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1. Which cne of the following reagents is capable of transforming Br (ag) fo Br(})
under standand-state conditions?
AT ey @®)NO, (a9 (C)Ag gy O)A"@g (B)Au*g

2. How many coulombs of charge are required o cause reduction of 0.25 mole of Cu™
to Cu?
(A)025C (B)0SOC (O)12x10°C () 24x10°C (E)4.8x10'C

. 3. Iron objects such as storage tanks and underground pipelines can be protected from

corrosion by comnecting them through a wire to a piece of
(A)Fb B)Ag (C)Sa MMz (E)Cu

4. The maximum number of ¢lechrons in a atom with the fn]lnwing set of quantum
mumber (n=4,/=+3, m;=-2, m,=+1/2) is
W0 @1 ©2 O3 (B4

5. Which element has the foltowing electron configuration 15°25°2p°3¢° ?
(N2 (@B)Mg (Al (D)Si (E)Ne

6. How many unpaired electrons does a chromium atom have?
A1 @Bz ©4 M3 (B

7. Which element will have the lowest ionization energy?
(AML1 (B)Na (CBe (MK (BH)Rb

8. Which eclement will display an unusually large jump in ionization energy values
between the third and the fourth ionization enerpies?
(A)Na (B)Mg (Al @O)Si. E)P

Q. Which bond has the greatest percent ionic characters?
(AMCO BYSO (C)Nal (D)NaBr (E)F-F

10. Which molecule has a Lewis structure that does not obey the octet rule?
(ANO (B)C5, (C)FH, ([D)CCL (E)NO,

11. At what temperature will hydrogen molecule have the same kinetic energy as
nifrogen molecules have at 298 X?
(A)86K (B)y1032K (C)298K (I)21K (E}4172K

12. Based on the Graham's law, the relative rates of effusion of H, and CO through a
fine pinhole is
(A)14 (B)3.74 (C) 0.0 (D) 0.267  (E)none of the above

13. What is the osmotic pressure at 0 °C of an aqueous solution containing 46.0 g of

glycerin (C,H,(O,) per liter?
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(A)22.4atm (B)33.6atm (C)1l.2Zatm (D)S.6atm (E)none of the above
14. The heat of solution of LiCl is —37 kJ/mol, and the laftice energy of LiCl(s) is 828
kJ/mol. Caleulate the total heat of hydration of gas phase Li* ions and CI ions
(A1 (B)8SSK] (O)-865K (D)-791Kk) (E)none of the above
15. Arrange  the following three reactions according to their  AS°
(1HOE—H,00) (2)2NO)—>NAg+0y(g) (3) MgCO,(s)->MgO(s+C0.(x)
(A)i<2<3 (@B)2<3<l ()3<2<i (D)2<1<3 (B)1<3<2
16. A negative sign for A7 indicates that at constant T amd P
(A) the reaction is exothermic  (B) the reaction is endothermic *
(C) the reaction is fast - (D) the reaction is spontaneous
(B} AS must be positive
17. For which type of titration will the pH be basic at the equivalence point?
(A) strong acid vs. strong base  (B) strong acid vs, weak base
(C) weak acid vs. strong base (D) all of the above
{E) none of the above i
18. Which species listed below is present in the greatest concentration in a 0.1 M
soluttem of CH,COONa?
(AYCH,COONa (BYCH,COO0 (CO)Na" (D)CH,COOH (E)OH
19. A student is asked to preparé a buffer solution at pH=8.6, which one of the
following weak acid should he/she choose?
(A)K=2.7x107  (B)K=44x10° (C)K,~2.6x10° (D) K.=3.0x10"
20, A first-order reaction has a rate constant of 7.5x10° g, The time required for the
reaction to be 60% complete is :
(A)3.8x10%s (B)69x10°s (C)68s (D)120s  (E)130s

(21-45 %8 > §:M2 5)

21. A 25 ml solution of potassivin hydroxide, KOH, reacts completely with
37mL of 0.25 M HCl, 'What is the molarity of the potassium hydroxide
solution?
{A)27M @) 14M (C)075M (D) 037M (E)none of the above

22, When a 2.5 g sample of aluminum reacts with 18.5 g of sulfuric acid, H,S0O,, 15.2
g of alurinum sulfate, A1(80,), is isolated. What is the percentage yield of
Muminumn sulfate?
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(A)136% (B)89% (C)96% (D)92% (E) none of the above

23. The shape of a CH, molecule is |
(A)lincar  (B) angular  (C) triongular pyramidal (D) planar triangular
{E) none of the above

24, How many different first ionization energies are there for a lithtum atom m its
ground siaie? '
(A) ] Bz )3 {D)4 {E) none of the above

25. Consider the reaction CH,CH, + Cl, — products. 'Which of the following is a
major product?
(A) 1,2-dichloroethane (B) ethane (C) HCI <
(£ 1,1-dichlorocthane (E) none of the above

26. What 15 the name of the following molecale?

CH,CH,CH,CH,CH,CH,CH,CH,CHCH,CH,

{A)isodecane  (B) 2-butylheptane (C) 5-ethylnonane
(1)) isoundecane {E} none of the above

27. The vse of hydrogen as a cheap source of erergy has not become a reality because
{A) no ready source of hydrogen exists
(B) hydrogen cannot be handled safely
(C) the technology for obtaining hydrogen fiom petrolewim does not exist
{D) no cost effective way has been developed to electrolyze water
{(E) none of the above

28, Given the following values of the AG; in kI mol™;
CHyy=-508 CCly=-653 HCl,=-95.3
What is the value of AG® for the reaction,
4Cl,,, + CH, = CCl, + 4HCE,?
{A) 282 k] mol" (B) -282 kJ mol™ (C)-396 kI mol™
(D) -425 kI mol’  (E) none of the above

29. The K, of methylamine, CH,NH,, is 3.9 x 10, What is the pH of an aqueous
solation that is 0.030 M in methylamme and 0.020 M i CH,NH,CI1?
(A)108 (B)82 (032 (D)97  (E)none of the above

30. Consider the equilibrium, N, + O, <> 2NO. What is the effect of increasing the
pressure on the position of the equilibriom?
(A) There i3 a shift in the position of equilibrium to the right.
{B) There is be no effect.
{C) There is a shift in the position of equilibrivm to the left.
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(D) The NO concentration decreases.
(E) none of the above . ,
31. The Ka for hydrofiuoric acid, HF, is 3.5 x 10°.  'What is the K, for the fluoride
won, F?

(AL7x10" @®47x10Y%  ({C35x10®
(D)3.5x 10"  (E)none of the above |
32. Consider the following half-reactions and voltages.

2H' p+2e > Hyy, Ec=00V

Lifeq+ 1o -> Li, °=3.05V .
Oy +4H , +H4e o 2H0, . B*=123V

By + 26 > 2F E*= 237V

What is the product produced at the cathode when a current is passed through an
aqueous solufion of LiF?

(A) lithium (B) fluotine  (C) hydrogen (D) oxygen

(E)} none of the above

33. How much charge is required to deposit 19.3 g of Fe from molten FeCl,?
(A)5.00%10'C B)1.00x 1P C {C)3.60x10°C
D) 745C (E) none of the above
34. Consider the electrochemical cell,
Cu JCu™(0.25MYICo™(D.75 M)|Co*'(1.25 MD.
IfE° for the cell is 1.47 V, what is E{volts) for the cell?
(A)145V ®B)1L5STV (O)163V ([D)I3IV  (E) noneofthe above
35. Which of the following objects is chiral? .
{A)pencidl (B)screw (C)nail (D)thimble (E)none of the above
36. What is the sysiematic name for the molecule, CH(CH,),CO.H?
{A) hexane acid (B) pentanoicacid = (C)  hexanoic acid
(D) methylpentanoic acid {E) none of the sbove
37. The fimctional group that has the sinzcture,

—C=0 is
;

(A) an aldehyde {B) a ketone {C) an alcohol
(D) an alkene {E) none of the above

38, Which step in a chain reaction has the highest activation energy?
{A)Imitation ~ (B) propagation  (C) termination
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{D) continuation (£) none of the above

39, Study the reactions on the following list and select the reaction where bromide
ons act ay catalysts.
(A) 2Br,,, + PbCl,, — PbBr,, + 2CT,
(B) Br, + CH,CH, — CH,BrCH,Br
(C) 2Na + Br, — 2NaBr
(D) Br, + NaOH —> NaBr + HBrO
(£) none of the above -
40. What will be the equilibrimm constant expression for the gas phase reaction, :
PCl, + Cl, & PCL?
(4) [PCLIPCLICL] (B) [PCLICLVPCL]

(Cy [PCLPCLJICL) (D) [PCLJICL]
{E} none ofthe shove

4%. The mineral most important in the fonction of hemoglobin is
(A)Mg (B)Fe ((O)Ca (DZn  (E)none of the above
42, The major function of starch in the diet is
(A) protein synthesis  (B) a source of emergy  (C) am aid fo enzyme action
(D) cell wall fonction  (E) nome of the above
43 Which of the following protein side chains is classified as hydrophobic?
(A} -CH,CH{(CH,}, (B) -CH,OH (C) -(CH,),NH,
(D) -CH,COOH (E) none of the above
44 Uhrany] nitrate, TIQ,(NO,),, decomposes when heated to produce uranim (V)
oxide, nitrogen digxide and oxygen. Write a balanced chemical equation for this
. Teaction. 'What is the coefficient for oxygen in this equation?
(A) 1 B2 (3 (D)4 {E) none of the above
45. The mass of a wranimm-238 nuclens is 238.0003 u. The mass of a proton and
neutron are 1.00728 1 and 1.00867 u, respectivwely. What is the mass defect for
the uranium-238 nopcleus?
{A)1.9353u (B)Y1.8572u (C)19987u (D) 20341lwn
(E} rone of the above
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