
....
 

15. Whal is the molar mass of iron(Ul) nitrate, Fe<NO:lh? 
(A) 118 g.mol-1 (B) 145 g·mol-1 

(C) 242 g.mol-1 (D) 354 g.mol-1 

PHYSICAL CONCEPTS 

16.	 What is the volume in liters of a balloon that contains 
7.60 mol of hydrogen gas. H2o. at STP? 

(A)	 0.339 L (B) 15.2 L 

(C)	 85.5 L (D) 170. L 

@ Asample of a compound contains 2.03 gofcarbon, 
0.26 g of hydrogen. and 2.71 g of oxygen. What is its 
empirical Connula? 

(A)	 CHO (B) C2H30 

(C)	 C2H3OI (D) CsHIlO 

@ Can 36 gof waler, H20, be produced by reacting 16 gof 
oxygen. Oz. with 24 gof hydrogen, Hz? 

(A) Yes. because the mass of me reactants is 36 g. 

(B) No. because there is not enough oxygen. 

(C) No, because hydrogen is in shon supply. 

(D) No, because mass has to be conserved. 

19.	 Use this table of standard heats of formation to help you 
decide which compound is the most stable at room 
Lernpetatwe. 

..---------.....-~
Compound 

HCI(g} -92.3 
HBI'{g) -36-4 
H2S(g) -20.1 
HI{~) +26.5 

(A) HCI (B) HBr (C) H2S (D) HI 

@ What mass of zinc, Zo. is produced when 54.0 g of 
aluminum, Al. reacts with zinc chloride. ZnCI2? 

2AJ(s) + 3ZnCI2(aq) -) 2A1Cl:(aq) +3Zn(.1) 

(A)	 65.4 g (B) 81.0 g (C) 196 g (D) 409 g 

21.	 2NOztr) p N204(g) + heal 

When N~(g) and N204(,) are at equilibrium in a 
SlOppered flask. increasing the temperawre of the system 
causes the number of moles of 

(A)	 N02 to increa~ and NZ04 to decrease. 

(B)	 NOz La decrease and N204 to increase. 

(C)	 N(h to increase and N204 to increase. 

(I) )	 NOJ, to decrease and N204 to decrease. 

22.	 Whal is [.he activation 
2 -" 1-----­

energy. EAt for this 
~ oM	 .-.-+-~_process? 
~ 
~. ~---
i • '----- ­

••e:tb.'I"""m~ 

(A) +40 kJ (B) +20 kJ 

(C) -20 kJ (D) -40kJ 

23.	 If a reaction has a large equilibrium constant. it 

(A)	 must be exothermic. 

(B)	 must produce a ga'iOOllS product 

(C)	 will reach equilibrium very quickly. 

(D)	 contains more products than reactants at 
equilibrium. 

ATOMIC AND MOLECULAR CONCEPTS 
& THE PERIODIC TABLE 

24. Within a family. as atomic number increases 

( A) elecrronegativity decreases. 

(B) ioni7..ation energy increases. 

( C) atomic radius c.Ieaeascs~ 

(D) oxidation state increases. 

2S• Which elenlcnt has this electron configuration? 
1s22il2p63s23{P4sI 

(A) cesium (B) potassium 

(C) calcium (D) scandiwn 

2~. Aparticle with 8protons. 9neutrons. and 10 electrons 
has amass number of 

(A) 17 and acharge of -2. 

(n) 17 and acharge of +2. 

(C) 18 and acharge of -2. 

(D) 1& and acharge of +2. 

27.	 Which is the fom\ula for apolar molecule? 

(A)	 ~ (B) P4 (C) H2S (D) C02 

@ Use Ibis table of infonnation to help you find the average 
alonlic ma.~ of this element. 

Atomic Mass a.mu Natural Abundance % 

137.98 67.80 
138,99 11.40 
140,98 20.80 

(A) 137~3 (B) 138.7 (C) 139.0 (D) 139.3 



@ \\1lat volume of a 12.0 M stoCk ~lu.tioo of hydtocbJoric 
acid. Hel. must be used to prepare SO.O mL of a 3.00 M 
solution? 

(A)	 3.00 mL (8) 12.5 mL 

(C)	 20,0 mL tD) 200. mL 

J 1.	 What is the equilibrium constant eXpteSsion. Keq" for lhis 
reaction? 

Cc.) + 2HiXt> f.t C~<t} .. 2Hz(r) 

(A)	 [C02) [HlP (8) fHz2]2 
[H20)' (C02) (H1l2 

(C)	 (C~J (Hz12 (D) [el {Hz012 
leI [H2012 (C0:11 (H2J2 

38..	 Which pH value is associated with the solution that has
 
the h.ighest concentration of hydJ'cnium (hydrogen) ion?
 

(A) 1. (8) S (C) 7 (D) 13 

39.	 The formula for a c:enain chloride of pbosphorus is po), 
What is rhe fonnu.fa for the oxide of phosphorus if there 
is no change in the oxidation number of phosphorus? 

(A)	 PO (B) PO) (C) P203 (D) P20S 

.( o.	 Which statement is ....----v-o-ltm-.-eter----­

(A) eu is the calhode and wilJ increase in mass. 

(8) Zn is the cathode and will increase in mass. 

(C) Cu is the anode and wiU increase in mass. 

( D) Zn is the anode and will .nc:rease in ma..\S. 

19.	 what is the mokc.uw geometrY (shape) of the
 
ammonium ion. ~'114"'?
 

(B) pyramidal 

(D )	 trigonal planar 

30.	 Whicb compound contains bonds with the grealCSt ionic 
chazacta'! 

(A)	 BtCI (8) NiC:ll (e) eaCh (D) AsCl~ 

31. A stable isotope of cobalt has an atomic mass of 59 arnu 
and an atomic number of 21. Radioactive cobalt is formed 
by bombarding this cobalt isotope with one neutron. 
What effect would this bombardment have on the alOm'? 

(A)	 Both alOmlc mass and atomic number would 
increase.. 

(B)	 Bach atOmic mass and atomic number wouJd 
~. 

(C) 11le atomic mass would increase while the atomIe 
numb« would remain unchanged. 

(D)	 The arOOlmass would remain unchanged whiJe the 
atomic number would increase., 

Consjder these equations in answering qUe$tions 32 and 33. 

Equation I. ;H + ~H ~ ~He + energy 

4 I. 11 I
 
~uationn. 2He + 1N ~ .0 + lH + energy
 

110. 210 0
EquationUt .,8t ~ ,.Po -+ _it + energy 

235 I 1..:3 9() I
Equation IV. 9'2U + on·,.... S6Ba + 36Kr -+ 3tP + energy 

3 2•	 Which equation describes a reaction that ('oold produce a
 
chain reaction?
 

(A) J (B) II (C) In (D) IV 

3J • Which equation describes a fusion ~tioo? 

(A) I (B) II (C) III (D) IV 

J 4.	 What is the name of an alcohol with five carbon atoms? 

( A) 2~pentene (B) 2-penlyne 

(C) 2-pentanol (D) 2-pcntanone 

SOLUTION CONCEPTS 

@ What volume or O~200 M Hel wm neutralhe 30.0 mL 
of 0.400 M NaOH? 

(A)	 2.40 mL (8) 2.67 mL 

(C)	 15.0 mL (D) 60.0 mL 

true for the 
e1ectrochemical cell 
oCZnand Cu1 

Cu2.+ ... 2e- -+ Cu 
£0 <= +0.34 V 

Zn2• +2r -) Zn 
£0 =-0.76 V 

Zn2... 

solution 



PART 2 
FUNDAMENTAL CONCEPTS 

.. 1.	 Add these two measurements: 
3.60 m + 1.00 em
 

The resuJt is
 

(A) 3.61 m (8) 3.6100 m 

(C) 3.70 m (0) 4.60 m 

42. Which is used to measure 5.0 mL most accurately? 

(A)	 (Ii}

8
M 

g 
N
 

(e) (D) @ 
4 J.	 What gas is produced when magnesium melal~ Mgt reacts 

with hydtocbloric add. Hel? 

{A)	 H2 (8) ~ (C) Cl, (0) MgCtz 

Use this heating curve to answe·r questions 44 and 45. 

~---~I 

Q 

1


44.	 Which lew represents the heeling point of [h.is 
SU~? 

(A) M (8) N (C) Q (D) R 

4 S•	 Which segment of1bc graph represenlS the phase with the 
highest average kinetic enugy? 

(A) AS (8) Be (C) DE (D) EF 

4'.	 When 0.10 mol of hydrogen an~ O. 10 mOt of helium are 
in separate. closed 3.0 L flasks at 100 OC. dte two gas 
samples have the same 

(~)	 mass. (B) density. 

(C )	 pressure. (D) specific heat. 

€!>	 How many atoms are in 1 x 10-3 mol of belium~ He? 

(A)	 4 x 10"'~ (8) 6 x J()2o 

(C)	 6 x t@3 (D) 6 x IOU 

@ Vlhat is the mass of 3.20 mol of bromine mo1e(ule·s~ 
Br2: 

(A)	 25.0 g (8) 49.9 g (C) 256 g (0) 511 g 

.. 9. What is the formula (or tinaV) sulfide? 

(A) SnS2 

(e) Sn4S 

50. What is the anion in a solution of niuic acid, HN~? 

( A )	 nitrate ion (B) nitric ion 

( C ) nitrite ion ( D) nirrous ion 

S1. Whieh coeff~ienlS balance dUs equatioo? 
? CaClz + ? Na3PO. -. ? Ca3(PO,dz + ? NaCl 

(A) 3.3. 1. 3 (D) 3.2, L 6 

(C) 2.3,6.6 (D) 2, 3.2,6 

s z.	 Water that does not ea.~ily form a soapy lather may 
contain calcium~ ea1+. magnesium, Mg'lt>. and iron. 
Fe)· ions. The process of removing lhe.se ions is catledt 

(A) reduction. (8) seteening. 

( C) water softening. (D) the Habet process. 

53.	 The yeUow fl3me obstfVCd when baking soda, NaHCO), 
isspiUed intO a burner fbune is caused by w: element 

(A)	 sodiUM. (D) hydrogen. 

(C)	 wbon. (0) oxygen. 

PHySICA.... CONCEPTS 

@	 A gas has a volume or '38.0 mL at 23°C and 98.7 kPa of 
pressure. What will its volume be al standard temperature 
and lftSSure? 

(A)	 34.1 mL (B) 36.0 mL 

(C)	 40.1 m.L (0) 42.3 mL 

@ ISOOCtane. C,H 18. undergoes combustion to form carbon 
dioxide, C02_ and water. H20. How many moles of 
oxygen !tIS are needed to te3CI compleceJy with 1.25 mol 
of isooctane? 

2CsH13{l) + 2SO;t.t) --4 16C(h(r) + 18H~) 

(A)	 1.25 mol (8) 12.5 mol 

(C)	 15.6 mol (D) 31.2 mol 

@ The beat of combustion of propane. C3Ha. is 
2220 kj·mol-J• How many grams of propane must be 
burn«l1O produce SSS kJ of heat? 

(A) 0.25 g (8) 4.0 g (C) 1J 8 (D) 176 g 
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@	 A mixture of gases contains 1.0 mol of nitrogen gas ATOMIC AND ~fOLECULAR CONCEPTS 
~(Nz). 2.0 mol of argon gas (Ar)~ and 2.0 mol of noon gas & THE PERIODIC TABLE
 
(Ne) at a total pressure of 5.0 atmosphaes. What pressure
 
does the Nl gas exen?	 64. How many neuttons are present in :Bf? 

(A)	 0.25 atm (8) 0.50 aun 
(A)	 3,S (8) 45 (C) 80 (0) 115 

(C)	 1.0 attn (D) 5.0 aun 
65 • The clements 00 the current periodic table are arranged® Pectin<>se. a simpl~ sugart has an empiricaJ fannula of according to increasing

CH10 and a molar mass of ISO g·mol- t • What is its 
(A)	 atomic mass.. (8) atomic numbel.molecular formula? 
(C)	 mass number. (D) number of neutrons.(A)	 CH~ (B) SCH~ 

(C) CsHu)Os (D) C6H1206	 66 • Members of a family have simi.1ar chemical behavior 
because they have the same
 

Consider this equation.
 
(A)	 number of valence electrons. 

H2SO,. + 2NaOH -+ Na2S0. + 2H20 6J/ =: -112.4 kJ 
(B)	 number of energy levels.How much energy is absorbed or released when 1.0 m<>l
 

of water is formed? (C) number of protons.
 

(A)	 56.2 k1 absorbed (B) 56.2 kJ released (D) atOmic radius. 

(C)	 112.4 kJ absorbed (D) 112.4 kJ released 6 7. How many electrons are presenl in the phosphide ion. 
Pl-?60.	 Which region of
 

the graph
 (A) 3 (8) 12 (C) 15 (D) 18 
representS the 
molecules that 68. How many eJectrons can be added to the second energy 
have the highat levet of an atom that has the electron configutation 
kinetic energy? 1s22?2p21 

(A) 0 (8) 2 (C) 4 (D) 6 

(A) I (8) 2 (C) 3 (D) 4 
69. Which substance (orms hydrogen bonds? 

6 1 ~ Charcoal briquettes bum slowly in air while phosphorus (A)	 H2 (B) CH30H 
burns rapidly. Which faclOr best explains this
 
phMomenon? (C) CO2 (D) en.
 

(A)	 ~ (B) temp¢l3lurc 70. Which set of elements is arranged in ol"de( of increasing 
( C ) concentration (D) nature or the reactants metallic behavior? 

(A) t Br. Cl (8) AJ. Sit P 6 2. In this equilibrium system 
2COtc,) + 4H20(,) J.f 2CH30H(,)+ 3~(g) (C) Na. K. Rb (D) C.NtO 

the conocnrration ofCH30H ean be increased by 
7 1.. Which set of compound..~ contains (Jnly covalently 

(A) removing 01.	 bonded atoms? 

(B) removing C~.	 (A) S<h~ Hel, MgC12 

{C } adding a calaJyst.	 (8) CH4. NH3~ OF2 

(D) decreasing the pressure.	 (C) NaCl. KBr.KNo, 

(D)	 K2S0... NY). CaC12@.	 What mass of lithjum is contained in 56 g of lithium 
bydride. LiB? @ A nuclide has a haJr·life of 20.0 min. If 12.0 g of sample 

(A)	 1.0 g (8) 8.0 g (e) 28 g (D) 49 g were Originally present. how mucb sample. in grams~ 
would be left at the end of 80.0 min? 

(A) 0.50 g (8) 0.75 g (C) 3.00 g (D) 6.00 g 



7 .3. \Vhic.h element on lhis periodic table is most likely (0 

combine with rubidium. Rb. to foml an ionic compound? 

=L 
...... 

_1..­ ~ i 4 

1 i I 
2 3 ( 1 f I 

JU. l I i J 
I I 1 I 

I 

(A) 1 (8) 2 (C) 3 (D) 4 

74.	 Which is the structu.ral fonnula for propene. C3H6? 

(A) H H 

a-{-C-}-H 
H H 

(8)	 H H H 

'C-H-t-Cl 
HI 'tI 

(C) H H H 

)C=H-!-~ 
H H 

(D)	 H H 

'\C=e-{-H 
/ ~H 

SOLUTION CONCEPTS 

J->'"t9	 An aqueous solution has {HJO""J or 4.0 x 10-4 ~'f. \Vhm 
is Its rOH-]'? 

(A) 4.0xl010 M (8) 4.0x1(J-4M 

( C) l.0 X 10-1 M ( D ) 2.5 x 10- 11 tv1 

7 1. Consider the reaction represented by this equation. 

HSO.C(aq) + NH3(41) ;;: 5042-(441) + NH.f"{oq) 

Which is a coojugate acid-base pair'? 

(A)	 HSC4-(aq)aOONH3(aq) 

(8)	 HS04-(a-t) andNH.t+-(44) 

(C)	 HSO"-(d'1)andSOi-(aq) 

(D)	 NH3(aq) and S042-(d:lt} 

78. Consider the reaction represented by this equation. 
CuD + H2 -+ eu + H20 

Hydrugen (Hv 
( A)	 loses electrons and is oxidi7.ed. 

(B)	 gains electrons and is reduced. 

(C)	 loses electrons and is the ox.idizing agent 

(D)	 gains electrons and is the reducing agent 

What mass of sodium hydroxide. NaOH, is needed to 
prepare 250 filL of 0.1 !vi solution?I Molar mass, M 

75. What is the equilibrium expression for the follc,wing 
reaction? 

NU) + 3H1(g) :;!. 2NH,{g) 

(A) I!::liJ. [3H21 
[2NHJJ 

(8) [2NH,] 
[N·ll [3H21 

80. What is the oxidation number (Of chromium in 
pota~ium dkhromate. K2Cr2O,? 

(e) (N2J [Hil) (D) [NH, )2 (A) +3 (B) +6 (C) +7 (D) +12 

- {NH1]2 (Nll [H1 ]) 


