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Consider the following balanced equation: 5A(g) + B(g) = 3C+4D  When equal masses of A and B are
reacted, which is limiting?

[A] If the molar mass of A is less than the molar mass of B, then B must be limiting.

[B] If the molar mass of A is greater than the molar mass of B, then B must be limiting.

[C] If the molar mass of A is less than the molar mass of B, then A must be limiting.

[D] If the molar mass of A is greater than the molar mass of B, then A must be limiting.

[E] More information is needed.

Which of the following statements is(are) true? Oxidatioﬁ and reduction
[A] accompany all chemical changes. [B] cannot occur independently of each other.
[C] result in a change in the oxidation states of the species involved.

[D] describe the loss and gain of electron(s), respectively. [E]1 B, C and D are correct.

Identify the reaction NaOH + HCl — NaCl +H,O  using the following choices:
[A] Acid-base reaction [B] Combustion reaction [C] Precipitation reaction

[D] Oxidation-reduction reaction [E] More than one of answers A-D apply.

Which of the following relationships is(are) true?

[A] nT = constant when pressure and volume are held constant.

[B] P/n = constant when volume and temperature are held constant.

[C] PV = constant when temperature and moles of gas are held constant.

[D] ¥/T = constant when pressure and moles O‘f'_gasrﬁre held constant. [E] All of these are true.

Consider the followmg reaction: 2HF(g) == H(g)+ Fa(g) (K=1.00 x 10%) Given 1.00 mol of
HF(g), 1.00 mol of Hy(g), and 1.00 mol of F»(g) are mixed in a 10.0-L flask, determine the reaction quouent
0, and the net direction to achieve equilibrium.

[A] O = 0.100; the equilibrium shifts to the right. [B] O = 0.100; the equilibrium shifts to the left. ;
[C] O = 1.00; the equilibrium shifts to the left. [D] O = 1.00; the equilibrium shifts to the right.
[E] O = 1.00; the system is at equilibrium. g
The hydrogen sulfate or bisulfate ion HSO, can a;ét as either an acid or a base in water solution. In which
of the following equations does HSO4~ actr as an acid'?

[A]HSO, + H,0 — Hy80, + OH [B] HSO, + H,0 — SO, + H;0”
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[C] HSO, + H;0™ — SO; + 2H,0 [D] HSO4 + OH — H,S0, + 0™

[E] none of these
7. A solution containing 10. mmol of CQ32’ and 5.0 mmol of HCOs  is titrated with 1.0 M HCl. What volume
of HCI must be added to reach the first equivalence point?

[A] 5.0 mL [B] 10. mL [C] 15mL [D] 20. mL [E] 25 mL

8. Calculate AE for a system that releases 23 J of heat while 65 J of work is done on it.
[A] —88J [B]421] [C] 23] [D] 4217 [E]881]

9. For the reaction CO(g) + 2H,0(g) = CHy(g) +20:(g), AH°® =803 kJ Which of the following will

increase K7
[A] increasing the temperature of system [B] increasing the volume of system

[C] decreasing the number of moles of methane [D] all of these. [E] none of these.

10. For which of the following elements does the eleé‘g‘on configuration for the lowest energy state show a

partially filled d orbital? -
[A] Rb [B] S ' [CITi . [D] Ca [E] Kr

11. For which compound is resonance required to describe the structure adequately?

[A] COs* [B] HCN - a NH," [D] PCl; [E] none of these

12. Select the correct molecular structure for X@Cla_;l i

[A] octahedral [B] pyramidal [C]-i's_eiuare planar [D] tetrahedral [E] none of these

13. The fact that O, is paramagnetic can be explained by
[A] the Lewis structure of Os. [B] the molecular-orbital diagram for O,.

[C] resonance. [D] hybridization of atomic orbitals in O,. [E] a violation of the octet rule.’

14. The major attractive force in HF is
[A] ionic bonding [B] London-dispexfs_ibn forces [C] dipole-dipole interactions

[D] hydrogen bonding [E] none of these

15. Brass is an example of
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[A] a superconductor. [B] an interstitial alloy. [C] a network solid.
[D] a substitutional alloy. [E] none of these

16. Which of the following complexes shows geometric isomerism?
[A] Na;3[CoCls] [B] [Co(H;0)sCI]Cl, [C] [Co(H,0)sCl]SO4
[D] [Co(H20)6]Cl3 [E] K[Co(H,0),ClLy]

17. Which of the following is not a charged spec”leé‘???'
[A] o particle [B] B particle [C] y particle [D] all of these [E] none of these

=~ f%5RR (32%)

1. Write the formula for:
(A) (3%) potassium dichromate
(B) (3%) hypochlorous acid

CH: O ey

|
2. For the molecule CHz—CH—C—C—N

(A) (4%) Complete the Lewis structure

(B) (4%) How many c bondsandn bonds does this molecule has?
(C) (3%) What is the hybridization-of the nitrogen atom?

(D) (3%) Whatis the bond angle of the C-C—O bonds?

3. The following data were collected in two studies of the reaction A+2B — C+D

[Blo=25M [Blo=5.0 M
Experiment 1 Experiment 2
Time (s) [A](M)x 102 [A](M)x 107

0 10.0 10.0
20 6.67 5.00
40 - 5.00 3.33
60 4.00 — 2.50
80 —$.33 2.00
100 - 286 1.67
120 250 1.43

(A) (8%) Specify the orders of the this reaction with respect to [A] and [B]. Explai n your answers.
(B) (4%) Calculate the value of the rate constant. |




