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STAAR CHEMISTRY
REFERENCE MATERIALS e

Academic Readiness

e ST/AR

ATOMIC STRUCTURE

Speed of light = (frequency)(wavelength) c="Ffr
Energy = (Planck’s constant)(frequency) Ephomn = hf
Energy = (Planck’s constant)(speed of light) £ _ E

(wavelength) photon N

BEHAVIOR OF GASES

sum of the partial pressures)

Total pressure of a gas = ( of the component gases

=R +Ah+A+

(Pressure)(volume) = (moles)(ideal gas constant)(temperature) PV = nRT
(Initial pressure)(initial volume) _ (final pressure)(final volume) PlV1 _ P2V2
(Initial moles)(initial temperature) ~ (final moles)(final temperature) anl n2T2
(Initial pressure)(initial volume) = (final pressure)(final volume) PV, = PV,
(Initial volume) . (final volume) V1 _ V2
(Initial temperature)  (final temperature) T1 - T2
(Initial volume)  (final volume) V1 _ V2
(Initial moles)  (final moles) n, o n,
SOLUTIONS
. I
Molarity = r.noles of solste M — mol
liter of solution L
Tonization constant of water = [ NYdrogen ion )(hydroxide ion K = [H'][OHT]
concentration /\ concentration w
Volume of \( molarity of} _ { volume of |\ molarity of VM =VM
solution 1 )\ solution 1 ] — \ solution 2 J\ solution 2 1 2 2
pH = —logarithm (hydrogen ion concentration) pH = —log[H™]
THERMOCHEMISTRY
. . specific\( change in _
Heat gained or lost = (mass)( heat )(temperature) Q= mcpAT

Enthalpy of _ [ enthalpy enthalpy _ o o
reaction = \of products) ~ | of reactants AH = AH¢(products) — AH¢(reactants)
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Academic Readiness
OTHER FORMULAS

mass D —
volume

e STAAR

Density =

accepted value — experimental value
accepted value

Percent error = ( )(100)

actual yield )(100)
theoretical yield

CONSTANTS AND CONVERSIONS

Avogadro’s number = 6.02 x 10°° particles per mole

Percent yield = (

h = Planck’s constant = 6.63 x 107> J.s

c = speed of light = 3.00 x 10°

w|3

mol )2
L

0 1
1e neutron = 0n

KW = jonization constant of water = 1.00 x 1014<
alpha particle (o) = 3He beta particle (B) = _
standard temperature and pressure (STP) = 0°C and 1 atm

0°C = 273K

L
volume of ideal gas at STP = 22.4 —
mol

1cm® =1mL =1 cc

1 atm = 760 mm Hg = 101.3 kPa

L - atm L - kPa L-mmH
R = ideal gas constant = 0.0821 = 8.31 = 62.4 —-mm™9
mol - K mol - K mol - K

1 calorie (cal) = 4.18 joules (J)

1000 calories (cal) = 1 Calorie (Cal) = 1 kilocalorie (kcal)

RULES FOR SIGNIFICANT FIGURES

Non-zero digits and zeros between non-zero digits are always significant.

Leading zeros are not significant.

Zeros to the right of all non-zero digits are only significant if a decimal point is shown.
For values written in scientific notation, the digits in the coefficient are significant.

In a common logarithm, there are as many digits after the decimal point as there are
significant figures in the original number.

u b WN -
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EXAMPLE ITEMS Chemistry, Sem 2

1

The equation shown represents a gas-producing reaction.

2KNO, — 2KNO, + O,

After 55.551 grams of solid KNO, (molar mass = 101.102 g/mol) completely decomposes, what
volume of oxygen gas, O,, is produced at Standard Temperature and Pressure (STP)?

O 0o w >

A

6.154 liters
8.000 liters
12.31 liters
22.40 liters

Which statement correctly compares nuclear fusion and nuclear fission?

Fission requires a high density and high temperature environment, while fusion requires
high speed neutrons to initiate.

Fission requires little energy to split the atoms, while fusion takes extremely high energy
to bring two or more atoms together.

Fusion is the union of two or more lighter atoms into a larger one, while fission is the
splitting of a large atom into two or more smaller ones.

Fission is the union of two or more lighter atoms into a larger one, while fusion is the
splitting of a large atom into two or more smaller ones.

What is the pH of a solution with hydrogen ion concentration of 1 x 10°¢ M?

-6

107

6
log(-6)

Which substance is soluble in water?

4
A

C

D

Pb (CO3 )2
Ag,PO,
Sn (CrO4 )2

NH,CI
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EXAMPLE ITEMS Chemistry, Sem 2

:> Use the solubility curves to answer the next question.

Solubility of Salt
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Seventy grams of four substances are added to 100 grams of water in four separate beakers. The
S water in all four beakers is held at 50 °C. Which substance makes an unsaturated solution?

A KNO,

B NaCl

C KCIO,
D K,Cr,0,

6 The unbalanced reaction shown represents the decay of Zggu.
238 234
U > Th+7?

What kind of particle must be emitted to balance this equation?

A Alpha

B Beta

C Neutron
D Positron

Dallas ISD - Example Items



EXAMPLE ITEMS Chemistry, Sem 2

7 A student used calorimetry to determine the heat lost by a piece of candy as it cools. She placed
the candy in a beaker of water. The table shows the measurements she made during her

experiment and the known value she used for the specific heat of water.

Mass of water 100.0 g
Mass of candy 7.0g
Initial temperature of water 24.0 °C
Initial temperature of candy 100.0 °C
Final (highest) temperature of water |26.0 °C

Specific heat of water

4.18 1/(ge°C)

Based on the values in the table, how much heat was lost by the candy?

A 2170 ]
B 836]
C 5181
D 58.5]

8 An expandable (V is not constant) container holds 15 liters of a gas at a pressure of 2.5 atm
and at a temperature of 320 K. The volume of the container is then increased to a new
volume of 25 liters while the temperature is held constant at 320 K. What is the new

pressure in the container?

A 4.2 atm
B 2.5 atm
C 1.5 atm
D 0.7 atm

Dallas ISD - Example Items




EXAMPLE ITEMS Chemistry, Sem 2

Three cups of carbonated soda are lowered into cups of water at varying temperatures.

9
Cup of carbonated soda Cup of carbonated soda Cup of carbonated soda
Cup A Cup B Cup C
Cold water Water at room temperature Hot water

All other factors being equal, in which cup does the greatest release of dissolved gas occur?

A Cup A
B Cup B
C Cup C
D All cups will release an equal amount of gas, because temperature is not a factor.

Water is a molecule with slightly positive hydrogen atoms and a slightly negative oxygen atom.
10 This unique arrangement gives water its —

A conductivity properties
B electrolytic properties
C nonpolarity

D polarity

Dallas ISD - Example Items



EXAMPLE ITEMS Chemistry, Sem 2

Which term describes the substance that is completely consumed during a chemical reaction?

11

Excess reactant

A

B Limiting reactant
C Percent yield

D

Theoretical yield

Which statement is one of the assumptions of the kinetic molecular theory of gasses?

12
A Collisions between gas particles and container walls are inelastic.
B The temperature of a gas depends on the average potential energy of the gas particles.
C Gas particles are much larger than the distance between them.
D The volume of a gas is mostly empty space.

A large beaker has 2.75 L of a solution containing 5.25 moles of copper (II) sulfate in water.
13 What is the molarity of the solution?

A 2M

B 1.91 M
C 0.524 M
D 0.5M

Ethyne, a fuel used in oxyacetylene torches, is produced from the reaction shown.

14
2C+H, + 228.2 kJ » C,H,

Based on the equation, what type of reaction is used to produce ethyne?

Endothermic, because heat is absorbed.
Exothermic, because heat is released.

Endothermic, because heat is released.

o 0O w »

Exothermic, because heat is absorbed.
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EXAMPLE ITEMS Chemistry, Sem 2

1 Two blocks of metal are separated and have different temperatures as shown. The blocks are
5 then pushed together so that they touch.

—— sV = e
Block 1 Block 2 Block 1 Block 2
60°C 25°C

Which statement describes the resulting heat flow?

Heat flows from Block 1 to Block 2.

A
B Heat flows from Block 2 to Block 1.
C There is no heat flow.

D

Heat flows back and forth from one block to the other.
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EXAMPLE ITEMS Chemistry Key, Sem 2

Item# | Key SE Process Skills SE Justification

Perform stoichiometric calculations, including

1 A C.8G 2G determination of mass and gas volume relationships
between reactants and products.

2 C C.12B -- Compare fission and fusion reactions.

3 C C.10H 2G _CaIcuIate the [:_)H of a solution using the hydrogen
ion concentration.
Apply the general rules regarding solubility through

4 D c.10B -- . o ; .
investigations with aqueous solutions.

5 A C.10E 2H Distinguish among types of squ’Flons such as
unsaturated and saturated solutions.

6 A C.12A 2G Describe radioactive de_cay processes in terms of
balanced nuclear equations.

7 B C.11D 2G Perform calculations mvoIvmg_heat, mass,
temperature change and specific heat.

8 C C.9A 2G Calculate the rfelatlonshlp betwet_an pressure a?d
volume for an ideal gas as described by Boyle’s law.

9 C C.10F >H Investigate factors that influence gas solubilities,
such as temperature.

10 D C.10A . Describe the unique role of water in solutions in
terms of polarity

11 B C.8H . Describe the concept of limiting reactants in a
balanced chemical equation.

12 D C.9B 3A Describe the postulates of kinetic molecular theory.

13 B C.10C 2G CaIcuI_ate the concentration of solutions in units of
molarity.

14 C.11C -- Classify reactions as exothermic or endothermic.

15 C.11B 21 Describe the processes of heat transfer.
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