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1. What is the strongest halogen acid?
A. HCl

B. HF

C. HAt

D. HI

E. HBr
2. Which of following are existent atomic orbitals? 

A. sp3
B. sp3d

C. f

D. sp3d2
E. All of the above.

3. Which of the following has the greatest first ionization energy?

A. Se

B. As

C. Rn

D. Cs

E. Cannot be determined with the given information.

4. Scientist Tyrone G Carter has discovered the g orbital. The g orbital exists only in the 5th energy level and above. How many electrons does the orbital hold?

A. 12

B. 16

C. 18

D. 69

E. ∞

5. Which of the following are NOT proper units for kinetic energy?

A. J

B. kJ

C. mg x m2/s2
D. g x cm2/min2
E. All of the above are possible correct units.

6. The molecule IF7, iodine heptafluoride, has the molecular geometry pentagonal bipyramidal. (Yes, this compound does exist). What is the hybridization present on the central atom?

A. sp3d2f

B. sp3d3
C. sp2d2f2
D. sp3d2g

E. sp4df

7. Fluoroantimonic acid, the strongest superacid to exist, is 2 x 1019 times stronger than 100% sulfuric acid. The formula of the acid is HSbF6. What is the molecular geometry of the anion?

A. Trigonal bipyramidal

B. Square planar

C. Octahedral

D. Pentagonal bipyramidal

E. None of the above.
8. What is the average kinetic energy of gaseous Cesium ions in a 2 ML container at 66.7 K?
A. 138 J

B. 1.38 J

C. 1.38 x 10-21 kJ

D. 1.38 x 10-69 J

E. 1.38 x 10-21 J

9. If the temperature of a gas decreases from 8ᵒC to 4ᵒC at constant pressure, what is true about the volume?

A. Volume is the same

B. Volume doubles

C. Volume halves

D. Volume decreases slightly

E. Volume increases slightly.

10. Which of the following is true about an ideal gas?

A. The particles collide elastically with the container walls.

B. There are no intermolecular forces of attraction.

C. The gas particles occupy negligible volume.

D. All of the above
E. None of the above.

11. Which is the following is the most ideal gas?
A. Xe

B. F2
C. Ne

D. At2
E. Cannot be determined.

12. Which of the following molecules exhibit optical isomerism?

A. CH3CHCAtF

B. CH3CH2CH2CAtFCBrClCOOCOOH

C. CH3OCAt2CIFOH
D. NH2COCAtClF

E. All of the above exhibit optical isomerism.

13. A 420 gram chunk of ice at -69ᵒC is added to a large amount of steam in a bucket. When the system reaches thermal equilibrium, the ice is at 0ᵒC, and none of the ice has melted. How much heat leaves the ice during this process? Assume the specific heat of ice is 2000 J/kg·K
A. 28980 J

B. -57960 J

C. 0 J
D. 57.96 J

E. -57.96 J

14. Which of the following is insoluble in water?

A. Cs2Cl2O6
B. NH4PBrClAt

C. CH3CClFCOOH

D. Mg3(PO4)2
E. CH3CHOHCFClCAtBrC(OH)2CH3
15. Which of the following is/are true about non-ideal gases?

A. There are intermolecular forces of attraction

B. The van der waals equation must be used in calculating Pressure and Volume

C. P=[image: image2.png]o V() dT




D. B and C only
E. A and B only.

16. The empirical formula of an organic compound is C2H2O. The molar mass of the compound is 420 g mol-1. What is the molecular formula of this compound?

A. C4H4O2
B. C2HCOOH

C. C20H20O10
D. C40H40O20
E. Can only be determined experimentally.

17. Which of the following explains why K+ ion has a much larger ionization energy than Ca+?.

A. K+ is happy as it has a noble gas configuration and is unwilling to lose its stability by giving up an electron from its filled octet.

B. The electron removed from K+ comes from the 2p orbital, while the electron to be removed from Ca+ is in the 3s, which is farther away than the electron in the 2p orbital.

C. The pKa of K+ is greater than the pKa of Ca2+
D. All of the above.
E. A and B only.

18. What is true about the root-mean-square speed of a non-ideal gas?

A. It is higher than the calculated value.

B. It is lower than the calculated value.

C. It is the same as the calculated value. 
D. It does not depend on the mass of the gas.

E. C and D only.

19. What is the constant, R, used to calculate the average kinetic energy?

A. 0.0821 (L x atm)/(mol x K)

B. 8.315 (L x atm)/(mol x K)

C. .0821 J/(mol x K)

D. 8.315 J/(mol x K)

E. 1.38 x 10-23 J/(atoms x K)

20. Which of the following will form a strong acid when added to water?

A. Cl2O7
B. N2O3
C. N2O7
D. SO5
E. XeO3
21. If a student spills a solution of HAt on himself, he should:

A. Rinse the exposed area with water.

B. Add concentrated vinegar to the exposed area.

C. Rinse the exposed area with distilled water and then add dilute Cesium hydroxide.

D. Rinse the exposed area with distilled water and then add powdered sodium bicarbonate.

E. Wait for the acid to burn through the student’s skin.

22. Real gases deviate most from ideal behavior under:

A. High temperatures

B. Low pressures

C. Low pressure and high temperature
D. High pressure and low temperature

E. Real gases always behave ideally

Questions 23-26 refer to the Van der waal’s equation, (P + (n2a)/V2)(V-nb) = nRT.
23. What does the constant a account for?

A. The actual volume occupied by the gases

B. The intermolecular forces present.

C. Depends on the gas.

D. The heat produced in the collision.

E. The impulse when the particle collies with the container wall.

24. What does the constant b account for?

A. The actual volume occupied by the gases

B. The intermolecular forces present.

C. Depends on the gas.

D. The heat produced in the collision.

E. The impulse when the particle collies with the container wall.

25. Which of the following are true statements?
A. The value of a is higher in SO2 than in SO3
B. The value of a is higher in CO than in CO2
C. The value of a is higher in HF than in H2S
D. A is 0 for gaseous cesium atoms.

E. B and C only.

26. Using the principles behind this equation, the average kinetic energy of F2 molecules will be:

A. Greater than that of Li2 molecules.

B. The same as that of any molecule.

C. The same as of any halogen molecule.

D. Greater than that of Cl2 molecules.

E. Lesser than that of gaseous La atoms.

27. Which of the following metals would serve the best for electrical wiring purposes?
A. Li

B. K

C. Rb

D. Cs

E. All of the above. They are all metals and thus have metallic bonding(sea of electrons).
28. Which of the following is a weak electrolyte?
A. NaCl

B. FrAt

C. HClO4
D. HI

E. HF

29. The element G, Guptium, is discovered in D206. It has an atomic number of 112. What is the most likely electron configuration of Guptium?

A. [Rn]7s24f146d9
B. [Rn]7s25f146d9
C. [Rn]7s15f146d10
D. [Rn]7s15f146d97p1
E. It cannot be determined.

30. Guptium forms a compound with the carbonate ion. What is the formula of this compound?

A. GCO3

B. G2(CO3)3
C. G2CO3
D. G(CO3)2
E. G3(CO3)2
31. Using the electron configuration of Guptium, which of the following particles will be paramagnetic?

A. Gu+
B. Gu3+
C. Al+
D. Cu+
E. Cu2+
32. Why does Nitrogen tend to have one lone pair in all of its compounds when it is the central atom?
A. It will have a tetrahedral electron domain geometry

B. It will have 4 regions of electron density.

C. The Nitrogen atom will have a hybridization of sp3
D. Its formal charge will be zero.

E. All of the above.

33. If a carbon atom effuses through a pinhole at a rate of 10 m/s, which of the following particles will effuse at 5 m/s?

A. Mg

B. Li

C. He

D. Sb

E. CO2
34. The Chem God added a drop of lysergic acid diethyl amide into a bomb calorimeter with a heat capacity of 420 J/K. The mass added was 142 micrograms. The acid was combusted and the temperature of the surrounding water increased by 40 degrees. What is the Q in this reaction? 
A. 16,800 J

B. 16.8 kJ/mol

C. -16,800 kJ

D. -16.8 J

E. -16,800 J

35. If the difference between an element’s third and fourth ionization energy is extremely high, which of the following could be the element?

A. P

B. N

C. Cl
D. Xe

E. In

36. Which of the following metals would form the strongest base when added to water?

A. Be

B. Ba

C. K

D. Cs

E. Fr

37. A sample of Francium Astatide is heated in a hot Bunsen burner flame. An electron from an unknown energy level is excited to another unknown energy level, and in the downward, ultraviolet radiation is emitted. What series is this transition associated with?
A. Balmer series

B. Paschen series

C. Lyman series

D. Brackett series

E. Cannot be determined as the energy levels are unknown.

38. The Chem God has discovered the element Ss, which has an atomic number of 119. Which of the following are true statements about Ss.

A. It is an alkali metal

B. Ss is more reactive than Cs.

C. Ss will be the most reactive metal.

D. SsOH will be the strongest alkali base.

E. All of the above are true.

39. Which of the following molecules has the shortest bond length?

A. CO2
B. CO
C. O2
D. F2
E. Cannot be determined.

40. Which of the following molecules are polar?
A. CsF

B. XeF4
C. IF2-
D. CFClBrAt

E. B, C, and D only

41. What is the molecular geometry of the molecule AtFBrClI2?

A. Octahedral

B. Linear

C. T-shaped

D. Trigonal bipyramidal

E. Square pyramidal

42. Which of the following compounds will have the highest boiling point?
A. KAl(SO4)2 * 12H2O

B. AlN

C. XeAt4
D. Mg3N2
E. It can only be determined empirically.

43. Which of the following compounds exhibit geometric isomerism?

A. CH3COOH

B. C2H5COOH

C. CH3CH2CH2COOCHOHCOOH

D. C3AtClBrI

E. All of the above compounds have geometric isomerism.

44. Which of the following is/are true about bomb calorimetry?

I. Constant volume

II. Constant pressure

III. Constant temperature

A. None

B. I only

C. I and II only

D. I and III only

E. II and III only

45. Which of the following is the ester functional group?
A. R-COOH

B. R-O-R

C. R-COO-R

D. R-COH

E. R-OH

46. Which of the following is an ionic compound with π bonding?

A. Cs2SO4
B. Cs3PO4
C. Mg(CN)2
D. MgFCl

E. π bonding is not possible in an ionic compound.

47. Why is Fluorine the most reactive halogen?

A. It has the smallest atomic radius amongst the halogens.

B. It has the highest effective nuclear charge.

C. It has the least number of protons.

D. It has 9 neutrons.

E. A and B only.

48. How much energy is required to remove the valence electron of a Francium ion?

A. 6.05 x 10-20 kJ

B. -3.025  x 10-20 kJ

C. 6.05 x 10-17 J

D. 6.05 x 10-20 J

E. -6.05 x 10-20 J

49. Which of the following are true about the Kinetic molecular theory for gases?
A. The collisions of gas particles with the wall are inelastic.

B. The collisions of gas particles with the wall are elastic.

C. The gas particles occupy sizeable volume

D. The impulse from the collision is really high.
E. The gas particles have rotational kinetic energy.

50. What is the volume occupied by 420 g of gaseous Ca atoms at STP? 

A. 235.2 mL
B. 0.2352 kL

C. 23.52 L

D. (0.0821)(0)(420/40.08)/760

E. (0.0821)(0)(420/40.08)/1
3

