b) ionic and electrolytic.
¢) ionic and covalent. -
d) electrolytic and compound.

2 The electrons used by atoms to form chemical bonds are the:
a) core electrons. § Al WS3) Pa) 9 30,5 5uly SV 93838
b) valence electrons. '
c¢) lone pair electrons.
d) unpaired electrons.

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

4. When a transmon metal atom becomes arl 10% the electron lost usually comes from what type of orbital?

a) p nsu_wa

c) d E—”— ; % REIRREY
d) S R B =}
V6 AT A . S
5 A molecule of CS) contains ~ * * (LX) EEEE (‘,:).; \ 52 C # 53
a) two single bonds. % 7 one 1 e ¢85 =4
(] _b) )two double bonds. _6-6-“’ i T o Sl

c) one single bond and one double bond.
d) one single bond and one triple bond.

Scanned by CamScanner



a) C<N<O<F
b) N<C<O<F
¢) N<C<F<O
d) C<N<F<O

N /oo
9. Which atom sometimes violates the octet rule?

a) C

b) N

c): O ey

d) 'S"\3 0,)” :’yx

v NO3 ™

10. How many resonance structures ca n be drawn for N@Jé? A

a) -1 e 3

b) 2 2 50 5 7 . O -,-:N'b

c; 3 0 N-D0L ) > | 0= N-‘?.‘le-» 2

- W N =t )
d 4 1 O POy

11.Considerin g formal charge, what is the preferred Lewis struc ture of NCO ? ANS 3

SR pound O gl b g lio V6 15\
1N=cs0r 4 sN—c—g:] % L O] de¥r dub, gt
: r‘_:(»—:i' ?._. res e o S Y anln PYCHAT RS S ;
2. iN=c=G:[ 5.:N=C=0: S 550
S, :
r:‘ B i
3. :N—C=0:
bl ]
§-5=+ 5
@n Lewis structure of (S O4)-2structure the corre ct formal charge on sulfur (S) is:
g) D G
b) -2 “Q +»2’T £ il in
&) ] YL
d 0 ‘
\1—3}}&0}1 of th ese pairs of elements wo uld be most likely to form m@@
e
a) ClandI * metal + wonnetal

b) AlandK ~
) ClandMg |
d) Cand$S
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RIS, The Lewis structure for CSis: ANS.c  vc=9U+ (6x2)= 1§

C=s—s§
3y - oI s

:é— .-—":
B o
S=C=S
c) - ¥
0 =

16. The number of lone electron pairs in the N2 molecule is i,
2X5 = lo

IN =N PV 3N G Ll ,g F127 U ke Tle 154 o

3k2€~C,0-0 Wi ¢ covalent ¢ poid) wud a19S VL QD

: Sy 4 uuu\ PP PRRXTER
17.Classify the O-H bond in CH30H as ionic, polar covalent, or nonpolar covalent. abilic kﬂ' : (; S stk ,:‘ O

a) lonic BV S Ay Gy |
b) polar covalent polar covalent e Jo ¥ G yolal W 95"\ o

¢) nonpolar covalent WPARE - W

18. The Lewis structure for a chlorate ion, gIOB- shoul& show 2 single bond(s), _© double bond(s), and _*’
lone pair(s). ._+ i *" A

10— C‘ Vs

) 0 = g._g H
)

)
) 0

'179., The number of resonance structures for the sulfur dioxide molecule that satisfy the octet rule is

SO,
EAL='3

o:
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2 paired and
cD19 207 8 R

Explanation: Read the question carefully here, you are being asked for how many
many are unpaired. The abbreviated electron confi

guration of the P atom is given y . ] 3573p”. The outermost electro
would be arranged as. 2 electrons paired an 3 electrons unpaired as shown below: :

ePe

23. Based on the octet rule, magnesium most likely forms a
& <
a) 2A 3spw
b) M :
c) 2 Tt
d)

Explanation: According to the octet rule the Mg atom will achieve an octet by los ' 0 elect
gaining 2+ charges. Since Mg is located in the alkali metal group it will losi

24. Based on the octet rule, phosphorus most likely forms a

a) P Sh 8op ¥
b) P Ly

o L e 1
| gain 3electrons, th

Scanned by CamScanner



E tibu: The noble gases are
~ notable exception of Helium. Since He has

26- What is the maximum number of double bonds tha

(a) ,.6/ : RV o R
b) 1 é_’i)"d{ P ot
C)iee
d) 8 z
) i Q{\/ '\59514—-‘

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 =C=
b) 1 HeL
¢) 2 L
d) 0 o

Explanation: Each carbon atom has 4 valence electrons that it can share with other atoms. §
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 ?

% - e
O SAEN S 2

) CH = 2520 B

b} NH = 3,0 - 20 F0
/C') O-H = .5 -2 w9
d) OA'N‘._ 3. 5 - 3.0 .05

q

polar bond in this group.

30. The ion ICI4 has
Ze(MaF) 4
a) 34
b) 36
c)iB5
d) 28
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b) increases, increases
~ ¢) stays the same, increases
d) increases, decreases

1 planation: Atomic size decreases from the left to the right in a penod
electrons towards themselves resulting in an increase in the electronegativity. On
‘a group making it harder for the nuclei to attract the valence electrons towards -

 electronegativity.

32. The Lewss structure of PF3 shows that the central phosphorus atom has _\ 1 nonbonding a

5x(3xF) = 26

e

.E—Q— e
-E,

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

a) CsHjp hasaerlls
b) NaClO4 -

c) CaCly aiyt

d) H)O z.ou

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

a) Electronegativity

b) Electron affinity

¢) Diamagnetism

d) Ionization energy
,/_\

v&the most polar bond is c

a) Br-H

b) I-H

c¢) (CH
é\({) HH *
b

e
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Test bank chapter (15) ). ka e « @ vy

Choose the most correct answer

. 1-What is the concentration of H in a 2.5 M HCl solution?
—a )‘ :

a) 0
b) 13M
c) 25M
d) 50M
2. What is the OH ion concentration ina 5.2 10'4MHJ1:103 solution?
-\Y
2 5]
a) 19"10;13’1 ST S'U\w s
b) 1.0x10°M L LRy AARKL RS I
c) 52x10*M [oW™ V= —
d) Zero

+. oy i ;
3.Calculate the H ion concentration in lemon Juice having a pH of 2. 4.
o &l e

a) 40x10°M EpalEes L 3. Ak a?
b) 250 M e
) 038M

d) 40x10°M

4. Calculate the pH of a 6.71 % 10”2 M NaOH solution.
¥

283 LoH™ )= ¢ FrxeT
%) ;1; ‘\1‘ \‘\0'\‘1 s \'“QX\O'\.;
C)) “82 e P ARGl e
el Wi \ocgiH*']
! i \,,3(\.\«0.)(10"3): e
5. What 1s the pH of 0.0200 M aqueous solution of HBr ?
~a) 1.00 E\'\+—S=°-D‘Lﬂ
’h). l.70§ 9'“: _Vog [\_\t]
c) 230 M
B 0 1230 tata
2 v, 64R
gl T

~ 6.The pOH of a solution of NaOH is 11.30. What is the [H'] for this solution?

’a) Z,Oxloz\ Q\-\ v QO\\ s\s\

b) 2.57(10'_12
¢) 50x10

40x10"2
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b) 1030 (H')- vt ; Q.S‘Y.a'o‘ 3
c) 4.00 ©. 0460
d) 140

o :
o\ = 2oy L\-\“'} 5 -\.,3(7,5 X1 3) = 1160

8. What is the approximate pH of a solution labeled 6 x 10 M HBr?

a)/—f!:%
b) 4.5 w] X0
Z)) 358; \ - -\03 \'\f)

: -9 (6 LNOESN e A

a) 0.10 = i i ‘
b) 0.20 (wl-00l) — CHNOD
[e)_0.010) :
d) 0.020
10. A solution in which [_I-_Ijr] = 103 MhasapHof _ andis
a) 8, acidic t\.\ E ,\ocj[“*)
b) 6, basic e Gliokes
c) -6, basic : o
d) 8, basic S8 e B CaNSHS /————~\ 2des
/ ] : /_\\\
R : :
M}uch of the following solutions has the ((owest pH at 250C? (No calculanons reqmred)
! OJS- G L
a) 0.2MNaOH sx\¢. | 2
b) 0.2 M NH3 3.)“9 3 p\-\ >F
c) 02M HCle»? R
d) pure water D)
PN Tpon=T L ?
12 Calculate the pH ofa3.5 x 10° M HNOg solution.
r_ Wry.3.5%077
a) -2.46 S
\-\ = \o t\* ]
b) 2.54 P ‘3 L

d) 3.00

13. the pH of 2.6 * 10 M KOH.

a) 1241 %9“ 3
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[ L@ 0y

=

(14 Whati the (H'Jion in 2 48 x 10°* M KOH solution?
a) 4.8x19‘2M oM™ ) 4, 3x10-2
b) 1x10° A -0
c) 48x100 M Lu. - e 1L
) W, g Yie®
d) 48x10 °M
15. What is the [OH ] ionina 5.2 x 10™ M }113103 B o
a) 1.9x10';'M CHELE ;.n\o'*l
b) 1.0x10"° M N S
c; 52x10*M Conaie o P
d) zero Civl Lo
(T oK 1o e
‘ ,gX\e” )
QOH: _ Vool
=1.318
pH = WA
OGS
L
Lh'd=e :
_\1,6'3 > 2,089 X 10"

=E\O
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Test bank chapter (14)

0.9) 0o
the mMost correct answer R A !

PR WS VAR IR A WS B ,I,g\

1. Which is the correct equilibrium constant expression for the following reaction?
Fe304(s) + 3Hy(g) <> 2Fe(s) + 3H20(g)

8) K= [Fey03] [Hal /[Fel TH20T’
b) Kc=[H2)[H20]
c) K¢ [H\(W ’H]
d) K¢= [Fe] [H?O] /[FegOz] [Hz]

g« aq 'pa> /! OV SNt e e

s \
A )

e them in order of mcreasmg tendency to proceed to completlon (least
(¥ o)l s\Dbe¥ L:""f"“’ﬁ‘f Je\o Sy (A,
—greatest tendency). o T

2. The following reactions occur at 500 K. Arrang
- 7
Lodh Las 3 ","ﬁ K d_;: O W oS w

>\ .
ry \,, )" i\_";j'. 5

1. 2NOCI = 2NO +Cl, K,=17x1072¢
2. 2S0; = 2S0,+0; Ky=13x10:%
3. 2NO: = 2NO+ O; K,=5.9x1073

g2 < i<
b) 1<2<3
g2 <3<l
d)fs <2<l

3.Calculate Ky, for the reaction 2NOCI(g) <> 2NO(g) + Clz(g) at 400°C if K¢ at 400°C for this reaction 1s 2.1 X 10

LT3
- 2 0. D097 o ke 67‘%
a) 21x107 S5 e Cana2 B0 RREEEG i -
b) 1.7%10 -_“_.\‘A\a'l LSRN -
¢) 0.70 Ta N
4. For the reaction Hzgg! +1x(g) <> 2HI(g), K¢ = 50.2 at 445°C. If [Hz] = [Io] = [HI] = 15s 1.75 % 107 M at 445°C, which one
of these statements is frue? (o €— 225 &St 509 ass B S
: ey P Oyl By ) \S Lo
a) The system 1s at equilibrium, thus no concentration changes will occur. FE LVl
b) The concentrations of HI and I, will increase as the system approaches equilibrium. PHA 5 - ‘W
¢) The concentration of HI will increase as the system approaches equilibrium. L op\eo g P8 W U =% \un

d) The concentrations of H Hj and HI will fall as the system moves toward equilibrium. Co Ho i 58 G oo

.o\"\'.\w\bubaso{d\‘-fh\mc))\ i -Z‘M\*»S <\H + \ I — ¥4I . \,\L;.Jl,,.n Q' > 365> P sL) L)

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? /) o @21 Y
2NOBr(g) < 2NO(g) + Bry(g), AH°xn =30 kJ/mol

a) Increase the total pressure by decreasing the volume. ¢== 8,00 29 792
b) Add more NO.¢—=Me 2920700 1o 5 = 5, &S

¢) Remove Bry_—5 vsad! vog 0L i 30 r Br iy
d) Lower the temperature g——

_/’oll)\l',"/',;‘@\a J‘\.A)‘
RO G 4o B0
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- For the followmg reaction at equilibrium in a reaction vessel, which one of these changes would cause the Bra
i T es 5
concentration to decrease? _ e W) 2325 P Gad o

2NOBr(g) «» 2NO(g) + Bra(g), AH’rxn= 30 kl/mol

a) Increase the temperature. —>

b) Remove some NO.—
¢) Add more NOBr. > 2)\ Wois

N i
d) Compress the gas mixture nto a smalfef volume, t %' © 87

ék_
7. For the reaction at equilibrium 2803+ 2803 + O3 (AHrxn= 198 kJ/mol), if we increase the reaction temperature, the

equilibrium will PR <\ 5

) ‘(\?/ NVELY ‘——é
a) shift t the rg yhit
b) shiftto the left.

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

8. For the equilibrium reaction 280(g) + Ox(g) « 2803(g) AH®nqy = -198 kJ/mol. Which one of these factors would

cause the equilibrium constant to increase? <L g s g 3
oV, 1,5 B O A

a) Decrease the temperature
b) Add SO; gas.

c) Remove O3 gas.

d) Add a catalyst.

9. The reaction 2S03(g)32S02(g) + Ox(g) 1s ggclqﬂmn‘giq. If the temperature 1s increased
¥ o) PV AP
a) more SO3 will be produced. I 4
b) K. will decrease.
¢) no change will occur in K .
d) K. will increase.

kc)a

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. ~ O' 5%\ &= 5§y O peal

e i - . A T\

a) higher; less g GV Ot = 00 ot
b) lower, the same
¢) higher; the same
d) the same; less

11- For the reaction , Nz(g) +3 Ha(g) —> 2 NH3(g)

M Jor ey 21,

Kec = 0.0600 at a certain temperature. In an equilibrium mixture of the three gases, [NH3] = 0.242 M and [ Hy] = 1.03 M.

What is the concentration of N2 in this system? (W, A%
a) 39M T oS Bune
b) 32x10°M 15, 292 )
RN, B (Qoaoo)(uo})’
d) 14x10°M
- 03993
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. Consider the reaction NH4C](5)—\NH3(3)+HC](g) L OB O e e r‘PM I bl

]A‘J

VRAAA (e
(PR

Bapin

If an equilibrium mixture of these three substances is compressed, equilibrium will s ibecause i nee

a) shift to the right; higher pressure favors fewer moles of gas

b) shift top the right; higher pressure favors more moles of gas
¢) shift to the left; higher pressure favors (Tewer moles ofgas)
d) shift to the left, hlgher pressure favors more moles of gas

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

[f more C(s) 1s 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 right <V~~~
c) shift to the right; shift to the left (f'Q'O?'_ :

d) be unchanged; shift to the left

8. Consider the exothermic reaction at equilibrium: 2 SOx(g) + Oa(g) 2 SO3(g) , If the system is cooled, the

e L s ¢ T ) AT Ldss
equilibrium will because : s
€xo
a) shift to the left decreased temperature favors an exothermic reaction
b) shift to the| r1i ht decreased temperature favors mm
c) shift to the rlght decreased temperature favors an endothermic reaction
d) shift to the left; decreased temperature favors an endothermic reaction
9. A large value of the equilibrium constant mdlcates that when the reaction reaches equilibrium, mostly will be
present. % S s o (.\U\(-\-Wg
- aants
a) reactants PETC

b) products
c) catalysts
d) shrapnel
SR { :’_nﬁ ab 3
10. When equilibrium is achieved

a) Q>K
b) Q<K
c) Q=K
d) Q2=K

i
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' , W@ T2
) =
v D/f\\) R

11. CO2 +Hp«+ CO + HyO
[f all species are gases and Hj is added, the amount of CO present at equilibrium will:

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

Jpe\® 2 o~ S\

'12.CO, + Hpe> CO + H0
2 egleg iy :
If all species are gases and H,O is added, the amount of CO present at equilibrium will:

J )8,

a) increase.

b) decrease.

¢) remain unchanged.
d) disappear.

13.CO7 + Hpe» CO + H7O

If the reaction is endothermic and the temperature is raised, the amount of CO present will:
, i i
a) 1ncrease.
b) decrease.
c¢) remain unchanged.
d) disappear.

” wae -t

14. COy + Hp+» CO + H70
BHTY Liose V'S ¢ Pao
If all species are gases and the contamer is compressed, the amount of CO present will:

|
"

f,s'/‘

a) increase.
b) decrease.
c) remamn unchanged.

d) disappear.
15.CO; + Hy+ CO + HO

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

a) increase.

b) decrease.

¢) remain unchanged.

d) disappear.

16. What is Kp in terms of K¢ for the following reaction 72 NO(g) + O2(g) <2 NO2(g) |

3 i AW 2 SRR
[P S | PR VT N C AT i \v AN =

DAKDeKGRT.  ntr Pl giz IRCEE R

DECpRERT Ko CRITD

¢) Kp=KcR/T

d) Kp=Ke/(RT)’ koo

0 !
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7. What is t e correct equilibrium constant expression for the reactio n:ANS. 3

Pd}/ + 8L . ;yé,(_a_

\

el [CLY P
1. W, 11CLY 4. [PCLT
[PCL T’ _farcl)
[ S. [p][6CLY
1
3. [CL]:

18 . The equat ion relating Kp and K ¢ is

in EVIBGEG s v )
a) K=K (RT) X
p [

b) K=KRKR

P C

¢) K=KRT
c P

L CaY OB 4
Ar‘ '
An

An
d) K=K RT)

¢ P

19 . K will be equal to K if
P c

(4]

20 . Consider the reversib le reaction at equilibrium at 392 C:

2A(g) + B(g) ~ C(g)

atm, C
Th e partial pressures are found to b e: A: 6.70 atm, B: 10.1«*~ . = 3.60 atm. Evaluate K, for this reaction.
=3 =
a) 7.94x10 g A3
b) 0.146 e FOIEEN
c) 0.0532 YA e
d) 54.5 AT D S N Xy o

(5.7-511 QTR
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20 . Which of the following will res ult in an eq uilibriym sh ift to theright? )

WREN

PCl(g)+Cl(g) —PCl(g) DH® =-87.9 kJ/ mol
3 2 5

; ; o
a) Increa se temperature/increas e volume Coa s K 8
b) Increa se temperature/decrease volume el )
. e\ > | U )
¢) Decrease temper ature/increase volume | ¥ EAR Ly G D Vol

d) Decrease temper ature/decre ase volume |~

21.Which acc urately reflects the ch anges in concentration that will oc cur if O 1s added to disturb the
7

equilibrium? S e Oy PR
AR ) v gt/ N
S2NO(g) + O(g)~ 2NO (g)
2 2
= ; , T
[NO: [0 INO|
, | ,
a) Increass. Increase =~ I1c-ease
o ,
b} Increass Increase | Decrease
_ | A
C} Decreace Decrease = Decrease
|
d) Decreasze liwcrease = Inc-ease
6
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Test bank chapters (24& 25)

JE.Q.M the mo st correct an swer

ikt T GO
1. CjoH)) is the formula of an ... \0*1“”1’11 > AR

Cg\ane ¥

a) alkane.
b) alkene.
¢) alkyne.

d) aromatic hydrocar bon.

2 A molecule with the form ula C3Hg is a(n):
3x2 = & +7~"’?““’? Calamn

«“qkane ¥

a) hexane
b) propane
¢) decane
d) butane

3 Which compound below does not ha vegeometric isomers (cis-trans isomers)?

a) »}_—buténe‘ iy c
b) 2-butene P
¢) 2-pentene

d) 3-hexene

4. The hybridi zation of carbon atoms in alkanes 1s

a) sp,

b) sp, ; :
C)iispi :

d) sp3d

FH’ CHs
CHCH3CHTHa -HCH3

5_Select the ciorrect [UPA C name for :
R T O

a) 1,1,3-trimethylpentane i 7 o
b) 1-ethyl-1,3-dimethylbutane 2 T 9“5\ o
¢) 2,4-di methylhexane
d) 3,5-di methylhexane.
6 - An alkane w ith seven/ca rbon atoms in a linear ¢ onfiguration s called a
a) hexene ’ .
b) heptene '
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- Vanillin is used as a fla voring agent. Identify th e functional groupcircled.

o,
ne (;:)\}——({‘j' ?l)
a) aldehyde %
b) ketone i L e
c¢) carbox ylic acid oM

d) Alcoh ol

9. The formula (CH3CH,C HCHCH» CHzCHzB_I-i)rcpresmts:

a) analco hol
b) analke ne
¢) analkyne
d) an unsaturated hydrocarbon -
\
10.Which of th e following is a ketone? R— € — R
, +4(7a))CH CH C OCH i ] e
 JREY Bt SecHE LSRG
. .5 b) CHCH CHO « g Sl 3

3 2
~!,¢) CHOCH \o, v~ CH, L c oM
, 3 3 — " i
J-fy 7wz d) CHCHC OOH R ) s
S 3% 2 e

1)
\d\ C\";"QH""Q_ N

—_—

11. The genera | formula for alkenes 1s

(n\\ak
a) CaHm2
b) CapHan
c) CaHan2
& _»..(;::“,E;-[f'i'-* Vo) 034 e 4
12- Which of these molecules is unsatu rated? _
5 e D) =

5 I L ERa LA e 1)
[1C COMpoun d:
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“Which of these species are structural isomers o@{m? S S e
1. CHi=CHy-CH-CHCH; . CH;=CH-CH;-CH;, St
Scn, FC CHa-CH: €&
CH;

111 cm—c.l-CH-cH; IV. CH-GH; CH,

H,\(l,‘ CI'HJ ?C CH:-CH:-Cng

a) landIl 8

b) Tand Il

¢) ITand Il

d) MandIV

10. The compound that has a triple bond between one pair of carbon atoms is called
/ L:- (S «— ‘q; W EA‘“‘/

a) analkane.

b) achlorofluorocarbon.

c) analkyne.

d) analkene. ch,

11. The correct structure for 2,3,3-trimethylpentane is R ‘C G
! |
W
GH; “GH; 3ty

I I
CH; — CH — C — CH,CH;

|
A - CH;

CH3' CH;

Gl
CH; — C — CH — CH,CH;

|
B. CH;

CH; — CH — CH — CH — CH;
| |l
Chimes CH; CH; CH;




12 Which one of these str uctures represents an ese r functional group?

¥

_ic—g.=
R=—C —
A. il OR
|
—C—0—=C—
I | .

B 0

B
c.

—C—0II
.

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

R .i
a) ketones R—C-F
b) acids 7 s
c) aldehydes g )
d) esters 2

14. Which of the following hydrocarbons does not have isomer s?

wlue |

(_.\:..\' 2
a) C7Hie oo
b) CgHjg
f,,c) CsHjo
d)EGaHg
) C3Hg

15.Which of th e following does NOT exhibit geometric isomeri sm? (Hint: d raw them!)
o5 T R 0l <, &) ¢ Le=c)-¢=€
a) 4—octene-»t—-C-'C"L,___,c'c\’\ VAR
W ¥

R v @W s 2 he Xewe R
N
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|7 select the correct IUPA C name for

FHa ¢.=H3
CH3CHsCHCH,CHCH,

a) 1,1.3-timethylpentane 65087 s SN ST TRy
b) I-ethyl-1,3-dimethylbutane .
¢) 2,4-di methylhexane 4. 4y \me‘\'\'\d\ he xane

d) 3.,5-dimethylhexa ne

18. A protein is:
2) a pol ymer of ami no acids \
b) afatty acid ester of glycerol
¢) apol ysaccharide
d) an addition polym er

19. A peptide bond (also ¢ alled an ami de bond) joi ns two amin o acids together. What atoms are linked by this b ond?

5 { y
a) C—0O A ;
b) C—H A
¢) C—N i ]
d) N—S : “

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

a) one amino group and one amide group.
b) two amino groups and one car boxylic acid group.
¢) one hydroxyl gro up and one m ethyl group.

d) one carboxylic acid group and one amino group
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22. Which one of these choices 1s the general structural formula of an amino acid?
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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 ><.10'7 mm| What is Ihnsadlamcter when cxpresicd in nanomctcrs?
wi e yw ' W o RS Y

) - B 0 S i o Wl .l il B
a) 1X1018nm - - 5[\:) {V‘}n‘ljl—'\n \? =

-15
b) 1x10 "~ nm . .

\X\O—T' x w0 = o am S M
§ Wb

c) 1x 10” nm
d) 1x 10" nm

3. 6.0 km is how many micrometers?
. G - -
,.n Q) )‘:’ Lol 6 Y WO

a) 60><106pm
b) I7x107pm
c) 00xl() pm
d) 17x10 um _6

\a

O ppd

) q icro; t, tively:
4.  The SI prefixes &éﬂ_ and micro represen respectively

a) 10 % and 10
b) 10%and 10>
¢) 103and10_2.
d) 10"and 10 .

5. Which of these quantities represents the largest mass?

a) 2.0x 102mg — . as\ot = \o3d = 8. % 6
b) 0.0010 kg S o vo\o X w3 = 9
c) 10xlO g > V.oXW® = wbéz ol 9

T

d) 20><lO cg - 2.0%W0T K10 .29

6. How many cubic centimeters are there in exactly bw ?

-0 3 (A N A X\l cm
a) 1x10 cm v X . \
b) 1x10° cm3 ve® 2. G o) 2 VXY wn

¢) 1x102em
d) l><106cm3

CHEM 110
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-60.1°F
b) -92.1°F
¢) -28.I°F
d) +13.5°F

o Hiamegy
b) Kilogram
¢) Second
d) Kelvin

C- [Ca=9x c)+32

. peass) xeaTale

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

. .z8.2 F

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

a) kilogram
b) kelvin

c) candela _s s\bin@

d) mole

10. Which of the following prefixes means 1/10007?

a) kilo
b) deci
c) centl
d) milli

~

{/-3, )
LYo
l

milh

11. Which of the following prefixes means 10007

a) kilo
b) deci
c) centi
d) milli

12. Convert -77°F to kalvin ?
a) 2126K
b) -2126K

c) 281K
d) +135K

CHEM 110

)
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C - (5%9) CF -3
. (5+4) (-7 - 3

k 2 C,'\' 2?3- \5

- = GO+55 P 2UE3V5C

2012

_601 Sg

-

2.6 K

Dr. Laila Al-Harbi



- 13. The number 0.0005678 expressed in scientific notation is:
y Y

5,(,4"5 Yio~
a) 5.678x 10"
b) 5.67x 10" L L
¢) 5678x 10
d) 567810

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 — ™ o
b) 21x107ecm - 'z.\\(\o" -\ = T

2 - 3. 0,007\ M
C) 21 mm —_ 2\ o )

: ‘Lo 24 Xo
d) 21x10 pm sz ¥ 5 Vo 3 °

Explanation: Even though 2.1 x 104 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?

T C = (5=9)CF-32)

b) 35°C .
c)) 127 °C . (5:9) (95 -32) = 35C
d) 15°C

16. What temperature is 37 °C when converted to kelvin?
k . 3F +2F3.05

. 3le-1f K

a) 310.15

b) 99k

c) 236k

d) 67.15 ?

17. What temperature is 77 K when converted to degrees Celsius?

g; Iozsgscc K = C +2F3 15 = C=k-2%3.15
- :;1._.7,7-?.‘5

c) —196°C .
d) 25°C a5 T

18. Express 75 Tg as pg

a) 0.75 Pe,,
b) 75X107" pg
c) 0.75 pg-24
d) 7-5‘\;2\(&?%’5%\, /\:\\ ‘:\m‘; W\ 107
Ko it oem \ v \ \ AW Cﬂ}.:}’_{_}".» e
~ 6 M e 5T d ¢ o P

Qpps B 220 T P

75 ¥ o™
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W o

|

\1 <A I
|

]

]'Inl \1 pl(“\(\ 1(”” and Nnano represent, re |
1

spectively
a) 10 .md IO
b) lD 'mdll)
c) 10 and 10
-\
d) 10 andm
20.  Which of these quantities represents the smallest mass?
i) «
a) 20x107mg —~ 2. xo! s el s 9T
b) 00010}\1., 5 o.00\s xwod v ley
9 1x10° HE o VN7 5 el ety
d) 20x107¢cg v z2.0%ad - o' oz 29
21_E\press73_gasTg . Yio-2
a) 7.5X10 Tn '
b) 75XI10 Tg B . -
c) 075Tg b ”
d) 75X10° Tg

28. At what temperature does the numerical reading on a Fahrenheit, thermometer e _qllal that on a Cm

thermometer?

a) 0°F f=C ‘3’:‘ e
b) —40°F E1C Ty ot 88 G2
C) 100 °F r- "3{; invu
d) -32°F

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

4 ¢C) +32
5
t'._v,\..:m'.p\ Lo jan Lo\

?2F=[°Cx9/5]+32°F _
C\@'vChay s tiol gl

Let temperature = t P er-P]
t=[tx9/5]+32°F c= (L xcdvy
4
t-9/5t=32°F C(sC)+32
. XD
-4/5t=32°F -
' .;_C_ - @_ C =32
5 5
=-40°F=-40°C g . &
2o 'i C - 32 r—
A5 -y
C = -4o
CHEM 110 2012 Dr. Laila Al-Harbi




Test bank chapter (2)

Choose the correct answer

NOTE: A periodic table is required 1o work many of the problems in this chapter.

1. Which of these elements is most likely to be a good conductor of electricity?
~eT al
a) N
b) S
c) He
d) Fe

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

|5:
a) 15p,16n,15e 66, e="6,m=3 -
b) 16p,15n 16e
c) 16p,31n 16e
d) 32p,31n,32e

W

A magnesium ion, Mg2+, has v2 M

a) 12 protons and 13 electrons.
b) 24 protons and 26 electrons.
c) 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 1onic compound?
e o

metal & noamtTa

a) PandBr
b) CuandK
c) CandO
d) OandZn
G, F s
5. The elements in a column of the periodic table are known as
a) metalloids.
b) aperiod.
c) noble gases.
d) a2 grouwp.

}

|
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r '6.}_' | Which is the correct formula for copper (IT) phosphate?

a) CuyPOy CLL;.\'- \?f O; /
b) Cu3(POy)2 C u4(P04),

c) CuPOs
d) Cu(PO4)2

The correct name for 1\_I_HM)3 is

"}

a) ammonium nitrate.

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

d) hydrogen nitrogen oxide.

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

) VO,
a) Cas3Nz »E >:\@
b) Ca(NOB)Z Ce (N 03)
c) CayNOj
d) CapNOy

9. The Stock system name for/\ wls
I, 08,1 At 0dt cE N e
a) dimanganese heptaoxide.
b) magnesium oxide.
c) manganese(VII) oxide.
d) manganese(II) oxide.

C--

10. Which of these elements is chemically similar to oxygen?
a) sulfur
b) calcium
c) iron
d) mnickel

11. The formula of stannic oxide is SnO;. The valence of Sn is:
Zn + 2 C o) =2

a) +1 Sn s 2 C - 7_\ =0
b) +2 L w (- \‘\3
¢) 3

d) +4 [/W,_iﬂ

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
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‘Which pair of atoms constitutes a pair of isotopes of the same element?
cume 2

":’.(a). I:x 14 C\;(;ereﬂ\' A

@)X X))
©. X X
@ nx 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 8A are known as the

a) chalcogens
b) alkali metals
¢) noble gases
d) alkaline earth metals

14, typically forms ions with @harge.
U

a) Transition metals L

b) Halogens
¢) Alkaline earth metals
d) 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 gnion 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.

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

16. A cation is defined as

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

¢) a group of stable atoms.

d) 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) ions.

b) neutrons.
c) chemical families.

d)fTaviopes™
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‘How many neutrons are there in an atom of lead g;Pb whose mass number is 208?

a) 82 nzreg - 3%
b) 126 g g

c) 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

20. An atom of the isotope 16531 consists of how many protons, neutrons, and electrons?
b, =46 ,m =3 NEF %

=

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

21. A magnesium ion, :oCa2+, has 9= °%¢7 ¢ g=
a) 20 protons and 22 electrons.

b) 20 protons and 20 electrons.

c) 20 protons and 18 electrons.

d) 22 protons and 20 electrons.

; - = 1= B
22. A sulfide ion, 1682 ,has: =)\ &, @ miek
a) 16 protons and 16 electrons
b) 32 protons and 16 electrons
c¢) 16 protons and 14 electrons
d) 16 protons and 18 electrons

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

wnonm

a) NaandBr aonmeed ackalsid
b) CaandO
¢) CandO )
d) ZnandO
24. What is the formula for the ionic compound formed by calcium ions and nitrate ions?

CaN S L
n ol g
b) Ca(NO)

2 (NG
c) CaZNO , Con i
d) CaNO
2 2

ekral ¥ n onmetad
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‘}1 -
' /25, Which is the correct formula for copper(11) phosphate?

Cu 90
a) CuzPO4 &% "Qt :_;
b) Cll-‘(P())2 Q“g k?oq).l
¢) Cu2P03
d) Cu(PO4)2

26. The correct name for NHWNO is
R
a) ammonium nitrate,

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

27. The correct name for PC1 is
emens, i dgees Lo S

a) monophosphate pentachloride
b) phosphorus chloride

¢) monophosphate tetrachloride
d) phosphorus pentachloride

— ),
28. Which of the following expressions represents two rgo}egulgs of water?

¥
a) HO vl H L0
2
b) HO
2 2
¢) 2 HZO
d) 2HO
2
29. The empirical formula of a compound with molecules containing 12 carbon atoms, 14 hydrogen atoms, and 6
oxygen atoms is ; moleculer — \a W W 9%
) C H O ‘FO'“J j eM?.\\fI\CC{‘
a) Cj2H1406 LI
b) CoH4O Cofz S @ 2
1 3
¢) CH0 ‘ ‘)
d) CsH70s

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

the molecules.

30. The charge on the manganese in the salt MnF3 is

a) +1 M“ * BF = &
b) -1 Mny 3C-1 =9
c) +3 ,4“;(.\3—);0
. - (Faz e

Explanation: Since every F has one negative charge, the Mn can have only 3 positive charges.
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g
pra ~ /_1~'L

,.;."; % . .
-0, Magnesium reacts with a certain element to form a compound with the general formula MgX. What would

<

t likely formula be for the compound formed between potassium and element X?

/ the moS
a) KX \<\ x_
b) K X * -+
c) KoXs3 K, X

d) None of the above

Mg will always have 2 positive

Esplanation: In the compound-MgX, X must have 2 negative charges since
e only combination of K

charges. The element K will always form an ion with 1 positive charge and hence th
and X could be K5X, which is not one of the options.

31. Barium forms an ion with a charge of _ +2

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 _+ 3 ;
a) +2
b) -3
c) +3
d) +I1

32 Todine forms an ion with a charge of a

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

The chemical symbol for the ion with{1 proton) and 10 electrons.
\L RTINS

V)
a) Na
b) F
c) Ne
d) Na'

N

12 Df i \l‘[
- ulh Is la]'{‘l




4

| g1 39.3" Lo G ot
:

34. Which of these compounds is a binary compound?

a) NaCl
b) MgSO4
c) NaOH
d) HCN

35. Atoms with the same number of electrons and number of protons are called
a) ions e el L
b) isotopes
¢) neutral atoms
d) different atoms

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

a) ions

b) isotopes X

¢) neutral atoms x
d) different atoms

37. Use the following table and choose which of the species are _posmvely charged?
\%QDO"P 9l e s U\a\,ﬁﬁ'»‘ W

Atom or ion element I II m Y \' VI
Atom or ion electrons (€) 6 10 18 ,m i/ 28 \ 7
Atom or ion protons (p) 6 8 17 1 Z \32 7
Atom or ion neutrons (n) 6 8 18 11 36 6
A, INIand V C.Mand III
B. IVandV D.Iand VI

38. Which isotope has 45 neutrons?

@). Kr 5 35-3¢= 48

(b). 11Se » 78 -34= W

f;B]‘ S %0 -39 w5

(d).3Cl o a4 %= T
39. In the periodic table, the eler{lents are arranged in

\MJ‘

a) alphabetical order

b) order of increasing atomic number.
¢) order of increasing metallic properties
d) order of increasing neutron content
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41.

43.

s

the l}EEET_EiSllt. comner of the periodic table is

An element m

either a metal or metalloid
b) definitely 8 metal
¢) definitely a non-metal
d) eithera metalloid or a non-metal

An element that appears in the lower left comer of a peniodic table is

S

a) eithera metal or metalloid

b) definitely 2 metal
c) eithera metalloid or a non-metal

d) definitely a non-metal

_ 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 X
c¢) which atoms are attached to which in a molecule x

d) the isotope of each element in a compound x

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 simglestf_\y_thole-number ratio of different atoms in a compound

d) the geometry of a molecule

c) 53,78, and 54
d) 53,131,and 52

45. Which species has 48 electrons?

(a). ' Sn*2s 50 - 2.=43
(b). l;; Sﬂt-‘

(¢).'2cd?

(d). 5} Ga

Chem. 110

2012

. There are protons, neutrons, and electrons in 1533.1 I.
- \
a) 131,53, and 54 g=53on Y
b) 131,53 and 52 0. 53wt =Y
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Test bank chapter (3)

Choose the correct answer

1. What is the mass, in grams, of one copper atom? s e B L.
M N
a) 1055 10%g .
i N
b) 6355 g G_B-E—S‘ # G o2 X \01‘3
c) 1 amu ' -2
T \. o 5 3 X \o 3

d) 166 10%g

2. Determine the number of moles of aluminum in 96.7 g of Al.

a) 0.279 mol W M
b) 3.58 mol M \
¢) 7.43 mol 236t 1358
d) 4.21 mol es.
3. Which of the following samples contains the greatest numb;:—r of atoni ;? W = —“}%\-— & %’;\

loo] \_.'/’ . e

o] e 3
a) 100 gof Pb Ner.1 eﬂb B @ Nzix 6.022%1023

b) 2.0 mole of Ar N 2. anX\O?’? L = dolll\a'LI atom
¢) mole of Fe UL N = wx Ny —_———— @ @_l .l o
d) 5gofHe :1\(6.511(!01.3:“20""(‘ ‘10-’3/ G°7~2’“°13 3
=2 F.52X% 1o atom

4.  Formaldehyde has the formula CH,O. How many n molecules are there in O 1 1 g of formaldehyde?
0. W N

27
:; 2,17 ;(0)_3 30.02§8 >\/¢§_D’L’LY\01”
c) 4‘ N = 2.206 Yot
d 22 10%
5. How many sulfur atoms are present in 25.6 g 0 Alz(SzO3)3?
5.6
Woper M _, -7
a) 0393 290.38 6. 01.2)(\0'?'3 b ($20)
b) 6 M= 3. aqu 9 X \o 2t M\ecw\e O'Q N 285255 05
3.95 107 e -
Z; 237 1023 \ \V\.a\ec\«\Q A\-L(S'}_O-;)'; —Af‘ € atom S% BGL‘X\D
' 1 !
3,944 x 1e** —3 ¢ atom S q*om o S

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) CioHsO “C=__f_6___:6.33 s n H-= A28 269 “O_“l_o.?‘
b) CoH150 e "°°3 ST
¢) CisH2804 £33 .9 i pust 69 1% , o.?"____ |
d) CisH0: 0.3 Y Lol — —37
— B yU 2
emp':r',cal ‘?oh - CqH 18 o => molar mass = (qxlz);(l'&\(l)+(\x\é) =
Ra¥io = 1%\{-5 = 2
é’_ Y2
Chem.110 Ny 2012 : ,
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5 7. What is the coefficient d@when the following equation is properly balanced with the smallest set of

whole numbers?
ALC; + 12 H:0 _M AI(OH)s + _3 CH,

g M 24 M YA 3C
3C 120 e X% 12 H

" 2 H
¥ T
c) 6
d) 12

8. When 22.0 g NaCl and 21.0 g H:SOQ, are mixed and react according to the equation below, which is the
limiting reagent?  2NaCl + H;SOs  Na,;SO4 + 2HCI /—\ M IR LY

%% o.3%F 6 +Q=M . A
- 2 " -

"NnaCl T Tsg.awm -

a) H2SOs

b) Na;SOs - R 2\ 5.\ Sl = 0.214 !
LIS = . '

¢) HCI e B I T

d) NaCl

9. When the following equation is balanced, the coefficients are
Y NHs (g) HO:2(g) — ¢ NO2(g) #H20 (g)
(@.1,1,1,1
(b).2,3,2,3
(). 4,7,4,6
(d.1,3,1,2

10. How many moles of carbon atoms are in 4 mol of dimethylsulfoxide (CaHeSO)?
V' wmod CL He So — S (R

a) 2 e

b) 6 | e =
c) 8 = w‘e QC
d 4

Explanation: This is based on reading the formula and correctly extracting information from it. The formula.
C,HsSO 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 atoms in 25 molecules of C4sHiS,.
| mote cules Cy \-\q 52 -5 2 atowms S
a) 15x10%
25
b) 4.8x 10% > ki
c) 3.0x10% - 50 atow
d) 50
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b Explanation: The molecular formula indicates that every molecule of C4H4S2 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 atoms in 25 molecules of C4H4S,.
Voeoleede CyMa S, gy W atem W

a) 25 25 e

b) 38x10™ .
c) 60x 10% - \oo atom
d) 100

Explanation: The formula of C4H,S; indicates that there are 4 hydrogen atoms per molecule and hence
100 hydrogen atoms in 25 molecules of C;H,S;.

13. How many grams of oxyger}"/are in 65.0 g of C;H20,?

B ‘i"\:Gg - 11 vwﬁ\es D‘C C}_Uzal
b) 29 Vwd CeM,0, > T wol O menx M -
c) 9.5 S _a.2ux V6 = ; 3
Vo1 i S 7 A

d) 35.8
) = 2.24 wo! O

Explanation: This question uses the mole to mole ratio between oxygen and C,H;0: and needs the following
65.0 g C,H,0, 2 moles O 1599 0O
— =358g0of O
steps. 580g mol"  1mole C;H,0, 1 moleofO o e

c?D
17. How many moles of carbon dioxide are there in 52.06 g of carbon dioxide?

a) 0.8452 n="_ . 52:26 g3 md
b) 1.183 M L

c) 1.183x10%

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,

—————2 =1.183 moles of CO,
43.99g CO,

52.06g CO, x

18. How many moles of the compound magnesium nitrate, Mg(NO3)2, are in a2.35 g sample of this

compound?
n = jl—’isr 2 0.91558
a) 384 \Wg.2)\
b) 65.8
c) 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 ),

2.35 g Mg(NO,), x - ;
8 Mg( 3)2 1483148 g 0.0158moles

‘_1 9 A 25.5-g sample of ammox‘n'um carbonate contains mol of ammonium ions.
N:-q Vo C,'oz‘i @ ) \mo\ (NHQLCO3 — 2 Y..é\ N“q
a) 0.468 ', ——
€56 wo) ?
((-:5 0.531 z 531 wmo\ o N N
& OLE 25.9 - 0.2656 wole
d 200 94

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 1ons.

1mol(NH, ),CO, N 2 moles NH 0.531 moles
96.0856 & Imol (NH, ),CO, ©

25.5¢ (NH, ),CO, x

20. Magnesium and nitrogen react in a combination reaction to produce magnesium nitride:

3Mg + N2 = Mg,

In a particular experiment, a 5.47-g sample of N reacts completely. How many grams of\Mg_}lre needed for
this reaction? XM -
@ =N

@ W = S'U\# = 0.\25 el . 0.536 X243

[_3')__.1_4_-2_3_.\ (X AW A
4.2 ‘3

-
-

¢) 161g A 3 ed Moy - 8o T
d) 092g - >;' 0145 Ny
- - 0,586 ol M€3

Ensure that the equation is balanced. The grams of N> must be converted to moles of Nz

Explanation:
the grams of Mg can be calculated.

and then using the stoichiometric ratio between the Mg and N,

I mole N, . 3 mole Mg ” 24.3050 g Mg _ 14.2 g Mg
28.0134g ImoleN, Imole Mg

547gN, x

51 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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Calculate the average atomic mass of chlorine.

a) 35.96 amu (£5.53 x30.968) 4+ QQNHF x 369560 gp 45 am
b) 3545 amu - loo

c) 3647 amu

d) 71.92 amu

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

Y
a) 3.07x10 }\):nYNA

22
b) 959)(1023 - 5.10 % §.022 }v‘\o'l?
c) 6.02x10 - 3.0F! ot

25
d) 9.82x10

24, Jodine has two isotopes 1261 and 1271, with the e ual abundance.Calculate the average atomic
mass of lodine (531).

50 ‘s S,
a) 126.5 amu
b) 35.45 amu
c) 1.265 amu
d) 71.92 amu

(126 x50) +(12F X503 6.5  amu
(126 x50y xCI2F TP0°

| o0

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 (L|—6 94] amu).

a) ‘Li=7.49% , Li=9251% (£-915' X) +(‘°°'x3("f oLES) _ ¢ myy

7 6
b) Li=7.49%, Li=9251% loo .
o ge X 701D
c) L1—849%, L1—9551</£ g B oGS e T DY C0 folr2 L 6.AM % wo

oz b
d) L1—722%, Li= 82.519 /

€.oi5\x - F.oréo% = —=F.5 ’*_"—t'
—\.0 009 - -~7-5 ——)IX :> \q‘
26. How many atoms are present in 3.14 g of copper (Cu)? 5\_. N 7._\\0\‘/.
a) 298x10 o N __FL‘:loo-‘]..U\q - Y2.5 087
N
b) 1.92x]0 M A
24 CLL AT S
c) 1.89x10 €3.557 - f.o22X1023
2
d) 6.02x10

Nz 297 X\o**
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-;‘,.?":27, Nitric oxide (NO) reacts with oxygen gas to form nitrogen dioxide (NO,), a dark-brovm gas’

ééf 2NO(®+0,8) — 2NO,(»)

- In one experiment 0.886 mole of NO 1s mixed with 0,503 mole of O, Calculate the number of moles of NO,
produced (note: first determine which is the limiting reagent).

a) 0886 mol “ . 0.886 =2 = 0.443 & 2aak Cals ¥
No ’ 3
303 =
b) 0.503 mol o - PR ——
¢) 101 mol 2 A
2 wol NO 3y 2wl MO,
d) 1.77 mol _ : -
2.835 wo — °

= 0-8B & wo
28. The fertilizer ammonium sulfate [(NH,),SO ] is prepared by the reaction between ammonia (NH ) and sulfuric acid:
2NH,(g) +H,SO (eq) —  (NH),SO (aq) s
qu many kilograms of NH, are needed to produce 1.00 " 10 kg of (NH,),SO,? _

> 2)vmz=n X ,“i
a) 170%10 kg (D w= (OO0 - 357.5F5 { 127 ]
b) 322 1()3 22 W)l S - L EVERVeE RV
22 (b o \
-‘kg @ 2w N¥ :_%/ b Sl =2.5%5 xcd «
c) 258*10 kg ? s F5T.5%5 w0l <
d) 742%10 kg S1505 X107 wol MW,

29. Consider the combustion of carbon monoxide (CO) mn oxygen gas:
2CO(g) +0,(g) — 2CO,(g)
Starting with 3.60 moles of CO, calculate the number of moles of CO, produced if there 1s enough oxygen gas to react

with all of the CO.

a) 7.20 mol ” g< 2
c) 3.60 mol
d) 1.80 mol = 3. 6o wdt COy

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 1s H_O. The balanced equation for this reaction is:
NHNO, — N,0+2H0

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

e Voed NRARO, 3 ) N

b) 3.7%10 g o

c) 20*10]8 o.46 v ol N\%qwcS_; 27

-1 ‘
e v
ya=n X M
_o.46 xM4Y = 2ol
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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? ke 28 O
2A1+Cr,0, ALO,+2Cp D ulo T T

a) 7.7g [2) 2wo 2 r

b) 15.4g\:> Al _}f‘?’M\ Cr " = . 5296 <1 z=l? \uf&_nn?'\"\

Q) 273g 0.246 N\ T 22 26.93 Sanlt GAEOY 50 s

d) 308¢g - 5.29€ waol Cr

@ m=n X M
~0.296 x52 = 15312 9

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 « g & kg 958

CaF,+H,SO, — CaSO,+2HF
In one process 6.00 kg of CaF are treated with an excess of H,SO, and yield 2. 86 kg of HF.

Calculate the percent yield ofHF D n= 6;8‘:’3 76.92 ml CaF, O\/\Q\& }__%f_"_é."_ X 169
3076. 3
a) 93.0% D Vot Cafa —> 2wl He - 92.95 7,
b) 953 % 2¢.92 o) —% 22 & 937
c) 476% = 153, 3™ wol WF '
d) 62.5% @m:hXM: \53-8\\7\10:30?68 ca

33. When 22.0 g NaCl and 21.0 g H,SO, are mixed and react according to the equation below, thch is the
limiting reagent?

suo b
2NaCl + H,SO,—Na_SO_ + 2HCI " S T L0376 22 = (o ‘3_% *“i\,.g,;@\y
LR - NaCd 58.ul JeRs
a) NaCl s
bi/HzSO4 =) . 2.2\ =\ = 0.2\ w o\
c) Na,SO, "W.504 T a®

d) No reagent is limiting.

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

2NaCl(s) + H,SO (aq) — 2HCI(g) + Na,S0 (s)
How many grams of| an be prepared from 2.00 mol H,SO, and 15 gNaCl? —

"\,Q\pJ'.,.o'B\
~ _ \SO = L. 566 v_. a2, = 7.,%’5 V“d\ ’
T R =
c) l46g ' N o SOy = 2 po £\ = 72w\
d) 150g e
O aq wo) NaCA '137,:1 wad WA
,2 566 mB\ ’:.4‘\ ? ?
b, S0 _ 2.566 wol WCho12 Dr. Laila Al-Harbi
@ m 7: n % M

- 2.566 X 36 U468
=A%3.5% S




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

' ) Bg 2% 6.9 1 (1 x) v C3XU6D
b) 6695 g b G
¢) 4189g = T.95 9

d) 9%6.02¢g

36. How many molecules of ethane (C,H)) are present in 0.334 g of C,H?

5 il 2

a) 201x10 I . D .
2 \

b) 669x10 Ny

c) 49x 10 0.334 - N~ N
20 2 5 & 022X \Q

d) 889x10 #

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 b:;?bs?' . xiv) | = For
a) Urea, (NH,),CO = 48
b) Ammonium nitrate, NHNO, &) N~ S S2X W ypon 357
c) Guanidine, HNC(NH,), © v :_5_3_"_'1)_7:\(:0= 21y
d) Ammonia, NH, sS4
@ N7 = ——__‘Iq-'r' xieo = L

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?

_v4.4 a7 . 6.2V _39.5 . 288 5416
8) CulnS0, n= 124 <3 F . whe 6\-003 i |6 3 W 3z.o?"'2?"“o e
b) CTHHSO ._3_'5'—_\6 s 5'lg°;la 9 1.230 17 3 _Q;CJ_G_:(
c) CH OSO °.518 2.616 S.6\6 0.6168
T | 1
d) CerzSzOz [_I,.,.,)ricql -gmt{(a——} Cs chSZO = wdar magé = \53 %

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?

a) 2.13 mol LVn=z ™M - _Ei.:f-—,.. = 6.154 mol Fezo3
b) 0.456 mol M I59.7
c) 0.154 mol @ | mel Fe,Of —> 2 wmet Fe
C: ] . >,\7:"-,./’
d) 0.308 mol 5.154 mol N R ?

- 0.30% mdl Fe
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/ 40. What is the mass, in grams, of one copper atom? n - < A
22
a) 1.055 10" g \
b) 63.55¢ v M e
¢) 1amu 6§3.55 £.0zLRri0%°
d) 166 10%g =1 055 X0 2" %

41. How many grams of sulfur (S) are needed to react completely with 246 g of mercury (Hg) to form HgS?

a) 393 g
b) 246¢g

3
c) 966x10 g
d) 201g

42. Tin(1l) fluoride (SnF,) is often added to toothpaste as an ingredient to prevent tooth decay. What is the mass of F 1n

grams in 24.6 g of the compound? (O n = 24. 6 _ 5156 md SnF,
156.% D m=nx M
a) 186¢g 1394 x 19
'b) 2433 @ \ h\o\ SV‘\FQ_ — il ‘mo\ ¥ = 0.3
) 397¢g 2.156 wmoal '_.%. ?e s S FEE 3
d) 757¢g o -
=0.3139 wod F

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. AW 2 9 o9 WDz 653 _u.o0% 32.6 .1.016
a) H,SO .00 ’ Vs 32.0%
4
b) H,SO, Z05 o G ’ 4.0% .« ? \_'\_Q_Li‘ig.: \
lolé 1.0\6 B
c) H,SS,0,
d) HSOJ E mr'lr; cq,l -?QFMBU(.A —& H')_goq
44. Which of the following samples contains the greatest number of atoms? n___ e \,:3) ‘
@ N Vwoxé.022X107%3 | ?'q‘ﬂ\o@ M A '_‘G—h
i o REETAXID
a) 100 gof Pb 2072
b) 20moleof At §) . 2x Goz2M0 = I 208 DN ™A
¢) mole of Fe @3) M
23 - (.pX\0
d) 5gofHe © NV x 6oz 6P D
@N:syé'ozl'xmll:;,&i\(\(@ 2) W= ﬂlNA
4,003
45. Formaldehyde has the formula CH,0. How many molecules are there in 0.11 g of formaldehyde?
27
a) 6.1 103 molecule N P NA
b) 3.7 10 molecule Y
2
c) 4 10 molecule .o MX §.222010% 5 o x (¥

2]
d) 22 10 molecule 3
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- Determine the number of moles of aluminum in 96.7 g of AL

a) 0.279 mol

b) 3.58 mol N e = 9¢.F - 3.53 vod\
c) 7.43 mol M 2698

d) 4.21 mol

47. How many sulfur atoms are present in 25.6 g of AIZ(SZO3)3?

b 395 - YN=2 LM 25 S KG‘D‘LLX‘D?J : 3495 )(\01'1. wmolecules
b) 3.95 1022 m =
c) 790 10
dy 237 10 @)+ wolecde A1($20y)y —> & atow S
3.95 X10 2?7 olecule —> 272
# = 7"37‘)([07'? atom S
48. What is the coefficient of H,O when the following equation is properly balanced with the smallest set of

whole numbers?
__AIC,+ 12H0 4 A(OH),+_3CH,

a) 3
b) 4
c) 6
d 12

50. Which of the following equations is balanced?

A) 2C+0, > CO X
B) 2C0+0, —» 2C0,
C) H, +Br, > HBr x

D)  2K+HO — 2KOH+H, %

51 Determine the number of moles of aluminum in 96.7 g of Al

a) 0.279 mol ne 2

b) 3.58 mol M

¢) 7.43 mol

d) 4.21 mol :_C_I__C_'_‘?____ = 3.58 mal
26-9%
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