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I Which of the following species has the highest absolute entropy (S°) at 25°C?_. o
a) CO(g) - b) CHy(g) c) NaCl(s) d) H,O()  e) Fe(s) .

2. The equilibrium constant for the reaction: AgBr(s) ~— Ag'(aq) + Bri(aq) s the solubility product
constant, K, = 7.7x10™" at 25°C. (A) Calculate AG for the reaction when [Ag'] = 1.0x10™ M and |Br] =
1.0x10™ M. (B) Is the reaction spontaneous or nonspontaneous at these concentrations? B

a) AG = 69.1 kJ, nonspontaneous  b) AG =-69.1 kJ, spontaneous  ¢) AG = 97.5 kJ, spontaneous
d) AG = 40.6 kJ, nonspontaneous  e) AG = -97.5 kJ , honspontaneous o | '

3. Which of the following reactions are accompanied by an increase in entropy? |
(1) 250,(g) + Oa(g) —— SO;(g) (2) H20() =—— Ha0(s)  (3) Bra(l) —— Bry(g)
(4) H20o(l) —— HaO() + 1/7204(g) - S '
a)l,2, 3,4 b) 1,2 c)2,3,4 d)3,4 e)l,4

4. Sodium carbonate can be made by heating sodium bicarbonate:
2NaHCOs(s) ~— NayCO;(s) + COy(g) + H,O(g).

Given that AH® = 128.9 kJ and AG® =33.1 kJ at 25°C, above what minimum temperature will the reaction-

become spontaneous under standard conditions? S S
a)0.4 K b)3.9K ¢c)321 K d)401 K~ e)525K

5. Calculate the lattice energy for LiF(s) given the following: D o
Sublimation energy for Li(s) = +166 kJ/mol, Dissociation energy for Fa(g) = +154 kJ/mol
First 1onization energy of Li(g) = +520 kJ/mol, Electron affinity of F(g) = -328 kJ/mol
Enthalpy (heat) of formation of LiF(s) = -617 kJ/mol | |
a) 285 klJ/mol b) -650kJ/mol . «¢)-941 kl/mol  d)-1047 KJ/mol ~e)-1425 kJ/mol

6. Using the following bond energies (in kJ/mol):

Bond  Bond energy Bond  Bond energy Bond -Bohd enefgy |
C=C 839 | C—H -~ 413 O=0 495 |
C=0 799 O—H 467 . |

estimate AH, the heat of combustion, of one mole of acetylene
CaHa(g) + (5/2)02(g) - ——  2COy(g) + H,0(g) o -
a) 1228 kJ b) -1228 kJ c) -447 kJ d) +447 kJ e)+365 k]

7. Which one of the following sets of quantum numbers is unacceptable? _

- n m mj = Mg n m m] mg . n m mj mg
) 4 3 2 412 b3 0 1 -2 &3 0 0 -+
d 2 1 1 12 e 2 0 0 42 D

8. According to VSEPR theory, which of the following speciés has a square plﬁnar structure?
a) TeBry b) BF4 C) CCly d) XeF, | - e)SF4
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- b) Atoms or molecules with an odd numbe of electrons must be p

__H-___ﬁ-lﬂ—h-“-—.—“"
h“_m“——-ﬁn_ —._“ﬂ_lﬁ_—.‘

9 (o _
0 ©) (015)7(015*) ? (025) 2 (G2 DTl e d) (O ) “(015*) *(025) 2 (025 *) 2 (0, ‘o
SR ".) ._ (615 ) (613* ) . ( G,-?'_S ) ° (02 3*)(0213 Z_? : (..?52 px ) R P

L]

| (015* ) (0-25) | (GZE*) K (7521:}:) | (7'32py) I, b) (015 ) (Uls*) 2(‘325) 2 (st *) 2(7”3213;.{) 2

- a)Atoms or moleculesmthall even number of e] ectxonsmustbedlamagnetm
. tructure of a molecle.
d) Paramagnetic molecules are altracted into a magnetic field,. @~ |

e) Na molecules are diamagnetic, o A '

- ©) Paramagnetism cannot be deduced necessarily from the Lewis s

[1. Specify the hybridization of the sulfur atom i

3042' - SFg - SF,
a)sp, d’sp’, sp”  b)sp?, disp’, dsp”
d)sp’, d’sp’, sp® &) sp?, d¥sp?, sp”

n each of the followmg species, respectivqlﬁf

) sp’, dsp?, sp’

12, Which one of the follciwing'.spe'c.ies'would ydu expect to have the lon
a)CN" . b)CN- . .. ¢gCN . . dNO*
e) All four of the above species have approximately the same bond length.

gest bonds‘? _

13. The rate constant for a reaction at 40.0°C is exact
energy of activation for the reaction. |

4)3.00ki/mol - b)366kI/mol  ¢)41.9klmol d) 3.66 kJ/mol

ly three times that at 20.0°C. Calculate the Arrhenius
.' e) 36.6'1{1/11101_
14, The m.olcculles in a sample' tjf solid SO, are attracted to each other b_y a combination of:

a) London forces and H-bonding, - - b) H-bonding and ionic bong.

¢) Covalent bonding and dipole-—dipol_e interﬁotions. d) London forces and dipole-dipole interactions.
e) Covalent bonding and London forces. N |

| 15.: Which of the'.foil.m#i}ﬁ;g' llqulds Wouldhave the highést iki.scds‘i.ty at ZSDC’? ) |
) CH;0CH;  b)CHCl, - ¢) CH,OHCHOHCH,0H ) CHBry ¢) HOCH,CH,0H

16. Doping Si with AS would pfoduﬁ_é "a(n). . __semiconductor with
. compared to pure Si. e

| a')ln'-t'ype, increased b) f;-type, decreased
' d) p-type, decr_eased o > ‘e) Intrinsic, identical

__ conductivity

c) p-type, increased
17. Solid BaCl, has the sarne Crys_talrstructui*e_ as f_luoi'ite Cal%. How many chloride ions surround each Ba*?
lon as nearest neighbors in BaCl,. .- - - -

a)4d b)6 o )8 d) VI ¢) none of these
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18. A salt, MY, crystallizes in a simple cubic structure with

the cube center. Assuming that Y anions touch each other and also touch

the radius of Y is 150 pm, the radijus of M* 18:

- a)62.0 pm - b) 110 pm c) 124 pm d) 22_0 pm €) none ofthése |

19. Which of the following energy level diagrams shows the correct electron di
[Mn(CN)6]>? (CNis a strong-field ligand.) R
a) b) ) c) _ d)

I S S

- . | | 4 .
a Y anion at each cube corner and an M’ cation at

the M" cation at the center, and

stribution of the 3d electrons in

L

R A S A A S S

20. Give the number of geometrical isomers for the octal
represent monodentate ligands.

redral compound [MA,B,Cy], where A, B, and C
a)- 1 b) 2 c) 3 d) 5

e) none of these
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1. The overall reaction for the corrosion (;ﬁsting) of iron by oxygenis h - |
4Fe(s) + 30,(g) = 2Fep04(s)

Using the following data, calculate the equilibrium constant for the reaction at-25°C.,

|
:
|

Substance | AH(k/mol) S° UK mol'y
Fe205(s) 826 %0 g
“2(e) 0 205

(10)

2. Give eight possible Lewis structures for XeOs, an explosive chpound of xenon. Indicate which is the
most important and which is the least important Lewis structure(s), (10)

Gas constant R = 8.314510 J XK' mol™ = 0.082056 L atm K! mol -
1 Cal=4.184 J -
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