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Which of the following atomic symbols is incorrect?

(A) 3P (B) '%F (C) ¥5C1 )ET ¢ (E) 13C

The ion N3 has

{A) 7 protons, 7 neutrons, 4 electrons  (B) 7 protons, 7 neutrons, 3 electrons
(C) 7 protons, 14 neutrons, 7 electrons (D) 7 protons, 7 neutrons, 10 electrons

(E) T protons, 7 neutrons, 7 electrons

Which of the following formulas is not correct?
(A)Ba(OH); (B)LiS (C) Nal (D) KClI (E) MgSOs

A sample of iron weighing 15.0 g contains how many moles of iron atoms?
(A)3.72 mol (B) 0.269 mol (C)0.118 mol
(D) 0.577 mol (B) 0.G780 mol

An alkali metal oxide contains 83.01% metal by mass. Determine the identity of the metal.
(A)Cs (B) Li OK (D) Na (E)Rb

Which compound has the smallest molar mass?
(A) CaHs (B)CHsCl  (C) COq (D) CoH4O  (E) none of these

Which of the following contains the greatest percentage of nitrogen by mass?
(A) NH; (B)HCN (CyN20 (D) NO, (E) CsHaN30s

What volume of 2.0 M HCI can be prepared from 2.00 L of 9.00 M HCI?
(AY444 ml. (BY4.50L (C)225L (D)9.00L  (E) none of these

In the reaction Zn + HaSO4 — ZnSO4 + Ha, which element, if any, is oxidized?
(A) Zn BH (&6 (MmSs () none of these

What are the oxidation numbers of carbon in CO; and COs™, respectively?

(A)+2,+6  (By+d, +4  (C)-4,-4 (D)+H4,+6 (E)—4,-6

Body temperature is about 308 K. On a cold day, what volume of air at 273 K must a person
with a lung capacity of 2.00 L breathe in to fill the lungs?
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(AY1.131.  (By226L {Cy1.77L (D)3.54L  (E)none of these

At STP (4% % Jk #&) the mass of 680.0 mL of a certain gas is 0.850 g. What is a possible
identity of this gas?
(A) CO (B) Ar (C) Oy (D)CO,  (BYHy

If, at a given temperature, the equilibrium constant for the reaction Hag + Clagy & 2HClg) s
5.0, then the equilibrium constant for the reaction HClyg = (1/2)Hag + (1/2)Clag) can be

represented as
(A) 0.040. (B) 25. (C) 0.45. (D) 0.20. (E) 5.0.

The equilibrium constant for A + 2B = 3C is 1.0 x 1076, Determine the equilibrium constant
for 4A +8B = 12C.

(A) 1.0 107 (B) 1.0 x 10% (C) 1.0 x 10°¢

(D) 4 x 107 (E) 4x 1076

Which of the folfowing represents a conjugate acid-base pair?
(A) HaPO4~ and PO#> (B) HNO3 and NO3™ (C) HCl and NaOH
(D) HSO4 and SO* (E) none of these

The HSO4~ can act as either an acid or a base in water solution. In which of the following
equations does HSO4™ act as an acid?

(A) HSO4 + H,0 — SO+ H;0"  (B) HSO4™ + HaO — HeSO4 + OH

(C) HSO4 + HaO" — SO3 + 2,0 (D) HSO4 + OH™ — HaSOs + O”

(E) none of these

What is the molarity of a NaOH solution if 25.0 mL of this solution reacts exactly with 22.30
mL of 0.253 M HaSO0«?

(A)0.284 M (By 0451 M (C)0.567 M

(D)0.226 M (E) 0.113 M

Calculate AE for a system that releases 32 T of heat while 69 J of work is done by it.
(A)3217] (B) 101 J () -1011r  (D)37] (Ey-371J

Which of the following is the net ionic equation for the reaction that occurs during the titration
of HNO; with KOH?
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(A) H* + OH- — H;0 (B) HNO2 + KOH — K* + NO;~ + H,O
(C) HNO; + OH™ — NO2s + Ha0 (D) HNO; + X' + O -+ KNO2 + H,0
(E) HNOz + H20 — NOy~ + H30*

One mole of an ideal gas is expanded from a volume of 1.00 L to a volume of 10.18 L against
a constant external pressure of 1.07 atm. Calculate the work. (1 L-aim=101.3 )
(A)-9.8217 (B)-0.0970 1 (C)9.951

(D)-930 x 10%J (E) -9.95% 107 ]

Consider the process Ag) & A¢). An increase in temperature favors which direction?
(A) to the right (B) to the left {C) neither
(D) Maore information is needed.

What is the oxidation state of Mn in MnO4~?
(A) 1 (B)S @7 (Dy-l (B)3

How many electrons are transferred in the following reaction?
SO3(ag) + MOy (ag) = SO (ag) + Miiz* (ag)
(A)4 (B) 10 ()3 (D)2 ()6

Which of the following frequencies corresponds to light with the longest wavelength?
(A)S.12 x 1012 57! (BY3.20x10°s7! (C) 8.50 x 10% 57
(D) 3.00 x 10 57! (B) 4.12 x 10° 57!

Which form of electromagnetic radiation has the shortest wavelengths?
(A) gamma rays (B) X rays (C) radio waves
(D) microwaves (E) infrared radiation

For the elements Rb, I, and O, the order of increasing electronegativity (5 & ) is
(A)Rb<O<F. BYRb<F<O. (CYO <F <Rb.
DYF<Rb<O. (E) none of these.

In the gaseous phase, which of the following diatomic molecules would be the most polar?

(A) NaCl (B) CsF (C) NaF (D) LiF () CsCl
Which of the following molecules contains a nitrogen atom that is sp® hybridized?
(AYNO2 (B) NCI3 (C) C:N2 (DYN2 (E) HCN



29.

30.

3t

32.

33.

34.

35,

36.

37

What is the hybridization of C in the molecule CO?
(A) dsp’ (B) sp? (Cyd’sp>  (Dysp (E) sp’

For the reaction 2A + B — products, the following mechanism is proposed:

A+B+=M

A +M — products

True or False? A catalyst never appears in a rate law.

(A) True (B) False

For the reaction aA — products, select the reaction order(s) that best fii(s) the observations.
The half-life is constant.

(A) zero order in A (B) second order in A (C) first order in A

(D) all of these (E) none of these

Which of the foliowing is most likely to be a gas at room temperature?
(A) CH;0H (B) CsHis (CY K20 (D) Oz (E) MgF

Which intermolecular force is the strongest?
(A) polar covalent bonds (B) ionic bonding (C) London dispersion forces
(D} hydrogen bonding (E) dipole-dipole interactions

An aqueous solution contains 46.6 g of KNOj in 270.8 mL of solution. What is the molarity

of the solution?
(A) 0.125 M KNOs (B) 0.172 M KNO3 (C) 1.70 M KINOs
(D) 0.00801 M KNO3 (E) 0.0575 M KNOs

An aqueous solution contains 171.2 g of NaCl per liter. What is the molarity of the solution?
(A)3.535M (B) 2.930 M {C) 0.2066 M
(D) 0.1712 M (E)2.501 M

What is the most abundant (by mass) element found in the human body?
(AYO B)C (C) Ca (D) H20 (E) H

In which group ate the elements listed in correct order of increasing first ionization energy
(3% EEAE)?
{A) Al>Si>P (B)Na>P>ClI {(C)Cs>Na>K



(D)YK > Ca > Ge (E) Cs <Rb < Na

38, What is the maximum oxidation state of chromium?
(A)+4 (B) +6 (C)+3 DY +5 {E) none of these

39. Which transition metal can exist in all oxidation states from +2 to +7?2
(A) Fe BYV (C) Cu (D) Mn (E) Cr

40. How many isomers of C4H g are there?
(A)S (B) 6 (€)2 (D)3 (E) 4



STOUY T

BIL

SIN3N3T3 3HL 40 319VL J1d0lddd

Y rrmmon | aaoan | e | ANELSS | NNEOAIYD | FIFEHGE | WM | WOORENY | WOINOLTIA | ANINALEN | WTANVHN | WWovons]  AnioH; T womeroy (o162} 162297 88 TN iy amg
. . . .y - ..m:m. .. a\ﬂﬁ . L 10T SIS M0 30 ST Sheory (1)
FT ) OR | DIRT | g L ST | O NG | WD WY | Bl 4N | 0 B4 | 4L | OV
{29z} copiies) Tor|lesz) ro1|(252) 001 [{ese) 66 |lisz) g6 ilve) Le|lve) 9gllevzl ©f livve) b6 {2£2) Cg |E0BEE T4|POMEZ 16 | POZEZ 06 | (222 68 oo upolad wam
FATNTLOY g =
[ /gink=T el WIS LA HAMNHL WITEES WRIPIOM | RNISORASAD Laigli=7-EA8 WHENPIOOYS | WNIZOUN3 WNRYWYS | INMIHIEWO0Ed | IWOIWACOEN | ARIMAGOI SR WORED TINYHING
n] L gA |wWL | 1 | oH | AQ | 9L | PO | ug wg |\ Tg | PN | Ad | 3D | ¥
SEIy Ll SUELL L €SSl §0|STASL.RO |E6YOL [0 10SZSL 00 |SE'ES G| GZUSL G| SELSL €Y [SE0SL 7|15k} 19| TEML 09 |16T0YE G5 ZHOVL RG|IGBEL /G
TOINVILLNY T
HeuRS i {LOZ & WBHADOD
HOSSINYDD mz_mmmzzmwa AITUGHIAN | WIACDSOK | ARG WAIMOKIN | WNIDINGS0T | WNINEDANE0 | PNLOVISHRIYE | WIEENLENW WIHSSYH HISHOR 7 WAloBOEYaS | wWhinena | AeadodEn aprugoy WK WOIDNYHY
ey — "

Sl en | AT |90 W | N | TD | B X@ | uw | SE | U@ | BF | @@ | A |r1ev) ®E | A
(vez) 1T | (62 LTT [(167) 011 (682 o17 {Gez) pii {tswe) €11 |isea) Zu1|(082) 1ot [(1e2) OIT|(ec2) 60T |lae2) BOT|(2:2) L0} | (L0) YO |(082) s0T|(oe) poy) EOLOR |2z gg|teze) (e
NOTEY BNVISY | WDINCTOL | HLOWSI ovan WOTIVHL | Aarouaw 109 WhHd | Rno WAMISD | WONGHY | RELSONNL | WAMINYL | WANSVH  [opureypneep| WORYE [ WOiSEYD
my |tV |od | 94 | 1L BH | MV | 3 | A | SO | W | M | BL | JH [m1e1) BE | SD
lzzz) 9% o1z ¢g |(607) +8 |9FTUE £8 | TUDZ 78 |6CPOZ 19| BTO0Z OF | 46'96L GL|BOU'SEL BLITTTEL LL|ETUSL 9L]1Z98F §L|PEEL PL|SEORI £L | STRL UL [L-L5 lepist 951 i6ZEL &€
NONZX BNITOT HRETTEL ANDNELNY (3N MRONL WY HIANWE WOy TIvd HNIQOME FIINZHLINY | WNLINHDAL | MONE0aLI0N WSO WONCIYE WNRdELA WOLNCULS WniarEny
X 1 3L, 1 aS | u§ Ul | PD 3V | pd WI | MY O | UN | 12 A IS 1 qd
STt be |065ZL £S5 |0S/T) 7S iSLEl TS| LISL 05 |ZEYM 6P |1FEM 8F|I8L04 LF |2VO0L §F I6ZCL St L0701 by ({8} £F|G6'96 T | 90626 [r|+ZTL6 OF | 90680 6E1T5U8 RE|OKSE LE
NO LAY ININOUE RONESTES DINISEY WNINYIHEZD wWANND DN f-cl 0 ] RER] faliclval NOY! HEINTIANYIN | WANDHHD TMOYNYA FITINYLLL WNIONYDS WNID™D PIRISSYADd
1y ag | e |sv |en |®D oz [nD | IN [ 0D | °d WA AD | A | IL |98 | BD | M
GELCE OC | v056: GF [146'8L PE|E26WL €F UL TE|CRZLG9 TE|BE'SS OF |OPSEQ 6T | L6905 BT | SEEHI LT |SE'SE 9T Em.vm 57 | 96615 L | 2r60C €Y Tmmé T71986'%F 17| 82001 QT 8BOEE 61
{ noowe TNHOHD | HRHLINS | SAHOHMJSORD | NOOMIS | wriNsimY ZF =0 11 -0t 8 L LS S ¥ € [ wusawoww | wmoos
Wi s | d|S|Iv S | BN
SYEEC RL|SFEE L1|90ZE OF|rIGOE £1|500°8C $1 [EBESC €[ TV ININATH -~ NOHOB S0EPZ Z1 | 068TZ [T
NOIN ININOOTE NIDAXD NIDDHLIN NOSYYD NOECE m e JOBMAS RNITAH3E WiHEN
IN h; | ] N D d 1) SSVIN DUNGIY SALUNTIY —{ 180t § e ymgwnn cimary T
08l0Z [ |8568L g |BEE'SL g |00%L £ lbozi gileol ¢ ; T g ¢

ey ey N ! T [N [gRa61) SPT——
Has L LU W 9D SLwR Rl £l IIUANRE LOVILEEY TV IINEHD MOUYGNEHIND DY DV NBDOHAIN
@HIM SHIRMWNN 470UD SEIAWON 4M08H

dNO¥D

(o}

Jorydd4



