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Multiplé choices (2% each; tdtai 50%)
1. Please select the correct acid-base palr‘?

(A)HNO; and NOy™ f (B) HCl and NaOH (C) ;Hzpo4 and PO
. (D) HSO, and SO, - (E)nmoﬁﬂ]ess; ‘

2. 'What is the wavelength of light that is ematt exclted electron in the hydrogen atom falls
ﬂ 0 1

=

from the n = 4 level to the n=2' leVeI‘7

(A)9.12x107m ®)481 % (0)521><10 m
(D)7.82%10"m (E) nofie of Thess
3. Please recognize the missing elemept in the followmg equation: mU —;He+ ? ‘
(A)%Th o ' (B) %% Th (€) %iPu
(D) U : -+ (E)none of these

4. A 6.62-g sample of lead mtrate Pb(NO;) molar masg = 331 g/mol is heated in an evacuated
cylinder with a volume of 1.62 L. The sa(ﬁe onppgs s when heated, according to the equat1on
2Pb(NO;3)5(s) > 2Pb0(s) + 4N02(g)+02 -
(A)0.76 atm ' ~ (B) 0.66-atm fl
(D) 1.38 atm ‘ (E) nlofie o7 thie
Assuming complete decomposition, what is the pressure in the cyhnder after decompos1t10n and

- cooling to a temperature of 300K? Assume the PbO(s) takes up negligible volume. :

5. Calculate the H'(ag) concentration in 1 M HCN,, Ka for HCN is 5 .0x107‘9) .

(A) 5.051078 - C o (B)S.Bx1070 - (Cy2:2x107°
(D) 5.0x107° : (E) 2.5 5x10_]8 : . D
6. A 0.10-mL sample of a solution. contammg— 3-H-th oduces 6.48 x 10° cps is ln_]ected into the '

bloodstream of an animal. After clrculat__gg_pq ibrium has been established, a 0.10- mL sample of |
blood is found to have an act1v1ty of 18 fps C cul te the blood volume of the animal. -

(0)045 atm

 (A)60mL . (B)2 WA ()36 mL
- (D)100mL, .. (E)none ofthese ' R
7. Deterinine the correct electron conﬁguratlon of the Co(1I) ion. o
(A) {Ar]ds*4d® - A (B) [Ar]4s3d° _ ) (_cf)' [Ar]4sz-3d7‘ ,
(D) [Ar3d® ®Apd -

8. The Cs-131 nuclide has a half-life of 30 years. Aﬂer J150 yaars, about 4 g remain. The original mass
of the Cs-131 sample is closest to - ‘r'_: ST : -
(A)log . : S (ByHeg T (O 120g

- (D)130g - (E)‘i[?-l g e

9. The number of a certain radloactlve nlmlldﬁ_pIﬂSﬁDI_lll a sample decays from 256 to 32 in 18
minutes. What is the half-life of this radioactive spemes’? ‘

(A) 5 minutes o _(B)&. mJHUtES. o (C)7n1inutes .
(D) 8 minutes -~ -~ . (B)9minutes - ] _
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10 One mole of an ideal gas at 25°C is expanded isothermally from 10.0.L to 20. 0L under such
conditions that no work: is produced i in the surroundings. Which statement is correct‘?

(A)ASgs =0 = : (B) ASgos = Rln2/298 ‘ () ASu,m, =0
(D) ASgas ASsurr - (E) ASsurr \ ‘

11.The followmg data were obtained for the reacﬁGJri off 'Né with O,. Concentratlons are in.
molecules/cm’ and rates ‘are in moleculesfom’>s .

[No]ﬂ ‘ [Oa5> rJ Initial Rate

2x10' 1x10 2.0% 10

4 x10" 1x 198 80 x 10"

6 x10"® 1x10%® 180 10"

2 x10"% 2% 10" 4.0 x 10'¢.

2 x10'® 3x10" 6.0 % 10"
Which of the followmg is the correct rate law? . . S
" (A)Rate = A{[NOJ? ' (B) Rafe = " (C)Rate = A[NOJ[O,]?
(D) Rate = [NOJ[O;] (B) Rate=§ ? S 2

12 Please name the following structure:
' ‘ Br

O C=C—C—C—a o S
I!I . II{ (ljl : " o |
(A) 1,1, l-tnchloro 5- bromo 2-pentene (B) 1 1,1-trichloro- S-bromo 3—pentyne
(C)1,1,1-trichloro- 5-br0mo -3-pentene (D) 5,5, 5-tr10h1010 1-bromo- -2-pentene
(E) none of these. o
13.Rank the following compounds. accordmg%e sing solublllty in water.

I. CH;—OH; II. CH,—CH,—OH; III. CH; —CHi: V. CH3-CI-I2—CH24-CH3,
(A)I<M<IV<I = (B)Ia: -V—l<~11~1 (C)IV.<I]I<II_<I
D)I<NI<II< IV o (E) None is correct. ‘

14.A complex ion is a square planar complex: It has a d® electron’ conﬁgu:atxon What is the most
reasonable-d orbltal scheme for thls complex‘7

P R R = r= 1l ] [ el
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15.How much water must be added to 25.0 mL. of a 9.50 M sulfuric acid solutlon to make a 0 370 M o
~. solution? (Assume volumes are additive.) :

(A)617mL - - . (B) 667 mL . (C) 642 L
(D)592mL . - (E) None of these
B ....,..M_.J u.__

16 Typlcally, rotational changes are produce.d blgu:a inthe _ regionofthe
electromagnetic spectrum. - :
(A)IR (B) F (C) X-ray
(D) visible ' (Ey rmd owave’

17.Given the compound Below is -the carbon skeleton (minus any hydrogen atb'mé) of

, : (lj__ c
‘C—C— c—C —c—C—cC -
-

C c

d with 3 tertlary carbons;; I[[ a substltuted
a C12H26,

octane; IV. a compound’ with 3 second , canrbﬂns

“""“““'“".J'
(ALILI - © o @ILILIV (O IV
onmy (B)LILIL IV ' :

18 Which of the followmg statement is correct for the electron pair in a C- F bond
(A) centrally located directly between the C and F.
(B) closer to C because carbon has a lower electrone ativity than ﬂuorlne
(C) closer to F because fluorine has a hlg'hml electrbn gativity than carbon
(D) an inadequate mode] because the bond 1 gg jonj

(E) closer to C because carbon hasa lal:ger.mdlfg hd thus. exerts greater control over the shared

elecu'on paxr _ I_J
, S R
" 19.The Lewis‘structure fqr_HgBO_; s~ |
(A) ' (B) 4 © - |
[—I-—0~—B-—5 H R .H—Q=l‘£l’.=(5—H‘ o H—.O'—-'—]IB—.—(:):—H
.(lJ o '_':(I) N SRR 0
D) .. e @ T : S
‘ H—('5=]|3—Q+-H < 5_—,.3:3“** j—H : S
e T T pwT

H ey : e
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20.Given the fo‘]iowing- Lewis structure. (Loﬁé pairs are not drawn in.)

H - H = H
H~—C—O——C—C=C—IC—N—H
2 304

H H /-

What are the hybndlzatlons of the oxygen atgﬁ d of carbon atoms 1, 2, and 4, respectwely
(orde:O  C-1  C2  C4y _/ v

() sp?spsp sp’ . ®) s (©)spsp’ spsp
(D) sp® sp’ sp’ SP | . (B)spsp’spsp’ ‘

~ 21.Feor an electron in a 30 0 pm one-dnnensmnal hox, calculate the wavelength of electromagnetm

radiation to excite the electron from. the ground. state to the level with n = 3.
* (A)0.37 nm ~ (B)3.Lm (C)37 nm
(D) 3700 nm : ' . (E) none ;l{ these L

22.A coordinatidn compound of Cu*' can be deﬁbel:l a Cu(NH;),,SCh and is- known to contain-
24, 17% NH;. Calculate the value of x. | ~-'"*"‘“.J
(A)1 o ®2 @
()4 s | o

- 23.Consider the foliowmg p1 ocess:

YN+ iHe - YO+ H

Masses (amu): 14,003074 , 4. 002603 --“-"}6“9991 31 1.007825 .
Which statement describes AE fot the pr.;;;;m'; JJ -

(A)1.15x 10” J/mol is released. (B) 1.19x 1 I is absorbed. (C) 115 10"g .T/mol is absorbed
(D) LI5x 10" J/mol is released. (E) nofieof these ~ o ,

24 A mixture of KC] and KClO; welghmg 3 g was. heated; the dry 02 generated occupled 2 x 10 mL . ‘

at STP. What percent of the original mixture was KClog'? KCIO;, decomposes as follows:
2KCIO4(s) — 2KCl(s) + 30;(g) '

(A)11.2% L B - (0)34.6%
(D) 57\.3%_ . Co®ezay T
. - ‘*'J Nt

lnun-;{u'

'25 The complex ion [N1F4] is tetrahedral ﬁ-IoW inaﬁywlﬂpalred electrons are there in the cornplcx'? .

S -

(A1 ‘ | @y (©3
B (O F) |
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IL. Assays (10% each; total 50%) -

1. Consider a solirtion containing llqulds A and B whe;e the mole fractlon of B is 0.80. Assuming
. ideality, calculate the mole fractions of-A—an qurH‘he vapor at equilibrium with this solution at
25°C. (The vapor pressures of pure 11qu1 A liquid B at 25°C are 250 torr and 480 torr,
respectwely } (10%) . ~ TJA

2. The table below lists the ionic radu for the catmns and amons in three ionic compounds.
Compound  reien Panion
" 8n0; . 71pm  140.pm
AlP 50pm 212pm
BaO - " 135pm 140. pm o ‘
" Bach cornpound has a cubic structure hlie«-N Cl—-Cs I, or ZnS. Using radius ratios, predict the -

cubic structure that each compound is mostli elyto. form (that of NaCl, CsCl, or Zn8S), the type of :
holes filled by the cations, and the fractlo 0  filled by cations. (10%) ‘

rrensmne

]

' oy
3. Write the balanced molecular equation for the rcachon bctWeen aqueous solutlons of hthmm

phosphate and sodlum hydromde (10%) S

T

4, A1l OO-mol sample of an 1deal monatomic gas is compressed isothermally and irreversibly in one .
step from 2,50 atm to 6.50 atm at 300.0 K. Calcu]ate w, AH AG, and “ASqr for this process.
(10%) 5 8 E

sl

RS '
5. Wnte the formula for: (a) sodium. dmhm;ﬂat iron (III) oxide; (c) d1n1trogen moxlde (d) "
alummum hydromde (e} sulfurous acid. Kj h 0%) '

e
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