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e Gas constant: R = 8.314 J/mol-K ='0.0821 L- atm/mol-K
e Atmic mass: H=1.01, He=4.00, C=12.01,0=16.00,N=14.01,Cl=35.5Na= 2299, K= 39 10

e C=3.00x10%m/s; h=6.63 x 10 J-g; F = 96500 C/mol
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1. Which of the following conversion is correct? 7
(A)-196°C=77K (B)0.15g=15mg (C)15torr= 15cmHg (D) 74 pm= 7.4 x IO‘2

2. A typical commercial-grade acetic acld is 36% CH;COOH by mass and densrcy 1.05 g/mL. Calculate the

molarity (mol/L) of the CH;COOH.
(A)63M (B)IZM (O)17M (D)18M

3. An unknown concentration of NaOH solution is standardized with potassium hydro gen phthalate (KHP
KHCgH404). It uses 15.50 mL of NaOH solution to neutralize 0.4084 g of KHP. Which of the following
statements _are true?

(A) KHP 15 rhonoprotlc acld

®) KHP is aweakamd

©) Methyl Ied (Kﬂ = 1 X 10 5) 1s a suitable indicator for the titration.

(D) The determmed concentratlon of NaOH is 0.1290 M.

4. A quantity of 4.00 )e;__l(}2 mLpfO.GOO M HN03 .1s:m1xed with 4.00 x 10° mL of 0.300 M Ba(OH); ina =~
'cdnSt'ant-pressu:e calorimeter of negligible heat capacity. - The initial temperature of both solutions is the
same at 20.50 °C, and the final temperature of the solution is 24.50 “C. Calculate the molar heat of

~neutralization; Assume the density and’ spemﬁc heat capac1ty of aqueous solutlon is same as water (1 00
g/mL and 4.184 J/g-"C; respectively). - S
« (A)-55.8 kJ/mol (B)-27.9k¥/mol (C)-26.7kJ/mol (D) -13.4 kT/mol

5. For the reaction: 2MnOy (aq) + 5C,047(aq) +1 6HJr (ag) —» 2Mn2+(aq) 4+ 10CO4(g) + 8HO(1), which of the
following is true? '
(A) H' is the catalyst, (B)MnO,~ is reduced.

(C) C204* is the oxidizing agent. (D) The omdatlon number of C in C104 is +4

6. The separated sample solutions of an unknown soluble ionic compound are treated with KCl, Na;SO4, and
NaOH. A precipitate forms only when Na,SOy is added. Which cations could be present in the unknown -

soluble ionic compound?
(A)Ba® (B) Co** (C) Hg** (D) Pb2+

7. At298 K and 1 atm, 16.0 g of oxygen gas (Oa) and 16.0 g of helium gas (He) are placed in a container. - -
Both of the gases will have the same:
(A) number of gaseous particles  (B) partial pressure :
(C) average kinetic energy (D) root-mean-square velocity

8. How many orbitals have the quantum number values of n=3 and £ = 1 ?
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9. Which of the following orbital dlaglam is correct for the ground-state electron configuration?

&) Nelld] [ I [] @ et [ ][]

35 ~ 3s 3p
© mell | [i] l ] o el {101
3s 3p . 3s 3p

10. Which of the following ranking is correct?
(A) ionic radms F™ >Na" > Mg2+ (B) atomic radius: Li> Na >K
(C) the first] 1omzat10r1 energy: Li > Na > K (D) electronegatiwty F>0>N

11. Which of the foliowmg molecules 1s 1111ear?
(A)O; (B)CO; (C)XeF, (D)NO;

12. Which of the fo]lowmg molecuies would show dipole- dlpole interaction between molecules?
(A)BCl3 (B) 1 (O PCly (D) CHFa y

13. The strucnuje of crystalline cesium chloride is shown as figure.
(A) There is one Cs* ion per unit cell. » |
(B) There are four C1™ ions per unit cell,
(C) The ratlo of Cs" to CI” ion is 1/4 _
(D) The coordmatmn number of Cs 1on is 4 o

14, Which one: of the following substances would have hydrogen bondmg as one of its 1ntermolecu1ar forces?
(A) H-NCH;COOH . (B) CH;0H H(S)) CH;COCH; (D) CH3NH;*
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decomnosed? B

-8 HP
(= A2 )
16. Consider the equilibrium: N204(g) == 2NOs(g) AH = 58.0 kJ/mol, which of the followmg will shift the

" equilibrium position to the r;ght'7
(A) The volume of container is doubled at constant temperature.
(B) Helium (He).gas is.added at constant volume and temperature to increase the total pressure.

(C) The temperature is raised.
(D) A catalyst is added to the system.

17. The rate law for the reaction: 2H,(g) + 2NO(g) — Na(g) + 2H,0(g) is rate = k[H,][NOJ. A suggested
mechanism for this reaction is:
Stepl 2NO+H, —2 N,O+H,0 slow
Step2 N,O+H; —&— H,0+N,  fast
(A) Step 1 is the rate determining step.
(B) For step 2, it is a bimolecuiar elementary step.
(C) This is an acceptable mechanism.
(D) N20 is an intermediate.
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I8. The rate of decon1p051t10n of azomethane (C’:HﬁNz) 15 studied: CH3-N=N-CH3(g) — Na(g) + CoHe(g).
The data and derived plots obtained at 300°C are shown in the following.
(A) This is a second order reaction.
(B) The rate constant of the reaction is -0.0026 s\
(C) It takes 267 s to decompose azomethane to 142 torr. _ SR
(D) The half-life of this decomposition reactu)n is dependent on the mltlal concentratlon of azomethane,

- | ’g y = -0.5049x + 275.64
Time (s)| P, (torr) | 1/P, InPy e Prvact R% = (0.9849
0 284 10.00352| 5.65 E: ' '

100 | 220 [000455] 539 | - |,
150 | 193 ]0.00518] 526 -

200 170 10.00588] 5.14
250 150 | 0.00667| 5.01
300 132 10.00758| 4.88

200

150

100

& 1p y = 1E-05% + 0.0033 )
tvs. t '
= V8 R*= 0,9865 y = 0.0026x + 5.6481

. InPt vs. t
N o
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1500
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19. Which of the followmg statements is true repardmg the species in a 1.00 M solution of HgSO4
(A)[Ha804] = O0M  (B) [HSO, )< 1.00 M (©)[SO]=1.00M DYy[H"T= 1L.00M

20. Consider the titration of 25.0 mL of 0.010 M acetic acid (CH;COOH, K, =1.8x 10'5) by 0.010 M sodium
hydroxide solution:
(A) Before titration, the initial pH of 0.010 M CH3COOH(aq) is 2.00.
(B) After adding 12.5 mL of 0.010 M NaOH to the acid, the pH of the soiution 15 4. 74

(C) At equivalence point, the pH of the solution is 7.00.
(D) Phenolphthalein (Ku =1x10%)isan appropriate indicator for the titration.

21. Calculate the pH value of a 0.10 M solution of ammonium chloride (NH4C1). K, of NH3 1.8. X 10°,
(A) 2.87 (B)4 87 (©)5.13 (Dd)7.00

22, How many moles of NaCH3COO must be added to1.0Lof 0.10 M CH;.;COOH to form a buffe1 whose. pH
i$ 5.00? K(CH;COOH) = 1.8 x 107, :
(A)0.055mol  (B)0.10mol (C)0.18 mol (D) 0.36 mol




AEIE

# B

43

@n%,‘%’ﬁ'ﬁlowfﬁ aﬂa#a%aa&a
ARIE ¢ 43

23.

26.

27.

28.

¢ (C) This is polymerized by eondensanon reaction.

30.

31.

. Choose the one with positive fentI'oloy ohange (AS >.0) for the reaction. - -

. For the follomng substance choose the one WIth AHP =0 (standard enthalpy of formatlon) at 25°C‘?

. For the polystyre_ne PS) v\ﬂthgthe foHo_wmg structure

:ég—ga{be%(c_) | __ #® ¥ Ez% ¢ "

Copper(I) hydroxide, CU(OH);[, is.an msoluble solid with Kgp = 1.0 x 10”20 at 25°C.  Which of the
following is true?

(A) For Cu(OH),, Kyp = [Cu®][OH].

(B) The solubility of Cu(OH), in water at 25°C is 1.0x 107° M.

(C) The solubility of Cu(OH); will increase in an'acidié solution.

(D) The solubility of Cti(OH), will inicrease in conicéntrated NHs(aq).

(A) CaCOs(s) — CéiO(S)'+"COo(g) (B') T3(s) — I(g)
© 4A1(s) + 302(g) — 2A1203(s) ) Cu2+(aq) + 8% (aq_) = CuS(s)

A)0x(® BYL (©) Bl‘?.(l) (D) Hg(l)

For the Haber ‘process-at 25°C Ng(g) + 3Hg(g) == 2NH;j(g)
=-92 kJ; AS° =-198 J/K, and AG® = -33 kJ. What is the value of AG® at 500°C Assume AH" and AS®

are constant mth temperature. .
(A)-33kJ E(B) -61 kI (C)61 kJ (D) 1.5 x10° kJ

For an- electroc:hermoa] oell that uses Au3+/Au and: Caz‘L/Ca half-cell reacttons under standard conditions and
208 K: - Auv?(l: 0M)+3e —~Au  E'=150V"
 Ca?(1.0M)+2e~+Ca = E°=-287V
(A) Cais the anode. (B) E%ar=11.61V. _(C)AG“ = 2530 k.
(D) Eeen < 0, when the -'reaoti_o_n-‘ reaches 'e'quilibﬁum. :

Which of the followmg is chelatiig agent?
(A) C204% (oxalate ion) (B)NH;3 (C) NH’JCH?_CHQ_NH; (eﬂlylenedlamme) (D) SCN_

(A) CH;=CHC,Hj is the monomer. . - —fcHreHd—
(B) This is'a condensation polymer B ' '

(D) This is a homopolymer.
For the following molecules ohoose the oner:that is an aldehyde?

N H-—ﬁ-—CGHS H3C~—O——ICII—CGI-I5 H3C——ﬁ,—-CﬁH5
@ 2 s @ % © 0 (D) ©
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Consider the N; molecule and use the molecular orbital model, (a) draw the energy level diagram, (b) write
the electron configurations, (¢} determine the bond order, and (d) indicate the magnetic property of N, (that
is diamagnetic or paramagnetic). (e) Compare the bond length with that of N> ™. (10%)
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