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 =\ =
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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
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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

sGps \;,)\C}p\?;u' Sl 8311 uls
2 Naed +4504 —>2 40y +Na, 50y

Al

o7

et S e
~

ey

GE N
= BaX¥AN .., :
£1E 6.3 ﬂ?%@

Q



INAN
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
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// 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

Chem.110 2012 Dr. Laila Al-Harbi

w~IT




&

)) 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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