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1.

Determine the numbers of protons, neutrons, and electrons in an atom o U
[A] 238,238,238 [B] 92,92, 92 [C] 146,238,92  [D] 92, 146, 92 [E] 146, 92, 146

A white powder is analyzed and founc}.toion}am—éls 64% phosphorus and 56.36% oxygen by mass. The
|

compound has a molar mass of 283 88 gWEt/m the compound’s molecular formula? (P: 31)
[A] P,Os [B] P40y ’ EC]/P 405 [D] P,O; [E] P4Oy

The formula for sodium dihydrogen phosphate is
[A] NaHPO, [B] Na(HPOQ,), [C] NaH,PO, [D] Na,HPO, [E] Na,H,PO,

=
[B] Reduction is a decrease in oxndatlonjwstate. T

[C] Oxidation is a loss of electrons; reduction is a gain of electrons.
[D] In a redox reaction, an oxidizing agent is reduced and a reducing agent is oxidized.

[E] In a redox reaction, the electrons transferred from the oxidizing regent to the reducing regent.

} } I

Given the equation 34 + B — C + D, ‘zoagleact‘ﬁ;ﬁoles of 4 with 1 mole of B. Which of the following is
LA I

true?

[A] 4 is the limiting reactant because youtieed 3 moles of 4 and have 2.

[B] 4 is the limiting reactant because of its higher molar mass.
[C] B is the limiting reactant because 3 4 molecules react with 1 B molecule.
[D] B is the limiting reactant because you have fewer moles of B than A4.

[E] Neither reactant is limiting.

Which of the ways of descnbmg soluti n]co;ppos«tﬁon is dependent of temperature?

[A] mass percent [B] molarlty ] moiahty [D] mole fraction [E] none of these

Consider two organic molecules,‘Lethanol and benzene. One dissolves in water and the other does not. Why?
[A] One is an electrolyte, the other is not. [B] One is ionic, the other is not.
[C] Ethanol contains a polar O-H bond, and benzene does not.

[D] They have different molar masses. [E] Two of these are correct.
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11.

A balloon contains 10.0 g of neon gas. With the temperature kept constant, 10.0 g of argon gas is added.
What happens?

[A] The balloon stays the same size, but the pressure increases.

[B] The volume of the balloon expands l[)_y_]more than 2 times. [C] The balloon doubles in volume.
[D] The volume of the balloon expands by’ legs Tan 2 times. [E] None of these.

What will happen to the number of molés gl)f S[ég m equilibrium with SO, and O, in the reaction
2S0s(g) 280,(g) + Ox(g)  (endothermic)

in each of the following cases?
(i)  Oxygen gas is added;

(ii)  the pressure is increased b asmg—the volume of the reaction container;

(iii) the pressure is increased b ﬁﬁiﬁg_%on gas;

(iv) , the temperature is increased; | =
(v)  gaseous sulfur dioxide is rdmoved ' —

[A] (1): increase, (ii) increase, (iii) no effect, (iv) decrease, (v) decrease

[B] (1): increase, (ii) no effect, (iii) increase, (iv) decrease, (v) decrease

[C] (1): decrease, (ii) increase, (iii) increase, (iv) decrease, (v) decrease

[D] (i): decrease, (ii) increase, (iii) no effect; (1V) Fxcrease (v) decrease

[E] (1): increase, (ii) decrease, (iii) no effect, (whpcrease (v) decrease

,,,,,,,,

Cu+ 2AgNO; — 2Ag + Cu(NO;),
Mg(OH), - MgO + H,0

N, + 3H, — 2NH;

NaOH + HCl — NaCl e

[A]3 (B] 4 [D] 1 [E] 2
:’} s~-/“‘f\
For the hypothetical reactions 1 and 2, Kl =10°and K, = 107,
1. Ay(g)+Bsy(g) = 2AB(g)
2. 2A(@) T Cig) == 2A,C(g)
3. AC(g) T Ba(g) == 2AB(g)+(1/2)Ca(g)
What is the value for K for reaction 3?

[A] 1072 [B] 10 [C] 10* [D] 10° [E] 107

1
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12. Which of the following sets of quantum numbers is allowed?
[Aln=4,1=2,m=3, m;=+% Bln=2,1=2, m=-1,m,=-Y%
(Cln=3,1=2,m=1,m,=+1 [Dln=1,1=0,m=0,m,=-%
[Eln=35,1=-3,m= Oms——/z — —
vz [l
==
13. Methyl orange 1s an indicator wlth a Ky 0 f >} (}D . Its acid form, HIn, is red, while its base form, In",
yellow. At pH 6.0, the indicator will be - 4 L
[A] red. [B] yellow. [C] orange. [D] blue. [E] none of these.

14. Determine the correct labels for the reaction coordination diagram

indicated by the letters. [ ;

[A] A: reactants; B: intermediate; C: pro _@ :] :: ;fE: AHP. g

[B] A: products; B: transition state; C: raéc D Ea,E AH°. f%
i;

[C] A: reactants; B: transition state; C: pL-oducts D“Ea, E: AH.
[D] A: reactants; B: intermediate; C: products; D: E,; E: AG®.

[E] A: reactants; B: intermediate; C: products; D: AH°; E: E,. |

[A] dipole-dipole interactions [B] hydrogen bonding

[D] London dispersion forces [E] none of these

Reaction pathway

15. How many the following electron coni%gu;:a;t ﬁf for the species in their ground state are correct?
As [Ar] 4s°3d"%4p’ . [~ j,_\ xCa 15°25°2p°35%3p%4s?
Mg 15%2s%2p03s! TJ 15225%2p%3p°
\ [Ar] 3s3d° R \
[A] 3 (B]4 [C]5 [D] 1 [E] 2
16. Which of the following species has the largest dissociation energy?
[A] O, [B] 0" FE:54 D10, [E] O
17. The rate constant & is dependent on S J / EEAN
[A] the orientation of the collision. [B] the frequency of collisions. [C] the temperature.
[D] the probability that a collision will have sufficient energy to cause a reaction [E] all of the above
18. Identify the major attractive force in HF.

[C] ionic bonding
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19. Which of the following propertie% of a solution is not a colligative property?

[A] freezing point depression

[D] vapor pressure

\
20. Arrange the ions Te*, I, Cs”, an
[A] Te© <I <Cs" <Ba*

[D] Te* <I' <Ba® < Cs"

=k st EAR

(A) (3%) Draw a Lewis structure.

[B] osmotic pressure

s:‘< Ba2+ <I <Te*

[E] ﬁ <A I< Cs" <Ba*

A EETEA  FIH M AR St BB o (20%)
1. For the SF, molecule:

1 01:[ of—mcreasmg size.

(B) (3%) Label the angles of. he s— he .
(C) (2%), What is the shape o the oiljzﬁ}e—aro %dthe central atom?
(D) (2%) What is the hybridization bf the cenfral atom?
(E) (2%) Isthe molecule pol ‘ or nonpolar?
(F) (2%) Does the central ato;rn obey the octet rule? Why?
2. (6%) Co nsider the following data: s . AH(KJ)
Ca(s) + 2C(graph1te) —r) CaCslsr— \1 —62.8
Clafisha 5 0,@) = ca?(s) = JL’ \ F —635.5
CaO(s) + H,O(7) —» Ca(OH),(aq) —653.1
CiH,Er+2 050) > 2COH4H,00  ~1300

-393.51

[C]1Ba®* < Cs" < I <Te*

C(graphite) + Ox(g) — COx i—_q
Use Hess's law to find the change in ent! a}pjy j t:2~53C for the following equation:

CaCy(s) + 2H,0(]) —

Csz(g_) J""G}Qﬁ)z(aq )

x

[C] boiling point elevation

[E] vapor-pressure lowering of a solution with a nonvolatile solute.




