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Multiple Choice Questions

(ﬂ“

Questions 1-5: The set of lettered choices below is a list of regions of the electromagnetic
spectrum. Select the lettered choice that best fits each statement. A choice may be used
once, more than once, or not at all.

(A) infrared

(B) microwaves

(C) ultraviolet

(D) visible

(E) x-rays

1. Radiation in this region has the highest energy of those listed. E—
2. Radiation in this region is used to analyze colored solutions. D

3. Radiation in this region passes through ordinary glass but can be blocked by treated
glass.

4. Radiation in this region is used in the analysis of metallic crystal structures. E

5. Radiation in this region is used as a detection beam across doorways and windows. A

6. Which is a list of elements in order of increasing first ionization energy?

(A) CL, P, Si

B) N, P, As
Sr, Ca, Mg

(D) Cl, Br, I

(E) F, Ne, Na

7. The overall electron configuration of the sulfide ion is most similar to (isoelectronic
with) the electron configuration of the

(A) oxide ion

(B) chlorine atom
(C) oxygen atom
(D) sodium ion

@ potassium ion
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8. Which describes the behavior of potassium metal during a chemical reaction?

I. Neutral atoms become ions with a 1+ charge.
II. Neutral atoms take on protons.
III. Neutral atoms become ions with a corresponding increase in

radius.
(A) /1 only
I and II only
(C) III only
(D) II and III only
(E) L II, and III

9. Of the elements listed, which is the heaviest element whose atoms have more s electrons
than p electrons?

Nhe value of Planck’s constant is 6.63 x 10734 J sec. The velocity of light is
.0 x 108 m sec—!. Which value in joules is closest to the energy of a photon with

frequency of 8.0 x 10'% sec™!?

(A) 1x10°20
“(B) 5x10-20
 (C) 5x 19:19

(D) 1x 1078

(E) 5x 10718

>< The value of Planck’s constant is 6.63 x 1073% J sec. The speed of light is
3.0 x 10'7 nm sec™!. Which value is closest to the wave length in nanometers of a
quantum of light with frequency of 6 x 101% sec—17

(A) 10
(B) 25
(C) 50
(D) 75
(E) 100

12. What is the number of half-filled orbitals in an atom of phosphorus?

(A) none
(B) one
C) Ahree
five
(E) seven

P~y



Lpzen pue Q%D (d)

£0%n pue 02D (@)

t0en pue £0%H (0)

tpzen pue 209D (d)

¢pen pue 00O (V)

/S9PIX0 9597} 0] SBMULIO A[9YI[ 9SO OM} o}

sapnjout senuiIoj Jo Ied YOI A\ "9PIXO0 9UO UeY} SIOW ULIOJ 03 WAMOUY S JUSWI[ SIYJ,

29 5V orPE [2100 1]
:MO[Bq UMOYS ST ‘9X)%¢ ‘mIIUBULIIE JO SWO)E JO UWOIRINSYUOD UOIPID aq‘]»L

21 (@)
o1 (a)

i¢ 30
Toqumnu urnjuenb 7 ue aABTY 18Y) A £° JO UI0)8 UB U SUOIFOS® JO JoqUUNU I3 S1 JeqM ST

III pue ‘I ‘I (@)
Ao 111 pue 11 (Q)
Ao 111 pue 1 (D
Apuo 11 pue 1(9)
Lo 1 (V)

*suoIpo9e (9100) [euley arowt g8y uol spiydsoyd ayy, III

*suorjo9[e pasredun aiow seq woje snioydsoyd ayy, CII

‘SUOI)03[0 210w sey uol aprydsoyd ayy, I
juot epydsoyd
® JO jey) wWol IoJp woje snioydsoyd e jo aInjonils uoIijdse Y3 S0P MOH VI

ALY 10 sfeas|qns paf[y oAy Afuo (&)

Y v 30 sreyqio paj[y aumm Ao (q)

~AV e seyqIo pefg-jrey serq Ao (0)

.pq/ « A [eAs[qus po[y ouo A[uo (g
{“"0 < [e91q10 Po[[gJ[eY ST A[uq

/Ir}\?d‘x rlS‘ra ;Joddoo pue wmwoxy

‘umnissejod jo swioje o} sordde wonemSguoo uods[e jo uwonduosep PIYM €l

12 TINIONYLS OINOLV I Y4LdVHD




22

CHAPTER 1 ATOMIC STRUCTURE

17.

18.

19.

20.

The most abundant isotopes of hydrogen and oxygen are fH, ?H, 1860, and 1370,
respectively. Using these isotopes only, what is the number of different possible

values for the molar mass of water in grams?

(A) 2
(B) 3

) 6
(E) 8
Which set of formulas or symbols best illustrates the Law of Multiple Proportions?
(A) ¥C and §C
(B) ¥C and ¥'N
CO and CO;

(D) CH, and CCly
(E) C2H50H and CH30CH3

All of the following can be inferred from the Lewis dot dia:gram of a nc;utral atom
below EXCEPT

L 3

(A) X belongs to the same family as sulfur.
(B) X has two half filled p-orbitals.
X has at least ten kernel (core) electrons.
(D) X can accept two electrons to become an ion with a charge of 2~.
(E) X has at least four electrons with ¢ quantum number of 1.

Consider the set of quantum numbers: 3, 2, -1, —1

Which set of quantum numbers represents an electron with the same energy but
different orientation in space as the electron represented above?

(A) 3,2, -1, +3

@3, 2,0, +1

(D) 2,1,0, +3
(E) 2,2, -1, -1
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78 CHAPTER 5 STOICHIOMETRY
Multiple Choice Questions
1. Which of these alkaline earth metal oxides has the greatest percent by mass of
oxygen?
(A) barium oxide
@’ beryllium oxide
C) calcium-oxide
(D) magnesium oxide
(E) strontium oxide
2. Which expression gives percent by mass of carbon in oxalic acid, H,C,0, - 2H,07
2
12
24
24
24
3. Which oxides of manganese, Mn, have percent by mass of manganese that is greater

than 50%?

I. MnO
II. MnO,
II1. Mn203
(A) II only
(B) III only

(C) 1 and III only
D) II and III only
(E) I, I1, and III

Which describes the resulting system when 0.40 moles of Na;COj(;5) is added to
0.50 liters of 0.60 molar CuCl, solution?

(A) A blue precipitate forms; excess CO32- is found in solution.

(B) A blue precipitate forms; excess Cu?* is found in solution.
(C) A blue precipitate forms; no excess reactants are found in solution.

(D) A nearly colorless homogeneous system forms; excess COs2~ is found in
solution.

(E) A nearly colorless homogeneous system forms; excess Cu2* is found in solution.



STOICHIOMETRY CHAPTER 5 79

5. Which pair of samples contains the same number of oxygen atoms in each
compound?

(A) 0.10 mol Al;03 and 0.50 mol BaO

(B) 0.20 mol Cl,0O and 0.10 mol HCIO

(C) 0.20 mol SnO and 0.20 mol SnO,

(D) 0.10 mol Na20O and 0.10 mol Na;SO4
0.20 mol Ca(OH), and 0.10 mol H2C,0,4

x Consider the reaction
‘ 2Na3PO4(aq) + 3ZnClg(aq) — Zns (PO4)2(3) +6 NaCl(aq)

A precipitate is formed when 0.20 moles of sodium phosphate, NagPOy, is mixed
with 0.80 moles of zinc chloride, ZnCl,, in water solution. Which lists the ions in
water solution after the reaction occurs, in order of increasing concentration?

(A) Na*, Cl-, Zn?+, PO,3~
(B) Zn**+, PO,%~, Na™*, CI~
(C) PO43-, Zn%*, Nat, CI”
(D) PO, Zn?*, CI-, Na* )
(E) Zn?*, PO2-, CI-, Na*

7. Consider the reaction
2ZnS(,) + 3024 — 2Zn0,) + 2504(y)
Which value is closest to the mass of ZnOy,) produced when 50.0 g ZnSy) is heated
in an open vessel until no further weight loss is observed?

(molar masses: O, — 32 g, SO, — 64 g, ZnO — 81 g, ZnS — 97 g)

A) 25 grams
@ 40 grams
€) 50 grams

(D) 60 grams
(E) 75 grams
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8. Consider the reaction : M
2A.l(s) + 3012(9) — 2AICI3(S)

Which expression gives the volume of Cl; consumed, measured at 1 atm and 273 K,
when 25.0 g Al reacts completely with Cl, according to the above equation?

(&) 25.0 x 5 x 224
(B) 29 x 324
(©) 25.0x21'—7x§2—x-2—214-
(E) 25.0 x 2—17 2x 24

9. Which sample contains the greatest number of nitrogen atoms? (All measurements
taken at 1 atm and 273 K.)

(A) 0.20 mol N204(9)
(B) 0.40 mol Ng(g)

40. L NOgy, M
@40 g NHy()

(E) 80.¢g NzOq(g)

10. Cng(g) + 502(9) — 3002(9) + 4H20(g)

Propane gas, C3Hg(y), burns according to the equation above. A mixture containing
0.030 moles of C3Hg(gy and 0.200 moles of Oy, is placed in a rigid container and
its pressure measured. The mixture is ignited. Which describes the contents of the
container after maximum reaction has occurred and the system returned to its
original temperature?

0.050 mol O,y remains unreacted and the pressure has increased.
(B) 0.050 mol Oy4) remains unreacted and the pressure has decreased.
(C) 0.170 mol Oo(y) remains unreacted and the pressure has decreased.
(D) 0.020 mol C3Hg(,) remains unreacted and the pressure has decreased.

(E) 0.020 mol C3Hg(,) remains unreacted and the pressure has increased.
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(ﬁ'\ 11. When the equation for the reaction below is balanced using smallest whole numbers,
which gives a correct description of the information in the equation?

.7..8¢(NO3); + ..2.:NaOH — ..75 Sc(OH)3 + ..7. NaNOs

I. The number of ions represented is 20.
II. 'The number of atoms represented is 22.
III. The sum of the coefficients is 8.
(A) II only
(B) III only
C) I and II only

(D))II and III only
) I, II, and III

12. An unidentified compound is reported to contain 77.5% manganese and 22.5%
oxygen by mass.- Which set of values when substituted for x and y gives the best
representation of the empirical formula for the unidentified compound?

Mn, O,

L4 »

77.5 16.0
(A) 519 and 95

775 g 25
¥ (”"" 54.9 16.0
(C) — and ——

(D) === and —=

(E) —— and ——

What minimum volume of 0.200 M Na,COj is needed to precipitate all the Sr2t+
from 25.0 mL of 0.100 M Sr(NOs),?

(A) 6.25mL
(B) 12.5 mL
(C) 25 mL
(D) 50 mL
(E) 100 mL
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14, Cu(s) +4HNO3(44,conc) — 2NOg() + Cu(N03)2(aq) + 2H,0 w

"What volume of NO;(4) measured at 1 atm and 273 K can be produced by the

reaction of 0.750 mol copper with excess concentrated nitric acid according to the
equation above?

(A) 11.2 liters

B) 22.4 liters
@33.6 liters
) 44.8 liters
(E) 67.2 liters

15. APt £ 3¢~ — Al°

In the half-reaction shown above, the term 3e™ represents
(A) 3% 96,500 electrons

x 6.02 x 10%® electrons

(C) 3 x 6.02 x 10*® coulombs

(D) 237 x 96,500 electrons

(E) % x 6.02 x 10?3 electrons

16. Consider the combustion of ethane as shown in the equation below.
2C2Hg(g) + 702(g) — 4COqg) + 6H20¢4)

i What quantity of reactant remains after ignition of a mixture that contains
": 0.60 moles of CoHg mixed with 2.50 moles of 02?7 (Assume maximum reaction
: according to the equation above.)

A) 0.20 mol O,
@ 0.40 mol O
) 1.90 mol O,

(D) 0.20 mol CoHg
(E) 0.30 mol CoHg
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Questions 17-19: A mixture is prepared by adding 100. mL of 0.10 M Nap;CrO4 to
100. mL of 0.10 M AgNO;. A precipitate forms in this mixture. The precipitate is

" separated from the mixture by filtration.

3

T

. What is the concentration of Na™ in the reaction mixture after filtration?

(A) 0.050 M
(B) 0.10 M
(C) 0.15 M
(D) 0.20 M
(E) 0.40 M

>1{\What quantity of solid product is produced?

(A) 0.0025 mol
(B) 0.0050 mol
(C) 0.010 mol
(D) 0.015 mol
(E) 0.020 mol

L4

Nhich describes the changes in concentration of the spectator ions, Nat and N (023
the reaction mixture as the reaction occurs in the beaker containing AgNOQ3 47

[Nat] [NOs~)
('W\ (A) increases remains the same
(B) remains the same decreases
(C) remains the same remains the same
(D) increases decreases
(E) decreases decreases
20. 2AlG,) + 35(5) — AlxS3(s)

What mass of Al;S; is produced when 1.50 moles of aluminum reacts with excess
sulfur according to the equation above?

(A) 405¢g
(B) 480¢g
(C) 615¢g

D) 75.0¢g
113 g

21. When 0.60 mol ZnS was roasted in pure oxygen, 0.40 mol SO, was collected. Which
best describes the contents of the solid phase remaining in the crucible?

(A) no excess ZnS; 0.60 mol ZnO

(«"\ (B) no excess ZnS; 0.30 mol ZnO
(C) 0.20 mol excess ZnS; 0.30 mol ZnO
@'0.20 mol excess ZnS; 0.40 mol ZnO
(E) 0.30 mol excess ZnS; 0.40 mol ZnO
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92. The mass of element X found in 1.0 mole each of four different compounds is 28 g,
42 g, 56 g and 84 g, respectively. Which of the following is a possible atomic mass
for element X?

(AP14
B) 28
(C) 35
(D) 42
(E) 49

23. Which value is closest to the volume of Ojy) measured at STP that could be
produced when 0.20 mol KClO3(,) is heated according to the equation below?

2KC]O3(3) — 2KCI(3) + 302(9)
(A) 45L
((B) 67L
7.5L
(D) 15. L
(E) 34. L

" How many moles of KCl,) should be added to 0.500 liters of 0.20 M CrCl; solution
to increase the chloride concentration to 1.00 M? (Assume no change in volume.)

(A) 0.20
(B) 0.40
(C) 0.50
(D) 0.60
(E) 0.80

25. Epsom salt, MgSO, - 7TH2O, (molar mass: 246 g) can be dehydrated by heating in
an open crucible. Which value is closest to the fraction of the mass of salt in the
crucible lost when the crucible is heated to constant weight?

(4) 3




