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1. Ethane, C;H,, maybe produced by using the following method
Cs) + CHig + Hyy —> CoHg AH° =-10kJ/mol
Calculate the A H° for the following reaction, given the information below:
Csy + 2Hygy ——> CHyy AH =7
2CHyg +2CHyy —> 2CHgy + 2Hye AH°= 130kJ
(a) -150kJ (b) -75kJ (c) 70kJ (d) 10kJ (e) 75KIJ

2. The carbon dioxide and water in the atmosphere have all of the following effects, except:
(a) Increasing the temperature of the earth
(b) Absorbing infrared radiation
(c) Allowing visible light to escape the earth
(d) Resulting in longer daylight in summer
(e) Resulting the green house effect

3. Arrange the following molecules in order of decreasing intermolecular interaction:
SO,, Cl,, CH;0H, CH3NH,.
(a) CH;0H > CH3NH,; > Cl,> SO, (b) SO, > CH3;NH, > CH30H >Cl,
(c) Cl,> SO, > CH30H > CH;NH, (d) CH3NH, > CH;0H > SO, > Cl,
(e) CH3;0H > CH3NH; > SO, > Cl,

4. The difference between interstitial alloy and substitutional alloy is that in substitutional alloys:
(a) Some atoms of one element are replaced by atoms of another element
(b) Atoms of one element are inserted in the spaces between the atoms of the other element
(c) Atoms of one element fuse with the atoms of the other element
(d) Three elements, rather than two, are combined to form the alloy

(e) Atoms of one element are larger than the other.

5. Oil and water cannot mix together, because:
(a) The water molecules cannot break the London forces between oil molecules
(b) The hydrogen bonds between the water molecules are stronger than the hydrogen bonds between water
and oil molecules
(¢) The London forces between the water molecules are not as strong as the ones between oil molecules.
(d) The hydrogen bonds between water molecules are hard to break by oil molecules

(e) The oil molecules are lighter than that of water molecules.

6. Which of the following is not a hydrophobic vitamin?
(a)A (b) K (©C (d)D (e E
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7. The pOH of a 2.0 M HCI solution is:
(a) 12 (b) 14 (c)13.7 (d) 0.3 (e) 14.5
8. A 0.50 M HX solution is 0.30% ionized. What is its pH?
(a) 0.30 (b) 0.0016 (c) 0.65 (d) 2.8 (e) 10.2
9. By what factor is the [H'] of a solution lowered if the pH changes from 10.40 to 7.40?
(a) 100 (b) 30.0 (c) 3.00 (d)-3.00 (e) 1000
10. Calculate the formation constant, K¢, for the following complex ion:
Ag" + 2Br —> [AgBn]
3 T s . -6
where the concentrations of free silver, free bromide, and complex ion are 1.56*107, 0.20, and 0.20 M,
respectively.
(a) 3.2*10°  (b) 7.8*10° (c) 1.3*10"  (d)7.8¥107 (e)3.2*10°
11. Which of the following processes has the lowest probability of being achieved?
(a) feather flying away from the ground
(b) A rock rolling down the hill
(c) Water freezing into ice at 273 K
(d) A piece of paper flying away from the ground
(e) Ice melting to water at 273 K
12. Heat is released during a particular process. This means that:
(a) The process is spontaneous under all conditions
(b) ASsur>0
(c) The process tends to be spontaneous
(d) ASye>0
(e) A Sgir>0 and Ssys>0
13.  Inafuel cell that used the reaction of hydrogen and oxygen to form water, the reduced species is
(a) oxygen  (b) hydrogen (c)hydroxideion (d)hydroniumion (e) hydride
14. Which of the following elements would you expect to corrode most easily?
(a). Ag (b) Au (c) Cu (d)Fe (e)Al
15  Which one of the following hydrides is an ionic hydride?

(@)NaH (b)H,0  (c)HCl (d)NH; (e) CH;0H
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16. Which one of the following statements about the elements of Group IVA is incorrect?
(a) All of these elements can form covalent compounds with nonmetals.
(b) All these elements, expect of carbon, can behave as Lewis acids.
(¢) Only carbon and silicon can form stable compounds with sp® hybridization.
(d) Tin and lead are the two metallic elements of the group.

(e) Silicon is the very useful element.

17. In the Haber process, a high temperature is required to:
(a) Increase the equilibrium constant of the reaction.
(b) Decrease the equilibrium constant of the reverse reaction.
(c) Help to break the hydrogen gas molecules into elemental hydrogen.
(d) Help speed the rate of the reaction by breaking nitrogen molecules.
(e) To increase the yield of the reaction

18. Which one of the halogens does not form any know oxoacids?
(a) Chloride (b) Fluorine (c) Iodine (d) Astatine  (e) Bromine

19.  Which one of the following ligands is unable of acting in a bidentate manner?
(a) S (b) CN° (c)Br  (d)NH; () H,0

20. What is the name of the nonpolar complex ion, [Cr(H,0)41,]"?
(a) trans-tetraaquadiiodochromium (I) ion
(b) cis-tetraaquadiiodochromium (III) ion
(¢) trans-tetraaquadiiodochromium ion
(d) cis-tetraaquadiiodochromium (I) ion

(e) trans-tetraaquadiiodochromium (III) ion

21. Anatom with electron configuration of [Ar]2s*3d" belongs to which of the following groups in periodic
table?:

(a) Alkali (b) Alkaline earth (c) transition metal (d) representative element  (e) noble gas

22. How many node planess does a 4d orbital have?:
(2) 0 (b)1 (©)2 (d)3 (e)4

23. Which of the following trend in atomic radius is right?:
(a) K>Ar>Na (b) Ar>K >Na (c)Ar>Na>K
() K>Na>Ar  (e)Na>K >Ar
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24. Which of the following binary compounds exhibits the highest ionic bonding?:
(a) O, (b) CHy (c) HF (d) HBr (e) NaF

25. Which of the following species has an electron configuration of valence electrons of (025)2(025*)2(752]3)2?
(a) By (b) N, ©N" (DG (9C

26. N," ion has a bond order of
(a) 1.5 (b) 2.0 (¢) 2.5 (d) 3.0 (e) 4.0

27. The geometry of NH3 molecule is
(a) linear (b) pyramid (c) tetrahedral (d) planar (e) square

28. Which of the following species does not have a resonance structure at ground state?
(a) Methane  (b) benzene (c) formic acid (d) NO5 (e) ozone

29. Which of the following gaseous reaction tends to be a zero order reaction?
(a) 2H —» H; (b)2NO+ 0; - 2NO, (c) photodecomposition (d) N,O4 — 2NO,,
(e) reaction with negligible activation energy

30. The half life of a first order reaction A — B withk =1 s and [A]o =1 M is around:
(a)ls (b)10 s (¢)0.7s (d)0.5s (e)1.3s

31. Cycloheptane has a molecular formula of
(a) CsHyz  (b) CsHyp  (c) CsHy (d)CsHis  (e) C7Hie

32. Which of the following statements is wrong for a catalytic reaction?
(a) with a simple reaction mechanism (b) with a low activation energy
(c) can control selectivity (d) tending to react at low temperature

(e) without changing the equilibrium constant.

33. Protein is a polymer of
(a) alcohol (b) aldehyde (c) halide (d) acid (e) aminoacid

34. How many isomers does butene have?

(a) 1 (b)2 (c)3 (d) 4 (e)5

35. C¢HsCH; has a name of

(a) benzene  (b) toluene  (c) xylene  (d) phenol  (e) aniline
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36. Which of the following species has a lowest bond length?
@02 (BN (c) NO (d) Oy () Ny

37. The structure of polymer nylon is a
(a) polyester (b) polyamide (c) polyacrylonitrile
(d) polyfluoroethylene (e) polypropylene

38. Catalytic converters convert pollutants in the exhaust of automobile through:

(a) adsorption (b) precipitation (c) replacement (d) redox reaction (e) reduction

39. Ether is a class of organic compound functioned with
(a) X (b) -OH (c) -NH, (d) -C=0 (e) -O-

40. Which of the following compound is not an allotrope of carbon:
(a) coke (b) graphite (c) diamond (d) carbon nanotube (e) Ceo
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@0.26A  (b)0.065A  (0)0.026  (d)0.013  (e)0.13A
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(2)2kQ (b) 4kQ (c) 6kQ (d) 8kQ (e) 10kQ
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(a) X>-2xy " -4zy’ (b) x-y* () 1/(x*-xy>+xz-zy") (d)-3x*+y -z (e)1/( xX*-2xy>-4zy*)
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(a)Scm (b)10cm (c)15¢cm (d)20cm (e)25cm
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@136eV ®51eV  (©19¢V  (d)204eV  (e)68eV
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(a) ti>t>t (b) 2 >t> ts (c) t>t>t (@) t>t>t (e) t>t>t

53. MG RIBEREPEE R BEER | BN EEAE B - THE#E B &A
(@R=Icm - I=1 A bG)R=05cm ' I=1A (O)R=lcm-'I=15A @R=15cm =2 A
@R=0.Icm-I=1A
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552nm » Rl R o1Mr] 5 5 568 5 1) e s i

(a) 150 nm (b) 200 nm (c) 300 nm (d) 350 nm (e) 400 nm
55. R F-HABEE m > 75BN AE R O<x<L) - HELREWEREIBOx) » FYAER B R

(@) ¢(L)=0 (b) ¢(L/2)=0 © ¢(0)=0 d ﬂﬁz (x)dx =1 (© j:lcﬁz (x)dx =1
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(a)By=(E/c) sin(kx-mt) i (b)By=Eysin(kx-mt) j (¢)By=(E(/c) sin(kx-ot) j
(d)B,~Egsin(kx-mt) k (e)B~(Eo/c) sin(kx-mt) k
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mgRsin @ mgR sin 6 mgR(sin 0)* d sin @ mBR sin 6

(a)

fy e SILE o) /MBRsin 0
(Bltan )’ ( )(Bl cosf)’ (Bl cos0)* (Blcos0)’ mgR (glcosf)’

(c)
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66. BRI L FE Mo DU LRl MEE R = LMD - BRELEE | RS EESE
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68. (i 100 2> FrAysiEIE-F - FE77 200 4368 [ 100 JeHE]E > a4 AR - S =g %0 1h 2
g=10m/s> (a) 80000 J (b) 800000 J (c) 40000 J (d) 400000 J (e) 40000000 J

69. HIERPIE 6400 km » FEK 18] - FERITEACENDINE » SRR RN R (R A )

(a) 4.6 (b) 46 (c) 463 (d) 4630 (e) 0
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70. BOERR 550 nm ASRE—0HEAS

(a) 13° (b) 26° () 39° (d) 42° ()0

71 VR ko NI YRS m o WSRO o GEREE TR

@t OND ©2z = @ 27 fE
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72 AR b AEIHE NI o GHRIZKAE NIV HHIRF A S 2

(a) Jgh (b) +2gh ©) 2\gh A Leh O

73. —REERR 2 AR TERIIGHELA 100 4-{HIY )& - GHEENR IR

(a) 1 (b) 2 (c) 4 (d) 8 (e) 16 m

74— YARREE B M EE L » DI S i 2 s Eh 2 & 1/12ML°

H S EHE &5 (a) 1/2ML”  (b)13ML?  (o)1/4ML2  (d)U/I2ML>  (e)1/6
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75. RS EPEIRE - S ERFH 108 A HL » EHEURSTRR
SHEREEINISRE T ? BB SRS

EE = 350 m/s -

(a) 1000 Hz (b) 968 Hz (c) 851 Hz (d) 1174 Hz (e) 1032 Hz

76. VI E R m HERERE > ©

KAESE © () imA? (b) ime’4’ (c) +mA (d) +mowd LI BTk

7748 20 D FUMEREIRS RUEE 40 dB » EIHEEEAT TR 2 A REE - IR Hlgr 2

(a) 42 dB (b) 52 dB ()50 dB (d) 60 dB (e) 72dB

53 4000 1%  TEMBME A RE & AE A 28 R AR

° QISR DA b Foediefnhy -

R EWNLE BN BRI T AFOR S x (1) = Asin(ot +7/2) - ;

ML?

B3 1000 Hz »
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78. gl RE B BRI IR (RE o BURBRGR N5 i
@F=3a  ®f=a’ ©F=0+a)  DF=31+a) (LI

79. BT EARSE G E FELLENCp) BLE A LB COIIELTHE Cy/ C, #9585

(a) 1.67 (b) 1.40 (c) 1.33 (d) 0.7 () 0.6
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