PART II- REVIEW FINAL EXAM- CHEM 111
Name \I(Q\A/

Last First

1. What is the net-ionic equation for the reaction that occurs when:
a. nitrous acid and sodium hydroxide solutions are mixed.

HI‘UG + NMa* +0H™ — f\jq‘i'_;r_mg +HO TO\E&,{) {m(._
Avsuta: w0, +0H — MO, 4 H,0 Y- WA,

b. potassmm hydrox1de and hydroﬂuorlc acid solutions are mixed.
KY+0On"+ WMF — Y+ ¢~ + HQO Toed i
A“s“}b‘ O™ +HE - €7 +H,0 o NIV,

2. Whlch of the elements given below wﬂl have®

Ba Mg (l Te 1
a. largest atomic size. Ba_ b. highest ionization potentlal
c. lowest electronegativity Ba_ d. lowest electron affinity BQ_,

S
3 a. Name the three classes of compounds that are considered as electrolytes E g; ij N §)

5&5&35 S:).Qﬁo il. ﬂ,’\@% qg,_{f_l,a, 1. 5]3&/‘;{;% bggg 'y,

b. Label each of the following as strong electrolyte, weak electrolyte, or non-electrolyte.
(You must know the list of soluble salts, strong acids and strong bases to answer this
question.)

i. NaCyH30, gﬁma? ii. HCoH30,  Wea 'Y il HON_ wea

iv. HCIO,_uita K v NHgBrOs_<Tmg  vi. Call vxgm.(lﬂ/‘mfy(:(

4. Tell if a precipitate may form upon mixing each of the following solutions:
(You must know the list of selubility rules to answer this question)

a. ammonium chloride and lead (II) nitrate. E ( s)
b. barium nitrate and potassium sulfate. 0. @ ( S )
c. nickel (II) sulfate and sodium hydroxide. N v (OH ) (s )

5. a. Define: isoelectronic T -
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b. Whic the following isoelectronic species has the largest size?
" Se Br Kr S
2wl B4 39 26 3¢

» ol 36 36 34 s ofy pottun ), Hae swalleg

W the wadoo Cwen «
\%\j\fwohima Yoo shalls ( Qv%i ?hﬁf@) coiad duwe Xo

afkcadwe e o4 Yo \'\Uvm
Y :
m e e Qals- i Ha LY\U\E&')\ ;,. -Q,q.'\ ]-

e St o ey g TR
PN



6. Write an equation illustrating '
a. the heat of formation of of LiCl (s) _ Li C,Q (s
LiGs) + & Q@ Q) — )

b. the lattice energy of CsBr(s) o
Gra) v B (9) — (80 ()

. the di iati f ClL -
c. the dissociation energy of Cly (g) C,Q_L (‘}) —_ Z,CQ[})

d. the sublimation energy of Mg (s) [
Mg (s) —> W &) ~

e. the electron affinity of I(g) T (%’) b olem — T (})

g) the first ionization energy of Ca(g)

C_’Q, (%) e CO»J‘- (9) 3 e

7. Consider the types of crystalline solids:

a) ionic, b)metallic, c)covalent network, and d) molecular

to answer the questions given below:

Which conducts electricity in the solid state? e rallic

Which conducts electricity only in the molten state (liquid state) ¢WA (.
Which has low melting point? ~onoke awl a

Which is known to be the hardest? Cirelan b neTWn K

Which is soft and does not conduct electricity? ol adan

Which has lattice points occupied by positive and negative ions? e
Which has lattice points occupied by atoms? ¢ ppalan| nerwa N0

8. List the major intermolecular force in each of the following

a) Hy b) NHj3 ¢) OCl (bent geometry) d) CHgy(tetrahedral geometry)
Lndon htadnu%u? clipeks - dipela Londlon

9. Define: molal boiling point elevation gonstant, Ky. | . \ wely U’ﬁ nevwy c-egj,\&
- N ol A Xo dASSﬁ\U\V\ A ~3
T Yeduas B ob o000l Sl G USRTD LV Ry o6 Soloent

If Ky, for water is 1.86 "C.i(g/rﬁole. How many units of degrees will a solution of 1.00 m -k

% : [}
Mg(CoH305); rise in temperature? 2 molls o wms K 867 C o ¥

10. A large value of an equilibrium constant like 10™7 | indicates that the position of
equilibrium lies further to the ¥ %ﬁt
(right, of left)

11. Define: Normal boiling point

X Vv Ve biﬁi-ﬁfl\f\s E)OiV\T <r$ Q. *QA‘%LU\-C’ ok \G.,Q‘W\:
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12. Draw the phase diagram for water and label the axis and the physical states in each
region. P

13. State the physical state of the dispersed phase and continuous phase in each of the

following colloids: . . : 5 d
a. aosol i d}\s\\gﬂ QQ\GA.Q&CQ %__C*E_A__d 3y Codanuo p%\(lM coudd b‘(i_‘{a

b. an emulsion \Wm LE d W“wcuo Q%m (,g‘_(j__J«_Md

mw N y
diowse_a\ phae o g \0‘ ol w0 wo @\\M v 4l 0

c. a gel

14. a.. Determine if a decrease in pressure at constant temperature favors the formation of
reactants, the formation of products, or neither?

i Ho(g) + Cly(g) =~ 2HCI (g) a. N Y
ii. 2 KClO3(s) === 2KCl(s) +3 O3 (2) b, gmgdudz
ii. PCls(g) ~= PCl; (2)+ Ch (g) c. Mbdﬂ"@

b. Which of the above equilibria has K=K ? \ K(? = = QR'\_ ) (

Do= W oduds- W ql;ma
15. a. Whati 1s the equilibrium constant for the reaction glven low, if K51 =1 OxlO and

Kop=1.4x10"

—

HsS (agq) + 2HO (1) ~— 2H30 (aq) + g (aq) " f_h?
Sowatl* T, 1%, = (oo ) (™) Lrna™ D
Answer:

b. What is the {S "] concentration of a 0.10 M H3S(ag)?

Answer: _&g_) \"\‘Q Loy w10 “'l

16. Determine if each solution given below is acidic, basic, or neutral at the eqmvalence
point.

a. titration of NHj3(aq) by HCI at the equivalence point. _N ¥ %IC(} “ (LD senl, N Hq e ‘\

fom g atdic Sotw
b. titration of HCHO», by NaOH at the equivalence point “g ( [;H ) 6 sl - H‘U— o “

_%\;I\L\‘:n LY\3 b U, .ﬁd{wbbm
c. titration of NaOH and by HCI at the equivalence pomt W
‘ . —fd-q@ w wSQVJ‘ N@ '&-ﬁ




17. Oxalic acid, HyCyOy, has values of K,;= 5.6 x 10 and K4 = 5.1 x10"°. Find Ky, for
the following equilibrium:

HCy04 (agq) + HpO() = H;C04 (aq) + OH (aq) -3
Answer: K . oo - 1o no-H 1.@ X\O

< n AL <. -
18. Determine if each solut1gh‘g%ren below i? a buffer. S 6% w0

2. 04moleNHyand 02 mole HCl  a_I\yH s wnd MW ?ﬁ\““d %
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19. A\lcohol and water form ideal solution. At a certain temperature the vapor pressure of
alcohol is 140 torr and that of water is 50 torr. What is the total vapor pressure in a closed

container that has a solutlon made of 2.8 mole alcohol and 7.8 mole water?
Setwp:  APE Ky e Vatehd  F Fadu Pwan
2dwk  (14olown) 4 1.3 ok (se° \(SUL)

@ %-\"I-%)‘m&l E q,.,_-y,q,) moke
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20. A 0.010 M NH3 solution has [OH ] = 1.00 xl{} M. What is the percent dissociation

of NH3 in the solution?
Setup:

w3 00 = LLOORIO Wiq K\ 00
9/&1%0&&1@“ . ES\H \ ‘\m_fX\ ;olo mele
LA 0 ‘%%

21. The vapor pressure of water at a certain temperature is 450 torr. What is the vapor
pressure of a solution that contains 2.00 moles sugar and 18 moles water at the same
temperature?

Setup: N P= %a\m‘. R solveu | ,ﬁm)

t% wmolkes (4 Yorm) ——
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22. Cadmium (molar mass= 112.4 g/mole) crystallizes in a body-centered cubic system
What is the mass of a unit cell of cadmium?

Setup: ,
ona o 2akoua
j), e [ Nvaeke \( W2y G-
(-éal*g 7'3GJ\CN-®) vmike (4
umi el : 1o

Answer
23. A metal crystallizes in a body-centered cubic lattice. The radius of the atom is
2.22 XIO_S cm. Calculate the volume of the unit cell.
Setup:

a = q el = i—i(me.?&* o Cu«,\\]
5} NE
\/W‘\,&M a’= LS 1> NO cm)

Kﬁ‘s'“'r'ef
24. A metal crystallizes i a face-centered cubic lattice. The volume of the unit cell is
1.64 x 10°2% cm™. What is the radius of an atom of this mgtg_l_z____, <7
Setup: a = 3\}——‘—‘ B\jfiné'-f €10 -2z ‘W\ = oS 47 NIO W
= S\4T N io‘%C’W}
2 &
)2 = =
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Answer
25. K, for acetic acid, HCoH30s, is 1.8 x 10™

. What is the [OH ] concentration for a
0.25 M of sodium acetate? - =0 , -
Setup: . C‘LH30'L + HLO = \H C‘ H‘boz. +OH
C Imiwed ame L 1S Q o
chenae wlnt o + X
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Ecz H.ioz,_J Answer 15;1.2%10 M
26. It took 47 seconds for an unknown gas to effuse, whereas Cly(g) (molar mass=71.00
g/mole) requu‘ed 85 seconds. What is the molar mass of the unknown gas?
Setup: L_*_)EU \ :
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27. The amount of phosphorus in a 17.50 g sample of a compound was determined by
converting the phosphorus to Ca3(PO4)2(s). The Ca3(POg4); weighed 28.55 g. What is the
percent phosphorus in the original sample? (molar mass: Ca3(PO4)» —279 3 g/mole)

Setup: 4. %S}@(POS (\W\Lﬁ ( L?O\B \{ QY‘M}‘&:} X

279 33@3(?(2{]2\|md@&1(()0) \MJQP
= 349
JAnswer

a, SO3 b. HCIO3 (Cl is chlorine)
g -
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s 02 ap \") |
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29. Find the concentration of [Na ] after mixing 12.5 ml of 0.320 M NaNO3 and 8.44 ml

of 0.540 M Na3POy. , 01254 (320 we WU@) _.*_‘ﬁd‘i‘&f) L, 66 16 'W '

Setup: vwale fe NO 3
mo%wﬁ( 540 mel M QU )(M) — 3.4 %6 “mal Vg *+
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30. Consider the hypothetical equilibrium:

3C+4B <= 2A+3D
If 3 moles of C and 4 moles of B are placed in a 4.00 liter container and allowed to reach
equilibrium, the mixture is found to contain 1.5 moles of D. What is the amount of C at

equilibrium?
Setup: ' p \ : ,
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