C. Y. Yeung (AL Chemistry)

F6 AL Chemistry (Tutorial 10)

Name: _________________
Class: ________ (   )

Date: __________

(I)
Multiple Choices

1.
Consider the following four compounds:

(i)
(CH3)3CH

(ii)
CH3CH2CH2OH

(iii)
CH3CH2CH2SH

(iv)
CH3CH2CH2CH3

What is the order of increasing boiling point of these compounds?

A.
(i)  (iv)  (iii)  (ii)
B.
(ii)  (iii)  (iv)  (i) 

C.
(iii)  (ii)  (iv)  (i)
D.
(iv)  (iii)  (i)  (ii) 
2.
Which of the following is a linear molecule?

A.
HCN




B.
SO2

C.
C2H4




D.
Cl2O
3.
The molecules listed below are of general formula XYn with n(2.  In which is the (YXY 
angle greatest?

A.
BF3




B.
NH3

C.
H2O




D.
CH4
4.
Which one of the following molecules will have no permanent dipole?

A.
C2Cl4




B.
C2H5Cl

C.
CHCl3



D.
CH3OCH3
5.
Ethanol is much more soluble in water than is ethyl ethanoate. Which of the following 
statements correctly accounts for this?

A.
Ethanol is a polar molecule, but ethyl ethanoate is non-polar.

B.
Ethanol is a non-polar molecule, but ethyl ethanoate is polar.

C.
A hydrogen bond forms between the hydrogen of the OH group in ethanol and the 

oxygen of a water molecule.

D.
A hydrogen bond forms between the hydrogen of the OH group in ethanol and the 

hydrogen of a water molecule.
6.
What is the O–S–O bond angle of SO32- ion?

A.
900 exactly


B.
about 1070

C.
about 109.50


D.
about 117.50
7.
What is the approximate value of the O–C–O bond angle in ethanoic acid?

A.
900




B.
109.50

C.
1200




D.
1800
8.
Which of the following molecules will not form a hydrogen bond with another of its own 
molecules?

A.
CH3CHO




B.
CH3OH

C.
CH3NH2




D.
NH3
(II)
Structural Questions
1.
Given the following covalent radii of single bond (nm):



Cl
0.099


C
0.077



O
0.066


H
0.028



N
0.070


S
0.104


(a)
Calculate the bond lengths in



(i)
H2
__________________________________________________________________



(ii)
H2O

__________________________________________________________________



(iii)
CH3NH2
__________________________________________________________________


(b)
Actual bond lengths of H2 and H2O are 0.075 and 0.094nm respectively.  Discuss 
any difference between the actual values and the calculated values.

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

2.
Arrange the following bonds in ascending order of bond length with explanation.
C(C,  C=C,  C(C,  N(N,  N=N,  N(N,  O(O,  O=O

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

3.
The bond enthalpy of C(C is 348kJ mol-1.  Predict and explain whether the bond enthalpy of Si(Si is greater or smaller than this value.

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

In questions #4-5, letters such as Q, R etc. refer to imaginary elements.  This lets us work out some of the ideas of molecular shape without being biased by knowledge of specific elements.  However, H is really hydrogen. For simplicity in #4-5, use only single bonds.
4.
In general, the shape of a triatomic molecule is either "linear" or "bent". 


(a)
Draw Lewis formulas for QH2, a linear molecule, and for RH2, a bent molecule.



(For R, assume that it satisfies the octet rule.)

(b)
What is the "electron geometry" of each of these? 
___________________________________________________________________


(c)
What is the key difference that determines whether a triatomic molecule is linear or bent?

___________________________________________________________________


(d)
What would be different in any of the above parts if H were replaced by a halogen, such as Cl?

___________________________________________________________________

___________________________________________________________________


(e)
Give an example of real molecules QH2 and RH2.
___________________________________________________________________

5.
The general idea of this question is to follow the same issues as in #4, but now with tetratomic molecules -- with three atoms attached to a central atom. That is, these are TH3. How many shapes are possible for molecules of the general type TH3? 

(Do not exceed an octet around the central atom.) For each:

(a)
Draw the Lewis structure.

(b)
Give the electron geometry.

(c)
Give the molecular shape.

(d)
Give an example of a real element that would behave like the central atom you 
show.
6.
Consider the nitronium ion, NO2+.

(a)
(i)
How many valence electrons does this ion have?

___________


(ii)
Draw the Lewis structure.


(iii)
Give the electron geometry.


(iv)
Give the molecular shape.

(b)
Now consider NO2 (the nitrogen dioxide molecule) and NO2- (the nitrite ion).


Go through the same questions asked in part a.
7
(a)
What is the molecular shape of HCN?


(b)
What is the hybridization of C in HCN?


(c)
Describe the bonding in HCN. Illustrate your answer with appropriate diagram.

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

8.
Describe the bonding and bond angles of propyne (CH3–C(C–H). Illustrate your answer with appropriate diagram.
______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

9.
(a)
What requirements must be met for a hydrogen bond to form?
__________________________________________________________________

__________________________________________________________________


(b)
Explain why hydrogen bonding does not occur with hydrogen sulphide (H2S), but 

occurs with water.
__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

10.
(a)
Which of the following range of energy represents the strength of hydrogen bond?
0.1 – 10 kJ mol-1,   10 - 50 kJ mol-1,   100 - 500 kJ mol-1

(b)
Which of the following compounds would be expected to have a higher melting point? Explain your answer.
__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________






NO2





OH

























































































4-nitrophenol





2-nitrophenol





NO2





OH








PAGE  
5/5

