SAHL = +542K)

a) AH<0&AS>0
ie. Minimum enthalpy & maximum entropy

b) (i) AH>0 .. tend toward inc. enthalpy
= does NOT favour spontaneity

(i1 AS>0 . tend toward inc entropy

(More moles gas on product side)
= favour spontaneity

(1) a) 1s exothermic
(1) a) is fastest, since lowest Ea

E OF REACTION

a) Temperature, concentration of reactants
Nature of reactants, presence of catalyst
Theory

Savita Pall.com



N
[S)
p—

_ B,:,Ea
1 I S CF,BI_'".H v EA ¥
-60 ECR A

POTENTIAL ENEEGY
(EJimol)

REACTION PATHWAY

3B—152F
AH = -41kJ

com

Rate Determining Step is step III, largest Ea
e). Cand F
A

Steps I & II are exothermic
(1) Cp.II

(i) Cp. 1

(ii1) Cp.1

H

O

4. a) 1* order

b) zero order

) 1" order

d) Rate =K [C,H,,CF]

_ 55x10™*mol/L/s
~ 010mol/L

=55x107 s

P

molecularity is 2 or bimolecular

Savita



CHEMICAL EQUILIBRIUM
1.

[H,0]
[COI[H,]
54x10™
(32x107°)(25x 107
Ke= 675

a) Kc=

b) Kc=

Koo [Na™]

[H']
G Ke=[AT[SO. T

. a) same as physical or chemical change
b) (i) homogeneous

(i1) heterogeneous

n
ﬁ—A) Keq - LCT1D]
[AT’[B]
b)
[A] [B] [C] [D]
m (mol/L) (mol/L) (mol/L) (mol/L)
tial 1.75 1.75
Change -0.433 -0.217 0.65 0.217
@uilibrium 1.317 1.533 0.65 0.217
~(0:65)°(0217)

w e (1317)%(1533)
= 0.02241
eq=224x10""
ﬁ Low temperature

Low volume

High pressure
dec [NH;]
inc [N,] or [H,]




[N] [O,] [NO]
(mol/L) (mol/L) (mol/L)
Initial 0.1375 0.0875 |-
Change - X -X X
uilibrium 0.1375 -x 0.0875 - x X
X rep [NO]quitibrium in mol/L

[NO] 3
S e I - Ke< 1.0x 10
[N, ][0,]
5 01375>> x
le 107 = o

- ~ (01375- x)(0.0875- x)

WSS 107 = al
—

~ (0.1375)(0.0875)
mos.o 198x 107
1=3.02x 10" mol / L
[N,]= 0138 mol/ L
1=8.75x107 mol / L
UBILITY EQUILIBRIUM
‘ & K;PO,(aq) + 3 Mg(NO;),(aq) — Mg;(PO,),(s) + 6 KNO;

6K "(aq) + 2 PO, (aq) + 3 Mg**(aq) + 6 NO;(aq) = Mg;(PO,),(s) + 6 K'(aq) + 6 NO; (aq)

c) 3 Mg2+(aq) +2 PO43_(3CI) — Mg,(PO,),(s)
Mg;(PO,)y(s) — 3 Mg**(aq) + 2 PO43-(3CI)

Ksp = [Mg*T'[PO, T

CaCO;(s) © Ca*(aq) + CO;*(aq)

Sa

Ksp = [Ca*[CO,*] Let x represent [Ca®*] in mol/L

8.7 x 107 = (x)(x)
x=933x10"°

[Ca2+] =9.33 x 10 > mol/L
=9.3 x 10 *mol/100 mL



3. Ag,CrO ,(s) — 2 Ag *(aq) + CrO ,* (aq)

Ksp = [Ag" T[CrO,”"] Let x represents [CrO,* ] inmol/L
502x 107" = (2x)*(x) Thnn 2x represents [Ag"] inmol/L
502x107" = 4x° Then x represents [Ag,CrO,] inmol/L
x=5007x107

¥0,]1=5.007x 107 mol / L m=n.M
= (5.007x107° mol)(331.8 g/ mol)/ L
=1661x107g/ L

11

ubility is 1.66x107g/L

(NO)]—MXOMZO /L
VA= 5000mL " MO

=0.0105 mol/ L

a’*1=0.0105mol / L

).50,1= 290mE 00810 mol / L
2= 5000mL " o

= 0.006075 mol/ L
7" 1= 0.006075 mol / L
TRIAL Kps=[Ca>1[SO,*"]

= (0.0105)(0.006075)

I ' =6379x 107

- ﬂAL Ks< ACTUAL Ksp
379%x107° <2.61x10™
recipitate will NOT form
m BaF,(s) — Ba*"(aq) + 2 F “(aq)
Ba(NO ;),(aq) — Ba*'(aq) + 2 NO ; (aq)

ommon ion Ba *
=[Ba™[F T

1.71x107° = (0.750)[ F T
[F]=228x10"°
[F~]=151x10" mol/L

l.c

afa




IONIC EQUILIBRIUM

1. H,PO, - strongest, most number of oxygens in the formula
ACID BASE
ARRHENIUS Free H" in H,0O Free OH in H,0O
BRONSTED H" donor H" acceptor
LEWIS € pair acceptor e pair donor

37a) Na' would NOT hydrolyze
- NaOH strong base

C,H,0, would hydrolyse to form a base
- HC,H;0, weak acid

b) basic
4,
CH,;COOH(aq) + H,0,, H,O “(aq) + CH,;COO "(aq)
[CH, COOH] [H] [CH,COO 7]
(mol/L) (mol/L) (mol/L)
Initial 0.0020 |- |-
Change -0.056 x 0.002 0.056 x 0.002 0.056 x 0.002
Equilibrium 1.89 x 107 1.12 x10* 1.12 x10*

_[H][CH,CO, ]
[CH,CO,H]
(112x107*)(1.12x 107%)
N 189% 107
= 6.64x107°




5.
17.5mL

280 mL
=0.125mol/ L

(OH"] = 105 mL
P 280mL

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

[H'], = x 0.20 mol / L

X 012 mol/ L

= 0.0800 mol / L

pHi =110
H=129
p.

ﬂ[ =125x10 " mol / L

6
G-
%
m 3998¢/2008/
5.00L
=3.998mol /L
[HF] [H,07] [F]
(mol/L) (mol/L) (mol/L)
N mal 3998 |
nge - X X X
Equilibrium 3.998 - x X X

rep [H;O'] in mol/L

[H]F]
[HF]

_()(x)
4 _
256x10 = 3008 x

x=99896x 10~
[H]=9.99% 10" mol/ L




OXIDATION & REDUCTION

a)
b) NO; — NO
NO, +4H +3¢ — NO +2H,0)
(i1) (iii) )
SO, - SO*
SO, +2H,0 — SO*+4H " +2¢)
(1) (i) (i)
5+ gains & e 1-

3 NangﬁsOg +EBr O+ 6HT — 6 MNaCl+EBr +5HzAs0y
|

O

3+ Fx loss 2e 5+

+8H +6¢ — 2 NO +4H,0

3 SO, + 6 H,0 — 3 SOF+12H " +6¢

Mn2+ N
Mn** + 4 H,0 o

H,O,+2H +2¢ —

ita Pall.

2 Mn* + 8 H,0 o

5H,0,+10H +10e —

2NO, +3 SO,+2H,0 — 2NO 3 SO>+4H"

MnO, -
MnO,” +8H " +5¢")

2 H,0)

2MnO,” +16H " +10e"

10H ,0

5H,0,+2Mn*  —

Sayv

2MnO,” +6H*+2H,0



2a

(ITH 4, S0 4 Salt bridge
iZu
Zn ——} 1 Ly cathode
reduction
anode
c oxidation ) ‘ ‘ /’5)
R ! —— CuS0 4
S0 2 IO Cutr ]
ZnS0sag - Lo \
. Zus) | Zn Cugs) | Cu st
|
I
Anode E°
s) — In*t+2¢ -(-0.76 V)
(i1) Cathode
+2¢e —Cu(s) +(+0.34 V)
(iti)) Cu**+ Zn(s) = Cu+Zn* 1.10V

C..

W mayEsEl.iov (e) Zny|Zn",, (M) | Cu®?,, (IM)|Cu

DING & SHAPES
¢) Bent

7p

10



CHCIl , H tetrahedral N.P.
|
/ C\
I il il
O ; rigona amida .
BrO , i (Trigonal ) pyramidal | P
SN
o o o
Si1S , S—gi—5 linear N.P.
IC1 .. square based pyramid | P.
5 Ol I,_f"’":| q py
e ~
Cl | Cl
Cl
CO ,* trigonal planar P
2_
o 3 (note: Resonance
\ / structure)
ﬁ
@
Crl ¢ I octahedral N.P.
I\\[|: e
I
T
El
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PBr tetrahedral
4 Br

|
SN
Br E“:.r Br

1s? 2s* 2p° 3s” 3p°

=
Q

b) outermost orbital is a ‘p’ orbital, s*p’

16
b) ends in s' afterap ®

s Na'orNeorF-

*a) non-polar, tetrahedral all polar forces cancel

) individual bond polar forces that do not cancel.

Savita Pa
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