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GURU NANAK INSTITUTE OF ENGINEERING & TECHNOLOGY 

Dahegaon, Kalmeshwar Road, Nagpur-441 501.  

 
DEPARTMENT OF APPLIED SCIENCES & HUMANITIES 

 

Session 2021-22  (EVEN)  

First Sessional Examination 
 

Subject Code:  BSE2-3T                               Subject Abbr. AC    

Subject Name : Applied Chemistry             Year/Sem. :   1st/ II 

Time : 01 Hours           Maximum Marks: - 20 

 

 

INSTRUCTIONS TO CANDIDATE: 

1) All questions carry marks as indicated. Year/Sem. :   1st/ II 

2) Solve TWO questions as follows: 

(i) Q. No. 1 OR Q. No. 2  (ii) Q. No. 3 OR Q. No. 4 

3) Assume suitable data wherever necessary. 

4) Illustrate your answer wherever necessary with the help of neat 

sketches 
Que 1) 

A) What is green chemistry? Explain its principal and explain 

any two of them?      

        6M 
B) Define and Explain Carbon Sequestrations and carbon 

credits?       

        

        4M

    OR 

Que 2) 

A) What do you Atom Economy? Calculate the percentage of atom 

economy of following  

Ethanol, CH3CH2OH, can be produced by the fermentation of 

glucose, C6H12O6: 

i)    C6H12O6 (aq) → 2CH3CH2OH (aq) + 2CO2 (g) 



ii)    Define biopolymers and Explain aaplications of Polyadipic acid

         6M 

B) Write down the application of  

i) DMC (dimityl carbonate) 

ii) Supercritical Carbon Dioxide    4M 

 

Que 3) A) Draw the energy level diagram of NO
+
 and NO

-
and calculate 

bond order.        6M

  

B) Write a short note on  

1) Effective Nuclear Charge 2) Electro negativity    4M 

     

OR 

 

Que 4) A) 1) Explain Crystal field theory 2) Polarization  6M 

 

Que 4) B) 1) Calculate effective nuclear charge experienced by 4s 

electrons of K=19        2M 

2) Discuss various types of magnetism with suitable examples.  2M   



GuruNanakInstituteofEngineering&Technology
Dahegaon,KalmeshwarRoad,Nagpur-441501

DepartmentofFirstYearEngineering

Session:2021-2022
FirstSemester(ODD)

FirstSessionalExamination
BasicsofCivilandMechanicalEngineering

Time:01hour
Marks20

Note:1.SolveQuestionsnumber1orQuestionNo.2and
2.SolveQuestionnumber3orQuestionNo.4

Question1.a)DefineCivilEngineeringandExplainRoleofCivilEngineeringin
InfrastructuralDevelopment. (05)

b)whatisCementandExplainDifferentGradesofcement. (05)

OR
Question2.a).ExplaininBriefPrinciplesofPlanningRelatedtoBuilding. (05)

b)WriteshortNotesonByelawsRelatedtoBuilding. (05)

Question3a)WhatdoyoumeanbyEco-friendlyMaterialsandExplainit's
Characteristics. (05)

b)ExplainDifferentTypesofConcreteandwhyRMCiscalledasGreen
Concrete. (05)

OR
Question4a)DefineSurveyingandExplainPrincipleofSurveying. (05)

b)WhatisTransportationEngineeringandExplainRoleofTransportation
EngineeringinNationDevelopment. (05)

BestofLuck
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GURU NANAK INSTITUTE OF ENGINEERING & TECHNOLOGY 

Dahegaon, Kalmeshwar Road, Nagpur-441 501. 

GNIET/2021-2022/ODD/ BSE1-5T /Engg Graphics/KNW 
First Sessional Exam (Session 2021-22) 

                                                                                                                                         Date of Exam:- 25/02/2022  

Subject Name: ENGINEERING GRAPHICS                               Year/Sem.: 1
st
 /1

st
 Sec.:- A & B   

Time: - 10:00 am -11:00 a.m. (1 Hours)                                                                              Max. Marks: - 20 M  
 
INSTRUCTIONS TO CANDIDATE: 

1) All questions carry marks as indicated. 

2) Solve TWO questions as follows:  

(i) Q. No. 1 OR Q. No. 2  (ii) Q. No. 3 OR Q. No. 4 

3) Assume suitable data wherever necessary. 

4) Illustrate your answer wherever necessary with the help of neat sketches. 

 

1. a) The foci of an ellipse are 110 mm apart. The minor axis is 70 mm long. Determine the 

length of the major axis and draw half ellipse by rectangle method and other half by 

concentric circles method. 

5 

 b) An artificial satellite is orbiting around the Earth. The major axis of its orbit is 40,000 km 

and the minor axis is 30,000 km. Draw the orbit of the satellite. 
5 

  OR  

2. a) A boy standing on the terrace of a building of 15 m height throws a ball, which has its 

highest flight and just crosses a tree of 25 m height. Trace the path of the ball, if the 

distance between the building and the tree is 8 m.   

5 

 b) A cricket ball thrown up in air, reaches a maximum height of 10 meters and falls on the 

ground at a distance of 20 meters and falls on the ground at a distance of 20 meters from the 

point of throwing. Draw the path followed by ball. Assume the point of throw to be on the 

ground. 

5 

    

3. a) Draw the involutes of composite figure consisting of semicircle and half hexagon of 35 mm 

sides &radius. 
5 

 b) Draw the involute of a regular hexagon of side 20 mm.  Also draw involute of a regular 

pentagon of side 25 mm 
5 

  OR  

4. a) A wheel of 1.5 m in diameter has 8 spokes connecting the rim and the hub. The wheel is 

rotating in anticlockwise direction at 30 rev/min. A particle of dust starts from the centre 

and travels along a spoke with uniform velocity and reaches a rim after 2 seconds. Trace the 

path of partical. 

5 

 b) A coin of 35 mm diameter rolls over dining table without slipping. A point on the 

circumference of the coin is in contact with the table surface in the begining and aftr one 

complete revolution. Draw the curve traced by the point. 

5 
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GNIET/2021-2022/ODD/ BSE1-5T /Engg Graphics/KNW 
First Sessional Exam (Session 2021-22) 

                                                                                                                                         Date of Exam:- 25/02/2022  

Subject Name: ENGINEERING GRAPHICS                               Year/Sem.: 1
st
 /1

st
 Sec.:- A & B   

Time: - 10:00 am -11:00 a.m. (1 Hours)                                                                              Max. Marks: - 20 M  
 
INSTRUCTIONS TO CANDIDATE: 

1) All questions carry marks as indicated. 

2) Solve TWO questions as follows:  

(i) Q. No. 1 OR Q. No. 2  (ii) Q. No. 3 OR Q. No. 4 

3) Assume suitable data wherever necessary. 

4) Illustrate your answer wherever necessary with the help of neat sketches. 

 

1. a) The foci of an ellipse are 110 mm apart. The minor axis is 70 mm long. Determine the 

length of the major axis and draw half ellipse by rectangle method and other half by 

concentric circles method. 

5 

 b) An artificial satellite is orbiting around the Earth. The major axis of its orbit is 40,000 km 

and the minor axis is 30,000 km. Draw the orbit of the satellite. 
5 

  OR  

2. a) A boy standing on the terrace of a building of 15 m height throws a ball, which has its 

highest flight and just crosses a tree of 25 m height. Trace the path of the ball, if the 

distance between the building and the tree is 8 m.   

5 

 b) A cricket ball thrown up in air, reaches a maximum height of 10 meters and falls on the 

ground at a distance of 20 meters and falls on the ground at a distance of 20 meters from the 

point of throwing. Draw the path followed by ball. Assume the point of throw to be on the 

ground. 

5 

    

3. a) Draw the involutes of composite figure consisting of semicircle and half hexagon of 35 mm 

sides &radius. 
5 

 b) Draw the involute of a regular hexagon of side 20 mm.  Also draw involute of a regular 

pentagon of side 25 mm 
5 

  OR  

4. a) A wheel of 1.5 m in diameter has 8 spokes connecting the rim and the hub. The wheel is 

rotating in anticlockwise direction at 30 rev/min. A particle of dust starts from the centre 

and travels along a spoke with uniform velocity and reaches a rim after 2 seconds. Trace the 

path of partical. 

5 

 b) A coin of 35 mm diameter rolls over dining table without slipping. A point on the 

circumference of the coin is in contact with the table surface in the begining and aftr one 

complete revolution. Draw the curve traced by the point. 

5 

** Best of Luck ** 
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GURU NANAK INSTITUTE OF ENGINEERING & TECHNOLOGY 
Dahegaon, Kalmeshwar Road, Nagpur-441 501. 

GNIET/2021-2022/ODD/ BSE2-2T /Applied Physics/SG 
First Sessional Test (2021-22) 

                                                                                        Date of Exam:-22/02/2022 
Subject Name: Applied Physics           Year/Sem.: 1

st
 /1

st
 Sec.:- A & B   

Time: - 10:00am-11am (1 Hours)                                       Maximum Marks: - 20 M 
INSTRUCTIONS TO CANDIDATE 

1) All questions carry marks as indicated. 

2) Solve ANY One from Q1 or Q2 & Q3 or Q4 
3) Assume suitable data wherever necessary 

 
Q.1. (a) State Compton effect.                                                                  (1M) 
(b) Explain what will happen when X- ray photon collides with 
           (1) Free electron and (2) Tightly bound electron                           (3M) 
(c) Write down the equations of energy and momentum conservation during collision of an X-Ray 

photon with a free electron.                                                                               (3M) 
(d) X-ray of 0.5Ao are scattered by free electron in a carbon block through 85o.Find the wavelength 

of the scattered photon & energy of recoil electron.                                                 (3M) 
OR 

Q.2. a) Show how the Bohr’s quantization of angular momentum follows the concept of matter 

waves                                                                                             (3M) 
b) Discuss in detail an experiment that confirms the existence of de- Broglie matter waves.                                                                                         

                                                                                                                   (4M) 
c) What would be the de-Broglie wavelength associated with:    
 i) 2000 kg car having a constant speed of 25 m/s 

 ii) 80 kg scooter having a speed of 10 m/s.                                              (3M) 
 

Q.3. (a) Explain & deduce Bragg’s law for X-ray diffraction.   (4M)                                                                                                                                                                                                                                                                                                                                     

(b) What are Miller indices? Draw the crystal planes of Miller indices (012) & (201) in cubic unit 

cell.                                                                                                            (3M)                                                                      

(c) Aluminum has FCC structure. Its density is 2700 kg/m3.Calculate unit cell dimension and atomic 

diameter of Aluminum.                                                                              (3M)                                                                                                                                                                                                         

                                                     OR 
Q.4 a) Define i) Basis     ii) Unit cell.                                                                   (2M) 
b) Deduce a relation between interplanar distance and Miller indices of the plane of a cubic system. 

                                            (4M) 
c) Define Atomic Packing Fraction. Calculate APF and Void space for BCC and FCC unit cell                                                                          

                                                                                                   (4M) 
LIST OF CONSTANTS: 

 Velocity of light(c) = 3x10
8
 m/sec. 

 1 electron volt=1.6x10
-19

 J 

 Charge of electron (e)= 1.6x10
-19

 C 

 Mass of electron (m)= 9.1x10
-31

 Kg 

 Mass of proton (mp)= 1.67x10
-27

 Kg 

 Planck’s constant (h)=6.63x10
-34

Js. 

 Avogadro’s constant (NA)=6.023x10
26

/K mole 
 

GURU NANAK INSTITUTE OF ENGINEERING & TECHNOLOGY 

Dahegaon, Kalmeshwar Road, Nagpur-441 501. 
GNIET/2021-2022/ODD/ BSE2-2T /Applied Physics/SG 

First Sessional Test (2021-22) 

                                                                                        Date of Exam:-22/02/2022 
Subject Name: Applied Physics           Year/Sem.: 1

st
 /1

st
 Sec.:- A & B   

Time: - 10:00am-11am (1 Hours)                                       Maximum Marks: - 20 M 
INSTRUCTIONS TO CANDIDATE 

4) All questions carry marks as indicated. 

5) Solve ANY One from Q1 or Q2 & Q3 or Q4 
6) Assume suitable data wherever necessary 

 
Q.1. (a) State Compton effect.                                                                  (1M) 
(b) Explain what will happen when X- ray photon collides with 
           (1) Free electron and (2) Tightly bound electron                           (3M) 
(c) Write down the equations of energy and momentum conservation during collision of an X-Ray 

photon with a free electron.                                                                               (3M) 
(d) X-ray of 0.5Ao are scattered by free electron in a carbon block through 85o.Find the wavelength 

of the scattered photon & energy of recoil electron.                                                 (3M) 
OR 

Q.2. a) Show how the Bohr’s quantization of angular momentum follows the concept of matter 

waves                                                                                             (3M) 
b) Discuss in detail an experiment that confirms the existence of de- Broglie matter waves.                                                                                         

                                                                                                                   (4M) 
c) What would be the de-Broglie wavelength associated with: 
 i) 2000 kg car having a constant speed of 25 m/s 

 ii) 80 kg scooter having a speed of 10 m/s.                                              (3M) 
 

Q.3. (a) Explain & deduce Bragg’s law for X-ray diffraction.   (4M)                                                                                                                                                                                                                                                                                                                                     

(b) What are Miller indices? Draw the crystal planes of Miller indices (012) & (201) in cubic unit 

cell.                                                                                                            (3M)                                                                      

(c) Aluminum has FCC structure. Its density is 2700 kg/m3.Calculate unit cell dimension and atomic 

diameter of Aluminum.                                                                              (3M)                                                                                                                                                                                                         

                                                     OR 
Q.4 a) Define i) Basis     ii) Unit cell.                                                                   (2M) 
b) Deduce a relation between interplanar distance and Miller indices of the plane of a cubic system. 

                                            (4M) 
c) Define Atomic Packing Fraction. Calculate APF and Void space for BCC and FCC unit cell                                                                          

                                                                                                   (4M) 
LIST OF CONSTANTS: 

 Velocity of light(c) = 3x10
8
 m/sec. 

 1 electron volt=1.6x10
-19

 J 

 Charge of electron (e)= 1.6x10
-19

 C 

 Mass of electron (m)= 9.1x10
-31

 Kg 

 Mass of proton (mp)= 1.67x10
-27

 Kg 

 Planck’s constant (h)=6.63x10
-34

Js. 

 Avogadro’s constant (NA)=6.023x10
26

/K mole 



 

 

GURU NANAK INSTITUTE OF ENGINEERING & TECHNOLOGY 
Dahegaon, Kalmeshwar Road, Nagpur-441 501. 

GNIET/2021-2022/ODD/ BES1-4T / COMMUNICATION SKILLS/AV 
First Sessional Test (2021-22) 

                                                                           Date of Exam:-24-02-2022  
Subject Name: COMMUNICATION SKILLS  Year/Sem.: 1

st
 /1

st
 Sec.:- A & B   

Time: - 10:00am-11am (1 Hours)                                Max. Marks: - 20 M 

INSTRUCTIONS TO CANDIDATE: 
1) All questions carry marks as indicated. 

2) Solve TWO questions as follows:  

(i) Q. No. 1 OR Q. No. 2  (ii) Q. No. 3 OR Q. No. 4 

3) Assume suitable data wherever necessary. 

4) Illustrate your answer wherever necessary with the help of neat sketches. 

 

1. a) Explain the process of Communication (Cycle) with 

Diagram. 

6 

 b) Explain the Types of Non-Verbal Communication. 4 

  OR  

2. a) Write in Detail about the Advantages and Disadvantages 

of Oral Communication.     

6 

 b) Explain the various Barriers to Communication. 4 

    

3. a) Write a Notice & Agenda of a Business Meeting in proper 

format. 

6 

 b) Write a note on Importance of Listening Skills in 

communication. 

4 

  OR  

4. a) Explain the process and Techniques of Group Discussion. 6 

 b) Discuss the types of Listening skills in business 

communication. 

4 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

GURU NANAK INSTITUTE OF ENGINEERING & TECHNOLOGY 
Dahegaon, Kalmeshwar Road, Nagpur-441 501. 

GNIET/2021-2022/ODD/ BES1-4T / COMMUNICATION SKILLS/AV 
First Sessional Test (2021-22) 

                                                                         Date of Exam:-24-02-2022  

Subject Name: COMMUNICATION SKILLS          Year/Sem.: 1
st
 /1

st
 Sec.:- A & B   

Time: - 10:00am-11am (1 Hours)                           Max. Marks: - 20 M 

INSTRUCTIONS TO CANDIDATE: 
1) All questions carry marks as indicated. 

2) Solve TWO questions as follows:  

(i) Q. No. 1 OR Q. No. 2  (ii) Q. No. 3 OR Q. No. 4 

3) Assume suitable data wherever necessary. 

4) Illustrate your answer wherever necessary with the help of neat sketches..  

 

1. a) Explain the process of Communication (Cycle) with 

Diagram. 

6 

 b) Explain the Types of Non-Verbal Communication. 4 

  OR  

2. a) Write in Detail about the Advantages and Disadvantages 

of Oral Communication.     

6 

 b) Explain the various Barriers to Communication. 4 

    

3. a) Write a Notice & Agenda of a Business Meeting in proper 

format. 

6 

 b) Write a note on Importance of Listening Skills in 

communication. 

4 

  OR  

4. a) Explain the process and Techniques of Group Discussion. 6 

 b) Discuss the types of Listening skills in business 

communication. 

4 

    

 



 

GURU NANAK INSTITUTE OF ENGINEERING & TECHNOLOGY 
Dahegaon, Kalmeshwar Road, Nagpur-441 501. 

GNIET/2021-2022/ODD/ BSE1-1T /Mathematics-1/SC 
First Sessional Test (2021-22) 

                                                                             Date of Exam:- 21/02/2022 
Subject Name: Mathematics-1   Year/Sem.: 1

st
 /1

st
 Sec.:- A & B   

Time: - 10:00am-11am (1 Hours)                                Max. Marks: - 20 M 

INSTRUCTIONS TO CANDIDATE: 
1) All questions carry marks as indicated. 

2) Solve TWO questions as follows:  

(i) Q. No. 1 OR Q. No. 2  (ii) Q. No. 3 OR Q. No. 4 

3) Assume suitable data wherever necessary. 

4) Illustrate your answer wherever necessary with the help of neat sketches. 
1. a) Test the consistency and solve. 

             5x  3y  7z  4 

             3x  26y  2z  9 

             7x  2y 10z  5 

6 

 b)      Find the inverse of matrix by partitioning. 

                 
 

4 

  OR  

2. a)     Solve the system of Equation by Adjoint method.  

                  3x +y + z = 8 

                  2x – 2y + 3z = 7 

                  x – y + 2z = 5 

6 

 b) Find the rank of matrix. 

            
 

4 

3. a) Solve. 

                         

 

6 

 b) Solve 

                          

 

4 

  OR  

4. a) Solve. 

                          

 

6 

 b) Solve. 

                         

 

4 
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                                                                           Date of Exam:- 21/02/2022 
Subject Name: Mathematics-1           Year/Sem.: 1

st
 /1

st
 Sec.:- A & B   

Time: - 10:00am-11am (1 Hours)                           Max. Marks: - 20 M 

INSTRUCTIONS TO CANDIDATE: 
1) All questions carry marks as indicated. 

2) Solve TWO questions as follows:  

(i) Q. No. 1 OR Q. No. 2  (ii) Q. No. 3 OR Q. No. 4 

3) Assume suitable data wherever necessary. 

4) Illustrate your answer wherever necessary with the help of neat sketches. 
1. a) Test the consistency and solve. 

             5x  3y  7z  4 

             3x  26y  2z  9 

             7x  2y 10z  5 

6 

 b)      Find the inverse of matrix by partitioning. 

                 
 

4 

  OR  

2. a)     Solve the system of Equation by Adjoint method.  

                  3x +y + z = 8 

                  2x – 2y + 3z = 7 

                  x – y + 2z = 5 

6 

 b) Find the rank of matrix. 

            
 

4 

3. a) Solve. 

                         

 

6 

 b) Solve 

                          

 

4 

  OR  

4. a) Solve. 

                          

 

6 

 b) Solve. 

                         

 

4 



 



GURU NANAK INSTITUTE OF ENGINEERING & TECHNOLOGY 
Dahegaon, Kalmeshwar Road, Nagpur-441 501. 

GNIET/2021-2022/ODD/ BES1-3T /Energy and Environment/EM 
First Sessional Test (2021-22) 

                                                                                                                                               Date of Exam:-23/02/22   

Subject Name: Energy and Environment      Year/Sem.: 1
st
 /1

st
 Sec.:- A & B   

Time: - 10:00am-11am (1 Hours)                                                                            Max. Marks: - 20 M   

                                                                         
 INSTRUCTIONS TO CANDIDATE: 

1) All questions carry marks as indicated. 

2) Solve TWO questions as follows:  

(i) Q. No. 1 OR Q. No. 2  (ii) Q. No. 3 OR Q. No. 4 

3) Assume suitable data wherever necessary. 

4) Illustrate your answer wherever necessary with the help of neat sketches. 

 
1. a) Give an account of the determination of calorific value of a gaseous fuel by Boy’s  gas 

calorimeter and drawn a well labelled diagram of it. 

6 

 b) Calculate the Gross and Net calorific value of coal having the following composition: 

C = 80%, H = 8%, S = 1%, N = 2% and ash = 6%, using  Dulong’s  formula, Given the 

latent heat of steam = 587 cal/g.  

4 

  OR  

2. a) During determination of calorific value of a coal sample by  Bomb calorimeter following 

results were recorded- 

i)  Weight of fuel burnt =    1.80 g     

ii) Water equivalent of calorimeter   =     450 g   

iii) weight of water taken in calorimeter   =    2400 g  

iv) Rise in temperature of water               =     5.2oC   

vi) Acid correction  = 20 cal     

vii) Fuse wire correction  = 4 cal   

viii) Cooling correction  = 0.24 oC   

ix) Cotton Thread correction  =  5 cal  

      If the coal contains 6.5% Hydrogen, calculate the  GCV and NCV  of coal sample 

provided that the Latent heat of steam condensed  is  587 cal/g.  
 

6 

 b) What is the significance of ultimate analysis of a coal? 4 

    

3. a) Write Short Notes on –   (i) Biodiesel           (ii) Non-conventional sources of energy. 6 

 b) Discuss the various corrections applied during determination of calorific value of solid fuel 

by Bomb calorimeter.                                                                                        
 

4 

  OR  

4. a) What is cracking? Discuss with well labelled diagram of a fluid bed catalytic cracking. 6 

 b) Define fractional distillation. Draw well labelled diagram of fractionating tower and  

describe the process. 

4 

    

 



GURU NANAK INSTITUTE OF TECHNOLOGY 
Kalmeshwar Road Dahegaon,Nagpur – 441501 

NAAC Accrediated 

Session 2018-19 (ODD SEM) 

    DEPARTMENT OF APPLIED SCIENCE AND HUMANITIES 

Subject – Applied Physics 

Assigment no.4 (Electron optics) 

   

 (Write any five Questions. )                  

Que:1)  What is Acceptance angle ? Derive expression for acceptance angle and numerical 

aperture in optical fiber. 

Que:2)  Differentiate between step index and graded index fiber or Classify on the basis of 

Refractive index profile, 

Que:3)  Derive an expression for angle and numerical  aperture of optical fiber. 

Que:4)  Discuss any one application of an optical fiber as sensor. 

Que:5) Write note on Modes of prorogation of light. 

Que:6) What is attenuation and  write down Causes of attenuation. 

Que:7)  Calculate the angle of acceptance and refractive index for a given optical fiber if the 

refractive index for a given optical fiber if the refractive indices of the core and cladding are 

1.563 and 1.498 respectively. 

Que:8)  Write application of sensor  (a) Temperature Sensor  (b) Smoke Detector or pollution 

detector (c) Liquid level sensor . 

 



GURU NANAK INSTITUTE OF TECHNOLOGY 
Kalmeshwar Road Dahegaon,Nagpur – 441501 

NAAC Accrediated 

Session 2019-20 (ODD SEM) 

    DEPARTMENT OF FIRST YEAR ENGINEERING 

Subject – Applied Physics 

Assigment no.4(Electron optics) 

   

 (Write any five Questions. )                  

Que:1)  What is Acceptance angle ? Derive expression for acceptance angle and numerical 

aperture in optical fibre. 

Que:2)  Differentiate between step index and graded index fibre or Classify on the basis of 

Refractive index profile, 

Que:3)  Derive an expression for angle and numerical  aperture of optical fibre. 

Que:4)  Discuss any one application of an optical fibre as sensor. 

Que:5) Write note on Modes of prorogation of light. 

Que:6) What is attenuation and  write down Causes of attenuation. 

Que:7)  Calculate the angle of acceptance and refractive index for a given optical fibre if the 

refractive index for a given optical fibre if the refractive indices of the core and cladding are 

1.563 and 1.498 respectively. 

Que:8)  Write application of sensor  (a) Temperature Sensor  (b) Smoke Detector or pollution 

detector (c) Liquid level sensor . 

 



 

 

GURU NANAK INSTITUTE OF TECHNOLOGY 

Kalmeshwar Road Dahegaon,Nagpur - 441501   

NAAC Accrediated 

Session 2019-20 (ODD) 

DEPARTMENT OF FIRST YEAR ENGINEERING 

Subject – Energy And Enviroment 

UNIT V- Advanced Materials for Sustanable Development 

------------------------------------------------------------------------------------------------------------------------------------------ 

 

 
Assigment no.2 

 

Q.1)  What is cracking? Discuss with well labeled diagram a fluid bed catalytic cracking 

     

Q.2)  Difference between Catalytic and Thermal Cracking 

 

 Q.3)  Difference between Cetane No and Octane No     

 

Q.4)  The Coal Containing C= 76% , H2=5%, O= 3.5% N2= 3% 

              S=1.5% and remaining ash is fired in a furnace. 

      i) Minimum theoretical air required (by weight) for combustion of 1 Kg of fuel. 

      ii) Percentage composition of dry flue gas by mass if 20% excess air is used  

 

Q.5)   A boiler is fired with a coal having following composition  

          C= 74%, H=6.8%, O=13.2%,N=2.1% S=1.0% & ash 2.9% 

          Calculate 

      i) Minimum theoretical air required (by weight) for combustion of 1 Kg of fuel. 

 ii) Percentage composition of dry flue gas by mass if 20% excess air is used. 

 

Q.6 )   100 m
3 

 of a gas having he volumetric composition 

            H2= 44%, CO =6%,CH4= 36%, Ethylene 4 %, N2=6.5%,moisture=3.5% 

            has to be burnt for heating a furnace. 

         Calculate  

i) The minimum weight of air required for combustion of this gas. 

ii) If 50 % excess air is used find the volumetric composition of flue gas formed. 
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Assigment no.5 

 
Q.1) What are Composite materials ? How they are Classified ? Give their Important 
         Application  
 
Q.2) What are Liquid Crystal Polymer? Give Different phases of Liquid Crystal Polymer 
. 
 
Q.3) What are Biodgradable polymers? Give Synthesis and Application of Poly lactic Acid  
 
 
Q.4) What are Nanomaterials? Give Their Application in the field of energy storage. 
 
Q.5) What are the Conducting polymers? Give the Structure and explain properties and  
         Applications of Polypyrol 



 

 
GURU NANAK INSTITUTE OF ENGINEERING & TECHNOLOGY 

Dahegaon, Kalmeshwar Road, Nagpur-441 501. 
GNIET/2022-2023/ODD/ BSE1-6T /Basic of civil and mechanical engineering/PM 

First Sessional Test (2022-23) 

Date of Exam:-4/1/22 

Subject Name:BCME Year/Sem.: 1st /1st Sec.:-A,B,C,D 

    Time: - 10:00am-11am (1 Hours) Max. Marks: - 20 M  

INSTRUCTIONS TO CANDIDATE: 

1) All questions carry marks as indicated. 

2) Solve TWO questions as follows: 

(i) Q. No. 1 OR Q. No. 2 (ii) Q. No. 3 OR Q. No. 4 
3) Assume suitable data wherever necessary. 

4) Illustrate your answer wherever necessary with the help of neat sketches. 

GURU NANAK INSTITUTE OF ENGINEERING & 

TECHNOLOGY 
Dahegaon, Kalmeshwar Road, Nagpur-441 501. 

GNIET/2022-2023/ODD/ BSE1-6T /Basic of civil and mechanical engineering /PM 

First Sessional Test (2022-23) 

Date of Exam:-4/1/22 

Subject Name:BCME Year/Sem.: 1st /1stSec.:- A,B,C,D 

    Time: - 10:00am-11am (1 Hours) Max. Marks: - 20 M  

INSTRUCTIONS TO CANDIDATE: 

1) All questions carry marks as indicated. 
2) Solve TWO questions as follows: 

(i) Q. No. 1 OR Q. No. 2 (ii) Q. No. 3 OR Q. No. 4 

3) Assume suitable data wherever necessary. 

4) Illustrate your answer wherever necessary with the help of neat 

sketches.. 

 

 

1. a) What are the points to be considered in selecting the site 
of the building? 

6 

 b) Enlist Types of buildings and explain any 3. 4 

  OR  

2. a) What is building Planning, explain its factors and 
principles of it? (Any 3 principles) 

6 

 b) Introduction to civil engineering. 4 

    

3. a) Write components of building its difference with a 
Diagram. 

6 

 b) Explain cement and its uses. 4 

  OR  

4. a) What is the Role of Civil Engineer in Infrastructural 
Development? 

6 

 b) What is cement concrete and its uses? 4 

    

 

1. a) What are the points to be considered in selecting the site 
of the building? 

6 

 b) Enlist Types of buildings and explain any 3. 4 

  OR  

2. a) What is building Planning, explain its factors and 
principles of it? (Any 3 principles) 

6 

 b) Introduction to civil engineering. 4 

    

3. a) Write components of building its difference with a 

Diagram. 

6 

 b) Explain cement and its uses. 4 

  OR  

4. a) What is the Role of Civil Engineer in Infrastructural 

Development? 

6 

 b) What is cement concrete and its uses? 4 

    

 



Guru Nanak Institute of Engineering & Technology 
Dahegaon, Kalmeshwar Road, Nagpur-441501 

Department of First Year Engineering 

Session: 2018-19  

First Semester (ODD) 

Question Bank for unit No1 and Unit No. 2 

BCME 

1) What are different Scope of Civil Engineerig and specify there importance.  

2] State principle of planning related to building and Explain any five 

3] Define FSI , built up Area, carpet area and super built up Area. 

4] What do u mean about Orientation of building and Explain Factor on which Orientation will 

depend. 

5] Explain in details Aspects of Green Building. 

6] Explain Urban Planning and its Importance in Civil Engineering. 

7] Explain in details about Different Types of Building. 

8) write short notes on different types of foundation. 

9) Define Civil Engineering and Explain Role of Civil Engineering in Infrastructural Development. 

10) Explain in Short Byelaws Related to Building. 

11) What do you mean about Eco-friendly Materials Explain any three Eco-friendly Materials use in 

construction project. 

12) Explain difference between Load Bearing Structures and Frame structure. 

13) Explain Different types of Materials use in construction. 

14) what is cement Explain it's feild Test. 

15) Explain classification of cements. 

16) write short notes on Field Test of Bricks. 

17) What are the Defferent types of concrete. 

18) why RMC is called as Green concrete. 

19) Explain Different Types of steel use in construction. 

20) Define Surveying and Explain Principle of surveying. 

22) Explain Different Types of Map. 

23) write short notes on GIS and GPS. 

24) Define Transportation Engineering and Explain it's Role in Nation Development. 

25) Enlist modern Methods used in Surveying. 

26) Explain Advance method of Surveying 

27) Write short notes on Modes of Transportation. 

28) Explain various classification of Roads. 

29) Differentiate Between Flexible Pavement and Rigid Pavement. 

30) What are the causes of Accident on Road. 

               Subject Teacher 

                                                                Prof. Dilip L Budhlani 

                                                               Assistant Professor 

       GNIET Nagpur. 
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                      Multiple Choice questions 
1.Which of the following fuel does not requires air for its combustion? 

a) Coal   b) Cow dung cake  c) Diesel  d) Charcoal 
2. Which kind of  liquid fuels are risky to store?  

 a) Volatile    b) Inflammable and volatile  
 c) Flammable and non-volatile  d) Inflammable and Non volatile 

3. Petroleum derivatives are mainly …………………… Chemicals  
a)  Hydrocarbon   b) Gasoline   c) Alcoholic  d) Aldehyde 

4.  In the fraction Distillation of crude oil , where is the hottest 
     part of the Fractionating column 

a)  The top   b) Middle   c)  The bottom  d) None of these 
5. Which Fraction leaves the tower at the very top 
 a)  Refinery gases  b) Petrol c) fuel oil d) Diesel  
6.  Which is the main compound of Natural gas 
 a) Methane   b) Propane  c) Butane  d) CO2 
8. What was Coal originally  formed from? 
 a) Remains of Dead sea Creatures   b) Sediment of ancient Rock 
 c)  Remains of Animal    d) Remains of Ancient rocks 
9. What conditions are Used for Cracking?  

a) Low temperature , low pressure  b) High temp, Catalyst 
c) High pressure , catalyst  d) none of these  

10. What are the typical products of Cracking? 
a) Two short Alkanes b)  A short Alkene and short alkane 
c) A variety of short Alkane d) None of these 
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c) A variety of short Alkane d) None of these 

 
 
 



 
 
11. Which of the following compound is considered for calculating the  
 octane number? 
a) iso-heptane   b) n-Hexane  c) Iso-octane  d) Iso- butane 
12. The Knocking characteristics of gasoline fuel are expressed in 
terms of cetane number. 

a)  True   b) false 
13. By which process does the knocking starts in Diesel engine? 

 (a) Due to sudden spontaneous combustionof fuel 
 (b) Due to delay in ignition of fuel 
 (c) Due to rise in temp of diesel 
 (d) Due to parts of Disel engine 

14. Petrol is distilled at a temperature in range of ............... 
     a)30 to 650 C  b) 65 to 120 0 C  c) 220 to 350 0 C d) 350 to 450 0 C 
15. Which of the following is the lightest and most Volatile liquid fuel? 
       a)  Diesel        b) Petrol   c) Uncondensed gas  d) fuel oil 
16. A mixture containing 60 % cetane and 40% iso octane will have  

  a) Cetane number 60   b) Cetane number 40     
  c) octane number 60   d)None of these 

17. The least Polluting fuel for vehicles is CNG? 
a)True   b) False 

18. Boiling point of Kerosenel? 
a)  250-320 0 C  b) 40-120 0 C   c) 180-250 0 C    d) 320-400 0 C  

19.The Process by which Petroleum is refined is called ........... 
 a)  reduction  b) Oxidation   
        c) Decomposition d) Fractional Distillation 
20. The petroleum gas liquefied by applying pressure on its is called 

a) CNG   b) Biodisel c) LPG  d) Pentane 
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               INSTRUCTIONS TO CANDIDATES. 

(1)    All questions carry marks as indicated. 
(2)    Solve Any Two questions as follows: 
(3)    Assume suitable data wherever necessary. 
(4)    Use of non-programmable calculator is permitted. 
    Solve Que. No.1 A,B     OR    Que. No1, C,D 
              Que. No. 2 E,F     OR   Que. No 2  G,H 
 
Q.1 A) Write short notes on  
 i) Renewable Sources of Energy  ii) Types of  Energy                                         
                                                                                               6M 
       B) Significance of Ultimate Analysis of Coal                4M 
              

OR 
Q.1C)  Define calorific value and explain its determination by 

Bomb calorimeter.                                                    6M 
Q.1.D) During the determination of calorific value of gaseous fuel 
by Boys calorimeter ,the following results were recorded. 
i)Volume of gaseous fuel burnt at NTP =0.093 m3 

ii)Weight of water used for cooling the combustion products =31kg   
iii)Wt of steam condensed=0.030 kg 
iv)Temperature of inlet water=26.2 0C 
v)Temperature of outlet water=36.3 0C 
Determine G.C.V. and N.V.C. of gaseous fuel per cubic meter at 
NTP.                                                                                   4M 
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(1)    All questions carry marks as indicated. 
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2 E) Write a short note on Non-conventional sources of energy.                                                                                
6M   

       Q.2 F) Explain the construction and working of Boys 
calorimeter used for determination of calorific value of 
gaseous fuel.                                                                       4M                                                                                                                                                                     
  

OR 
       Q.2.G) Calculate GCV and NCV of a coal sample using  
         Following observation of a bomb calorimeter experiment   6M                                                                                                      

i)  Weight of water taken in calorimeter = 2550g 
ii) Water equivalent of calorimeter = 580g 
iii)Weight of coal use = 1.30g 
iv) Observed rise in temperature =2.40OC 
v)  Fused wire correction =4cal 
vi) Acid correction =59 cal 
vii) Cotton thread correction =4 cal 
viii) Cooling correction =0.040 OC 
ix) Hydrogen in coal =4% 
x) Latent heat of steam =587Cal/g 
 
Q.20.H) A coal sample on analysis gives the following result 
C= 85% ,  H= 8 % , S= 1 %  N= 2 % and Ash= 4 %. 
Calculate the NCV and GCV, latent of steam = 587 Kcal/kg 
 (By Dulongs Formula)                                                  4M 
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                      Multiple Choice questions 
1.Which of the following fuel does not requires air for its combustion? 

a) Coal   b) Cow dung cake  c) Diesel  d) Charcoal 
2. Which kind of  liquid fuels are risky to store?  

 a) Volatile    b) Inflammable and volatile  
 c) Flammable and non-volatile  d) Inflammable and Non volatile 

3. Petroleum derivatives are mainly …………………… Chemicals  
a)  Hydrocarbon   b) Gasoline   c) Alcoholic  d) Aldehyde 

4.  In the fraction Distillation of crude oil , where is the hottest 
     part of the Fractionating column 

a)  The top   b) Middle   c)  The bottom  d) None of these 
5. Which Fraction leaves the tower at the very top 
 a)  Refinery gases  b) Petrol c) fuel oil d) Diesel  
6.  Which is the main compound of Natural gas 
 a) Methane   b) Propane  c) Butane  d) CO2 
8. What was Coal originally  formed from? 
 a) Remains of Dead sea Creatures   b) Sediment of ancient Rock 
 c)  Remains of Animal    d) Remains of Ancient rocks 
9. What conditions are Used for Cracking?  

a) Low temperature , low pressure  b) High temp, Catalyst 
c) High pressure , catalyst  d) none of these  

10. What are the typical products of Cracking? 
a) Two short Alkanes b)  A short Alkene and short alkane 
c) A variety of short Alkane d) None of these 
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a)  Hydrocarbon   b) Gasoline   c) Alcoholic  d) Aldehyde 

4.  In the fraction Distillation of crude oil , where is the hottest 
     part of the Fractionating column 
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5. Which Fraction leaves the tower at the very top 
 a)  Refinery gases  b) Petrol c) fuel oil d) Diesel  
6.  Which is the main compound of Natural gas 
 a) Methane   b) Propane  c) Butane  d) CO2 
8. What was Coal originally  formed from? 
 a) Remains of Dead sea Creatures   b) Sediment of ancient Rock 
 c)  Remains of Animal    d) Remains of Ancient rocks 
9. What conditions are Used for Cracking?  

a) Low temperature , low pressure  b) High temp, Catalyst 
c) High pressure , catalyst  d) none of these  

10. What are the typical products of Cracking? 
a) Two short Alkanes b)  A short Alkene and short alkane 
c) A variety of short Alkane d) None of these 

 
 
 



 
 
11. Which of the following compound is considered for calculating the  
 octane number? 
a) iso-heptane   b) n-Hexane  c) Iso-octane  d) Iso- butane 
12. The Knocking characteristics of gasoline fuel are expressed in 
terms of cetane number. 

a)  True   b) false 
13. By which process does the knocking starts in Diesel engine? 

 (a) Due to sudden spontaneous combustionof fuel 
 (b) Due to delay in ignition of fuel 
 (c) Due to rise in temp of diesel 
 (d) Due to parts of Disel engine 

14. Petrol is distilled at a temperature in range of ............... 
     a)30 to 650 C  b) 65 to 120 0 C  c) 220 to 350 0 C d) 350 to 450 0 C 
15. Which of the following is the lightest and most Volatile liquid fuel? 
       a)  Diesel        b) Petrol   c) Uncondensed gas  d) fuel oil 
16. A mixture containing 60 % cetane and 40% iso octane will have  

  a) Cetane number 60   b) Cetane number 40     
  c) octane number 60   d)None of these 

17. The least Polluting fuel for vehicles is CNG? 
a)True   b) False 

18. Boiling point of Kerosenel? 
a)  250-320 0 C  b) 40-120 0 C   c) 180-250 0 C    d) 320-400 0 C  

19.The Process by which Petroleum is refined is called ........... 
 a)  reduction  b) Oxidation   
        c) Decomposition d) Fractional Distillation 
20. The petroleum gas liquefied by applying pressure on its is called 

a) CNG   b) Biodisel c) LPG  d) Pentane 
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1) State Compton Effect.                                                                   

2) Explain what will happen when X- ray photon collides with 

 

I. Free electron  

II. Tightly bound electron   

3) Write down the equations of energy and momentum conservation during collision of an X-Ray photon with a 

free electron.                

4) X-ray of 0.5Ao are scattered by free electron in a carbon block through 85o.Find the wavelength of the scattered 

photon & energy of recoil electron.  

5) Show how the Bohr’s quantization of angular momentum follows the concept of matter waves  

6) Discuss in detail an experiment that confirms the existence of de- Broglie matter waves.                         

   

7) What would be the de-Broglie wavelength associated with: 

i) 2000 kg car having a constant speed of 25 m/s 

ii) 80 kg scooter having a speed of 10 m/s.   

 

8) Explain & deduce Bragg’s law for X-ray diffraction.   9) What are Miller indices? Draw the 

crystal planes of Miller indices (012) (100) (020) (123) (111)& (201) in cubic unit cell.                                                          

10) Aluminum has FCC structure. Its density is 2700 kg/m3.Calculate unit cell dimension and atomic diameter of 

Aluminum.                               

11) Define i) Basis     ii) Unit cell.   

12) Deduce a relation between interplanar distance and Miller indices of the plane of a cubic system.  

13)Define Atomic Packing Fraction. Calculate APF and Void space for BCC and FCC unit cell. 

14)In case of high atomic no. scatterer element intensity of unmodified wavelength is higher than that of modified 

wavelength. Explain. 

15) Derive expression for atomic radius and atomic packing fraction (A.P.F.) for BCC and FCC structures and 

show that percentage void space is more in BCC compared to FCC structure. 

16) Molybdenum has BCC structure. Its density is10.2103 kg /m3 and its atomic wt. is 95.94. Determine radius of 

Molybdenum atom. 

17) The d110 interplaner spacing in a BCC metal vanadium is 2.15 A0. Find its latticeconstant. 

18) In Compton Effect, a photon is scattered by a free electron at rest through an angle of 90º. What is the energy 

of scattered photon if the wavelength of incident photon is 12nm. 
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