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Final Test Prep

1) List the 3 factors that affect solubility.
178 sutt
SHtube- slyent interactons (“ dike dissetvss Like"), pres

(W:ﬁiﬁo cﬁ & 3@3/}“ Ezgu,zd) g fmfwﬁul{ (agwuu )
2) List the 5 factors that affect the rate of reactions.
Notwrt of riactivg Speeits, statl of reactant, Funptpatnrt;
Coneentiation = § Caﬁﬁa sts
3) How do catalysts work? |
Uthar  fower octvaton tardy of ey edst fd
(rquaney o collisions, Wi spaads wp tht veacetion

4) Rank the following solutions from lowest to highest boiling point: a 2.5 m solution of hexane, a 3.5
m solution of magnesium chloride, a 1.4 m solution of calcium hydroxide, and a 4.5 m solution of

sulfur dioxide? [ by vanF %

GMW ’-wm'fw‘} m = 25 Mr
ToneC ~-
s % 8y sxE y me 4.2 :
2 4.
co% 4@302 — e i

5) Find the new freezing point of a solution that has 58.44 g of NaCl in 1.00 kg of H,0
(K, = 1.86°C/m).

i 2
moles sl (
g m = W Na: 22.99
: ,170,55-,";—54 | m ol: 35495
: ,kg'm 5%. 94 3/mal
=
o 53-"'/"3 emef  _
(2)0)“3(/'50 4/) 53”4? = (mel
A‘rg = 3] 7% https://haleyschulze.wixsite.com/chem2schultz

Fm%i,«mﬂ pant o H,0 = 0.00°C - 372 = )m
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6) Find the new vapor pressure of a solution when 10.0 )n%f glycerol is added to 500 mt-of water at
90°C. At this temperature, the vapor pressure of pure water is 92.5 torr.

3 SF

.:’
! e I
Psa{m = i Xsstuunt * Csptount molrs St
(100486 ) (a2.5 torr) Astvat =~ o tal poss
soemells g qg(
S
)P&,@V, = 90.7 ﬂrr) 510 Ml
1) What is the osmotic pressure at 22°C of a 1.4 L solution of 37.3 gof KCI?
T=iMRT i .56 9/mol g
51) o) .01 ) =
25F (298))(2)(0.20 4 (0 29 .mof . gsag | T= 22°C +273 7 298K
‘ 74.554 pof L ratm
£ Lkt = (,0821
IT=17atm = mEEEZ )36 K= 0082) ore
m—rrmtzﬂl;_a@reaction rate between 100 s and 300 s.
2A+3BC
fﬁ/ﬁ @(mol/u Time (sec) i ALFM 7(M)
250 0 Rate = e s
176 100
[1-03 200] oo p Al T ) 087
0.89 300 - 360 - 100 T 206

[4.4 x 173"

a) What would the rate of appearance of G be over the same time frame?

q4 xi (@lﬂ (%)‘ ,zz—}iof_"j/jj]
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9) Given the following data, determine the rate law expression of the reaction.
C+D+E— Products

Experiment [C] (M) [D] (M) [E] (M) Rate (M/s) A
(04005, 0300 0560 0= | 5.6 X 10"

0100 0500 0200 L 455x10°
0100 L 0200 0.200 L 455x10°

0.400 0.300 L 0750 L 1.28x10°
— 0.00 0.300 0.560 —35Tx 10

2.55x107¢

1
2
3
4
5
P R Y

0.100 7.85x10°% v
i s rate = kLcI [£]°
g = nN=
. . 5
D: Pt (0:506)Y H.65X 167 K "TFearer
3 200 P E5HX10°5 7
= : - oSGt
2,5\’ 2 | oty =l (6.2001(¢.560])
-5 -4
i Pl - fo. a0 1.29X 10 p = 14 x1ue
A ’c%—l .;?o) (5.6%10'“)

e 5 S
[ BE = § 160" ol ]KA,LQ_-(.JLMM [cICET )

—

10) What is the equilibrium constant for the following reaction if, at equilibrium, [HI] = 1.2 M,
[H,] =0.75 M, and [l,] = 0.56 M.

2HI(g) = Hy(g) + (@)

[ p roduets] [#.3012T Mﬁ)
K%: [reochmfs) % ERILT 2 5 TR

S ——————————
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11) For the following gaseous reaction, [A] = 3.5 M, [B] = 2.0 M, [C] = 1.4 M, and [D] = 0.3 M. What is
the Q value for this equation? Which direction will the reaction shift if K,, = 1.2 x 1072

71SF k <G
2A(g)+3B(g) 4C(g)/D'(I/ — prod.
¢ S 4)4 = 7
i 0.©40
b= Fyicsd = zsr@or <A
Kaackon will skift Gft,
HfowoudS veeuetants
12) At equilibrium in the following reaction at room temperature, the partial pressures of the gases are
found to be Py, = 0.086 atm, Py, = 0.029 atm, and Py, = 0.058 atm. What is the K; for this
reaction?
4 BF Na(g) + 3 Hy(g) = 2 NH;(g)
i ol [_Nm (0.058)° /W - /
S e Tl

LoHT
13) What i the pH of Be(OH), if Jyf = 0.28 M?

2 SF , . 52 =9 :
= Strnyg base pitt = -Log ( [pH=13.495]
14) Find the [OH] of a solution of NaOH with a pH of 12.847?
_poH T 5
3 5F [O6H )= [0 F - /-[,OH‘J 20.0703j

15) A 0.175 M weak acid solution has a pH of 3.25. Find K, for the acid.

MR et L 5, 2 x 17

CHR] = 0n15M g
R i (6,02x1 h P
TR "L " e R AN
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16) Calculate the pH of a 0.20 M solution of ammonia. K; of NH, is 1.8 x 10,

NH; (ag) + H,0 (1) = OH" (ag) + NH," (aq) H= 4 - (_ij (oH '])

C(NHSTOH) il
? [ NH3 ) BEL il PH = 8.5
Cot™) = & =i 95w g0 ¥ = 5% 1077

17) What is the pH of a buffer system prepared by dissolving 1.7 M NH,CI and 2.0 M NH,?
K, =1.80 x 10 for NH,

- Kb:—l»o Kb
NH" + He 0 — bl 4 BD J - H.?j‘%
[TM
goH= iy + Loy (zam ) = 477

18) Calculate the molar solubility of AI(OH) in pure water. K,, of Al(OH); = 3.0 x 10%

- [A] [oH }

- () (3x)
o f@

Y 3ox|o’

19) Estimate the molar solublllty of GaF2 at 25°C in 0.010 M Ca(NO;), solution.

p——

e faeie] eramea B8
b 72x)*

Lsp ”"“”E ;

(sp = 0,046

" ot
B A e
K= 0,640 //
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20) For the reaction

S0, (g)*2H,S (g) > 38 (s)+ 2H,0 (g)
el T/od Al= OH - TAS
AHe AS®
0 | 68E| 02| L T ks - 5 rassbens

H,S -206 & 0.2057 | o )]
. < | oomse| = (3000 1(-zu5)]) = (#2938 r 2l

fw\ LHzU 20184 | 01887¢ AH= -Hb.(p €3 /mol

a) Calculate AG°. o+ 248 K.

f

repLk

A8z - 1.867 g 107" e Tfmed
4k
Az - 450 Fmed - (298 k) (1867 X6 Yot )

= ,1015,6 KT}M
b) s this reaction spontaneous?

‘32,3, A% s (-)

¢) lIsit favorable?
No , =+ 58 -9

d) Is it endothermic or exothermic?

(o thamiC, AR S -}
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21) Use the following reaction to answer/thq_quc%ns helnw (- M

-1
Zn+Fz—»Zn +2Fm@ _ea¥

5)@_,/‘

a) Which is the oxidizing agent? [
p
b) How many electrons are transferred? 7 Mﬂg

¢) What is the anode reaction?
1+

Zin T . 84 = £»¥ -0.76 V

d) Calculate the standard cell potential for the reaction.
Catnods: Fr ¢ 2¢- — 2F 747V
5% §7 - (-0-76)
. - Cathodd —owedt > 2.

e) Is this reaction spontaneous? \/ £, Zoa,d’ is (#)

f) Use the Nernst equation to calculate the cell potential for the reaction when 2
CED-0543 [2n2]=0.345 M and [F] = 0724 M. (0- 345 ). 724)

L PY L T
303V - (357 0oy 0338) (. (.333

M 4— 3,03V ~{0-614)

22) Complete and identify the following reactions.

4 0l — ﬁRw 2H? fphe DMWG
'N

h) 17”Lu + ,,e e 1 o f ﬁaohqm C@f{wﬂ
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g ¥%Sm— 15°Pm+¢?\_€ _POSZm)V] ?VV}(SSiGV)

62 61
23) A current of 22.0 A was used for 23 hours. Calculate the mass, in grams, of T2 produced.
F=96,485 amp x sec / mol &

apip| 23 ket | 3000 54€ | mok T | iml b 151939
ﬁﬁ'& ]\ kg&( [ 96,455 Wxﬁ}ac// SW‘ Ile{ b*

24) Balance the following reaction in acidic %gs— OX
-k 4 -4
i"g’ e Pl 0 u-0)
Fe,0; + 3C0 — 2Fe + 300,

%,m‘
Ox;&;&tm :(HLO*;CO A CO0z + Z2HY +2¢€ )"3

reduetion: (et Feds ¢ gnr 57pe + 3H,0

Mg ¢+ 3L0 —> 3Coe +_pH" + L
Fe O3t QA+ p& — 7 Fe + 340
Fe 05+ 3C0 — 3(0, +.TF¢ |

25) Balance the following reaction in basic conditi (osS- OK
g e v -5
”!('?) e i (-2
MnO; + S0* — Mn* + SO7
ooww—md
W HH O ) i g
Oxdation: (Mnoq't?/ffse-_, Mt & W + 80H"
+80H”
.- 5
Won: <3031‘{_ﬂ{0/,-§ S(_’)q i 2N * ¥ ) o
e z,_/ng
+ 720H |, 6
P P8

0
2Mn0y ngi}}oﬁ;o(“ > LMn® . Wl A&

5 S032" ¢ losH™  — 5 Sou®” 4+ SHz8 ¢ o7 ill ;
e e v i i . .
' 7 MMOL{~ a 65032 t+ 3H,6 — 5 504.1 2l Mn" + Q6H
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Equations
Units of Concentration:
M 0/ _ mass solute 100% M I f t n: Sl _ﬂi“_‘_
43510, (mass solution ) X 0 Olg T CHOn; X i totalmoles
& e mass solute . _ M’_
Molarlty (M) = Tttt Molality (m) 2 kg solvent
Colligative Properties:
. . - y = ‘+.
Vapﬂr Pressure Lﬁwerlng P soln solvent solvent | b pee h)V
Boiling Point Elevation: AT p= ek . wm ““6
Freezing Point Depression: AT IR k fom
. Leat
Osmotic Pressure: 1 =i « MRT R= ez —— =
Rate Laws:
Rate = W Rate = k [reactants] "
Equilibrium Constants:
__[products]
K eq  [reactants)
. (e B B :
Q = 2B _ g - — > _ & _ forareaction: aA + bB = dD +
[4] “[B] S - B
ek
DH:
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K =R R =4 0x10
pH = - log[H +J

H "] =10 on 7] = 10

g = JIHB o1 7

b [B]

A o

Henderson-Hasselbalch:

s o [A ']
Acidic:pH = pK + log T

Buffer: pK L=

Solubility:
Solubility Product Constant: K =

Gibbs Free Energy:
ANG"= AH — ‘TA'S

— log K i

~14
K =

w

pOH = — log|OH __|

—-pOH H

B L= [HA]

Basic: pH = pK  + log

pK s B log K

Molar solubility (in mol/L): x

Page 10

K K
a b

[HB )

(8]

b

Oxidation-Reduction:

G

OIL RIG: Oxidation is Loss & Reduction isLoss—

Red Cats: Reduction — Cathode

Electrolysis:
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. a ont
Standard Cell Potential: £ o = Cathode — anode VMM ‘BM{W
Nernst Equation: E_,=E  —elogQ)
Faraday’s Constant F = 96,485 1( ~ C=1ampx1sec
Organic:
1 carbon: Methane  Scarbons:  Pentane 9 carbons:  Nonane
2 carbons:  FEthane 6 carbons:  Hexane 10 carbons:  Decane
Jcarbons:  Propane Tcarbons:  Heptane
4 carbons:  Butane 8 carbons:  Octane

f
Alkyl halide: R-X Ester: e
R TOR

Alcohol: R-OH
Ether: R-0-R Amine: R-NH,
Aldehyde: Q

R™H Amide: T

/C\ /R
Ketone: 0 B
R

RJ\R'

Carboxylic &
.

: C
Acid: R TOH




