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1 [fthesystem JaC0, (s} = Calis) + CO,fg)isat E:i;]hllibt‘illl’ﬂ at constant Ttmpem-
ture, and the number of moles of Cald in the vessel is doubled,

{a) The reaction quotent, J, is deubled.

(b} The reaction quatient, ), is halved.

fcy The number of males of CO, present at equilibrium is halvad, .
(d) The number of moles of CaC0; in the vessel increases. i
{e) The partial pressure of CO, in the vessel remains unchanged.

= All ol the following are acid -base c::lnfugatr: pairs EXCEFPT
(a) HONO, NC;  (b) H,O* OH~ {& CH,NH', CH,NH,
{dy K57, 5% {&) C4H, CDGII CEHSCDEJ'

3 Woen KO ts adced o water, the solution is Basic because it contains a significant
SOMCeNTraton of

(& K7 () K0 (e} O (d) 07 () OH-

a A solution has [OH") = 4.8 % {073 s oH is
(ay TLT k) 8.4 (o) 44 (dy 3.7 ey 2.3

= A huffer that s & mixture of acetic acid and potassium acetate hasapH = 524, The
[CAcT/IHCAC] ratio iz this buTFer iz

) i () 30 {ed Sl fEy 107 (e) 1:8

6 A wcak base, B, has basieiny constant 8, =2 2 |07 ThapE cfanysolution in whick
[B] ={BH*{s

{a) &7 b TD (o) 93 (i 5.7 ey 403

7 The melar solobility, 3, nt Mn{{jH‘|1 1N water in terms of itg Koy

(@) 5= (K (bl s=(& Y (o) 5 = (K. /8)'?  (d} 5= [jfsw.-'f,,jl.-’l
(o) 5= (K, /2T
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8 The relationship between the K, of AgBr and the molar solubility, z, of AgBr
020 F KBris that £ equals

fa) z* {!:_5]1 2020 () 2V (dy 42} (e) 020z

9 The amount of enerpy requirgd to remove the electron from 2 Li** jon in its ground
state 15 how many times greater than the amount of energy needed to ramove the
electron from an H atom in its ground state?

(a) 2 (k)3 (34 (dy6 ie) 3

10 Thersostintense line in the Brackett series of the spectrum of ctomic hydrogen s the
transition
(@) My = @ —+
(d) fg = 4 —

1 (b g = 8 — 1y
3 '[':}HH:‘E_'}?"I.L

4 (g = @ — g =4
4

a1 The ground staze slectronic cenfiguration of Fe* is
() (AfSIdMst (b} {An®3gedst (¢} (AN)'E3ET (d) (An3d s
(¢ (Ar)'F3d

Aa@m  Whanairanged . order of increasing atonuc numbper, i1e elements exhibit periadic-
ity Yor ail of the following properues EXCEP.
(a) atomic sadiz  (B) atomie w-:ig,h_ts_ (C] 1ONIZAILON ETETEY
(d) bolling point (2] elscuronegatity

13 Which one of the five oxides of chlorine 15 paramagnetic?
) CLO  (B) ClIO,  (€) CLO, (@) CLO; (&) ChOs

4 Each of the following molecules has 4 nonzere dipole moment EXCEPT
(a) C,Hy (0 0O (¢} SO, (d} NH, {e} LiH

15  In che hest Lewds siuciure for 1CL, the formal charge on 1 s
{ay 3 (b} +L A2} -l (dy +2 {2) —z
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In which of the following compounds does every atom have eight electrons in iis
valence shetl?

{a) IFs () GGH, (¢} SF, (d) NO, (e} KH

Which of the following diatomic species do vou expect to have the longest bond

]

ength?

(@) NO* (b)) D7 (¢} CO (4} OF (&) Ny

For the reaction between permangenate 10n and oxalate ion in basic solution the
unbalzanced squation is

MnO, — G007 — MaOy s + COF

When this eguation is balanced the nember of OH™ fons is

{a) zera ib; twoon the oght () two on the e {d) four on the ripght
(e’ four on the lef

I

n the reaction
INH] + 6MNO; ~ 4H'aq) ~— 8NO(g) + Nig) + 6H0

the reducing agent is
(a) NH; {0} NO; (¢} Haq) (d) NOy (e} N;

The standard heat of combustion efethylens 1s — 41| kffmol The standard heat of
vanorization of liquid water is 44.0 kJ/mol. What i3 AF°, in kilojoules per mole, for
rhe reaction

Caig) — 308 — 200 g + IH O(g)
fa) —1323  (by —L367 {c) —i4ll (d) —§455 ({e) ~140G

2 gas absorbs 100 ] of heat and is simultaneously zompressed bya constant gxternal
pressure of +.50 arm from 2.00t0 2,00 L in volume. Whatis & £ in joules for the gas?

fa} —B12 (b)) -FBLZ {c} =912 (d) =312 ey 1012
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A adiabatic process is one in which there 1s no transfer of heat across the boundary
hetween systernt and surroundings. For sich a process

(a) P AV=0 () g=w () AE=w (d) AH=0 () aE=g

Which of the following 1s true for the reaction H.O(S)y = HOMg) at 100 °C and
1-atm pressure!?

{2} AH=0 (b)) AS=0 (¢ AH=AE (&) AH=TAS (g} AH=AC

Fotrthereacton A{g) = Big) + C(g), the equlibrium ¢onstant at a certain temper-
atureis 2.0 * 107" arm. A mixture of the three gases isplaced in a flask and the initial
partial pressurzs are P, = 2.0 atm, Py = 0.30 atm, and Po= 1.0 atm. Which of the
following 15 true at the instans of mixing?

(a) G°=0 (b) &G <0 ic) AG=0 (d) AG<0 (e} AG>D

If & process is both eadothesmic and spontanecus then
fa) AS>0 M) AS<O ey ARF<O [d) AG>0 {e) aE=0

For the gas-phase decompositien PCl, = PCL(g + Cli(e)

(@) A <0and AS<D (o AX>0and AS>0 (0] AM >0and A5 <0
() A <0and AS>0 (2 AH=Dand AS >0

The rean:;ticlrn_ﬁf{g} + 2ZB(g} — C(g} + Dig}isanelementary process. In an exper-
unent, the initial parnal pressurss of A and B are P, = 0.60 atm and P, = 0,80 atm.
Wher £ =0.20 atm, the rate of the reaction, relative to the initial rate, is

(Al B4 @G (H3 @3

For a hypothetical reaction & + 2B — 3 + D, JICY/dt 15 2qual to

(a) —dlAl/d: (9 —d[Bljat (¢} +3d[Al/dr  (d) —3d[B)idt (&) +d[A]sd
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29 Forareaction for which the activation energies of the forward and reverse directions
ars equal in value,
(a} the stoichwometry is the mechanism by AF=0 {) AS=0
(d} the order 150 (e} there 15 no catalyst

@  Potassium hexacyanoferratefIl} is the compound
(a} KSFe(CNYs) () KFe(SCN). (o} KyfFe(Ch)gl  (d) KyfFe(3UN)]
(2} KaiFe(NCO)!

< J Which of the lollowing coraplexes exhibiis optica] somernsm?

(a) frans-dithigcvanatotetraamminechromium{III} ion
bk cis-dicarbonatodiammineccbaltate(IID ioa

(c) rrans-dicaroonatediammimecobalate (T ion

(d} ciz-digtveinatopiatioumi()

(e} tranr-diglycinatoplaiinumiIl}

<t ) Df the lollowing complexss, the one with the larzest value of the crystal feld splitting,
Ag, 18
(a) Fe(H,0)5 (%) Ru(H,008" (o) Fe(NH) Y (@) [Ra(CiNy-
(2] [Fe{CN) -

| e e —

39  The most lixely mode of deeay for N s
(@) emission (B §~ emission (¢} £* emission  (d) v emission
fe} electron capture

| g4  Of the following particles, the one with the seallest mass is the
(a) =lectron (b} proten  (C) pasitron {d) H atom (g neutring

35  When ﬂg';Rn gmits an alpha particle, the nuclide {ormed 13
. 12 112
() "FFr (b} GRn (o) Ro () Po (&) “uPo
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3B The—C—N— linkage occurs in all of the following substances EXCEPT
(a} mylon (b} glycogen (¢) protein (@) valylglycine (g} M-sthylacetamide

37 The correct systematic name of

is CH,CH, .

(a} 2-ethyl-[-propene (b) i-methyl-1-ethyvl-ethvlzre 1) 2-ethyl-2-propens
(d} Z-methyi-f-butene  /e) 3-methyl-3-butene

3a
e GH.CH=CH, ¢ ) CH,cHCH,
Yo NS :
1 M Ml oW
OF the compounds listed above, which would react readily with HBr?
@[ ()landl () U (&) MandTV (e) Iand I
CH,
=43 CH Cl ¢l cl Cl
T Y 7T
1 . 1 !
%y e S Sy Q
| ! I11E iy W

Whch of the compounds listed ahove are aromazic?
{fa) [Mapd ¥ (b)) IFLIV,and V (o) L Il,and IV (dY F (e 1, lil, and TVY

40 The product of the reaction of 2-buteng wath HBr 15
{a) |-bromgbutane (b} 2-bromobutanse (c) 3-bromobuiane
{d) 1,3-dibromobutane (e} 2,3-dibromobutans
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