108 Things to Know to Pass the Chemistry Midterm 1
(NOTE: this is NOT all inclusive- you must study old tests, review sheets, and other review materials)

1. Protons are positively charged (+) with a mass of 1 amu. M V4 7; E’% 0
Example: Which has the greatest nuclear charge? 61-35 Ar-40 K-39 (Ca-40
Veutrons have no charge and a mass of 1 amu. *m%w,f

. Electrons are small and are negatively charged (-) with a mass of almost 0 amu..
4. Protons & neutrons are in an atom’s nucleus (nucleons). e,
Which has the greatest number of nucleons? Sn-119 Sb-122 (;J e-12 é\} I-127
5. Electrons are found in “clouds™ (erbitals) around an atom’s uclcus ~—’
Where is most of the mass of an atom found? __{\\) € €22
Where is most of the size (volume) of an atom found A ¢ si *};"’v’-“’fd‘
6. The mass number is equal to an atom’s number of protons and neutrons added togetldger

What is the mass number of an atom with 18 protons and 22 neutrons? ) ¢ 4&
7. The atomic number is equal to the number of protons in the nucleus of an atom.
Which has the greatest atomic number? S Cl Ar
8. The number of neu = mass number — atomic number. Which correctly represents an ato\‘ofﬁeon containing 11
neutrons? "' Ne K\::f 2 Ne ?’Ne
9. In a neutral atom the er of protons = the number of electrons.

10. Isotopes are atoms with equal numbers of protons, but differ in their neutron numbers.

Two isotopes of the same element will have the same number of _—
neutrons and electrons, neutrons and nucleons, protons and nucleons, ¢ protons and electr;;ﬁ
11. Cations are positive (+) ions and form when a neutral atom /oses electrons. They are smaler than their parent “atom.

Which of the following will form an ion with a smaller radzus that that of ltS tom?

Cl N Br ) MNC
12. Anions are negative ions and form when a neutral atom gams electrons. They-are ‘,: ger than their parent atom.

Which electron configuration is correct for a fluoride ion?2-7 ‘ 2-8-1 2-6
13. Ernest Rutherford’s gold foil experiment showed that an atom is mostly empty space with a small, dense, positively
charged nucleus.

J.J. Thompson discovered the electronsand d‘gcloped the “plum-pudding” model of the atom.

-+ - Positive & negative
v -t -.3;) particles spread throughout

s entire atom.
15. Dalton’s model of the atom was a sohd sphere of matter that was uniform throughout.
16. The Bohr Model of the atom placed electrons in “planet-like” orbits around the nucleus of an atom.
17. The current, wave-mechanical model of the atom has electrons in “clouds” (orbitals) around the nucleus.
18. Electrons can be excited to jump to higher energy levels. They emit energy as light when they fall from higher energy
levels back down to lower (ground state) energy levels. Bright line spectra are produced.
19. Elements are pure substances composed of atoms with the same atomic number. They cannot be decomposed.

A compound differs from an element in that a compound '

Has a homogeneous composition f_tg one.se roperties
Has a heterogeneous composition <Ca omose .

. Piric T, t‘i’%@e is a binary compound? ¢ % methanol {:‘% ﬁ
 Laoet

agnesium potassium ztmte
S ents thatform two atom molecules in their natural form at STP.

Which elemenr is a diatomit | at STP? Chlorine  fluorine Fomine iodine
22. Use this diagram to help determine the number of significant figures in a ﬁ?&ﬁéﬁ”\ﬁlue OR NAS-D

e S
P e,

Pacific Atlantic
woche decimi oint is present, start counting digits from the Pacific (left) side, starting with the first non-zero digit.
0.003100 (. gmg figs.)
If the decimal point i Z absent, start counting digits from the Atlantic (right) side, starting with the first non-zero digit.
31,400 (.... ig. figs.) )



23. When multiplying or dividing measurements, final answer must have as many digits as the measurement with the fewest
number of digits. When adding or subtracting, use place value.

What is the density of the object measured in lab by the displacement of water accordmg to g L’
The data below:
Mass of object: 23.6 g !ﬁ*ﬁ ,z' ff %’ - Q’M

Volume of water fd} "Zfa
Volume of water + object:
24. Solutions are the best examples of homogen muctures T ey have two sets of properties.

25. Heterogeneous mixtures have discernable components and are not uniform throughout.

Air is classified chemically as a(n)
Substance compound element ixturiﬁa

26. Isotopes are written in a number of ways: C-14 is also Carbon-14, and is also
l4c

6 a,,!
atomic number = \i'? mass number = 4, ..%..

27. The average atomic mass is the weighted average mass of all the known isotopes of an element. PN N )
Find the average atomic mass of lithium if 7.4 % are °Li and 92.6% are ’Li. m H
28. The distribution of electrons in an atom is its electron configuration. S
29. Electron configurations are written in the bottom center of an element’s box on the il kOﬁ C\ L
periodic table in your reference tables. The outermost electrons are the valence electrons.

@i_,

2= #of electrons in . \..... QM J1
8 = # of electrons in \f?,d.“
3= #of electrons in : 3.......
30. Use the mole map to help you solve conversions between moles, grams, numbers of molecules/atoms at STP.

Given the reaction CHy + 20; --> CO; + 2H:0, l _5 wl = 5

How many grams of CO2 are produced if 5.5 moles are produced? P L,ft/}
1 gram 44grams 125 grams (242 grams
St

31. Electron dot model is a way of representing the valence electron of an atom.
hX' g e 1 LWL
represents the electron-dot symbol of this element .C* Yol B‘. . ' N*

*

32. Energy is absorbed when a chemical bond breaks. Eﬁergy is released when a chemical bond forms. The greater the
energy, the more stable the bond that forms. Which of the following releases,energy?

H,?H+ H  2NaCl- 2Na + ClI; ¢2Ca +0;22Ca0~  2LIOH2 2LiH + O;

33. Polyatomic ions (Table E) are ggups of atoms, covalently bonded together, with an overall charge.
Nitrate: - NH,+Hamenta sulfite: X, ete.
FZthch gﬁ&q_@llowmg contams both ionic and covalent bonds? b
MAZN CH;0H NaCl Cl
34. Coefficients are wrltten in front of the formulas of reactants and products to balance chemical equations. They give the
ratios of reactants and products in a balanced chemical equation. 72
< dlNa T e Cl; = s Nl
35. Chemical formulas are written so that the charges of cations and anions neutralize (cancel) one another.
calcium phosphate: CaZ* PO4 .Ca 2 L;’PQ"I 154l

36. When naming binary ionic compounds, write the name of the positive ion (cation) first, followed by the name of the (“ |
negative ion (anion) with the name ending in “-ide.”  CaCl, CQ\IRNY.. oridp MgS \J\/\(”""\‘?'g v rel
37. When naming compounds containing polyatomic ions, keep the name of the éaolyatomxc ion the same as it 13 wntten in

Table E. NH4CI &W\Mg)m L JW\ &D Dimercury (I) nitrate \Jrg\» m‘«.) - —n: 7 { Ny ) 5
38. Roman numerals are used to show the positive oxidation number of thec cation 1f it has more than
one positive oxldatwn number AN & \P , f— O
Fe0” on(DN.aRdo.. Nickel (III) myaL}e -J) 2,
39. Physical changes do not form new substances. 3

They merely change the appearance of the original material. (The melting of ice) H2O (s) = H20 (1)
40. Chemical changes result in the formation of new substances. Which process is an example of a chemical change?

the melting of ice ¢ @cirolysz‘s of watg‘g‘ the bqi]ing. (?f water
/) X L 4

.""\-./f



41. Reactants are on the left side of the reaction arrow and products are on the right.
42. Temperature is a measure of average kinetic.

Which sample has the highest average kinetic energy? 7272%
H0 () at 0°C HO (s5) at 0°C CO: (g) at STP (s) at 298K

43, Exothermic reactions release energy (energy is a product of the reaction) while
Endothermic reactions absorb energy and the energy is a reactant in the reaction.
Given the reaction: CHi(g) +2 O:(g) = 2 H:0 (g) + CO2(g) + heat——EXD
What is the overall result when CHy (g) burns according to this reaction?
Energy is absorbed.

44. Only coefficients can be changed when balancing chemical equations!
Given the unbalanced equation.’{#ﬂ 20, <4105
When this equation is balanced using the smallest whole numbers, what is the coefficient of Al?

1 2 3
45, Synthesis reactions occur when two or more reactants combirie to form a single product.
7. Na )+ Chw 2 ... Z\Qa C\
46. Decomposition reactions occur when a single reactant forms two or more products
CaCO35) > CaOgsy + DZ
47. Single replacement reactions occur when one element replaces another element in a compound.
Which equation below represents a reaction classified as a "single replacement” reaction?
2H:+0: =2 2 H,0
Pb(NO3) ; + K:CrO4 = 2 KNO; + PbCrOy
(HQiNaOH 20+ NaCl D ( H OB__,
Cu + Zi(NQ: ) > Zn 4 CufNGs)- C 7
CaCO; > CO; + CaO 75 ~ b 7h5
48. Double replacement reactions-occ en two compounds react to form two new compounds.
Potassium sulfide 15 mixed with lead acetate, Whigh-of the following products is expected?
PbSO, K8 K3POy P Pb(C:H303);
. The masses (and energy and charge) of the reactantsii a chemical equation is always equal to.;
the masses (and energy and charge) of the products. “Law of Conservation of Mass(and Energy) ?
50. The gram formula mass (molar mass) of a substance is the sum of the atomic masses of all the atoms in it. .~ \30 . 2-
H,804 = } 22:Zg/mole
2xH=2x..\.b...g = [Dg le—lxga \ ........ g 4xO=4x..l.(.Q...g = (.Oqg
51. Know how to calculate the percentage composition of a compound (F ormula is on Table T.)
Find the percent by mass of ogygon in CaC,
52. 6.02 x 1023 is called Avogadro’s number and is the number of particles in I mole of a substance.
Equal volumes of gases contain an equal number of molecules.
Under similar conditions, which sample contains the same numbér of mo articles as@?
1 L Ne(g) 0.5L80: (g 2LN:(g @g
53. Know how to convert a molecular formula into an empirical formula.
A compound has the molecular formula NgO;; Find its empirical formula.
N3Og N0 N;O
54. The kinetic molecular theory explains the behavior of matter as particles with energy and motion.
55. The particles in a solid are rigidly held together, closely packed in a lattice arrangement.
Which of the following has a regular geometric grrangement at 298 K and 1.0 atm?
Br: () Co:@ (Mg () \ HHO0)
56. Solids have a definite shape and volume. N
In what region of the graph below would you only find molecules with definite shape and g7~ ﬁ%ﬂ\oﬁ'
57. Liguids have closely-spaced particles that easily slide past one another; they have no definite shape,
but have a definite volume. S’e
58. Gases have widely-spaced particles that are in random motion (collide with container to create pressure).

O



In what region of the graph below would you only find a sample with no definite shape or volume?

59. Gases are easily compressed and have no definite shape or volume. 6, P 4

60. Be able to read and interpret heating/cooling ot
curves as pictured below. © am B
910‘9 T — i } J
During which interval on the graph are solid and ' £ 4, i1 - O
liquid in equilibrium? e : -
E_ &0 g p 2
%C/ 2 & 4 D
: TS N 4
4
! 4] 4 8 12 16 20 24

. Firna it il tos
61. Substances that sublime turn from a solid directly into a gas. They have very weak attractive forces. (examples include
COx & 1)
62. As they evaporate, liquids become gases, which create vapor pressure. (Reference Table H). As temperature increases,
vapor pressure increas This liquid on Reference Table H has the weakest attractive forces:
B@D ethanol water acetic acid
63. “STP” means “Standard Temperature and Pressure,” Reference Table B
These conditions define STP P= ..\..atm rLi2K
64. Degrees Kelvin=C + 273
Room temperature = 25°C WQQ%K Boiling point of helium = 4 K =’a(.9.c3..°c
65. Heat is a transfer of energy from a material at higher temperature to one at lower temperature.
When an ice pack is applied to a bruised arm, ........ transfers ﬁ‘omﬁf..’.m... to 1(€ @ﬁd{“
66. Use this formula to caleulate heat absorbed/released by substances. q = mcAt
q = heat absorbed or released (Joules)
m = mass of substance in grams .
¢ = specific heat capacity of substance (J/gC) ... for waterit’s4.18 J/g C.
At = temperature change in degrees Celsius ‘
What is the total number Cif ‘joules of heat energy absorbed by 12 grams of water when it is heated from 30°C to
awccy (A (10 = So\.to O
67. The heat absorbed or released when 1 gram of a substance changes between the solid and liquid phases is the sub)stance’s
heat of fusion. (Reference Table B: 334 J/g for water). How many joules are required to melt 15 g H0 (s)? G =0 33-"‘?).,
68. The heat absorbed or released when 1 gram of a substance changes between the liquid and gaseous phases . D} O A

is the substance’s heat of vaporization. QQ\QOT#Reference Table %) — ;‘)_ \ 2@_‘) :3
PRy

How many joules are required to boil 120 g H;O (1)? ( \20 ( \ ~
69. Always use Kelvins for temperature when using the combined gas law. o\ - @ Yayno
PV =PV
B = 2 >3k T T ZhoK
Set up the equation to calculate the volume of 30. mL of methane gas collected at STP yhen the pressure rises 1o 2.4
atm and the temperature drops to 240 K. ' (QéYlna - 6750)( ,l/
70. As the pressure exerted on a gas increases, the volume decreases proportionally-7y — o 5 fn

25 L of a gas is held at 1.2 atm pressure. Find the new volume if pressure drops to 0.80 atm at constant temperature,
71. As the pressure on a gas increases, femperature increases. _ /&’ - b
A sample of gas exerts a pressure of 220. kPa at 373 K. Find the pressure at 373 K at constant volume.” 23 573
72. As the temperature of a gas increases, volume increases: /\éfé = x=V1TdmlL \(\0

15 mL of oxygen gas is collected at 0°C. Find the volumeZ) 5@C at constant pressure. Temp must be in Kelvin!

73. Real gas particles have volume and are attracted to one another. They don"t always behave like ideal gases.

Lighter gases (with weaker attractive forces) are often most ideal.

Which g llowing is the most ideal gas?

H; Ne Ar Kr

74. Real gases behave more like ideal gases at low pressures and high temperatures.
75. Mixtures may be separated by several physical means:

Distillation separates mixtures with different boiling points. Fractional distillation is a common method to separate
and collect: drocarb Tonic solids Metals Precipitates

Filtration-separates mixtures of solids and liquids. :
What would collect in filter paper if a mixture of NaCl (ag) a were poured through?
Chromatography can also be used to separate mixtures of liquids and mixtures of gases.




76. The Periodic Law states that the properties of elements are periodic functions of their atomic

mbers.

. Elements are arranged on the modern periodic table in order of increasing RorY>3 (e
77. Periods are horizontal rows on the Periodic Table. '

In which energy level are the valence electrons of the elements in Period 3 found?

7R, Groups are vertical columns on the Periodic Table.

Which group on the periodic table contains a solid, liquid, and gas(es)?

g

T (\I\Cx,\l{y\lé) |

‘197 Metals are found left of the “staircase’” on the Periodic Table and at the bottom, #onmetals ar
above it and at the top, and metalloids border it.

Which of the following Group 14 elements has the great

est-matallic character? W e fd
(@) (Gorstass QOO €5

Carbon silicon germanium
80. Complete and memorize this chart.
Malleable | All solids except Good conductors| ....... ionization
Metals and ductile e Lustrous of heat & energy and Tend to form
electricity electroneg. .ee...lODS
Briitle when | Mostly gases at «ev.... lONizZation
Nonmetals solid STP Dull Good insulators energyand | Tend to form
electroneg. ..... lons

81. Noble gases (Group 18) are unreactive and stable due to the fact that their valence level
of electrons is completely filled.

82. Ionization energy increases as you go up and to the right on the Periodic Table.
Which element among the diagrams below has the lowest ionization energy?
83. Atomic radii decrease left to right across a period due to increasing nuclear charge.
Which period 3 element among the diagrams below has the largest radius?

™

%

—

i)

84. Atomic radii increase as you go down a group due to increased electron energy levels.

Which alkali metal among the diagrams below has the largest radius?
85. Electronegativity is a measure of an ele
Which of the following atoms has th

calcium

carbon

ml

o

Sy

‘copper

t’s_atiraction for electrons.

™

eatest tendency to at electrons?
86. Electronegativity increases as you go up and to the right on the Periodic Table.

Which element among the diagrams below has the greatest electronegativity?
o7 The elements in Group 1 are the alkali metals; those in Group 2 are the
Which atom below represents the alkali metal of period 2?

88. The elements in Group 17 are the halogens.

Which element among the diagrams below is a halogen?

89. The elements in Group 18 are the noble gases.

Which element among the diagrams below is a noble gas?

90. Use Table Sto compare and look up the

The freezing point of phosphorus is .

Which contains the greatest number

Ca

Element B

1e-

Ge

Se

g

s

él;aline earth metals.

of valence electro

26 C ]
E}\o‘perties of specific elements. ’5‘76 ¥ 3
i.°C
91. The last digit of an element’s group number is equal to its number of valence electrons.

92. Draw one dot for each valence electron when drawing an element’s or ion’s Lewis electron dot diagram.

Kff.}A’coms

Ge

Se

form ions to obtain such a configuration of electrons.

Na

Kr

O i e v

Cl

Whic%del would contain the fewest dots as valence electrons?
Ca

are most stable when they have 8 valence electrons (an ectef) and tend to

Which of the following atoms forms a stable jon that does not have an octet structure?



94, Covalent bonds form when two atoms share a pair of electrons.
95. Jonic bonds form when one atom transfers an electron to another atom when 6
forming a bond with it.
Which substance exhibits ionic bonding rather than covalent-bonding?

CO; N:Os Si0; ( CaBr,./ CsH 1204
96. Dot models may be used to represent the formation of ions or covalent molecules. Q
. Given the equation:
This equation represents the formation of a , :'Ff‘ + 187 —— E}Z'Ff.

fluoride ion, which is smaller in radius than a fluorine atom
dﬁoﬁde ion, which is larger in radius thafl @ fltorine-atom
fluorine atom, which is smaller in radius than a fluoride ion
fluorine atom, which is larger is radius than a fluoride ion
97. Substances containing mostly covalent bonds are called molecular substances.

Which of the following is a molecular substance?
Lithium chloride mam sodium nitrate aluminum oxide
98. Hydrogen bonds are attractive fofees-that-fornrWhen h hydrogen bonds to the elements N, O, or F and .
gives the compound unexpectedly high melting and boiling points. ‘\)\ Y &Q @ e ,!L& }1 0

The strongest forces of attraction occur between molecule
H(Cl HBr " HF
99. Substances containing mostly ionic bongs-are calied ionic compounds
They are made of metal and nonmetallic ions. They are held together by electrostatic (ionic) forces.
100. Liquids boil when their vapor pressure is equal to the atmospheric pressure. (Reference Table H)
 Water will boil at 90°C when the atmospheric pressure is" L{ kPa.

101. The normal boiling point of a substance is the temperature at which it boils at 1 atm pressure.
(Reference Table H) NI N, C 57
What is the normal boiling pozg?{ of, prlopanone? - 5 (D ( 55 /; aat

102. Combustion reactions occur when a hydrocarbon reacts with oxygen to make CO; and H,O.
103. Metallic bonds can be thought of as a crystalline lattice of cations surrounded by a “sea of mobile valence electrons.” O

Metallic bonding occurs between atoms of ..
sulfir sodium fluoride sodium carbon
0

104. Non-polar Covalent bonds form when t ms of the same element bond together
105. Polar covalent bonds form when there is an electronegativity difference greater than) but less than ionic (not a metal

and a non-metal) Which of the following combinations would form a r covalent E%A N\
Hand H Na and N Hand N )Ob Na and Br

106. Van der Waals attractive forces are the attractions between non-polar moleagkes Non-polar molecules are molecules

with structural symmetry.
107. Intermolecular forces in non-polar molecules become stronger with 1 mcreasmg molar mass which causes the boiling

point to increase. Which of the following samples has @eﬂ forces of attraction?
F, Cl; Br;
108. Polar molecules: have stronger forces of attraction an
the following is a polar molecule?
co; CHO™  CiHy N
109. Memorize this table of properties of the different types of compounds:
Substance Type Properties
Hard
lonic (Low/high) melting and boiling points
Conduct electricity when molten or
agueous
: Soft
Covalent (Molecular) (Low/high) melting and boliling points
Do not conduct electricity {insulators)

they lack structural symmetry (they are asymmetrical). Which of
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Using Table T, solve the following problems:

Problem

Which equation do you need?

Solution (SHOW WORK)

. Ifthe accepted value

for the mass of an
objectis 10.3gand a
student found that the
mass was 10.1g, what is
the student’s percent

error?

i) ennst

LO:' "lo‘sﬂgg
BURCN
—\.ad 7%

. If apeanut is burned in
“a calorimeter

containing 50g of
water, and the water
temperature changes
from 45°C to 57°C, how
many joules of energy
were released by the
peanut?

= s

67(5&“\‘\@)('7)
ZHPTY

. How much heat does it

take to convert 20g of
water to steam at
100°C?

&;\Wc‘( \

S=a(250)
HR00OY

. Asample of gas has a

volume of 60. mL at
40.0 kPa. What will be
the new volume of the
gas if the pressure is
increased to 75.0 kPa
and the temperature
remains constant?

7., Pl
T =

I

((18)> (19)X
A L

. What is the percent by

mass of oxygen in
NaQH?

5, Cym s/

Jﬁ—- ADO

75 Aot
_E),ldob A




22.

What is the total
number of electrons in
the principle energy
level that has the
greatest amount of
energy for an atom of
calcium in the ground
state?

23,

Which element on the
Periodic Table has the
strorigest attraction for
electrons in a chemical
bond?

24,

State the trend in
metallic character as you
move down Group 14.

25.

How many kilojoules are
equivalent to 10 joules?

26.

What is the normal
boiling point of water in
degrees Celsius?

Noi®

27.

Which substance has the
strongest IMFs? Your
choices are: ethanoic
acid, propanone,
ethanol, or water.

& QrenoiC. actd
TP\ &
© ()Q(@SSUFQ.

28.

What is the total
number of protons,
neutrons, and electrons

in the most common /

isotope of sodium?

@,



o

®,

10.

What is the
electronegativity of
chlorine? '

11.

What is the ionization
energy of Rb?

12.
_ likely to lose electrons,

Which atom is more

Al or Zn?

13.

What is the atomic
number of Te?

14.

What is the atomic
radius of Bromine?

15.

What is the oxidation
state of sulfur?

16.

Write the electron
configuration of
potassium.

YQEF
AL

17.

At what temperature

will water boil, when the
atmospheric pressure is

55 kPa?

52+

18.

What is the trend of
atomic radii across .
period 37

Opic Jdi0S
(R URB OLEF=™
0\ {\i{f 9 H)J

19.

What is the heat of
vaporization of water?

TS |y

20.

What is the density of
tin?

1,3% ) lew®

21.

What phase of matter is

bromine in at STP?

3

\U )Q\

T



Name

O Reference Table Scavenger Hunt
Chemistry Midterm Review

Directions: Using the Reference Tables for Chemistry, locate the following information.

Question Answer What table
did you use?

1. What is the definition of \o \ gb@c\ ( \&‘\‘UV\
STP, and give the values? ’&"@\Q © (j C

2. Name C3H307zo0r

CHsCOO" 0 (26 &

3. What s the freezing ~Sa¥2
point of fluorine? G NQB’\'\M‘G 6 %\(_\

4. What are the units for

the heat of fusion, and | ) ) 3

O what do they mean?

Ny g@f’ AT

5. What is the symbol for

the mole? W\D\

6. What is the vapor | \

pressure of water at %% f/
75°C?

7. What is the prefix for

1/1000 of a meter? W\\\\ \

8. What is the formula for -\
the permanganate ion? m {\OU\ G

9. What is the atomic mass : \O"I vﬁju(‘ﬁ A

O] e el G aph ol
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