IB Sub Chemistry Packet               Shapes and Polarity

1. (00) According to the VSEPR theory, which molecule would be expected  to have the smallest bond angle ? Draw the dot diagram for each
A. H2​O

B. H2CO

C. CH4
D. NH3
2. (00) Which molecule has polar bonds but is nonpolar?

A. N2
B. O3
C. CO2
D. NH3
3.Which molecule has  the largest bond angle? Identify the shape of each
A. BF3
B. CF4
C. NF3
D. OF2
3. (99) When CH4, NH3, H2O are arranged in order of increasing bond angle, what is the correct order? Identify the shapes and angles.
A. CH4, NH3, H2O

B. NH3, H2O, CH4
C. NH3, CH4, H2O

D. H2O, NH3, CH4
4. (99) Draw the dot diagram and predict the shapes of the following species:

CH3Cl                                     C2H2                                     CH3+1
5. (99) Which of the following molecules is polar? Explain
A. Cl2                B. BCl3                           C. NCl3                 D. CCl4
6. (99) CCl2F2, is no longer used as a refrigerator as it can damage the ozone layer.

(a) Draw the Lewis structure for CCl2F2
(b) Predict the shape of the molecule

 (c ) State, giving your reason, whether a molecule of CCl2F2 is polar or nonpolar.

7. (99) Which molecule or ion does not have a tetrahedral shape?  Draw each(dot)

A. XeF4
B. SiCl4
C. BF4-1
D. NH4+1
8. (98) How do  the bond angles between the hydrogen atoms and the central atom in H2O, NH3, an CH4 compare?
A. The bond angles in H2O are less than those in NH3 which are less than those in CH4
B. The bond angles in CH4 are less than those in NH3 which are less than those in H2O

C. The bond angles in NH3 are less than those in CH4 which are less than those in H2O

D. The bond angles in these three molecules are all equal.

9. (98) When the H-N-H bond angles in the species NH2-, NH3, NH4+ are arranged in order of increasing bond angle, which order is correct?
A. NH2-1 <  NH3 <  NH4+1
B. NH4+1 < NH3 < NH2-1
C. NH3 < NH2-1 < NH4+1
D. NH2-1 < NH4+ < NH3
10. Draw the dot diagram for the following molecules, or ions:
a)     NO3-1                  b) CO3-2                c) SO2            d) CH3COOH

OLD    QUESTIONS

1. Which molecule has polar bonds but is nonpolar?

A. N2
B. O3
C. CO2
D. NH3
2. Draw the molecular shape of aminomethane  CH3NH2 , and predict the bond angles around the carbon and nitrogen atoms using the VSEPR theory.

3. The electronegativity of carbon is 2.5 and that of oxygen is 3.5. 

(i) Draw the Lewis structure for carbon dioxide , state its shape and give the bond angle.

(ii)  Using the concepts of molecular shape and bond polarity, predict with an explanation, whether or not the molecule is polar.

