Name: KE\l Balancing and Reaction Types Station

1.} Given the balanced equation representing a reaction:
H*(aq) + OH (aq) — H,O(l) + 55.8 kI
In this reaction there is conservation of

(1) mass, only .kaass and energy, only

(2) mass and charge, only (4) Inass, charge, and energy
2.) Which equation shows conservation of atoms? o~

(1) Hy + O; — Hs0 H2+02—> 2H,0

(2) H; + O3 — 2H20 2H» + 20, — 2H-0

(1) energy, volume, and mass
(2) energy, volume, and charge

3.) In a chemical reaction, there is conservation of
@nass, charge, and energy
mass, charge, and volume
4.} Given the balanced equation representing a reaction:
2H, + O; — 2H,0
What is the total mass of water formed when 8 grams of hydrogen reacts completely with 64 grams of
oxygen?
(1)18g
(2)36 ¢

5.) Given the balanced equation representing a reaction:

H H N
NemG! 4 Fy = H—G—CH
H”  “H z I
F F
ich type of reaction is represented by this equation?
ddition (3) polymerization
felmentanon ‘ (4) substitution

6.) Given the balanced equation representing a reaction:
K>COs(aq) + BaCla(aq) — 2KCl(ag) + BaCOs(s)
Which type of reaction is represented by this equation?

(1) synthesis (;)%ingle replacement
(2) decomposition ((4) ouble replacement

7.) Given the reaction:
Mg(s) + 2 AgNOs(aq) —Mg(NOs)(aq) + 2 Ag(s)
Jhich type of reaction is represented?
1) single replacement (3) synthesis
(2) double replacement (4) decomposition

8.) Given the balanced equation representing a reaction:
H,S04(aq) + 2ZKOH(aq) — K1SO4(aq) + 2H,0(1)
Which type of reaction is represented by this equation?
(el decomposition (3) single replacement

@meutralization (4) synthesis



9.) Given the incomplete equation representing a reaction:
2C:H |4 + Oy — IZCOE* 14H20
What is the coefficient of O; when the equation is completely balanced using the smallest whole
number coefficients? :
(D13
(2) 14

10.) Balance the equation below, using the smallest whole-number coefficients.

2 Als] + g CuSO rag) — Al (8O )ilaq) + .5 Culsi

Base your answers to questions 11 and 12 on the balanced chemical equation below.

Ng + 3H2 92NH3

11.) What type of reaction does this equation represent? %mg‘ S

12.) How does the balanced chemical equation show the Law of Conservation of Mass? 'F
“Thace oxe tTha Soxee num\oer*- pe e
oS N Tha  ceactents ond '%roéo crs

(2N + LW on both stdes of

Base your answers to questions 13 and 14 on the information below.

Given the unbalanced equation:

{:‘ﬂmrﬂla
Calyp0p ——ae 2 CLILOH + &y €O,

13.) Balance the equation provided above using the lowest whole-number coefficients.

14.) Identify the type of reaction represented. ‘s‘&'f on M\ oM
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Name: K E\.l

1.) Under which conditions does a real gas behave most like an ideal gas?
: (1) at low temperatures and high pressures at high temperatures and high pressures
l’\ (2) at low temperatures and low pressures 1t high temperatures and low pressures

Gas Law Station

he kinetic molecular theory assumes that the particles of an ideal gas

wre in random, constant, straight-line motion ,@”5 have strong attractive forces between them
are arranged in a regular geometric pattern

Whave collisions that result in the system losing
energy

3.) A sample of a gas is contained in a closed rigid cylinder. According to kinetic molecular theory, what
occurs when the gas inside the cylinder is heated?

The number of gas molecules increases.

5 : The number of collisions between gas molecules per unit time decreases.

he average velocity of the gas molecules increases.
he volume of the gas decreases.

4.) According to the kinetic molecular theory, the molecules of an ideal gas
(1) have a strong attraction for each other

have significant volume
3 @ hove in random, constant, straight-line motion

are closely packed in a regular repeating pattern

ideal gas?

The force of attraction between the gas particles is strong.
2 @ he motion of the gas particles is random and straight-line.

37 The collisions between the gas particles cannot result in a transfer of energy between the particles.
(4) The separation between the gas particles is smaller than the size of the gas particles themselves.

5.) According to the kinetic molecular theory, which statement describes the particles in a sample of an

(3) 3.0 L of HyS(g)
0L of Cly(g)

6.) Which gas sample at STP has the same total number of molecules as 2.0 liters of CO,(g) at STP?
5.0 L of COx(g)
(4) 6.0 L of He(g)

7.) At25°C, gas in a rigid cylinder with a movable piston has a volume of 145 mL and a pressure of 125

kPa. Then the gas is compressed to a volume of 80. mL. What is the new pressure of the gas if the
1,{. temperature is held at 25°C?

)53 b By
PN o PaV M:L@-‘r—
T - 98 K A9% K
Pl = 123 P Py X
Vi = gmb Na = gOmL
'T‘ = ;1506"" azqu T;: (qu](
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8.) Which graph best represents the pressurevolume relationship for an ideal gas at constant temperature?

Y N P v / W Y
P p P p

{11} £2) {3}

Base your answers to question 9 on the diagram below, which shows a piston confining a gas in a
cylinder.

Lo LI—H

9.) Using the set of axes provided below, sketch the general relationship between the pressure and the
volume of an ideal gas at constant temperature.




Regents Chemistry: PE Diagrams & Ref. Table 1

Name:

PE

250 |

(kJ} 150 4

50 -

. Y

Reaction pathway

PE
(ki)

Progress of the reaction

Does the diagram represent an exothermic or
endothermic process?

endvthermm ¢

exonexwic,

Determine the potential energy of the reactants

50 WY

4o k¥

Determine the potential energy of the products

\co Y

20wy

Determine the heat of reaction, including the
sign and magnitude

+50Kk3

-20%Y

Determine the activation energy of the forward
reaction

200 T

(00 Y

Are the reactants or products more stable?

reo.cYo-nts

produets

Describe heat flow, in terms of the system and
surroundings.

heak Fows Srom the

surroondl rqs 4o Sysiem

heatr ClowS fFomthe

sustemn o su rroundi

rqs

If this reaction could go backwards, what
would be the activation energy of the reverse
reaction?

150 kI~

R0 LY

How does the 1nfor¥::1t10n o]

eference Table I relate to the infogmation qn a PE diagr
ot oF reacton (m JS erémoﬂwm\c.

oML N\.c-’c of ceacton L-Ah) exotharmic

How does the addilion of a catalyst affect ..

..a potential energy diagram? ...the reaction rate?
. |nc.f&$es

low
e “"é‘”’?"promées a)fernode podinuanay

rode

(s?eeo\s vp

ﬂwﬁwé



Regents Questions:
1.} For a chemical reaction, the difference between the potential energy of the products and the potential energy

of the reactants is equal to the
f i f heat of fusion (3) activation energy of the forward reaction

(2)'heat of reaction (4) activation energy of the reverse reaction
Base your answers to questions #2 — 4 on the information below.
The potential energy diagram and balanced equation shown below represent a reaction between solid carbon
and hydrogen gas to produce 1 mole of C;Ha(g) at 101.3 kPa and 298 K.
2.) State what interval 2 represents. A

oLCnVeATen errgiy

3.) State what interval 3 represents.

hookx of reschion

Potentiat Energy

4.} Determine the net amount of energy absorbed when 2.00
moles of C;Hu(g) are produced.

¥

, 0"' . 8 kJ Reaction Coordinate

2C(s) + 2Hy(g) + 52.4 k] — C,H ()

5.) According to Table I, which equation represents a change resulting in the greatest quantity of energy
released? -@ -9)
(1) 2C(s) + 3Ha(g) — CaHe(g) (3) Na(g) +3Ha(g) — 2NHa(g) ™"
22C(s) + 2Ha(g) — CHy(2) 4521 T Na(g) + Ox(g) — 2NO(g) 4182\

6.) At 101.3 kPa and 298 K, a 1.0-mole sample of which compound absorbs the greatest amount of heat as the

entire ffample dissolves in wa%er? @
LiBr NaOH 3) NaCl 4) NH4CI
ALBr o8, & @)Na Tws (3) i'&.w (4) st 38
7.) Which balanced equation represents an endothermic reaction?
@2 (2)+0s (2) > 2NO () +VB2. 6 (BN, () + 3 Ha (g) > 2NH; () =B
T +0:(8) > COx) 393, @) CHu(g) +204(g) > COAg) +2H0 (1) -B] o4

8.) At 101.3 kPa and 298K, which salt releases energy as it dissolves? @
(4),LiBr
Y

(1) NaCl (2) NH:NO; {(3) KNO;4
x 3‘58 -\-7.5. hﬂ "' %h\u%q
9.) At 101.3 kPa and 298 K, which change occurs when pellets of solid NaOH are added to water and stirred?
)‘The water temperature decreases as heat energy is stored as chemical energy. oW S =Yy.S \

(2) The water temperature increases as heat energy is stored as chemical energy.

(¥ The water temperature decreases as chemical energy is converted to heat energy.
@1 he water temperature increases as chemical energy is converted to heat energy.

10.) Given the potential energy diagram and equation representing the reaction G

between substances A and D:

Potential Energy

%ﬁﬁl—i{ng to Table I, substance G could be
(1) Hl(g) Q) H0(g) . (3)COAg) _(4) CaHe(g)
_‘-63 ""%3“9 -%3.f “é‘-\ Reastion Coordinate

A+D = G



Name: L E\I Properties, Polarity, and IMF Station

1.) Which of these formulas contains the most polar bond?
(1) H-Br @H—F
5 (2) H-CI (4) H-I
2.) AQe bonds between hydrogen and oxygen in a water molecule are classified as
- polar covalent (3) ionic
1 (2) nonpolar covalent (4) metallic

(1) Hexane is polar and water is nonpolar. Hexane is nonpolar and water is polar.

3.) Hexane (C¢H,4) and water do not form a solution. Which st ent explains this phenomenon?
(2) Hexane is ionic and water is polar. Hexane is nonpolar and water is ionic.

O

4.) Which molecule is nonpolar?

(1) Hy0
(2) NH; Oz

5.) As aresult of the gold foil experiment, it was concluded that an atom

“ooo=

(1) contains protons, neutrons, and electrons (3) has positrons and orbitals
ontains a small, dense nucleus (4) is a hard, indivisible sphere
6.) M&hich atom in the ground state has an outermost electron with the most energy?
((1)cs (3) Li
| 7 K (4) Na

7.) Which pair represents two forms of an element in the same phase at STP but with different structures
and different properties?

1) I»(s) and Ix(g (3) Ha(g) and Hg(g)
CQ @0 2(g) and O3(g) (4) H,O(s) and H>O(¢)
8.) Which sample of CO; has a definite shape and a definite volume?
i (1) COa(aq) 3) COx(f)
K @co COx(s)
9.) What occurs in order to break the bond in a Cl, molecule?
nergy is absorbed. (3) The molecule creates energy.
I 27 Energy is released. (4) The molecule destroys energy.
10.) Which statement describes a chemical change?
. (1) Alcohol evaporates. Table salt (NaCl) is crushed into powder.
L\v (2) Water vapor forms snowflakes. @ lucose (CgH|204) and oxygen produce CO, and H»O.
I1.) At standard pressure, CH, boils at 112 K and H,O boils at 373 K. What accounts for the higher boiling
point of H-O at standard pressure?
6 (1) covalent bonding @ydrogen bonding
(2) ionic bonding metallic bonding

12.) A mixture of sand and table salt can be separated by filtration because the substances in the mixture
differ in

L‘ (1) boiling point freezing point
(2) density at STP olubility in water



13.) Which sample of matter is classified as a substance?
1) air (3) milk
(;l ammonia (4) seawater

14.) A solution consists of 0.50 mole of CaCl, dissolved in 100. grams of H,O at 25°C. Compared to the
boiling point and freezing point of 100. grams of H,O at standard pressure, the solution at standard
pressure has
(1) a lower boiling point and a lower freezing point

2) a lower boiling point and a higher freezing point

A higher boiling point and a lower freezing point

a higher boiling point and a higher freezing point

15.) Which element is a liquid at 305 K and 1.0 atmosphere?
(1) magnesium @allium
(2) fluorine iodine
16.) At STP, which physical property of aluminum always remains the same from sample to sample?
mass (3) length
ensity (4) volume

17.) Which sample of matter sublimes at room temperature and gtagdard pressure?

O\

SO

A (1B S84 Os(s)
S @y SOx(aq)

18.) A850.°C and standard pressure, intermolecular forces of attraction are strongest in a sample of
thanoic acid (3) propanone
ethanol (4) water

19.) Which statement explains why neon js- Group 18 element?

(1) Neon is a gas at STP. Neon atoms have a stable valence electron configuration.
(2) Neon has a low melting point. 4) Neon atoms have two electrons in the first shell.

20.) Which element has chemical properties that are most similar to the chemical properties of fluorine?

1) boron (3) neon
“hlorine (4) oxygen

21.) A solid element that is malleable, a good conductor of electricity, and reacts with oxygen is classified as

@nclal (3) noble gas
7) metalloid (4) nonmetal

22.) The phase of a sample of a molecular substance at STP is not determined by its
: (1) arrangement of molecules hnumber of molecules
) (2) intermolecular forces molecular structure

S, 108

e

23.) Which substance in the table below has the strongest intermolecular forces?

Substance M{}:{iﬁﬁiﬁbs Bczigfsi:guﬂ @-’F (3) HBr
\ HE 20.01 293 . HCl (4) HI
‘ HCI 36.46 188
HBr 80.91 207
HI 127.91 237




2.3 3-3
24.) Explain, in terms of electronegativity difference, why the bond in I-?—Cl is more polar than the bond in
H-1. g . 3 < p 3 - "
2221 Tuare S o greadtr Aifference 1n eiecto -
ﬂﬁgod’i\/mj pefeen Hé o tven H & T,

25.) :E._xplain why CCly is classified as a nonpolar molecule.

o . Cly has al eiectvon S olistrbuted

- e *® J
w ] " &jmme:mca.ny wWIthin ful moteculde.
Cis
A scientist makes a solution that contains 44.0 grams of hydrogen chloride gas, HCI(g), in 200. grams of water,
H>O(£), at 20.°C. This process is represented by the balanced equation below.

.—l

LIRS
HCH g} oo FiHaq) 4 G (arg)

26.) Explain, in terms of the distribution of particles, why the solution is a homogeneous mixture.
TS Solfion 1S o lhomo ca,tmf_ouﬁ M IXTU
becouse pouticies ode distyibuted
Symmedv Lol U‘ .



Regents Chemistry: Electrochemistry/Redox Review Name KEY

1 1.) Which statement is true for any electrochemical cell?
(1) Oxidation occurs at the anode, only.
(2) Reduction occurs at the anode, only.
(3) Oxidation occurs at both the anode and the cathode.
(4) Reduction occurs at both the anode and the cathode.

2 2.) Given the equation: 2 Al+3 Cu* -2 APF*+3Cu
The reduction half-reaction is

(1) Al > AP* + 3e~ (3) Al + 3e™ — AP

(2) Cu** + 2 — Cu (4) Cu** - Cu + 2e”
2 3.) Which type of reaction occurs when nonmetal atoms become negative nonmetal ions?

(1) oxidation (2) reduction (3) substitution (4) condensation
4 4.) In which compound does chlorine have the highest oxidation number?

(1) NaCIO (2) NaClO, (3) NaClOs (4) NaClO,

S

1 5.) A diagram of a chemical cell and an equation are Switch

shown to the right.
Voltmeter

When the switch is closed, electrons will flow from

(1) the Pb(s) to the Cu(s) Pb(s
(2) the Cu(s) to the Pb(s)

(3) the Pb?*(aq) to the Pb(s)

(4) the Cu*(aq) to the Cu(s)

Pb(s) + Cu?*(aq) —> Pb?*(aq) + Cu(s)
4 6.) What is the purpose of the salt bridge in a voltaic cell?
(1) It blocks the flow of electrons.
(2) 1t blocks the flow of positive and negative ions.
(3) It is a path for the flow of electrons.
(4) 1t is a path for the flow of positive and negative ions.

2 7.) The diagram to the right shows a key being plated
with copper in an electrolytic cell.
Given the reduction reaction for this cell:
Cu?*(aq) + 2e” — Cu(s)
This reduction occurs at
(1) A, which is the anode
(2) A, which is the cathode

(3) B, which is the anode CuSO,(aq)
(4) B, which is the cathode Copper Battery
electrode
2 8.) A voltaic cell spontaneously converts
(1) electrical energy to chemical energy (3) electrical energy to nuclear energy
(2) chemical energy to electrical energy (4) nuclear energy to electrical energy
2 9.) Given the reaction for the corrosion of aluminum: 4 Al+ 30, —2Al,0;
Which half-reaction correctly represents the oxidation that occurs?
(1) Al + 3e” — AP* (3) O, + 4™ —» 2 0*

(2) Al — AP + 3¢ (4) O, — 2 0% + 4e”



1 10.) Which change in oxidation number indicates oxidation?
(1)-1to+2 (2)-1to-2 (3) +2to -3 (4) +3to +2

11.) State one difference between voltaic cells and electrolytic cells. Include information about both types of

cells in your answer. [1]
Allow 1 credit for a correct response. Students must discuss both voltaic and electrolytic cells.
Acceptable responses include, but are not limited to, these examples:

o Voltaic cells produce energy; electrolytic cells consume energy.

e voltaic changes chemical to electrical, electrolytic opposite

e Voltaic cells involve spontaneous redox reactions; electrolytic cells involve

nonspontaneous redox reactions.
e voltaic spontaneous/electrolytic not

Base your answers to questions 12 through 14 on the diagram below, which represents a voltaic cell at
298 K and 1 atm.

Voltmeter

Wire

T
Salt bridge Switch S

Pb electrode Zn electrode

Half-cell 1 Half-cell 2

Pb2+(aq) Znz+(aq)

Pb2+(aq) + Zn— Pb + Zn2+(aq)

12.) In which half-cell will oxidation occur when switch S is closed? [1] Half-cell 2

13.) Write the balanced half-reaction equation that will occur in half-cell 1 when switch S is closed. [1]
Pb* +2e 2Pb
14.) Describe the direction of electron flow between the electrodes when switch S is closed. [1]

From the Zn electrode, through the wire, to the Pb electrode (from the anode to the cathode)

Base your answers to questions 15 and 16 on the unbalanced redox reaction below.
Cu(s) + AgNOs(aq) — Cu(NOs)z(aq) + Ag(s)
15.) Write the oxidation half-reaction. [1]
Cu2Cu*+2¢
16.) Balance the redox equation below, using the smallest whole-number coefficients. [1]

_ Cu(s)+_2  AgNOs(aq)>__ Cu(NOs)x(agq)+__ 2  Ag(s)



Name: K 6\1 Calculations- Equations Table T

1. Which kelvin temperature is equivalent to —24°C?
. o 03 .
- Which equation do you need to use? K - C.- i 2 7(3

3 (1) 226 K (2) 273K @49 K (4) 297 K

2. 1f0.025 gram of Pb(NQs); is dissolved in 100. grams of H,0, what is the concentration of the resulting solution, in
arts per million? - mass Sciute '
o ppm = LSS ST ¢ 1000000
-> Which equation do you need to use? M eSS SoIUT1oN

(1) 2.5x 107 ppm (2) 2.5 ppm @50 ppm (4) 4.0 x 10° ppm

3

ppm = 00253 1000000

3. Based on data collected during a laboratory investigation, a student determined an experimental value of 322 joules
per gram for the heat of fusion of H,0. Calculate the student’s percent error. Your response must include a correct
numerical setup and the calculated result.

: N AN 0
pove s K [0
°[o €X YOV o

- Which equation do you need to use?
olo evvov = 333 Jjy— 334 J/9°
334 719

T—— Tkt B i,

-k

4. In a titration, a few drops of an indicator are added to a flask containing 35.0 milliliters of HNOs(aq) of unknown
concentration. After 30.0 milliliters of 0.15 M NaOH(aq) solution is slowly added to the flask, the indicator changes
color, showing the acid is neutralized.

a) The volume of the NaOH(aq) solution is expressed to what number of significant figures? 9?

b) Show a numerical setup below for calculating the concentration of the HNOs(aq) solution.

- Which equation do you need to use? MA\/A = VV\B\/B
MaVa= MBVB
Yoo 35.0mL = 0.10M x 30.0mL

¥ =[0.13M|




5. A student prepared two mixtures, each in a labeled beaker. Enough water at 20.°C was used to make 100 milliliters

of each mixture.
Information about Two Mixtures at 20.°C

Mixture 1 Mixture 2
Composition | NaCl in H,0O Fe filings in H,O
* colorless liquid + colorless liquid
Shugont . * No visible solid on * black solid on bottom of
Observations
bottom of beaker beaker
» mass of NaCl(s) *mass of Fe(s)=159¢
Hikaey e dissolved = 2.9 g « density of Fe(s) = 7.87 g/cm?
Determine the volume of the Fe filings used to produce mixture 2. Ve
- Which equation do you need to use? D =y

1.3 glemd = 16:3
BAL] .

2.0 o

6. One sample of a green vegetable contains 0.0035 gram of boran. Determine the total number of moles of boron in

this sample. qiq—f/ﬂ maés
- Which equation do you need to use? = Mo "('_7,6 = é{ FM

O..0035'c3
10,%\3)»%01

X =

O -C‘OO&CQ- moles

7. A 2.50-liter aqueous solution contains 1.25 moles of dissolved sodium chloride. The dissolving of NaCl(s) in water is
represented by the equation below.

. 11, \ E{'x(j % T s g ) T — A
NaCl(s) —=» Na“ L;iqé + (] i_;kq)

a) Determine the molarity of this solution. 5 o
molkesS Sohe

- Which equation do you need to use? MD‘M"N = b o i
. Y 7 E—S&Heeh 0




8. Gypsum is a mineral that is used in the construction industry to make drywall (sheetrock). The chemical formula for
this hydrated compound is CaSO,4 ¢ 2 H;0. A hydrated compound contains water molecules within its crystalline

structure. Gypsum contains 2 moles of water for each 1 mole of calcium sulfate.
-2
a) What is the gram formula mass of CaSO, * 2 H,Q? ’ ol "4 5
l — & -’ H r’;)
Coo :40,0% %\ =40.08 |11 {.0079d x4 = H4.03 +5Lp.0:3
S 7 32.005 %1 =233.065

Oiilera = . 87
O “ioxH =, LY - L L
180, 145

3[,0..03) I-[o/s),? g/mol
b) In the space provided, show a correct|numerical setup and calculate the percent composition by mass of water in

this compound. ok ”
MasS pArt . oy

- Which equation do you need to use? D/t’ COMQ il "f"_ﬂ_jq Q_?S Ll ple
G/o comp = 3. 03 « 160

H;;,\?j 20.93




Regents Chemistry: Temperature, Heat, & Heating/Cooling Curves Name: KE,\g

1.) The temperature of a sample of matter is a measure of the

average potential energy of the particles of the sample (3) total nuclear energy of the sample
(2) gverage kinetic energy of the particles of the sample (4) total thermal energy of the sample

2.) Which sample of ethanol has particles with the highest average kinetic energy?

10.0 mL of ethanol at 25°C (3) 100.0 mL of ethanol at 35°C
10.0 mL of ethanol at 55°C (4) 100.0 mL of ethanol at 45°C
3.) The graph below represents the heating curve of a substance that starts as a solid below its freezing point.
What is the melting point of this substance? 1200 Lt
30°C
(2) 85°C
90°C

(4) 120°C

Temperature {*C}

Time (minules)

4.) The graph represents the relationship between temperature and time as heat is added to a sample of H,0.

Which statement correctly describes the energy of the particles of Heating Curve for H,0
the sample during interval BC?
(1) Potential energy decreases and average kinetic energy
increases.
(2) Potential energy increases and average kinetic energy
s~ increases.
-@” otential energy increases and average kinetic energy remains
—""the same. ~100
(4) Potential energy remains the same and average kinetic energy
increases.

2004 — — = = e

100-F = = e oo e o e e e e o) D

Temperature {*C)

5.) Given the cooling curve of a substance:

;6 4 During which intervals is potential energy decreasing and
E average kinetic energy remaining constant?
2 (1Y AB and BC (3/DE and BC
?g (2)AB and CD (4) DE and EF
5
-
Time {min) !
6.) What is the amount of heat gngrgy released%\'Nhen 50.0 grams of water is cooled from 20.0°C to 10.0°C?
(1)5.00x 10°7J @09 x10°] (3)1.67x 10°]J (4) 1.13x 10°7

Q: TN ('50"‘\ -\%X 10 "‘2&\
= -2090 3



l(%ﬂ?xw‘.

7.} A 36-gram sample of water has an initial temperature of 22°C. After the sample absorbs 1200 joules of heat
energy, the final temperature of the sample is

_e.0°C jariaec 0.°c (4) 55°C

12002 (3LYW .\%)(X" 7#2') qﬂxg 2%.93¥°C
8.) What is the total amount of heat required to vaporize 1.00 gram of H,O(L) at 100.°C ang.l atmosphere?
(1)4.187 (2)3347] (3)3731] ((4) ?260 J

Q=™ W <
= (\q\22\0 I‘Q
9.) What is the minimum amount of heat required to complefgly melt 20.0 grams of ice at its melting point?
(1)20.07 (2)83.67 (3))6680 J (4)4520017

aLz AN Al g = (_2@1@3

10.) At standard pressure, the total amount of heat required to completely vaporize a 100.-gram sample of water
at its boiling point is
#92.26% 107 @226 % 10°] (3)2.26 x 10°J

ﬁ:" m“v s (\001224903: 2-‘2.(0)00@ Y

Base your answers to questions 11 through 13 on the information below.

Heat is added to a 200.-gram sample of H>O(s) to melt the sample at 0°C. Then the resulting H,O(£) is heated to
a final temperature of 65°C.

11.) Determine the total amount of heat required to completely melt the sample.
= m\'\ £
= (20033 )
(olo, OO

i 12.) Show a numerical setup for calculating the total amount of heat required to raise the temperature of the
H>O(£) from 0°C to its final temperature.

AT
2 (200Y4.\8 Y65~ 0)

13.) Compare the amount of heat required to vaporize a 200.-gram sample of H,O(¢£) at its boiling point to the
amount of heat required to melt a 200.-gram sample of H,O(s) at its melting point.

The heat m1v'wtd Fo vaporize (2260 3'}3) 'S
3{'%\&" trany Yo haok ralu'\rgd'b {\e\'\'s )
334 7q



Base your answers to questions 14 and 15 on the information below and on your knowledge of chemistry.

A sample of a substance is a liquid at 65°C. The sample is Heating Curve

heated uniformly to 125°C. 125

The heating curve for the sample at standard pressure is ©
shown to the right. o 110.4

=]
14.) Determine the boiling point of the sample at standard 8 954
pressure. ué. 80,

]
c’ 5 °c * 651

15.) State what happens to the potential energy of the A
particles of the sample during time interval BC.

’?O‘e Y. d..\ 25 EPSS .\ncmels Time (min)

Base your answers to questions 16 through 18 on the information below.

. . _ Water Bottle Investigation Data
A student investigated heat transfer using a

bottle of water. The student placed the bottle in 7 a.m, - 3 p.m.

a room at 20.5°C. The student measured the

temperature of the water in the bottle at 7 a.m. Mass of Mass of

and again at 3 p.m. The data from the Water Temp@erature Water Tempoerature

investigation are shown in the table to the right. (g) (°C) () (°C)
800. 12.5 800. 20.5

16.) Compare the average kinetic energy of the water molecules in the bottle at 7 a.m, to the average kinetic energy
of the water molecules in the bottle at 3 B .
26.5°C

Tha. one.XE a¥ Jpmn 1S reoder Yhon oX F o

17.) State the direction of heat transfer between the surroundings and the water in the bottle from 7 a.m. to 3 p.m.
neok “louwss -?rof\\; "\Mé Qreoundings 4o Yha. usedes

v ARY
18.) Show a numerical setup for calculating the change in the thermal energy of the water in the bottle from
7am.to3dpm.

QAT X}
1 (eooXu.12Y20.5-12.5

Base your answers to questions 19 and 20 on the information below.

The boiling point of a liquid is the temperature at which the vapor pressure of the liquid is equal to the pressure
on the surface of the liquid. The heat of vaporization of ethanol is 838 joules per gram. A sample of ethanol has
amass of 65.0 grams and is boiling at .00 aumosphere: .\

19.) Based on Table H, what is the temperature of this sampléhof ethanol? ”1’%““ o
\ aten> OV.D k@- (acceet 3B-80
20.) Calculate the minimum amount of heat required to completely vaporize this sample of ethanol. Your
response must include both a correct numerical setup and Sﬁig}lfgted result.

(o N\“\l
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Name: KE\l Vocabulary Review Station

(1) glectronegativity (3) first ionization energy

l.&ch term represents the attraction one atom has for the electrons in a bond with another atom?
electrical conductivity (4) mechanical energy

2.) The coefficients in a balanced chemical equation represent
1) the mass ratios of the substances in the reaction (3) the total number of electrons in the reaction
he mole ratios of the substances in the reaction (4) the total number of elements in the reaction

3.) Which type of formula represents the simplest whole-number ratio of atoms of the elements in a

compound?
(1) molecular formula . ‘ 3 ;:e‘mpirical formula
(2) condensed formula 4} structural formula

4.) In the wave-mechanical model of the atom, an orbital is defined as
J22 region of the most probable proton location
{2) 4 region of the most probable electron location
'{a circular path traveled by a proton around the nucleus
(4) a circular path traveled by an electron around the nucleus

5.) The atomic mass of magnesium is the weighted average of the atomic masses of
) all of the artificially produced isotopes of Mg
@ll of the naturally occurring isotopes of Mg
) the two most abundant artificially produced isotopes of Mg
(4) the two most abundant naturally occurring isotopes of Mg

6.) Which element has atoms with the strongest attraction for eleg
. e en
(1) chlorine

(2) nitrogen %rge%ite"' o.:\'ﬂv't. oxygen

7.) Which statement describes a reversible reaction at equilibrium?
(1) The activation energy of the forward reaction must equal the activation energy of the reverse

rons in a chemical bond?

reaction.
he rate of the forward reaction must equal the rate of the reverse reaction.
3) The concentration of the reactants must equal the concentration of the products.
(4) The potential energy of the reactants must equal the potential energy of the products.

8.) Which substance can not be broken down by a chemical change?
(1) ammonia 3) propanal
(2) ethanol (4)¥%irconinm

9.) Which term is defined as the difference between the potential energy of the products and the potential
energy of the reactants in a chemical reaction?

(1) activation energy 3) heat of fusion
(2) thermal energy 4Mheat of reaction

10.) Which statement describes one acid-base theory?
(d:An acid is an H" acceptor, and a base is an H™ donor.
2) An acid is an H" donor, and a base is an H" acceptor.
An acid is an H acceptor, and a base is an H" donor.
(4) An acid is an H™ donor, and a base is an H™ acceptor.



11.) Which notations represent different isotopes of the element sodium?

(1) S and '8 Na* and Na’
(2) $* and S% (4)§'Na and *Na
12.) Mbhat can be explained by the Arrhenius theory?
(1) the behavior of many acids and bases (3) the operation of an electrochemical cell
2) the effect of stress on a phase equilibrium (4) the spontaneous decay of some nuclei
13.) Any substance composed of two or more ¢lements that are chemically combined in a fixed proportion is
(1) an isomer (3) a solution
(2) an isotope (4)a compound
14.) All atoms of uranium have the same
¢l mass number (3) number of neutrons plus protons
@ tomic number (4) number of neutrons plus electrons
15.),E y%rocarbons are composed of the elements
(1) carbon and hydrogen, only (3) carbon, hydrogen, and oxygen
2‘)/carb0n and oxygen, only ‘ (4) carbon, nitrogen, and oxygen
16.}Which compounds are classified as electrolytes?
(1JKNO, and H,SO, (3) CHOCH; and H,SO,
7) KNO; and CpOH (4) CHs®CH; and CHa6H

17.) The isomers butane and methylpropane have
sxthe same molecular formula and the same properties
éﬁ)\w same molecular formula and different properties
) different molecular formulas and the same properties
(4) different molecular formulas and different properties

18.) The laboratory process in which the volume of a solution of known concentration is used to determine
the concentration of another solution is called
@itration
transmutation

(1) distillation
(2) fermentation

19.) All elements on the modern Periodic Table are arranged in order of increasing

(1) atomic mass B).number of neutrons per atom
(2) molar mass A_ (4) number of protons per atom

20.) The temperature of a sample of matter is a measure of the
average potential energy of the particles of the sample
(2) average kinetic energy of the particles of the sample
@) total nuclear energy of the sample
(4) total thermal energy of the sample

21.) Samples of four Group 15 elements, antimony, arsenic, bismuth, and phosphorus, are in the gaseous
phase. An atom in the ground state of which element requires the least amount of energy to remove its

) (3P
| \0""63;* - palHoN (4) Sb
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