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Which of the following is chlorous acid?

(A} HCIO, (B) HCIO, €©) HCIO, (D) HCIO
Which of the following is oxidation-reduction reaction?

(A) 2H, 0y > 2H,0, + Oy,

(B) HCl, + NHy, > NHCL,

(€) SiCly + 2H,05 > 4HCl,, + SOy,

(D) CHy=CHy,,, + H0p CH;CH,0H,,,,

Which of the following gases would you expect 1o have the largest value of the van der Walls constant b?

(A) N, (B) CH, (C) GH, (D) H,
What is the pH of a 1.0 M sclution of NaH,PO,? {For H;PO, pK,, = 2.12; pK; = 7.21; pK,; = 12.32)
(a) 212 (B) 4.67 ) 721 {Dy 9.77

Knowing the K, for the following compounds:
CuS,, K,=85x10"
ApSy K,=16x107%
Bi;Syy Kg=1.1x10"

What is the correct solubility trend?

{A) CuS,, > Ag,S,, > Bi,S,, (B)  BiSy,, > AgSy, > CuSy,
{C)  Ag:S, > CuSy, > BigS,y,, (D} BigSy,, > CuSy, > Ag,S,
Which of the following is a state function?

(A} ¢ (B) W < F (D) as

What is the C, for monoatomic ideal gas?

(A} 3R72 (B) S5R72 ) R (D) 7R2

Which of the following process is spontaneous at all lemperature?

(A} AS(+), AH (+) {B) AS(-),AH({-)

(€} AS(+), AH(~) (D) AS{-),AH ()

For the following transformation:

Bryy, 3 Bray AH® = 31.0 kl/mol; AS® = 93.0 JK™'mol™

What is the normal boiling peint of liquid Bry?

{(A) 298K (B) 34K (C) 326K (D) 333K

Which of the following process has a negative AS?

{A) The evaporation of alcohol.

(B) Compressing an ideal gas at constant temperature.
{C) Dissclving NaCl in water.

(D) The freezing of water.

It takes 74.6 seconds for a 2.50-A current to plate 0.1086 g of a metal fram a solution containing M*" jons.

weight of the metal?

(A) 140 (B) 558 © 587 o 12
What is the third law of thermodynamics?

(A) Conservation of energy.

(B) The entropy of a perfect crystal at 0 K is zero.

{C) The energy of the universe is a constant.

(D) The entropy of the universe is increasing.
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{A) [A] vs. time (B} In [A] vs. time (C) rate vs. 1/{A] {D)rate vs. [A)°

Consider 2.00 mol of a monoatomic ideal gas is taken from state A (P, = 2.00 atm, V, = 10.0 L) to state B (Pg = 2.00 atm, Vg =
30.0L). What is the work done by the gas?

(A) -4.05x 10°}) (B) -8.10x10°) (C) oI (D) +8.10 x 10}

The K, of formic acid is 1.7 x 10™ at 25°C.  What is the correct statement when the temperature is increased 1o 40 °C?

(A) The K, will decrease.

(B) The K, will not change.

(C)  The K, will increase.

(D) The K, will decrease at lower concentration but increase at higher concentration.

A certain reaction is spontancous at 72 °C.  Ifthe enthalpy change for the reaction is 19%J.  What is the minimum value of AS
for the reaction?

{A) ~I19kIVK (B) 260K (C) -260lK {D) 55K

16. Which designation has the largest number of atomic orbitals?
{(A)yn=3 (B)7f {On=6,1=5 (Dyn=7{=3 ny=-3
17. If the ionization energy for hydrogen atom is X, what is the energy released for the transilionn =4 — n =22
{A) X/4 (B)3X/16 (CO)X2 (D)3XAM
18. Which of the following species has the same geometric shape as BF,?
(A)NH, (B)CIF;, (CO)PCl, (D)SO,
£9. Which of the following types of compounds lacks an sp*hybridized carbon center?
(A) amine (B) amino acid  (C) phenot (B} aldehyde
20. Which of the following has the feast effect on the solubility of a solid in a tiquid?
(A) temperature {B) nature of solute (C) nature of solvent (D) pressure
21. Choose the element that is the strongest reducing agent in aqueous solution,
(A)Li (B)Na {OK (D) Rb
22. Within the halogen family, which of the following property decreases as the atomic number increases?
(A) melting point  (B) reduction potential  (C) bond energy (D) boiling point
23. How many of the following molecules are polac?  BF,, PCly, CF,, SF,.
{A}1 (B)2 {C)3 (D)4
24. Which of the following bonds is least polar?

{(A) H-F (B) Ca-F Q) I-F (D) O-F

25. What is the number of unpaired electrons in the weak-field complex ion [CoCl) 7
(A)0 (B)2 (C)4 D)6 (Z =27 for Co)

26. The rate of a first order reaction is 0.1 M s if the concentration of reactant is 0.1 M. What is the half-life (in s) of this reaction?
(A)! {B)in2 {C) (In2) (Mo

27. Which oligonucleotide can form a double-strand structure in aqueous solution?
(A)AGTCGACT  (BYAAAAGGGG (CYACATTACA {D)TCTCTCTC

28. Which is the most likely mode of decay for ,C'*?
(AJa (B)p (C) neutron (D) positron
29. For the process [Ni(NH,)CIP** + CF — [Ni(NH;),Cl,]" + NH, what would be the ratio of cis o trans isomer in the product?

(A 14 (B I (C)2 (D)4

30. For a second order reaction A --» products, which of the following plot is linear?
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31.  What s the pH of a 3.0 x 10”7 M HC) solution?
(A) 6.48 (B) 6.44 C) 640 (D) 628

32, Consider the foliowing half-reactions:

EC”™ + 3¢ 2 Ir + 6Or E°=0.17V
PICLT + 2 3 P+ 401 L°=0.73 V
PdCL* + 2¢° S Pd + 40° E°=062V

A hydrochloric acid solution contains P1, Pd, and Lr as chioro-complex ions.  The solution is a constant 1.0 M in chloride jon and

0.020 M in each complex ion.  Assume that 99% of a metal must be plated out before another metal begins 1o plate out. Which

metal or metals can be separated out cleanly?

(A} I, Pt Pd (B} Irand Ptoniy (C) Ptand Pd only (D) lIronly
33.  Consider the half-cell potentials below:

CdS + 2 > C4 + s E°=-121V

Cd* + 2 > «d E°=-0402V

What is the K, of CdSs? .
(A) 3.7x10" (B) 44x10% (C) 1.3x 102 D) 13x307®

34, Water has the enthalpy of vaporization of 40.7 k)/mol at 160 °C.  What is the entropy change for the vaporization of 1.00 mol of
water at 100 °C? '

(A) 21.70K (B) 109 VK (C) 9.16 K (D) 249K
35. Calculate AHyof BHy,, using the following data:

2B+ 3204, D B0y, AH = —-1237kJ

By + 30y > B0y, + 3H0,, AH = -2035 k)

Hay + 120y, 3 0, AH = -286 k)

HiOp 9 H0q, AH =44k}

(A) 80kJ (B) o616kJ (Cy 36k (D) 3550kl

Ili.  Draw thiee resonance structures for N, What is the average bond order for N-O? Give the formal charge and the hybridization
used for the central atom in each structure. {10 43)

IV.  The freezing point (in °C} of anthracene in benzene can be represented by 5.5 — 5 m, where m is the molality of anthracene. (a)
What is the freezing point of pure benzene? (b) What is the value of K for benzene? (¢} If a solution consisting of 1.5 g anthracene and

100 g benzene has a freezing point of 5°C, what is the molecular weight of anthracene? {10 53)
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FOUR-PLACE LOGARITHMS OF NUMBERS

FOUR-PLACE LOGARITEMS OF z.c.?amu.m

n 0 1. 2 3 4 5 5 7 -8 @
10 | 0000 | 0043 0086 0128 | 0170 0312 0283 | 0294 0334 0374
1] 044 | 04S) 0492 0331 | 0569 0607 UG43 | 0682 OTIS 0753
12| 0792 | 0825 o864 0890 | 0934 0969 1004 | 1038 1072 1106
13 139 | U3 1206 1239 | 1270 1303 1335 | 1367 1399 1430
M| 461 | 1497 1523 1553 | 184 1604 1644 | 1673 103 12
18] 1761 | 17%0 (88 1347 | 1875 1903 1931 | 1939 1987 14
161 2041 | 068 2095 12 | 2148 2175 201 | 227 & 2P
7] 2304 | 1330 2355 2380 | 2405 2430 2455 | 2480 2504 2529
18| 2553 | 2577 2601 2615 | 2648 2672 2695 | MR 142 2768
19 ] 2738 | 2810 2833 2856 | 278 2900 923 | 2045 2967 2989
20 | 300 | 3032 3054 3075 | 09 3118 3139 | 3160 8T 3201
2 1R | 3243 3263 3284 | 3304 3324 3M3 | 3363 1385 3404
2| 3424 | 3444 Ja64 483 | 3502 31522 3M41 | 1560 3579 359
BOIIT ¢ 66 3655 3674 | 392 WML WW | 347 3166 318
24 3802 | 3820 3838 3836 | 1874 3892 3909 1 3927 31945 1962
29 | 2979 | 3997 a014 4031 | #4B 4065 4082 | 4099 4il6 4133
2 | 4150 | 4166 4183 4200 | 4216 432 4249 | 42635 4281 4298
| 4M4 | 4330 4346 4362 | 4378 4193 4405 | 4425 4440 4456
B[ 4472 | MBT 4302 4508 | 4533 4548 464 | 4579 4594 4600
29| 4624 | 4639 4654 4669 | 4683 4608 4713 | 4728 4747 4757
38 ] 4T | 4786 4300 4814 | 4829 4843 4837 | 4871 438C 4900
31 4914 | 4928 4942 4955 | 4969 4983 4997 | SO1 %024 5038
32| sost | so6s 5079 s092 | s108 519 5132 | S48 S199 si72
3 s18s [ s19B st 54 | 5237 s250 s263 | s216 S29 3302
M| 33 |.9328 s3e 5353 | 5366 A378 8391 | 5403 5416 5428
35 | Sl 1 3451 3465 5478 | 5490 5302 S504 | S3IT 5538 5351
36 | 3363 | 3575 5341 s589 | S6II 3623 5635 | 3647 3658 %670
37| s682 | S84 S05 ST | STIO SI0 SIS | SI63 STIS  SI6
38| ST98 [ 5809 B2 5837 | SA4) s8ST SR66 | 4877 SESB 5899
39.] SI1 | 5922 593) Soa4 | 3955 966 SOTT | 3988 $999 &0M0
40 | 6021 | 6031 6042 6053 | o064 6075 085 | 6096 6107 E1iT
41 | 6128 | 6138 6149 6160 | 6170 6180 6191 | omi 8312 621
42) 6232 | 6243 6293 6261 | 6204 6284 6294 | €04 6314 6325 .
43 | 6335 | 6345 6355 6365 | 6375 6385 6395 | 6405 6415 6425
44 | 6435 | 6444 G434 6464 | 6474 eme s493 | 6503 6513 65T
48 | 693 [ 6542 6331 6561 | 6571 6SM) 6390 | 6399 6609 G618
46 | 6628 | 6637 6646 G636 | 6663 6673 0684 | 6693 G702 6712
4T{ G721 | 6T 6739 6749 | GISE 6767 6T | 6785 679¢ 6803
48 | 6812 | 6821 6830 6M39 | 6348 85T 6a66 | 6HIS BB 6893

49| 6902 | 691l 690 6978 | 6937 646 6955 | 5964 6972 69a1

SO | 699 | 698 7007 Joi6 | 7024 033 7042 | 7050 7059 7067
SU[ 70% | To8s 7093 T01 | 710 7118 Fi36 | 7135 TI43 7152
2| Nee | Tes NT TIRS | 7193 7TMR TMO | TME TS TS
31 7243 | 7251 TM9 XY | 171 TImM4 1M1 | Tioo Tios IS
M T34 | 32 10 738 | 7186 7S TITZ | IO TIHE I

n| o 1 2 3 5 5 6 T 8 9
58 | 7404 7412 1419 74N 1435 7443 1451 7459 7466 T4T4
56 | 74m2 7490 7497 7308 7813 1520 158 1536 7343 7551
57| 7359 1566 1514 TSE2 7589 7197. 7604 | 7612 619 7627
. 1686 7694 7701
7634 1642 7649 7657 7664 7672 7679
wu 7109 me T3 T 718 TS TIS2 7760 TIST. T4
@ | T8 189 TI9% 7803 7810 7818 7828 7932 1839 76
6t | 7883 THG0 7868 TE7S 7882 TES9 7896 7901 7910 ﬂ
62| 71924 7931 T9IB 7943 1952 1989 7966 973 7980
3 =55
: 8OO0 8007 80L4 8021 8028 BO3S 8041 BO48
N N”w 8069 8075 8082 8089 809 8102 8109 8116 M2
@ | ny 8136 8142 8149 4156 8162 8i69 8176 mial 9189
66 | 919§ 3202 8209 B82S 8222 828 DS 8241 .ﬁw .%
6 | 82 8267 8274 8280 8257 8293 6299 | $306 30
8370 8316 3382
8328 8331 8338 8344 3151 8357 833
M §388 8195 401 8407 3414 3420 8426 8432 8439 Bdas
70 | 8431 8457 8453 8470 8475 8487 2483 B494 8500 8506
7l ossn 2519 8525 853 8537 B8543 8349 B3s$ "M“ MM
) M #3579 8583 A9l 8597 8503 8609 8615
5 8675 B6BT  B6EG
8613 8639 8645 8651 8657 8663 8669
ww 8692 8698 §704 8710 3716 §122 &7 B733 6739 8745
15 | 8754 B1%6 8762 768 8774 8719 3785 §791 8797 3802
76 | 8308 8814 8820 6825 3831 §837 8842 8848 8854 MW
77| mmss 8871 BATS 85&2 8387 4893 4899 8904 8910
54 8960 8965 8971
18 | a9t 977 89312 8938 2943 8949 8D
79| 8976 8982 8987 8993 2998 9004 9009 9015 9020 Y025
CREEE 9036 9042 9047 9053 9038 9063 9069 9074 W79
81 | 9085 050 9096 9101 9106 9112 9117 N2 % "mw
82| 9m 9143 9149 9154 9159 9165 N0 9115 NN
; 9227 SI32 9138
83| 991 9196 9201 9XN6 a2 a7 N
84 | 9243 9248 9283 9258 9263 9269 9IM 9779 9284 9289
a8 | 9294 9299 9304 9309 9315 9320 9325 9330 Hm, NM
75 9380
86 [ 9348 9350 9355 9360 9365 9370 93
87 | 9393 9400 9405 9410 G415 20 9425 M0 94 “
484
9450 9455 9450 9465 9469 9474 W
““ ﬂm 9499 9504 9509 9313 958 9523 9528 9533 9538
o0 | 9342 9347 9352 9557 9562 9566 9571 HH HM mﬂ
) 19
91 | 95%0 9505 9600 9605 %609 9614 96
92 | 9638 | 9643 9647 9652 9657 9661 9666 9671 HH H“
3 17
9689 9694 9699 9703 9708 971
w wm“ 9736 .74l 945 9750 9754 9759 | 9763 9768 S.W
98 | 91 9182 9786 9”51 9795 9800 9805 wsoa:w”a
9% | 9823 9871 9832 9836 9841 9845 9850 Hﬂuwwsa
97 | 9868 ve1z 9877 988l 9886 9890 9894 o
W7 W2 B92% 930 993 9939
“ Nm 9961 9965 9969 974 9978 9983 9987 9991 9996
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