
W'13: 5 AN: AN 206 {1406) 

ENGINEERING PHYSICS AND CHEMISTRY 

Tzme : Three hours 

Maximum Marks : 100 

Answer FIVE questions, taking ANYTWO.from Group A, 
ANY TWO from Group B and ALL from Group C. 

All parts of a question (a, b, etc. ) should be 
answered at one place. 

Answer should be brief and to-the-point and be supplemented 
with neat sketches. Unnecessary long answer may result in 

loss of marks. 

Any missing or wrong data may be assumed suitably 
giving proper justification. 

Figures on the right-hand side margin indicate foil marks. 

Group A 
(Engineering Physics) 

1. (a) Explain why a material should expand when heated. 5 

(b) What are non-ferrous alloys? Give examples and 
write their uses. 5 

(c) Write the similarities and differences between ferro-
magnetic and f~oelectric materials. 5 

(d) Discuss on the important categories of dieleCtrics 
with examples. 5 

2. (a) Describe the properties exhibited by ionic solids. 5 

(b) Explain the important method suitable for the deter-
mination of ccystal structure. 5 
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(c) Find the radius of frrst orbit of electron in hydrogen (c) Explain how the nature ofbond formed between any 
a~m(forhydrogenz:::: 1 andn= 1). 5 two atoms could be predicte~ with the help of their 

electro-negativity values~ · 8 
(d) Explain how are insUlating mat~ classified? 5 

Ex~ how carbon dioxide is reSponsible for enhanced 6. (a) 
3. (a) Describe the differences between thermal expansion glo wanning. . 5 

and thennal conductivity. 5 
(b) List the chemicals depleting ozone layer. Discuss 

(b) What are the properties exhibited by covalent them briefly. 5 
solids? Discuss in brief. 5 

(c) Describe the important characteristics of colloidal 
(c) What is electronic conductivity ? Discuss the factors solution. 5 

responsible for reducing its value. 5 f.J\ Justify why is a reaction speeded up in presence of a \UJ 

(d) Describe about the behaviour of cohesive force and catalyst? 5 

repulsive force. 5 7. (a) What are the factors influencillg corrosion? Explain. 6 

4. (a) Give a clear explanation about intrinsic and extrinsic (b) State Ostwald's dilution law for a weak electrolytic 
semiconductors. 5 solution. Derive the mathematical expression for a 

dilute solution and write its limitations. 6 
(b) Write the differences between polarised light and 

unpolarised light 5 (c) Explain the mechanism of electrochemical corrosion 
based on hydrogen evolution ~d by oxygen absorp-

8 (c) Justify why certain materials are magnetic while tion. 
others are not. 5 

8. (a) What is electroplating ? Write the merits and de-
(d) Mention about interference and di:ffi:action. Why are merits of the process of electrQplating. 6 

gratings with large number oflines preferred? 5 
(b) Write the effects of increase of temperature on the 

Group B adsorption of a gas on a solid surface. 7 

(Engineering Chemistry) (c)" Explain the kinetics of saponification of ethyl acetate 
by. an alkali. 7 

5. (a) Distinguish between the properties of ionic bonds and 
covaient bonds. 6 Group C 

(b) Explain the following on the basis of molecular orbital 9. (A) Identify the correct answer for the following: 5x1 
theory : (i) N

2 
bas stronger bond than B2 ; and (ii) Br2 (l) Which one of the following Cl)'Sfal structure charac-

molecule is not stable. 3 + 3 terises the ferritic stainless steel ? 

(a) Bodycentredcubic 
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(b) Facecentredcubic 

(c) Simplehexagonal · 
(d) Cubic 

(it) The nature of atomic bond folllld in diamond is 

(a) covalent 

(b) ionic. 
(c) metallic. 

(d) hydrogen bond. 

( iizj According to Pauli's exdusion principle, the maximum 
number of electrons with a principal quantum number 
is 

(a) 2n 

(b) n2 

(c) 2n3 

(d) 2n2 

(iv) Which one of the following metals has face centred 
cubic structure ? 

(a) Magnesium 
(b) Gold 
(c) Cadmium . 

. (d) Zinc 

(a) Ferrite 
(b) Austenite 
(c} Cementite 

(d) Pearlite 

(B) Mention whether the following sentences are true or false: 
5 X 1 

(z) The phenomenon of emf development between two 
·different metals placed in contact is known as 
• Seeback effect'. 

(i1) Cold-worked components are generally subjected to 
'hardening'. 

(iiz) The highest perc~ntage of chromium that can be 
added to steel is '50'. 

(iv) The mass number of an atom is 40 and its atomic 
number is 20. The number of electrons present in that 
atom is '40'. 

(v) The presence of nucleus in an atom was discovered 
by 'Rutherford'. 

(C) Answer /Choose the correct answer for the folloWing : I 0 x 1 

(z) The gas eliminated during decarbonylation of acetic 
acid is 

(il) 

(a) hydrogen. 

(b) carbon dioxide. 

(c) methane 

(d) carbon monoxide. 

Match the following : 

(A) Propanone 

(B). Butarial 

(C) Ethanol 

(D) Acetic acid 

(a) A-4, B~l, C-3, :b-2 

(b) A-2, B-4, C-1. D:-3 

(1) CHO 

(2) C=O 

. (3) COOH 

(4) OH 
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W'12: 5 AN: AN 206 (1406) 

ENGINEERING PHYSICS AND CHEMISTRY 

lime : Three hours 

Maximum Marks : 100 

Answer FIVE questions, taking ANY TWO from Group A, 
ANYTWOjrom Group Band ALL from Group C. 

All parts of a question (a, b, etc. ) should be 
answered at one place. 

Answer should be brief and to-the-point and be supple
mented with neat sketches. Unnecessary long answer may 

result in loss of marks. 

Any missing or wrong data may be assumed suitably 
giving proper justification. 

Figures on the right-hand side margin indicate full marks 

Group A 

(Engineering Physics) 

1. (a) Describe the Rutherford atomic model. What were 
its outcomes ? Describe its applications. 10 

(b) Describethelawsofradioactivityanditsdecay. 10 

2. (a) Explain the concept of wave function? Explain its 
physical meaning. Explain de-Broglie hypothesis. 
What do you understand by expectation value ? 10 

(b) What type of forces exists in solids? Explain with 
neat diagrams. What do you understand by iso-
tropic and anisotropic behaviour of solids? 10 

(Turn Over) 
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S'12:5AN :AN 206 (1406) 

ENGINEERING PHYSICS AND CHEMISTRY 

Time : Three hours 

Maximum Marks : I 00 

Answer FIVE questions, taking ANY TWO from Group A, 
ANY TWO from Group Band ALL from Group C. 

All parts of a question (a, b, etc.) should 
be answered at one place. 

Answer should be brief and to-the-point and be supplemented 
with neat sketches. Unnecessary long answers may 

result in loss of marks. 

Any missing or wrong data may be assumed suitably giving 
proper justification. 

Figures on the right-hand side margin indicate full marks. 

Group A 
(Engineering Physics) 

1. (a) Find the number of waves made by a Bohr electron in 
one complete revolution in its third orbit. 5 

(b) An alpha particle travels at right angle to a magnetic 
field of flux density ~-2 Wb/m2 with a speed 6 x 1 OS m/s. 
Find the force acting on it and its acceleration. 5 

(c) Calculate the number of photons emitted per second 
by a 100 W sodium lamp assuming that the sodium 
light has 1.. = 5896 A. 5 

(d) In a compton scattering, the incident photons have 
A. = 3 A. Calculate the wavelength of the scattered 
radiation, if they are viewed at an angle of 60° to the 
direction of in~idence. 5 

(Turn Over) 
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2. (a) In a drop of water having radius 10-
3
m and molecular 

dipoles are pointed in the same direction. If the dipole 
moment of water molecule is 6 x 1 0-30C-m; calculate 
the polarization. 5 

(b) A magnetic material has a magnetization of3200 Aim 
and flux density of 0·0045 Wb/m2

• Determine the 
magnetic field and the relative permeability of the 
material. 5 

(c) A superconducting lead has a critical temperature of 
7·26 K at zero magnetic field at a critical field of 
8 x 105 Aim at 0 K. Find the critical field at 5K. 5 

(d) Find the fraction of electrons excited into conduction 
band in Ge at 1 00 K, 300 K and 1200 K, if the band 
gap is 0·75 eV. Explain the results. 5 

3. (a) Define the following: (i) Mean velocity, (ii) rrns 
velocity, and (iiz} most probable velocity. 3 x 2 

(b) Calculate the mean translational kinetic energy per 
molecule of a gas at 727 °C. Given : R = 8.32 J/mole.K. 4 

(c) Two coherent sources of intensity ratio J3 interfere. Prove 
that in the interference pattern 5 

/max -/min z..JP =--
/max +/min 1 + fJ 

(d) How many order will be visible if a light of wave-
length 5000 A falls on a grating of line 2620-per inch. 5 

4. (a) Draw a (111) plane and Wingez-Seitz cell. 

(b) Find the atomic packing factor ofHCP structure. 

5 

5 

S'l2:5AN: AN206(1406) ( 2 ) ( Continued) 

(c) Calculate the linear atomic density along [I 00], [11 0] 
and [ lllJ direction in BCC iron whose lattice parameter 
is 2·85A. 5 

(d) What do you understand by V symmetry? Describe 
the types of crystal symmetry with examples. 5 

Group B 
(Engineering Chemistry) 

5. (a) Discuss the standard method of monitoring of NO,... 5 

(b) Discuss the non-dispersive IR method for the analysis 
of CO pollutant., 5 

(c) Differentiate between primary and secondary pollutants. 
Name five primary pollutants and discuss any one 
ofthem. 7 

(d) Show the relationship between CO, NO,. and HC 
(hydrocarbons) with the help of a graph. 3 

6. (a) What is the condition for metallic bonding? Discuss 
any three metallic properties with explanation. 5 

(b) Discuss different postulates of molecular orbital theory. 5 

(c) Draw the molecular orbital diagram of 0 2 molecule 
and discuss its magnetic properties. 10 

7. (a) Discuss the mechanism of oxidation corrosion. 5 

(b) Differentiate between electrochemical and galvanic 
series. 5 

(c) Discuss about sacrificial anodic protection method. 5 

(d) How much rust (Fep
3 
·3~0) will be formed when 

100 kg of iron have completely rusted away ? 5 

~ i'l2:5AN: AN206(1406) ( 3 ) (Turn Over) 
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