Unit 7 Review: Stoiciitometry 4 Final Exam
Review

Part 2

1. What quantity is conserved in the reaction shown below? (circle all that apply)

2 HCI + Ca(OH), — 2H,O + CaCl;

molecules moles

2. The law of conservation of mass states that in a chemical reaction ...

3. The quantities that must always be conserved in ALL chemical reactions are

&obmﬁsand NGSS

4. It takes 4 eggs and 1 cup of milk to make 2 omelets. How many eggs would it take to make 6 omelets?

(oom\&ﬁj "\C’HS__ - 24 3333
{ lomied
3 NH4OH + AI(NO3); — 3 NH4NO3 + AI(OH)s

5. In the reaction above, what is the mole ratio of Al(NO3); to NH;OH ? _I_ : _3

In stoichiometric problems, what is the mole ratio used to accomplish?

convert from moles of

Ca(OH), + FeCl, > CaCl, + Fe(OH), (‘ 2 ) =\12
150g 4 90g == 128g % ?g 503* 3 \233- \j

6. According to the reaction above, how many grams of Fe(OH)2 should be formed? H?_ g

7. Write the formula for percent yield: ACT“M— \/16\.
7 yield =
Ve TREokencAL YIELD

7

X100

What is the amount of substance recovered from the reaction in the lab experiment called?

ACTRAL Y\ELD
What is the theoretical yield? cl YAOW Yhe Q&Q*’

_hzmg%iﬂx\,_mmwk of- ‘o \\m\hnj veacka vk

(MoximumY: dd)




SHOW ALL WORK --- [BOX your ANSWER

8. 4 Na + O, 2 2Na0

a) How many moles of sodium will react completely with 3.82 moles of oxygen (O2)?

332003 02 | 4molNa

= 15.3 mol Nq

9. C:Hs + 302 > 2CO; + 2H,0

a) How many gramé of C2H4 (28.06 g/mol) are needed to produce 3.70 grams of water?

3.10gH,06
O] I MWD | 1mdCaMy | 250060 . ¢
‘W 02580 2ol 1o | {mol 3’7}%»\ = 2.5% My

11, Be + 2HCI > BeClh + H, L‘ﬂcoeﬁmﬁ Yield
Enough Be and HCI were added to produce 10.7 grams of beryllium chloride (BeCl), but only 4.50 g
BeCl, was actually recovered. What is the percent yield? L7Ad2,a.\

Yied
AYeld= 228 w002 U421, Yield,

10. 1‘9
\LL'\M‘\‘\‘WS 1 Excess
12. 2 LiOH + FeCl, = 2LiCl + Fe(OH),

a) You began this reaction with 20.0 grams of lithiumjydroxide (LIOH) (23.95 g/mol).
What is the theoretical yield of lithium chloride (LiCl) (42.39 g/mol) ?

20. thO\-\l\mNL\O'\ |zl i U2z Z.-qDL\(.\
] 239 531,.0“\ Zonol LiOR{ Twiat LiCh

15 the  Theorehed
Vied

b) You actually produced 6.00 grams of LiCl. What is the percent yield?

/-Yield = ik mg %100 = 6,97, Yield



Review Unit 8: Enerqy Changes and Reaction Rates

1. Heat —,MﬂMMM ‘ - ‘

2. If heat energy is absorbed by a chemical system, a greater /fqualy lesser amount of energy will be
released by the surroundings.

3. In an endothermic reaction, heat is Qb& of h({d by the system.

4. In an exothermic reaction, heat is N\QGMCL. by the system.

5 Eﬂd ®) solid ice melting into liquid
EMD liquid water evaporating into gas

EXD water vapor condensing into liquid
O liquid water freezing into solid ice
e{\db solid carbon dioxide (dry ice) subliming into carbon dioxide gas

6. If you are holding a beaker in which an exothermic reaction is occurring, the beaker would feel

HoT to the touch because the system is _(¢) €4%ing eﬂefs\! to the MMJA%Q
which is your hand. -)

7. Inan _ggdgﬁggmlg__ reaction, the reactants are at lower energy than the products.

8. Inan Q)LD*\KQMM%QA reaction, the products are at a lower energy than the reactants.

9. When chemical bonds are formed, energy is fe.\e-_m,gd. :
energy is QbSﬂbﬁ(k in order to break chemical bonds.

10. In an endothermic reaction, which has stronger bonds or products
11. In an exothermic reaction, which has stronger bonds — reactants or




e E AR i 1'6‘/:‘
12. The potential energy diagram shown is for an ENDOTHERMIC @ reaciion. {circle of

potential —.V... '
energy AE ,& ;

Circle the correct statement. ‘

In an exothermic reaction, heatis (- 6‘(’&}35’(5 "“’0 the surroundings,

and the surroundings _WIGY ¥ WD

Touching the beaker with thi§ reaction would feel M_ and a thermometer would

show the temperature i\ﬁ\ﬁ% .

13. The potential energy diagram is for a NDOTHERMI(\:)’ EXOTHERMIC reaction. (circle one)
\__-__._J

, FT
potential '_‘.éisai % P
energy ,.-‘F """"""""" I
R {g‘ AE
E"“_——'—?_,i -------------------------

Finish the correct statement.
In an endothermic reaction, heat is Qbﬁg‘)( b{A -@fgm - the surroundings,
and the surroundings ___ {’ ﬁxﬂf‘ di}Wﬂ ,
Touching the beaker with this reaction would feel (o 7] !g,g,: , and a thermometer would

show the temperature é%{ eG54 U\% :




UNIT 8 REACTION RATES

1. Inatypical reaction, as reaction progresses, the amount of _{Qn(j:nﬂis_ decreases, and the

amount of —Pﬂldﬂf.b—-— increases.

2. According to collision theory, a reaction can only occur if the particles collide with the proper

_nm-_m-h&ﬁ__ and with enough _MM&"}I to react.
;| 3.r' FALSE (if false, change the statement to make it true)

' Particles lacking the necessary kinetic energy to react bounce apart unchanged when they collide.
4. The minimum energy that particles must collide with in order to react is called

A. kinetic energy C. potential energy
a activation energy D. collision energy

5. Anactivated complex is an unstable arrangement of atoms that forms momentarily at the peak of

the QC“\]&HM barrier. It either re-forms into the
_reackants  or formsinto .

6. Anincrease in the temperature of a reaction will _y\Cregse the rate of the reaction

because more particles will _collide 5,” q(g(!k[ gg}g{'gy

7. What happens to the rate of a reaction when some of the reactants are removed? (lower
concentration) 'lihe rate _deCveaA0A because
Yhewr . will e Lewdf Collisiana :

8. Increasing the surface area of the reactants will _jnecease the rate of reaction. Many
smaller particles have %(gg\__QL surface area than few large particles.

9. A substance that increases the rate of reaction without being used up itself is called a
10. Label the Activation Energy (Eact) and the chcmgé in energy (AE)on the energy profiles below. Which
is exothermic and which is endothermic?

A
A
> | Reactants Eact
c% _.L.. as = Products
= ®
i AE £ '
C
Products w EM Aé.
T e S Reactants | e Seae
EXOTHERMC ; ENDOTRELWIC R

Reaction proceeds Reaction proceeds



UNIT 9 MOLECULES AND POLARITY

Review Bonding

'14: Chemical Bonding Theories

Ionic Meial & non-metal Transforred

Covalent Neon-metals Shared

Polai Non-metals Shared

Covalent uneveniy

Metaliic Metals pooind
ovalent sang

\N hen nonmetals bond covalently with a large “mezeme in
electronegativity
| »  Abszolute value of differances:
: g. 0 -0.4 = cavalent
h. 0.5 - 1.4 = polar covalent
1.5 -4 = ignic

The Polarity of a
molecule ultimately is

determined by the shape

of The molecule and
whether or not it is
symmetrical.

Rewew Lewis Structures

15 Lewss Structures & VSEPR ThEOI‘Y
Valonce shell: Elections in the outermost shell that bond
uic: Atoms afe most stable with a fulf valence shell

D Arranging Atoms in Lewis Struciures

(1. Withonly 2 elements, arange symmetricaily.

i 2. "COOH" is & carboxytic acid (both O's bond t¢ the C and

: the H goes on ane of the O's).

. 3. Hydrogen and halogens cannct go in the middle.

i 4. QOther atoms in the order they appear in the formula. i
. 5. Hydragen and halogen atams go around the element they |
i are written next to in the formula. '

L Lawis stiucture: A 20 represeniation of 2 molecuie and its

¢ bonds. i

i 1. Arrange the atoms es above. - i

| 2. Determine the # of valence electrons for each atom. ‘

| 3. Draw the vafence elect:ons—do net double up where a

' bond is geing to form between two atoms.

‘4. Count to see if all atoms havs full vatences

© 5. ¥ twe atoms 3djacent to each other do not have full i

} valences, move in an electron from each to form 3 double
bond. Repeat for tiiple Soad if necessary. Mave :
hydrogens as neceded to aliow double/trinle bonds.

b Qpiss

P Exceptions to the O {
: 1. Hydrogen and Henum can 'mi, hold 2 electrons Baron and
Beryliium can be full with € electrons.

i 2. Any element in period 3 or below can have mere than 8

efectrons

lene Shell Blection Falr Rapulsion Tieory (YSERRY:

. Bonds and lone paits felect, ons} repel and arrange themsetves
m Jt) as far away fram eaLh m‘m as yosclbse

1. There are strong attractions between
polar water molecules which cause
water to have all of the following
properties EXCEPT ___

\/ A. surface tension
B. liquid of greater density than
solid (ice)
attraction to nonpolar
molecules
v D. higher boiling point

2. Hydrogen sulfide (H2S) boils at —

60°C. Even though water is a
smaller molecule that should
become a gas easier than H,S,
water-doesn’t boil until it reaches
100°C.

Why do water molecules require a
much higher temperature to become a

The stvonger TMFs
N woedtw s pelificall
hydogtm bendd ) Males
Much MER Eneveen eq.uded
1 boil oﬁO:‘kJ( % %

——




Unit 10 States of Matter Practice

For #23-26, refer to the heating curve below for water as heat is added at a constant rate.

/e

Temperature (°C)

Heat added

4

23. Circle which phase(s) of water exist(s) in each section of the heating curve.

section A. liquid gas
section B. (iquid>gas

sectionC.  solid @ gas
section D. solid @

secton E.  solid liquid (Gas)

24. Circle which type of energy is increasing in the sample during each section as heat is being added.

section A. potential
section B. =~ kinetic gotential >

section C. potential
section D. kinetic @otential )

section E. potential

25. If heat were removed instead of added, the process occurring in section D would be

A. vaporization @ condensation
B. freezing . NONE of the above

26. Section B is shorter than section D because water has a lower heat of -&x.‘gS‘b‘Y\

.

than heat of \LG(LO (‘LCLHO(\ so it takes more energy to Vg,poclzg,a sample of water than it

does to &;“ 7L . the same sample of water.




27. A cup of water contains 55 g of water at a temperature of 21.4°C. How much heat must be
removed from the water to lower its temperature to 2.5°C? (the specific heat of water is 4.18 J/g°C)

For #28-33, refer to the phase diagram below for water.

— 5
P l A
;_ " Il___f Label each
s 50“57 section on the
S T e dlag ram
u
-t (A, B, C)
e .1 ~
(Emy with the
correct phase -
0.01 ~ C |
ooy (5,1, 9)
. @A

Il L) R) I'
50 100 150 200 250 360 350 400 450 500

Temperature (K)

. . f
28. The phase change from A to C is called _SubliwlaX1owand from C to Biis (bmﬂ!‘%

29. The boiling point of the substance is shown at Point __a_which is the point at which

ha widd  and 050 phases coexist in equilibrium.
U

30. Point 4 represents the j!\ﬂlz point, which is the point at Wthh

o substomce  exists, om 00 2 gtkds un quua i forvuvin,

31. The critical point is shown at Point _2 which represents the temperature above which a

[\Q&A\d could not exist and the pressure above which a 30\5 could not exist.

32. A sample of the substance is held constant at a temperature of 300 K while the

pressure is decreased from 10 atm to 0.01 atm. The phase change that occurs is bo \iﬂ j

33. A sample of the substance is held constant at a pressure of 1 atm while the temperature
is increased from 150 K atm to 250 K. The phase change that occurs is erQ\‘h M

)




Unit 11: Gas Laws

1.

List 3 variables and how you would change them to increase the pressure of a gas.

a) INCrease. tempenpiwi_
b) decvecae volume
¢) \nC(eose, # 0‘6 moles (Mo\ecu.Qu)

(collisions with walls of container)

What happens to gas pressure if its volume is decreased? mr decrease

. What happens to the volume of a gas if the pressure is increased?  increase or{)‘ecrease)

What happens to the volume of a gas if the temperature is increased?(mcreasa’or decrease

What happens to the temperature of a gas if the volume is increased@r decrease

For #6-8, you may refer to the following relationships:

PV = nRT R = 0.08206 L-atm 1atm = 760 mmHg = 101.3 kPa
mol-K

K=°C + 273

Vi P, Va

2.00 L of agas at 2. 50 atm is compressed to a volume of 0.50 L.
What is the pressure if the temperature is constant? 'Pz Z V'P (2 OOL)(& soam)

\{1 (0.%0L) = 10atm

s T *273 )
5.00 L of a gas at 273°C and 760 mmHg is stored in a flexible container.
What is the volume at STP? T = Z13K ¥, = 760 Mn\*g

Vz,. V TL (‘5 .OOL) (213K‘) =7.50L

T\ (5vk )
A 3.50 mol sample of a gas at 305 K and a pressure of 800 mmHg. What is the volume of the gas?
n K POpo= V=1

1.05 ke,

V=nRT _ (3 sorpo/ Xo. 0%2“—;9@(3050
P | (l.o56¢4)




Unit 12 Solutions

Part A: Solutions & Solubility

1.

10.

A solution consists of a 50'&"'@ dissolved ina _Solvent _ltis also known as
a hom%eﬂeblkﬁ mixture. lthas a WO &9 oy composition.

Circle the solute and underline the solvent.

a) 85% isopropyl alcohol in m

b) {60 mL of oiljn 4 L of gasoline

c) {Sug & water

Solubility is a measure of the mﬁ)(\m“_m amount of sjggﬁ . that can dissolve in a given
amount of SO\WeRY ata specific temperature.

The 3 factors that affect how fast a solid solute dissolves (rate of dissolving) are :tgm(gg ME ,

pessuve.  and @o\o«i\'\'l

Gases are more soluble at high P(f_&ﬁ! AYe . and |owj‘_cmpgim&3

What phrase describes the types of substances that will dissolve in each other: hh@ dissolves
Accordingly, polar solvents (like water) can dissolve Qo!g[ solutes (alcohols, sugars, ionic
compounds, etc.), and nonpolar solutes (fats, oils, hydrocarbons, etc.) will dissolve in MM

solvents.

a) Molarity is the ratio of mo\es o.c el u:\’f_, per liter of solution.

b) A 12.0 molar solution of H,SO4 consists of IlO moles of ﬂiﬂ)u in L liter(s) of

There is a large amount of solute dissolved in a(‘concentrateéy dilute solution.
How do you dilute a solution? Add panfe  Solye n { ‘ TCRBIYY Q!g‘j W%W)

-
The molarity of a solution increases ‘decreaseé/ stays the same when it is diluted, and the number of
T ———— .

moles increases / decreases lﬁfays the saméj )




Use the solubility curve below to answer questions 11 - 13.

100

90
go0!
70
60~
50 f
40
30

Solubility (g of salt in 100 g H,0)

20
>
10

0 S
0 10 20 30 40 50 60 70 80 90 100
Temperature (°C)

11. If ALL of the solute could be dissolved in 100 g of water at the given temperature, would the resulting solution be
unsaturated, saturated, or supersaturated?

a) 40gKClat30°C _SULDEF S ¢) 75 g NaNO; at 10°C tziiiv'ﬁ
b) 10 g KCIOs at 30°C _MA_ d) 35 g NaCl at 60°C i ¢)
12. Which substance has the lowest solubility at 10°C? K(;AO3

13. How many grams of K>Cr.Oy7 can dissolve in 100 g of water at 50°C? 3)%

Part B: Molarity & Dilutions Calculations

M= mol M1V = MoVa

1. What is the molarity of a solution containing 85 g NaOH in 775 mL of solution?

%BQNCLO["||M\M;‘ - .\ » |
e iy = 1o % TISL = 1564 Naoi

2. How many moles are in 3.20 L of a 2.50 M solution of potassium iodide?
mol = [xM = 3.20L%2 50OM = &mol KT

3. How many mL of a 0.150 MgNaBr solution are needed to make 100 mL of 0.0500 A/ﬁ_l\_laBr?
\/‘ = M;_V-,, (0.0500 J,JO( |00 mL\ = 23 3L
My (0150 4KY




UNIT 13 Acids and Bases

1. tist 3 properties of acids: ‘ List 3 properties of bases:
taste: g ! ! ( taste: kZI klw
litmus COIOEM litmus color: M

elecho QM(@EEK‘,WX%}W)

2. For the following reaction label the Bronsted-Lowry Acid, Base, Conjugate Acid and Conjugate Base:

H,O e C032' > OH + HCOs
ACID BASE CONT.  comJ.

BASE AL
For #3 - 4, you may use the following relationships: 9

pH = —log[H"] pH +pOH = 14 Kw= [H*[OHT] =1x 107"

3. Determine the pH and Label each of the following as acidic (A), basic (B), or neutral (N).

pH acidic (A), basic (B), neutral (N)
a) hydrogen ion concentration of 1x10° M 2) AC\D
b)  [H]=1x10°M q BASE
c)  [OH] = 1x10°M A ACtD
b) [H:0'] = 1.0x107 M i M@“mb

C) 0.150 M hydronium ion

oht = *"‘&}3 [0-\‘55#:] ,3 ,AC‘D

4. Calculate the pOH for a solution of pH = 1.80.
\L\ = \0 \—\\ = ‘JOH
Y -1%0=12.20

For #5 - 7, you may use the following relationships:

pH = —lOg[H+] pH + pOH = 14 Ky = [H+][OH—] =1x 101

TR o




5. Calculate the pH for a solution of 1 x 10 [OH]. .

| xA o~ BN

Y101 = |x 1072 SOCH 6)

T

B

6. Calculate the [H*] for a solution of 9.16 x 10~* M [OH"].
POH = - Jog [946xi0™ ]

= 704
H-7.04 = . ab = pH

For #7, you may use the foIIowmg relﬁttonshlp

MaVa = MsVg

b
7. 10.0 mL of NaOH of unknown concentration is titrated by adding exactly 15.8 mL of 0.150 M
HCI to completely neutralize the base.

a. - Write the balanced equation for the neutralization of this reaction.

NaOH + HCI > Mo,C\“Q* #.0

b. What was the concentration of NaOH?

(53mL) (o \SDM) (10.0mL) (Me)

B S ——

O 237 M NcOH \}

*—n———-..._,,_...,_,,._w imaaortyeai i ’v__/"



