15. What is the molar mass of iron(Il) nitrate, Fe(NOx);?
(A) 118 gmol-! {B)
(C) 242 gmol~! (D)

145 g-mol-!
354 g-mol~!

PHYSICAL CONCEPTS

16. What is the volume in liters of a balloon that contains
7.60 mol of hydrogen gas, Hp, at STP?

{A) 0339L {(By 152L
(C) 85L (D) 170.L

A sample of a compound contains 2.03 g of carbon,
0.26 g of hydrogen, and 2.71 g of oxygen. What is its

empirical formula?
{A) CHO (B) CsH3;0
(C) GH30, (D) CgH; 0

Can 36 g of water, Hy0, be produced by reacting 16 g of
oxygen, Oy, with 24 g of hydrogen, Hy?

(A) Yes, because the mass of the reactants is 36 g.
(B) No, because these is not enough oxygen.
(C) No, because hydrogen is in short supply.
{D) No, because mass has to be conserved.
19. Use this table of standard heats of formation to help you

decide which compound is the most stable at room
lemperature,

Compound  AH®, kJ-mot-!
HCleg) =923
HBr(g) -364
HyS¢p) ~20.1
Hli» +26.5
(A) HCl  (B) HBr (C) HsS (D) H

What mass of zinc, Zn, is produced when 54.0 g of
aluminum, Al, reacts with zinc chloride, ZnCly?

2Al(s) + 3ZnCly(eq) — 2AICH(aq) + 3Zn(s)
(A) 654g (B) 8l.0g (C) 196g (D) 409g

21, 2NOst) # NyOglg) + heat
When NOjytg) and N Og(g) are at equilibrium ina
stoppered flask, increasing the temperature of the sysiem
causes the number of moles of

(A) NO;toincrease and NoOy to decrease.
(B) NO; o decrease and NyOy o increase.
(€Y NO; to increase and N3Oy 10 increase.
(D) NO; to decrease and NoOy to decrease.

22, Whatis the activaton T

energy, E,, {or this % N
process? §

3|

i,

Ranction Progren ——p

(A) 0K (BY +20K
(C) <20k (D) 40K

23. M areaction hasa large equilibrium constant, it
(A) must be exothermic.
(B) must produce a gaseous product.
(C) will reach equilibrium very quickly.

(D) contains more products than reactants at
equilibrium.

ATOMIC AND MOLECULAR CONCEPTS
& THE PERIODIC TABLE

24, Within a family, as atomic number increases
(A) electronegativity decreases.
(B) ionization encrgy increases.
(C) atomic radius decreases:
(D) oxidation state increases.

25. Which element has this electron configuration?

1522522p83523 P41
(A) cesium (B) potassium
(C) calcium (D) scandium

26. A particle with 8 protons, 9 neutrons, and 10 electrons

has a mass number of
(A) 17 and a charge of -2.
(B) 17 and acharge of +2.
(C) 18and acharge of -2.
(D) 18 andachargeof +2.

27. Which is the formula for a polar molecule?
(A) O (B) Py (C) HyS

Use this table of information to help you find the average
alomic mass of this element.

(D) CO,

Atomic Mass, amu Natural Abundance, %
137.98 67.80
138.99 11.40
140.98 20.80

(A) 1313 (B) 1387 (C) 1390 (D) 1393 (w
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PART 2
FUNDAMENTAL CONCEPTS

41. Add thesc two measurements;

3.60m + 10O cm
The result is
(A) 36im {(B) 3.6100m
(Cy 370m (D) 460 m
42, Whichis used to measure 5.0 mL most accurately?
(A) (B)
~
() Qg% (D) I{
-
43. What gas is produced when magnesium metal, Mg, reacts
with hydrochlovic acid, HCI?
(A) H (8) O €y Ci, (D} MgCly
Use this heating curve (o an: y 44 and 45.

44, Which letter represents the freezing point of this

substance?

(A) M (B) N )y Q {D) R
45. Which segment of the graph represents the phase with the

highest average kinetic encegy?

(A} AB (8) BC (C) DE {D} EF

46. When 0.10 mol of hydrogen and 0.10 mol of helium are
in separate, closed 3.0 L flasks at 100 °C, the two gas

samples have the same
(A} mass, {B) density.

(C) pressurc, (D) specific heat.
@ How many atoms are in 1 x 10~ mot of helium, He?
(A) 4x10°3 (B} 6xI0?0
(C) 6x 1023 (D) 6x10%

8) What is the mass of 3.20 mot of bromine molecules,
Bry?

{(A) 250g (B) 499g (C) 256g (D) Silg

49. What is the formula for tinqv) sulfide?
(A) SnSy (B) SnS,
(C) SnS (D) SngS;
$0. What is the anion in a solution of nitric acid, HNO;?
(B) niwic ion
(D) nitrous ion

{A) nitrate ion
{C) niuite ion
$1. Which coeificients balance this equation?
? CaCly + ? NazPO,4 — ? Cas(POy); + 7 NaCl
(A) 3,3.1L3 {B) 3,2,1.6
(C) 2.3,6,6 (D) 2,3,2,6
52. Waler that does not easily form a soapy lather may

conuain calcium, Ca?*, magnesiurs, Mg?*, and iron,
Fe¢?*, ions. The process of removing these ions is called

(A) reduction. (B) screening.
{C) water softening. (D)  the Haber process.
53. The yellow flame observed when baking soda, NaHCO;,
is spilled into 2 burner {lame is caused by the element
(A) sodium. (B) hydrogen.
(C) carbon. (D) oxygen.

PHYSICAL CONCEPTS

(54) A gas has a volume of 38.0 mL at 23 °C and 98.7 kPa of
pressure. What will its volume be at standard wmperatire

and pressure?
(A) MimL (B) 360mL
(C) 401 ml (D) 423 mi

55) Isoociane, CgHyg, undergoes combustion o form carbon
dioxide, CO3, and water, H;0. How many moles of
oxygen gas are needed to react completely with 1.25 mol

of isooctane?

2CsH (0 + 2502 ~3» 16CO(p) + 18H20¢0)
(A) 125 mol (B) 12.5 mol
(C) 156 mol (D) 31.2 mol

e heat of combustion of propane, C3Hg, is
2220 ki-mol-}+ How many grams of propane must be
bummed 10 produce 555 ki of heat?

(A) 025g (B) 40g (C) 11g (D) 176¢g
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@ A mixtwe of gases contains 1.0 mol of nitrogen gas
{N2). 2.0 mol of argon gas (Ar), and 2.0 mol of ncon gas

(Ne) at a total pressure of 5.0 atmospheres. What pressure

does the N gas exen?
(A) 0.25 aum ¢(B) 0.50 atm
(C) 10atm (D) 5.0am

@ Pectinose, a simple sugar, has an empirical formula of
CH;0 and a molar mass of 150 g-mol-!, What is its

molecular formula?
(A) CHO (8) SCH;O
{C) CsHy05 (D) CgHyz06

§ Consider this equation.
H;50; + 2NaOH — Nay80, + 2H,0 Al = -1124 %

How much energy is absorbed or released whea 1.0 mol
of water is formed?

(A) 56.2kJ absorbed (B) 56.2kJreleased
(CY 1124 xJ absorbed (D) 1124 kI released

0. Which region of
the graph
represeats the
molecules that
have the highest
kinetic energy?

Nember of
Molseules

Kinetic Loeryy

(Ay 1 ®) 2 ) 3 D) 4

61. Charcoal briquettes bum slowly in air while phosphorus
burns rapidly. Which facior best explains this
phenomenon?

(A) pressure
{C) concentration

(B} temperature
(D) naumre of the reactanis
62. In this equilibrium system

2C0)+ 4H;0¢)  2CH30H) + 30,0
the concentration of CHyOH can be increased by

(A} removing Oq.
(B} removing CO;.
(C) adding a catalyst.
(D) decreasing the pressure,
What mass of lithium is contained in $6 g of lithium
hydride, LiH?
(A} 70g (B) 80g (C) 28g (D) 493

ATOMIC AND MOLECULAR CONCEPTS
& THE PERIODIC TABLE

. 80
64. How many neutrons are present in 4Br?

(A) 35 (B) 45 (C) 80 (p) 1s
65. The clemeats on the cusrent periodic table are arranged
according to increasing
(A) atomic mass.
{C) mass number.

{B) atomic number.
{D) number of neutrons.

66. Members of a family have similar chemical behavior
because they have the same

{A) number of valence electrons.
{B) number of energy levels.
{C) nuwaber of protons.

(D) atowmic radius.

67. H:&\;v many ¢lectrons are present in the phosphide ion,
P31

(A) 3 By 12 €) 15 (D) 18

68. How many clectrons can be added (o the second encegy
level of an atom that has the clectron configucation
152252227

{AY ¢ (B) 2 (C) 4 (D)} 6

69, Which substance forms hydrogen bonds?

(A) Hy (B) CH3OH
(C)y €O, (D) CHy
T0. Which sct of elements is arranged in order of increasing
metallic behavior?
(A) LBr.Ci (8) Al Si,P
{C) Na,K.Rb (D) C,N,O

71. Which sct of compounds contains only covalenly
bonded atoms?

(A} SO, HCI, MgCl;
{B) CHy, NH;, OF;
(C) NaCl, KBr, KNOy
(D) K380, NI, CaClp
@ A nuclide has a half-life of 20.0 min. If 12.0 g of sample

were originally p how much sample, in grams,
would be left at the end of 80.0 min?

(A) 050g (B) 075g (C) 3.00g (D) 600g
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73. Which element on Lhis periodic mable is most likely o

combine with rubidium, Rb, to form an ionic compound?

— —

S —

1

Rb

(A) 1 (B) 2 {€) 3 (D) 4

74. Which is the structural formutla for propene, C3Hg?
(A) H H

H—(%—WC— H
H H
(B) H
H H
>c-—n—-é—-c/
H y
(C) H H H
\C=H-—(J_‘—-4
u’
H

H

(D) H\
fﬁ““

SOLUTION CONCEPTS

75. Whatis the equilibrium expression for the following

reaction?
Nate) + 3ida(y) # 2NHy(g)
(A) [Na] [3H,) (B) _[2NH,)
[2NH;) [N,] [3H,]
(C) [Ny] [Ha?? (D) _(NHP
{NH,y]? N3] [H,]?

7,
@ An aqueous sofution has [H30*} of 4.0 x 10~ M. What

is 1ts [OH™]?
(A) 40x1010M (B) £0x10-°M
(C) 1LOxI™™ (D) 25x10°1M

77. Consider the reaction represented by this equation.
H5047(0g) + NHa@ap) = SO (ag) + NHy o)
Which is a conjugate acid-base pair?
(A) HSOy(ag) and NHs(aq)
{B) HSOy (e 2d NHs*(aq)
(C) HSO4 g and SO (ag)
(D)  NHj(ag) and SO2(es)
78. Consider the reaction represented by this equation.
CuO + Hz - Cu + HpO
Hydrogen (Hy)
(A) loses electrons and is oxidized.
(B) pains electrons and is reduced.
(C) loses electrons and is the oxidizing agent.
(D) gains electrons and is the reducing agent.

What mass of sodium hydroxide, NaOH, is needed 10
prepare 250 mL of 0.1 M solution?

Molar mass, M
NaOH 40 g-mol-!
(A) L0 g in 250 mL of solution.

(B) 4.0 g in 250 mL of solution.
{C) 10.0 g in 250 mL of solution.
(D) 400 g in 250 mL of solution.

80. What is the oxidation number for chromium in
polassium dichromate, K2Cry0Op?

(A) +3 {B) +6 €y +7 (D) +12
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