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Review Section 18.1-18.5
1 Given the reaction: 3A+ 2B> C + 2D is exothermic.
Predict the shift in equilibrium when the following changes are imposed
a. Additionof A RiGHT
b. Decrease the amount of B
c Increase pressure  K|GHT
d Inc temperature
e
f
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2. Given the reaction: : CH,, + H,O,2> COy + 3H,, is exothermic.
Predict the shift in equilibrium when the following changes are imposed
a Addition of water vapor, QAS\(\\—
b.  Decrease the amount of Hjy 1@] \,ﬁ
c.  Decrease pressure Qo ﬂ
d Dec temperature R ]7,\%?4‘ - -
e Add a catalyst  \fp C)f\@nq,g; n € U
f Write the equilibrium law for the reaction.
g. Given the following concentrations are founf in a 1L solution : [CH] = 0.12 mol
[Hz] = 0.09mol ; [CO]=0.25mol : [H,O]= 0.14mol
Determine the value of Keq. Does the reaction favor the products or

( _r')eac‘ranfs(how do you know)? ( %\)
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Extra:
Fe**(aq) + SCN-Y{aq )= FeSCN*(aq)
yellow dark red
Ke{ 0.02b  fowrs wactanty’ mo Wlow
wdd Ft A oad daak pd

The reaction is endothermic, what will
happen if we heat it? ¢ winl shift right and

get darker red
Fe* g(aq) + SCN- l(aq) — FeSCN™ i(aq)
yellow dark red

CofH20NE2* +4 G 2= CoCl42— + 6 H20
[ink blue
Keq = 0.028 a stress is
applied and the new Keq
Is 0.91. What side does
the equilibrium shift to?
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Given the reaction: : Pb(PO,), =—=3Pb* o, + 2PO,” oy
redict the shift in equuhbmum when the followmg changes are imposed

3.

P

a Addition of AL(SO,);, —> No reac, »)r

b. Decrease the amount of PO,*" Lo U{;
C. What does the addition of a caTaIys‘r o to the activation energy?
d
e
f
g.

Addition of AIPO,, ($ame aoaddm\j P84*" commen IM} %—1/
Addition of SnCl -5 No changL

Write the equilibrium law for the reaction.

Write the solubiIiTy product expression, how does it differ from Keq

Ot 1057 (8 hy- LT e0T
i oy Y i

Pb3(PO4)2 (s#=—=3Pb?(aq) + 2P0 (aq) ﬁ\

d. Addition of AIPO4 (s) W) Sn
e. Addition of SnCl V-n') %(L f‘#—-_h\\
Pb*
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4, Which substance is more soluble in water at

0. Copper(IT) sulfide or lead(IT) sulfide? Why?

= Ksp=80x10¥
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B, What is the concentration of iron(IT) ions and hydroxide ions in a safurated
solution of Fe(OH), af 25°C. (Ksp =79 % 10%)

Feloh), = FR° + QOH‘

X

D’%%J[@H] 5 7900 9%3

7%« = 30" T
2.9 10" —’X%( 1A75%Ib "= X

1900 ¥t =7 (193500") < X
598X (07 = X
()= %= 533D ot
CoH ]3¢ = 1164 j5-mal/)
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6. What is the concentration of zinc ions and

phosphate ions in a saturated solution of Zny(PO,), atat
25°C. (Ksp=19.0x 10™)

3/
Zn3(909> & 3Zn, *"ZPO}‘

. 3x 9%

4{ [Z” 1“3()%] (2= 3x
C?OXJO 5@ (’2~><> = 3(1.6asz>ti®")
QoxI5>>: 3T IR

X 1052°
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'/ox o (’f‘”xlo)

33010 2y = 3,056 %15 md;
(93%0} x

sz X
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What is the concentration of phosphate ions
in a satutated solution of Cobalt(ll)

phosphate. [ Ksp of Cobalt(ll) phosphate is
2.05 x 10

Co (PO) —'JBKO il *2’00%
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OMIT
7. What is the equilibrium concentration of copper

(I1) ions in a 1.0L solution of copper(II) carbonate to which
0.033 mol of calcium carbonate is added . K

CuCO, = 14x10" ( Commen. Lsn

(1 05 = C T 0077 1o j
oo%% Ve
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OMIT
8. What is the equilibrium concentration of
silver ions in a 1.0L solution of silver bromide to
which 0.00022 mol of thallium(l) bromide-, TIBr,
has been added . %Cbmmm ’ 748
Ksp AgBr =5.0 x 10 By~
S - 6 - 0 60522
Aj@f‘ < + Or el -
X 000022mol b

71'{5(3 ”}Zjﬂ[%d
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. 237x[b
1ATND =

11



Review 18.1-18.5 worksheet 2 solutions.notebook May 30, 2018

9. Will a precipitate of lead(ll) sulfateform if

150ml of 0.006 M lead(ll) chloride ,PbCl, Ol %K&go‘f
is mixed with 200ml of 0.004M potassium v
sulfate , K,50,? (Ksp PbSO, = 6.3 x 107) !

Ksp > product of two ions in mixture there is no precipitate

Ksp < product of two ions in mixture there is a precipitate

Olﬁoonobbmw ﬁ\t‘& oqooononﬂ 5001k 03\*{@
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Ksp > product of two ions in mixture there is no precipitate

Ksp < product of two ions in mixture there is a precipitate
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10. Wil a precipitate of silver chloride form if '
700ml of 0.003 M barium chloride is mixed with (WL
300ml of 0.001M silver carbonate? N Mﬂ)‘ 6°° \/

(Ksp AgCl = 1.8 x 109)

Precptale oy AU 03 \q}%
‘50&&2 -— E)(l t &UL /TNVJ«%CO@ = QH{ T COBR—

0. 100L x D.O03mA 0. 008\{ 0. OD\/( ) ool,u%(oa D’N)Oéﬁ MDOEQ
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Ksp > product of two ions in mixture there is no precipitate

Ksp < product of two ions in mixture there is a precipitate
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EXTRA: Will a precipitate of Barium Fluoride form if

125ml of 0.08 M barium phosphate is mixed with ‘ [ oL M(/
495 ml of 0.06 M aluminum fluoride? oraL WS
(Ksp BaF,=1.84 x 107) ol
Ba,(PO,),=~~ 3Ba®* , 2PO,* ' AIF, = AP , 3F
oo%vﬂyo faft oo%»mf( 0. onQ oowv,(oq SL \oa é.D‘m
0
/O.OlMl/L DOQ"I%\& ™

hat, = bat 4 aF
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Ksp > product of two ions in
mixture there is no precipitate

Ksp@roduct of two ions in
mixture there is a precipitate
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11.  Given the reaction: Bry, - Br'(s) ‘AV)
will the en‘rr'opy increase or decrease in this reaction?
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12.  Classify the following as Spontaneous, Nonspontaneous,
Cannot Determine

a. entropy increases and enthalp &\@?’E’QSes
b. enthopy decreases and en‘rhﬂl%/ increases
c. entropy increases and enthalpy increases

JE Entropy T= Sﬁ% Z“%‘Q’(W“I‘ o 8Pm+°
F Ertopy L = Faoms nonspa by 1 fasaro NonSport

<OD Cn)m\eg% &'H\“QW‘L SPOV\’\“
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13.  Given the following reactions , state the rate law:
a. 2A + 3B 2> 4C + D
b. 2H,0, 2 2H,0 + O,

(a)k/mzé(— - k[ﬁjﬁﬁj ’ @\ /MSLUJQ [Hao Q] -

Ak vk [f)
"W\I"d 6'0(0 E(bj

5M
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3
14, A combination reaction gave the following data; A + B = C ((33
Trial # [A] B] Rate mol/L s
1 022 (| 050), 4 2/ 003y L,LJ{ (4
2 L ([022 )% ¢l 7 T 1eF G\
3 ~ Noss Vo050 N 006 \ ?\3

Beterming the order Tor each reactant and the overall order for the reaction

Write the rate law. 2 .
e Aridts’ (0 }
st ordur soeratl G o (i Jor] 0]

(g0 02K
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15. A combination reaction gave the following data: M+ P+__ W
Trial # Ml [P] wl Ratemol/Ls , | )L’
1 0.014Y 0.029/ 0.030))4 5 Jooo2sywd S
2 ) ] 00147/ -0.020 (o.ogo @5{ 0.2025' 2
3 - o .ozaixq 0.000y ¥ \ 20.25&“’;2“‘ (‘2,3
4, 0.14 0.01 ~ o.ogg) 1.265625)

Determine the order for each reactant and the overall order for the reaction. Write the rate law.

rade - R Twll CM]ZCP]L'

15. A combination reaction gave the following data: M+ P+__ W -
Trial # [M] [P] [W] Rate mol/L s
1 0.014 0.020 0.030 0.0025
2 0.014 0.020 0.090 0.2025
3 0.14 0.020 0.090 20.25
4, 0.14 0.01 0.090 1.265625

Determine the order for each reactant and the overall order for the reaction. Write the rate law.

20
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15. A combination reaction gave the following data: M + P+__ W 2
Trial # [M] [P] [W] Ratemol/Ls | (q)
1 0.05) 003y | 0.7y .5 Ul 2
2 0.0500 0. 124 1o 6.7 & 153645410
3 0.100~ No. /27 HYo/d ¥ 49,527
a. N0.05 0. )2 Y0699 \ /536

termine the order for each reactant and the overall order for the reaction. Write the rate law.

ok k[ PYPIMY7 (W)

z rﬂm%) ﬁf—ﬁl’M C""‘P“”‘)
CAehiazhan Energyy ke Chadelicr's
Princeels, Efiudibriwn_,ﬁq EM%
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Besches = Vroducts
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Review Section 18.8-18.5

1.  Given the reaction:  3A +  2B     C  +  2D  is exothermixc.

Predict the shift in equilibrium when the following changes are imposed

a.  Addition of A

b. Decrease the amount of B 

c. Increase pressure

d. Inc temperature

e. Add a catalyst

f. Write the equilibrium law for the reaction



2. 

Given the reaction:  :  CH4 (g)  +  H2O(g)       CO(s) +  3H2 (g)      is exothermic.

Predict the shift in equilibrium when the following changes are imposed

a.  Addition of water vapor)  

b. Decrease the amount  of  H2(g)     

c. Decrease  pressure

d. Dec temperature

e. Add a catalyst

f. Write the equilibrium law for the reaction.

g. Given the following concentrations are founf in a 1L solution :  [CH4]  = 0.12 mol    

  [H2(g] = 0.09mol  ;   [CO] = 0.25mol  ;    [H2O] = 0.14mol

  Determine the value of Keq.  Does the reaction favor the products or     

  reactants(how do you know)?



3. 

Given the reaction:  :  Pb3(PO4)2 (s)        3Pb2+(aq) +  2PO43-(aq)    .

Predict the shift in equilibrium when the following changes are imposed

a.  Addition of Al2(SO4)3   

b. Decrease the amount  of PO43+     

c. What does the addition of a catalyst do to the activation energy?

d. Addition of AlPO4 (s)

e. Addition of SnCl 

f. Write the equilibrium law for the reaction.

g. Write the solubility product expression, how does it differ from Keq



4. Which substance is more soluble in water at 25oC. 

a.  Copper(II) sulfide            or                lead(II) sulfide?  Why?

Ksp = 8.0 x 10-37                                  Ksp = 3.0 x 10-28                         

5.  What is the concentration of iron(II)  ions and hydroxide ions in a saturated solution of Fe(OH)2 at 25oC.  ( Ksp = 7.9 x 10-16)



6.  What is the concentration of zinc ions and phosphate ions in a saturated solution of Zn3(PO4)2   at at 25oC.     (Ksp = 9.0 x 10-33)



7.  What is the equilibrium concentration of carbonate ions in a 1.0L solution of copper(II) carbonate to which 0.033 mol of calcium carbonate is added .              Ksp CuCO3 = 1.4x10-10



8. What is the equilibrium concentration ofbromide ions in a 1.0L solution of silver bromide to which 0.00022 mol of thallium(l) bromide , TlBr, has been added .        Ksp AgBr = 5.0 x 10-13



9. Will a precipitate of lead(ll) sulfate form if 150ml of 0.006 M lead(ll) chloride ,  PbCl2 is  mixed with 200ml of 0.004M potassium sulfate , K2SO4 ? 

(Ksp PbSO4  = 6.3 x 10-7)



10. Will a precipitate of silver chloride form if 700ml of 0.003 M barium chloride is  mixed with 500ml of 0.001M silver carbonate? (Ksp AgCl = 1.8 x 10-10)



11. Given the reaction:  Br(l)     Br(s) will the entropy increase or decrease in this reaction?



12. Classify the following as Spontaneous, Nonspontaneous, Cannot Determine.          a.  entropy increases and enthalpy decreases                                                                    b.  enthopy decreases and enthalpy increases                                                                                         c.  entropy increases and enthalpy increases  



13. Given the following reactions , state the rate law:  

a.  2A  +  3B    4C  +  D 

b. 2H2O2  2H2O  +  O2 



14. A combination reaction gave the following data:   A  +   B  -> C

		Trial #

		[A]

		[B]

		Rate mol/L s



		1

		0.22

		0.50

		0.03



		2

		0.22

		2

		1.92



		3

		0.44

		0.50

		0.06





Determine the order for each reactant and the overall order for the reaction

Write the rate law.









  

image1.wmf

«




oleObject1.bin



oleObject2.bin



SMART Notebook


Review Section 18.1-18.5

1.  Given the reaction:  3A +  2B (    C  +  2D  is exothermixc.


Predict the shift in equilibrium when the following changes are imposed


a.  Addition of A

b. Decrease the amount of B 


c. Increase pressure


d. Inc temperature


e. Add a catalyst


f. Write the equilibrium law for the reaction

2. Given the reaction:  :  CH4 (g)  +  H2O(g)     

[image: image1.wmf]«


  CO(s) +  3H2 (g)      is exothermic.


Predict the shift in equilibrium when the following changes are imposed


a.  Addition of water vapor)  

b. Decrease the amount  of  H2(g)     

c. Decrease  pressure


d. Dec temperature


e. Add a catalyst


f. Write the equilibrium law for the reaction.

g. Given the following concentrations are founf in a 1L solution :  [CH4]  = 0.12 mol    

  [H2(g] = 0.09mol  ;   [CO] = 0.25mol  ;    [H2O] = 0.14mol

  Determine the value of Keq.  Does the reaction favor the products or     


  reactants(how do you know)?


3. Given the reaction:  :  Pb3(PO4)2 (s)      

[image: image2.wmf]«


  3Pb2+(aq) +  2PO43-(aq)    .


Predict the shift in equilibrium when the following changes are imposed


a.  Addition of Al2(SO4)3   

b. Decrease the amount  of PO43+     

c. What does the addition of a catalyst do to the activation energy?

d. Addition of AlPO4 (s)

e. Addition of SnCl 

f. Write the equilibrium law for the reaction.


g. Write the solubility product expression, how does it differ from Keq


4. Which substance is more soluble in water at 25oC. 


a.  Copper(II) sulfide            or                lead(II) sulfide?  Why?

Ksp = 8.0 x 10-37                                  Ksp = 3.0 x 10-28                         

5.  What is the concentration of iron(II)  ions and hydroxide ions in a saturated solution of Fe(OH)2 at 25oC.  ( Ksp = 7.9 x 10-16)


6.  What is the concentration of zinc ions and phosphate ions in a saturated solution of Zn3(PO4)2   at at 25oC.     (Ksp = 9.0 x 10-33)

7.  What is the equilibrium concentration of carbonate ions in a 1.0L solution of copper(II) carbonate to which 0.033 mol of calcium carbonate is added .              Ksp CuCO3 = 1.4x10-10

8. What is the equilibrium concentration ofbromide ions in a 1.0L solution of silver bromide to which 0.00022 mol of thallium(l) bromide , TlBr, has been added .        Ksp AgBr = 5.0 x 10-13

9. Will a precipitate of lead(ll) sulfate form if 150ml of 0.006 M lead(ll) chloride ,  PbCl2 is  mixed with 200ml of 0.004M potassium sulfate , K2SO4 ? 

(Ksp PbSO4  = 6.3 x 10-7)

10. Will a precipitate of silver chloride form if 700ml of 0.003 M barium chloride is  mixed with 500ml of 0.001M silver carbonate? (Ksp AgCl = 1.8 x 10-10)


11. Given the reaction:  Br(l)   (  Br(s) will the entropy increase or decrease in this reaction?

12. Classify the following as Spontaneous, Nonspontaneous, Cannot Determine.          a.  entropy increases and enthalpy decreases                                                                    b.  enthopy decreases and enthalpy increases                                                                                         c.  entropy increases and enthalpy increases  

13. Given the following reactions , state the rate law:  

a.  2A  +  3B  (  4C  +  D 


b. 2H2O2 ( 2H2O  +  O2 

14. A combination reaction gave the following data:   A  +   B  -> C


		Trial #

		[A]

		[B]

		Rate mol/L s



		1

		0.22

		0.50

		0.03



		2

		0.22

		2

		1.92



		3

		0.44

		0.50

		0.06





Determine the order for each reactant and the overall order for the reaction

Write the rate law.
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1.  Given the reaction:  4J +  K (   3M  +  N  + 5D  is endothermic.


Predict the shift in equilibrium when the following changes are imposed


a.  Addition of N

b. Decrease the amount of K 


c. Increase pressure


d. Inc temperature


e. Add a catalyst


f. Write the equilibrium law for the reaction

2. Given the reaction:  :  4NH3 (g)  +  5O2(g)     

[image: image1.wmf]«


  4NO(g) +  6H2O (g)      is exothermic.


Predict the shift in equilibrium when the following changes are imposed


a.  Addition of oxygen  

b. Decrease the amount  of  NH3 (g)     

c. Decrease  pressure


d. Dec temperature


e. Add a catalyst


f. Write the equilibrium law for the reaction.

g. Given the following concentrations are founf in a 1L solution :  [NH3]  = 0.03 mol    

  [O2] = 0.11 mol  ;   [NO] = 0.25mol  ;    [H2O] = 0.14mol

  Determine the value of Keq.  Does the reaction favor the products or     


  reactants(how do you know)?


3. Given the reaction:  :  Al2(CO3)3 (s)      

[image: image2.wmf]«


  2Al3+(aq)     +    3CO32-(aq).


Predict the shift in equilibrium when the following changes are imposed


a.  Addition of Al2(SO4)3   

b. Decrease the amount  of CO32-     

c. What does the addition of a catalyst do to the activation energy?

d. Addition of FeS (s)

e. Write the equilibrium law for the reaction.


f. Write the solubility product expression, how does it differ from Keq


4. Which substance is more soluble in water at 25oC. 


a.  Aluminum hydroxide            or           Calcium hydroxide?  Why?

Ksp = 3.0 x 10-34                                  Ksp = 6.5 x 10-6                         

5.  What is the concentration of barium  ions  and fluoride ions in a saturated solution of BaF2 at 25oC.  ( Ksp = 1.3 x 10-6)


6.  What is the concentration of iron (lll) ions and hydroxide  ions in a saturated solution of Fe(OH)3   at at 25oC.     (Ksp = 4 x 10-38)

7.  What is the equilibrium concentration of sulfate ions in a 1.0L solution of lead(ll) sulfate, PbSO4 , to which 0.021 mol of lead(ll) chromate, PbCrO4 is added .     

Ksp , PbSO4 = 6.3 x 10-7

8. What is the equilibrium concentration of nickel (ll)  ions in a 1.0L solution of nickel(ll) sulfide to which 0.0035 mol of zinc sulfide , ZnS,  has been added .        

Ksp NiS = 4.0 x 10-20

9. Will a precipitate of cadmium carbonate form if 300ml of 0.05 M cadmium hydroxide , Cd(OH)2  ,  is mixed with 400ml of 0.02M aluminum carbonate, Al2(CO3)3? 

(Ksp CdCO3  = 5.2x 10-12)

10. Will a precipitate of barium sulfate form if 75ml of 0.23 M barium chloride, BaCl2,   is  mixed with 120ml of 0.15M potassium sulfate, K2SO4 ? (Ksp BaSO4 = 1.1 x 10-10)


11. Given the reaction:  H2O(l)   (  H2O(g) will the entropy increase or decrease in this reaction?

12. Given the following reactions , state the rate law:  

            2K  +  3B  +  C  (  10D  + E 


13. A combination reaction gave the following data:   A  +   B  -> C


		Trial #

		[A]

		[B]

		Rate mol/L s



		1

		0.25

		0.70

		0.03



		2

		0.25

		3.5

		18.75



		3

		0.75

		0.70

		0.27





Determine the order for each reactant and the overall order for the reaction

Write the rate law.
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