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. Sodium oxide (Na20) crystallizes in a structure in which the 02- ions are in a face-centered cubic lattice 

and the ~ a +  ions are in tetrahedral holes. The number of ~ a +  ions in the unit cell is: 

(a) 2 ('J) 3 (c) 4 ( 4  6 (e) 8 

, A material is made fiom Al, Ga, and As. The mole fraction of each element is 0.25,0.26, and 0.49, 

respectively. This material would be 

(a) an n-type semiconductor (b) ap-type semiconductor (c) an insulator 

(d) a metallic conductor because A1 is present (e) none of the above 

. Which statement about semiconductor nanoparticles such as CdSe is incorrect? 

(a) Band gap of the material may decrease due to quantum confinement 

(b) Absorption band may blue-shift (c) Emission band may blue-shift 

(d) Relative intensities of the peaks in the XRD pattern may be different 

(e) Widths of the peaks in the XRD pattern may become broader. 

. In which of the following processes will energy be evolved as heat? 

(a) sublimation (b) melting (c) vaporization 

(d) crystallization (e) none of the above 

. Which of the following coordination compounds will form a precipitate when treated with an aqueous 

solution of AgN03? 

(a) [CrCNH3)3Cbl 

(dl Na3 [CrClaI 

i. Classify the following molecule: (CH3)2CHNH2 

(a) primary arnine (b) secondary arnine 

(d) amino acid (e) secondary alcohol 

(c) tertiary amine 

1. Lead (11) nitrate reacts with sodium chloride in aqueous solution to form a precipitate. What is the net 

ionic equation for this reaction? 

(a) ~ b ~ + ( a q )  + 2N03-(aq) -+ Pb(N03)2(s) (b) pb2+(aq) + 2C1-(aq) -+ PbClz(s) 

(c) ~ a + ( a q )  + C1-(aq) + NaCl(s) (d) ~ a + ( a ~ )  + NOs-(aq) -, NaN03(s) 

(e) ~ a + ( a q )  + c 12-(aq) -+ Na2C l(s) 
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8. Ammonia is prepared industrially by the reaction N2(g) + 3H2(g) * 2NH3(g) For the reaction, LVf 

= -92.2 kJ and K (at 25 OC) = 4.0 x lo8. When the temperature of the reaction is increased to 500 OC, 

which of the following is true? 

(a) K for the reaction will be larger at 500 OC than at 25 OC 
(b) At equilibrium, more NH3 is present at 500 "C than at 25 "C 

(c) The reaction of N2 with H2 to form ammonia is endothermic 

(d) Product formation (at equilibrium) is not favored as the temperature is raised 

, (e) None of the above is true 

9. The conjugate acid and conjugate base of bicarbonate ion, HC03-, are, respectively: 

(a) H~O+ and OH- (b) H~O' and ~ 0 3 "  (c) H2C03 and O H  

(d) ~ 0 3 ~ -  and H2C03 (e) H2C03 and ~ 0 ~ ~ -  

10. Equal volume of 0.1 M HCl and 0.1 M HC2H302 are titrated with 0.1 M NaOH. Which of the following 

would be equal for both titrations? 
(a) the initial pH (b) the pH at the halfway point 

(c) the volume of NaOH added to reach equivalence point 

(d) the pH at the equivalence point (e) two of the above 

11. Using Hess's Law, find AH" at 25 "C for the oxidation of C2H50H(I). 

C2HSOH(Z) + 3O2(g) + 3H20(1) + 2C02(g) 

1. C2H4(g) + 302(9) + 2COz(g) + 2H20(1) AH'=-1411 kJ 
2. C(graphite) + 3H2(g) + (1/2)0z(g) + C2HsOH(I) AH' = -278 kJ 

3. C2H4(g) + H20(1) +C2H50H(I) aH"=-44kJ 

(a) -1455 kJ (b) -1367 kJ (d) 1367 kJ (e) -1 089 kJ (c) 1645 kJ 

12. For which of the following processes would hS" be expected to be most positive? 

(a) O2(g) + 2H2(g)+ 2H20(g) (b) HzO(0 -, HzO(s) 

(c) NH3(g) + HCl(g) -+ NH4Clk) (d) 2NH4N03(s) + 2Nz(g) + O2(g) + 4HzO(g) 

(e) N204(g) +2NO2(&!) 
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13. Which metal, A1 or Ni could reduce &I~+ to Zn(s) if placed in a zn2+(aq) solution? 

2 n 2 + + 2 e + Z n  E0=-Q.76V ~ 1 ~ +  + 3 e  -+ A1 EO = -1.66 V 
+ 2 e  + Ni EO = -0.23 V 

(a) A1 (b) Ni (c) Both A1 and Ni would work 

(d) Neither A1 nor Ni would work (e) Cannot be determined 

10 2 2 14. An element has the electron configuration [Kr]4d 5s 5p . The element is a(n) 

(a) nonmetal. (b) actinide (c) transition metal (d) lanthanide 

15. Which compound does not contain both polar covalent and ionic bonds? 

(a) NaOH (b) KC2H302 (c) CH30H (d) N&NO3 

(e) All of the above contain both polar covalent and ionic bonds. 

(c) Rate = kw012 

(e) metal. 

What is the rate law for the following reaction, given the data below? 2N0 + H2 + N20 + Hz0 

Experiment Initial @O] Initial [H2] Initial Rate of Disappearance of NO 
(mol/L) (mol/L) (mol/L-S) 

I 6 . 4 ~ 1 0 - ~  2 . 2 x l 0 - ~  2.6 x 

2 1 2 . 8 ~ 1 0 - ~  2 . 2 x l 0 - ~  1.0 x lo4 

3 6 . 4 ~ 1 0 - ~  4 . 5 ~ 1 0 - ~  5.1 x lo-' 

(a) Rate = k p O ]  (b) Rate = km012[~2] 

(d) Rate = k[NO][H2] (e) Rate = ~ [ N o ] [ H ~ ] ~  

17. Which of the following compounds has the highest boiling point? 

(a) CH4 (b) N2 (c) Hz0 (d) NH3 (el He 

11 8. Which of the compounds is an example of a network solid? 

(a) CzsH52(s) (b) S~(S) (c) NaCl(s) (d) SiO2(s) (e) MgO(s) 

19. When a nonvolatile solute is added to a volatile solvent, the solution vapor pressure , the boiling 
point , the freezing point , and the osmotic pressure across a semipermeable 

membrane 

(a) decreases, increases, decreases, decreases 

(c) increases, decreases, increases, decreases 

(e) decreases, increases, decreases, increases 

(b) increases, increases, decreases, increases 

(d) decreases, decreases, increases, increases 
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0. According to crystal field theory, how many unpaired electrons are present in the complex ion 

~z~g~zo)~i~+? 
(a) 0 (b) 1 

1. When zinc reacts with hydrochloric acid, hydrogen gas is released. In this system the release of the 

hydrogen gas is counteracted by an outside force which results in a smaller volume by the end of the 

reaction. The work done by the outside force: 

(a) Is negative on the system (b) Is positive on the surroundings 

(c) Is positive on the system (d) Is zero (e) Is negative on the surroundings 

12. A piano is brought upstairs by two workers. Due to a mistake of one of the workers, the piano rolls 

down the stairs and finally comes to a rest by the outside door. Which sequence best describes the 

energy transformations for the piano form the moment it is being brought upstairs, to when it stops by 

the door? 

(a) Potential energy + Kinetic energy 3 Thermal energy of the ground and piano 

(b) Ground energy + Potential energy + Thennal energy + Kinetic energy of the piano 

(c) Potential energy 3 Kinetic energy + Potential energy -3 Thermal energy of the ground and piano 

(d) Kinetic energy + Potential energy + Kinetic energy 

(e) Potential energy + Potential energy + Kinetic energy 

'3. Which of the following sets of quantum numbers are allowed? 

(a) n=7,1=7, ml=O (b) n=7,1=0, ml=l (c) n=7,1=5, ml=-3 

(d) n=3,1=- 1, ml=O (e) n=O, 1=0, ml=O 

!4. The bind in RbF is: 

(a) Covalent (b) Molecular (c) Polar covalent (d) Ionic 

!5. In a polar bond, electrons: 

(a) spend equal time around both nuclei 

(b) are localized between both nuclei 

(c) spend more time around the bigger nucleus 

(d) spend more time around one of the nuclei than the other one 

(e) spend more time around the smaller nucleus 

(e) metal 
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26. What hybridization describes square planar geometry? 

(a) sp3 (b) spd (c) sp2d ( 4  sp2 (e) sp3d2 

27. Formaldehyde is used as a preservative. In the presence of air, formaldehyde is oxidized to formic acid, 

HCOOH. What hybridization dose the carbon atom have in formic acid? 

(a) sp2 (b) sp3 ( 4  SP (dl spd (el sp2d 

28. The following molecule, CH3CH2CH0, is reduced to CH3CH2 CH20H. What orbital is most probably 

used in the reduction process? 

(a) .n orbital of one of the sp3 carbons 

(c) 0 orbital of one of the sp3 carbons 
(e) p orbital of the CHO carbon 

(b) o orbital of one of the sp2 carbons 

(d) n orbital of one of the sp2 carbons 

(b) London dispersion 

(e) Hydrogen bonding 

29. If water and carbon dioxide molecules did interact, what major intermolecular force will exist between 

these molecules? 

(a) Covalent bond 

(d) Dipole-dipole force 

(c) Ion-dipole force 

30. A n-type semiconductor is produced by: 
(a) Increasing the number of atoms of the semiconductor 

(b) Increasing the number of valence electrons of the semiconductor by introduction of different atoms 

(c) Decreasing the number of valence electrons of the semiconductor by introduction of different atoms 

(d) Combining two different semiconductors, which allow the new alloy to be stronger, but less 

conductive. 

(e) Decreasing the number of atoms of the semiconductor 

31. Which of the following terms is not a quantitative description of a solution? 

(a) Molarity (b) Molality (c) Mole fraction 

(d) Supersaturation (e) weight percentage 

32. Which of the following molecules would be the most soluble in water? 

(a) CCl4 (b) CH3NH2 (c) HI (d) CH4 (e) C6H6 
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33. Which of the following is a hydrophilic vitamin? 

(a) A (b) K (c) C (dl E 

34. In a zero-order rate expression, what units must the specific rate constant possess? 
(a) t/M (b) l/t (c) 1/M (d) l/M*t (e) Mlt 

35. When a reaction has reached equilibrium: 

(a) the molecules are in a passive state, therefore no more products are formed 

(b) the products are reacting, while the reactants are passive. 
(c) the reactants are reacting, while the products are passive. 

(d) both reactants and products are formed continuously. 

(e) both reactants and products are passive, no reaction proceed. 

36. Which of the following changes will change the position of equilibrium? 

(a) allow more time to pass (b) remove some products (c) add a catalyst 
(d) add a dummy compound (e) all of these 

137. Which of the reactions below has the following equilibrium expression: 

( c ) A ~  + Bz 
- 

D + C3 (d) D + C3 - A2 + B2 

38. For a certain reaction, Q = 2.33, while K= 3.54. What do you expect to happen? 

(a) The reaction will proceed forward. 

(b) The reaction will proceed backward. 

(c) The reaction will proceed away from equilibrium. 

(d) The direction of the reaction cannot be determined. 

(e) The reaction is in equilibrium 



9. Which of the following substances dose not fit the definition of an Arrhenius base? 

(a) NH40H (b) NaOH (c) KOH (d) Hz0 (el NH3 

0. Which one of the following acids would produce the weakest conjugate base? 

(a) Sulfuric acid (b) Ammonium ion (c) Phenol (d) Acetic acid (e) Formic acid 

1. E S ? P B ~ $ ~ S ~ G % % V ( X , Y , Z )  = 3x2y-xyzs +y2z  7 !3JS%%& x EE~k$S.fsI.ffi% 
(a) xzS - 2yz (b) - 3x2y + xyz5 - y2z (c) - 6xy + yz 

(d) -3x2y+xz5-2yz (e)6xy+xzS0 



.9. --&BlE$l%I: 6Afsec $(7@lk%$fiL EfZk 90V @@@%El%?% ~ ~ ~ l ? ! J $ ~ %  

(a) 1 5H (b)54mH (c)72H (d)l08mH (e)4H o 



3. %~~A~~EE2~Ef(6&RS-~F~k@~~F?(a)10.2eV , (b)3.4eV (c) 13.6eV , (d)8.9eV , 
(e)24.5eV o 

4. --Ffi%%@NE%R5% Ez=E~sin(kx-at) k , fi!JR%%B{k% 
(a) BX=(Edc) sin(kx-ot) i (b)B,=Eosin(kx-cot) j (c)B,=(Eo/c)sin(kx-at) j 

(d)B,=Eosin(kx-at) k (e)B,=-(Eo/c) sin(kx-at) k 

5. B-%BS% %kSR , aBEE%$% 1 ocm B Z%%% 10 O fi!E 1 In BmaEs 
(a)O.l T (b) 1 OOmG (c) 1 OmG (d) 1 OT (e)l OG 

i6. RTfY@, 1 lOV, 60Hz @k- lOOuF $tJ@g , PfisN&AWfifis 
(a) 1 OA (b)2A (c)2.8A (d)3.8A (el444 
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59. ~ ? ~ ~ % T B E $ , % , & S ( M a x w e l l ) ~ + ~ ~ ?  

( ~ ) Q E . ~ A = Q  ( b ) Q ~ d ~ = l  (c ){B-d4  = 0 

d@B ( d )  $E .  dl = -- d@ 
(e){B.dl= & ( I + E , ~ )  

dt dt 

60. -SE%q%%2%% 110V @BE3 10V $i$Yj ZT/I\$,\%E #ff 110V @3#@ij&~RY~E~@j$q$j 
&%%B%Urn%E% 

(a) 1210V (b) 1 OV (c) 1 oov (d) 120V 



5. m m ~ ~ m ~ a f ~ r n ~ ~ r ~ ~ ~ ~ ~ ~ ~ a i ~ ~ ~ - ~ ~ r n i ~ ~ ~ r n e ( g ~ ~ a ) s ~  m+m~g~iaz~~ 
T , ZEF&B%%Z JYZET 

(a)@ A = 0 (b)E B %!S?a@A (c)B C F&B9&RIIEB 9%!l +x Zt3NlFFBf7 
(d) C F&E%EWg,!i (e) D $&%T%ZF&F& 

7. W!aj\@ttlNa%w2u 10 B , WrJ@BfeDa%9fiB(dB)? 
(a) 1 OO (b)20 (~110 (d l5  (el2 





9. BnR%ZttBa%%%BE(:r!E;7;;BB iooo K) rtt;%&@7;~!11irl%%~? 
(a)S%S%EF*F 
(b)maT%%*TmT%B%tta/l\ 
(c)%%@ 3 m$&E 
(d)%%8 5 m $ 
( e ) ~ % k ~ ~ ~ + f ~  o 


