
Entry Level Test

1. Which of the following statements best describes the covalent bond
present in a molecule of hydrogen fluoride?

a. The electrons are equally shared between the two atoms.

b. The electrons spend a greater proportion of their time closer to the
fluorine nucleus than to the hydrogen nucleus.

c. The electrons spend a greater proportion of their time closer to the
hydrogen nucleus than to the fluorine nucleus.

2. Without looking at the periodic table, arrange the following elements in
order of decreasing electronegativity: carbon, nitrogen, oxygen, fluorine.

3. Without looking at the periodic table, indicate the positive and negative
ends of the bonds marked with an asterisk (*) in each of the structures
listed below.
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4. The C H bond is regarded as being nonpolar in most organic
compounds because the of carbon is similar to that of
hydrogen.

5. Briefly explain why the fact that water possesses a dipole moment leads
to the conclusion that the H2O molecule is nonlinear.
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6. Which of the molecules listed below do not possess a dipole moment (i.e.,
which are nonpolar)?
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7. Carbon disulphide, CS2, is nonpolar. What can you conclude about the
shape of the CS2 molecule from this piece of information?
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8. Determine which atoms carry formal charges in the molecules listed
below.
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9. Draw the Lewis structure of the molecule CH3SO2Cl in which the
sulphur atom is bonded to carbon, both oxygen atoms and the chlorine
atom. The formal charge on the sulphur atom is +2; each oxygen atom
has a formal charge of −1.

10. Draw as many resonance forms for the CH3CO−
2 anion as you can.

11. Give the Brønsted-Lowry definition of an acid.

12. Identify the Brønsted-Lowry acids and bases in the equation below.

CH3 C C H + NaNH2 GGGGGGGGBF GGGGGGGG CH3 C C−Na+ + NH3

13. Write down the expression used to calculate the Ka of acetic acid,
CH3COOH.

14. The Ka of acetic acid is 1.8 × 10−5 mol · L−1. Calculate the pKa of this
acid.

15. Arrange the following acids in order of decreasing strength:

Acid pKa Ka(mol · L−1)

Formic acid 3.75

Propionic acid 4.87

Benzoic acid 6.3 × 10−5

16. Arrange the bases listed below in order of decreasing strength.

ethoxide (CH3CH2O−), hydroxide (OH−), amide (NH−
2 )

The pKa values of the corresponding acids are given below.

ethanol (CH3CH2OH) = 16.0

water (H2O) = 15.7

ammonia (NH3) = 33 (approximate)

17. Which of the compounds below is more acidic?

Compound A (pKa = 15.74)

Compound B (pKa = 4.76)

18. Give the Lewis definition of a base.
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19. Identify the Lewis acid and base in the equation below.
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