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Question 1 /1
According to the periodic table an isotope of carbon always has
protons.
Periodic Table of the Elements
For Assessments Based on the 2010 Chemistry Standards of Learning
| Periodic Table of the Elements | Atomic mass — 28,0855
Group Symbol __Si
1 :
1.00794 Atomic number ———14 4.00260
1 ‘:' Name ——Silicon I'Le
Hydrogen Helium
1 2 13 14 15 16 17 18
6041 am218 10.81 12011 14,0067 15 0084 18508403 20179
2 lal Bf | Transition Elements ? E l:l ? I: hif
Lithium Baryllum Boron Carbon Nitrogan Oxygon Fluonng Noon
2298977 24.305 26.98154 280855 3057376 3208 35453 3048
5 | Na Mg Al Si P S Cl Ar
b 12 13 14 15 16 17 18
Sodium 3 4 5 6 T 8 9 10 1 12 Alumil Silicon | P Sulfur Chiarina Argon
§ 300883 4008 44 9550 4788 500415 51008 54 9380 55847 56 0332 5689 83546 6539 aarz 7259 T40216 78.96 79.804 8380
£(s| K Ca | Sc Ti v Cr | Mn | Fe | Co Ni | Cu | Zn | Ga | Ge | As | Se Br Kr
19 20 | 22 23 24 25 26 27 28 29 30 3 32 a3 34 a5 36
Potassium Calcium Scandium Titanium Vanadium | Chromium | Manganase Iron Cobalt Nickal Coppar Zinc Galum | Garmanium | Arsenic Selenium Broming Krypton
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Name:

Question 2 /1

Which element has the following Aufbau electron configuration?

3p

2p 411111

25|11
1s|1T

I:I lithium
I:I boron
I:I scandium
I:I sodium
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Name:

Question 3 /1

A 16 gram sample of Uranium-238 takes 13.4 billion years to decay to
2 grams remaining. What is the half life of this isotope?

6.7 billion years
40.2 billion years
4.46 billion years

L1 O] O

17.8 billion years

Question 4 /1

Choose the minimum thickness of material necessary to stop an alpha
particle:

D three inches of lead
D three feet of concrete
[] @ sheet of paper

D a sheet of aluminum foil
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Name:

Question 5 /1

Chlorine has two stable isotopes - 3°Cl and 37Cl. The average atomic
mass listed on the periodic table is 35.453 amu. Based on this information,
which of the following statements is most accurate?

The percent abundance of 3°Cl is less than the percent abundance of 3/Cl.

The percent abundance of 3°Cl is equal to the percent abundance of 3/Cl.

The percent abundance of 3°Cl is greater than the percent abundance of 37Cl.

HpERERE

The percent abundance of 3Cl is inversely proportional to the percent
abundance of ¥’Cl.

Question 6 M
What is the correct electron configuration for a silicon atom?

152 252 2p6 3s2 3p2

152 252 352 2p6 3p2

29c2 96 34

1s 2p

HpEnENN

152 252 Zp6 352 3p6 452 4p2

ID: 9900 Due Date: October 30, 2019 Page 4 of 25

https://henrico.schoology.com/assessment/2279047651/print?page_size=letter&layout=1&permutations=1 5147



10/25/2019 https://henrico.schoology.com/assessment/2279047651/print?page_size=letter&layout=1&permutations=1

Name:

Question 7 /1

A three-dimensional region around a nucleus where an electron may be found
is called a(n)

[ | orbital
[ ] spectra
[ ]| isotope

[ ] nucleus

Question 8 /1

How many half lives have occured if 300 grams of a radioactive isotope
decays until 9.375 grams is remaining?

[] 4 half lives
L] 3 half lives
[] 5 half lives
[] 6 half lives
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Name:

Question 9 /1

In 1932, beryllium atoms were bombarded with alpha particles. An
unknown radiation was produced. This radiation was composed of particles
with a neutral electrical charge and the approximate mass of a proton. This
particle became known as the

neutron
proton

electron

O L) L

isotope

Question 10 /1

Which subatomic particle increases the stability of the nucleus?

electron
proton
ion

neutron

HENREEN

ID: 9900 Due Date: October 30, 2019 Page 6 of 25

https://henrico.schoology.com/assessment/2279047651/print?page_size=letter&layout=1&permutations=1 7147



10/25/2019 https://henrico.schoology.com/assessment/2279047651/print?page_size=letter&layout=1&permutations=1

Name:

Question 11 /1

Record the volume of the ring to the correct number of significant figures.

e m | —
aé .
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Name:

Question 12 /1

If 21432Pb undergoes beta decay, and then the product of this
decay process undergoes another beta decay, what is the end

result (in addition to a beta particle)?

2144, pp

214g,4p0

212¢,;

212g55;

20682Pb

OO OO

/1
Question 13

Write the proper sig figs in the first blank and the exponent in
the second blank.

Higher frequencies allow faster transmission of data through WI Fl, also known
as bandwidth. Therefore, a frequency of 5 x10° Hz is the most desired for data
connections. Calculate the amount of energy required for this amount of
bandwidth using Plank's constant.

E = hv (Plank's constant, h = 6.626 x 1034 m?2 kg/s)

Energy of WiFi= x10 Joules
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Name:

Question 14 /1

An atom that has an atomic number of 19 and a mass number of
40 would be an isotope of which element?

Potassium (K)
Argon (Ar)

Calcium (Ca)

HpEREEN

Zirconium (Zr)

Question 15 /1

Use the word bank below to complete this sentence.

Isotopes Protons Neutrons lons Atoms Electrons

are different forms of the same element that

contain equal numbers of but different numbers of

in their nuclei.
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Name:

Question 16 /1

What type of radiation occured in the nuclear reaction below?

9 9
s Be — [ Be+t

I:I beta decay
I:I alpha decay
I:I positron decay

I:I gamma decay

Question 17 1

Radioactive iodine-131, often used in cancer treatments, decays
according to the following equation with a half-life of 8 days. If 1.00 ug of

131:51 is injected into a cancer patient. Determine the amount remaining
after 24 days.

D 0.125 pg remaining
D 0.333 pg remaining
D 0.250 pg remaining

D 0.500 pg remaining
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Name:

Question 18 /1

The isotope shown below has
25 +2
12Mg

I:I 12 protons, 13 neutrons, and 14 electrons
I:I 12 protons, 13 neutrons, and 10 electrons
I:I 25 protons, 12 neutrons, and 13 electrons

I:I 12 protons, 25 neutrons, and 14 electrons
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Name:

Question 19 /1

According to the Electromagnetic Spectrum, which of the following exhibits
the most energy?

The Electromagnetic

Spectrum

N
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Low Energy .'II _I".\.."'\ Sl\ _J'I High Energy
Wavelength | 'Wavelength Wavelength Wavelengths Wavelength
about 300 m | |about 3 m about 3 cm 400 — 700 nm about 30x the
(8 football (10 feet) (1 inch) (violet)  (red) diameter of a
fields) _ hydrogen atom
APTIE “Your Safer Source for Science”

Microwaves
AM Radio waves

Infrared light waves

HEEREEN

X-rays
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Name:

Question 20 /1

Which experiment proved that positively charged particles were
located in the nucleus?

D Gold Foil Experiment
D Oil Drop Experiment
D Cathode Ray Experiment

D Fussion Reaction Experiment

Question 21 /1

The half-life of thorium-227 is 18.72 days. How old is the sample, if
3 half lives have occured?

56.16 days
6.24 days
75.67 days

HENREEN

12.13 days
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Name:

Question 22 /1
Which of the following elements is a halogen?

Hydrogen (H)

Fluorine (F)

Nitrogen (N)

HpEREEN

Xenon (Xe)
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Question 23
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Which isotope has the longest half life?

g
Jh

g 8

&0 -

Undecayed particles (%)

40 -
a0 -
X -
10 -

. P IRA

Ca

HEERERN

ca
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8 16 24 32 4D 48 56 B4
Time (thousand years)

plutonium-239

rbon-14

both isotopes are the same

nnot be determined
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Name:

Question 24 n
Sugar dissolving in water is an example of
D a chemical property.
D a physical property.
D a physical change.

D a chemical change.

Question 25 /1

According to the periodic table, a neutral atom of nitrogen will have
electrons.

Periodic Table of the Elements
For Assessments Based on the 2010 Chemistry Standards of Learning

| Periodic Table of the Elements | Atomic mass —1 280855
Group Symbol — L Q¥
; : Si
premes Atomic number ————14 T
1 ‘:' Name ——— Silicon I'Le
Hydrogen Helium
1 2 13 14 15 16 17 18
5041 9218 1081 120111 14,0067 15,9654 18508403 | 20079
Li Be - B (¥ N o} F Ne
2 7 P Transition Elements 5 6 7 8 9 10
Lithium Baryllum Boron Carbon Nitrogan Oxygon Fluonng Noon
2208077 | 24305 2608154 | 260855 MITITE | 3206 35453 30.048
3| Na | Mg Al Si P S Cl Ar
1 12 13 14 15 16 17 18
Sodium i 3 4 5 6 T 8 9 10 1 12 Alumil Silicon | P Sulfur Chiarina Argon
_§ 30.0083 008 4495450 4788 BR84S 51.908 54,9380 55,847 56.9332 5860 83548 €539 60.72 72.59 749216 78.96 79.904 8380
£(s| K Ca | Sc Ti v Cr | Mn | Fe | Co Ni | Cu | Zn | Ga | Ge | As | Se Br Kr
19 20 21 22 23 24 25 26 27 28 28 a0 31 a2 ] 34 35 36
Potassium Calcium Scandium Titanium Vanadium | Chromium | Manganase Iron Cobalt Nickal Coppar Zinc Galum | Garmanium | Arsenic Selenium Broming Krypton
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Name:

Question 26 /1

The reaction times for an experiment are recorded below:

Trial # Reaction Time

1 30.3 sec
2 34.7 sec
3 28.5 sec

The actual expected reaction time was 31.0 seconds. The results were
both accurate and precise
precise but not accurate

accurate but not precise

O L) L

neither accurate nor precise

Question 27 A

Choose the atom below that is most likely to be stable:

L] 8L
[ 10
I:I 2915P
mR.
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Name:

Question 28 /1

True or False: According to Democritus, a single atom exhibits the
same chemical and physical properties as the element from which it came.

n

Question 29

What process would cause thorium-230 to decay to radium-226?

I:I beta decay

I:I alpha decay

I:I positron decay

I:I gamma decay
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Name:

Question 30

Which element is represented by the Bohr Model below:

[((2))})

N Rl

NS
i

I:I selenium
I:I sulfur

I:I phosphorus

I:I carbon
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Name:

Question 31 /1

The mass spectrum below belongs to

relakive
abundance

iz
[ | bromine isotopes
D chlorine isotopes
D rubidium isotopes
D krypton isotopes
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Name:

Question 32 /1

Which of the following is the same for both an atom of radioactive iodine and
an atom of stable iodine?

[. Mass number

[l. Atomic number

[Il. Number of neutrons
IV. Chemical properties
V. Half life

D Il and IV only

D , I, and Il only

D | and Il only

D IV only
D V only

Question 33 1

A pH indicator changes color when dry ice is added to water, indicating the
solution has become acidic. Is this a physical change or a chemical change?

I:I physical change

I:I chemical change
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Name:

Question 34 /1

Which image of the atom supports the Plum Pudding Model?

[]
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Name:

Question 35 /1

According to the Bohr model of the atom, a single electron from a hydrogen
atom

can jump to higher energy orbitals and fall back down again
orbits at a permanently xed distance from the nucleus
exists in many different orbitals at the same time

is located in the positively charged nucleus.

L1 O] O

Question 36 /1
In order for an atom to be neutral,
I:I the number of protons must equal the number of neutrons.
I:I the number of protons must equal the number of electrons.
I:I the number of neutrons must be greater than the number of electrons.

I:I the number of neutrons must be greater than the number of protons.
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Name:

Question 37 /1

Which part of Dalton’s First Atomic Theory of Matter was revised due to
the discovery of neutrons?

All atoms of the same element are identical
Atoms are tiny indivisible particles

Compounds are made of two or more atoms

HpEEEEN

Chemical reactions involve rearranging chemical bonds

Question 38 /1
The charge to mass ratio of a electron was discovered using the

Oil Drop experiment by Millikan

Cathode Ray Tube experiment by J.J. Thompson

Gold Foil experiment by Rutherford

HRERERN

Fussion Reaction by James Chadwick
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Name:

Question 39 /1

Carbon dioxide sublimes at -78.4 °C. This is an example of

[ | aphysical property
D a chemical property

Question 40 /1

Gold is called a noble metal because it does not corrode like other metals.

[ ] physical property

[ ] chemical property
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Answer Key Possible Points: 40  Factor: X2.50 Test Value: 100

Instructions for grading: Grade each question and tally the score to obtain the total test points. If the factor
does not equal 1, multiply the total points by the factor to obtain the student's final score.

Question 1

According to the periodic table an isotope of carbon always has & protons.

1 possible pts.

Question 2

Which element has the following Aufbau electron configuration?

3p

3s| 1

2p| 1] {1]1T

2s|1T
1s|1T

sodium

1 possible pts.
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Answer Key Possible Points: 40  Factor: X2.50 Test Value: 100

Question 3

A 16 gram sample of Uranium-238 takes 13.4 billion years to decay to 2 grams
remaining. What is the half life of this isotope?

4.46 billion years

1 possible pts.

Question 4

Choose the minimum thickness of material necessary to stop an alpha particle:

a sheet of paper

1 possible pts.

ID: 9900 Due Date: October 30, 2019 Page 2 of 21

https://henrico.schoology.com/assessment/2279047651/print?page_size=letter&layout=1&permutations=1 28/47



10/25/2019 https://henrico.schoology.com/assessment/2279047651/print?page_size=letter&layout=1&permutations=1

Answer Key Possible Points: 40  Factor: X2.50 Test Value: 100

Question 5

Chlorine has two stable isotopes - 3°Cl and 37Cl. The average atomic mass
listed on the periodic table is 35.453 amu. Based on this information, which
of the following statements is most accurate?

W :
The percent abundance of 3°Cl is greater than the percent abundance
of 37Cl.

1 possible pts.

Question 6
What is the correct electron configuration for a silicon atom?

152 252 2p® 352 3p2

1 possible pts.
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Answer Key Possible Points: 40  Factor: X2.50 Test Value: 100

Question 7

A three-dimensional region around a nucleus where an electron may be found is called
a(n)

orbital

1 possible pts.

Question 8

How many half lives have occured if 300 grams of a radioactive isotope decays until
9.375 grams is remaining?

5 half lives

1 possible pts.
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Answer Key Possible Points: 40  Factor: X2.50 Test Value: 100

Question 9

In 1932, beryllium atoms were bombarded with alpha particles. An unknown
radiation was produced. This radiation was composed of particles with a
neutral electrical charge and the approximate mass of a proton. This particle
became known as the

neutron

1 possible pts.

Question 10

Which subatomic particle increases the stability of the nucleus?

neutron

1 possible pts.
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Answer Key Possible Points: 40  Factor: X2.50 Test Value: 100

Question 11

Record the volume of the ring to the correct number of significant figures.

4.0ml, 4.0 ml

=
3

!III‘II!I]II!I'II
Hlllllllill]llll

ill]l Illlr

rllll'llllr

1 possible pts.
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Answer Key Possible Points: 40  Factor: X2.50 Test Value: 100

Question 12

If 2145,Pb undergoes beta decay, and then the product of this decay process undergoes
another beta decay, what is the end result (in addition to a beta particle)?

21484PO

1 possible pts.

Question 13

Enter the proper number of significant figures into the first box. The second box is for the
exponent.

Higher frequencies allow faster transmission of data through WI FI, also known as bandwidth.

Therefore, a frequency of 5 x10° Hz is the most desired for data connections. Calculate the
amount of energy required for this amount of bandwidth using Plank's constant. E =hv

(Plank's constant, h = 6.626 x 1034 m?2 kg/s)

Energy of WiFi= 3 x10 22 Joules

1 possible pts.
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Answer Key Possible Points: 40  Factor: X2.50 Test Value: 100

Question 14

An atom that has an atomic number of 19 and a mass number of 40 would be
an isotope of which element?

Potassium (K)

1 possible pts.

Question 15
Isotopes are different forms of the same element that contain equal

numbers of rrotons but different numbers of neutrons in their nuclei.

1 possible pts. / partial credit
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Question 16

What type of radiation occured in the nuclear reaction below?

9 9
D 4BE:+

gamma decay

1 possible pts.

Question 17

Radioactive iodine-131, often used in cancer treatments, decays according to

the following equation with a half-life of 8 days. If 1.00 ug of 13153l is injected

into a cancer patient. Determine the amount remaining after 24 days.

0.125 pg remaining

1 possible pts.
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Question 18

The isotope shown below has
25 +2
12Mg
12 protons, 13 neutrons, and 10 electrons

1 possible pts.
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Question 19

According to the Electromagnetic Spectrum, which of the following exhibits the most
energy?

The Electromagnetic Spectrum

© e
Qe | i I 2
g g ) .. - e C — [
o3 |t2 52| & £ - B 2 =
8|2 |E8|zs|Bg8 e o 2 0 £
S EobS |28 EQf © fe © S E
S 3% >0 88 E00 = N = o
< e FO |20 | 23K = > D xX O

| | | |
10° 10° 107 10° 10° 10'° 10" 10'210™ 10' 10 10° 10" 10"

Low Energy .'I 1\ : | A High Energy
| IIIl __I. ..\\ ..._.'\.\ 'II II' _JI \\"
Wavelength | 'Wavelength Wavelength Wavelengths Wavelength
about 300 m | |about 3 m about 3 cm 400 — 700 nm about 30x the
(8 football (10 feet) (1 inch) (violet)  (red) diameter of a
fields) _ hydrogen atom
APTIE “Your Safer Source for Science”

X-rays

1 possible pts.
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Question 20

Which experiment proved that positively charged particles were located in
the nucleus?

Gold Foil Experiment

1 possible pts.

Question 21

The half-life of thorium-227 is 18.72 days. How old is the sample, if 3 half lives have
occured?

56.16 days

1 possible pts.

Question 22

Which of the following elements is a halogen?

Fluorine (F)

1 possible pts.

ID: 9900 Due Date: October 30, 2019 Page 12 of 21

https://henrico.schoology.com/assessment/2279047651/print?page_size=letter&layout=1&permutations=1 38/47



10/25/2019 https://henrico.schoology.com/assessment/2279047651/print?page_size=letter&layout=1&permutations=1

Answer Key Possible Points: 40

Question 23

Which isotope has the longest half life?

g
Jh

g 8

[y
80

Undecayed particles (%)

40 -
a0 -
X -
10 -

0 8 16 24 32 %0 48 =5 B4
Time (thousand years)

plutonium-239

1 possible pts.

Question 24

Sugar dissolving in water is an example of

a physical change.

1 possible pts.
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Question 25
According to the periodic table, a neutral atom of nitrogen will have 7 electrons.

1 possible pts.

Question 26

The reaction times for an experiment are recorded below:

Trial # Reaction Time

1 30.3 sec
2 34.7 sec
3 28.5 sec

The actual expected reaction time was 31.0 seconds. The results were
accurate but not precise

1 possible pts.
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Question 27

Choose the atom below that is most likely to be stable:

10,5

1 possible pts.

Question 28

True or False: According to Democritus, a single atom exhibits the same
chemical and physical properties as the element from which it came.

True

1 possible pts.

Question 29

What process would cause thorium-230 to decay to radium-226?

alpha decay

1 possible pts.
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Question 30

Which element is represented by the Bohr Model below:

sulfur

1 possible pts.
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Question 31

The mass spectrum below belongs to

relakive
abundance

miz
chlorine isotopes
1 possible pts.
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Question 32

Which of the following is the same for both an atom of radioactive iodine and
an atom of stable iodine?

[. Mass number

[I. Atomic number

[ll. Number of neutrons

IV. Chemical properties

V. Half life

Il and IV only

1 possible pts.

Question 33

A pH indicator changes color when dry ice is added to water, indicating the
solution has become acidic. Is this a physical change or a chemical change?

chemical change

1 possible pts.
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Question 34

Which image of the atom supports the Plum Pudding Model?

1 possible pts.

Question 35
According to the Bohr model of the atom, a single electron from a hydrogen atom

can jump to higher energy orbitals and fall back down again

1 possible pts.

Question 36
In order for an atom to be neutral,

the number of protons must equal the number of electrons.

1 possible pts.
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Question 37

Which part of Dalton’s First Atomic Theory of Matter was revised due to the discovery
of neutrons?

All atoms of the same element are identical

1 possible pts.

Question 38
The charge to mass ratio of a electron was discovered using the

Oil Drop experiment by Millikan

1 possible pts.

Question 39

Carbon dioxide sublimes at -78.4 °C. This is an example of

a physical property

1 possible pts.
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Question 40

Gold is called a noble metal because it does not corrode like other metals.

chemical property

1 possible pts.
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