New Material

(1) What is the coefficient of H, when the following equation is correctly balanced?

Fe;04 (s) + Ha (g) = Fe (s) + H,0 (g)

a)l
ds__

I

(2) Steel is

@1 alloy of iron
b) pure iron
¢) oxidized iron
d) a mixture of iron and silver
e) a liquid at room temperature

(3) Which mineral contains aluminum?

auxite
b) malachite
¢) cinnabar
d) galena
€) magnetite

(4) The Bayer process is a (an) procedure.

*@nydrometallurgical
) pyrometallurgical
¢) electrometallurgical

d) gas phase
e) oxidizing



(5) An alloy is a material that

ontains more than one element and has the characteristic properties of metals
b) contains gold
¢) contains one element
d) conducts electricity
e) does not conduct electricity

(6) The electron configuration of Fe is [Ar]4s*3d®, so that of Fe*" is

a) [Ar]4s?3d’
b) [Ar]4s?3d’
¢) [Ar]4s°3d’
d) [Ar]4s"3d’

Ar]4s"3d°

(7) When an atom or ion of the solid possesses one or more unpaired electrons, the substance is

a) diamagnetic
aramagnetic

¢) ferromagnetic

d) nonmagnetic

e) an electric conductor

]
(8) What is the oxidation state of cobalt in [Co(NHg)sg](NO3)2?
3 0 -1 2




(9) Which one of the following species is a potential polydentate ligand (chelating agent)?

a) NH;
b) CI
¢) CN’

4142 A
(10) How many d electrons are in the iron ion of K4[Fe(CN)s]?
ey .
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e)4

(11) The formula for sodium tetrachlorooxomolybdate (IV) is

@ XNay[MoOCL]

b) Na[MoOCly]
C) Naz [MOOCls]
d) [MoOCl4]Na,
e) Na4[M002CI4]

(12) The correct name for Nas[CoFs] is

a) trisodium hexakisfluorocobalt (I1I)
b) trisodium hexakisfluorocobalt (II)
¢) trisodium hexakisfluorocobalt (IV)
@odium hexafluorocobaltate (IIT)
e) sodium hexafluorocobaltate (IV)



(13) A geometrical isomer with like groups located on opposite sides of the metal atom is
denoted with the prefix

a) cis-
ans-

c) bis-

d) tetracis-

e) d-

(14) How many isomers exist for the octahedral complex ion [Co(NH3)3(H20)3]*?
X X
a) lf‘* i it ' i f \7(
12 (—Clex oy
03 ‘,\/ E ! /Ci
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(15) Which one of the following complex ions will be paramagnetic?

a) [Fe(H,0)¢]** (low spin) [ Avl4e geﬁ' P o
Fe(H20)6]3+ (low spin) A 48 50{ s T S 4 A %

C) [Co(H,0)4]** (low spin) TAT S Sfib S

d) [Zo(H0),)* [ p14E 5 jﬁ" W HH

&) [Zn(NH)J™ [, 5

(16) Which one of the following ions cannot form both a high spin and a low spin octahedral
complex ion?
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(17) Hydrocarbons containing carbon-carbon triple bonds are called

a) alkanes

b) aromatic hydrocarbons
() Alkynes

d) alkenes

e) ketones

(18) The general formula of an alkane is

a) ConHoneo
b ;%‘CnH2n
7€) CnHan+2
) Can—2

e) Cp,H,

(19) The structure of 2,3-dimethylheptane is

a) Cflh CH, d’”f; iy
CH,— CH,— CH,— |
2~ CHp— CHy— CH CH, CH,CH,CH,— CH— CH— CH,

b) HyC. CH, |
[ . CH,
CH3CHz"’ ?— CH— CH3 C) CH3
I
s H3C— C— CH;
c) HyC CH3 CH3 I :
| | CH,
CHZ—‘ C—CH- CHg
[
H,C CH,

(20) What is the general formula for an alcohol?

a) R-O-R’
b) R-CO-H

c)R-CO-OH
YR-OH
-CO-R'

e R



(21) What is the general formula for a ketone?

a) R-O-R'
b) R-CO-H
¢) R-CO-OH

(22) The general formula of an aldehyde is

a
@,R-CO-H
) R-CO-R!

¢) R-CO-OH

d) R-O-R’
e) R-CO-OR'’

(23) The general formula of a carboxylic acid is

a) R-O-R'
b) R-CO-R'
¢) R-CO-OR'

d) R-H
¢)R-CO-OH

(24) Optically active molecules that are mirror images of each other are called

a) allotropes

b) linkage isomers
enantiomers

d) cofactors

¢) peptides




(25) Which one of the following molecules is chiral

a) H I"

H—C=0 HO— ?‘.‘ NH,
by 0 CH,
l
H— C— oH °) III
¢ H H— C—H
|
l
CH;

Comprehensive Review Materials:
(26) Consider the following reaction:

A —2B
The average rate of appearance of B is given by A[B]/At. How is the average rate of appearance
of B related to the average rate of disappearance of A?

(BA20[AYAL
b) +A[A)/At
¢) -A[A]/At
d) -A[A]2At
¢) +A[A]/2At

(27) If the reaction
2A +3B — products

is first order in A and second order in B, then the rate law will be rate=

" a) k[A]gB]

b) k[A] [Bf
[A][B]

d) k[A][B]

e) k[A][B]?



(28) Use the information below to determine the order of the reaction in reactant B.

A+B—-P

Experiment Initial

Number [A] M) [B] (M) Rate (M/s)

1 0.273 0.763 2.83

2 0.273 1.526 2.83

3 0.819 0.763 25.47 . ,,

,. A o s e 70
a) 1 Fcz"r:z,t = ELL/%; \L%A y T\(JU*“CZ’ lé[ﬁgjj [Bll
ok EoRAZAN L\
d)4— rate, Il TR \ Ty, |
<L AT = CA M=

(29) The reaction A + B = 2P has K.=0.95 at 600 K. At the equilibrium,

a) products predominate substantially
b) reactants predominate substantially
@oughly equal molar amounts of products and reactants are present
) only products exist
e) only reactants exist

(30) Consider the following reaction at equilibrium:
2NH; (g) =Na (2) + 3H2 (g)
adding N, (g) to the container will

a) decrease the concentration of NHj (g) at equilibrium
@ecrease the concentration of Hj (g) at equilibrium

¢) increase the value of the equilibrium constant

d) cause the reaction to shift to the right

e) remove all the H; (g)
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(31) What is the conjugate acid of OH™?
a) 02
b) O
é:‘ﬂzo
d) O*
e) OH"

(32) Calculate the pH of 0. 25 M aqueous solutlon of NHj3. The Ky, of NHj is 1 8x10 >
w‘-‘\

= = ‘ l‘{
e B G T e
§ A T o o CaBH =26
3%1538 (2P S X ARMO > 2 G sugY o, X =22 %10 ’POH

@33 PU=A4.00 =267 =4/ 22

(33) An aqueous solution of will produce a basic solution.

£MCoONa
b) NaNOs

c) NaCl

d) HCOOH
e) NH4C1

(34) Consider the titration of 50.0 mL of 0.750 M hydrozoic acid (HN3) (K,=2.6x10") with
0.750 M NaOH. The pH of the solution before any NaOH is added is

2)7.00 MNs\‘Lﬂ —= R (&5 + Ny [&g\) 3
D879 o - RIS X® oS K= 442 X0
¢) 12.21 [HNg \ 035D

35 B —~ & T
ée)459 =235

(35) Consider the titration of 50.0 mL of 0.750 M hydrozoic acid (HN3) (K,=2.6x10") with
0.750 M NaOH. Calculate the pH of the solution after addition of 50.0 mL of NaOH solution.

Ny (eg) + He018) = Huz(eg) + B (ay)

a) 2.64 |
b) 7.00 jcg = UHNsY(oit l“ L I (L
C) 12.21 LN“& J G 7) \(&-

d).4.59 - . e
5&08 = A 20K0O i P%ﬁ» q4.42 ?ﬂ = 30K

/
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(36) Select the substance that is thought to be partially responsible for depleting the
concentration of ozone in the stratosphere.

@)chh
) CO,
C) 02

dN;
e) He

(37) The thermodynamic quantity that expresses the degree of disorder in a system is

a) enthalpy

b) internal energy

c) bond energy
ntropy

e) heat flow

(38) Which species below has AG%=0?

a) H,O (1)

b) PF3 (g)

¢) H20 (g)

)«HCO(P F3)4 (g)
2 )

(39) Consider the following table of thermodynamic data. All values are tabulated for 25°C.

Substance AG’: (kJ/mol) $°=0 (J/molK)
N,0 (g) 103.6 220
NOs (g) 51.8 240
NO (g) 86.7 211

What is the value of AH? (in kJ/mol) for the reaction described below?

N0 (g) + NO; (g) - 3NO (g) /mu Si w/w ,
Gyfs62 AG "”%Lf‘f (VO) = 065 (0] o (102) ~ R
Dss S8 2357 (8) ~ & (Mo~ SN = AFB el e
C .
o1 A@ - Al TaS

&(@ya{-\ﬁg“/((}*&‘g* Z_’_g,o”____’ii - AS6. 2
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(40) Which one of the following statements is true about the equilibrium constant for a reaction
1f AG for the reaction is zero?
=K
b) Q>K
¢) Q<K
d) K<l
e) more information is needed

(41) The value of AG® for the reaction below is kJ/mol, given that K=2.0x10 and
T=25°C.

2NH; () =Nz (g) +3 H; (g)

%
2

oM A= -RTL.K - wyqy, N sl

-4.2
c)-25
d) -50
e) -22

(42) What is the coefficient of SO4* when the following equation is correctly balanced?
ClO  (aq) + S;05> (aq) = CI' (aq) + SO~ (aq) (basic solution)
3; (Ze* ZH{"’* @07 ey - @“(&g\ 4 Hz""‘a'e)\/’g Y
% (>deqf%205 ey = 28087 (ke) + 40H (aﬁ) t&Xe }M
¢)4 }(‘{”.MW)* Y (VQ_U (ﬁ/ﬂ + 21D (¢ ) ‘k'gzOg [&J\) = ¢ (CHJ W

4+ 280" (ag) + et (M) + &
G TN R A
o (@&) t2tuU [w‘sh*@,,ug (ay) > Gy (ﬁ,&) */2"@% ”‘,\MB -+ hg(}/&)

(43) Which of the following reactions is a redox reaction?

a) NaOH + HCl — NaCl + H,0

b) Pb*" + 2CI" — PbCl,

¢) AgNO; + HCl — HNO; + AgCl

d) K5CrO, + BaCl, — BaCrQ, + 2KCl

(2H2 () + 03 (2) — 2H,0 ()
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(44) Given the following information

Half-reaction E’ed
Fe** (aq) + 2e — Fe (s) 044V
Cr’* (aq) + 3e — Cr (s) -0.74V

determine the standard p(otential (in V) of a cell based on the reaction:
Brid -

3Fe’* (aq) + 2Cr (s) — 3Fe (s)+2%r3+ (aq)
fe” (aq ¢ q

P = O ¢ - ;
Groz " EW = Clath) e (6v) = =04V = (<034 ) = 40 5ol
B) +2.80
¢) +3.10
d) +0.83
e)-0.16

(45) What one of the following process results in an increase in the atomic number?

a) gamma emission

b) positron emission
Lbeta emission

d) alpha emission

e) corrosion

(46) The reaction shown below is responsible for creating **C in the atmosphere. What is the
bombarding particle?
YN+ XY+ X= i
a) alpha particle
b) electron
eutron
d) positron
€) proton
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(47) What is the oxidation state of nitrogen in hydrazine?

a) -3
&
c)+1
d)o
e) +4

(48) The oxidation state of oxygen in O,F; is

a)0
b) +2
21
d) -1
e) -2

(49) In the reaction below, BF; acts as a (an) acid
BF; + F"— BFy

a) Arrhenius

b) Bronsted-Lowry
ewis

d) all of these

e) none of these

(50) P4Og is the anhydride of

J@H3PO3 V\{ G(D ¥ E\AZ/C} @Z‘ H%\)Dg
b) H3PO4 -
C) P40m

d) white phosphorus

e) red phosphorus.
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