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Test bank chapter (1)

Choose the correct answer

1. The SI unit of time is the
L e SN E——d
a) hour "N me N sLirsy

b) second fautn Second )| oD
¢) minute 1

d) ampere
2. The diameter of an atom is approximately 1 x 10”7 mm. What 1s this diameter when expressed in nanometers?
j
a) 1x10"nm T rom o o nm_ (<20) pap) J:»CQA

b) 1x10"° nm .
¢) 1x10°nm e X10° = il e

d) 1x10" nm Eanissarg

3. 6.0 km is how many micrometers? i e &
(Crmeter & M
a) 6.0x10°pm é/{’g p ) i ’T‘Qi\‘p
b) 1.7x107 um IS e b 4 B i )
¢)  6.0x 10° um m
Foa
d) 1.7x10" pm 6 X [0 6/\’IOVM
W
4. The SI prefixes gi gz andmzcro represent, respectively: X
Q/ $5 el
9 g q)ZXl()mS,_\)a = b0 5 esle
a) 107 and 10°. %\8Q O | 2 i
b) 10°and 10°. &)’ | 2Xlo"+ 0% = 0.29= 241679
¢) 10°and 10°. g W e
d) 10°and 10%, IOW fg® ' b)°~°°|°@ 3 Sy2) pa O
5 Whuéh c(of these ql)xantltles represents the largest mass? ®.o0le X & = =1
5] Ay W) P53 P r(“)*P-?) G 'o(, .
a) 2.0x 10°mg ) WMy j O@Mof
b) 0.0010kg Xo” + (6° A6y =00y
¢) 1.0x10°pg S ) 2 x5 ey ,
o v
d) 2.0x10%cg s @ o C3 LIV e
6. How many cubic centimeters are there in exactly one cubic meter?
a) 1x10%cm® _f 3
b) 1x10% cm® f‘O‘“ g o
¢) 1x10%cm’ ):‘§ efm

d) 1x10°cm’

(MY = (otew)’

™3 =\ x\oéoum3
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7. Ammonia boils at -33.4°C. What temperature is this in °F?

8 -60.1°F F-(@esw)+32

b) 92.1°F 2 . p
¢) -28.1°F Sl 8\\2;&;22\\ k
d) +13.5°F A e

8. Which of the following(is not an SI base unit?

a) Kilometer X — f)(’(‘{)]\' @a3
b) Kilogram .~«:50
¢) Second. <o, )
d) Kelvin e

uflan
9. Which of the following SI base units@commonly used in chemistry?
a) kilogram
b) kelvin
c) candela
d) mole

10. Which of the following prefixes means 1/1000?

kil -
5 do i Db il
c) centi o : e
d) mill el Ny s

11. Which of the following prefixes means 1000?
a) kilo looe Ao’
b) deci s
| Ko cs1%9

centi
d) milli

12. Convert -E°F to kalvin ?

) 212.6K R < N >
g) 212.6K T J°F oddels

3 +2183151§ > e (5‘) (-32)
"R ) o5
/4‘ C+ 27_{\5

=-60.55 +27%3.15
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13. The number 0.0005678 expressed in scientific notation is: o y

a) 5.678x 10
b) 5.67x107
c) 5.678x10*
d) 5.67810°

/vam.w‘é%n
{5, 672X16 )

s A

Explanation: Since this number is less than one star moving the decimal point to the right until there is ONE
non-zero number to the left of the decimal point. Write the rest of the number as is. Write the exponent as the

number of places the decimal point was moved.

s (=
14. Which of the following is the smallest distance? C@ 2.\ x\ol_";(’ N

) a— VLV iPyoesPy P 5
a) 2lm
b) 2.1x10°cm
c) 21 mm
d) 2.1x10pm

@ 21w
= ek _:{)_\\‘;Y\ )
(@) e "o SR
= o.02\™

ot

2 @ 20xsem S 1P o
0 Lt o\ LA-sup | o= 268w

Explanation: Even though 2.1 x 10* is the largest number in this question, the units of pm (picometers) are the
smallest units here, making it the smallest distance.

. 0 . o %
15. What temperature is 95 °F when converted to degrees Celsius? C = (2) ( F, 3 2) O 0

a) 63°C
b) 35°C Tl
6) 121°C = o) (4532
d) 15°C i
16. What temperature is 37 °C when converted to kelvin?
K=9C + 27¥3.\5 L o)\
a) 31015 :
b) 99k K =3F+2¥3.5
¢) 236k
d) 6715 = 3005 K
17. What temperature is 77 K when converted to degrees Celsius? 5
a) —296°C ks _K =C +233.\5 2 o &)
S FE=C+ 27315
d) 25°C ‘C=F+1-29345
18. Express 75 Tg as pg = 196.15 = -19¢ C
h 7 A
. \
) 075 : X £S5 = s Lo
d) 75 Xll’(%'24 pg ‘;» J 2 9 Qj — P 3 ) o ; J’:SE’L
N Eo ¢ {‘_75 24 X)
P ol )( ‘ O ,@
g ;
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4 Ry g =
@ 2xio g > N repoa
19. Ths SI preflxes Tara and nang represent, respectively: 0.2 =2x| O" j
T Ve )anes
2) 10 and 10 . = Non
i 2 _‘!‘
b) 10 and 10 . o, \o @ o.oo\o}éﬁ =
c) 10 and 10
12 -9
d) 10 and 10 ‘
=

20.  Which of these quantities represents the smallest mass? /0¢
e el i : © \X\o/‘ﬁ AS S o0
a) 2.0x 10> mg ® gﬂgf‘o\ ~ :
b) 0.0010 kg =o- \3 =~ (X0 3
c) 1x10°pug =9 e
d) 2.0x10%cg @ 2 X \o Cﬂ—)c& J:‘TC‘)Q/\/:"‘DC'A
=29
21.Expms75ngasTg D g NS ol
lz JZ S \' \ \Q
a) 7.5X10 Tg ,5nj 5 S e |
24 RS e
b) 75X10 Tg LU
¢) 0.75Tg gs i \;uu sl
' g —Z{ 2O,
d) 15 X10" Tg t EZfXI

Ttlz=2]

28. At what temperature does the numerical reading on a Fahrenheit thermometer equal that on a Celsius
thermometer?

a) 0°F CEJJ/)S';—_Q) PSS Opsd) G L am)pd)
b) —40°F ' a
¢) 100°F C e\ g GV
d) -32°F i 5
Explanation: since the temperature reading is the same so that mean °F = °C
¥ = 6 2@yp )s\
_— 2ROV g pexos)+ncE : it
F=(($)c)+32 C:<“:\5_3 (Ho _3'2_>
¢)\g}ﬂd@\zﬁs)\})\c%)£ﬁ;| Let temperature = t q 1
O
-(: (t( )) +39° t=[tx 9/5]+32°F EESE
Z)A)' t-9/5t=32°F
L-{il =32 4/51=32°F
‘w\,?,‘g\skm\.x\.\g o> ( Jt
P A o = t=-40°F=-40°C
1= (ﬁ)-"t 32 (TS‘
17 =~46
7 & =Uo"F
O, -
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Test bank chapter (2)

- Choose the correct answer

NOTE: A periodic table is required to work many of the problems in this chapter.

1. Which of these elements is most likely to be a good conductor of electricity?

a) N nor\mef:af
b) S nonmetal
¢) He nonmet

d) Fe mefel . —

2. Anatom of the isotope sulfur-3 1 consists of how many protons, neutrons, and electrons?
(p = proton, n = neutron, e = electron) A->39 %

a) 15p,16n,15¢e

b) 16p,15n,16e P= e
¢) 16p,31n,16e L L’Lé
d) 32p,31n,32e N= 32-16-15
> )55
3. A magnesium ion, Mg**, has /\/\8#2 £ e
a) 12 protons and 13 electrons. 2=
b) 24 protons and 26 electrons. P= 12

¢) 12 protons and 10 electrons. © = 5
d) 24 protons and 22 electrons. & Wnil= ol

4. Which of these pairs of elements would be most likely to form an ionic compound?
R~

a) PandBr Y\o\’\;‘(\cm?( \'\BY\‘(\\M 8-3 h\CtQ.Q
b) CuandK mefal »wmefal %

c) CandO nNow, non X )

d) OandZn peted popmetal

5. The elements in a column of the periodic table are known as
a) metalloids. =
b) aperiod.
c) noble gases.
d) a group.

Chem. 110 2012 Dr. Laila Al-Harbi
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6.  Which is the correct formula for copper (I) phosghate? C/U\ (QQ &\\

a) CuPO4
b) Cus(POq);
d) Cu(POs):
7.  The correct name for NHsNO; is M \_\ e O :

a) ammonium nitrate.

b) ammonium nitrogen trioxide. amenium Merade
¢) ammonia nitrogen oxide.

d) hydrogen nitrogen oxide.

8. What is the formula for the ionic compound formed by calcium ions and nitrate ions?

9. o
a) CaN» CCX /\)O'S\
b) Ca(NOs): :
C) Ca;NO3 )Ct 0 )
d) CaNO, Cat e
9. The Stock system name for MnyO7 is - A "
— ’ L S @) ( Tevac) Jloyﬂ j’o

a) dimanganese heptaoxide.

b) magnesium oxide. /K; /\’\>‘<\fo 5

Sl Sl My 2

¢) manganese(VII) oxide.

d) manganese(II) oxide. AroRyancse ( VIp © X'\fjﬁ
10.  Which of these elements is chemically similar to oxygen?
O
a) sulfur '0‘_73&\ C)"D\“‘) o=
b) calcium
¢) iron
d) nickel

11. The formula of stannic oxide is SnO,. The valence of Sn is:

:; . X+(2)(2)=0

o +3 X-Y -0
d) +4 <Snz Oy
) x=+4 Snzly (wm d
Explanation: to know the charge on Sn atom, make this simple calculation remember that the charge on
oxygen atom is -2, let X is the charge on Sn atom

M\“"&{%‘\ o8

=lage
e

X+ (-2 (charge on O) x 2 (number of O atoms) = 0 (equal zero because the compound is neutral)

X-4=0>>>>>>x=+4

Chem. 110 2012 Dr. Laila Al-Harbi




12. Which pair of atoms constitutes a pair of isotopes of the same element?
= b

@.X %X i
LA |
<) 5X X %

(). '3 = 2

(d) Iu ‘:x

Explanation: Isotopes of an element are atoms of the same element with same number of protons but different
number of neutrons. Only choice (b) has 2 atoms of X with 6 protons and 8 and 6 neutrons respectively.

13. Elements in Group 84 8A are known as the

a) chalcogens A Naael® \SQ\S

b) alkali metals
c) noble gases
d) alkaline earth metals

14. typically forms ions with a 2+ charge.
a) Transition metals A L= ¥ 2
b) Halogens P Kadine coymele))) U/O >
c) Alkaline earth metals L S
d) Alkali metals BN g &\

Explanation: The alkaline earth metals are in group 2A of the periodic table and lose 2 electrons to form

cations with 2 positive charges.
o
15. An anion is defined as

a) acharged atom or group of atoms with a net @hnrge
b) a stable atom.
c) a group of stable atoms.

d) an atom or group of atoms with a net positive charge.

Cl;P 9o

16. A cation is defined as

a) acharged atom or group of atoms with a net negative charge.
b) a stable atom.

c) a group of stable atoms. e

d) an atom or group of atoms with a net&gosmvev charge.

A
17. Atoms of the same element with different mass numbers (or number of neutrones) are called
e e

a) ions.

b) neutrons.

¢) chemical families.
d) isotopes.

Chem. 110 2012 Dr. Laila Al-Harbi




18. How many neutrons are there in an atom of lead, yj’b whose mass number is 2087

a) 82 : :
b) 126 W=A-Z= WB-282 =124
¢) 208
d) 290

19. Molecules consist of the same element with different numbers of atoms and chemical structure are called ...

a) lons

b) Neutrons

c) Allotropes
d) Isotopes

LFO(GZO. An atom of the isotope '°S-31 consists of how many protons, neutrons, and electrons?

a) 15p,16n,15¢
b) 16p,15n,16e
c) 16p,31n,16e
d) 32p,31n,32e

>
21. A magnesium ion, 2Ca*", has K-'\:zj

2N
a) 20 protons and 22 electrons. o /, e ~
b) 20 protons and 20 electrons. el @ 3 ?OC:% ~\%e
¢) 20 protons and 18 electrons. O:'U'WJ‘L}
d) 22 protons and 20 electrons.

22. A sulfide ion, 168, has: g-z
s
a) 16 protons and 16 electrons =
b) 32 protons and 16 electrons P=le, el 2=\ge
c) 16 protons and 14 electrons s § S\

d) 16 protons and 18 electrons
23. Which of these pairs of elements would be most likely to form a molecular compound?

a) NaandBr Y3 (¥) SV 5 5% Y/
b) CaandO % o (X) e

2 s Vs 3\ ald—
c) CandO ¥ s~ HYew
d) ZnandO  yovz- Yy

24. What is the formula for the ionic compound formed by calcium ions and nitrate ions?

a) CaN ‘—i-‘z ~
b) c::(Nzoj)2 Can NJOs
c) CaNO
g (jé\m \
3
2
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1J7°<25. Which is the correct formula for copper(II) phosphate?

a) CuzPQ‘
b) Cu,(PO),
c) CuZPO3
d) Cu(PO)),

%26. The correct name for NH,NO, is

a) ammonium nitrate.

b) ammonium nitrogen trioxide.
c) ammonia nitrogen oxide.

d) hydrogen nitrogen oxide.

27. The correct name for PCl5 is ;

o

( ‘ 5;\»
a) monophosphate pentachloride : )
b) phosphorus chloride P hosphws Pw{:ﬂ d{\\e“‘ JQ

¢) monophosphate tetrachloride
d) phosphorus pentachloride

28. Which of the following expressions represent(@molecules of water?

a) HO
b) HO, PRI
¢ 2HO
) 2HO,

29. The empirical formula of a compound with molecules containing 12 carbon atoms, 14 hydrogen atoms, and

6 oxygen atoms is 55 -
1 CoMu 0, Dbl
2

a) Ci2H1406

b) CH:O

C) CHO i

d) CH-0; C—é N0,
Explanation: The empirical formula is always the simplest possible whole number ratio between the atoms of
the molecules. 3 \

= 5 559 8

30. The éharg\e on the manganese in the salt MnF; is : 0 )¥

b 1 XrGORe G

c) +3 =1, Ma E

9 2 % 245

Explanation: Since every F has one negative charge, the Mn can have only 3 positive charges.

Chem. 110 2012 Dr. Laila Al-Harbi




30. Magnesium reacts with a certain element to form a compound with the general formula MgX. What would
the most likely formula be for the compound formed between potassium and element X?

X2y £
a) KX MO ? Kt X >
b) KoXa X !
c) KoXa ~ MYz )(L { ><

d) Noneof the above % May ) % S X 5 9}7}0}
Explanation: In the compound MgX, X must have 2 negative charges since Mg will always have 2 positive

charges. The element K will always form an jon with 1 positive charge and hence the only combination of K
and X could be K»X, which is not one of the options.

31. Barium forms an ion with a charge of

a) +1 %*—2
b) -2

c) +3

d) None of the above.

Explanation: Barium is in group 2A of the periodic table and forms ions with only 2 positive charges.

31. Aluminum forms an ion with a charge of

a) +2 -3
b) 3 A\

c) *3

d) +1

32. Todine forms an ion with a charge of

a) -7 -\

b) +1 j

c) -1
d) +2

33. The chemical symbol for the ion wiﬂ\(l_f protons and 10 electrons.

a) Na = 5
b) F Q‘ i
c) Ne /\)O\
d) Na* ]

) Proton

=)= /ﬁ
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(7) (V]

34. Which of these compounds is a binary compound?

4) Na€l-» C30eC
b) MgSOs &8
¢) NaOH 0 Cs
d) HCN X

35. Atoms with the same number of electrons and number of protons are called...
a) ions
b) isotopes

c) neutral atoms
d) different atoms

36. Atoms which have different number of electrons are called...

a) ions

b) isotopes

c) neutral atoms
d) different atoms

37. Use the following table and choose which of the species are positively charged?

Atom or ion element 1 I I [ IV\\

Atom or ion electrons (€) 10 18 { 10 }

Atom or ion protons (p)

| | &
oo

L
1

1
8 18 1

Atom or ion neutrons (n)

ol w|w]s

A. Mland V C. Il and ITT
B. IVandV D.Tand VI
38. Which isotope has 45 neutrons?

(a). SoKr Bo-36=Y4 X
(b).;ﬁSe 719 —34=Muy
©-2Br © 3o-35=45"
(d).35Cl 3y—_13=13 X

39. In the periodic table, the elements are arranged in

a) alphabetical order & \ e =

b) order of increasing atomic number =8 e SO
c) order of increasing metallic properties

d) order of increasing neutron content

Chem. 110 2012
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40. An element in the upper right corner of the periodic table is

a) either a metal or metalloid
b) definitely a metal
c) definitely a non-metal

d) either a metalloid or a non-metal :
& § o) el NG\ 59
41. An element that appears in the lower left corner of a periodic table is

a) either a metal or metalloid

b) definitely a metal

c) either a metalloid or a non-metal
d) definitely a non-metal

42.A molecular formula always indicates

a) how many of each atom are in a molecule

b) the simplest whole-number ratio of different atoms in a compound
¢) which atoms are attached to which in a molecule

d) the isotope of each element in a compound

e)
43. An empirical formula always indicates

a) which atoms are attached to which in a molecule

b) how many of each atom are in a molecule

c) the@ipjlegv whole-number ratio of different atoms in a compound
d) the geometry of a molecule

44. There are protons, neutrons, and electrons m”‘ I:\
a) 131,53, and 54 B 2= Gy et
i - W
d) 53,131, and 52 e R L

45. Which species has 48 electrons?

18 Q42 2€> r
e e anE
X \:im:)d.-(b)_ ';3311
2 e (). '2Cd™?

b (d),5:Ga
NG
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Test bank chapter (3)

Choose the correct answer

: e 4 G
1. What is the mass, in grams, of one copper atom?

20%2 e

36.0LF
5. How many sulfur atoms are present in 25 6 g of Al(S:05):?
\ wolecedes q 6.3

a) 0.393

b) 6 3qu‘\\(\m a yg
) 3.95% 102 i =

d) 237X 107 % =2 569 Moﬂ’aksms

Sx% 2.3 F X atems e~

Pt ) 5 T
Ny Na/
a) 1.055 10%g "M . ) i i
b)) ?3.55g 53,55 & f,()L‘ZX\b”
¢) lamu ; 5
24 6355 A 55 j
d) 1.66 10 gv\ pn= g = 1.039X10
2. Determine the nru{b_eyf\m‘o’lg\i of aluminum in 96.7 g of Al
RAVAN
a) 0.279 mol
b) 3.58 mol o (O A 6. Z‘ 58 me
) 7.43 mol M 26,98
d) 4.21 mol
3. Which of the following samples contains the greatest number of atoms? B
[\ = O

\ L W )
a) 100 g of Pb ‘ﬂv' N4 ) MN Na
b) 2.0 mole of Arf 100 _ N : e S

2072 b.oezxits & o ] = §.oreX(® e 2x(e®?
c) mole of Fe 20 =Y. 4R | N = 6ok N = L‘(-é’,ilf,__
d) 5gofHe g EQ/M 9 906 x 8 tem ater ﬂ_i Q003

4.  Formaldehyde has the formula CHzO How many molecules are there in 0.11 .11g of formaldehyde"
\v\

a) 6.1¥ 107 —>.- N > &\ _;9__

b) 3.7X10° R 2F gozaxid

c) 4 : ; .

d) 22X10” N= o\l Xb622X6™’ =9 9 x|nt!

w N o AR
™ NA 390.37 6 orax\®?
~d = 3999 X (0" weleades

5SS lomss

6. The percent composition by mass of a compound is 76.0% C, 12.8% H, and 11.2% O. The molar mass
of this compound is 284 5 g/mol. What is the molecular formula of the compound”

a) CioHeO C | H C‘ ;
b) CoHisO 763 |28}3 \\\'Lj ) (l)‘syh 6 @
c) CisHzs04 & 3 w:’/{l,\ YN A (R
LS s
d) CisHs0: A= _‘:_;7' -_}W = h I R G
22 s S b Y (4
= 6.1 | =127 | =0.7
o sF | o7
~9 =\ =
Chem.110 : = 1R 2012 Dr. Laila Al-Harbi
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7. What is the coefficient of H.O when the following equation is properly balanced with the smallest set of

whole numbers?
_AG+280 Y Aol + 3 cn,

a) 3
b) 4
c) 6
d) 12

8. When 22.0 g NaCl and 21.0 g H,SO, are mixed and react according to the equation below, which is the
limiting reagent? ~ 2NaCl + H,SO,  N2,SO; + 2HCI
o 2g gy

e ___ = ——
a) H;80, w2163 939
b) NaSOs | :
o) HCl ’?(:C\@< ot
d) NaCl [\)MUW))\)OJQA()\)\

9. When the following equation is balanced, the coefficients are

NH; (g) +0:2(g) — NO2 (g) +H20 (g)

5 (/_ 5) R ( )
@.1,1,1,1 (2)2 g ;F{QL = 9 02 B8N0
(b).2,3,23
©4,7,4,6 4 NN, A~ Fo—> AN v AN
@@.1,3,1,2
10. How many moles of cz;rbon atoms are in 4 mol of dimethylsulfoxide (C;HsS0)?

gae, Viend X G5O = 2 mal b ¢

b) 6 Uymded CalesG D> W=} C

c) 8

4 C=Rwades

Explanation: This is based on reading the formula and correctly extracting information from it. The formula
C2HsSO indicates that every mole of this compound has 2 moles of carbon atoms in it. Thus 4 moles of the
compound would have 4 x 2 = 8 moles of C atoms.

11. There are sulfur atgs ir@?)mql%ec‘ules of C4HaS,.
a) 1.5 x10% \wm\ebn)\ﬁd‘£ G aDB 2 axoms R S
b) 48x10* ) G va\e L P CaluS+ = X2aagms ¥ S
¢) 3.0x10®
d) 50

il ?B(’) q-\QW\S“%S
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Explanation: The molecular formula indicates that every molecule of C4H,4S; has 2 sulfur atoms per molecule
and hence 25 molecules of this compound will have 25 x 2 = 50 atoms of sulfur.

12. There are hydrogen afoms in'éS molecules of C4HsSx.

o \W\g\e_,cd\tv‘? S = \AQ&“NS.Q{F W
b) 38x10% 9 5endenless Callyo—> Xzatew™ \
0 60x10%

4 100 \& - UX925=\06 A emS

Explanation: The formula of C4HsS; indicates that there are 4 hydrogen atoms per molecule and hence
100 hydrogen atoms in 25 molecules of C4HsS,.

13. How many@f oxygen are in 65.0 g of C;H,0,?

s, T i ’)C = 5
a) 18 '»J?W(ég@qu ColO+ j ¥ 2% ’QQQ
:; ;95 : cff‘D“Z 5233549 C 4.0 = 3295 Qr
4 5 X - 3y
8

Explanation: This question uses the mole to mole ratio between oxygen and C,H,O: and needs the following
65.0 g C,H,O, 2 moles O 1599g0
= —2x x =358g0of O
steps. 58.0 g- mol 1 mole C;H,0, 1 mole of O

CC\ % i

S~ J

17. How many moles of c/a;@ d@_xjcle are there in 52._/02 g of carbon gl_ioxiae?

e
a) 0.8452 TN

b) 1.183 Aﬁls‘lé =N Y*ﬂ\
) 1.183x10% gLy 83

d) 8.648 x 10°

Explanation: This is a straight-forward conversion from grams to moles of CO; which is done as follows:

I mole CO,

52.06 2 CO, x
43.99gCO,

= 1.183 moles of CO,

18. How many (fioles of the compound magnesium nitrate, Mg(NO3)2, are in Q:S\S"Qg/sample of this

compound? NN LSS5y
2 — - —— = @ & S
o NN Ug, 324 S\ 38 e\ ks
a) 384

b) 65.8

() 0.0158

d) 0.0261
Explanation: This is a straight-forward conversion from grams to moles of Mg(NO3)2 which is done as

Chem.110 2012 Dr. Laila Al-Harbi
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follows:

1 mole Mg(NO,), e 5_J®
35g Mg(NO,), ——————-—%0,0]58 1 5 =
2358 MEMN 0., X e S iane e

19. A 25.5-g sample of ammonium carbonate contains mol of w ’S) \k
I = aeded NN

A S < C@ ... >
NMuw' Cos \ e\ o CN\\\A)L e W
é}g;gﬁ \<\C o -LbE5mA N el PRV o NNy
c) ) 0.531 (NW) , (O3 i iagall
d 200 o295 - ossmd NWw=2x 06269

qeé-i9
Explanation: Realize that the formula for ammonium carbonate is (NH4)2CO3 and calculate the molar mass
(96.0856 g/mol). Convert grams to moles and then using the stoichiometric ratio find the # of moles of
ammonium ions.

1mol (NH, ),CO, 2moles NH} @
25.5g (NH, ),CO, oo 2 S
B NHL ) 00y x— e g 1mol(NH,),CO,

&) £
20. Magnesium and nitrogen react in a combination reaction to produce magnesium nitride:
3Mg + N, — Mg:N,
S D5

In a particular experiment, a 5.47-g sample of}i{z reacts completely. How may(gim;s;of Mg are needed for

\ > ¢ ;N Zthis re'm':'tii”‘l?
R ST (4 24y
) 142g : 4 ) R "
z) 12e \}/ W, ‘]/ é 28,014
c) 16.1g
d 092g 793 28.0l4
e

Explanation: Ensure that the equation is balanced. The grams of N> must be converted to moles of N
and then using the stoichiometric ratio between the Mg and N», the grams of Mg can be calculated.

Imole N, 3 moleMg 24.3050 g Mg

547gN, x x x
© 28.0134g 1moleN, Imole Mg

=142gMg

21. What information would you need to calculate the average atomic mass of an element?

a) The number of neutrons in the element.
b) The atomic number of the element.
¢) The mass and abundance of each isotope of the element.

d) The position in the periodic table of the element.
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22. The atomic masses of CI (75.53 %) and Cl (24.47 %) are 34.968 amu and 36.956 amu, respectively.

Calosts the Gimgs sgus ek oo, ( #5533 (34 ‘768)+< 1”‘”)(%0(54}
a) 35.96 amu
b) 35.45amu = 55,q5‘amu
¢) 36.47 amu
d) 71.92 amu

23. How many atoms are there in 5.10 moles of sulfur (16S=32 amu)?

a) 307x10 i N
b) 9.59x10" N“’\)
23
c) 6.02x10 5. =N 4 (&
A Jo° 7<é e N =30Fx\6
d) 9.82x10

24. Todine has two isotopes 1261 and 1271, with the @7‘ ual abundance.Calculate the average atomic
mass of Iodine (531). 2 >ee
= 22 e) +L’ > (\e)
o

a) 126.5 amu 10

b) 35.45 amu I lié‘ng mu
¢) 1.265 amu

d) 71.92 amu

25. The atomic masses of 6Li and 7Li are 6.0151 amu and 7.0160 amu, respectively. Calculate the natural abundance

of these two isotopes. The average atomic mass of Lithium (Li=6.941 amu).

a) Li=749%, Li=92.51% AvereAferichas = iJ“—’i"—"fe('\'\%) + M"—“(N‘”‘)*“
b) 'Li=7.49% , ‘Li= 92.51% 69y | K _6.619) X Xy + Qoe- Wz) 7- ol
leo

¢) ‘Li=849%, Li=95.51% 6‘% b

&) 'Li=722% , “Li- 82.51% é-0l9 - olILX + ol 6 :’io/l@x

_1 5= -\ .ooo‘\)( o A LNy

. PN \aas\
26. How many atoms are present iti 3.14 g of copper (Cu)? (\oo-x) = (\6o-FM4Y
o i RIS )
a) 298x10 M = W.Se 2IWRE
23 = vy
b) 1.92x10 WA TINA
24
c) 1.89x 1023 2M - N E
d) 6.02x10 o3 T3 o0k’ et
3 04 xg.ozzXi0”
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27. Nitric oxide (NO) reacts with oxygen gas to form nitrogen dioxide (NO,), a dark-brown gas:

2NO (g) +0,(g) 2NO,(2)
In one experiment 0.886 mole of NO is mixed with 0.503 mole of O . Calculate the number of moles of NO,
produced (note: first determine which is the limiting reagent).

—

2 0886 mol 9 No+0,>2N0. (2 Nox&,s*2NO, gl
b) 0.503 mol 0.286 : § 0.56 3 0. R84 W= X wmel? & d Sl e
kel |
¢) 1.01 mol 7 Tt

=iz ed & og03mel 2mel 7 gme) & AU o

d) 1.77 mol h ; S e g o
foj|ﬁu:,\;“>-l.\ = %_ -0 .g gémoles

A A A A

28. The fertilizer ammonium sulfate [(NH 2),80,] is prepared by the reaction between ammonia (NHJ) and sulfuric acid;|
2NH,(g) + H,SO (aq) (NH,) SO (aq) Fs=S 0 Jsi ft‘e_;,_, A
How many lqlograms of NH, are needed to produce 1.00 * 10 kg of (NH,),SO,? K

—

a) 170010 ke 2 "LHS* 504 — (NH), S0 ’ 3&’;‘_‘5 25¥8%Yo\ 97y
9 \ 32.0

B A l(j) ke ’<‘(’)9 \:)%Kcﬁm‘ = 2‘7?85% inm

¢) 2.580 I? kg >< ~ 2,58 xd'K &

d) 7.42010 kg 3\1 669 132,023 ; 9

29. Consider the combustion of carbon monoxide (CO) in oxygen gas:
2C0(g) +0,g) — 2CO[(g)
Starting with 3.60 moles of CO, calculate the number of moles of CO, produced if there is enough oxygen gas to react

with all of the CO. 2”\0‘0’? Co —%ZY‘\O\ 'QCC)L
a) 7.20 mol gc
5 Bl 36041 (0 — x md £ (o,
¢) 3.60 mol 2./)\ male U{_ CO» . o X366 ;
d) 1.80 mol el e o S T = e a{{(@z:S.é»v\o\*PCO‘l

30. Nitrous oxide (N,0) is also called “laughing gas.” It can be prepared by the thermal decomposition of ammonium
Nitrate (NH,NO,). The other product is H,0. The balanced equation for this reaction is:

NHNO, — N,0+2H,0

How many grams of N,O are formed if 0.46 mole of NH NO, is used in the reaction?

a) 20g A

NWWNO N
b) 3.71316g B N1 O )(:o.‘{é)ﬂ(‘l\él‘(
oY Lme\ A
¢ 20010 K N
d) 46010 g i < {/ =26, 200¢
| Mol H4.olY =2.0410)
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31. What is the theoretical yield of chromium that can be produced by the reaction of 40.0 g of Cr,0, with
8.00 g of aluminum according to the chemical equation below?

D 205 AL O, +2C ) + Clp
) 77g 23 r% g 2,’\\+C’GC)3.—>A\ZCJ3 Vs

b) 154¢%3% 599 o X7

c) 273¢g 208 0.263

4 S0ge NS T, \63922

fA\)iS\\m\(\Ly sl 605 53.04 a2
eagent ¥ = 2X103922 =\5 iy
: GNGL .
32. Hydrogen fluoride is used in the manufacture of Freons (which destroy ozone in the stratosphere) and in the
production of aluminum metal. It is prepared by the reaction z’_f’“‘ oo
CaF,+H,SO, — CaSO,+2HF P

In one process 6.00 kg of CaF , are treated with an excess of HZSO A and yield 2.86 kg of HF. [ Op 2.3 6X (03
Calculate the percent yield of HF. (,ﬂ Fz "'\'\?.50\4 _QCQSC)M*zHF ; %y,e 7—m

a) 93.0% 6X10%qy e 3 i

b) 953% J L R LB B

c) 47.6% 789 69 ; y

d) 62.5% ~ C? 57 /c

X = X0 x40 - 3574 69 9 csppan
33. When 22.0 g NaCl and 21.0 g H, SO, are mixed and react according to the equation below, which is the
SN et
. LK) = e
limiting reagent?
2NaCl +H SO,  Na,SO, +2HCI
) Nacl 223 214
b) H,S0, \\683y 434 /\,‘ Q,Q/(

9 NaSO, -o\RBy<z02dy COUG=lP
d) No reagent is limiting.

34. Hydrochloric acid can be prepared by the following reaction:

2NaCl(s) +H,SO (aq) 2HCI(g) + Na,SO (s)
How many grams of HCI can be prepared from 2.00 mol H,SO, and 150 g NaCl?

a) 730g 2”“91*\-\?_50&4 =9 N\t + I\)G\Lﬁoq

b) 93.5¢g
o l46g 50 9 2mo\
d) 1s0g IR Yme(

poul :\|‘ <
Chem.110 Légg;?tn‘\ﬂi‘ 18 <2mé( Dr. Laila Al-Harbi
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2 Naed +4504 —>2 40y +Na, 50y

Al

o7

et S e
~

ey

GE N
= BaX¥AN .., :
£1E 6.3 ﬂ?%@

Q
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35. Calculate the molar mass of Li,CO ..

B 2C6a4) + 2.0\~ 3(14)
:)) ;;.g;gg M = 738q3%/W\°Q
36. How many mge‘cules of ethane (C,H,) are present in O@ gof CH?
a) 201x10 Vo na T ;\iﬂ
b) 669){]02 .33 "
c) 4.9 x 10 T

s 3007 | G
d) 889x10

N= od3Uxe02xie _ o £89%10" = 6. £ X\ & meteales

36.0%
37. All of the substances listed below are fertilizers that contribute nitrogen to the soil. Which of these is the richest

Source of nitrogen on a mass percentage basis? C/ N = (‘ZL’X 1) Xiso = TFOV
a) Urea, (NH,),CO
Yo = E2RN) g
b) Ammonium nitrate, NH NO, ®) N B0 Kloo=35%
¢) Guanidine, HNC(NH,), O % - X0 o gl n

: 54
AN oo =B2 %

d) Ammonia, NH,

38. Allicin is the compound responsible for the characteristic smell of garlic. An analysis of the compound gives the
following percent composition by mass: C: 44.4 percent; H: 6.21 percent; S: 39.5 percent; O: 9.86 percent.
What is its molecular formula given that its molar mass is about 162 g?

a) C,H,S,0, e 2 7 ek vicd g n=2 ] ji ;\L)/y:‘)é(z
b) C,H,SO 4y y &(vw& CeH 20 r/,u,,, o0V o (3
¢c) C H S O \2.oll {, s 9 Sows
& GH50, wd 2o ) Batios { ety

=§:979‘~'6 cyn)ja’)mo\ew(ﬁf‘)

39. The formula for rust can be represented by Fe ,O,. How many moles of Fe are present in 24.6 g of the compound?
e S S
a) 2.13 mol \(\_F\— Vopaia Q&VQZCJ_g__;‘ZW\ \ o ?V

b) 0.456 mol “:—w;‘ g oo O \6\4 F€ LQ)S — ? F

c) 0.154 mol 159.69 y )
o . - B F =9 X adoli= o 5()‘6*«“.\

By
chemito . 24,69 A be, Of = XZmdee ‘20(2 Dr. Laila Al-Harbi

V51 ‘Fge i e, 02— bm‘\e( Fe,

XK= 30 % (Y\e)\




w _N

(=7
// 40. What is the mass, in grams, of one copper atom? e e :
i n=e - Nk

a) 1.055 10 g
b) 63.55g ™ \

c) 1amu ﬁémz
d) 1.66 10%¢

63.94¢4 SR

M= —— - .OSC
boze K)o \ 5X1b 3 ]
41. How many grams of sulfur (S) are needed to react completely with 246 g of mercury (Hg) to form HgS? \‘C}) s
X
a) 393g S+ly > AS ! Hy.S
b) 246¢g > 4 iy
) %7 < 2483

©) 9.66x10 g \ @Q:@
d) 201¢g 326669 206599 X:MG = 3%,3\(} =

200.59
42. Tin(II) fluoride (SnF,) is often added to toothpaste as an ingredient to prevent tooth decay. What is the mass of F in
grams in 24.6 g of the compound? ! NS
9U.69 R St =2 TR AXT

b o \54. 706 385N 3T 6\
) 597
o 1378 X = —246X3%.9% _ 5.945= 5—‘7?3

156. 06
43. What is the empirical formula of the compound with the following composition? 2.1 percent H, 65.3 percent O,
32.6 percent S. |
p \—\77 | @) l S QG JQ/(—)\ \)»J{.j (\

a) H,SO ~ 9.y | GoE| a8.C - s G
b) H;SO: W= e 7\\6 ll‘ 32066 H 2_%0\{ ﬂ’i’:i)i?:\:}b\) Ci
¢ HS0, - 2,685 Uell | =\o\F e b
d) HSO, Vot | el ' \BWg
, % 2 x4 =\
"{D . Which of the following samples contains the greatest number of atoms?

a) 100 g of Pb

b) 2.0 mole of Ar
¢) mole of Fe

d) 5gofHe

N
45. Formaldehyde has the formula CH,O. Hg& many molecules are there in 0.11 g )3f formaldehyde?

27 Z
a) 6.1% 10 molecule oA R
3 X e 14‘ N A
b 3.7 Hz(l) molecule I\ 30.9 : )
¢) 4 ¥10 molecule -3 3. GERN\E = e
=3, 66X16 Mo 2 6.022x\% 3

3 255410" molecils
N =D X \OU m«\ewler
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)) 46/ Determine the number of moles of aluminum in 96.7 g of Al

a) 0.279 mol
b) 3.58 mol
c) 7.43 mol
d) 4.21 mol

0.393
22
395 10
22
¢) 7.90 10
23
d) 237 10

}4 y/ How many sulfur atoms are present in 25.6 g of A(S,0,),?
a)
b)

/ 48/ What is the coefficient of H,O when the following equation is properly balanced with the smallest set of

)) _/whole numbers?
e ALG. . "HO:. . ANOH):# .. CH,

Nasrw

50. Which of the following equations is balanced?

A) 2C+0, —> CO Q) ‘2E 0SNG ¥

B) 2C0+0, —> 2C0, b) 2C,40 >2C, 46 &

C) H,+Br, —> HBr ) 2\ ,28r >\HBrX

D) 2K+H,0 —s3 2KOH +H, 5 2/5,2#!,\0—>2Vvﬂ073ﬂ X

o){ . Determine the number of moles of aluminum in 96.7 g of Al
)

a) 0.279 mol
b) 3.58 mol
¢) 7.43 mol
d) 4.21 mol
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Test bank chapter (4)
Choose the correct answer
A ML \/-
1. A 50.0 mL sample of 0.436 M NH4NO; is diluted with water to a total volume of 250.0 mL. What is the ammonium
nitrate concentration in the resulting solution? Mi V = /\/\? V ]'3 S35 (B
a) 21.8M : 50 %4 34
b) 0459M i Al

c) 2.18x10°M

d) 872x107M M4 = OFREZ - B FZX\G M

V| Ve M P . . M
2. How many milliliters would you need to prepare 60.0'mL of 0.200 M HNO;3 from a stock solution of 4.00 A HNO;?
 many milliter 00.0 i L) t 4.00

a) 3mL MV =MgVe
b) 240 mL s 0.200 X
c) 24mL Vi = —L\‘éo
d) 1000 mL
Vi=3mlL
3. What is the concentration (M) of KC1 in a solution made by mixing 25.0 mL of 0.100 M KC1 with 50.0 mL of 0.100
MKC1? By = MXV =0800X6.625 =2.5X 0 Fmel ) Il gy

=3 - F.5XG 3
AT ©. 0%

a) 00500 ), = AAXy =0.\oo X605 = 5 X\6 Pma)

b) 0.100 i D XISy B = 79167
c)) 00333 Phlal £ =250y 5x\63imel =7, Wlo )
d) 0.0250 7‘#[—;{’ A V= Vi+V, 0025+ 6,05 =6.c¥5 ¢ = D‘\[\A
e
4. What is the concentration (M) of CH;OH in a solution prepared by dissolving 11.7 g of CH;0H in sufficient water to
give exactly 230 mL of solution? e PRI )
T g J)ass
o )‘C_—) b W = N A/\ I N 5
L 3os! 8 117 NN R . 7
i = 2.30x 10-2 " = /
Mo 5 bosal = \\_‘;’_'_wizo,gé;ﬂb( L0365 | =g S MXV
=023 ) 1.59 320 ' Sam T

Explanation: Need to convert the grams of CH30H to moles and then find the molarity of the solution by using the
molarity formula. Do not forget to convert the ml to L.

115 GO SO
32042g  0230L

MV M= Ve G Jpoiseds
(ol129)+ (o-\x o) = MP(78)
) 75 3

=1.59M

M# —%’ ~o0-\AA
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0039 = (L)) ops 5

=
(
5. How many grams of HsPOs are in 35.1 mL of a 2.75 M solution of H3PO4?
m
Sew T " A
26 4 e = 2
3 49 2-75"‘*——“035, 2066 65me| i ablés 947,992 m o’ (/éa
0-

Explanation: Need to convert the ml of H3POx to liters and then find the # of moles of phosphoric acid. The moles of
phosphoric acid can then be converted to grams of phosphoric acid.

%275 ML SEHRO,

=9.46 2 H,PO
1000 ml Tmole B

35.1mlx

7. What is the concentration (M) of a Na,SOs solution prepared by dissolving 5.35 g of Na,SOj in sufficient water to give

330 mL of solution? 4
of solution 0 V\:\‘V\ : _5/3—5—
a) 1.14x102 v Y9 .aM2
b) 0.016 M 2377
) 617 0,33 _ = T
d) 0.114 = OWOIFEL

Explanation: Convert grams of Na;SO4 to moles of Na2S04, ml of water to liters of water and then find the molarity of
the solution by using the molarity formula.

1 mole Na,SO, 1
5.35g Na,S0, xm X ogr = -1 14MNasSO,
o A5L
> ) A
8. ng\rrgnwa/ms of LiOH are there in 750.0 mL of a 0.0158 M LiOH solution?
a) 211x105 M=%, e 0
b) 113 o480 AR
c) 0.284 WS ioi 19408 b
d) 3.50 7w = 23949 X6o\\85
N = oo\l Bomal = 6,98 30 ~ 6.2849

Explanation: Calculate the number of moles of LiOH present in this solution using the molarity formula and the convert
the number of moles to grams of LiOH.

23.948¢g

7.50%107' Lx0.0158 M x ————E5__
1 mole LiOH

=0.284 g LiOH
Vi /Y : vVt
) /’6 A 50.0 mL sample of 0.436 M NH4N03 is diluted with water to a total volume of 250.0 mL. What is the ammonium

/\/\
nitrate concentration in the resulting solution?
T a) 218M
b) 0.459M

-2
¢) 2.18x10 M
d) 8.72x10 M
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12. A 3.682 g sample of potassium chlorate KCIO, is dissolved in enough water to give 375 mL of solution. What is the

chlorate ion concentration in this solution?

a) 3.00x10jM
b) 441x10 M m_ = MxV
¢) 0.118M /4 MX
2 VI
d) 8.01x10 M /
3.632 S /(,( xo0.375
US|

0-036 - s 5791
6.3¢5 © 375

/Z: o S| M

: é?.oz/r/o‘z/w

Chem.110 2012
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Test bank chapter (5)

Choose the most correct answer 3 ? o »‘“«fi,u

i
1. A sample of oxygen occupies 47.2 liters under a pressure of 1240 to x} at 25°C. What volume would it occupy at 25°C if
the pressure were decreased to 730 torr?

a) 27.8L €5 b V, =\,
b) 293L - :
) 323L 2o X412 = Folfy Voa=802L
d) 802L ~Ro 5o
2. Under conditions of fixed temperature and amount of gas, Boyle's law requires that
LPVi=PV>
II. PV = constant P\, = Canstewnt, P, V, “Constant
1II. P1/P2 = Vz/Vl —— -
a) Tonly s
b) Monly =8 & BN
¢) Ionly ; A
d) 1,11 and III P. Vo
W -, \Va
3. The volume of a sample of nitrogen is 6.00 liters at 35°C and 740 torr. What volume will it occupy até_ 2P, = \atm
a) 6.59L 5 7\« o = )
b S46L F5+973, 15-308.15k 9 S = 09Fatm otk
c) 6.95L Vi BVed o AT XV
dsBL U 5 38|)5(é ‘1?;\92} O%\EV\\ng 33 5 il
TR v & Bo X e E
ABG U5 30315 6
4. The density of chlorine gas at STP, in grams per liter, is approximately:
a) 6.2 Y atm 2376 /5
b) 3.2
© 39 MM\ x 704 3
d) 45 & S
Y BT~ ootz 52

Explanation: d = molar mass x p/ RT =70 x 1/ 0.082x 273 =3.17 g/L

5. What pressure (in atm) would be exerted by 7f6"g of ﬂugnne gasinal.5 hter vessel at -37°C‘7 215 =B \*

a) 26 atm py=2, Qr\—
b) 4.1atm e
c) 19,600 atm ¥ 35l5=> ),5P = 38 =25 o’
¥ Y57 e K002 X 23605 ) 5P = 3873 > 25 .85 o 26atm
o& \A\\g %
6. What is the density of ammonia gas at 2.00 atm pressure and a temperature of 251)°C‘7 293.\5K
a) 0.720 g/L
b) 0.980 g/L ol =M _ d=2xI¥e3l
) 1.39g/L R S YT VG

d) 166gL d<\.39 9iL

7. Convert 2.0 atm to mmHg

a) 150 mmHg N
b) 0.27 mmHg i —5F 60N

¢) 150 mmHg et :_» x 3
d) 1520 mmHg % ati

X = 1520 Y"\”f"\\\j




+38.15k

8. A container with volume 71.9 mL contains water vapor at a pressure of 10.4 atm and a temperature of 465°C. How
many grams of the gas are in the container?

- %«53'{\
9 042lg PV=x2 Ry i ey
::’)) gﬁgg 164 1Y = 0.082XP8.5 6. F47t4 =8. 346M
d) 0.129g 'OV X6.0 q"%‘o\é“ :

WM=oe. 2223
Explanation: n = PV/RT = 0.0719x 10.4 = 0.0821 x (465 +273 ) = 0.012 mole

Mass = n x molar mass =0.012 x 18=0.222 g 238.(

T 52 9 7. 3Yatm
9. What is the molar mass of a pure gaseous compound havmg a density of 4. 95 4.95 g/L at -35 °C and 1020 torr?
a) 24 g/mole PAA -
b) 11 g/mole d= Kt AR

i ' 239,
4 120gmole AWM = MLJ

10 =214 y/mde = 72

10. A 0. 580 .580 g sample of a compound containing only carbon and hydrogen contains 0.480 g of carbon and 0.100 g of
h —gr_qggn AtSTP,33.6 mL of the gas has a mass of 0 087 g What is the molecular (true) formula for the compound?

a) CHs |y 0l ’9 2.59 Qo = ,
b) CHe o8| oo QEMH “arr 2%{2“2‘
¢) CoHs \1°;: Yook 2.9
d) CiHip oom -2 ‘::qo MM = 27, 062 < 1“5)2
2 N Q'oza,\”)_ Cq HlO
11. Gas occupy GL at 317\°C what will be its volume when its temperature is doubled" L
oM a) 12L M‘_ Vi P IIVRTS [T 3015, T2 =316.5X2=2q SJ
m,)D b) 6L Gl *
2 e) 32L
d) 2L & v Vi 6X6263

Bkt T e g e Ak

12. A mixture of 90.0 grams of CH, and 10.0 grams of argon has a pressure of 250 torr under conditions of constant
temperature and volume. The partial pressure of CHy in torr is:
w2 (@143

i <) ; s el
M~ 100 YT |e\« 56""'3)@_56, Mot sARE e 23558

u
() 10.7 e : 5:61k025
(@239 AT =e25me = 694
zo45¥ 2

Explanation: from Dalton law >>>P cus = X cia P total, 1L cria = 90/ 16 =5.625 mole , n A, = 10/39.95 = 0.250 mole

X cHa=ncra/n cuat N A= 5.625,5.625+ 0.250 = 0.96 >>>> P oy = 0.96 x250 = 239.3 torr

g . 5 N i N 7 by S N N/
13. What pre: (in atm) would be exerted by a mixture of 1.4 g of nitrogen gas and 4.8 g of oxygen gas in a 200 mL

°C V= g
contaclg%%;_’l PV=aggg R

Loy (\\ZlL
3545k b) 34 (o Ht\5) X6.0872 330,45
47 ~—— 1) PR £A990. D
S L &5 P Pz 27,07 %27\

Explanation: P =1 (u RT/V , nn2 = 1.4/ 2x14 = 0.05 mole , n 02 =4.8/2x16 =0.15 mole
P =(0.05 +0.15) 0.0821x(57+273) /0.2 = 27 atm
=\ WIE.
e w75, ~ooomd Bls )12 ¢
g Gleany, J\e

=l 5)*\«"{




sl 129%F ) \5

- e v
14. A sample of hydrogen gas collected by displacement of water occupied 30.0 mL at 24°C and pressure ‘@&orr. What
volume would the hydrogen occupy if it were/dry and at STP? The vapor pressure of water at 24.0°C is 22.4 torr.

a) 32.4mL S = 2733.156, P=\cvwn Puao
b) 206mL F1 VT Tho D Q™R

¢) 36.8mL P =Be-228 = # 3Bt wm P\\)\ = QXJ o
d) 259mL = e e SR

Explanation: from Dalton law >>>P m =P tom-P mo, Pm =736-22.4=713.6 torr [ XV, _6. 836X 03

2F3.5 LA

295V, =F. 69
at STP >>>>>V =nRT/P = 0.00115% 0.0821%273 /1 =0.026 L x 1000 = 25.89 mL Vi =0nsZ9Y|L = \):‘Zsﬂ mL

n =PV /RT >>>>>n=(713.6/760) x 0.03/ 0.0821x (24+273) = 0.00115 mle

15. Ammonia burns in oxygen gas to form nitric oxide (NO) and water vapor. How many volumes of NO are obtained
from one volume of ammonia at the same temperature and pressure?
4NH; (g) +5 02 (g) — 4NO (2) + 6 H0 (g)
;; g;;eT Ve Na #
WO o &
¢) (c) Three LT L\,\}é —i %\!L:\
&) @Four | V Ny

U

16. The pressure of 6.0 L of an ideal gas in a flexible container is decreased to one-third of its original value, and its
absolute temperature is decreased by one-half. What is the final volume of the gas?

9.0L 2PV
3 sor DN B% <-é—vﬂ—5&~3_?§ \e= g o N SHuE

&) Ak, , B aiab.
O 1L R a3 | GRDCs ZpUIW
\ P

= 3 Rxe =
Explanation: let Vi=6 & V,=? ,T=T & ;z SE PP &P =15P

1
DPXV2
From combined gas law  PyV; /Ty =P, VT, >>>>> f-:f = (J)—IX—— >>>y2 = 2XOTS8 _ g

@r T X2xP

17. Gas A is at 30°C and gas B is at 20°C. Both gases are at 1atmosphere. What is the ratio of the volume of 1 mole gas A

to 1 mole of gas B ViV, i 550 nsP
R A

a) 606:303
b) 3:2 /
c) 2:3 A 0 )Vg‘:.\ <& Vi ,_f,l‘
d) 303:293 30315 293,15 = ZEye 29305
sons A= Vo, LVA V. Al Un

Explanation: T4  Ts 207 304273 204273 i e Ougyp

18. The sample of argon occupies SOL at standard temperature. Assuming nstant pressure, what volume with the gas
occupy if the temperature is doubled. L
g [/"MJ (t>>)\ CravP asic

8] 25L
b) 50L & Tyl
100L / _ j ‘
8 100 mL - oSoV I\ G0 bi T <\
50X =(ool
. =\, = _F6X5U6. 2 _\4o\ 700 g o)

27315 293502 % 273,15




19. What total gas volume (in liters) at 520°C and 880 torr would result from the decomposition of 33 g of potassium
bicarbonate agcording to the equation:

2KHCO(s) S3KoC0x(6) + COx®) + 0@ MANF KHCO 0o\ i
(a)S6L PV*V\@’—

(b)37L
QL | lypy= Tl oy ofpn TI9E V-2l (g 5=
@19L
20. Calculate the weight of KC1Os that would be required to produce 29.5 L of oxygen measured at 127°C and 760 torr.
=y =N = ;
21((:103((2)) 73.52§CI(S) +30M9) Az of HC\ Q ;= 22543 2ut0.51%=m32.%|
®122g M -Vo  Valorle V= a—v = 1‘43\___‘;"%"\
©146g ™ N oo, N Woe\a ue
\ A\ 6T = X003 LX _
(d)244¢ _;/?.:2%\5 >z 7L ) \ucm O =12 .M

>~ F399

21. The ideal gas law predicts that the molar volume (volume of one mole) of gas equals:
a) mRT/PV
Eb)) (MM)P/RT mAecvlume €4)
(c) 1/2ms™
(d) RT/P V= T=> ~_ g(;\‘

22. For a gas, which pair of variables are inversely proportional to each other (if all other conditions remain constant)?
a) P,V-
by ViT“ i@k
c) n, Ve &P
d) n,P

23. Convert 562 mmHg to atm
a) 0.739 atm
b) 427x10°atm ,_ G(2
c) 1.05atm X -160 = 6 739atin
d) 0.562 atm

24, What is the @ of one mole of an ideal gas at STP?
a) 245L —
b) 224L <V
c) 1.0L
d) 10.0L

25. What are standard t@perature and presgme (STP)?
a) 0 C,1 torr Y
b) 25 C, 1 torr oL "Qbfr\
¢) 0 C/1atm
d) 25 °C,1atm

26. What is the unit of mole fraction
a) mol Xy
b) mol”
C) unitless




27. Refer to Dalton's law of partial pressures and explain what mole fraction is
a) The number of moles of one component
b) The ratio of the number of moles of one component to the number of moles of all components present.
¢) The number of moles of one component divided by 100
d) The ratio of the number of moles of all components present to the number of moles of one component.

28. Write the ideal gas equation. Give the units for each term in the equation
a) PV=nRT; Pintorr, Vin L, n in mol, R in Latm/Kmol, 7 in °C.
b) PV=nRT; Pintorr, ¥in L, n in mol, R in Latm/Kmol, 7 in K.
¢) (¢c)PV=nRT; Pin atm, Vin L, nin mol, R in Latm/Kmeol, 7 in K.
d) PV=nRT; Pinatm, Vin L, nin mol, R in Latm/Kmol, 7in °C .

29. What is the difference between a gas and a vapor?

a) A gas is a substance normally in the gaseous state at normal atmospheric conditions (25C, 1 atm); a
vapor is the gaseous form of any substance that is a liquid or a solid at normal temperatures and
pressures.

b) A gasis the gaseous form of any substance; a vapor refers to a gas over a water surface.

c) A gas is a substance normally in the gaseous state at normal atmospheric conditions (25C, 1 atm); a vapor is a
gas over a water surface.

d) A gas and a vapor are two interchangeable nomenclatures; they are identical.

30. What volume is occupied by 19.6 g of methane (CHg) at 27°C and 1.59 atm?
a) 1.71L
b) 189L
¢) 277L
d) 302L

31. A 4.37 gram sample of a certain diatomic gas occupies a volume of 3.00 L at 1.00 atm and a temperature of 45°C.

Identify this gas. =\ oo
sgrie B e WM T/ PR
R yho by N . skl

23/‘“‘\ A'C) H2 d: ER_I\'/_‘\:N{‘bMME_A’gl :38.\
39 9imel < d) 0,

pv
ke WHXOORIXABIS 5 AN =35 [yl
\ X3

Explanation: MM = mRT/ PV >>>> MM = 4.37 x 0.0821x (45+273) /1x3 = 37.77/2 = 18.88 g/mole~ F,

294, T .

32. A sample of hydrogen gas was collected over :J{vaicﬁr at(;’ 1°C and 6_;_5 mmHg. The volume of the container was 7&0 T
Calculate the mass o ) collected. (Vapor pressure of water = 18.6 mmHg at 21°C.) Ho oy

a) 0.283 R (s A

b)) 0.5725 Pr :PHL+R’10 PV=D R m:w) - 09?3

©) 0589g R, =¢g5-18.¢ MR ©.0%2 X QY. 15 \9

d) 7.14 mily _ QUM

Py 6661 e ¢ e

33.Which of the following Ts(/’ére characteristic(s) of gases?

a) High compressibility

b) Relatively large distances between molecules

¢) Formation of homogeneous mixtures regardless of the nature of gases

d) High compressibility, relatively large distances between molecules AND formation of homogeneous mixtures
regardless of the nature of gases




IL= lopom 370.15K 2 PV'“R‘ MM 6-389X0.032 X3 i6.\5 /CHBC/‘BJlL/_MP)
lmL= lom’ 2) LT /bl 6.96 Kooz T ap oo
o2t B 121 gl py_ ﬁ‘—eT &&
OZIMNE T ) 112 g/mol MM= 12852 X121 9{md = "
~olo2L d) 31.6 g/mol MM * m r\" g J—'% ).guk)/ﬁj
38. What is the molar mass ofFreon-ll gas if its density is 6.13 g/L at STP? M M= L&ﬁ‘_; £
AN
a) 0.274 g/mol n- P MM | 232535
b) 3.64 g/mol —ET‘
c) 78.2 g/mol
d) 137 | A% 09 193, :
el e OBT < LAIXGRIRIEY (375 137 5 fimay

'71-'{ \ﬂ/)

R / ?
34. A small bubble rises from the bottom of a lake, where the temperature and pressure are 4°C and 3. _O_atm, to the water's
surface, where the temperature | 1s 25°C and the pressure is 0 95 atm. Calculate the ﬁgﬂmhune of the bubble if its

initial volume was 2. \} mL. % & 28845k
a) 0.72mL YO A 6T 31708 Vs
b) 6.2mL T
¢) 4l4mL v o= el
d) 7.1mL 3 X2\ 235KV

2¥7.6 2986
35 Calulate the mass,in grams, of 274 L of CO gas measured at 33°C and 945 mBg, > P=\-2em

T=30615k
2) 02635 V=BT 1 = VU X2 FYx 28 oM

b) 246g o QAT 6.0832X30646:159

¢ 3spg V=

d 352 . evtam m= 3 e 58 )

e~
36. Which of the followmg gases will have the gxeatmt density at the @ specified temperature and pressure?

RV
b o D~ b g 4.0\ 0 A)\,\,MM A\
b) CCIF S Deo,= .o,: 53642 iy
c)) o a) Du= \O_osz‘élﬁl 249991 g (0.7 & 07 wisse
d) CHs \Q) Dce e, \u\\ ‘16 \i?}cmﬁ/L ry D(-LH(, 20 7 234 7l

37, D\e,termme the molar mass of chloroform gas if a sample weighing 0.389 g is collected in a flask with a volume of
kgi 02 cm® at 9-‘}—"C The pressure of the chloroform is 728 mmHg,

40. A mixture of three gases has a total pressure of 1,380 mmHg at 298 K. The mixture is analyzed and is found to
contain 1.27 mol COz, 3.04 mol CO, and 1.50 mol Ar. What is the partial pressure of N‘/‘

a) 0.258 atm ( ;/ 0
b) 301 mmHg fr \éﬁ,«’
¢) 356 mmHg —
d) 5,345 mmilg N4
.90 .
)<t\ = \ — R

.50 +1 1F+ 3.4

Pie = 0. 258 X1380 = FF.oM & 396mml




/"
é&l .A sample of hydrogen gas was collected over water at 21°C and 685 mmHg. The volume of the container was 7.80 L.

) Calculate the mass of Hx(g) collected. (Vapor pressure of water = 18.6 mmHg at 21°C.)
a) 0.283g
b) 0.572¢g
c) 0.589¢g
uL
d) T.14g 0.1 MBI | e

42. A 0.271 g sample of an unknown vapor occupies 294 mL at 140°C and 847 mmHg. The ;@ijﬁ,c@/fu@ﬂa of the
compound s CH,) What is the molecular formula of the compound? 2.\3
E O\ - 5 g v QK. ™ 2
M\ Wat'a cm  PVRGRT /g o 2R 02X Rabio =y ott
I b) CoHy W\ X o 29Y ( W )
) CsHs v @ =
m= ! : LT Hy
d CHs MR ==y MM = 2833 9/l
43. How many liters of chlorine gas at 25°C and 0.950 atm can be produced by the reaction of 12.0 g of MnO,?
298 .54 MnOx(s) + 4HCl(aq) — MnClx(aq) + 2H>0(1) + Cl(g)

(el — : S s
a) 536x10°L o 38wl ———————> ¥ ome\
b) 0.138L
) 0282L
d) 3.55L K = 04380

e e 'n\f\)(‘
;7y:nh \ “P\

o3 AR08 XINNS _ 5 55|

o 96




Test bank chapter (7) (Ol) (fD pass ﬂJﬂ ) l o )g_q_“

Choose the most correct answer

1. The lowest_enw state of an atom is referred to as its
a) bottom state.
b) ground state.
¢) fundamental state.
d) original state.

2. AlliSorbitals are
a) shaped like four-leaf clovers.
b) dumbbell-shaped.

c) spherical.
d) triangular.

3. [He]2s?2p” is the electron conﬁguration of which element?
a) Beryllium Be -4 ezt
b) Boron B 95 ‘i P 7y
c) carbon C Ca\g ,3\ 4)

d) nitrogen N 2

4. What are the valence electrons of vanadium (V)?

a) 4s13 o ? i;
b) 3d % e 9 5
Q) 4s3d Vs 53 L’——JB"
d) 3d°
5. What are the valence electrons of gallium Ga”
a) 4s®
b) 3d |
@ 45%4p! Gt 15 ‘ijf) 35 3/)(3/30@ 6
3@
s’ I\
6. The electron configuration of a neutrlal atom is [Ne] 35@ The four quantum numbers of thc.electron are:
o + N
a) (2,1,-1,+172) =3 L=l el =<\ ="
b) (3,3,-1, +112) h,; \
©) (3,0,-1, +1/2) en€ e
d 3,1, -1, +12) L 3)/ L \/ z,)

7. How many unpaired electrons does chromium (Cr) have?
a) 0 ;
b) 2 CESLACT Y 573 4" Lesstable )
c) 4

9 6 CIAC) Usisd® pore st

8. How many unpaired electrons does selenium (Se) have?
a) 0

b 2 Se: [AcJus g
[ (7

d) 6
2 wn ()a,l.rﬁd/

@ ljm (ouvupou(ﬂ)l-é

= I s A




9. What is the maximum number of orbitals described by the quantum numbers: n =3 /=2 \\Q) »33\
a) 1 5 p = <hefe
b) 3 /ﬂé:(f)ré/*/ o P

e) 5

d 9 me = 2(2)+| =5
10. What is the maximum number of orbitals described by the quantum numbers: » = 4 G Uy
a) 7 = W o
i 28 3
b 14 N 414
c) 16
d) 48
11.The maximum number of electr;)n\s’, that can occupy an energy level described by the principal quantum number, 7, is
a) ntl B g
b) 2n 718
Q) 2 a0
d) n*
12. A possible set of quantum numbers for thm added to complete an atom of sodium@in its ground state is
1\ 2 LE & Lol o~
) n=3,1=1, m=0, m=% [N\ 15725 2P é/‘“"{e W=
b) n=3,1=0, m=0, m=% £ =a
c) n=2,1=1, m=-1, m=% k3 ;
e font ot oot o S & T s mg=a I
ms=+L
13. The ground-state electron configuration of a calcium atom is g

a) [Nel3s® CQ\?’G: [ AV] N

b) [Ne]3s?3p’
c) [Ar}ds'3d

d) [Ar]4s®
14.Which one of the following sets of quantum numbers i@ possible?
n / my mg e
Row1l 4 3 -2 +1/2 9 -low *1
Row2 3 d@gi¥3d -12 >
Row3 3 0 0 +1/2
Row 4 4 1 1 -1/2
Row s 2 0 0 +1/2
a) Rowl
b) Row2
¢) Row3
d) Row4
15. The number of orbitals in a/d $ubshell is
/ 7.
a) 1 7-2 o3> mf= 2.6+ l
b) 3 : = g I
23 . S 2(2)+1 =5
d) 7

6 G,)‘.j\ 1<




16. Which ground-state atom has an electron configuration described by the following orbital diagram?

fagty NN NNDN NTT
4s

As 3d 4p
a) phosphorus T \ \&; )Sr\
b) germanium ,{J) ) ))j) ; u%m\’: 6
leni et < X204 '
¢) selenium Fibs é N & &h P

d) tellurium

17. A ground-state atom of nickel has ___ unpaired electrons and is ;

2 8
a) 0, diamagnetic )\)\\7'%2 Mf]qg i_i’(

b) 6, diamagnetiq F
3 2 fendngte MILT) 2 wnpuiced €
18. What is the frequency (s™) of electromagnetic radiation that has a wavelength of 0.53 m?
a) 5.7x10° C= s

b) 1.8x10° c 3x(0® ’ y , g
c; 16x10t VT > UZF = 56665?;35.8@ 5. X6
d) 1.3x10% i

Explanation: The frequency and wavelength of electromagnetic radiation are related by the equation ¢ = Av, where ¢ is

the speed of light (=3.00 x 108 m/s ), A is the wavelength in m and v is the frequency is s™' or Hz. The frequency can be
calculated by rearranging the above formula to get v=c/ A =3 x 10% 0.53 = 5.7x 10%s™

19. The energy of a photon of light is proportional to its frequency and proportional to its wavelength.
=l = c
a) directly, directly L Y\_}( - \’\ —}\‘

b) inversely, inversely s “sste.

c) inversely, directly anjo I
g St

d) directly, inversely (eaZe) Cespr
20. The wavelength of a photon of energy 5.25 x 10™° J is m. ;
- c T S
a) 2.64x 10° E‘\“T ) -_b63X16 X3x0
b) 3.79x 107 255X a7 '

238x 107 ‘ h
D aanxioe 925X ’1555{{0\)(3’@

=
A= 3,79 x16 ™
Explanation: The wavelength and energy are related by the formula E = he/A, where h (6.626 x 103* Js) is Planck’s

constant, ¢ is the speed of light (3.00 x 10° m/s) and X is the wavelength in meters. The wavelength can then be
calculated by rearranging the above formula as follows: A =hc/E = 6.63x10™*x 3x10%/5.25x10"°=3.79 x 10" m




Ve
21. What is the frequency (s") of a photon of energy 4.38 x 107%J?

a) 438 E =X\ 5

b) 1.45x107¢ \ o

¢) 6.61x10% V ’Z (/I %8/\//0 é, 6l X0 Hoo ‘%‘ NS

d) 2.30x 107 W 6 6)’)(
Explanation: The frequency v of this phomn can be calculated by rearranging the equation E = h v where E is the energy,
h = Planck’s constant and v = frequency in ™. v =E/h =4.38 x 10° 18/ 6.63 x 107" = 6.61 x 10

22. An electron is a Bothydrogen atom has energy of -1.362 x 10° l"J The value of n for this electron is

9169 £ - RGI e i
cci))i R = Q“ “_ —2\8X|o -

=< al \/ 362 X1 ~|‘1 #
Explanation: The energy of an electron in a particular energy state m t e hy%rogen atom can be calculated by using the

formula E = (-2.18 x 10™® J)/n’, where n is the principal quantum number for the energy state. The value of n can be

found by rearranging the above formula as follows: l 218x10]
Ne= |————— =4
i -1.362x10™"J
oPLpRcp
0 < ne
19. Then=2ton=6 transmon in the Bohr hydrogen atom corresponds to the __ of a photon with a wavelength of om.

e L)
a) emission, 411 \\( i E }/] g
" " bE=‘l.\% %6 (5 -, 046" G636 T
c) absorption,
&) emission, 389 = - A= U167 m
) emission, ~2.\%X16 Vg[o 22)=Y, ?,({)(\O“J ; u. \lf(lo 7 x108 =Uom v os]

Explanation: There are 2 parts to this question. Since the electron is moving ﬁom a smaller value of n (ni) to a larger
value of n (ny), it must be absorbmg energy. The wavelength responsible for this transition can be calculated by using the
formula: E=Ry (1/n? - 1/n?) & E=hc/ A

20. How many quantum numbers are necessary to designate a particular electron in an atom ?
a) 3
b) 4 ~c?
c) 2
51 O {,me,ns
21. The quantum number defines the(shape of an orbital.
a) spin -
b) magnetic
c) principal

d) angular ( gl




3n N
22. There are orbitals in the third shell n=>3

a) 25 pr=3=%
b) 4
e} 9
d 16

Explanation: The number of orbitals in a shell is easily calculated by the formula # of orbitals = n? where n = principal
quantum number, which is 3 in this case.

23. The angular quantum number i@n ’2 orbitals. & Bl
|

a) s '623@{' = Poﬁi/

b) p

&

24. The n = 1 shell contains p orbitals. All the other shells contain p orbitals.
N=\ 5 GagPedf OF

a) 3,6
b) 0,3
c) 6,2
a) 3.3

Explanation: If n = 1, then the only possible value of C is 0 which means that n = 1 can contain only s orbitals. Whenn >
1, the value of € = 1 is possible making the existence of 3 p orbitals possible.

N\
25. The principal quantum number of the first d subshell is
g s IR S
a)
b)
<)
d

26. The total number o@m a shell is given by
=l gy

a) F?
b) n?
c) 2n
d 2n+1

R S

28. Eac@%ubshell can accommodate a maximum of electrons.
e IAXHIY =t

a) 6
b) 2 /
b2 VIV

d 3

Explanation: There are 3 different p orbitals: px, py and pz. Each of these can contain 2 electrons leading to the
maximum number of electrons as 6.




) Sy

. Each p-subshell can accommodate a maximum of electrons.

Explanation: There are 3 different p orbitals: ps, py and p,. Each of these can contain 2 electrons leading to the
maximum number of electrons as 6.

30. The@-\subshell in the ground state of atomi enon’contains electrons.
¥ ‘e g gty e
a) 2 e
b) 6 -

54

6
' s 6 - 7 2 i T
3 ?g )('C. |s % zf 5@%’51370([ "{@655 qd 5p

Explanation: Since Xe is a noble gas, its subshells will be completely filled regardless of their principal quantum
number. Thus the 3p subshell will contain 6 electrons.

31. [Ar4$3d"4¢ s the electron configuration of a(a) e
a) As a"qi) 1)“ JJj’d ‘
9% 523 sl
d) Sb &

Explanation: The easiest way to answer this question is to count the total number of electrons and find which element
that number corresponds to. The total number of electrons is = 18 (for the Ar) + 2 +10 + 3 = 33 which corresponds to As.

32. The principa\{/}“@nn number for the (;utermosy electrons in a Br atom in the ground state is
[ e N o~ —

a) 2 35" - p :

¢ LAYs'p?
D 4 b et
d 5 N

Explanation: The electronic configuration of bromine is [Ar]3d'%4s?4p’ shows that the outermost electrons are in the s
and p orbitals in the 4th energy level making the principal quantum number = 4.

33. All of the have a valence shell electron configuration ns'.

a) noble gases
b) halogens
¢) chalcogens
d) alkali metals




34. Which one of the following is correct?
a) v+i=c C .y x0 r
b) viA=c % /\ (L/
c) A=cv
d) vA=c
35. In the Bohr model of the atom,
a) electrons travel in circular paths called orbitals
b) electrons can have any energy
c) electron energies are quantized -
d) electron paths are controlled by probability Z . 2 L}iﬁ)l wp
s
36. Which one of the following i€ nob a valid value for the magnetic quantum number of an electron in a@)szshell?
2
b) )3

c) 0 -2 o a2
dy 1

Explanation: For an electron in the 5d subshell the value of ¢ = 2 and the magnetic quantum number m( can have values
from —1,...0,...+], meaning m{ could not have a value @

37. Which of the subshells belo@t) exist due to the constraints upon the angular quantum number?

) 2 M=2 ) ¢
b) 2d Pl lo>5
r i - WA {=>ep

d) none of the above

Explanation: The values of the azimuthal quantum number “I” are decided by the values of the principal quantum
number “n”. The values of 1 will only be from 0...n— 1. Thus for n= 2, only the values of 0 and 1 will be possible for €,
which means that only the 2s and 2p orbitals will be possible.

38. An electron cannot have the quantum numbers n = = ,ml=
4 A \ \
a) 2,00 nw=\ e N ow=\
b) 2,1,-1 PP sV
c) 3,1,-1 =
C‘/{l)’ L4 R m¢ )\

Explanation: The values of 1, 1, )would be impossible since if n= 1, the only value of € would be = 0.

39. Which quantum number determines thcf\eygrgy/of an electron in a @ atom?

RN

( a;)n
b) nand(
c) ml

d ¢




39. Which electron configuration represents a violation of m@anciple?

(nﬁﬂﬂﬂ Dg;[j

I Zs

(b).[:_[I][;fSII [[Q:[:)
Silinfiamsa

(e BT

Explanation: According to the Pauli Exclusion Principle no two electrons in an atom cannot have the same 4 quantum
numbers. The2 electrons in the 2s orbital have the same value for their ms which is not allowed/{d)

40. Which of the following is a@et of four quantum numbers? (n, {, m¢, ms)
a) 2,0,0,+%
b) 2,21,-% X
o) 1,0[1)+% x
d) 2, LD+ %X
) @ A

Explanation: Here is why only option (a) is the correct answer: In option (b), £ =2 which is not allowed, in (¢) mC # 1
since | = 0 and in (d) m £ > 1 which are all not allowed.

41. Which of the following i@h valid set of four quantum numbers? (n, ¢, m(, ms)

a) 2,0,0,+%e

2,1,0,-%¢ _ ¥
1,1,0,+%X Wl D pfee - 0l
1,0

d) 1,0,0,+%2"

Explanation: Since/n'can mierb/egggjltg@ option ¢ is the only set that is not valid.
ot




Test bank chapter (8)

Choose the most correct answer

1. Elements in the modern version of the periodic table are arranged in order of increasing
a) oxidation number
b) atomic mass
c) average atomic mass
d) atomic number

Explanation: The older version of the periodic table had the elements arranged in order of increasing atomic mass, but
the modern version of the periodic table is based on the increasing order of atomic number.

2. The first ionization energies of the elements as you go from left to right across a period of the periodic
table, and as you go from the bottom to the top of a group in the table. Shaped like four-leaf clovers.
W N

a) increase, increase 7 Ry
b) increase, decrease ’\)L(: \V ~> \\\T

c) decrease, increase N

d) decrease, decrease

Explanation: The ionization energies (IE s) of elements increase to the right in a row since larger amounts of energy need | .
to be supplied to remove an electron. The elements become more non-metallic making it harder to remove an electron.

3. The have the most negative electron affinities

a) alkaline earth metals
b) alkali metals

c) halogens

d) transition metals

Explanation: The clcctron affinity of an element is defined as the energy change that occurs when an electron is added to
a gaseous atom. The halogens have the most negative electron affinities indicating that they are most comfortable
accepting an electron. The formation of an anion essentially gives the halogen atom the electron configuration of the
nearest noble gas. The negative sign here indicates that the addition of an electron to the halogens results in energy being
released by the halogen atom.

4. Na reacts with element X to form an ionic compound with the formula Na;X. Ca will react with X to form

. N, ,-3
A X
a) CaX; 12 —3 9%
2 B Qe
C) C32X3

d) CaX o~ ;
s CD( 3 7( b3
Explanation: The element X must have 3 negative charges for it to form the compound NasX, since each Ca has 2
positive charges, the formula of the compound formed by the reaction of Ca and X would have to be Ca;Xo.

5. 16. Atomic radius generally increases as we move g (‘)-C Crease
a) down a group and from right to left across a period Yy crease
b) up a group and from left to right across a period I
¢) down a group and from left to right across a period
d) there is no trend
WnUease

i n(:r{«ue\l/<——




6. 18. The atomic radius of main-group elements generally increases down a group because

a) effective nuclear charge increases down a group

'b) effective nuclear charge decreases down a group

c) both effective nuclear charge increases down a group and the principal quantum number of the valence orbitals
increases

d) the principal quantum number of the valence orbitals increases

7. Which of the following correctly lists the five atoms in order of increasing size (smallest to largest)?

a) 0<F<S<Mg<Ba g

b) F<O<S<Mg<Ba m “AA

¢) F<O<S<Ba<Mg \[ F<o<ss =< %Q

d) O<F<S<Ba<Mg
Explanation: Fluorine and oxygen are in the same period (#2) and next to each other with F being the smallest of these 5
atoms. Ba is in group 2A and in row 6 (farthest “down™ a group) and is the largest of the atoms. Mg is in group 2A and

in the third period and hence will be bigger than F, O and S. Even though S is in the same period as Mg it is in group 6A
making it smaller than Mg.

8. Which of the following correctly lists the five atoms in order of increasing size (smallest to largest)? 0
a) F<K<Ge<Br<Rb

ole
b) F<Ge<Br<K<Rb . o .
9 F<K<Br<Go<ky 0 | F<Br<CGe<K<Rb
d) F<Br<Ge<K<Rb
Explanation: Fluorine is in group 7A and period 2 making it the smallest of the 5 atoms here. Br is also in group 7A but
is in period 4 making it larger than F, Ge is in group 4A and also in period 4 but is to the left of Br making it larger than

Br. K and Rb are both in group 1A but K is in period 4 and Rb is in period 5, making the Rb atom the largest of all the 5
atoms.

9. Of the following atoms, which has the largest first ionization energy?

AN r)&:
B 3 — 2
a) Br \7[6 C @j% oy

b O & e, <3 2<U<p< sk ®B
¢ C WA —
d) P 5A

Explanation: The ionization energy (IE) typically increases from left to right in a period and decreases from top to
bottom in a group. Thus for C and O which are in the same period, O will have the larger IE. Br is in period #4 and will
have the lowest IE out of these 4 elements.

10. Of the following elements, which has the largest first ionization energy?
a) Na "
\

b) Al
c) Se ole
d) ‘€1

Explanation: The ionization energy (IE) typically increases from left to right in a period and decreases from top to
bottom in a group. Na, Al and Cl are all in period 3 with the chlorine atom to the farthest right and will have the highest
IE.




11. Which ion below has the largest radius?

3 de

a) Cl FT-\A

b) K wn id

e) Br :

Q F @O loyes<
Explanation: Typically cations are smaller than their parent atoms while anions are larger than the parent atoms. Of the
atoms here, the Br atom would be the largest as it is farthest down the group and hence its anion also will be the largest
ion.

12. The ion with the smallest radius is
=g =

€
a) Br C? s soadlest
b) CI .
t) OF W\, B
d) F
Explanation: Typically anions are larger than the parent atoms. Of the atoms here, the F atom would be the smallest as it
is farthest down the group and hence its anion also will be the smallest ion

13.Which of the following is an isoelectronic series? g 48 ot
O # Ne L NO\Jr
a) B¥, Si%, As", Te v . . \j,
b) O%* F,Ne, Na* 6 e 5 i
¢) S,ClL,Ar,K ] ; e L5
d) None of the above L Ne] [Ne] [ Nel [Ne]

Explanation: Isoelectronic series contain a combination of atoms and ions or only ions with the same number of
electrons. Here the series containing the O”, F, Ne and Na" is the only one where all atoms/ions contain 10 electrons.

14. is isoelectronic with argon and is isoelectronic with ieon.
a) CI,F 1 -q
by Gl It At IL
¢) FLF =~ —
g T8 -
) N, e R

Explanation: The CI ion has 18 electrons and is isoelectronic with argon while the F~ ion has 10 electrons making it
isoelectronic with neon.

15. Chlorine is much more apt to exist as an anion than is sodium. This is because
CL™ » g
a) chlorine is bigger than sodium
b) chlorine has a greater ionization energy than sodium does
c) chlorine has a greater electron affinity than sodium does
d) chlorine is a gas and sodium is a solid

16. The@f(aline earth m_c_ta_b& are found in of the periodic table.
a) Group 1A
b) Group 2A
¢) Group 7A
d) Group 8A




17.How many valence electrons does a boron atom (B) have?

18.

19.

20.

2

g

22.

23

24.

a) 1

b) 3 ng 2y

d) 7

Which ion is isoelectronic with Ar?
ke S ik 3

8 Nits CAC g 187 3dl

b) F — [Ne)

¢) Br— Chr3d

d K' [ac)

Which of these choices is the electron configuration of the iron (IIT) ion (Fe **)?

a) [Arjssd Few AAYs 3L
b) [ArJds'3d* 5% -
o [Ad3d* g e

& [Ag FeNg 45 30l’

In what group of the periodic table is the element with the electron configuration [Ar]4s?3d'%p' ?

3 ;: %(:-w@él!\:il\
c) 3A
d) 4A

. How many valence electrons does a tin (Sn) atom have?

a) 2 v 56 &% 5 L
b) 4 %‘(\ ‘:[%rlu oi o)

c) 14

d) 36

Which of these ground-state ions has@ electrons?

a) P+ CAT]

b) V5+—‘ Eﬁ(j
c) s¥— [Ar] Q/

A ee
< 1 )—= unlag
) 5 — o [A] ,Us 3T P
Consider the element with the electron configuration [Xe]6s?4f". This element is

a) arepresentative element. f) ert 0&7 y
b) a lanthanide element.
c) anonmetal. L)oc/f,'f

d) an actinide element
If the radius of atom X is greater than the radius of atom Y, then it is also likely that

a) X has a larger electron affinity than Y does.
b) X has a larger first ionization energy than Y does.
¢) X has greater metallic character than Y does.




25. Arrange these ions in order of increasing ionic radius: K*, P*, %, CI..
Increasing radius —
Row 1 K- <Cl-<S§><p3- 3 . -
Row2 K- <P+ <S*<CI > AL
Row 3 P3-<S* <Cl-<K*

Row4  Cl<S*<P*<K- i 5‘1<P\3

Row 5§ ChxST <K <P

a) Rowl
b) Row2
c) Row3
d) Row4

26. - Selenium (34Se) element is

a) anonmetal

b) found in group 6A
¢) found in period 2
d) bothaandb

28. The outer electron configuration of the@e gases,is

a) ns’np®
b) ns®nd'
¢) ns’np*
d) ns?np®

29. Which of the following species is isoelectronic with CI' s [ A€ ]\

) K - EAClg
b) Na'— [ Ned,

¢ OF >

d) %

R

30. Gallium (Ga) element is found in the periodic table in

a) period 3, group 1B
b) period 3A, group 4
c) period 4, group 1A
d) period 4, group 3A

31. Titanium (Ti) element is found in the periodic table in

a) s-block
b) P-block
c) d-block

d) fblock




32. Write the electronic configuration for Co*?

a) [Ar]4s’3d° C5 WA Ms3a

b) [Ar] 4sl’3d: 1

c) [Ar]4s'3d o

d) [Ar] 4s' 3¢ C@ﬂ* Z:CAY] W jjv
33. Select the correct order of radius of the two ions

3 A'SA X Cgf,L\Qy

b) A <A * )g‘»d@jwwﬁ

) A2 > At 4

d) A <At v

34. Two ions are referred to as @g};w&ﬁc if they have the same number of

a) electrons.
b) protons.
c) atoms.

d) neutrons.

35. The energy(réciuired‘to remove an electron from an atom in its ground state is known as the
a) potential energy.
b) activation energy.
¢) electron affinity.

d) ionization energy.

36. Which will have the highest ionization energy?

9c  gemn ) AGA A Aok A
9 O R ;';—“’_A X ceptie? (‘@)’“@

37. Order the following (N?, Li", C , 0*)according to increasing atomic/ionic radius.

a) C<Li*<O*><N* - W'J)\xg’ 2
b) N*<0*<C<Li* A B> D Gally eI L7

¢) L' sC<N><0r
N Bg e b

d) Li'<C<0O*<N*
e -3
AL e A
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Test bank chapter (9) f%"u‘f)\,/@ LU st i d o CSL‘
Choose the most correct answer

1. The two types of chemical bonds commonly found in compounds are:

a) doric and covalent. m\“f’g—\\p —-‘)\))“ QJ‘ !
b) ionic and electrolytic. [ S S

c) ionic and covalent. 4 2
d) electrolytic and compound. ) Ly 4

2. The electrons used by atoms to form chemical bonds are the:
a) core electrons.
b) valence electrons.
¢) lone pair electrons.
d) unpaired electrons.

3. “Atoms tend to gain, lose, or share electrons until they are surrounded by eight'valence electrons” is a statement of:
a) the rule of octaves. it
b) the double quartet rule.
¢) the eight electron rule.
d) the octet rule.

4. When a transition metal étom becomes a +1 ion, the electron lost usually comes from what type of orbital?
a) p o
b) f WS-\ d

c) d \bo ? ~j\
S o )9S NNooummw

5. A molecule of CS; contains =
a) two single bonds.
b) two double bonds. 6
c) one single bond and one double bond. s G
d) one single bond and one triple bond.

6. An atom in the ground state has atomic number Z=5. Choose the correct electron-dot structure which represents this
atom? ANS.B =

) \S 7 £ 2413

(R) =
(B)

(C) =X = -
(o) =f.- " dee

Nal]

3




7. Which compound below contains an atom that is surrounded b than an octet of electrons?

a) PFs atop )03 Y= R )
b) CHi =
c¢) NBr;
d) OF:
8. Which choice below correctly lists the elements in order of increasing jgc;oqega@
a) C<N<O<F N 3
b) N<C<O<F ———p ‘:
¢) N<C<F<O
d) C<N<F<O C M C‘)

g . ARy
9. Which atom sometimes violates the octet rule?

a) C
b) N
e) O

d S [\.; O”
5!
10. How many resonance structures can be drawn fm}lé?‘!
a) 1 (Ry =3x4e501=24¢€

b) 2
3 L S A W N SN LA
S; 4 ‘-Q—[\\)“Q O:N“Q=<‘9_,\\|)“‘-‘

O ; . : 10t
11. Considering formal charge, what is the pmferre% Lewis structure of NCO™? ANS.1

@Nﬁc—pj:]' 4 [N—c-8:["
2. [N-c-o] 5. iN=c=:]"

3.[N—c=0:|"

|
12. In Lewis structure of (SO4)structure the correct formal charge on sulfur () is: 1
8 %( Sodistits dGloayy) = rchs &b 0=5=0
) Rl L O U
d) 0 Ty CiERder | T o i <
) S P d}"” ; e

o
13. Which of these pairs of elements would be most likely to form an ionic compound?

a) ClandI—wen »NoY ) meted 5 NON Me
b) AlandK —» metod smetad

c) Cland Mg -5 meta'(7 ﬂehmf"‘&
d) CandS —>V1aH 276 ¥)




Mu/)/QS)';ﬂ\ B

o aupD g
14. Which of these covalent bonds is the most polar (i.e., highest percent ionic character)? A I DL
ye-fod ] = sl ~—
a) At—qe 35 \EH A
b) Si— [« V1

o AF—Cls S
d) SE—‘CI - Jﬂ.);«ﬂg
metitlioclh
15. The Lewis structure for CS; is: ANS. ¢

5= g Ur=s
C=4Y-(Y+to)=0o

16. The number of lone electron pairs in the N> moleculeis .
a) 1

4 =N

d 4

17. Classify the @ bond in CH30H as ionic, polar covalent, or nonpolar covalent.
a) Ionic TG ﬂ t‘
b) polar covalent &
¢) nonpolar covalent
d) none of the above

18. The Lewis structure for a chlorate ion, Cl0s™, should show single bond(s), double bond(s), and

lone pair(s). C/{ O 3.

,1,10 R
3 3,0,9 & CxP+3x6)t1-26€ Vo —h= 0
c) 2,1,8 @ ~(xB) + (3XB)= 32¢€ ;i \
d) 3,0,10 = s : : g
: ()= B-A=32-26=£5 :Sbona] o @ = H‘C:%ij,?,:fz

19. The number of resonance structures for the sulfur dioxide (SO,) molecule that satisfl: the octet rule is Lo fene PRI

) 1

b 2 S0

) 3 S

Z) None of these. @ = é+2}’é:\gf

: &
N A
" o o S_O'.
D=6 o=
¢
& )

2\

iy €




20. What is the fow on the éxygen atom in N>O (the atomic order is N-N-0)?

a) 0 : = VY 5(3+:2) =¢
b) +1 N ! 8‘6}0

9 2 (& 6=C6+n=-1)

21. Which of these substances will display an incomplete octet in its Lewis structure?

a) CO o) Nk @) 13—C=Q , 3= C—@:
b) Ch g et
0 ICl ; el —efy
d No &) Sk
22. There are 7 paired and =2 unpaired electrons in the Lewis symbol for a phosphorus atom (P).
a) 4,2
b) 2,4
c) 4,3
d) 2,3

Explanation: Read the question carefully here, you are being asked for how many valence electrons are paired and how
many are unpaired. The abbreviated electron configuration of the P atom is given by [Ne] 3s?3p>. The outermost
electrons would be arranged as 2 electrons paired and 3 electrons unpaired as shown below:

®Pa¢‘t’ el

;AP
wn paited £

23. Based on the octet rule, magnesium (Mg) most likely forms a ion.
%
a) Mg 25 V&6, péscl
b) Mg Mys 1S 282 p°35
c) Mg* e 19
d) Mg Pty e gt BIE= g

Explanation: According to the octet rule the Mg atom will achieve an octet by losing its 2 outermost electrons and thus
gaining 2+ charges. Since Mg is located in the alkali metal group it will lose electrons rather than gaining them.

=3
24. Based on the octet rule, phosphorus (P) most likely forms a P ion.
a) P 15 g 1 73 =
e s 1S 2572 Y4 5 3)
b B P s Is 25"2p%¢ 267
( %') P

Explanation: According to the octet rule the phosphorus atom should gain 3electrons, thus gaining 3 negative charges
and forming the phosphide ion.




25- The only noble gas without eight valence electrons is

a) Ar @}G\)}P‘!\H AP0\ D (’j»J—:LD)l
b) Ne .

c) He 52 92\ U 50

d) Kr

Explanation: The noble gases are characterized by the presence of eight electrons in their outermost shell with one
notable exception of Helium. Since He has only 2 electrons it can never have 8 in its outermost shell.

26- What is the maximum number of double bonds that a hydrogeh atom (H) can form?
a) 0 2 é i 2 )(’:L) il ]
b 1 : :
c)) 2 cJ ) ’}7571( o2
C
d 3

Explanation: Each hydrogen atom has a single electron in its valence shell and as a result can form only one bond. It
cannot form a double bond as it does not have the necessary electrons to share.

28. What is the maximum number of double bonds that a carbon atom (C) can form?
sectlectly

a) 4

b) 1 == C: = C_
c) 2 =
d 0 2 ¢ pyadls g,

Explanation: Each carbon atom has 4 valence electrons that it can share with other atoms. Since each double bond
corresponds to a pair of electrons, the carbon atom can form only 2 double bonds.

29. Given the electronegativities below, which covalent single bond is most polar?
XSS [V 1 39 DA O B R
____Elcctronegativity | 2.1 ] 25 30 351

a) CH 2.5-2)1=0M Rlac = Noh\ $oyon
b) N-H 3-2.\=09q P\ar ;

) O-H35-2 =y plor (D/f\

d) O-N 34-3= 0.5 ()M“k

Explanation: Bond polarity can be judged based on the differences between the electronegativities of the atoms involved.
Of the available choices, the bond between O and H will have the largest electronegativity difference making it the most
polar bond in this group.

30. The ion ICLs has valence electrons.
el
a) 34
b) 36 >
93 (A UxT)+| =345
d) 28

Explanation: valence electrons A = (7x1) +(7x1) +1 =36




31- Electronegativity

a) decreases, increases

b) increases, increases

c) stays the same, increases
d) increases, decreases

from left to right within a period and from top to bottom within a group.

Explanation: Atomic size decreases from the left to the right in a period thus making it easier for the nuclei to attract
electrons towards themselves resulting in an increase in the electronegativity. On the other hand atomic size increases
down a group making it harder for the nuclei to attract the valence electrons towards themselves resulting in a decrease in

electronegativity.

32. The Lewis structure of PF; shows that the central phosphorus atom has ___nonbonding and__bonding electron pairs.

’ o )

o« L 2N
a) 2,2 e TN
b 1,3 ‘FC P F-’
0 31 |
d 1,2

Q = )+ (3xP= 26€¢

g@ 8-A =32-26 f/if’ = 3bovds
B = Cx9e3xD)=32€ - 0= A-C=06-6=2 novven

33. Which of the following molecules contains both ionic and covalent bonds?
o

a) CsHipx 2WoVonen
b) NaClO,

c¢) CaClynen,metal
d) HzO eny non

Netl

CaNent

34. The ability of an atom in a molecule to attract electron density to itself is termed

a) Electronegativity
b) Electron affinity
¢) Diamagnetism

d) Tonization energy

35- the’most polar bond is

a) Br-H G S binas

b) I-H

¢) CLH NS .

b Jo | @ o
b wLgRS

i

ass)

,36
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Test bank chapter (14) b->Co
c—EmT

Choose the most correct answer

1. Which is the correct @libfrium constant expression for the following reaction?

Fe,05(s) + 3Hy(g) < 2Fe(s) + 3H,0(g) i \le 0‘5’ -
For e = Mo
a) K. = [Fe,0] [H:]/[Fel"[H,0 be - —[ 3 i
b) K= [Ho)/[H:0] Hed AP )5l
¢) K.=[HO0P/[Ha] O\j‘f\ & o C.;z€\)

d) Ke=[Fel'[H,0]"/[Fe;05] [HT' .
« 8’ 4? et

2. The following reactions occur at 500 K. Arrange them in order of increasing tendency to proceed to completion (least

—>greatest tendency). - :
x z o A

1. 2NOCI 55 2NO+Cl, Kp=17x1020 0.0\ J”SH mp, \j: s

2. 250; 55 250:+0» Kp=13x107@ o,0000\3 . =

3. 2NO, & 2NO+ 0, K,=59x1075%@ o.c0605 Jfgt’ 5\

a) 2<1<3 ¥

b) 1<2<3 \\/37

¢ 2<3<1

d) 3<2<1

3.Ca1cu1ate@ for the reaction 2NOCI(g) <> 2NO(g) + Cly(g) at 400°C if K, at 400°C for this reaction is 2.1 x 102

_ [0V NoY ; SR67305

a) 2.1x10? be* Foeam I,z be (BT K

b) LT 10 5

c) 0.70 = =)= ) = 9 !

d% . an=(20)-2=322 ko= 2 X10 (o.ogzxz,;fg\m': )
4. For the reaction Ha(g) + In(g) <> 2HI(g), K. = 50.2 at 445°C. If [H,] = [I,] = [HI] = 1.75 x 10 M at 445°C, which one

of these statements is true? e Q E \\VAL

a) The system is at equilibrium, thus no concentration changes will occur. o M1

b) The concentrations of HI and I, will increase as the system approaches equilibrium. gl

¢) The concentration of HI will increase as the system approaches equilibrium. = _L'?W_O').__.

d) The concentrations of H, and HI will fall as the system moves toward equilibrium. Q. #9X(%) (135 016 )
(= ) R gl ee o AP oy Kc >®c =\

5.For the following reaction at equilibrium, which choice gives a change that will shift the position of equilibrium to favor
formation of more products? ok
2NOBr(g) < 2NO(g) + Br(g), AH%, = 30 k¥/mol—> endlo o3t &5

D

a) Increase the total pressure by decreasing the volume. —> «/#' P,
b) Add more NO. —— 22 ARy ¥ Cuad) g5’
c) Remove Bry v 6022 2%\ X d @552
d) Lower the temperature.,

X sl 20 N G255




6 - For the following reaction at equilibrium in a reaction vessel, which one of these changes would cause the Br,
concentration tq'decreasg? QQD
2NOBr(g) < 2NO(g) + Bry(g), AH =30 kJ/mol > @“\_&0
ons

a) Increase the temperature. — eLlop X

b) Remove some NO.» 22> ¥

¢) Add more NOBr.—@’;’:@xM T B

d) Compress the gas mixture into a smaller volume) >/ &7~ > Lup ( Lad s

7. For the reaction at equilibrium 2805 280, + O, (AH®n,= 198 kJ/mol), if we increase the reactionGemperature, the
equilibrium will opdizs en 2 =
G2 Ep2a) 25
a) shift to the right.
b) shift to the left.

c) not shift.
d) The question cannot be answered because the equilibrium constant is not given.

8. For the equilibrium reaction 2S05(g) + Ox(g) <> 2S0;(g), AH %, ==198 kJ/mol. Which one of these factors would
R o E —
cause the equilibrium constant tocincrease? Z)\ ; \3(\(; 0\/ G

a) Decrease the temperature. | X0 éin;iof Hf“ AP C\Sy
b) Add SDspns. me?fli Gn.%:(\ 2 0\ Tl

c) Remove O, gas. & B\ de- 1k | 5)‘)’” A
d) Adda catalyst. (Crdeme | 0 7Y

\
9. The reaction 2S05(g) 2S0x(g) + Ox(g) is eadothermio. If the tempe)-amre is(increased

2 /
a) more SO; will be produced. % 5
b) K. will decrease. >) s %) |

¢) no change will occur in K, .

d) K. will increase.

10.If a catalyst is added to a chemical reaction, the equilibrium yield of a product will be ... , and the time taken to come
to equilibrium will be ...... than before.

a) higher; less C)\ ) oAs )1 5 M) Q\L‘)Ayk,\

b) lower; the same L T A

c) higher; the same Zes I\ EChiee I S

d) the same; less ()_;\ C295 t

i D,

11- For the reaction , Nx(g) + 3 Ha(g) = 2 NHj(g)

Kc =0.0600 at a certain temperature. In an equilibrium mixture of the three gases, [NH;] = 0.242 M and [ H,] = 1.03 M.

What is the concentration of N2 in this system? [N \_\ ;KL
2) 39M e e
b) 32x10°M Yoy
c) 0.89M o 0-2492
d) 14x10°M 0.6606 = (MDD " g_,—/-g
N2(1.63) ! 0.0600(\.03)

2 N,=0.83M




11. Consider the reaction ,NH,CI(s) = NHs(g) + HCl(g)

If an equilibrium mixture of these three substances is compressed, equilibrium will , because "

a) shift to the right; higher pressure favors fewer moles of gas o B
b) shift top the right; higher pressure favors more moles of gas rP ISR Peep) \
c) shift to the left; higher pressure favors fewer moles of gas d}‘g‘ G))JL\ 5 m) Z 9y

d) shift to the left; higher pressure favors more moles of gas

Seed) oo

12- Consider the equilibrium system; C(s) + CO2(g) = 2CO(g) .

If more C(s) is added, the equilibrium will ; if CO is removed the equilibrium will .

shift to the left; shift to the left = oY L= ‘u) ) =
b) ) shift to the right; shift to the right—> CcO A eV
c) shift to the right; shift to the left— C C} e
d) be unchanged; shift to the left & (7 %) Co LAl
. R A

8. Consider the exothermic reaction at equilibrium: 2 SOx(g) + Ox(g) = 2 SOs(g), If the system is cooled, the
equilibrium will , because e
£XothermiC > - 9

a) shift to the left; decreased temperature favors an exothermic reaction Wiy o )9\ )
b) shift to the ¢ight; decreasedl temperature favors aneXotherniic reaction il N i

c) shift to the right; decreased temperature favors an endothermic reaction A, o€ )\ P Lo B
d) shift to the left; decreased temperature favors an endothermic reaction Sl

9. A large value of the equilibrium constant indicates that when the reaction reaches equilibrium, mostly will be

present.
K Aspreckn

a) reactants
b) products ;
c) catalysts }1;< [—> (eactene
d) shrapnel

10. When equilibrium is achieved

a) Q>K
b) Q<K
¢) Q=K
d) Q2=K




LD, »
L ),‘ﬂco,i 2
11.CO, +(Ha¥s CO + H0
If all species are gases and H; is added, the amount of CO present at equilibrium will:

a) increase.

b) decrease.

¢) remain unchanged.

d) disappear, i

2y L_"/%LA\Z”\-/ Z
12.CO, + Hy> CO +H0
If all species are gases and H>O is added, the amount of CO present at equilibrium will:

255y

a) increase.

b) decrease.

¢) remain unchanged.

d) disappear.
ipNHy BRxs

13.CO; + Hyes CO + H,0

If the reaction @Mnd the temperature is raised, the amount of CO present will:

D ovo)

a) increase.
b) decrease.
¢) remain unchanged.
d) disappear.

14.CO; + Hp< CO + H,O

If all species are gases and the container is compressed, the amount of CO present will:

0NV 238 220\ Pdea) Y,

a) increase.
b) decrease.
c) remain unchanged. . n=2-2=06
d) disappear. j\:",o\ﬂ Sogie A€

15.CO, + Hye CO + H,0

If all species are gases and the container is compressed, the amount of CO present will:

FACHIY € B> e 13

a) increase. 2
b) decrease. « A
¢) remain unchanged. “y’l % Ovj \2‘3\4)
d) disappear. (q yloow
16. What is Kp in terms of K, for the following reaction 22 NO(g) + Oa(g) «<»2 NO,(g) M= 2-C1+2)
ko= b (RT)™ —g-B=
a) Kp=KcRT p= A , i e
b) Kp=Kc/RT 4\}—> o i
¢) Kp=KeR/T Bp= ke ((QT)L e

d) Kp=Kc/(RT)
ke "
BT

fip >




17. What is the correct equilibrium constant expression for the reaction:ANS. 3

P(s) + 6CLg) aPCL
[pPcL T [eLr
1. PIICLT 4. [PCL]
[PCLT* [4 PCL T
[CLT S. [R][6CL]"
[CL]

18. The equation relating Kp and Kc is

An

a) K =K (RT)
p ¢

b K =K RT | (‘;f;c“\””\)‘
B WIS Qe (3

i (C/_ng \;J\)

An

¢) K =K RT
c p

% K =K (RT)

19. K will be equal fo K if
Pl X,

a) An=1
b) An=0
¢) RT=0
d) An=-1

o
20. Consider the reversible reaction at equilibrium at 392 C:

2A(g) + B(g) 2C(g)
The partial pressures are found to be: A: 6.70 atm, B: 10.1 atm, C: 3.60 atm. Evaluate K for this reaction.

P ;

I pa " 7 B

) 0.0532

d) 54.5

) . e
(6. 70)(1a.))

5




20. Which of the following will result in an equilibrium shift to thé right?

PCl(g) + Cl(g) PCl(g) DH°=879 ki/mol
X & ¥ < T e
a) Increase temperature/increase volume z;')\ L4
b) Increase temperature/decrease volume
¢) Decrease temperature/increase volume
d) Decrease temperature/decrease volume

e NN 8P
> o
21.Which accurately reflects the changes in concentration that will occur if O2 is added to disturb the
equilibrium? T SRR ,,{\/\
"%y NO@g) + ()l(g)e 2NO (g)
[NO] [O,] [NOJ

a) Increase Increase Increase

b) Increase Increase Decrease

c) Decrease Decrease Decrease

d) Decrease Increase Increase




o L) CF

Test bank chapter (15) 0_oRKIg" 5D

Choose the most correct answer
1-What is the concentration of H" in a 2.5 M HCI solution?

a) 0 D) \)gb\:dd_lﬂéu -95\

b) 13M

c) 2.5M

d) 5.0M J 3

A

2. What is the OH™ ion concentration in a 5.2 x 10* M HNOs solution?

a) 1.9x10"M Ku=[oW AIWTY o550

b) 1.0x10"M i

c) 52x10*M R X\@® g

d) Zero [oW = bl :\“\X\O“

72X
3. Calculate the H" ion concentration in lemon juice having a pH of 2.4.
—e\ ==

a) 4.0x10°M EWl=ge’

b) 250 M g &=

c) 038M v

: = -3

d) 40x10°M = B AGx MXio /\’\

4. Calculate the pH of a 6.71 x 10? M NaOH solution.
[ow -
e j PoH:—\O‘S(é‘?leoz) :A0 Cag Jp

a) 1283 oo 7

9 T = lol'¥

c ] R 41 !

S em LH'1= T Yan e’

p/f%f/ :/L{ z»vp“:ill‘_lu \?:\2?’3

PR=FLHT = pH =18 fidang =123
5. What is the pH of 0.0200 M aqueous solution of HBr ?
A
a) 1.00 AN
b) 1.70

c) 230
d) 12.30

6. The pOH of a solution of NaOH is 11.30. What is th@for this solution?
PO\

a) 2.0x10:;
o soxi0n  PH +ph=1y
d) 4.0x10"

M= Y~Poi

Py =1 l|.3@é\g.7)

P :-,@[Hj = PH=-\9)(adoo)- |, 69\~ (.76

CHT=16™
TR 1995 x153

XZX|O‘3




7. What is the pH of a 0.0400 M aqueous solution of KOH? (7 ) as J‘D\ D Jp
¥

a) 12.60 ,L*\) ; =“°‘D[“j Psil :-\63(0.0\’\)
D 00 fie= DHIK) %P“ 1825067 = L3
Ol 5 h = -1s)(2.5X4 s
d) 1.40 #Jo Mgl 3 M PH =14 -\.32=\2.4
) [H'] e ] SAm PH-+ Pl .61
s
8. What is the approximate pH of a solution labeled 6 x 10 M HBr?
a) 4.2
b) 4.5 = | H
c) 5.8 P/N} 3[ J‘§
4 98 pH - ~laeuls =42
9. If the pH = 2 for an HNO; solution, what is the concent_rM of HNOs?
et
) 010 [ g™ LWy 2y
b) 0.20
c) 0.010 _ =7 ]
d) 0.020 =\lo =00
10. A solution in which [H'] = €M has a pH of 3 _and is_DAS(C
i
a) 8,aci¢_iic o
D S PH=-\dr Y5 [W1e\e
d) 8, basic = —\o%Y (\0~@)
- R ~ > basic
11. Which of the following SOIUﬁODSZS%le lowes@ at 25°C? (No calculations required.)
a) 0.2MNaOH- ‘> axsls ‘/:3%57 cf‘/c'l PR
b) 0.2MNH;> i PH< L T
¢ 02MHCI ~£P Pt o L,

d) pure water =)\,

12. Calculate the pH of a 3.5 x 10® M HNO; solution.
o\

a) -2.46 +
b) 0.54 PY :-\03[“ 1
9 2. = A eNE38 xig )
d) 3.00 e
13. The pH of 2.6 x 102 M KOH is
[ T Sl appp

) 1241 E o ST
b 1559 Pl = \69)(2.6x16%) Fu=LH*3oH]
) 2.06 [W . _kw
PH *P()M:M < &(i j s
PH = 1Y-1,59 =124 2. VT 3.844x10
s T 7 2

PR =1 (3. 844 X16"0)
= \2.\4|




Lol )
14. What is the [H'] ion in a 4.8 x 10? M KOH solution?
a) 28x10°M  Aw=LH0H]
b) 1x10"M

o Ixig M B
o 48x10tM [H']- “Lz‘fm“ = 2.083x\¢?

d) 48x10*M l/

15. What is the [OH] ion in a 5.2 x 10* M HNOj solution?

L’ +
a) 1.9x10"M W]

Dot AwebHIEeE]
Lol = 2L -y axsTu

d) zero
8.2 X lo“q




Test bank chapters (24 & 25)

Choose the most correct answer
1. CioHz2 is the formula of an ... Cin R anse
a) alkane.
b) alkene. C\o Y 2L10)+2
c) alkyne.
d) aromatic hydrocarbon. C \o \ Qe G ﬂ [/

2. A molecule with the formula@Hg isa

oLy
a) hexane

b) propane
c) decane
d) butane

3. Which compound below does not have geometric isomers (cis-trans isomers)?

a) l-butene —s “PWCv CH L= cR= d-\?,_ CH 5

b) 2-butene 0)siSal L)\

c) 2-pentene H\ R
d) 3-hexene 0 C«: C
N @ * A LCR )

4. The hybridization of carbon atoms in alkanes is

a) sp
b) sp?
c) sp’
d) spd

5. Select the correct IUPAC name for

o
a) 1,1,3-trimethylpentane
b) l-ethyl-1,3-dimethylbutane 9 U _dionek Jt?
¢) 2.4-dimethylhexane U W exame
d) 3,5-dimethylhexane.

6 - An alkane with seven carbon’atoms in a linear configuration is called a
a) hexene G
b) heptene
¢) hepylane
d) heptane %

) 4 &
7. Which type of functional group @oes not include a carbonyl group in its structure?

a) carboxylic acid - ¢ ~cl
2\\? b) ether R-oF

,C «c) ketone o
Kk d) aldehyde—> ! <‘Z




8. Vanillin is used as a flavoring agent. Identify the functional group circled.

&@

@
a) aldehyde
b) ketone _—
c) carboxylic acid );1@/3\ C SNE
d) Alcohol

9. The formula (CH3CH,CH,CH,CH,CH,CHYOH ) represents:

a) an alcohol

b) an alkene
¢) analkyne
d) an unsaturated hydrocarbon /
10. Which of the following is a ketone? D
#) CH CH COCH, ) Ch; *C’r\ C Ck\ %
b) CHCH CHO b) Ch;_cH, C‘:\aﬂ|
©) CHOCH ) e Céf\x o
3
\ =
d) CH CH COOH A) CHy-clh,— & ot « 05

11. The general formula for alkenes is

a) CiHae CiNen
b) CzHa
c) CiHne2
d) CiHax
12- Which of these molecules is unsaturated? %
&\/0\([0/0,51*91 “/Qﬂ(yu )0 < a) C}“l(}) fzé)) Cg Hg C\ﬁ
o Cy (900l sl p
= sl b) y—d— = oS
b) CHOH  formila v Sy I G
c) CsHm ‘)’ \
d) CHs » o6 C) CS”ZSJ*Z @C5 ‘lX Cb %)Qc_sﬂlo
8. Which of these species is an aromatic compound?
a) CH,

b) CeH \ e,
c) C¢>H33rz B < fw’”—” 0 5
d) CsHio } Q M(.)\z,,,_;,ﬁ‘” i
I )\ - Gl
H o Uy So— '@

‘ )4;\} «J«nggj 2R




9. Which of these species are structural isomers of QgH14?
I.  CH:-CH:—CH-CH:CH; 1. CH3-CH-CH,~CHj

CHCHs chrcm GC }
2 X 8 o oo >
cH; #C OZ)J& U\J BPYS (J«g)
HL  CH.—C—CH-CHs IV. CH:;-CH, CH;
H,\(IT CH: 7 ( % CH:~CHx-CHa 6C L
a) Tand IT
b) Iand I
c¢) ITand I
d) MMand IV

10. The compound that has a triple bond between one pair of carbon atoms is called

a) an alkane.
b) a chlorofluorocarbon.

c) an alkyne)
d) analkene.

11. The correct structure for 2,3,3-trimethylpentane is

iy ¥
CH;— CH — C — CH;CH o it
) I i C“B_S\%“s@‘ QNN
A. CH; N )
CH: CHs A,

CH; —}Cll —z(%H — CH,CH;
B. T C|H3

CH; —CH—CH — CH — CH;
¢  lm dmy

CH; — CH— CH — CH, — CH;

l I
D. CH; CH,—CH;




SR8

12. Which one of these structures represents a@ functional group?

—C—0—C—
I )
B. (0]
—C—H (
I /t'\’p})
c 0
—C—O0H
p. o 4%

13. The functional group (RCOR) is characteristic of organic

a) ketones [Cf

b) acids K

c) aldehydes = R‘R

d) esters < oS

. ; o

14. Which of the following hydrocarbons does ot have ésomgn}.

a) C/Hie 11\33&,;/(_3:4),‘; Loy

b) CsHu = : &

©) CsHig e

d) CsHg PN 5y

15. Which of the following does 'NOT exhibit geometric isomerism? (Hint: draw them!)

e A T A - : :
z) 4-octene ‘\W)J\,)\ sj) CH :CH,_C}(\Z—C“,L-CAA‘L‘Q\\3
) 2-pentene kst T ‘li’j\) = H
3-h s Ayl )
8 oeme a8 @Ct C<d\ oy, oA A
T zc’ RN 3

16. For which of the compounds below are cis-trans isomers possible?

) ¢ v
.0 CH3CH=CH, CH3;CH=CHCH,CHj, CH3;CH=CHCH,
3\ X (1) 2 (3)
D& :
a) only2 2) 3 \—\
b) both1and2 . \C /H N b \
c) both2and3 = C =
d) all three C C

i \ e k.
des CHZ A, %f‘jz ok




17. Select the correct TUPAC name for

CHs CHs
CH3CH2CHCH>CHCHS
(=} 57 T b] = Al

a) 1,1,3-trimethylpentane 9 “n s
b) l-ethyl-1,3-dimethylbutane Y = dimctngle xame

c) 2,4-dimethylhexane
d) 3,5-dimethylhexane

18. A protein is:

a) polymes of amino acids
b) a fatty acid ester of glycerol
¢) a polysaccharide

d) an addition polymer

19. A peptide bond (also called an amide bond) joins two amino acids together. What atoms are linked by this bond?

LBt S0
9 C—0 ko Lo Sl
b) C—H N— CHCHN > N C—C
¢ C—N \ : v N
d N—s i D R 4

20.An aminﬂ acid is a compound that contains at least

a) one amino group and one amide group.

b) two amino groups and one carboxylic acid group.
¢) one hydroxyl group and one methyl group.

d) one carboxylic acid group and one amino group

e

O™

I
_C_II\]_
21. The functional group H ' foundin proteins is called a (an)

a) amide.
b) carboxylic acid.

¢) amine.
d) amino acid.




22. Which one of these choices is the general structural formula of an amino acid?

(6]

I
R-CH,-C-NH,
R-CH,-NH,

o R—?H—OH

NH,

D. R-CH-NH;

|
COOH %)




Test bank chapter (1)

Choose the correct answer

1. The SI unit of time is the

a) hour

b) second
¢) minute
d) ampere

2. The diameter of an atom is approximately 1 x 10”7 mm. What is this diameter when expressed in nanometers?

a) 1 x 10" nm

b) 1 x 10715 nm
¢) 1x10°nm
d) 1x10"!' nm

3. 6.0 km is how many micrometers?

a) 6.0 x 10°um
b) 1.7 x 107 pm
€) 6.0 x 10° um
d) 1.7 x 10* pm

4.  The SI prefixes giga and micro represent, respectively:

a) 10° and 10°°.

b) 10°and 1073,
¢) 103 and 103,
d) 10°and 10°°,

5. Which of these quantities represents the largest mass?

a) 2.0 x 10°mg
b) 0.0010 kg

¢) 1.0x10°pg
d) 2.0x10%cg

6. How many cubic centimeters are there in exactly one cubic meter?

a) 1 x 10%cm?
b) 1x 103 cm?
¢) 1x102cm?
d) 1 x 10° cm?




7. Ammonia boils at -33.4°C. What temperature is this in °F?

a) -60.1°F
b) -92.1°F
c) -28.1°F
d) +13.5°F

8. Which of the following is not an SI base unit?

a)
b)
©)
d)

Kilometer
Kilogram
Second
Kelvin

9. Which of the following SI base units is not commonly used in chemistry?

a)
b)
©)
d)

kilogram
kelvin
candela
mole

10. Which of the following prefixes means 1/1000?

a)
b)
c)
d)

kilo

deci
centi
milli

11. Which of the following prefixes means 1000?

kilo
deci
centi
milli

a)
b)
c)
d)

12. Convert -77°F to kalvin ?

a)212.6 K
b) -212.6 K
) -28.1K

d)+13.5K



13. The number 0.0005678 expressed in scientific notation is:

2) 5.678 x 10*
b) 5.67 x 1077
) 5.678 x 104
d) 5.678 10°3

Explanation: Since this number is less than one star moving the decimal point to the right until there is ONE non-
zero number to the left of the decimal point. Write the rest of the number as is. Write the exponent as the number
of places the decimal point was moved.

14. Which of the following is the smallest distance?

a) 2lm
b) 2.1 x 10> cm
¢) 21 mm
d) 2.1 x 10* pm

Explanation: Even though 2.1 x 10 is the largest number in this question, the units of pm (picometers) are the
smallest units here, making it the smallest distance.

15. What temperature is 95 °F when converted to degrees Celsius?
a) 63°C
b) 35°C
c) 127 °C
d) 15°C

16. What temperature is 37 °C when converted to kelvin?

a) 310.15
b) 99k
) 236k
d) 67.15

17. What temperature is 77 K when converted to degrees Celsius?
a)—296°C
b) 105 °C
c)—196 °C
d) 25°C

18. Express 75 Tg as pg
a) 0.75pg
b) 75 X10%** pg
¢) 0.75 pg
d) 75 X10%* pg




19. The SI prefixes Tara and nano represent, respectively:
9 -6

a) 10 and 10.
6 -3
b) 10 and 10.
3 -3
¢) 10 and 10
12 -9
d) 10 and 10

20. Which of these quantities represents the smallest mass?

a) 2.0x10°mg
b) 0.0010 ke
c) 1x10° ug
d) 2.0x 10%cg

21. Express 7.5 ngas Tg
-21
a) 7.5X10 Tg
24

b) 75X10 Tg
c) 0.75Tg
21

d) 7.5X10 Tg

22. At what temperature does the numerical reading on a Fahrenheit thermometer equal that on a

Celsius thermometer?
a) 0°F

b) —40°F

¢) 100°F

d) -32°F

Explanation: since the temperature reading is the same so that mean °F = °C

?7F=[°Cx9/5]+32°F
Let temperature = t
t=[tx9/5]+32°F

t-9/5t=32°F
-4/5t=32°F

t=-40 °F = -40 °C




and ions

Test bank chapter (2)

Choose the correct answer

NOTE: A periodic table is required to work many of the problems in this chapter.

1. Which of these elements is most likely to be a good conductor of electricity?

a) N
b) S
¢) He
d) Fe

2. An atom of the isotope sulfur-31 consists of how many protons, neutrons, and electrons?
(p = proton, n = neutron, ¢ = electron)

a) 15p,16n,15¢
b) 16p,15n,16¢
c) 16p,31n,16¢
d) 32p,31n,32¢

3. A magnesium ion, Mg?*, has

a) 12 protons and 13 electrons.
b) 24 protons and 26 electrons.
¢) 12 protons and 10 electrons.
d) 24 protons and 22 electrons.

4. Which of these pairs of elements would be most likely to form an ionic compound?

a) PandBr
b) Cuand K
¢) CandO
d) OandZn

5. The elements in a column of the periodic table are known as
a) metalloids.
b) a period.
c) noble gases.
d) a group.




and ions

6.  Which is the correct formula for copper (II) phosphate?

a) CusPOy4
b) Cus(POs):
C) CU2PO3
d) Cu(PO4)

7. The correct name for NH4NO3 is

a) ammonium nitrate.
b) ammonium nitrogen trioxide.
€) ammonia nitrogen oxide.

d) hydrogen nitrogen oxide.
8. What is the formula for the ionic compound formed by calcium ions and nitrate ions?

a) Ca3N2

b) Ca(NOs),
¢) Ca;NOs
d) Ca2N02

9. The Stock system name for Mn,O7 is

a) dimanganese heptaoxide.
b) magnesium oxide.

¢) manganese(VII) oxide.
d) manganese(II) oxide.

10.  Which of these elements is chemically similar to oxygen?

a) sulfur
b) calcium
¢) iron

d) nickel

11. The formula of stannic oxide is SnO,. The valence of Sn is:

a) +1
b) +2
c) +3
d) +4

Explanation: To know the charge on Sn atom, make this simple calculation remember that the charge on
oxygen atom is -2 , let X is the charge on Sn atom

X+ (-2 (charge on O) x 2 (number of O atoms) = 0 (equal zero because the compound is neutral)

X-4=0>>>>>>x=+4




12. Which pair of atoms constitutes a pair of isotopes of the same element?

(a). ;X b &
(b)."X 4
g H
(c). 7 X %
(d). o X i

Explanation: [sotopes of an element are atoms of the same element with same number of protons but different
number of neutrons. Only choice (b) has 2 atoms of X with 6 protons and 8 and 6 neutrons respectively.

13. Elements in Group 8A are known as the .

a)
b)

¢)
d)

14.

chalcogens

alkali metals

noble gases
alkaline earth metals

typically forms ions with a +2 charge.

Transition metals
Halogens

Alkaline earth metals
Alkali metals

Explanation: The alkaline earth metals are in group 2A of the periodic table and lose 2 electrons to form
cations with 2 positive charges.

15. An anion is defined as

a)
b)

c)
d)

a charged atom or group of atoms with a net negative charge.
a stable atom.

a group of stable atoms.

an atom or group of atoms with a net positive charge.

16. A cation is defined as

a)
b)
¢)
d)

a charged atom or group of atoms with a net negative charge.
a stable atom.

a group of stable atoms.

an atom or group of atoms with a net positive charge.

17. Atoms of the same element with different mass numbers (or number of neutrones) are called

a) 1ions.
b) neutrons.
¢) chemical families.

d) isotopes.



and ions

18. How many neutrons are there in an atom of lead s2Pb whose mass number is 208?

a) 82
b) 126
c) 208
d) 290

19. An atom of the isotope °S-31 consists of how many protons, neutrons, and electrons?

a)15p,16n,15¢

b) 16p,15n,16e
c) 16p,31n,16e
d) 32p,31n,32e

20. A magnesium ion, 20Ca?*, has

a) 20 protons and 22 electrons.
b) 20 protons and 20 electrons.
¢) 20 protons and 18 electrons.
d) 22 protons and 20 electrons.

21. A sulfide ion, 16S% , has:

a) 16 protons and 16 electrons
b) 32 protons and 16 electrons
c) 16 protons and 14 electrons
d) 16 protons and 18 electrons

22.  Which of these pairs of elements would be most likely to form a molecular compound?

a) Naand Br
b) Caand O
¢) Cand O

d) Znand O

23. What is the formula for the ionic compound formed by calcium ions and nitrate ions?

a) CaN,

b) Ca(NO,),
c) Ca2N03

d) CaNO,



24. Which is the correct formula for copper(1l) phosphate?

a) Cuy POy

b) Cus (PO4):
c) Cu POs4

d) Cu(POs)2

25. The correct name for NH4sNO3 is

a) ammonium nitrate.

b) ammonium nitrogen trioxide.
€) ammonia nitrogen oxide.

d) hydrogen nitrogen oxide.

26. The correct name for PCls is

a) monophosphate pentachloride
b) phosphorus chloride

¢) monophosphate tetrachloride
d) Phosphorus pentachloride

27. Which of the following expressions represents two molecules of water?

a) H,O
b) H,0,
¢) 2H;0
d) 2HO;

28. The empirical formula of a compound with molecules containing 12 carbon atoms, 14 hydrogen atoms, and
6 oxygen atoms is

a) Ci2H1406
b) C.H40
¢) CH.O
d) C¢H,03

Explanation: The empirical formula is always the simplest possible whole number ratio between the atoms of
the molecules.

29. The charge on the manganese in the salt MnFj; is

a) +1
a) -1
c) +3
d) -2

Explanation: Since every F has one negative charge, the Mn can have only 3 positive charges.




and ions

30. Magnesium reacts with a certain element to form a compound with the general formula MgX. What would
the most likely formula be for the compound formed between potassium and element X?

a) KX

b) KaoXs

c) KaoXs

d) None of the above

Explanation: In the compound MgX, X must have 2 negative charges since Mg will always have 2 positive
charges. The element K will always form an ion with 1 positive charge and hence the only combination of K
and X could be KX, which is not one of the options.

31. Barium forms an ion with a charge of

a)+1
b) -2
c)+3
d) None of the above.

Explanation: Barium is in group 2A of the periodic table and forms ions with only 2 positive charges.

31. Aluminum forms an ion with a charge of

a)+2
b) -3
c) 3
d) +1

32. lodine forms an ion with a charge of

a) -7
b) +1
c)-1
d) +2

33. The chemical symbol for the ion with 11 protons and 10 electrons.

a) Na
b) F-
c) Ne
d) Na*



34. Which of these compounds is a binary compound?

a) NaCl
b) MgSO4
¢) NaOH
d) HCN

35. Atoms with the same number of electrons and number of protons are called...

a) ions

b) isotopes

¢) neutral atoms
d) different atoms

36. Atoms which have different number of electrons are called...

a) ions

b) isotopes

¢) neutral atoms
d) different atoms

37. Use the following table and choose which of the species are positively charged?

Atom or ion element 1 II 1T v v VI
Atom or ion electrons () 6 10 18 10 28 7
Atom or ion protons (p) 6 8 17 11 30 7
Atom or ion neutrons (n) 6 8 18 11 36 6

A. Mland V C. 1T and III
B. IVandV D.Iand VI
38. Which isotope has 45 neutrons?

(a). 3
(b). 1 Se
(). 53 Br
@ o

39. In the periodic table, the elements are arranged in

a) alphabetical order

b) order of increasing atomic number
c) order of increasing metallic properties
d) order of increasing neutron content




and ions

40. An element in the upper right corner of the periodic table is

a) either a metal or metalloid

b) ametal

¢) anon-metal

d) either a metalloid or a non-metal

41. An element that appears in the lower left corner of a periodic table is

a) either a metal or metalloid

b) a metal

c¢) either a metalloid or a non-metal
d) anon-metal

42. A molecular formula always indicates

a) how many of each atom are in a molecule

b) the simplest whole-number ratio of different atoms in a compound
¢) which atoms are attached to which in a molecule

d) the isotope of each element in a compound

e)
43. An empirical formula always indicates

a) which atoms are attached to which in a molecule

b) how many of each atom are in a molecule

¢) the simplest whole-number ratio of different atoms in a compound
d) the geometry of a molecule

44. There are protons, neutrons, and electrons in 3T

.a) 131, 53, and 54
b) 131,53 and 52
c) 53,78, and 54
d) 53, 131, and 52

45. Which species has 48 electrons?

(a). '} Sn*?
(b). '} Sn"™
(©): 2 g™
(d). 5 Ga




Mass
relationships in

chemical
reactions

Test bank chapter (3)

Choose the correct answer

1. What is the mass, in grams, of one copper atom?

a) 1.055x102g

b) 6355¢g
c) 20¢g
d) 1.66x102%¢g
2. Determine the number of moles of aluminum in 96.7 g of Al?
a) 0.279 mol
b) 3.58 mol
¢) 7.43mol
d) 4.21 mol

3. Which of the following samples contains the greatest number of atoms?

a) 100 gofPb

b) 2.0 mole of Ar
¢) 0.1 mole of Fe
d) S5gofHe

4. How many molecules are there in 0.11 g of formaldehyde (CH,0)?

a)  6.1x107
b) 3.7x102
c) 4x10%

d) 22x10%

5. How many sulfur atoms are present in 25.6 g of Alx(S203)3?

a) 0393
b) 6x10°

¢ 3.95x 102
d) 2.37x10%

6. The percent composition by mass of a compound is 76.0% C, 12.8% H, and 11.2% O. The molar mass of this
compound is 284.5 g/mol. What is the molecular formula of the compound?

a) CioHeO
b) CoHy50
c) CicH2s04
d) CigHz6O2




Mass
relationships in

chemical
reactions 7. What is the coefficient of H,O when the following equation is properly balanced with the
smallest set of whole
numbers?
Al4Cs + H,O > Al(OH); + CH4
a) 3
b) 4
c) 6
d 12

8. When 22.0 g NaCl and 21.0 g H,SO4 are mixed and react according to the equation below, which is the
limiting reagent?

2NaCl + H,SOs — NaSO4 + 2HCI

a) HsSO4
b) Na>SO4
¢) HCI

d) NaCl

9. What are the coefficients, when the following equation is balanced?
NH;(g) + 02(g) —» NOx(g) + H20(g)

a) 1
b) 2
c) 4
d 1

-

W ] W =
N O W=

1
2
4
1

-

10. How many moles of carbon atoms are in 4 moles of dimethyl sulfoxide (C2HesSO)?

a) 2
b) 6
c) 8
d 4

Explanation: This is based on reading the formula and correctly extracting information from it. The formula
C2H6SO indicates that every mole of this compound has 2 moles of carbon atoms in it. Thus 4
moles of the compound would have 4 x 2 = 8 moles of C atoms.

11. How many sulfur atoms are in 25 molecules of C4H4S>?

a) 20
b) 4.8 x 1025
©) 3.0 x10%
d) 50

Explanation: The molecular formula indicates that every molecule of C4HsS; has 2 sulfur atoms per molecule
and hence 25 molecules of this compound will have 25 x 2 = 50 atoms of sulfur.
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12. Calculate hydrogen atoms in 25 molecules of C4H4S>.

a) 25

b) 3.8 x10%*
c) 6.0x10%
d) 100

Explanation: The formula of C4H4S; indicates that there are 4 hydrogen atoms per molecule and hence 100
hydrogen atoms in 25 molecules of C4H4S,.

13. How many grams of oxygen are in 65.0 g of CoH,0,?

a) 18
b) 29
c) 95
d) 358
Explanation: This question uses the mole to mole ratio between oxygen and Co.H>O; and needs the following
steps.
65.0 g C,H,0, % 2 moles O " 15.99 ¢ O

- - =358gof O
58.0 g- mol 1 mole C,H,0, 1 moleof O

14. How many moles of carbon dioxide are there in 52.06 g of carbon dioxide?

a) 0.8452

b) 1.183

©) 1.183 x 103
d) 8.648 x 102

Explanation: This is a straight-forward conversion from grams to moles of CO, which is done as follows:

1 mole CO,

52.06gCO, x 02
43.99¢ CO,

=1.183 moles of CO,

15. How many moles of magnesium nitrate, Mg(NO3),, are in a 2.35 g of this compound?

a) 384
b) 65.8
¢) 0.0158
d) 0.0261

Explanation: This is a straight-forward conversion from grams to moles of Mg(NO3), which is done as
follows:

1 mole Mg(INO, ),
148.3148 g

2.35g Mg(NO,), x = 0.0158moles
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16. How many moles of ammonium ions are there in 25.5 g of ammonium carbonate?

a) 0.468
b) 0.288
¢) 0.531
d) 2.00

Explanation: Realize that the formula for ammonium carbonate is (NH4),CO3 and calculate the molar mass
(96.0856 g/mol). Convert grams to moles and then using the stoichiometric ratio find the # of moles
of ammonium ions.

Imol(NH, ),CO, 2 moles NH

x = 0.531 moles
96.0856 g 1mol (NH, ),CO,

25.5g (NH, ),CO, x

17. Magnesium and nitrogen react in a combination reaction to produce magnesium nitride:
3Mg + N2— MgsN;

In a particular experiment, 5.47 g sample of N> reacts completely. How many grams of Mg are needed for this
reaction?

a) l42¢g
b) 241¢g
c) l6lg
d 092g

Explanation: Ensure that the equation is balanced. The grams of N, must be converted to moles of N; and then
using the stoichiometric ratio between the Mg and N, the grams of Mg can be calculated.

Imole N, » 3 mole Mg o 24.3050 g Mg

547gN, x
28.0134g 1ImoleN, 1mole Mg

=142 g Mg

18. What information would you need to calculate the average atomic mass of an element?

a) The number of neutrons in the element.

b) The atomic number of the element.

¢) The mass and abundance of each isotope of the element.
d) The position in the periodic table of the element.

19. The atomic masses of 3°Cl (75.53 %) and 37Cl (24.47 %) are 34.968 amu and 36.956 amu, respectively. Calculate the
average atomic mass of chlorine.

a) 35.96 amu
b) 35.45 amu
¢) 36.47 amu

d) 71.92 amu




20.

21.

22.

23.

24.

25.
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How many atoms are there in 5.10 moles of sulfur (1S = 32 amu)?

a) 3.07x10%
b) 9.59 x 102
©) 6.02x 107
d) 9.82x10%

Iodine has two isotopes 'l and !, with the equal abundance. Calculate the average atomic mass of Iodine (s3]).

a) 126.5 amu
b) 35.45 amu
c¢) 1.265 amu
d) 71.92 amu

The atomic masses of °Li and "Li are 6.0151 amu and 7.0160 amu, respectively. Calculate the natural abundance of these
two isotopes. The average atomic mass of Lithium (Li = 6.941 amu).

a)  SLi=7.49%, Li=92.51%
b) Li=7.49%, SLi=92.51%
¢)  SLi=8.49%, 'Li= 95.51%
d)  7Li=7.22%, Li = 82.51%

How many atoms are present in 3.14 g of copper (Cu)?

a) 2.98x 102
b) 1.92x10%
c) 1.89x10%
d) 6.02x10%

How many moles of NO> can be produced by the reaction of 0.886 mole of NO with 0.503 mole of O according to the
following chemical equation? (Note: First determine which is the limiting reagent).

2NO(g) + 02(g) — 2NO2(g)

a) 0.886 mol
b) 0.503 mol
¢) 1.01 mol
d) 1.77 mol

How many kilograms of NH3 are needed to produce 1.00 x 10° kg of (NH4)2SO4 according to the following chemical
equation?
2NH3(g) + H2SO4(aq) > (NH4)2S04(aq)

a) 1.70 x 10* kg
b) 3.22x10%kg
¢) 258 x10%kg
d) 7.42x10°kg
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26. When 3.60 moles of CO mixed with excess oxygen gas and CO; is formed. Calculate no. of moles

of CO; produced.
2CO(g) + O2(g) > 2CO:(g)

a) 7.20 mol

b) 44.0 mol

¢) 3.60 mol

d) 1.80mol

27. How many grams of N>O are formed if 0.46 mole of NH4NOs is used in the following chemical reaction?

NHsNO; — N,O + 2H,0

a) 20g

b) 3.7x10'g
c) 20x10'g
d 46x10'g

28. What is the theoretical yield of chromium that can be produced by the reaction of 40.0 g of Cr,O3 with 8.00 g of
aluminum according to the chemical equation below?

2Al + Cr;0; - ALO; +2Cr

a) 77¢g

b) 154¢g
c) 273¢g
d) 308g

29. What is the percent yield of HF that can be produced by the reaction of 6.00 kg of CaF; with an excess of HySO4
which yield 2.86 kg of HF according to the following chemical equation?

CaF, + H,SO4 —» CaS0O4 +2HF

a)  93.0%
b) 953 %
©) 47.6%
d) 625%
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30. Hydrochloric acid can be prepared by the following reaction:

2NaCl(s) + H2SO4(aq) — 2HCI(g) + Na;SOu(s)

How many grams of HCI can be prepared from 2.00 moles of H,SO4 and 150 g of NaCl?

a) 7.30g
b) 935¢g
c) ld6g
d 150¢g

31. Calculate the molar mass of Li,COs.

a) 73.89¢g
b) 6695¢g
c) 41.89¢g
d) 96.02¢g

32. How many molecules of ethane (C,Hs) are present in 0.334 g of C2Hs?

a) 2.01x10%
b) 6.69 x 10*!
c) 4.96 x 10*
d) 8.89 x 10%

33. Out of these, which is the richest source of nitrogen on a mass percentage basis?

a) Urea, (NH2).CO

b) Ammonium nitrate, NH4sNO3
¢) Guanidine, HNC(NH>),

d) Ammonia, NH;

34. An analysis of Allicin (molar mass = 162 g/mol) gives C: 44.4 percent; H: 6.21 percent; S: 39.5 percent;
0: 9.86 percent. What is its molecular formula?

a) Ci2H20840;
b) C7H14SO
c) CeHi0S:0
d) CsHi2S:02
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reactions 35. How many moles of Fe are present in 24.6 g of Fe,O3?

a) 2.13 mol

b) 0.456 mol
¢) 0.154 mol
d) 0.308 mol

36. How many grams of sulfur (S) are needed to react completely with 246 g of mercury (Hg) to form
HgS?

a) 393¢g
b) 24.6¢g
c) 9.66 x10° g
d) 201g

37. What is the mass of F (fluoride) in 24.6 g of Tin (II) fluoride (SnF»)?

a) 18.6¢g
b) 243¢g
c) 597¢g
d 757¢

38. What is the empirical formula of the compound with the following composition? 2.1 percent H,
65.3 percent O,
32.6 percent S.

a) H2SO4
b) H.SO;
C) HzSzO3
d) HSO;

39. Which of the following equations is balanced?

a) 2C+0; - CcO

b) 2CO + 0> - 2CO,

C) H, +Bn —> HBr

d) 2K+ H,O - 2KOH + H;




Test bank chapter (4)

Choose the correct answer

1. A 50.0 mL sample of 0.436 M NH4NOs is diluted with water to a total volume of 250.0 mL. What is the ammonium
nitrate concentration in the resulting solution?

a)21.8 M
b) 0.459 M
¢) 2.18x102M
d) 8.72x102M

2. How many milliliters would you need to prepare 60.0 mL of 0.200 A HNO3 from a stock solution of 4.00 M HNOs?

a) 3mL

b) 240 mL
c) 24mL
d) 1000 mL

3. What is the concentration (M) of CH3OH in a solution prepared by dissolving 11.7 g of CH3OH in sufficient water to
give exactly 230 mL of solution?

a) 11.7
b) 2.30 x 102
¢) 0.0841

d) 1.59

Explanation: Need to convert the grams of CH3OH to moles and then find the molarity of the solution by using the
molarity formula. Do not forget to convert the ml to L.

117 g CH O L0 CHL,OH
: 32.042g  0230L

=1.59M

4. How many grams of H3POj4 are in 35.1 mL of a 2.75 M solution of H3PO4?

a) 0.61
b) 9.46
¢) 20
d)4.9

Explanation: Need to convert the ml of H3POys to liters and then find the # of moles of phosphoric acid. The moles of
phosphoric acid can then be converted to grams of phosphoric acid.

35.1mlxﬁx2.75 M 2T EHE0, g6 o ipO,

ml 1 mole



5.What is the concentration (M) of a Na,SO4 solution prepared by dissolving 5.35 g of Na,SO4 in sufficient
water to give 330 mL of solution?

a) 1.14 x 102
b) 0.016

¢) 61.7

d) 0.114

Explanation: Convert grams of Na;SO4 to moles of Na2SO4, ml of water to liters of water and then find the
molarity of the solution by using the molarity formula.

1 mole Na,SO, " 1

5.35g Na,SO, x
142.035g Na,SO, 0.330L

=0.114M Na,SO,

6. How many grams of LiOH are there in 750.0 mL of a 0.0158 M LiOH
solution?

a)2.11x10°
b)11.3

¢) 0.284

d) 3.50

Explanation: Calculate the number of moles of LiOH present in this solution using the molarity formula and the
convert the number of moles to grams of LiOH.

23.948 g

7.50x10"'Lx0.0158Mx ——"""2=__
1 mole LiOH

=0.284 g LiOH

7. A 50.0 mL sample of 0.436 M NH4NOjsis diluted with water to a total volume of 250.0 mL. What is the ammonium
nitrate concentration in the resulting
solution?
a)21.8 M
b) 0.459 M
€)2.18x 102 M
d)8.72 x 10> M

8. A 3.682 g sample of potassium chlorate KCI1Os is dissolved in enough water to give 375 mL of solution. What is the
chlorate ion concentration in this solution?

a) 3.00 M
b)4.41 x 102 M
) 0.118 M

d)8.01 x 102 M




Test bank chapter (5)

Choose the most correct answer

1. A sample of oxygen occupies 47.2 liters under a pressure of 1240 torr at 25°C. What volume would it occupy at 25°C if
the pressure were decreased to 730 torr?

a) 278L

b) 293L

c) 323L

d) 80.2L

2. Under conditions of fixed temperature and amount of gas, Boyle's law requires that
L. P1Vi =PV,
II. PV = constant
II. Pi/P> =V2/V,
a) lonly
b) I only
c) Illonly
d) I, II, and III

3. The volume of a sample of nitrogen is 6.00 liters at 35°C and 740 torr. What volume will it occupy at STP?
a)6.59L
b) 5.46L
c) 695L
d S5.18L

4. The density of chlorine gas at STP, in grams per liter, is approximately:
a) 6.2
b) 3.2
c) 3.9
d) 45

Explanation: d = molar mass X p/ RT =70 x 1/0.082x 273 =3.17 g/L

5. What pressure (in atm) would be exerted by 76 g of fluorine gas in a 1.50 liter vessel at -37°C?
a) 26 atm
b) 4.1 atm
¢) 19,600 atm
d) 84 atm

6. What is the density of ammonia gas at 2.00 atm pressure and a temperature of 25.0°C?
a) 0.720g/L
b) 0.980 g/L
c) 1.39¢g/L
d) 16.6g/L

7. Convert 2.0 atm to mmHg
a) 150 mmHg
b) 0.27 mmHg
¢) 150 mmHg
d) 1520 mmHg



8. A container with volume 71.9 mL contains water vapor at a pressure of 10.4 atm and a temperature of
465°C. How many grams of the gas are in the container?

a) 0421g

b) 0.222¢

c) 0.183¢g

d) 0.129¢g

Explanation: n=PV/RT =0.0719% 10.4 = 0.0821 x (465 +273) = 0.012 mole
Mass = n < molar mass =0.012 x 18=0.222 g

9. What is the molar mass of a pure gaseous compound having a density of 4.95 g/L at -35 °C and 1020 torr?
a) 24 g/mole
b) 11 g/mole
¢) 72 g/mole
d) 120 g/mole

10. A 0.580 g sample of a compound containing only carbon and hydrogen contains 0.480 g of carbon and
0.100 g of hydrogen. At STP, 33.6 mL of the gas has a mass of 0.087 g. What is the molecular (true) formula
for the compound?

a) CH3

b) C:Hs

C) C,Hs

d) CsHio

11. Gas occupy 6L at 37°C what will be its volume when its temperature is doubled?
a) 12L
b) 6L
¢) 32L
d) 2L

12. A mixture of 90.0 grams of CH4 and 10.0 grams of argon has a pressure of 250 torr under conditions of
constant temperature and volume. The partial pressure of CHy in torr is:

(a) 143
(b) 100
(c) 10.7
(d) 239

Explanation: from Dalton law >>> P cu4 = X cu4 P total , 1 ca = 90/ 16 =5.625 mole , n ar = 10/39.95 =

0.250 mole X cu4 =n cH4 /N cHa + 1 Ar = 5.625,5.625 + 0.250 = 0.96 >>>> P cps = 0.96 x250 = 239.3 torr

13. What pressure (in atm) would be exerted by a mixture of 1.4 g of nitrogen gas and 4.8 g of oxygen gas in a
200 mL container at 57°C?

a)4.7

b) 34

c) 47

d) 27

Explanation: P = n a1 RT/V , n N2 = 1.4/ 2%x14 = 0.05 mole , n 02 = 4.8/2x16 = 0.15 mole
P =(0.05+0.15) 0.0821x(57+273) /0.2 = 27 atm



14. A sample of hydrogen gas collected by displacement of water occupied 30.0 mL at 24°C and pressure 736 torr. What
volume would the hydrogen occupy if it were dry and at STP? The vapor pressure of water at 24.0°C is 22.4 torr.

a) 324 mL

b) 21.6 mL

¢) 36.8 mL

d) 25.9 mL

Explanation: from Dalton law >>>P pyy =P (ota1-P 120, P H2 =736—-22.4=713.6 torr
n=PV /RT >>>>>n=(713.6/760) x 0.03/ 0.0821x (24+273)=0.00115 mle
at STP >>>>>V =nRT/P =0.00115x 0.0821x273 /1 =0.026 L x 1000 = 25.89 mL

15. Ammonia burns in oxygen gas to form nitric oxide (NO) and water vapor. How many volumes of NO are obtained
from one volume of ammonia at the same temperature and pressure?
4 NH; (g) + 5 02 (g) — 4NO (g) + 6 H,0 (g)
a) One
b) Two
c¢) Three
d) Four

16. The pressure of 6.0 L of an ideal gas in a flexible container is decreased to one-third of its original value, and its
absolute temperature is decreased by one-half. What is the final volume of the gas?

a) 9.0L

b) 6.0L

c) 40L

d 1L

Explanation: let Vi=6 & V2, =? , T=T& T, =% T,Pi=P&P,=1/3P

1
F ; - Px6 _ w P X6XTX3
rom combined gas law PV /T1=PyVy/Ty>>>>>— = Or >>>V2= ...
T 2

17. Gas A is at 30°C and gas B is at 20°C. Both gases are at 1atmosphere. What is the ratio of the volume of 1 mole gas A
to 1 mole of gas B

a) 606:303
b) 3:2
c) 2:3
d) 303 :293
Explanation: VA VB Va = Ve >>> >>ﬂ _ Vs
Ta T 304273 204273 303 293

18.  The sample of argon occupies 50L at standard temperature. Assuming constant pressure, what volume with
the gas occupy if the temperature is doubled.

a) 25L
b) S0L
¢) 100L
d) 100 mL



19. What total gas volume (in liters) at 520°C and 880 torr would result from the decomposition of 33 g of potassium
bicarbonate according to the equation:
2KHCO3(s) —K,COs(s) + COx(g) + H.0(g)
(a)56 L
(b)37L
(c)10L
(d19L

20. Calculate the weight of KCIO3 that would be required to produce 29.5 L of oxygen measured at 127°C and 760 torr.

2KClO5(s) —*2KCI(s) + 302(g)
(a)735¢g
b)122¢g
(c)l46¢g
(d)244¢g

21. The ideal gas law predicts that the molar volume (volume of one mole) of gas equals:
(a) mRT/PV
(b) MM)P/RT
(c) 1/2ms
(d) RT/P

22. For a gas, which pair of variables are inversely proportional to each other (if all other conditions remain constant)?
a) P,V
b) V,T
¢) n,V
d nP
23. Convert 562 mmHg to atm
a) 0.739 atm
b) 4.27 x 10° atm
c) 1.05atm
d) 0.562 atm

24. What is the volume of one mole of an ideal gas at STP?
a) 24.5L
b) 224L
c) 1.0L
d) 10.0L

25. What are standard temperature and pressure (STP)?
a) 0°C, 1 torr
b) 25°C, 1 torr
¢) 0°C,1atm
d) 25°C,1 atm

26. What is the unit of mole fraction
a) mol
b) mol!
¢) unitless
d) mol?



27.  Refer to Dalton's law of partial pressures explain what mole fraction is
a) The number of moles of one component
b) The ratio of the number of moles of one component to the number of moles of all components present.
¢) The number of moles of one component divided by 100
d) The ratio of the number of moles of all components present to the number of moles of one component.

28.  Write the ideal gas equation. Give the units for each term in the equation
a) PV=nRT; Pin torr, Vin L, n in mol, R in Latm/Kmol, 7 in °C.
b) PV=nRT; Pintorr, Vin L, n in mol, R in Latm/Kmol, 7'in K.
¢) (¢c)PV=nRT; Pin atm, Vin L, n in mol, R in Latm/Kmol, 7 in K.
d) PV=nRT; Pin atm, Vin L, n in mol, R in Latm/Kmol, 7'in °C .

29.  What is the difference between a gas and a vapor?

a) A gasis a substance normally in the gaseous state at normal atmospheric conditions (25C, 1 atm); a
vapor is the gaseous form of any substance that is a liquid or a solid at normal temperatures and
pressures.

b) A gas is the gaseous form of any substance; a vapor refers to a gas over a water surface.

c) A gas is a substance normally in the gaseous state at normal atmospheric conditions (25C, 1 atm); a vapor is a
gas over a water surface.

d) A gasand a vapor are two interchangeable nomenclatures; they are identical.

30. What volume is occupied by 19.6 g of methane (CH4) at 27°C and 1.59 atm?
a) 1.L71L
b) 189 L
c) 27.7L
d) 302L

31. A 4.37 gram sample of a certain diatomic gas occupies a volume of 3.00 L at 1.00 atm and a temperature of 45°C.
Identify this gas.

a) F

b) N»

C) H:

d) O

Explanation: MM = mRT/ PV >>>> MM = 4.37 x 0.0821x (45+273) /1x3 =37.77/2 = 18.88 g/mole~ F;

32. A sample of hydrogen gas was collected over water at 21°C and 685 mmHg. The volume of the container was 7.80 L.
Calculate the mass of Hx(g) collected. (Vapor pressure of water = 18.6 mmHg at 21°C.)

a) 0.283 g

b) 0.571¢g

c) 0.589¢g

d 7.14¢g

33.Which of the following is/are characteristic(s) of gases?

a) High compressibility

b) Relatively large distances between molecules

¢) Formation of homogeneous mixtures regardless of the nature of gases

d) High compressibility, relatively large distances between molecules AND formation of homogeneous
mixtures regardless of the nature of gases



34. A small bubble rises from the bottom of a lake, where the temperature and pressure are 4°C and 3.0 atm, to the water's
surface, where the temperature is 25°C and the pressure is 0.95 atm. Calculate the final volume of the bubble if its
initial volume was 2.1 mL.

a) 0.72mL
b) 6.2mL
c¢) 41.4mL
d) 7.1mL

35.Calculate the mass, in grams, of 2.74 L of CO gas measured at 33°C and 945 mmHg.

a) 0.263¢g

b) 246¢g
c) 380¢g
d) 352¢g

36.  Which of the following gases will have the greatest density at the same specified temperature and pressure?

a) Ho

b) CCIF;
c) CO2
d) CoHg

37. Determine the molar mass of chloroform gas if a sample weighing 0.389 g is collected in a flask with a volume of
102 cm? at 97°C. The pressure of the chloroform is 728 mmHg.

a) 187 g/mol
b) 121 g/mol
¢) 112 g/mol
d) 31.6 g/mol

38.  What is the molar mass of Freon-11 gas if its density is 6.13 g/L at STP?

a) 0.274 g/mol
b) 3.64 g/mol
c) 78.2 g/mol
d) 137 g/mol

40. A mixture of three gases has a total pressure of 1,380 mmHg at 298 K. The mixture is analyzed and is found to
contain 1.27 mol CO3, 3.04 mol CO, and 1.50 mol Ar. What is the partial pressure of Ar?

a) 0.258 atm

b) 301 mmHg
¢) 356 mmHg
d) 5,345 mmHg



41.A sample of hydrogen gas was collected over water at 21°C and 685 mmHg. The volume of the
container was 7.80 L. Calculate the mass of Hx(g) collected. (Vapor pressure of water = 18.6

mmHg at 21°C.)

a) 0.283¢g
b) 0.572¢g
c) 0589¢g
d 7.14¢g

42. A 0.271 g sample of an unknown vapor occupies 294 mL at 140°C and 847 mmHg. The
empirical formula of the compound is CH,. What is the molecular formula of the compound?

a) CH»

b) CoHs
C) C3H6
d) C4Hg

43. How many liters of chlorine gas at 25°C and 0.950 atm can be produced by the reaction of
12.0 g of MnO,? MnO»(s) +4HCl(aq) - MnCl(aq) + 2H>O(1) + Clx(g)

a) 5.36x103L
b) 0.138L
¢) 0282L
d) 3.55L
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Test bank chapter (7)

Choose the most correct answer

1. The lowest energy state of an atom is referred to as its
a) bottom state.
b) ground state.
¢) fundamental state.
d) original state.

2. All s orbitals are
a) shaped like four-leaf clovers.
b) dumbbell-shaped.
c) spherical.
d) triangular.

W

. [He]2s?2p? is the electron configuration of which element?
a) Beryllium Be
b) Boron B
¢) carbonC
d) nitrogen N

SN

. What are the valence electrons of vanadium (V)?
a) 4s?
b) 3d3
c) 4s23d3
d) 3d

5. What are the valence electrons of gallium Ga?
a) 4s?
b) 3d?
c) 4s?4p!
d) 3d°

6. The electron configuration of a neutral atom is [Ne] 3s?3p'. The four quantum numbers of the last electron are:

a) (2, 1,-1,+1/2)
b)(3,3,-1,+172)
) (3,0,-1,+1/2)
d) (3, 1,-1,+1/2)

\]

. How many unpaired electrons does chromium (Cr) have?
a) 0
b) 2
c) 4
d) 6

o]

. How many unpaired electrons does selenium (Se) have?
a) 0
b) 2
c) 4
d 6
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9. What is the maximum number of orbitals described by the quantum numbers: » =3 /=2
a) 1
b) 3
c) 5
d 9

10. What is the maximum number of orbitals described by the quantum numbers: 7 = 4
a) 7
b) 14
c) 16
d) 48

11.The maximum number of electrons that can occupy an energy level described by the principal quantum number, #, is
a) n+1
b) 2n
c) 2n’
d) n?

12. A possible set of quantum numbers for the last electron added to complete an atom of sodium Na in its ground state is

ayn=3,I=1,m=0,m="%
b)n=3,1=0,m=0,ms="%
on=2,1=1,m=-1,m="%
dDn=2,/1=0,m=-1,m="%

13. The ground-state electron configuration of a calcium Ca atom is

a) [Ne]3s?
b) [Ne]3s?3p°
c) [Ar]4s'3d!

d) [Ar]4s®

14.Which one of the following sets of quantum numbers is not possible?
n / my ms

Row 1l 4 3 -2 +1/2
Row 2 3 2 —3 —-1/2
Row 3 3 0 0 +1/2
Row 4 4 i | 1 —-1/2
Row 5 2 0 0 +1/2

a) Row 1

b) Row 2

¢) Row3

d) Row 4

15. The number of orbitals in a d subshell is

a) 1
b) 3
c) 5
d 7
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16. Which ground-state atom has an electron configuration described by the following orbital diagram?

Ay NN NT T

4s 3d 4p

a) phosphorus
b) germanium
¢) selenium
d) tellurium

17. A ground-state atom of nickel has unpaired electrons and is

a) 0, diamagnetic
b) 6, diamagnetic
¢) 3, paramagnetic
d) 2, paramagnetic

18. What is the frequency (s™!) of electromagnetic radiation that has a wavelength of 0.53 m?

a) 5.7 x108
b) 1.8 x 10°
¢)1.6x 108
d) 1.3 x 103

Explanation: The frequency and wavelength of electromagnetic radiation are related by the equation ¢ = Av, where c is the
speed of light (=3.00 x 10® m/s ), A is the wavelength in m and v is the frequency is s'' or Hz. The frequency can be
calculated by rearranging the above formula to get v=c/ A =3 x 108/ 0.53 = 5.7x 108 s°!

19. The energy of a photon of light is proportional to its frequency and

proportional to its wavelength.

a) directly, directly
b) inversely, inversely
c) inversely, directly
d) directly, inversely

20. The wavelength of a photon of energy 5.25 x 10°1° J is m.

a) 2.64 x 106

b) 3.79 x 107
c) 2.38x10%
d)4.21 x 1024

Explanation: The wavelength and energy are related by the formula E = he/A, where h (6.626 x 104 Js) is Planck’s
constant, ¢ is the speed of light (3.00 x 108 m/s) and A is the wavelength in meters. The wavelength can then be
calculated by rearranging the above formula as follows: A = he/E = 6.63x10734x 3x108 / 5.25x107"° =3.79 x 107 m
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21. What is the frequency (s') of a photon of energy 4.38 x 10°18]?

a) 438

b) 1.45 x 10°16
) 6.61 x 105
d) 2.30 x 107

Explanation: The frequency v of this photon can be calculated by rearranging the equation E = h v where E is the energy,
h = Planck’s constant and v = frequency in s”'. v=E/h =4.38 x 10718/ 6.63 x 103* = 6.61 x 10"

22. An electron is a Bohr hydrogen atom has energy of -1.362 x 10-1°J. The value of n for this electron is .

a) 1
b) 2
c) 3
d) 4

Explanation: The energy of an electron in a particular energy state in the hydrogen atom can be calculated by using the
formula E = -Ru/n? = (-2.18 x 1078 J)/n?, where n is the principal quantum number for the energy state. The value of n
can be found by rearranging the above formula as follows:

f -2.18x10™"]
n= T = 4
-1.362x107"J
19. The n = 2 to n = 6 transition in the Bohr hydrogen atom corresponds to the_ of a photon with a wavelength of ___nm.

a) emission, 411

b) absorption, 411
c) absorption, 657
d) emission, 389

Explanation: There are 2 parts to this question. Since the electron is moving from a smaller value of n (n;) to a larger
value of n (ng), it must be absorbing energy. The wavelength responsible for this transition can be calculated by using the
formula: E = Ry (1/n? — 1/n#) & E = he/ A, Ry is (Rydberg constant) = 2.18 x 10°'%J

20. How many quantum numbers are necessary to designate a particular electron in an atom ?

a) 3
b) 4
c) 2
d 1

21. The quantum number defines the shape of an orbital.

a) spin

b) magnetic
¢) principal
d) angular
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22. There are orbitals in the third shell

a) 25
b) 4
c) 9
d) 16

Explanation: The number of orbitals in a shell is easily calculated by the formula # of orbitals = n? where n = principal
quantum number, which is 3 in this case.

23. The angular quantum number is 2 in orbitals.
a) s
b) p
c) d
d f
24. The n=1 shell contains p orbitals. All the other shells contain p orbitals.
a) 3,6
b) 0,3
c) 6,2
d 3,3

Explanation: If n = 1, then the only possible value of € is 0 which means that n = 1 can contain only s orbitals. When n >
1, the value of £ = 1 is possible making the existence of 3 p orbitals possible.

25. The principal quantum number of the first d subshell is

a)
b)
<)
d)

BN I S

26. The total number of orbitals in a shell is given by

a) L?
b) n?
¢) 2n
d) 2n+1
28. Each p-subshell can accommodate a maximum of electrons.
a) 6
b) 2
c) 10
d 3

Explanation: There are 3 different p orbitals: px, py and p,. Each of these can contain 2 electrons leading to the
maximum number of electrons as 6.
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29. Each p-subshell can accommodate a maximum of electrons.

a) 6
b) 2
c) 10
d 3

Explanation: There are 3 different p orbitals: px, py and p.. Each of these can contain 2 electrons leading to the
maximum number of electrons as 6.

30. The 3p subshell in the ground state of atomic xenon contains electrons.

a) 2
b) 6
c) 36
d 10

Explanation: Since Xe is a noble gas, its subshells will be completely filled regardless of their principal quantum
number. Thus, the 3p subshell will contain 6 electrons.

31. [Ar]4s?3d'%4p? is the electron configuration of a(n) atom.

a) As
b) V
c) P
d) Sb

Explanation: The easiest way to answer this question is to count the total number of electrons and find which element
that number corresponds to. The total number of electrons is = 18 (for the Ar) + 2 +10 + 3 = 33 which corresponds to As.

32. The principal quantum number for the outermost electrons in a Br atom in the ground state is

a) 2
b) 3
c) 4
d 5

Explanation: The electronic configuration of bromine is [Ar]3d'%4s?4p> shows that the outermost electrons are in the s
and p orbitals in the 4™ energy level making the principal quantum number = 4.

33. All of the have a valence shell electron configuration ns'.

a) noble gases
b) halogens

¢) chalcogens
d) alkali metals
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34. Which one of the following is correct?

a) v+i=c
b) viA=c
c) A=cv
d) vi=c

35. In the Bohr model of the atom,

a) electrons travel in circular paths called orbitals
b) electrons can have any energy

c) electron energies are quantized

d) electron paths are controlled by probability

36. Which one of the following is not a valid value for the magnetic quantum number of an electron in a 5d subshell?

a) 2
b) 3
c) O
d 1

Explanation: For an electron in the 5d subshell the value of £ = 2 and the magnetic quantum number m; can have values
from —1,...0,...+1, meaning m€ could not have a value = 3.

37. Which of the subshells below do not exist due to the constraints upon the angular quantum number?

a) 2s
b) 2d
¢ 2p

d) none of the above

Explanation: The values of the azimuthal quantum number “I” are decided by the values of the principal quantum
number “n”. The values of | will only be from 0...n — 1. Thus, for n =2, only the values of 0 and 1 will be possible for £,
which means that only the 2s and 2p orbitals will be possible.

38. An electron cannot have the quantum numbers n = , 0= , Mg =
a) 2,0,0
by 2,1,-1
c) 3,1,-1
d 1,11

Explanation: The values of 1, 1, 1 would be impossible since if n = 1, the only value of £ would be = 0.

39. Which quantum number determines the energy of an electron in a hydrogen atom?

a) n
b) nand?(
C) mye

d ¢
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39. Which electron configuration represents a violation of the Pauli exclusion principle?

A A

(a). Tw l\

Is 2s 2p
®).| T\ Jhl A A

Is 2s 2p
©). 1\‘ n‘ A 3

Is 2s 2p
(d) A ¥ A

s 2s 2p

Explanation: According to the Pauli Exclusion Principle no two electrons in an atom cannot have the same 4 quantum
numbers. The2 electrons in the 2s orbital have the same value for their ms which is not allowed. (d)

40. Which of the following is a valid set of four quantum numbers? (n, £, m¢, ms)

a) 2,0,0,+%
b) 2,2,1,-%
c) 1,0,1,+%
d) 2,1,+2,+%

Explanation: Here is why only option (a) is the correct answer: In option (b), £ =2 which is not allowed, in (¢) m{ # 1
since 1 = 0 and in (d) m € > [ which are all not allowed.

41. Which of the following is not a valid set of four quantum numbers? (n, £, mg, ms)

a) 2,0,0,+ %
1

b) 2,1,0,-%
0 1,1,0,+%
d) 1,0,0,+ %

Explanation: Since n can never be equal to £, option c is the only set that is not valid
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Choose the correct answer

1. Elements in the modern version of the periodic table are arranged in order of increasing

a)
b)
¢)
d)

oxidation number
atomic mass
average atomic mass
atomic number

Explanation: The older version of the periodic table had the elements arranged in order of increasing atomic mass, but
the modern version of the periodic table is based on the increasing order of atomic number.

2. The first ionization energies of the elements as you go from left to right across a period of the periodic
table, and as you go from the bottom to the top of a group in the table.

a)
b)
c)
d)

increase, increase
increase, decrease
decrease, increase
decrease, decrease

Explanation: The ionization energies (IE s) of elements increase to the right in a row since larger amounts of energy need
to be supplied to remove an electron. The elements become more non-metallic making it harder to remove an electron.

3. The

a)
b)
©)
d)

have the most negative electron affinities

alkaline earth metals
alkali metals
halogens

transition metals

Explanation: The electron affinity of an element is defined as the energy change that occurs when an electron is added to
a gaseous atom. The halogens have the most negative electron affinities indicating that they are most comfortable
accepting an electron. The formation of an anion essentially gives the halogen atom the electron configuration of the
nearest noble gas. The negative sign here indicates that the addition of an electron to the halogens results in energy being
released by the halogen atom.

4. Na reacts with element X to form an ionic compound with the formula Na;X. Ca will react with X to form .

a)
b)
©)
d)

CaX,
CaX
C32X3
CazX;

Explanation: The element X must have 3 negative charges for it to form the compound NazX, since each Ca has 2
positive charges, the formula of the compound formed by the reaction of Ca and X would have to be CazX».

5. Atomic radius generally increases as we move

a)
b)
©)
d)

down a group and from right to left across a period
up a group and from left to right across a period

down a group and from left to right across a period
up a group and from right to left across a period
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6. The atomic radius of main-group elements generally increases down a group because

a) effective nuclear charge increases down a group
b) effective nuclear charge decreases down a group

¢) Dboth effective nuclear charge increases down a group and the principal quantum number of the valence orbitals
increases

d) the principal quantum number of the valence orbitals increases

7. Which of the following correctly lists the five atoms in order of increasing size (smallest to largest)?

a) O<F<S<Mg<Ba
b) F<O<S<Mg<Ba
¢c) F<O<S<Ba< Mg
d) O<F<S<Ba< Mg

Explanation: Fluorine and oxygen are in the same period (#2) and next to each other with F being the smallest of these 5
atoms. Ba is in group 2A and in row 6 (farthest “down” a group) and is the largest of the atoms. Mg is in group 2A and
in the third period and hence will be bigger than F, O and S. Even though S is in the same period as Mg it is in group 6A
making it smaller than Mg.

8. Which of the following correctly lists the five atoms in order of increasing size (smallest to largest)?
a) F<K<Ge<Br<Rb
b) F<Ge<Br<K<Rb
¢) F<K<Br<Ge<Rb
d) F<Br<Ge<K<Rb

Explanation: Fluorine is in group 7A and period 2 making it the smallest of the 5 atoms here. Br is also in group 7A but
is in period 4 making it larger than F, Ge is in group 4A and also in period 4 but is to the left of Br making it larger than
Br. K and Rb are both in group 1A but K is in period 4 and Rb is in period 5, making the Rb atom the largest of all the 5
atoms.

9. Of the following atoms, which has the largest first ionization energy?

a) Br
b) O
c) C
d) P

Explanation: The ionization energy (IE) typically increases from left to right in a period and decreases from top to bottom
in a group. Thus for C and O which are in the same period, O will have the larger IE. Br is in period #4 and will have the
lowest IE out of these 4 elements.

10. Of the following elements, which has the largest first ionization energy?

a) Na
b) Al
c) Se
d Ci1

Explanation: The ionization energy (IE) typically increases from left to right in a period and decreases from top to bottom
in a group. Na, Al and Cl are all in period 3 with the chlorine atom to the farthest right and will have the highest IE.
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11. Which ion below has the largest radius?

a) CI-
b) K*
¢) Br
d F

Explanation: Typically cations are smaller than their parent atoms while anions are larger than the parent atoms. Of the
atoms here, the Br atom would be the largest as it is farthest down the group and hence its anion also will be the largest
ion.

12. The ion with the smallest radius is

a) Br
b) CI-
c) O~
d F

Explanation: Typically anions are larger than the parent atoms. Of the atoms here, the F atom would be the smallest as it
is farthest up the group and hence its anion also will be the smallest ion

13.Which of the following is an isoelectronic series?

a) B>, Si*, As*, Te*
b) O*, F-, Ne, Na*
) S,Cl,Ar K

Explanation: Isoelectronic series contain a combination of atoms and ions or only ions with the same number of
electrons. Here the series containing the O*, F-, Ne and Na* is the only one where all atoms/ions contain 10 electrons.

14. is isoelectronic with argon and is isoelectronic with neon.

a) Cl1,F
b) Cl-, C1*
¢) F',F
d) Ne,Kr*

Explanation: The Cl- ion has 18 electrons and is isoelectronic with argon while the F- ion has 10 electrons making it
isoelectronic with neon.

15. Chlorine is much more ability to exist as an anion than is sodium. This is because

a) chlorine is bigger than sodium

b) chlorine has a greater ionization energy than sodium does
¢) chlorine has a greater electron affinity than sodium does
d) chlorine is a gas and sodium is a solid

16. The alkaline earth metals are found in of the periodic table.
a) Group 1A
b) Group 2A
¢) Group 7A
d) Group 8A
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17.How many valence electrons does a boron atom (B) have?

a) 1
b) 3
c) 5
d 7

Which ion is isoelectronic with Ar?

a) Ni**
b) F
¢) Br
d) K

Which of these choices is the electron configuration of the iron (IIT) ion (Fe 3%)?

a) [Ar]4s?3d’
b) [Ar]4s!3d?
c) [Ar]3d®
d) [Ar]3d°

In what group of the periodic table is the element with the electron configuration [Ar]4s23d!%4p! ?

a) 1A
b) 2A
c) 3A
d) 4A

How many valence electrons does a tin (Sn) atom have?

a) 2
b) 4
c) 14
d) 36

Which of these ground-state ions has unpaired electrons?

a) P>
b) VAR
c) S*
d) Sc?*

Consider the element with the electron configuration [Xe]6s>4f”. This element is

a) arepresentative element.
b) a lanthanide element.

¢) anonmetal.

d) an actinide element

If the radius of atom X is greater than the radius of atom Y, then it is also likely that

a) X has a larger electron affinity than Y does.
b) X has a larger first ionization energy than Y does.
¢) X has greater metallic character than Y does.
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25. Arrange these ions in order of increasing ionic radius: K*, P>, S*, CI".
Increasing radius —

Row 1 K™ <Cl" <S2 <P3~
Row 2 Kt <P <82 <CI
Row 3 P2 <0 <5
Row 4 Cl<§F < <K
Row 5 Clr<S¥ <K <Pp3~

a) Row 1
b) Row 2
c¢) Row3
d) Row 4

26. Selenium (34Se) element is

a) anonmetal

b) found in group 6A
¢) found in period 2
d) bothaandb

28. The outer electron configuration of the noble gases is

a) ns’>np°
b) ns>nd'®
¢) ns?np*
d) ns?np?

29. Which of the following species is isoelectronic with CI°

a) K*
b) Na*
c) O
d F

30. Gallium (Ga) element is found in the periodic table in
a) period 3, group 1B
b) period 3, group 4 A
c) period 4, group 1A
d) period 4, group 3A

31. Titanium (Ti) element is found in the periodic table in

a) s-block
b) P-block
¢) d-block
d) f-block

32. Write the electronic configuration for Co*?

a) [Ar] 4s?3d°
b) [Ar]3d’
c) [Ar] 4s'3d°
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d) [Ar]4s%3d’

33. Select the correct order of radius of the two ions

a) A">A
b) A <A
C) A2t > At
d) A2+ <At

34. Two ions are referred to as isoelectronic if they have the same number of

a) electrons.
b) protons.
c) atoms.

d) neutrons.

35. The energy required to remove an electron from an atom in its ground state is known as the

a) potential energy.
b) activation energy.
¢) electron affinity.
d) ionization energy.

36. Which will have the highest ionization energy?

a)
b)
©)
d)

" NoR”Ne!

37.  Orderthe following (N, Li*, C, O*)according to increasing atomic/ionic
radius.

a) C <Li* <0O? <N?*
b) N3~ < 0> <C<Li*
¢)Li*<C<N3*<0*
dLif<C<0*<N?
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1. What are the two types of chemical bonds commonly found in compounds ?
a) doric and covalent.
b) ionic and electrolytic.
c) ionic and covalent.
d) electrolytic and compound.

2.Which type of electrons are used by atoms to form chemical bonds ?
a) core electrons.
b) wvalence electrons.
¢) lone pair electrons.
d) unpaired electrons.

3.What is the statement of “Atoms tend to gain, lose, or share electrons until they are surrounded by eight valence
electrons” called ?

a) the rule of octaves.

b) the double quartet rule.

c) the eight electron rule.

d) the octet rule.

4. What type of orbital will lost the electron firstly when a transition metal atom becomes a +ve ion?
a) p
b) f
c) d
d) s

5.What type of bonds dose a molecule of CS2 contain ?

a) two single bonds.

b) two double bonds.

¢) one single bond and one double bond.
d) one single bond and one triple bond.

6. What is the correct electron-dot structure of an atom has atomic number Z= 5 in the ground state? ANS. B

(A) -)z.o
(B) X =
(C)o;(:o

(D) =X.-



- Chemical
Bonding

I: Basic
Concepts

7. Which compound below contains an atom that is surrounded by more than an octet of electrons?
a) PFs
b) CH4
¢) NBn3
d) OF2

8. Which choice below correctly lists the elements in order of increasing electronegativity?
a) C<N<O<F
b) N<C<O<F
¢c) N<C<F<O
d) C<N<F<O

9. Which atom sometimes violates the octet rule?
a) C
b) N
c) O
d) S

10. How many resonance structures ca n be drawn for NO3™?
a)
b)
c)
d)

AW N =

11.Considerin g formal charge, what is the preferred Lewis structure of NCO ~? ANS.3

1.:N=c—0:[ 4. [N—c—G:

2.[N=c=0:" 5.[N=c=U:

3.:N—c=o:

12. What is the correct formal charge on sulfur (S) in Lewis structure of (SO4?) that satisfy the
octet rule?
a) 12
b) -2
c) +1
d 0

13. What is the correct formal charge on sulfur (S) in the favorable Lewis structure of (SO4?2) ?
a) +2
b) -2
c) +1
d) 0



? Chemica

Bonding
I: Basic
Concepts _

14.Which of these pairs of elements would be most likely to form an ionic compound?
a) ClandI
b) Aland K
¢) Cland Mg

d) CandS

15.Which of these covalent bonds is the most polar (i.e., highest percent ionic character)?

a) Al—
b) Si—1

) Al—Cl
g Si—d

15. which of these structures is the correct Lewis structure for CS2 ? ANS.c

a) C=S—S

:§—C—S:
b) . .. .

S=C=§
c) . .

S=—C—S§:
4 - 2

16. How many lone pairs in the N> molecule are there?

a) 1
b) 2
c) 3
d) 4

17.Classify the O-H bond in CH3OH as ionic, polar covalent, or nonpolar covalent?
a) lonic
b) polar covalent
¢) nonpolar covalent

18. How many single bond(s), double bond(s) and lone pair(s) are there in Lewis structure for a chlorate ion, C103™?
a) 2,1,10

b) 3,0,9

¢) 2,1,8
d 3,0,10
19. How many resonance structures are there for the sulfur dioxide molecule that satisfy the octet rule ?
a) 1

b) 2
c) 3

d) none of these.
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20. What is the formal charge on the oxygen atom in N2O (the atomic order is N-N-O)?
a) 0
b) +1
c) -1
d -2

21. Which of these substances will display an incomplete octet in its Lewis structure?
a) CO2
b) Cl2
c) ICl
d) NO

22. How many paired and unpaired electrons are there in the Lewis symbol for a phosphorus atom?
a) 4,2
b) 2,4
c) 4,3
d) 2,3

Explanation: Read the question carefully here, you are being asked for how many valence electrons are paired and how

many are unpaired. The abbreviated electron configuration of the P atom is given by [Ne] 3sz3p3. The outermost electrons
would be arranged as 2 electrons paired and 3 electrons unpaired as shown below:

opPe

23. What is the most likely forms of magnesium ion based on the octet rule?

a)Mg*" .
b)Mgz' 2+
c)Mg® 6-
d)Mgs- ¢

Explanation: According to the octet rule the Mg atom will achieve an octet by losing its 2 outermost electrons and thus
gaining 2+ charges. Since Mg is located in the alkali metal group it will lose electrons rather than gaining them.

24. What is most likely forms of phosphorus ion based on the octet rule?
a) p3*
b) P>
c) P>t
d) P

Explanation: According to the octet rule the phosphorus atom should gain 3electrons, thus gaining 3 negative charges
and forming the phosphide ion.
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25- What is the only noble gas without eight valence electrons ?
a) Ar
b) Ne
c¢) He
d) Kr

Explanation: The noble gases are characterized by the presence of eight electrons in their outermost shell with one
notable exception of Helium. Since He has only 2 electrons it can never have 8 in its outermost shell.

26- What is the maximum number of double bonds that a hydrogen atom can form?
a) 0
b) 1
c) 2
d) 3

Explanation: Each hydrogen atom has a single electron in its valence shell and as a result can form only one bond. It
cannot form a double bond as it does not have the necessary electrons to share.

28. What is the maximum number of double bonds that a carbon atom can form?
a) 4
b) 1
c) 2
d 0

Explanation: Each carbon atom has 4 valence electrons that it can share with other atoms. Since each double bond
corresponds to a pair of electrons, the carbon atom can form only 2 double bonds.

29. Given the electronegativities below, which covalent single bond is most polar?

Atom J H |
Electronegativity | 2.1

a) C-H
b) N-H
¢) O-H
d) O-N

Explanation: Bond polarity can be judged based on the differences between the electronegativities of the atoms involved.

Of the available choices, the bond between O and H will have the largest electronegativity difference making it the most
polar bond in this group.

30. How many valence electrons dose the ICl4” ion have?
a) 34
b) 36
c) 35
d) 28

Explanation: valence electrons A = (7x1) +(7x1) +1 =36



- Chemical
Bonding

I: Basic
Concepts

31-What is the trend of the electronegativity from left to right within a period and from top to bottom within a group?
a) decreases, increases
b) increases, increases
c) stays the same, increases
d) increases, decreases

32. How many nonbonding and bonding electron pairs in the central phosphorus atom are there in Lewis structure of PF3 ?
a) 2,2
b) 1,3
c) 3,1
d 1,2

33. Which of the following molecules contains both ionic and covalent bonds?
a) CsHi2
b) NaClO4
c) CaCly
d) H20

34. What is the term of the ability of an atom in a molecule to attract electron density to itself ?
a) Electronegativity
b) Electron affinity
¢) Diamagnetism
d) Ionization energy

35-Which one of the below is the most polar bond ?
a) Br-H
b) I-H
c¢) CI-H
d) H-H
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Choose the most correct answer

1. Which is the correct equilibrium constant expression for the following reaction?

Fe20s (s) + 3H2(g) <>2Fe (s) + 3H20 (g)

a) Ke= [Fe203] [Ha]?/[Fe]? [H20T
b) Ke=[Ha]/[H20]

¢) Ke=[H20]¥/[H2]?

d) Ke= [Fe]? [H20]¥/[Fe20s] [Ha]®

2. The following reactions occur at 500 K. Arrange them in order of increasing tendency to
proceed to completion (least — greatest tendency).

1. 2NOCl1 < 2NO + Cl, Kp =1.7 x 1072
2.2803 < 280; + O, Kp=13x103
3.2NO; < 2NO + Oz Kp=59x103

a) 2<1<3

b) 1<2<3

c) 2<3<1

d) 3<2<1

3.Calculate Kp for the below reaction if Kc at for this reaction is 2.1 x102 at 400°C.
2NOClI (g) < 2NO (g) + Clz2(g)

a) 0.689

b) 0.115

c) 0.137

d) 1.2
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4. For the following reaction:
H:(g) +2(g) < 2HI(g)

Kec=50.2 at 445 °C. If [H;] = [I2] = [HI] = 1.75 x103M at 445 °C, which one of these
statements is true?

a) The system is not at equilibrium; thus, no concentration changes will occur.

b) The concentrations of HI and I» will increase as the system approaches equilibrium.

¢) The concentration of HI will increase as the system approaches equilibrium.

d) The concentrations of H> and HI will decrease as the system moves toward equilibrium.

5. For the below reaction at equilibrium, which choice gives a change that will shift the
position of equilibrium to favor formation of more products?

2NOBr (g) <> 2NO (g) + Br2 (g) AHxn= 30 kJ/mol
a) Increase the total pressure by decreasing the volume.
b) Add more NO.
¢) Remove Br.
d) Lower the temperature.

6 - For the following reaction at equilibrium in a reaction vessel, which one of these
changes would cause the Br; concentration to decrease?

2NOBr (g) <2NO (g) + Br2(g), AH°xn = 30 kJ/mol
a) Increase the temperature.
b) Remove some NO.
¢) Add more NOBr.
d) Compress the gas mixture into a smaller volume.

7. For the below reaction at equilibrium, if we increase the reaction temperature, the
equilibrium will:

2503-280;+ 02 (AH rxo= 198 kJ/mol)
a) shift to the right.
b) shift to the left.
¢) not shift.

d) The question cannot be answered because the equilibrium constant is not given.




Chemical

Equilibrium

8. For the equilibrium reaction:

2502 (g) + 02 (g) <2803 (g), AH o= -198 kJ/mol.

Which one of these factors would cause the equilibrium constant to increase?

a) Decrease the temperature.

b) Increase the temperature.

¢) Add SO gas.

d) Remove O gas.

9. The reaction below is endothermic. If the temperature is increased,
2803 (g) « 2S02 (g) + 02 (g)

a) more SO3 will be produced.

b) Kc will increase.

¢) Kc will decrease.

d) no change will occur in Kc.

10. If a catalyst is added to a chemical reaction, the equilibrium yield of a product will be
......... , and the time taken to come to equilibrium will be ......than before.

a) higher; less
b) lower; the same
¢) higher; the same
d) the same; less
11- For the reaction:
N2 (g) + 3H2 (g) <> 2NH3s (g)

Kc =0.0600 at a certain temperature. In an equilibrium mixture of the three gases, [NH3] =
0.242 M and [ Hz] = 1.03 M. What is the concentration of N in this system?

a) 3.9M

b) 0.003M
c) 0.89 M
d) 1.12M
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12. Consider the reaction,

NH4Cl (s) < NH; (g) + HCI (g)

If an equilibrium mixture of these three substances is compressed, equilibrium will ...... ,
because ..........

a) shift to the right; higher pressure favors fewer moles of gas
b) shift top the right; higher pressure favors more moles of gas
c) shift to the left; higher pressure favors fewer moles of gas

d) shift to the left; higher pressure favors more moles of gas

13- Consider the equilibrium system:
C(s)+CO2(g) < 2CO (g

If more C(s) is added, the equilibrium will ..... ; if CO is removed the equilibrium will .......
a) shift to the left; shift to the left
b) shift to the right; shift to the left
¢) be unchanged; shift to the right
d) be unchanged; shift to the left
14. Consider the exothermic reaction at equilibrium:

2802 (g) + 02 (g) < 2S0s (g)
If the system is cooled, the equilibrium will ...... , because ........
a) shift to the left; decreased temperature favors an exothermic reaction
b) shift to the right; decreased temperature favors an exothermic reaction
c) shift to the right; decreased temperature favors an endothermic reaction
d) shift to the left; decreased temperature favors an endothermic reaction

15. A large value of the equilibrium constant indicates that when the reaction reaches
equilibrium, mostly will be present.

a) reactants
b) products
c) catalysts

d) shrapnel
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16. When equilibrium is achieved?
a)Q >K
b) Q<K
c) Q=K
d) Q2=K

17. for the following reaction:
CO; + H;<~CO + H,0
If all species are gases and H: is added, the amount of CO present at equilibrium will:
a) increase.
b) decrease.
¢) remain unchanged.

d) disappear.

18. For the reaction:
CO+ H<~CO + H20
If all species are gases and H>O is added, the amount of CO present at equilibrium will:
a) increase.
b) decrease.
¢) remain unchanged.
d) disappear.
19. For the reaction:
CO+ H2 < CO + H20

If the reaction is endothermic and the temperature is raised, the amount of CO present
will:

a) increase.
b) decrease.
¢) remain unchanged.

d) disappear.
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20. For the reaction:

CO; +H; - CO + H;O

If all species are gases and the container is compressed, the amount of CO present will:
a) increase.

b) decrease.

¢) remain unchanged.

d) disappear.

21. What is Kp in terms of Kc for the following reaction?

2 NO(g) + O2(g) <2 NO2(g)
a) Kp=KcRT

b) Kp=Kc/RT

¢) Kp=KcR/T

d) Kp=Kc/(RT)?
22. What is the correct equilibrium constant expression for the reaction:

P(s) + 6CL, () ——» 4PCL: ()

o [PCL3]* . [PCLI
[P4][Cl]® [Cl2]®
b 1 d [PCI3]*
' [Cl]6 " [PI(6CH]

23. The equation relating Kp and Kc is:
a) Kp = ke (RT)A"

b) Kp = K¢ RTA"

¢) Kc=Kp RT"

d) Kc = Kp (RT)*"
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‘ _ 24. Kp will be equal to Kc if:
a)An=1

b) An=0
c)An=-1
d)RT=0

25. Consider the reversible reaction at equilibrium at 392 °C:

2A (@ +B (g ~C(2

The partial pressures are found to be: A: 6.70 atm, B: 10.1 at, C: 3.60 atm. Evaluate Kp for
this reaction.

a) 7.94 x 107

b) 0.0794

c)0.794

d) 7.94

26. Which of the following will result in an equilibrium shift to the right?
PCl; (g) + Clz (g) <> PCls (g) AH = - 87.9 KJ/mol

a) Increase temperature/increase volume

b) Increase temperature/decrease volume

c¢) decrease temperature/increase volume

d) decrease temperature/decrease volume

27. Which accurately reflects the change in concentration that will occur if O is added to
disturb the equilibrium?

2NO (g) + 02 (g) < 2NO: (g)
[NO]J [0:] [NO]
a) Increase Increase Increase
b) Increase Increase Decrease
c) Decrease Decrease Decrease
d) Decrease Increase Increase
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Choose the most correct answer:

1-What is the concentration of H* in a 2.5 M HCI solution?

a) 0

b) 1.3 M
c) 25M
d 5.0M

2. Whatisthe OH ion concentrationina 5.2 x 10* M HNOjs solution?

a) 1.9x10""'M
b) 1.0x 107 M
c) 52x10*M
d) Zero

3. Calculate the H* ion concentration in lemon juice having a pH of 2.4

a) 4.0 x 102M
b) 250 M
¢) 0.38M
d) 4.0x 10° M

4. Calculate the pH of a 6.71 x 10> M NaOH solution.

a) 12.83
b) 2.17
) 11.82
d) 6.71

5. What is the pH of 0.0200 M aqueous solution of HBr?

a) 1.00
b) 1.70
) 2.30
d) 12.30

6. The pOH of a solution of NaOH is 11.30, what is the [H*] for this solution?

a) 2.0x10°
b) 2.5x 107
c) 5.0x10"2
d) 4.0x 1012




7. What is the pH of a 0.04 M aqueous solution of KOH?

a) 12.60
b) 10.30
¢) 4.00
d) 1.40

8. What is the approximate pH of a solution labeled 6 x10-> M HBr?

a) 4.2
b) 4.5
c) 5.8
d) 9.8

9. If the pH = 2 for an HNOs solution, what is the concentration of HNO3?

10.

11.

12.

13.

a) 0.10
b) 0.20
) 0.010
d) 0.020

A solution in which [H']= 10 M has a pH of and is .

a) 8, acidic
b) 6, basic
¢) -6, basic
d) 8, basic

Which of the following solutions has the lowest pH at 25°C? (No calculations required.)

a) 0.2 M NaOH
b) 0.2 MNH;
¢) 0.2M HCI
d) pure water

Calculate the pH of a 3.5 x 103 M HNOj solution.

a) -2.46
b) 0.54
) 2.46
d) 3.00

The pH of 2.6 x 102 M KOH is

a) 1241
b) 15.59
) 2.06
d) 7.00




14. What is the [H'] ion in a 4.8 x 102 M KOH solution?

a) 2.08x 103M
b) 1x 107 M

c) 48 x 101" M
d) 4.8x10°2M

15. What is the [OH-]Jionina 5.2 x 10* M HNOj solution?

a) 1.9x 10" M
b) 1.0 x 107 M
c) 52x10*M
d) zero
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Test bank chapters (24 & 25)

Choose the correct answer

1. CioH2z is the formula of an ....

a) alkane.
b) alkene.
c) alkyne.
d) aromatic hydrocarbon.

2. A molecule with the formula C3Hg is a

a) hexane
b) propane
c) decane
d) butane

3. Which compound below does not have geometric isomers (cis-trans isomers)?

a) 1-butene
b) 2-butene
c) 2-pentene
d) 3-hexene

4. The hybridization of carbon atoms in alkanes is

a) sp
b) sp’

c) sp’
d) sp’d

5. Select the correct [UPAC name for

GHs  GHs
CH3CH,CHCH,CHCH,

a) 1,1,3-trimethylpentane

b) 1-ethyl-1,3-dimethylbutane
¢) 2,4-dimethylhexane

d) 3,5-dimethylhexane.

6 - An alkane with seven carbon atoms in a linear configuration is called a
a) hexene
b) heptene
c) hepylane
d) heptane
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7. Which type of functional group does not include a carbonyl group in its structure?

a) carboxylic acid
b) ether

c) ketone

d) aldehyde

8. Vanillin is used as a flavoring agent. Identify the functional group circled.

a) aldehyde
b) ketone

¢) carboxylic acid
d) Alcohol

9. The formula (CH3CH2CH>CH2CH2CH2CH20H) represents:

a) an alcohol
b) an alkene
c¢) an alkyne
d) an unsaturated hydrocarbon

10. Which of the following is a ketone?

a) CH;CH2COCH3
b) CH;CH.CHO
c) CH; OCHj;

d) CH;CH.COOH

11.The general formula for alkenes is

a) CuyHant2
b) C2nH2n
C) Can+2
d) CuHzn

12.Which of these molecules is unsaturated?

a) CsHsg
b) CH30H
c) CsHio
d) CH4
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8. Which of these species is an aromatic compound?

a) C2Hz
b) CeHiz
¢) CecHaBr

d) CsHio

9. Which of these species are structural isomers of CeH14?
( )

I CH3-CH2-C|H-CH2-CH3 II. CH;-CH-CHy-CH;

o
I CHyC-CH-CH,
\
CH3 CH3

a) TandII
b) Tand III
c) Il and III
d) ITand IV

CH;-CH, CHs
CH,CH,CH,

10. The compound that has a triple bond between one pair of carbon atoms is called

a) an alkane.
b) a chlorofluorocarbon.
¢) an alkyne.
d) an alkene.

11. The correct structure for 2,3,3-trimethylpentane is
CH,;CHs
CH3-(,3H-(:I-CHZCH3
a) CH;
CH; CH,
CH3-/C-C-CH3CH3
p) CHs

CHy-CH-CH-CH-CH;
¢) CHy CH; CH;

CH3-/CH-C\H-CH2-CH3
d) CH3 CH2CH3
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12. Which one of these structures represents an ester functional group?

o 7\
SN
b
N
I
C) o)
\’(OH
d) o

13. The functional group (RCOR) is characteristic of organic

a) ketones
b) acids

c) aldehydes
d) esters

14. Which of the following hydrocarbons does not have isomers?

a) C7Hie
b) CeHia
c) CsHio
d) CsHs

15. Which of the following does NOT exhibit geometric isomerism? (Hint: draw them!)

a) 4-octene
b) 2-pentene
c) 3-hexene
d) 1-hexene
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16. A protein is:

a) apolymer of amino acids
b) a fatty acid ester of glycerol
c) apolysaccharide

d) an addition polymer

17. A peptide bond (also called an amide bond) joins two amino acids together. What atoms are linked by this

bond?

a) C—O
b) C—H
c) C—N
d) N—S

18.An amino acid is a compound that contains at least

a) one amino group and one amide group.

b) two amino groups and one carboxylic acid group.
c¢) one hydroxyl group and one methyl group.

d) one carboxylic acid group and one amino group

19. The functional group found in proteins is called a (an)

a) amide.

b) carboxylic acid.
C) amine.

d) amino acid.
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20. Which one of these choices is the general structural formula of an amino acid?

0
Il
a) R-CHyC-NH,

p) RCHNH,
R—C,H—OH
C) NH2

R-CH-NH,
d) COOH

21.Which one of these structures represents a ketone functional group?

a) oH

0
N
0
A
0
d) )I\OH




