[bookmark: _GoBack]Q.1 Cite two important quantum-mechanical concepts associated with the Bohr model of the atom.

Q.2  Cite two important additional refinements that resulted from the wave-mechanical atomic model.

Q3: Without consulting Figure 2.6 or Table 2.2, determine whether each of the electron configurations given below is an inert gas, a halogen, an alkali metal, an alkaline earth metal, or a transition metal. Justify your choices.
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Q4: Briefly cite the main differences between ionic, covalent, and metallic bonding.

[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK17]Q5:  Offer an explanation as to why covalently bonded materials are generally less dense than ionically or metallically bonded ones.

Answers
Covalently bonded materials are less dense than metallic or ionically bonded ones because covalent bonds are directional in nature whereas metallic and ionic are not; when bonds are directional, the atoms cannot pack together in as dense a manner, yielding a lower mass density. 

Q6:  Compute the percents ionic character of the interatomic bonds for the following compounds: MgO, GaP.

[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Q7:  Using Table 2.2, determine the number of covalent bonds that are possible for atoms of the following elements: silicon, bromine, nitrogen, sulfur, and neon.

Si14 , Br35 , N7, S16

[bookmark: OLE_LINK18][bookmark: OLE_LINK19]Q8:  Explain why hydrogen fluoride (HF) has a higher boiling temperature than hydrogen chloride (HCl) (19.4 vs. -85C), even though HF has a lower molecular weight.

Q.9 Prove that the potential energy of two particles in the stable configuration is equal to  

Q.10    If atom A has the ionization energy of 6eV and an atom B has an electron affinity of 5eV. Atoms A and B are separated by a distance of 0.5nm. what is the energy required to transfer an electron from A to B?   

Q.11 The grain boundary energy of a low angle grain boundary is less than for a high angle one. Why is this so? 
Q.12  Cite the relative Burgers vector–dislocation line orientations for edge, screw, and mixed dislocations. 
Q.13  Explain with diagram how the lattice deforms around a vacancy, an interstitial, and dislocations 
Q.14 Show that the atomic packing factor for BCC is 0.68.
Q.15  Aluminum has FCC crystal structure. Its density is 2.7g/cm3 .and its atomic weight 26.98. Calculate its unit dimensions and atomic diameter.  Assume Avogadro No. to be 6.023 x 1023 .
 Q.16   For each of the following stacking sequences found in FCC metals, cite the type of planar defect that exists:
(a) . . . A B C A B C B A C B A . . .
(b) . . . A B C A B C B C A B C . .
Q17 Write the types of material with giving examples then describe briefly the properties of each type?

Q:  18 Using the figures to show the comparison between net potential energies and net forces on inter atomic separation for two isolated atoms dependence of repulsive and attractive action.
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Q:19 Compute the percent's ionic and Covalent  character  of the interatomic bonds for the compounds MgO and CdP, if you now that the electronegativity 'of these elements are XMg = 1.2, XO = 3.5, XCd = 1.7 and XP = 2.1 respectively.

Q. 20 Write the types of material with giving examples then describe briefly the properties of each type?

Q :21 Using the figures to show the comparison between net potential energies and net forces on inter atomic separation for two isolated atoms dependence of repulsive and attractive action.

Q: 22 Compute the percent's ionic and Covalent  character  of the interatomic bonds for the compounds MgO and CdP, if you now that the electronegativity 'of these elements are XMg = 1.2, XO = 3.5, XCd = 1.7 and XP = 2.1 respectively.
Q.23  Calculate the energy for vacancy formation in silver, given that the equilibrium number of vacancies at 800 C (1073 K) is 3.6 * 1023 m-3. The atomic weight and density at (800 C) for silver are, 107.87 g/mol and 10.49 g/cm3 respectively.  Note Na = 6.023×1023 atoms/mole and R=8.62×10-5 eV/atom-k.

Q.24 . For a steel alloy it has been determined that a carburizing heat treatment of 10 h duration will raise the carbon concentration to 0.45 wt% at a point 2.5 mm from the surface. Estimate the time necessary to achieve the same concentration at a 5.0-mm position for identical steel and at the same carburizing temperature. 

Q. 25 Compute the atomic packing factor for the rock salt crystal structure in which rc/ra =0.414. 
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