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Question 1
a) Dipole-dipole forces are attractive forces between the positive end of one polar Molecule and the negative end of another polar molecule. An example of dipole-dipole forces is found in iodine monochloride (ICL) and Hydrogen Chloride (HCl).
b) Dipole-induced-dipole interaction refers to the attractive force which is induced on a molecule by the presence of polar Molecule. It is the attraction that develops between a polar molecule and a nonpolar molecule. It depends on the concept of induction. An example of this interaction is an interaction between a dipole and water.
c) Ion-dipole interaction is an interaction that results from the electrostatic attraction between an ion and a neutral molecule with a dipole. It is commonly found in solutions mainly ionic compounds dissolved in polar liquids. An example of this interaction is found in sodium chloride (NaCl).
d) Dispersion forces (London forces) is a short, attractive force that acts between atoms and molecules. It results when the electrons in two adjacent atoms occupy positions that make the atoms form temporary dipoles. An example of London forces is found in Chlorine and bromine. This is why chlorine and bromine form solids upon cooling.
e) Van der Waals forces are weak forces of attraction between molecules. The weak forces of attraction are responsible for low boiling and melting points of molecular substances. An example of this force is found between one chlorine and chlorine molecules (Cl2)
f) A hydrogen bond is a special bonding between atoms. An example of a hydrogen bond is found in water (H2O) and alcohols like Ethanol (CH3CH2-O-H).
Question 2
The boiling point increases from CH4 to SnH4 because the boiling point increases down the group. Covalent bonding increases down the group. SnH4 has the largest atomic size hence has the highest boiling point while methane with the smallest nuclear size has the lowest boiling point. Van der Waals forces are weaker in CH4 than in SnH4.
Question 3
CO2 < CH3Br < CH3OH < RbF
CO2………dispersion forces 
CH3Br……dispersion and dipole-dipole forces
CH3OH….dispersion, dipole-dipole and hydrogen bonding
RbF…ionic 
Dispersion forces in CO2 are the weakest to break by heat while the ionic bond in RbF is the hardest to break hence the arrangement.


Question 4
SO2 has a higher boiling point than CO2. SO2 has a larger molecular mass than CO2. SO2 is a polar molecule with dipole-dipole forces while CO2 is a nonpolar molecule with dispersion (London) forces. Dispersion forces are the weakest to break; thus, dipole-dipole effects in SO2 are much stronger, and more heat is required to break them.
Chlorine (Cl2) has a higher boiling point than oxygen (O2). This is because although both are nonpolar, Cl2 has more electrons than O2 and therefore, Cl2 has stronger dispersion forces than O2.
HF has a higher boiling point than HI. The boiling point of HI is higher because of its big molecular size (van der Walls forces are most active between the large molecules compared to small ones). However, with HI the dominant powers are H-bonding which are much stronger intermolecular forces compared to Van der Walls forces. Hence the boiling point of HF is higher than that of HI. 
Question 5
Ammonia has a higher boiling point than methane because ammonia has hydrogen bonding while methane does not. A lot of heat is required to break the hydrogen bond in ammonia compared to weak Van der Waals forces in methane.
KCl has a higher melting point than I2 because KCl has a strong ionic bond compared to the weak Van der Waals forces in Iodine. KCl has ion-dipole interaction while I2 has London forces.
Question 6
Melt ice- hydrogen and dispersion forces
Boil molecular bromine-dispersion forces
Melt solid iodine-dispersion forces
Dissociate F2 into F atoms-covalent bond must be overcome
Question 7
This is due to surface tension. Water molecules are attracted to each other. This makes it possible to fill a glass without overflowing. Surface tension is responsible for holding the water together and acts against gravity, which would typically cause the water to fall.
Question 8
This is because of the high pressure inside the outdoor pipes. As water freezes, its molecules crystallize into an open hexagonal form which occupies more space than molecules in liquid form. In simple terms, water molecules expand as they freeze, and as the ice expands, it pushes water towards the closed faucet. This causes immense pressure, which makes the pipe to burst. Indoor pipes do not need to be insulated because the pressure is not significant enough to cause bursting. 
Question 9
Ionic crystal (sodium chloride) consists of alternating negatively charged anions and positively charged cations. Generally, an ionic crystal is a combination of a metal and a nonmetal.
Covalent crystal (Sulphur IV Oxide) consists of atoms at the lattice points of the crystal with each atom being covalently bonded by its nearest neighbor. 
Molecular crystal consists of molecules at the lattice points of the crystal held by weak intermolecular forces like Van der Waals forces. Example of molecular crystals is Fluorine and Chlorine.
Metallic crystal (Magnesium) consist of metal cations surrounded by a sea of electrons. The electrons are delocalized and move through the entire crystal.
Question 10
CO2……covalent crystal
B12…….molecular crystal
S8……..covalent crystal 
KBr……….ionic crystal
Mg……..metallic crystal
SiO2…… covalent crystal 
LiCl……ionic crystal
Cr……molecular crystal 
Question 11
Amorphous solids have arrays arranged irregularly while crystalline solids have regularly ordered arrays. When cleaved, amorphous solids produce fragments of with irregular, often curved surfaces while crystalline solids show a regular arrangement of layers. Crystalline solids have sharp melting points while amorphous solids tend to melt over a wide range of temperatures.
Question 12
A phase change is a transition from one phase to another.
Solid to liquid is melting. Liquid steam is vaporizing. The steam solid is sublimation
From steam to liquid it is condensation. Liquid to solid freezing. Steam will be deposited on solid.
Question 13
Solid carbon dioxide changes directly to carbon dioxide gas (sublime) and does not melt to produce a liquid (like ordinary ice); hence, it is called dry ice.
Question 14
It is 1 mole of water per 1 mole of ice at 0.00C.
Question 15
2257J/gram x 74.6g = 168,372.2 J = 168.4 kJ
Question 16
a) The rate of evaporation increases with increase in temperature. This is due to the increased kinetic energy of the surface molecules, which makes them move freely and escape to the atmosphere and become vapor.
b) The rate of evaporation increases with an increase in surface area. Since evaporation occurs among the molecules on the surface means that increasing the surface area of increases the chance of more molecules to evaporate.
c) As intermolecular forces decrease, the rate of evaporation increases. Strong intermolecular forces make it less likely for the molecules on the surface to escape from the liquid and become vapor.
Question 17
Butane: The relatively weak dipole-dipole forces and London dispersion forces between molecules of butane results in a much higher vapor pressure compared to others. The lowest is ethanol.
Question 18
This is because sublimation has taken place, sublimation is a state whereby molecules changes directly from solid phase to vapor.
Question 19
Heating 50.0 g of H20 from 20 to 100 ° C requires 16.72 kJ (50 x 80 x 4.18 / 1000 = 16.72)
150 kJ - 16.72 kJ = 133.28 kJ
50 g / 18.0 g / mol = 2.78 mol
2.78 mol x 40.79 kJ / mol = 113.40 kJ
133.28 kJ - 113.40 kJ = 19.9 kJ
19.9 kJ = 19900 J
19900 J = 50 g x (T - 100) x 1.99
19900 J = (50 T - 5000) x 1.99
10000 = 50T – 5000
T = 300
Final temperature of 50 g of steam = 300ºC.
Question 20
Reopen the phase diagram for the CO2 given in the introduction. ... When the pressure is 1 atm, there is no temperature at which the liquid phase of CO2 exists. CO2 forms a supercritical fluid at temperatures below 31 degrees Celsius. CO2 is a gas under normal temperature and pressure conditions.
Question 21 
The two suggestions above are correct since they explain why the water has an SP3 bond and a tetrahedral shape with the 2 non-shared pairs. I have a mental attack trying to imagine a linear water molecule. The problem is what to do with the 2 pairs of non-shared electrons. CO2 does well with bonds because carbon has the orbital structure or not. Besides, a double bond is not formed with H. The problem is that it is necessary to use two atomic orbitals of O and 1 of each of the two H to create a molecular orbital link and two molecular orbital links. These binding orbitals cannot be straight orbital and still be linear, so sp and non-shared electrons must be hybridized and occupy atomic py orbitals and give the cylindrical symmetry of the Molecule, a polar, nonpolar molecule like CO2 or perhaps HCN. Thinking about it, our linear Molecule would have more energy than the corner version because I believe that atomic orbitals are higher energy than sp3 orbitals. The question is whether such a Molecule in the form of bonds H? I don't think because the nucleophilic nucleus O would react with an electrophile with rehybridization of bonds and what would be is similar to how CO2 reacts with water to form carbonate and carbonic acid or something similar to a keto-enol balance. H bond is a preliminary low-energy transition state to a proton transfer reaction. In our linear Molecule, the initial attraction would quickly require energy to re-hybridize the relationships. Additionally, if our linear Molecule is smaller than the tetrahedral Molecule, it could form under extreme pressure.
Question 22
A pressure cooker is a sealed pot with a valve that controls the steam pressure inside. As the pot heats up, the liquid inside forms steam, which increases the pressure in the pot. This high-pressure steam has two main effects:
Raise the boiling point of water in the pot. When cooking something moist, like a stew or steamed vegetables, the heat in the kitchen is limited to the boiling point of water (100 ° C). But with the steam pressure now the boiling point can reach 138 ° C. This higher heat helps the food to cook faster.
Increase the pressure by forcing the liquid into the food. High pressure also helps to quickly force liquid and moisture into foods, which helps cook faster and also helps some foods, such as hard meat, to become very tender very quickly.  
     


