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Which species represents a chemical compound?

D)

D)

D)

A NHg* B) Na C) NaHCO3
Which terms are used to identify pure substances?
A) asolution and a mixture C) anelementand a mixture
B) asolution and a compound D) anelementand a compound
Which particle diagram represents one pure substance, only?
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Given the simple representations for atoms oftwo elements:
(O = an atom of an element
@ - an atom of a different element

Which particle diagram represents molecules of only one compound in the gaseous phase?
A lcs0 @O < loso 8 %
B) ; ‘ D) (%p %)

e® O & 3
Which substance can be decomposed by a chemical change?
Ay Cu B) Cr C) Co
Which substance can notbe decomposed bya chemical change?
A) H»oO B) Ne C) HF
Which must be a mixture of substances?
A) gas B) liquid C) solid

When a mixture of water, sand, and saltis filtered, what passes through the filter paper?

A) water, sand, and salt
B) waterand salt, only

C) water, only
D) water and sand, only

D)
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9 Which mixture can be separated by using the equipment shown below?

Ring stand

Iron ring
Filter paper

——— Glass funnel

Beaker

A) NaCl(aq) and SiOx(s) C) COg2(aq) and CgH{20g(aq)
B) NaCl(aq) and CgH120g(aq) D) CO2(aq)and NaCl(aq)

10) Which process represents a chemical change?

A) evaporation of water C) corrosion of copper
B) crystallization of sugar D) melting ofice

11)  Which of the following changes is exothermic?

A) freezing of water C) sublimation of iodine
B) melting ofiron ‘D) vaporization of ethanol

12)  As the temperature of a substance decreases, the average kinetic energy of its particles
A) remains the same B) decreases C) increases
13)  Which grouping of the three phases of bromine is listed in order from left to right for increasing distance between
bromine molecules?
A) gas, liquid, solid C) solid, liquid, gas
B) solid, gas, liquid D) liguid, solid, gas

14)  Which 5.0-milliliter sample of NH3 will take the shape of and completely fill a closed 100.0-milliliter container?
A NH3() B) NH3(aq) C) NHs(g) D) NHg(s)

15) [n which material are the particles arranged in a regular geometric pattern?
A CO2(9) C) Cq2H22011(s)
B) NaCl(aq) D) H20()

16)  Whatis the formula of nitrogen (Il) oxide?
A) NOp B) N2O4 C) NO D) N2O

17)  Which formula correctly represents the composition of iron (1) oxide?
A) Fes0O»p B) Feg0O C) FensO3 D) FeO3

18)  Whatis the correct IUPAC name for the compound NH4CI?

A) ammonium chlorate C) nitrogen chloride
B) nitrogen chlorate D) ammonium chloride

19) Which substance has a chemical formula with the same ratio of metal ions to nonmetal ions as in potassium sulfide?
A) sodium oxide C) magnesium oxide
B) magnesium chloride D) sodium chloride

20)  Whatis the correct formula for iron (Il phosphate?
A) FePO4 B) Fe3(PO4)2 C) FesPsp D) FeP
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21) Which of the following is an empirical formula?

Ay CoHyg B) CaHg C) P20s D) P40g
22) Which pair of formulas correctly represents a molecular formula and its corresponding empirical formula?

A) CoHpand CH C) CgHgand CoH»p

B) CaHgandCHsp D) Cg4Hgand CH

23) Given the reaction:
Mg(s) + 2AgNOg(aq) =3 ig(NO3)2(aq) + 2Ag(s)

Which type of reaction is represented?

A) synthesis C) single replacement
B) decomposition D) double replacement

24) Which equation represents a double replacement reaction?
A) CHg+205 0, COs +2H70 C) LiOH +HCI O, LiCl + HoO
B) 2Na+2H0 [0, 2NaOH + Ho D) CaCO3 (0, CaO+CO2

25)  Given the unbalanced equation:
__A+__CuSOy4 -)__AIQ(SO4)3 + Cu

When the equation is balanced using the smallest whole-number coefficients, what is the coefficient of AlI?
A 1 B) 2 C) 3 D) 4

26)  Which ofthese phrases bestdescribes an atom?

A) - a positive nucleus surrounded by a hard negative shell

B) ahard sphere with negative particles uniformlyembedded
C) a positive nucleus surrounded by a cloud of negative charges
D) a hard sphere with positive particles uniformly embedded

27)  Theregion thatis the most probable location of an electron in an atom is

A) an orbital C) the nucleus
B) anion D) the excited state

28)  Subatomic particles can usually pass undeflected through an atom because the volume of an atom is composed of

A) an uncharged nucleus C) largelyemptyspace
B) protons D) neutrons

29)  Which conclusion is based on the "gold foil experiment" and the resulting model of the atom?

A)  Anatom has hardly any empty space, and the nucleus has a negative charge.
B) Anatom is mainly empty space, and the nucleus has a negative charge.
C) An atom has hardly any empty space, and the nucleus has a positive charge.
D) Anatom is mainly empty space, and the nucleus has a positive charge.

30)  Which particles are found in the nucleus of an atom?

A) protons and electrons C) protons and neutrons
B) neutrons, only D) electrons, only

31) Compared to a proton, an electron has

A) the same quantity of charge and the opposite sign
B) a greater quantity of charge and the same sign
C) the same quantity of charge and the same sign
D) a greater quantity of charge and the opposite sign

32)  Which subatomic particle will be attracted by a positively charged object?
A) positron B) neutron C) electron D) proton
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33) Which subatomic particle has no charge?

A) alpha particle C) electron
B) neutron D) beta particle

34) Which statement concerning elements is true?

A) Allatoms of a given elementmust have the same mass number.
B) Differentelements must have different numbers of neutrons.
C) All atoms of a given element must have the same atomic number.
D) Different elements must have different numbers ofisotopes.

35)  The atomic number of an atom is always equal to the number of its

A) protons plus electrons C) protons, only
B) neutrons, only D) protons plus neutrons

36)  Aneutral atom contains 12 neutrons and 11 electrons. The number of protons in this atom is
A) 11 protons B) 1 proton ' C) 23 protons D) 12 protons

37) Whatis the total number of protoris in the nucleus of an atom of potassium-42?
A 15 B) 42 C) 19 D) 39

38)  The atomic mass of an elementis the weighted average of the masses of

A) all ofits naturally occurring isotopes C) all of its radioactive isotopes
B) its two mostabundantisotopes D) its two least abundantisotopes

39)  Anatom of helium-4 differs from an atom of lithium-7 in that the atom of helium-4 has

A) one more proton C) twoless protons
B) twoless neutrons D) one more neutron

40) The nucleus of an atom of cobalt-58 contains

A) 27 protons and 31 neutrons C) 60 protons and 60 neutrons
B) 27 protons and 32 neutrons D) 59 protons and 60 neutrons

41) Whatis the mass number of the nuclear symbol lgp ?
A) 28 B) 9 C) 10 D) 19

42)  Allthe isotopes of a given atom have
A) different mass numbers and different atomic numbers
B) the same mass number butdifferent atomic numbers
C) different mass numbers butthe same atomic number
D) the same mass number and the same atomic number

43)  Which two notations represent atoms that are isotopes of the same element?

A) 1%(1)Sn andlé?)sn ®)) 120and lgp
By 39 q39 py 121 q121
) pCland pK ) T5pSn @450 Sn

44)  When a lithium atom forms an Li* ion, the lithium atom

A) loses aproton C) loses an electron
B) gains an electron D) gains a proton

45)  An oxde ion (02-) formed from an oxygen-18 atom contains exactly

A) 10 protons, 8 neutrons, 8 electrons . C) 8 protons, 10 neutrons, 8 electrons
B) 8 protons, 8 neutrons, 10 electrons D) 8 protons, 10 neutrons, 10 electrons

46) How many electrons are contained in an Au3™ ion?
A 197 B) 82 C) 76 D) 79
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47)  Whatis the total number of electrons in the valence shell of an atom of aluminum in the ground state?

A 8 B) 2 C) 3 D) 10
48) Whatis represented by the dots in a Lewis electron-dot diagram of an atom of an element in Period 2 of the Periodic
Table?
A) the number of valence electrons in the atom C) the number of protons in the atom
B) the total number of electrons in the atom D) the number of neutrons in the atom

49)  Which Lewis electron-dot structure is drawn correctly for the atom it represents?

A sFs B) 03 C) sNe: D) ¢+N

50)  Which Lewis electron-dot diagram represents a boron atom in the ground state?

A B B) B ) .g D) 5.

51)  Anelectron in an atom moves from the ground state to an excited state when the energy of the electron
A) decreases B) remains the same C) increases

52)  When the electrons of an excited atom return to a lower energy state, the energy emitted can result in the production of

A) protons C) spectra
B) isotopes D) alpha particles

53)  Whatis the electron configuration of a sulfur atom in the ground state?
A) 2-8-6 B) 24 C) 2-6 D) 2-8-4

54)  Which ion has the same electron configuration as an atom of He?
A Nat B) Ca2t C) H- D) 02-

55)  Which electron configuration represents the electrons of an atom in an excited state?
A) 2-8-18-5 B) 2-8-1 C) 2-8-17-6 D) 2-8-6

56) On the present Periodic Table of the Elements, the elements are arranged according to increasing

A) atomicmass C) atomicnumber
B) number of neutrons D) number of oxidation states

57) In which shell are the valence electrons of the elements in Period 2 found?
A 1 B) 2 C) 3 D) 4

58)  Which setofsymbols represents atoms with valence electrons in the same electron shell?
A) 8r,Sn,l B) Ba, Br, Bi C) Mn,Hg,Cu D) O,S,Te

59) Which element has chemical properties that are most similar to the chemical properties of sodium?
A) Se B) Ci C) Mg D) K

60)  As each successive elementin Group 15 of the Periodic Table is considered in order of increasing atomic number, the
atomic radius

A) increases B) remains the same C) decreases
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The gram formula mass of NH4Cl is
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The data table below shows elements XX, Yy, and Zz from the same group on the Periodic Table.

Element |, Atomic Mass | Atomic Radius
(atomic mass unit) (pm)
Xx 69.7 141
Yy 114.8 ?
Zz 204.4 171

Whatis the most likely atomic radius of element Yy?

A 127 pm B) 185pm C) 166 pm D) 103 pm
Compared to the radius of a chlorine atom, the radius of a chloride ion is

A) smaller because chlorine gains an electron C) largerbecause chlorine gains an electron
B) smaller because chlorine loses an electron D) largerbecause chlorine loses an electron

As the atoms ofthe Group 17 elements in the ground state are considered from top to bottom, each successive element
has

‘A) the same number of valence electrons and identical chemical properties

B) anincreasing number of valence electrons and identical chemical properties
C) the same number of valence electrons and similar chemical properties
D) anincreasing number of valence electrons and similar chemical properties

Which element is classified as a noble gas at STP?
A) hydrogen B) nitrogen C) neon D) oxygen

An unknown element X can form a compound with the formuia XBrs. In which group on the Periodic Table would

element X be found?
A 14 B) 1 C) 13 D)y 2

A) 535 g/mole B) 22.4 g/mole C) 95.5g/mole D) 28.0 g/mole

The percent by mass of hydrogenvin NH3 is equal to

17 17
A Tx100 B) 'x100 ©C) Zx100 D) +-x100

3 1

Ahydrate is a compound thatincludes water molecules within its crystal structure. During an experiment to determine
the percerlt bymass ofwater in a hydrated crystal, a student found the mass of the hydrated crystal to be 4.10 grams.
After heating to constant mass, the mass was 3.70 grams. What s the percent by mass of water in this crystal?

A 0.40% B) 9.8% C) 11% D) 90.%

Ahydrate is a compound with water molecules incorporated into its crystal étructure. In an experimentto find the perc‘ent
bymass ofwater in a hydrated compound, the following data were recorded:

Mass of crucible + hydrated

crystals before heating 7.50 grams
Mass of crucible 6.90 grams
Mass of crucible + anhydrous

crystals after heating /.20 grams

What is the percent by mass of water in the hydrate?
A T2.% B) 96.% C) 50.% D) 8.0%
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Whatis the molecular formula of a compound that has a molecular mass of 54 and the empirical formula CoH3?

A) CgH12 B) CgHg C) C4Hg D) CoH3
Given the reaction:
N2(g) + 3H2(g) = 2NH3(g)

Whatis the mole-to-mole ratio between nitrogen gas and hydrogen gas?
A 23 B) 1:2 C) 13 D) 22

Given the reaction:
2CoHg + 709 < 4C05 + 6H0

Whatis the ratio of moles of COp produced to moles of CoHg consumed?
A 211 B) 7to2 C) 3t02 D) 1to1

Astudent intended to make a salt solution with a concentration of 10.0 grams of solute per liter of solution. When the
student's solution was analyzed, it was found to contain 8.90 grams of solute per liter of solution. What was the percent
error in the concenfration of the solution?

A 18.9% B) 1.10% C) 11.0% D) 8.90%

Astudent calculated the percent by mass of water in a hydrate as 14.2%. A hydrate is a compound that contains water as
partofits crystal structure. Ifthe accepted value is 14.7%, the student's percent error was
0.5 14.2 147

A 22x100 B) 1o x100 c) 224100 D) s

14.7 14.7 x100

The diagram below represents a porticn of a 100-milliliter graduated cylinder.

30

Whatis the reading of the meniscus?
A) 350mL B) 44.0mL C) 45.0mL D) 36.0mL

Astudentwishes to investigate how the reaction rate changes with a change in concentration of HCl(aq).
Given the reaction: Zn(s) + HCI(aq)ﬁ Ha(g) + ZnCla(aq)

(a) ldentify the independent variable in this investigation.

(b) ldentify one other variable that might affect the rate and should be held constant during this investigation.



