Regents Chemistry Exam Prep

August 8 -11, 2017
Miss Virga

Name: V‘ R (ﬂA

In this packet, you will find:
¢ Guided notes to various topics in Regents Chemistry
¢ Each topicis followed by sets of questions taken from previous Regents exams

(Chemistry Regents Exam )

Wednesday August 16
8—11am
\ Room #2022 y

Additional resources to prepare for the exam:
o Check out Miss Virga’s website! (missvirga.weebly.com)
o Castle Learning (tons of Regents practice questions)
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The list below shows four samples: A, B, C, and D.
A) HCl(aq)

; ) NaCl(ag)
(C) HCl(g)

(D) NaCl(s)

Which samples are substances?

A, Aand B B. Aand C C. Cand B @Ca.ndD

Which type of matter is composed of two or more different elements that
are chemically combined in a definite ratio?

@ a compound

C. a homogeneous mixture D.

A. a solution

a heterogeneous mixture

Which terms are used to identify pure substances?

. ~
A. an element and a mixture \1-3) an element and a compound

C. a solution and a mixture D. a solution and a compound

Which two substances can not be broken down by chemical change?

~
@ C and Cu

D. CO; and Cu

A, C and CuO

C. CO; and CuQ

Matter that is composed of two or more different elements chemically
combined in a fixed proportion is classified as

@ a compound B. an isotope C. a mixture D. a solution

Which sample of matter is a single substance?

@ ammonia gas

C. hydrochloric acid D. salt water

A, air
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10.

11

Two solid samples each contain sulfur, oxygen, and sodium, only. These
samples have the same color, melting point, density, and reaction with

an aqueous barium chloride solution. It can be concluded that the two

samples are the same

(AE‘/ compound 7 element

Which substance can be broken down by chemical means?

@ co B. Ce C. Ca D. Cu

C. mixture D/ solution

Every water molecule has two hydrogen atoms bonded to one oxygen
atom. This fact supports the concept that elements in a compound are

@ chemically combined in a fixed proportion
'B\ chemically combined in proportions that vary
C. physically mixed in a fixed proportion

D. physically mixed in proportions that vary

Which substance can not be broken down by a chemical change?

B. propanal @ tungsten

Base your answer(s) to the following question(s) on the information below.

A. methane D. water

Archimedes (287-212 BC), a Greek inventor and mathematician,
made several discoveries important to science today. According to a
legend, Hiero, the king of Syracuse, commanded Archimedes to find out if
the royal crown was made of gold, only. The king suspected that the
crown consisted of a mixture of gold, tin, and copper,

Archimedes measured the mass of the crown and the total amount of
water displaced by the crown when it was completely submerged, He
repeated the procedure using individual samples, one of gold, one of tin,
and one of copper. Archimedes was able to determine that the crown was
not made entirely of gold without damaging it.

Identify one physical property that Archimedes used in his comparison of
the metal samples.

MASS § volume dunsg ity
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Base your answer(s) to the following question(s) on the information below.

A weather balloon has a volume of 52.5 liters at a temperature
of 295K, The balloon is released and rises to an altitude where the
temperature is 252 K.

How does this temperature change affect the gas particle motion?
Particies sicw dowwn
Samples of SO;(g) and Nz(g) contain equal numbers of molecules. If the

gases are at STP, the samples have
@ equal volumes

D. the same density

A. equal numbers of atoms

C. the same molecular mass

Equal volumes of SOz(g) and NO(g) at the same temperature and pressure
would have the same

Gas, L quid

i
i

t
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4. Under the same conditions of temperature and pressure, a liquid differs
from a gas because the particles of the liquid

A. are in constant straight-line motion

B. take the shape of the container they occupy

C. have no regular arrangement

have stronger forces of attraction between them

5. As the temperature of a given sample of a gas is increased at constant
pressure, the volume of the gas will

‘ B.) increase

A. decrease C. remain the same

Y\
A. number of atoms l B/ number of molecules
C. mass D. density
Sauple | Substance | Temp. | Pressure | Volume
® | m | @

A He | 1 2.4

B []) 273 1 22.4

C Ne 273 2 24

D Ny 546 2 44.8

E Ar 546 2 44.8

The table here shows the temperature, pressure, and volume of five samples. Which sample contains the same number of molecules as sample A?

A E

ok

c. e D. D

An assumption of the kinetic theory of gases is that the particles of a gas
have

\h\ little attraction for each other and a significant volume

@ little attraction for each other and an insignificant volume
C\ strong attraction for each other and a significant volume

Bs. strong attraction for each other and an insignificant volume

Under which conditions does a real gas behave most like an ideal gas?

A. at low temperatures and high pressures
B. at low temperatures and low pressures
C. at high temperatures and high pressures

@ at high temperatures and low pressures
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9.  The kinetic molecular theory assumes that the particles of an ideal gas

7,

‘(‘.‘)”" in random, constant, straight-line motion
ﬁ\ are arranged in a regular geometric pattern
E.\ have strong attractive forces between them

}5».. have collisions that result in the system losing energy

10. r'él STP, which sample contains the same number of molecules as
! y liters of COa(g) at STP?

A. 5.6L of NOa(g) B. 75L of Ha(g)

¢ (AL of Ny(e) D. 224L of CO(g)

11. A cylinder with a movable piston contains a sample of gas having a
volume of 6.0 liters at 293K and 1.0 atmosphere. What is the volume of
the sample after the gas is heated to 303 K while the pressure is held at

1.0 atmosphere?

-
A, 9.0L @6.2L

C. 58L D. 40L
s . R

145



12. When the vapor pressure of a liquid in an open container equals the

atmospheric pressure, the liquid will
@boﬂ

13. The boiling point of water at standard pressure is | (U L + < gt 3

A, freeze B. crystallize C. melt

A, 0.000K B. 100K c. 213K /D) 33K

14. According to Reference Table H, what is the vapor pressure of propanone
at 45°C?

Nica

kC) 70.kPa

15. Using your knowledge of chemistry and the information in Reference
Table H, which statement concerning propanone and water at 50°C is
true?

A. 22kPa B. 33kPa D. 98kPa

A. Propanone has a higher vapor pressure and stronger intermolecular
.. forces than water.

\
@Pmpanonc has a higher vapor pressure and weaker intermolecular
forces than water.

",

Propanone has a lower vapor pressure and stronger intermolecular
forces than water.

. Propanone has a lower vapor pressure and weaker intermolecular
forces than water.

16. Which substance has the lowest vapor pressure at 75°C?

7’

A, water ("B. ) ethanoic acid

C. propanone D. ethanol

17. Which liquid has the highest vapor pressure at 75°C?

A. ethanoic acid B. ethanol

@mpanone

D. water
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18. Base your answer(s) to the following question(s) on the information below
and on your knowledge of chemistry.

Cylinder A has a movable piston and contains hydrogen gas.
An identical cylinder, B, contains methane gas. The diagram below
represents these cylinders and the conditions of pressure, volume,
and temperature of the gas in each cylinder.

Cylinder A Cylinder B

-

_1

Hydrogen gas Methane gas
] P=12atm —1 P=12atm
— V=1.25L — V=125L
1 T=293K ] T=293K

Show a numerical setup for calculating the volume of the gas in cylinder B

at STP. (RS ~.I.'S.) AL
293 2.7%

19. Base your answer(s) to the following question(s) on the information below
and on your knowledge of chemistry.

Ethane, C;Hg, has a boiling point of —89°C at Ethane, C,Hg,
has a boiling point of —89°C at standard pressure. Ethanol,
C;HsOH, has a much higher boiling point than ethane at standard
pressure, At STP, ethane is a gas and ethanol is a liquid.

A liquid boils when the vapor pressure of the liquid equals the atmospheric

pressure on the surface of the liquid. Based on Table H, what is the

boiling point of ethanol at standard pressure? 4 _i -
39°C

20. Base your answer(s) to the following question(s) on the information below.

In a laboratory, a glass tube is filled with hydrogen gas at a
very low pressure. When a scientist applies a high voltage between
metal electrodes in the tube, light is emitted. The scientist analyzes
the light with a spectroscope and observes four distinct spectral lines.
The table below gives the color, frequency, and energy for each of
the four spectral lines. The unit for frequency is hertz, Hz.

Visible Spectrum of Hydrogen

Color Frequency | Ene
(x10¥ Hz) | (x10-PJ)
red 4.6 3.0
blue green 6.2 4.1
blue 6.9 4.6
violet 73 4.8

Identify one condition not mentioned in the passage, under which hydrogen
gas behaves most like an ideal gas.

h gh Femper atuit
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1. As the average kinetic energy of a substance increases, the temperature of

the sample
G)\creases C.

A. decreases remains the same

2.  Which statement describes the transfer of heat energy that occurs when an
ice cube is added to an insulated container with 100 milliliters of water at

25°C?
)\ Both the ice cube and the water lose heat energy.
\B.\ Both the ice cube and the water gain heat energy.
C. The ice cube gains heat energy and the water loses heat energy.

A~
\ \D)The ice cube loses heat energy and the water gains heat energy.

3.  What occurs when a 35-gram aluminum cube at 100.°C is placed in
90. grams of water at 25°C in an insulated cup?

A, Heat is transferred from the aluminum to the water, and the
temperature of the water decreases.

""B. “\Heat is transferred from the aluminum to the water, and the
emperature of the water increases.

b\Heat is transferred from the water to the aluminum, and the
temperature of the water decreases.

“P, Heat is transferred from the water to the aluminum, and the

\Qmperature of the water increases.

4. Object A at 40.°C and object B at 80.°C are placed in contact with each
other. Which statement describes the heat flow between the objects?
A. Heat flows from object A to object B
(- B.\ Heat flows from object B to object A
N
C. Heat flows in both directions between objects.

D. No heat flow occurs between

page 1

5. Which sample has particles with the lowest average kinetic energy?

B. 2.0g of at 30.°C

@ 9.0g of Tat 20.°C

A. 10g of Lat 50.°C
C. 70g of Lat 40.°C

6. In a laboratory where the air temperature is 22°C, a steel cylinder at
100°C is submerged in a sample of water at 40°C. In this system, heat
flows from

\ both the air and the water to the cylinder
B. both the cylinder and the air to the water

\S\ the air to the water and from the water to the cylinder

f\ﬁ-.\)the cylinder to the water and from the water to the air
T

7. What is the amount of heat energy released when 50.0 grams of water is
cooled from 20.0°C to 10.0°C?

~

~
A. 5.00)-:102](}3/.)2.09x1031 C. 167x10°7 D. 1.13x108]

(= C D

= (60 Y.15)10)

= 2090

8. What is the total number of joules released when a 5.00-gram sample of
water changes from liquid to solid at 0°C?
——

Artt T g

A, 3347 @1,6‘70] C. 272607 D.
m H {

f = 41
(5)(334)
9.  Which change of phase represents sublimation?

@ solid to gas

D. liquid to solid

11,3007

1]

A, solid to liquid

C. liquid to gas



10. Which sample of iodine will sublime?

~

A L@ B. L) C. Iyaq) D. | I(s)

11, Which element is a solid at STP?

A, fluorine iodine

C. bromine D. chlorine

12. Base your answer(s) to the following question(s) on the information below.

Heat is added to a 200.-gram sample of H;O0(s) to melt the
sample at 0°C. Then the resulting H,O(¢) is heated to a final
temperature of 65°C.

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 Hz0(s) at its melting point.

It takes move heat
v Wi ,)('J-J" ' 28 J(l’h’,_fl m L’H :
13. Base your answer(s) to the following question(s) on the heating curve

below, which represents a substance starting as a solid below its melting
point and being heated at a constant rate over a period of time.

A F

Temperature (K)

Time (min)

What is happening to the average kinetic energy of the particles during
segment BC?

( o nGtant
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14. The graph below represents the uniform heating of a sample of a substance
starting as a solid below its melting point.

Temperature (°C)

Time (min)

Which statement describes what happens to the energy of the particles of
the sample during time interval DE?

»

A, ,Average kinetic energy increases, and potential energy remains the
same
/B./ Average kinetic energy decreases, and potential energy remains the

)H same.
@v&rage kinetic energy remains the same, and potential energy
increases.

D. Average kinetic energy remains the same, and potential energy
decreases.
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1.  The atomic number of an atom is always equal to the total
number of

A. neutrons in the nucleus
T

B.) protons in the nucleus
C. neutrons plus protons in the atom

D. protons plus electrons in the atom

2.  Which atom has a nucleus that contains 13 protons and
14 neutrons?

y
A. Mg B. Be @Al D. N

3.  Which of the following atoms has the greatest nuclear
charge?

A Al @Ar C. Si D. Na

4. Which two particles have approximately the same mass?

A. neutron and electron B. neutron an deutron

x;";\

Uoton and neutron D. proton and electron
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What is the charge of the nucleus in an atom of oxygen
-17?
-~

™
B, =2 (_c/us

A 0 D. +17

Which diagram represents the nucleus of an atom of %;Al ?

o
() O

Which phrase describes an atom?
A. a negatively charged nucleus surrounded by positively
charged protons

B. a negatively charged nucleus surrounded by positively
charged electrons

C. a positively charged nucleus surrounded by negatively

_ charged protons
C

(w4

a positively charged nucleus surrounded by negatively
charged electrons



8. The atomic mass of magnesium is the weighted average
of the atomic masses of

A.

@ all of the naturally occurring isotopes of Mg

. the two most abundant artificially produced isotopes
of Mg

all of the artificially produced isotopes of Mg

D. the two most abundant naturally occurring isotopes of
Mg

9. The light produced by signs using neon gas results from
electrons that are

—

Q)

B. moving from a lower to a higher principal energy
level

moving from a higher to a lower principal energy
level

C. being lost by the Ne(g) atoms

being gained by the Ne(g) atoms

10. Which is an electron configuration for an atom of chlorine

in the excited state?

A, 2-8-7 B. 2-8-8

@ 2-8-6-1

D. 2-8-7-1
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11. The bright-line spectrum of an element in the gaseous

phase is produced as

A. protons move from lower energy states to higher

energy states

B. protons move from higher energy states to lower
energy states

C. electrons move from lower energy states to higher

energy states

electrons move from higher energy states to lower
energy states

12. Base your answer(s) to the following question(s) on the
information below.

The accepted values for the atomic mass and
percent natural abundance of each naturally occurring
isotope of silicon are given in the data table below.

Naturally Occurring Isotopes of Silicon

Isotope Atomic Mass Percent Natural
(atomic mass units) | Abundance (%)
Si-28 27.98 92.22
Si-29 28.98 4.69
Si-30 29.97 3.09

Determine the total number of neutrons in an atom of

Si-29.
R4-14 =

(%)

13. Base your answer(s) to the following question(s) on the

data table below, which shows three isotopes of neon.

Isotope Atomic Mass Percent Natural
(atomic mass units) Abundance
20Ne 19.99 90.9%
21Ne 20.99 0.3%
22Ne 21.99 8.8%

In terms of atomic particles, state one difference between
these three isotopes of neon.

DAL # ot nexdrons
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Base your answer(s) to the following question(s) on the
information below.

Naturally Occurring Isotopes of Copper

Isotope | Percent Natural Atomic Mass
Notation | Abundance (%) | (atomic mass units, u)
Cu-63 69.17 62.930
Cu-65 30.83 64.928

In the space below, show a correct numerical setup for
calculating the atomic mass of copper.

Base your answer(s) to the following question(s) on the
diagram below, which shows bright-line spectra of selected
elements.

Bright-Line Spectra

u | | [ |
i l |
He [ | |11

Na |
Unknown l | | l

Explain how a bright-line spectrum is produced, in terms
of excited state, energy transitions, and ground state.

¢lechons gy fom

N

oxcitad State batk

Jro on 0 f)}/uuu\l‘

Stqte .

) (03053 x4
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16. Base your answer(s) to the following question(s) on the
information below.

In living organisms, the ratio of the naturally
occurring isotopes of carbon, C-12 to C-13 to C-14,
is fairly consistent. When an organism such as a
woolly mammoth died, it stopped taking in carbon,
and the amount of C-14 present in the mammoth
began to decrease. For example, one fossil of a
woolly mammoth is found to have % of the amount
of C-14 found in a living organism.

State, in terms of subatomic particles, how an atom of
C-13 is different from an atom of C-12.

25)

C/’(?a has 1 mowe

nadtron then

(-2,

17. The diagram below represents the bright-line spectra of

four elements and a bright-line spectrum produced by a
mixture of three of these elements.

Bright-Line Spectra
400 500 600 700 750

e eon S O T
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00 800

400 5 700 750

Wavelength (nm)

Which element is not present in the mixture?

~.

N
A A B. D cC X ) D Z



