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In order to make a saturated solution of potassium chlorate at 70°C, how much potassium
chlorate should be dissolved in 100 g of water?

309 Kel0s

How many grams of NaCl should be dissolved in 500g of water in order to make a

l saturated solution at 90°C? . 200 /UQ Oj
’—/(29 f\JOQﬂ X}fj = 5003 ;Lo

100 g Ha0
Which is more concentrated: @ saturated solutions of sodium nitrate at 20°C/or a super
saturated solution of calcium chloride holding 83g of calcium chloride dissolved in 100g
of water at 20°C?

. Can a solution be dilute and saturated at the same time? Ex lain.

Apsolutely yes. a soturated. solution meoans du sofwn
cannot dissolue any more solute ot that spacific temperodture .
A dilute solution contains asmall amount of solute. The +erms
Use the equation for molarity to solve these problems: M = n/V are not Mmutua/ ffz@ :

a. Whatis th@fa solution made by dissolving 130.0g of Cu(NOs), in enough X SIUJI(

water to make a 2.32L solution?

Mil\} M= . 0I30¢458 5mo
i 4.33 L
T T i @i‘” 2;07@7}




1\(\,/
V\ \/ M = Mok

b. How many erh were dissolved to make 0.75L of a 0.75M solution?
n-=7?

N= M-V = (F5RY 364) = Slomol

¢.  What is the/mass of MgSO, nsed to create 10ImL of a 1.11M solution?

M- l.llmo//(_
-

n= ¢t
\/ = 10ImL=

)i = - HGmolMgSOy

=

4. Use the equation for dilutions to solve these problems:

a. You have 13.00m
Mi~ 3230M

Vi =

o L S

JolL moss~ iRl Mgs0./130-35q :&MQ
MV, =MV,

3.36M solution of sodium hydroxide, you need a concentration of
2.24M. What volume should you dilute the solution to?

13.00mtL =,01300L
Mz = Q&.94M
a7

(3.3, M)(.01300L )= (2.24dM) Vy
43 I ML

= (@) Va
8.8 M QA
b. You have .250!‘!2.0 M sulfuric acid. You dilute it to 1.250L. What is the new
of your solution?
Mi = 13.0M (1.0 )85 L) = Mg (1.asoL)
Vi= . d50L B3.00M- L = Ma(l.8&S0L
g =% LSOt [LgS0L
Ve = LasoL W
5. What are colligative properties? Name 2.
Colligotiue propirties on
olisso/wed. in solution % N

o
(1) hotling. point eleyation

on e H off solute particles
wihat Host particles are. maols o

@) freeeing. point depression
6. What would happen to the freezing point if you add sugar to watér? What would happen to the
boiling point? The Preezing point woulol alerease € —+hy
o ing. point woulad incurasy
77

b. Br, - covalent (i =)

P
)

7. Which solute would have the greatest effect on the boiling point of a solution:
a. CaCh (1CQ2t+20y~!

; v
@ AINOy;  H has more 1N (1 E},Q_3+3 NOg™") i< Y
boiling point?

a.

8. What would happen to the freezing point if you add sugar to water? What would happen to the

9. Which solute would have the greatest effect on the boiling point of a solution:
CaCl,



b. Bn

C. A](NO3)3

Acids/Bases

1. Define the following terms.

& . .
a. Arrheniusacid releases H 1n solution
b. Arrhenius base releases OH_'in gQ[U.'HOn
c¢. Brensted-Lowry acid donates HY' 1n solutioN
d. Bronsted-Lowry base o.ccepts |4 *" ¥ solution

.
e. Conjugate acid subhstoncw q'l%nans-fed-toqu hose. hecumes &Q‘m

occopting HY ‘
f.  Conjugate base Sub&Qh%Ck o Bronsted, ~(owny ocd hecomaes C‘xp“er
donacting H *! A il o ba s/

g. Amphoteric o s plostance €hot con act as hoth
HOH + HOlt = HaOt + oM~ .
h PH power of Hydroogn - measure o how acidfe. or hasic o sulostan
¢ nevtre!
'S0 —3F — 1Y
aciclic  posiC
2. Identify the Bronsted-Lowry acid, Broensted-Lowry base, conjugate acid, and conjugate base in
the reactions below:

. HSO4" + NH: = SO + NH,"
a Q 4 % 3 Q%4 md
b. H,O + NO;" =2 Orgl' + HNO;

A > c cA

. H,O + HCO:" =2 Hi0" + CO*

'8 A 3 &

d F + HSOy -» HF + HSOs
13 A A (J(2]

3. Label the beaker in the picture that represents a strong acid. Label the beaker that represents a
weak acid.
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Strong acid Weak acid

a.  What makes an acid or base strong? |4 loNizes 100% N solutien

b. What makes an acid or base weak? [+ (onizes (0% or (€SS N SQIU'HOH

c¢. List 7 strong acids. HCL, HBr, HT, H NO3, H @03‘ HCﬁOq, Haso“l

d. List 8 strong bases. LIOH, NOOH, KOH, RbOH, QSOH; QQCOH)& / Sr COH]a, BQCOH]G

4. List 4 properties of an acid. List 4 properties of a base.

Acids 200
. faste sour foste bitter
-electrolytes relectrolyte S bl
-ceact w/memls_io procluet He (g) ~orn recl Il'h'nl'-‘)<3 poper .
—+turhs bl [ifmus paper recl .reacts w/ocids o form a salt v water

- reacts w/bosts tomoke a solte woater

5. Below is the pH of several substances. Determine if the substances are acidic, basic, or neutral
a. Rainwater: pH=6.5 Q cwd

b. Egg:pH=78 basl
c. Apples:pH=3.0 acicl
d. Tears:pH=74 |nsd

Kinetics

1. Any change that happens over a period of time can be expressed as a (Qj‘k:’ y




2. What is reaction rate? Houo ~Q03+- a reaction ocours, Meoasyreok
0S 0 cducren s in Hu concentrotion c»ii o reactant
oulr time .
3. Factors Affecting Reaction Rate
a. True o@glj ?One way to observe the rate of a reaction is to observe the changes in
[products] over time.

e i . .
b. True orFalsel The rate of any reaction is a constant that does not changes when reaction
conditions (temperature, concentration, etc.)

c. Generally, an increase in temperature will 1N CreQ SE€, the reaction rate.

d.r False: Storing milk in the fridge stops the reactions that would cause the milk to
spoil.

€. How does an increase in surface area affect the exposure or reactants to one another? ‘
How does that affect the reaction rate? |NCreasing sur {acs are means Ehare 1S
more. reactont oual lable. o reaet, sothe rote (nCreQss3
f. True or Increasing the concentration of reactants will generally slow down the
reaction.

g. (Trueor False: A piece of material dipped in a concentrated dye solution will change color
more quickly than in a dilute solution.

h. Why does an increase in pressure speed up the rate of a reaction? A (NcreQso. inthe

essure o & QAS \ncreases collistons - '
) ?m.re_ms_o s +the r%.+e kv particles Whieh
i.  What is a catalyst?

a substantl thot speeds upar reaction Wo foeing o. part ot-the reaction

j. True oBecause a catalyst is quickly consumed in a reaction, it must be added to
the reaction over and over again to keep the reaction going?

k. In your own words, explain why lowering the temperature slows down a reaction.

Lowering temp. decre0ses collisions blw mﬁ\QJes whiCh Jows e rote
I.  In your own words, explain why increasing the concentration of reactants will speed up a

reaction?

increasing concentration means there are m



m. Complete the following table by writing either increase or decrease for the rate of the

reaction.
Scenario Increase or Decrease
Adding heat increase
Removing heat Decrease.
Adding a catalyst INcrease
Diluting a solution Decrease
Removing an enzyme (catalyst) TDecreq<e.
lowering the temperature “Decreq e
decreasing the surface area Decre nse.
increasing the concentration of a solution lNcreQse.
breaking a reactant down into smaller pieces \ncre() [

n. Complete the following table by indicating which factor would have the greatest impact
on the rate of the reaction. Choose from concentration, temperature, surface area, or

catalyst.

Factor that has the

Scenario greatest impact
Blowing air on a campfire to help get it going. CQﬂQﬂ(ﬁ'rC{‘(‘i(jn
Raw carrots are cut into thin slices for cooking. Sur*-PQu arcQ
Protein is broken down in the stomach by the

enzyme pepsin. eotolys4

A woolly mammoth is found, perfectly preserved,

near the Arctic Circle. "I’Em DE’FO:"“U e
More bubbles appear when a concentrated solution

of hydrochloric acid is added to a magnesium strip "
than when a dilute solution of acid is added. COR) (,U'Yf"f&"{‘im

Exhaust from a car engine passes through a catalytic
converter changing most of the poisonous carbon
monoxide to carbon dioxide.

codalyst

A dust explosion occurs in a saw mill.

Sur-PaQQ Qreg

0*@09_(91
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Equilibrium

4. Write the equilibrium expression for the following reversible reactions.
a. 2NaHi (g) + 2NO; (g) < 3N: () + 4H:0 (g)

_ CNRTPCHe034
OKQ = 2 -
NaHa3® ENO2 Y
b. 2NbCls (g) <> NbCls (g) + NbCls (g)
i T Cubetz ICNbUs]
eqQ. = T m—————

CNb Uy
¢ h@® o 2@
d(eq,'u %’%‘ ( - o.‘Q’
d. CeHs (I) < CéHs (g) QM‘QSL _;‘\-\ O\W{esé\d\
Heg.» [CoHed 2 & Oc}?om ot

e. FesO4(s) + 4Hx(g) <> 3Fe(s) + 4H:0 (g) nqu‘)&\o
4 Q!
d(eq, . CHaO3
CiHa ¥

5. PCls(g) « PCls(g) + Ch(g)

Calculate Keq when [PCls] = 0.0189 M, [PCl3] = 0.0222M, and [Cl,] = 0.1044M. Is the forward

or reverse reaction favored?
Keq= EPUAICCUY  L-0BABMICI04IH] _
CPXs5Y COLEAM |

reversa reaction

= JO s
L. 0000(aYM" ] -8 X 10 [.00000340M4% ]

3. %0,8% X 10 Uz e

3 838 X1 M2 L0
€1.9 q‘ﬁ’?{%ﬁ O

 C.00006a4 M3

3
R3S
A is favored
L 6 @t O e N0 ()
(‘)§ é g Calculate Keq when [Nz] = 1.01M, [O:] = 1.10M, and [NO] = 0.999M.
rd
R CNOTE C.aqamM]c
T I T R
AR 8 Aiies  [ERITEL reutrse. reacton
S s fovored
G B N
g L Z. 7. Na(g) + O:2(g) < 2NO (g)
g " Keq=6.2 x 10" and [N»] = 0.05200M and [O] = 0.00120M. Calculate [NOJ.
1o - e
N ¢ 0
EBE g » DOIE g . D0 o
3 9 5 (N 3004 ] £-05200M 3 00120 M
Q Q._Q\ 2
o
Q
N
8

M— reuarsg. reaction
s {avored



le Onodelier's  Principle.

A siress opplied Yo o, System af eq_u'lll'brium will
snit Hre position of equildoriorn 1 order 1o
redue.  the gtress.

Equi livorivm
“Tope ot Stress spifts why?

¥

[reactont] 71 right cproducts) 1o use up exctron reacont
Lreactantld e ( reoclonds)  fo treode more eocdont
Cproductd M lef¥ (reactonts)  fousevp extm produet

[ produetd r;gh'}'(pmd vets)  fo create more. product

Volum@.( ! N cownd e sidew/ s T

Y Y s i
f LU MoE INoles t')-e,?} (¥
of
VC’)!UW\@r KNy v o cloward the side w/ o ks {2
i 1)
A o

less minles of oas

Ternperature.  away From (i(hea%) fo ¢ T

Tlemperodure & foward e o TT
add o eatalyst  never shiffs
xamples
(1) q + 3 N0@) & A/Uz(g) + Nz()cgj %fs -
LR R e
. €) Vv f‘@%‘ (6) il 'Qd?f)}f“

) ada cafdpt oshitt  H PV left

&)
% (@ Nacgy  +3Halg) = 2NHzq)+¢ g5 -
/%} . oo
o %, (A L VT aght (p) Y CMa3  JefY
&% )/ij ® ¢ T ri%h‘{' (e) reHd  right
/sgé, ¢) ¢ Vv right (F) p v /(_;ﬂ/-
% G) T



8. Ha(g) + CO:2(g) « H:0(g) + CO(g)
Keq = 1.60. Calculate the [Ha] when [CO;] = .320M, [H,0] = .240M., and [CO] = .240M.

(Heq = CH20TCCOT L0 - CRYoHICadoH I
CHa2") [,QCJ;)] L Ha
D rwande reaction CHLD

1.0 =

I.%y v 1.0
| C LU0 = JSOM | CHe
s favoread CHz3 &‘@ '@

9. Using LeChatelier’s Principle to fill in the chart. N2 (g) + 3H: (g) <> 2NH; (g) The reaction is

exothermic.
Naco) + BHece) 2 ANH3 (q) -+ g.
gt o
1IN:] right to get rid of extra No
1 [Ha] right to gef' cio of extra Ha
1 [NH3] left 4o qet rid of extro NH>
1 temperature [e-e+ 1o (ower teme-
L IN:] left 1o make mere Na
|volume th-{- 1o recluca, pressure
L[NH;] rigivt o Mmoke more NH 3
| [H] le &+ t0_make more. He
add a catalyst N shi :‘Q-l- QO:[‘O{L!S'{'S ao not O:p'PE(l'{‘ eq}uib!’fum
| pressure leg-l— 1o increQse IOF'E_’S’SUFG

| temperature

right

1O increasg comp -




