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Review - Chem 111 | M2)

Which of the following compounds will produce an acidic solution when dissolved in water?
b) Na[:m c) K2503 d) Na20 &) NaCN
wmm’lﬂ.ﬂ

2)Which of the ﬁullorw:ng compounds will produce a basic solution when dissolved in water?
K20 t J b) HNO4 c) NH4Cl d) HBr e) KBr
oficl e

3) For the equilibrium given below, list the two pairs of base/conjugate acid:
HSO3" + HF H2S049 + F

Ry
5 HSO0”/ HyS0n

4) Cms:dmasaMatedsoluumafCaFg[s} Which of the following may take place upon the -

addition of Ca(NOg)2? Circie @l correct answers. (‘Q_F () => G ;,.
) More CaF2 (s) dissolves. lore CaF2 will precipitate . {“”J

(c) The concentration of the fluoride ions'Will decrease.

([d) The concentration of Ca2+ ions will increase.

(&) The concentration of NO3" will have no effect on the solubility of CaFz (s).

All of the above will happen g) None of (a) to (e) will happen.

5) The equilibrium concentration of HSO3" is much higher than the equilibrium conc. of 032" in
the reaction:
HSO3" + H20¥om™ S032 +Hz0+

List two conjugate acid pairs and label each species as ror waakar acid or base.
¥ WS0r /502" Mr&auJ/E

4
o Wo? /KO nua‘/uxnrﬁ -~ ¥
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B6) A) Write the il for lubility of G
) A) Write the equilibrium equation thBSD 3003[5}}& !+fn’) + (0 (Q’/) ”

G COLs) = Ha
B) Circie @Il correct answers: >

The molar solubility of CaCOs(s) in a saturated solution can be decreased by:
(‘a))Adding NapCO3 b) Adding a strong acid @‘\dm
) Adding more CaCOg3 (s).

7) Fill in the table given below:

Unit cell Simple cube Bu:r centered Fatt:'a-centered Helzt{agt:lnal
inside the unit ool | 2 Y §
mt?ng?rdmafm 6 g 2- | 2
chicency | Lowest i hiyhst | hghas
s Jourtst Jhish dighest | highst

L=

(next page)



8) a) What are the structural components that exist in a compound for hydrogen bonding 1o take _

?
e HE Wb . BN 3
b) The intermolecular forces that exist between nonpolar molecules are called T HOX
c) WWMMMMWWMEIN and

9) What are the forces of attraction between the lattice points of a crystalline solid made of:

. b NHz (pyramidal P\W
folies bcrfﬂ' ]w-ﬂiw @*@‘WW mch } 'RU 3

_ Ie] KBr f) CO2 (linear) w"

Lymic_bowd " : $8939
10) a) What is the mass of one mole of cobalt atoms in grams? Ans

b) What is the mass of one cobalt gtom in amu? Ans: S8.93am

c) What is the mass of one cobalt atom in grams? the set-up:
J Co \_‘E———: 9.79y¢ alpmn =
= quv?&x Corueiialan, ?’ff:mg'/ 19 sa/‘?ﬁl
11) a) Define 'wwm‘:_.&mn%mm_muw . ™

h}isu‘ammulﬂ.mm.oramll.ﬂm?_m

c) if you combine sand and water, are you anew new compound, or a
solution? (e . Explain your answer. Lo O

L Tan gom enea vt T2 . Yaawnidust Guw e dupaali

12) Wite the chemical formulas of the foliowing compounds: iwlo ¢ . mnmz/.
a}smmm_\\i}w b) cobaitous phosphide CS;PI- e
c) nickel (1) l:me-ulﬁt:luer_bl_(!:l_">lA d) Antimony (i) mﬂ“ 503);
e]ﬁd{ll}ﬂmwwm AQLIS;()})B

13) How many moles of CgHgO contain 7.03 x 10 4 carbon atoms?
: 1YW

;O
7.03 410" eal{ S.pﬁu"WC)( & metia. &

14) a) Explain how particles of a hydrophobic sol remain dispersed without precipitating.

b) Heating may cause a hydrophobic sol to coagulate. Why?

15) List three methods for coaguiating a hydrophobic colloid.

a)

b)

c)




16) a) What kind of particles (atoms , molecules, cations, anions, or cations and anions) may
occupy the lattice points in each of the crystalline solids given below.
b) Give one or two examples of an element or a compound that may exhibit each type of crystalline

solids.

Type of metalllc lonic crystal covalent molecular
crystalline crystal network crystal
solld crystal

Kind of ' 4 ™ ‘f

o W)~
Glve one or

wovamees | Nals) | naUT9| C &) | (Q,06)

oo oLl () | K*Bc ()| Sils) Hofsj

1;; Which %’f ﬂ:lzg{ﬂ1ﬂ m Sl‘.'l|LI|El|I"'l‘:_ll.:;l|":.l QI:‘E&T‘!DTU?NH 180
2HgO(alcohol 4)2S04 -
Qoo+ E-{ 1 J (v —ﬂ.} (‘_]_6 ( 3 }

-~ would hava

a) The highest boiling point K o

b) The lowest freezing point. Oy ( 0 "

Explain your answer. X Q. fM ]' — %K ¥ l Y ™
EARC T

18) a) Define : LAY )

i) crifical temperature;

ii) normal bailing point:

b) Draw a typical vapor pressure-temperature phase diagram for water. Label the axes and the
regions on the diagram where H20 is expected to be in the solid, liquid, and gaseous state.
Indicate on the diagram the normal boiling point, the normal freezing point, the triple point and the
critical temperature.



18) What is the term used for a colloidal dispersion of :

a) solid dispersed in liquid b) gas dispersed in liquid
c) liquid dispersed in liquid d) solid dispersed in gas
@) liquid dispersed in gas f) gas dispersed in solid

20) A) What is the approximate size range of colloidal particles in nm (nanometer)?
B) Listfive characteristic properties of colloids:
a)

b)

c)
d)
8)

21) Circle any solution that may be considered as a buffer. Jusiify your answer by listing all
particies present in the solution after the reaction goes to completion, if any.

Particles present gafter reaction
a) One mole ammonium fiuoride plus one mole of HBr. a) N & - 'Hf-
NHyE » B8 — NH Pr+ HE 5 e 6
%, LA Dne mole of formic acid, HCHO2, plus 0.5 mole of KOH. b) K8 HCH
k% '-‘-HO + KOH— H 0+ K CHO v *
\O ax ©-5 \im U ) 2 NH L-+ OH"'
¢) One mole of ammonia one of LIOH. e} _r¥? g ol o

NH3 amg L OH
d) One mole of formic acid, HCHO, pusonemoleofHl. @) _HC HO 3 Ht 0~
HFCHG,  omd HQ -
22) a) mmmmmmmmmﬁm&mmmm
Eﬁ& . F?: FLLRT) bh:hv?uiutf = hﬂlﬂ-bhl.u.lf
7 (9%

b) The equilibrium reaction given below is exothermic.
A@]+B{g}¢¢{g}+ D(g) 4

Circle any factor given below that will cause the above equilibrium 1o shift to the right.

a) Removal of ‘A’. b) The addition of ‘D"’

q%mad'c'. d) Increasing the temperature
Increasing the volume of the container.

23) Which of the molecules given below is nonpolar?
(tetrahedral)  b) PF3 (pyramidal) c) HBer d)H2S (bent)

zf :

24) Whatis the solubiity product expression, Ksp, for Fea(POal2? [, (PC).(s) = 3Fe +2P0

o es 8 PLLP02 T S ;
f"'\_‘____-" _/l/ﬂnimﬂ

—_—




25) How many moles of chlorine atoms are needed to combine with 28.88 moles of oxygen atoms
to produce Clz207 ?

Setup:
Q%%%maeﬂaO{ :mu%C? ) ¢ .29/ by Cf
{9 ™m0
26) A) Define:
a) Electronegativity:
b) Electran affinity

c) ionization energy:

B) Give the general trend for the variation of the above properties by filling in the table given
below:

Electronega- | Electron lonization | Metallic
tivity affinity energy property
From left to right across . : P
a perlod \WNN2aaes | \Waeaes [\Wardegs. | deneaces
e g deveants | Unedey | dercaese | inreanes

27) A) Give the definitions of acids, bases, and acid-base reactions by filling in the table below:

An acid A base An acid-base
reaction
According to
Arrhenlus
According to

Bronsted-Lowry

According to
Lewls

B) ) Whatis the conjugate acid for NHg. [ H_ t
ii) What is the conjugate base for NH3 _Nﬂ_"

iii) What is the conjugate acid for H20. 4H_50 +

iv] What is the conjugate base for H2O. ”H




mc:hangad for a while.

b} mmmmﬂmmnm? LQ LA ﬂ \Co xnw

29) a) Is the pressure of the atmosphere higher on a nmﬂurhavﬂw?dgl‘g_.

b)The higher the external pressure (atmospheric pressure), the @?E_MMmpdnt

of a liquid.
c) The higher the temperature, the vapor pressure of a liquid.

d) The stronger the intermolecular .u@ﬁ_mmﬂ boiling point.

30) What fa al value of the equillibrium constant, K, for a particular

reaction?
g}l-bwaamdmmmmum? .

b)
c)

32) The behavior of a real gas may approach that of an ideal gas at a@‘?ﬁ_m
and a

33) Balance the following equations:
8 20mas + 2l 02 1 co2 + 1Y Heo
b)2 CaOH)2 + ANegPOy ___  Cag(POs)z +§ NeOH

34) A) A nion-exchange ( double-displacement ) mmmummnmm ,/73 E [
formation of any of the following three classes of compounds

) b Aoy fle 3ol  ©

B) In a double-displacement reaction, formation of which of the compounds listed below would

NOL necessarity lead to a chemical change? ( Hint: You must memorize the solubility rules and

the list of strong acids and bases)
a)CO2 NHg c) AgBr d)HCHO2  e)H20 f) Co(OH)3

g) PbClz

C) In a double-displacement reaction, formation of which of the compounds listed below would
lead to a chemical change? ( Hint: You must memorize the solubility rules and the list of strong
acids and bases)

a) HNOg | b)LiOH ) KsPOs ) (NH4)2SO4 2S04
Smgacl g b bl statt, sed msm @uz
35) Name the ing acids: J

) I B Jugdnoiodic ot

c) HBrO

f d) HCN
e) HF f) HBrO3 e
-



CAF(SJ—"‘G J+2F(-;)

36) The molar solubility of CaF2(s) ina solution can be increased by adding:
a) CaClo b) NaF HBr d) none of these
(Hint: You need to write the equilibrium ion for the solubility of CaF2 given above)

37) When barium chloride is added to a saturated solution of BaS04(s), which of the following will o
result? (Hint: Write the equilibrium equation for the solubility of BaS0O4 (s) .) ¥ S 0
a) The concentration of SO42" will increase. B;\SO f'i) i E’q a 13 y (ﬂz,f
b) The concentration of Ba2+ in solution will not change. 4 - (o
c) The added BaClg will not dissolve and will settle to the bottom of the container.

More BaS04 (s) will precipitate.

All of the above will take place.

38) A mixture containing 25.53 g AICl3 and 19.38 g Na2C0Os is allowed to react according to the
reaction given below:
( molar mass: AICIa= 133.5, NagCO3 = 106, NaCl= 58. Alzl:mgjg 234)

o 2 AICl3 , nafNal\EgCGs ~ 6 NaCl + Al2(CO3)3 (s)
Setup: \HV&“G ¢ wbea Na 6_——7—”'—”-): 33 .6 Nlcf
e 533 ﬂfa 33, 9? Hth('z w ol ﬂﬂd ) \Wwa ke Nl(f j

"*B%amﬂ(‘;‘;‘* ":‘;ﬂa)(w&»m @ )%?M) %q”?“'q

b) Find memaasufanyurrem‘zlmclaur 003assurmng 1Dﬂ%3deld
Setup:

. {6 _?:MGS AB68 4€¢
113‘3 N.‘[6 ‘t‘;ﬁo )( 3 meleyNe (0 X‘“ﬁﬂw

=163 3»-’ ZW&
2S ~'§3§4€ﬁa - 1§ 3;,&?@3: Y. 3444 h{hmr%?
39) How many grams of oxalic acid, H2C204, areetuired to pletely neutralize 35.0 mi of
0.670 M NaOH ? ( molar mass: HoC204 = 90.0, NaOH = 40.0, NapC204 =134.0, H20 = 18.0)
H2C204 4+ » NaOH 3 NazCo04 +2 H20

Setup:
; e?c:ue:-;& NaOH y 03504 /o H, (204 90.0 9 H,( O‘)
\ Ko 2 ol 2O H H?.-(-:_O

.66

40) What is the mole fraction of ethylene glycol, C2HgO2, in 5.55 m ethylene glyco
(molar mass of ethylene glycol= 62.0, H20 130}

Setup: S»SS wu.ﬁtb;. 2’&75‘,{ s \Dn{J%H O
) Lhﬂ\'?{ iooocbﬁomlb wole, HO = [naﬂDHU lw.o{P
- 8.

| ?(, w0

y X = b M‘EA _ Sy )""
' % (S #9555 )w @
W ﬁrhaf:lﬂﬁﬂ-w{ + “HLO (q5 s e Anowit



41) The folowing equilibrium was achieved in a 3.00 liter container. B

NH4HS (s) ___ NH3 (g) + H2S (g)
At equilibrium, there were 0.20 mole NH4HS (s), 0.45 mole NHg (g) , and 2.11 mole HaS (g).
Calculate K¢ under these conditions.

Setu
’ - [NHFERST - Agm) (Lume

42) The density of an unknown gas is 2.89 g/iter at 33 ° C and 745 torr.  Calculate the molar mass
of the unknown gas. ( R=0.0821L.am/mol .K) I;):; D W1

Setup:
Tno-(’az\mﬂd.d

L4y

A FTT-2N
43) For the equilibrium: e 1451w
CHs (@ +H20 @ =——> CO(@ +2Hz2.(@ - ?H-DEE -
at 1500 °C, K¢ is5.67. What is Kp for the equilibrium at 1500 °C ?

Setup: _—
Ke- X (ﬂ T
S.67

3_.1:-1
(o521) ( 1773) ] -
44) For the equilibei -

CHaOH (g) @ + 3Hz2()
at275°C, Kp is 1.14x 103 . Whatis K¢ for the equilibrium at 275 ° C ?

Setup: 2
fe = Rb, & B oy
(RT)PN [ (o820 S4 ¥}
45) What is the molar solubility of MgF2 ina0.20 M NaF 7 (Ksp for MgF2 = 80x108)
( Hint: Write the equilibrium equation for the solubiliyt of MgF2 )
Rt er'g F.05) = Mﬁ""” 8-

=

wha towe. > 71
{ s  +
vy . S aewss
R g LMY EC’] (g}fﬂfz L“'"E?&SH"‘
;B] What is the pH of a 0.0030 M Hﬂgm%mm 1 3
etup: =
wvo, —p W+ NG~ —
J&.\M"j’ aLLLG’ W . s

(mr) =" o030
Pﬁ = 9, Dwoﬁlj %SM



47) Whatis the [H* ] of a solution which is 0.15 M HNO2 and 0.75 M NaNQO2 ?( K5 for HNO2=

3‘355;‘]4} HN'S'2 + H?.O = H ot + NO -

iﬂ{nﬂ‘j (. «\S D ,75
wn U -xr o - 4+ X
LM“B[M p - 1S+ X
(‘Loru'\_ Cone. R & _
Xa = E.T"'EO*] LN, 3 § NG (x)( 7€ +2)

LHUOJ Ig—-:)

48) What is the [OH"] of a solution which is 0080 M
for (CHa)oNH is 7.4 x 1074 ]

VH +ﬂl_b ....-h- @g‘ ~H+ + O‘H_

Setup)
C
L“?)Q?O « 32 O
. - 7t 4 =< + X
o®o - X 132 4% - =
Iﬁﬁ) NH*]EOH e drb s (_—_3‘2 -tz)(:t)}
L(CHa‘:.””T (.op0-x)

49) What is the concentration of the H* ionina0.30 M HCN? ( Ka for HCN=4.0x 1010
Setup: 4+ Y w
KON + H ») I HBO + CN

o o]

~ 30

- + x +- x
e 30 ~-X . 8 ‘
W o+r3IL CN7J . ('k)f'x) v o*}-; X6 M

KD- = C, -
50) Draw the Lew s&ucturer;elach'on-ﬂnt structure) for the following molecules and ions:

a) CO2 b) PO3%- c) COa%" d) HCN
(C is the central atom)
'..
L3 " 2 3
e\ /e® -4y




51) The addition of 8.83 g C12H22011 ( a nonionizing compound) toa 125mi of water at
23°C resulted in 143 mi solution. ( The density of water at23 °C is 1.00g/ml ; molar mass:
Cq12H22011 =342.0, HpO= 18.0)

a) Calculate the molarity of the solution.
Setup: < wale, C‘ 4.0, = %_333(:1”?10”
o e
342.0 9 furlk
= 10253 wmaly

——

Mﬁ{Mtj: 1025 § wole Ga Ha Yy ,;,__-1‘31““%\
P

b) Calculate the molaity o the soluon. 0143 ﬁﬁm
etup:

'\\:\ctaﬂﬁ: e 025 wmolo C_\1 _0

L 2L I]’ it

O 115'1:}“10

c) Find the freezing point of the solution given above. ( K for water= 1.86 ° C kg/mole)
Setup: E}TC—' K\‘} - =

: ~0394 C
= L% °C. ‘Z_QBWQQ) =03 %Y
-——‘l—'?': e 0,3%@ ‘Tﬂdﬁ.ﬂ- <’_j\/?:'

52) Consider the following equilibria:
H2CO3 + H20 =3 HaO* + HCO3" Kat = 42 x10°7
HCO3~ + H20 S H3O+ + CO32" Kaz= 42 x1011

a) Whatis the the hydrogen ion concentration, [H*], in 2 0.300 M solution of H2CO3 ?

=Ml R = NokeHll-

i
0+300 © =

- 2L 4+ 4 X
0. 300 -2 £ X 2

Yo, = W o+1Lw(0-] 3 figie 1 o8
: : T W t0., 3 o.?:ﬂtj-k
b) What the carbonate ibn coficentztion, ; ;

—a

e 1

53) The pH of a0.20M weak monoprotic acid, HX, is 4.60. Calculate the ionization constant, Ka,

for this acid. i = -

g Whs+ RO = 4o+ ¥
o

0.20 0
X €z 2 BT 5
— 2.5Y1I0 4+ 1L S xip G S W i
0,10-1'5‘1!.57 1*’5‘#:5’? 2.5 %10 N

-10-
Ya - 'i..“aﬂﬂﬁ‘f) 2 2.5 '.tm‘gjl — 3.0 NU_?
TLRA (oao-digyioy ]



54) What would be the ionization constant, Ka, of a weak monoprotic acid, HX, ifitis 5.0 %

) ggtﬁidmaﬂmMsuluﬁm‘? l) K, = . ﬂfjﬂkﬂj

H‘H'ﬂ[) ;*Ha{)*q—x =3
= (?axm 'f))l

g | - S
115 )
["qﬂt’”( %J][, ([9)) [__o(',g)_] = 4.7 %1079
55) A compound contains 1.55g Phosphorus and 1.20 § 0XyGeN: implest
@,

formula of the compound. { molar mass: P = 31.00, O=16.00)

Qsmu%) .0 y R

a9

6500 1130
1,559 .. pidg %ﬂ*ﬂ& : L0500
%t{;jfma.': Hé.cgfmofq { L PR3
Losoomely  +07SOmote 2. 8 3

gﬁ} C:almlate'ﬂ'lanﬂaﬁt}rnfamluimmadﬂhrdiluﬁngﬂ.ﬂﬂmlﬂf15mﬂ H3PO4 to a2 0.500 L.
etup: [M%m VL@&W = 5 U"ﬁ’fzc
(S o weke (100Good) = Maft (- sood )
M afa Yo Wy

57) What would be the H* concentrati ufasoluﬁunrasutmgirmnmugngaﬁﬂmlmnzﬂﬂ

HClandssomiof 016 M NOH? HO +Na O  —> Mal + 10

woln £ = ,2owmele ¥ 1356 4= T oxo -3
A Wl Na OIT = ,E ,-.LUQ x 03504 = S“?)xm}

X mn%ﬁ@hgrm_ 7,0;,03#5%xrb':pi'?¥f0 % melen
(HH] = 1.7 ¥I0 mﬂé

58) What is the mass of CO2 (g) collected in a 580 mi flask at 50 ° C and 1.50 atm ? 0D

(Leme e DV wass R T o
mofa« ma2s
copod yr.Soalm - was (.09 lalin \ 323K
HH.:};! &G IC

WM = Iy g —
59) What is the density of NH3 (g) at 100 °C and 1.35am? ( R=0.0821 Latm/mol.K)

Setup:
O - Vet wmass _ | 35akn &‘rﬂ} )
e 5

032 dabin (373F)
“He moty <

= 0,74 QL



60) Consider the following reaction:
2CzHg @+7020@ 4 CO2 (@) + 6 H20 (g)

a) What volume of oxygen gas is required for the complete combustion of 15.0 L of ethane,
CzHg {g},#algmusnnmmahmmaﬂm?

SeWP: AT Hu name. e Wm 2.9t yoluwes Gﬁga@,ﬂ
Conkun You Do e X galilia. |V oln

S‘Oﬂeﬁﬂl’ﬂiﬂu&( Tj J 52‘5-,9
CH

b) wm&mmsmhmmmm 15.0 L of ethane,

at STP condition?
gzetﬁ{g} anm are, muﬂamdw mﬂm{fm(
ond \vduas ob 27 {'(-'CS{- 5,08 0
e
61) l-ln:nmrtmmg‘lwgrmmltFer[s:]amevmmtltautl1.;L 1£ZLJ'I4'2 atsSTP 7
3Fe(s) +4H20 (g) ____ Fe3O4 (5)+4 H2 (@ ¥
gmm:mmmm:m,ﬂ HzO0= 18.0, Hz = 200 )
" oo ) -a,mc&af:tj(‘” %?Ff
' pvols v wote Cf
Answer: 187 g

Iﬂ1.ﬂﬂhﬂni:ﬂul15ﬁn‘ldﬂ2@ﬂm GII:IB.EJHTL
The two gases do not react. What would be the total pressure, if the two gases were transferred
wwa250L flaskat80 °C. {H=n.c621Lm|uLK molar mass: Ar:m.sﬁ, N2 =28.0)

S .
"i) - Car Vac ’Pﬂr Ar V PU;UHL - Pu Ud’

Tar : iﬂr 5 oj TJr
150 ata Is0d _ i 2507 " ‘“ti\,i‘f ?N 250
“ 303K “3o3c AN el

A¢ = 0+34H At

?1{ "\ Phc AT T =64 4‘55'

63) A mixture of 40.0 g qasaﬂmﬂgmmms a total 0.900 atm .
What is the partial pressure of the oxygen gas ? (molar mass of THE=4.0)

Setup:
Yo, = o 090, _ (2 mde
37. uﬁfuz&

qo.oglle. o 4 woke
ﬁr-asz&’

Q0. = o, \?u{&"

hﬂe:

i

a5 el .900 allm = ¢.10alun
U. 1S #1060 1"“"'&



