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                                                    SEMESTER II – GROUP ‘A’ 
 

COURSE TITLE : MATHEMATICS - II 
PAPER CODE : 7357 
SUBJECT CODE : 201 
TREORY CREDITS : 04 
PRACTICAL CREDITS : 00 

 

 

Course Content: 

 

Unit Topics and Sub-topics Hours Marks 

Unit – I : 

Determinants 

and Matrices 

Value of the determinants up to 3rd order, consistency of 

equations, Crammer’s rule (equation of two variables 

only). Algebra of matrices, Types of Matrices, Transpose, 

Adjoint  & Inverse of a matrix. 

8 14 

Unit–II: 

Integral 

Calculus 

Integration as inverse operation of differentiation. Simple 

integration by substitution, integration by parts. Definite 

integration, Applications of integration for Simple problem 

on evaluation of area bounded by a curve and axes. 

8 14 

Unit – III : 

Co-ordinate 

Geometry 

Equation of straight line in various standard forms(general, 

two point, slope, intercepts), Angle between two lines. 

Parallel and Perpendicular lines, General equation of a 

circle and its characteristics. Introduction of conics section 

and there standard form (Parabola, Ellipse, Hyperbola) 

8 14 

Unit–IV: 

Vector 

Algebra 

Definition notation and rectangular resolution of a vector. 

Addition and subtraction of vectors. Scalar and vector 

products of 2 vectors. Application of vector product (Area 

of triangle and Parallelograms, Perpendicular unit vector 

Simple problems related to work. 

8 14 

Unit -V : 

Differential 

Equations 

Order and Degree of differential equation, General and 

Particular solution of first order and first degree 

differential equation by variable separation method (simple 

problems). 

8 14 



Course Objectives: 

 
This course is designed to give a comprehensive coverage at an introductory level to the 

subject of Matrices& Determinants, Integral Calculus, Coordinate geometry, Basic elements 

of vector algebra and First Order Differential Equations 

Course Outcomes: 

 
By the end of the course the students are expected to learn 

 

The students are expected to acquire necessary background in Determinants and Matrices so 

as to appreciate the importance of the Determinants are the factors that scale different 

parameterizations so that they all produce same overall integrals, i.e. they are capable of 

encoding the inherent geometry of the original shape. The cumulative effect of the original 

quantity or equation is the Integration. The coordinate geometry provides a connection 

between algebra and geometry through graphs of lines and curves. Tell the difference 

between a resultant and a concurrent force to model simple physical problems in the form of 

a  differential  equation, analyze and interpret the solutions. 
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1. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers,NewDelhi,40th 

Edition, 2007. 

2. G.B.Thomas, R.L.Finney,CalculusandAnalyticGeometry,AddisonWesley,9thEdition, 1995. 

3. S.S. Sabharwal, Sunita Jain, Eagle Parkashan, Applied Mathematics, Vol.I&II, Jalandhar. 

 

4. Comprehensive Mathematics, Vol.I&II by Laxmi Publications, Delhi. 

 

5. Reena Garg & Chandrika Prasad, Advanced Engineering Mathematics, Khanna Publishing 

House, New Delhi 



 

 

 

 

 

Blue Print of Question Paper 

Time: Three Hours Maximum Marks: 70 
 

Unit Part-A Part-B Part-C Part-D 

10 Marks 10 Marks 15 Marks 20 Marks 15 Marks 

Unit – I : 

Determinants 

and Matrices 
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Calculus 

Unit – III : 

Co-ordinate 

Geometry 

Unit–IV: 

Vector 

Algebra 

Unit -V : 

Differential 

Equations 

Total Marks 

=70 
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Question Bank for Mathematics-II  

Unit-1 Determinants and Matrices 

Part-A 

Q.1) Choose the correct answers.                            

     (i) Value of determinant  ቚ2 5
0 1

ቚ  is 

        (a)   5  (b)   2               (c)    1       (d)   0    

 

    (ii) If   ቚ𝑥 − 2 1
0 2

ቚ = 0 , then value of x is 

        (a)   𝑥 = 1  (b)  𝑥 = −1     (c)  𝑥 = 2   (d)  𝑥 = −2    

 

   (iii) The matrix ൥
1 0 0
0 1 0
0 0 1

 ൩ is     

      (a)  Scalar matrix  (b) Unit matrix 

      (c)  Diagonal matrix  (d) Lower triangular matrix 

 

  (iv) The matrix ൥
8 7 3
0 5 2
0 0 6

 ൩ is     

      (a) Scaler matrix  (b) Upper triangular matrix 

      (c) Diagonal matrix  (d) Lower triangular matrix 

 

   (v) Transpose of the matrix ቂ4 3
9 7

 ቃ is     

      (a)   ቂ4 9
3 7

 ቃ  (b)  ቂ3 4
7 9

 ቃ   (c)  ቂ7 3
9 4

 ቃ   (d)  ቂ4 3
7 9

 ቃ 

 



   (vi) If  𝐴 = [ 1 2], 𝐵 = ቂ
2
3

ቃ  then AB is equal to 

         (a)  [ 2 6]   (b)  ቂ 
2
6

ቃ    (c)  [ 8 ]   (d)  [ 7 ]    

   Q.2) Match the column 

      (A)  ቂ4 3 −1
3 8 0

 ቃ                      (a) 𝐷𝑖𝑎𝑔𝑜𝑛𝑎𝑙 𝑚𝑎𝑡𝑟𝑖𝑥   

      (B)  ቂ5 0
0 11

 ቃ                   (b) 𝑅𝑒𝑐𝑡𝑒𝑛𝑔𝑢𝑙𝑎𝑟 𝑚𝑎𝑡𝑟𝑖𝑥   

      (C)  ቚ6 5
6 5

ቚ                                                (c) 1 

      (D)   ቂ3 7
5 11

 ቃ
்

                  (d)   ቂ3 5
7 11

 ቃ 

     (E)    ቚ
𝑐𝑜𝑠𝑥 −𝑠𝑖𝑛𝑥
𝑠𝑖𝑛𝑥 𝑐𝑜𝑠𝑥

ቚ                               (e)  0 

 

Part-B / C 

Q.1) If  𝐴 = ቂ
2 −1
3 0

 ቃ, 𝐵 = ቂ
1 2
2 −1

 ቃ  then find the value of  𝐴ଶ − 2𝐵  

Q.2) If 𝐴 = ቂ
3 2 1
0 −1 −2

 ቃ, 𝐵 = ቂ
4 2 −1
8 1 3

 ቃ then verify that  

 (𝐴 + 𝐵)ᇱ = 𝐴ᇱ + 𝐵ᇱ  

Q.3) Find the value of determinant  อ
8 7 3
6 5 2

11 9 6
อ  

Q.4) If  ቂ𝑥 2
1 3

 ቃ + 2 ቂ
1 𝑦
3 1

 ቃ = ቂ
0 1
7 5

 ቃ  then find the value of x and y  

Q.5) Solve by crammer rule 4𝑥 − 3𝑦 = 11, 3𝑥 + 7𝑦 = −1 

Q.6) If  𝐴 = ቂ
1 2

−1 0
 ቃ, 𝐵 = ቂ

2 −1
4 3

 ቃ  then find the value of  |2𝐴 + 3𝐵|  

Q.7) If  𝐴 = ቂ
1 7
5 2

 ቃ, 𝐵 = ቂ
1 −1
0 2

 ቃ  then find the value of  (𝐴 + 𝐵)்  

Q.8) Solve by crammer rule 2𝑥 + 𝑦 + 1 = 0, 𝑥 − 2𝑦 + 3 = 0 



Q.9) If  𝑥 + 𝑦 = ቂ
1 2
0 −1

 ቃ  and  𝑥 − 𝑦 = ቂ
2 3
4 1

 ቃ  then find the value of x and y  

Q.10) Prove that following matrix is singular 

                              ൥
1 1 2
2 5 7
2 −1 1

൩   

                                                          Part-D  

Q.1) If  𝐴 = ൥
1 2 2
2 1 2
2 2 1

 ൩ then find 𝐴ିଵ 

Q.2) Find the inverse of A, where 𝐴 = ൥
1 3 2
2 −1 0
3 2 1

 ൩  

Q.3) If 𝐴 = ቂ
   2 −2
−2   2

ቃ, then show that 𝐴ଷ = 16𝐴 

Q.4) If  𝐴 = ൥
2 1 0
3 −1 4
4 2 1

 ൩ then show that  (𝐴 + 𝐴்) is a symmetric matrix. 

Q.5) If  𝐴 = ൥
2 1 0
3 −1 4
4 2 1

 ൩ then show that (𝐴 − 𝐴்) is a skew symmetric matrix. 

Unit-II (Integral Calculus) 

Part-A 

Q.1) Choose the correct answers.                            

     (i)     ∫ 𝑠𝑒𝑐ଶ 𝑥𝑑𝑥 =  

              (a)     𝑠𝑒𝑐𝑥                           (b)  𝑡𝑎𝑛𝑥 + 𝑐             

              (c)    𝑐𝑜𝑠𝑒𝑐𝑥                        (d)  𝑐𝑜𝑡𝑥 + 𝑐    

 

      (ii)  ∫
ଵ

௫
𝑑𝑥 =  

              (a)      𝑠𝑒𝑐𝑥                            (b)   𝑙𝑜𝑔௘𝑥 + 𝑐             

              (c)     𝑡𝑎𝑛𝑥 + 𝑐                     (d)  𝑡𝑎𝑛𝑥    



      (iii) ∫ 𝑠𝑖𝑛𝑥
ഏ

మ
଴

𝑑𝑥 =    

               (a)     0                            (b)    −1          

               (c)     1                            (d)      
గ

ଶ
 

 

       (iv) ∫ 𝑥
ଵ

଴
𝑑𝑥 = 

               (a) 
ଵ

ଶ
                                        (b) 1   

               (c)  0                                      (d)  3 

        

        (v)  ∫ 1𝑑𝑥 =  

               (a)     𝑥 + 𝑐                             (b)  𝑥ଶ + 𝑐               

               (c)     
ଵ

௫
+ 𝑐                             (d) 𝑐 

        

       (vi)  ∫
ௗ௫

௫ାଵ

ଵ

଴
 

               (a)   𝑙𝑜𝑔௘2 + 𝑐                       (b) 𝑙𝑜𝑔௘2                              

               (c)   𝑙𝑜𝑔௘1                              (d) 𝑙𝑜𝑔௘1 + 𝑐 

  

 Q.2) Match the column 

     (A)   ∫ 𝑓(𝑥)
௕

௔
𝑑𝑥                                 (a)   log௘ 𝑠𝑖𝑛𝑥  

     (B)   ∫
ଵ

௫
 𝑑𝑥                                         (b)    𝑠𝑖𝑛𝑥 

     (C)   ∫ 𝑐𝑜𝑠𝑥 𝑑𝑥                                   (c)     𝑙𝑜𝑔௘ 𝑥  

     (D)   ∫ 𝑡𝑎𝑛𝑥𝑑𝑥                                    (d)   ∫ 𝑓(𝑡)
௕

௔
      

      (E)  ∫ 𝑐𝑜𝑡𝑥 𝑑𝑥                                   (e)   𝑙𝑜𝑔௘𝑠𝑒𝑐𝑥  



 

Part-B/C 

Q.1)  Find ∫ ቀ𝑎𝑥 +
௕

௫
ቁ 𝑑𝑥 

Q.2)  Find ∫ 𝑡𝑎𝑛𝟐 𝑥 𝑑𝑥     

Q.3)  Find ∫ 𝑥𝑒௫𝑑𝑥     

Q.4)  Find ∫ 𝑥ଷଶ

଴
𝑑𝑥       

Q.5)  Find ∫ 𝑥𝑒௫మ
𝑑𝑥      

Q.6)  Find ∫
ଵ

௫ ୪୭୥೐ ௫ 
𝑑𝑥     

Q.7)   Find ∫
𝟏

௖௢௦𝟐 𝒙 ௦௜௡𝟐 𝒙  
 𝑑𝑥    

Q.8)   Find ∫ ඥ(1 + 𝑠𝑖𝑛2𝑥)𝑑𝑥                                                            

Q.9)  Find ∫ 𝑥 𝑙𝑜𝑔௘ 𝑑𝑥  

Q.10)  Find ∫
ଵ

(ଵା௖௢௦ଶ௫)
 𝑑𝑥        

Q11) Find ∫ 𝑒௫ cos 𝑒௫ 𝑑𝑥      

Q.12) Find ∫
௦௜௡(୪୭୥೐ ௫)

௫ 
𝑑𝑥  

Q.13) Find ∫
  ௘√ೣ

√௫
𝑑𝑥   

Q.14)Find  ∫ 𝑙𝑜𝑔௘𝑥𝑑𝑥                                                        

                                                   Part-D 

Q.1) Find the area bounded by curve, 

                    𝑦ଶ = 4𝑎𝑥, X-axis,  𝑥 = 0 , 𝑥 = 𝑎 

Q.2) Find the area bounded by curve,  

                      𝑦 = 2𝑥 + 𝑥ଶ − 𝑥ଷ  , x − axis   𝑥 = −1 , 𝑥 = 1 

Q.3) Find the area enclosed by curve.  

                      𝑦ଶ = 𝑥  , x − axis,    𝑥 = 0 , 𝑥 = 1 



Q.4) Find the area bounded straight line 𝑥 + 𝑦 = 𝑎 and both axes in first 
quadrant. 

Q.5) Find the area bounded straight line 
௫

௔
+

௬

௕
= 1 and both axes in first 

quadrant 

Q.6) Find  ∫
 ௘ೣ൫ ଵା௫ ൯

௦௜௡𝟐( ௫௘ೣ )
𝑑𝑥 

Q.7) Find ∫
 ௘ೣ൫ ଵା௫ ൯

௖௢௦𝟐( ௫௘ೣ )
𝑑𝑥 

 

Unit-3 (Coordinate Geometry) 

Part – A 

Q.1) Choose the correct answers.                            

  (i) The general equation of a straight line is: 
          (a) 𝑎𝑥 +  𝑏𝑦 +  𝑐 =  0                    (b) 𝑎𝑥ଶ + 𝑏𝑥 + 𝑐 = 0 

           (с) 𝑥𝑦 =  𝑐                                       (d) 𝑦 =  𝑚 𝑥ଶ 
 
 (ii) Slope of the line 5𝑥 −  2𝑦 +  3 =  0 is: 
           (a)  5                                                 (b)   −5 

           (c)  
ହ

ଶ
                                                 (d) −

ହ

ଶ
 

 
 (iii)  X-intercept of line 3𝑥 +  6 =  0 is: 
           (a) -2                                                (b) 2 
           (c) -1                                                (d) 1 
 
(iv) Condition for parallel lines 
           (a) 𝑚ଵ = 𝑚ଶ                                   (b) 𝑚ଵ × 𝑚ଶ = −1 

           (с) 𝑚ଵ + 𝑚ଶ = 0                            (d) 𝑚ଵ × 𝑚ଶ = 1 
 

(v) Conic sections are obtained by cutting a: 

           (a) Sphere                                       (b) Cube 

           (c) Cone                                          (d) Cylinder 



 

Q.2) Match the column 

A. Equation of a line                 a.  
௫మ

௔మ
−

௬మ

௕మ
= 1  

B. Equation of a Ellipse                 b. 𝑦 = 𝑚𝑥 + 𝑐 

C. Equation of a parabola                           c.   
௫మ

௔మ
+

௬మ

௕మ
= 1 

D. Equation of a hyperbola                         d.  𝑎𝑥ଶ + 𝑏𝑦ଶ + 2𝑔𝑥 + 2𝑓𝑦 + 𝑐 = 0 

E. Equation of a Circle                                e. 𝑦ଶ = 4𝑎𝑥 

                                                     

                                                        Part – B 

Q.1) Find the equation of straight line which makes equal intercepts on the axes 
and passes through (1, 2). 

Q.2) Find the equation of line which passes through origin and making angle of 
45°. 

Q.3) Find the equation of line passes the points (2,3) and (4, −7). 

Q.4) If slope of line joining the points (7, 5) and (𝑘, 1) is −4 then find 𝑘. 

Q.5) Find the equation to the straight line cutting off intercepts 3 and 2 on axes 
of X and Y respectively. 

                                                       Part – C 

Q.1) Find the angle between the straight lines 𝑥 − √3𝑦 = 5 and 𝑥 + √3𝑦 = 7. 

Q.2) Find the equation of line perpendicular to the line 2𝑥 − 3𝑦 + 5 = 0 and 
passing through point (1, 1). 

Q.3). Find the equation to a line passing through (1,2) and parallel to the line  

   2𝑥 + 3𝑦 = 4. 

Q.4) Find the equation of circle whose centre at (2, −3) and having radius 5. 



Q.5) Prove that the straight lines 𝑦 + 2𝑥 + 1 = 0 and 2𝑦 − 𝑥 + 3 = 0 are 
perpendicular to each other.  

                                                Part – D 

Q.1) Find the equation of line passing through (1, 2) and parallel to the line 
passing through (2,5) and (4,1). 

Q.2) Find the equation of line passing through (−4, −3) and perpendicular to the 
line passing (1, 3) and (2, 7) 

Q.3) Find the centre and radius of the circle 

       3𝑥ଶ + 3𝑦ଶ − 5𝑥 − 6𝑦 + 4 = 0 

Q.4) Find the centre and radius of the circle 

       9𝑥ଶ + 𝑦ଶ = 4(𝑥ଶ − 𝑦ଶ − 2𝑥) 

Q.5) Find the centre and radius of the circle 

        𝑥ଶ + 𝑦ଶ − 14𝑥 − 18𝑦 − 14 = 0 

Unit-4 (Vector Algebra) 

Part – A 

Q.1) Choose the correct answers.  

  (i) Modulus of vector 4𝚤̂ − 2𝚥̂ + 3𝑘෠  is 

           (a)  √11                                         (b)   √29 

           (c)  √21                                         (d) 3 

  (ii) Scalar product of vectors 2𝚤̂ + 3𝚥̂ + 4𝑘෠ and 𝚤̂ + 2𝚥̂ + 3𝑘෠ is  

           (a)  20                                            (b)   15 
           (c)  12                                            (d) 8 

(ii) If vectors 𝚤̂ + 4𝚥̂ + 3𝑘෠ and 𝑥𝚤̂ + 2𝚥̂ − 4𝑘෠ are mutually perpendicular then 
value of “x” is  

           (a)  0                                              (b)   2 
           (c)  3                                              (d)   4 



 (iv) If vectors 𝑎⃗ and 𝑏ሬ⃗  perpendicular then  

          (a)  𝑎⃗ × 𝑏ሬ⃗  = 0ሬ⃗                            (b)   𝑎⃗. 𝑏ሬ⃗  =1  

           (c)  𝑎⃗. 𝑏ሬ⃗  = 0                                   (d) ቚ𝑎ሬሬ⃗ × 𝑏ሬሬ⃗  ቚ = 0 

(v) If vectors 𝑎⃗ and 𝑏ሬ⃗  are parallel then  

          (a)  𝑎⃗ × 𝑏ሬ⃗  = 0ሬ⃗                                 (b)   𝑎⃗. 𝑏ሬ⃗  =1  

          (c)  𝑎⃗. 𝑏ሬ⃗  = 0                                   (d) ห𝑎⃗ × 𝑏ሬ⃗  ห = 1 

 

Q.2) Match the column of following 

          (A)   ห6𝚤̂ + 3𝚥̂ − 2𝑘෠ ห                       (a)     1 

          (B)     𝚤̂. 𝚤̂                                          (b)     0 

         (C)    𝚥̂. 𝑘෠                                           (c)     2 

         (D)  (2𝚤̂ + 4𝚥̂). (3𝚤̂ − 𝚥̂)                    (d)     0ሬ⃗  

         (E)    𝚤̂ × 𝚤̂                                        (e)      7 

 

                                                             Part – B/C 

Q.1) If 𝑎⃗ = 2𝚤̂ + 𝚥 ෝ + 𝑘෠ , 𝑏ሬ⃗ = −𝚤̂ + 𝚥 ෝ + 𝑘෠ then prove that 𝑎⃗ and 𝑏ሬ⃗  are 
perpendicular. 

Q.2) If the position vectors of points P and Q are 2𝚤̂ + 3𝚥 ෝ − 𝑘෠ and 4𝚤̂ − 3𝚥 ෝ +

2𝑘 ෡ then find 𝑃𝑄ሬሬሬሬሬ⃗  . 

Q.3) If the vectors 𝚤̂ + 4𝚥 ෝ + 3𝑘෠ and 𝜆𝚤̂ + 2𝚥 ෝ − 4𝑘෠ are perpendicular then find  
value of  𝜆. 

Q.4) Calculate the scalar product of 𝐴 = 3𝚤෡ + 4𝚥 ෝ and 𝐵ሬ⃗ = 𝚤̂ − 2𝚥 ෝ. 

Q.5)Find the unit vector in the direction of 3𝚤̂ − 5𝚥 ෝ + 8𝑘෠. 

Q.6) If = 2𝚤̂ + 𝚥 ෝ, 𝑏ሬ⃗ = 𝚤̂ − 𝚥 ෝ + 𝑘෠, then find ห𝑎⃗  × 𝑏ሬ⃗ ห. 



Q.7) Show that the vectors 2𝚤̂  − 𝚥̂  +  𝑘෠, 𝚤̂ − 3𝚥̂ − 5𝑘෠ and−𝚤̂ − 2𝚥̂ − 6𝑘෠ form a 
right angled triangle. 

Q.8) If ห𝑎⃗ + 𝑏ሬ⃗ ห = ห𝑎⃗ − 𝑏ሬ⃗ ห, then prove that vectors 𝑎⃗ and  𝑏ሬ⃗  are perpendicular to 

each other. 

Q.9) If 𝑎⃗ = 𝚤̂ + 2𝚥 ෝ − 3𝑘෠,  𝑏ሬ⃗ = 3𝚤̂ − 𝚥 ෝ + 2𝑘෠ then prove that aሬ⃗  +  bሬ⃗   and aሬ⃗  −  bሬ⃗    
are perpendicular to each other. 

Q.10) Find the unit vector parallel to the resultant of vectors 2𝚤̂ + 4𝚥 ෝ − 5𝑘෠  and       

𝚤̂ + 2𝚥 ෝ − 3𝑘෠. 

                                                             Part – D 

Q.1) Find a vector perpendicular to each of the vectors 3𝚤̂ + 7𝚥 ෝ + 2𝑘෠ and 

 2𝚤̂ − 2𝚥 ෝ + 4𝑘෠. 

Q.2) Find the area of parallelogram whose adjacent sides are 3𝚤̂ + 𝚥 ෝ − 2𝑘෠ and  

𝚤̂ − 3𝚥 ෝ + 4𝑘෠. 

Q.3) Prove that 𝑎⃗ × (𝑏ሬ⃗ + 𝑐)ሬሬሬ⃗ + 𝑏ሬ⃗ × (𝑐 + 𝑎⃗) + 𝑐 × ൫𝑎⃗ + 𝑏ሬ⃗ ൯ = 0ሬ⃗  

Q.4) If a force 𝐹⃗ = 2𝚤̂ + 𝚥̂ − 𝑘෠ is applied at a point 𝐴(2, −1, 0) and due to this 

force it is displaced at point 𝐵(2, 1, 0). Then calculate work done by force 𝐹.ሬሬሬ⃗  

Q.5) Find area of triangle whose two sides are  𝑎⃗  =  2𝑖 +  𝑗 −  𝑘 and   𝑏ሬ⃗ =  3𝑖 +

 2𝑗 + 𝑘. 

                         Unit-5 (Ordinary Differential Equation) 

Part-A 

Q.1) Choose the correct answers.  

    (i) General solution of differential equation  
ௗ௬

ௗ௫
= 𝑠𝑒𝑐𝑥𝑡𝑎𝑛𝑥  is 

          (a)      𝑦 = 𝑠𝑒𝑐𝑥 + 𝑐                    (b)  𝑦 = 𝑡𝑎𝑛𝑥 + 𝑐               

          (c)      𝑦 = 𝑐𝑜𝑠𝑒𝑐𝑥 + 𝑐                (d)  𝑦 = 𝑐𝑜𝑡𝑥 + 𝑐    

    



(ii) General solution of differential equation  
ௗ௬

ௗ௫
= secଶ 𝑥  is 

        (a)      𝑦 = 𝑠𝑒𝑐𝑥 + 𝑐                    (b)  𝑦 = 𝑡𝑎𝑛𝑥 + 𝑐               

        (c)      𝑦 = 𝑠𝑒𝑐𝑥                            (d)  𝑦 = 𝑡𝑎𝑛𝑥    

   

(iii) General solution of differential equation  
ௗ௬

ௗ௫
= 2𝑥  is 

        (a) 𝑦 = 𝑥ଶ         (b) 𝑦 = 𝑥ଶ + 𝑐     (c)  𝑥 = 𝑦ଶ     (d)  𝑥 = 𝑦ଶ + 𝑐 

   

(iv) General solution of differential equation  2𝑥𝑑𝑥 + 2𝑦𝑑𝑦 = 0  is 

         (a) 𝑥 + 𝑦 = 𝑐                          (b) 𝑥ଶ + 𝑦ଶ = 𝑐                                         

         (c) 𝑥 + 𝑦ଶ = 𝑐                        (d) 𝑥ଶ + 𝑦 = 𝑐 

   

 (v) General solution of differential equation  𝑑𝑦 = 𝑑𝑥  is 

         (a)      𝑦 = 𝑥 + 𝑐                        (b)  𝑦 = 𝑥ଶ + 𝑐               

         (c)      𝑦 =
ଵ

௫
+ 𝑐                         (d)  𝑦 = 𝑙𝑜𝑔௘𝑥 + 𝑐    

                                           

Q.2) Match the column 

     (A)  
ௗ௬

ௗ௫
= 𝑐𝑜𝑠𝑥 + 𝑡𝑎𝑛𝑥                     (a)   𝑂𝑟𝑑𝑒𝑟 =  2, 𝐷𝑒𝑔𝑟𝑒𝑒 = 1 

     (B)  
ௗమ௬

ௗ௫మ
+ 5

ௗ௬

ௗ௫
+ 8𝑦 = 𝑒ସ௫              (b)   𝑂𝑟𝑑𝑒𝑟 =  1, 𝐷𝑒𝑔𝑟𝑒𝑒 = 2      

     (C)  ቀ
ௗ௬

ௗ௫
ቁ

ଶ
+ 2𝑥

ௗ௬

ௗ௫
+ 𝑦 = 0             (c)   𝑂𝑟𝑑𝑒𝑟 =  2, 𝐷𝑒𝑔𝑟𝑒𝑒 = 2 

     (D)   ൤1 + ቀ
ௗ௬

ௗ௫
ቁ

ଶ

൨

య

మ

= 𝑘
ௗమ௬

ௗ௫మ
               (d)   𝑂𝑟𝑑𝑒𝑟 =  2, 𝐷𝑒𝑔𝑟𝑒𝑒 = 3 

     (E)    ቀ
ௗమ௬

ௗ௫మቁ
ଷ

+ 𝜔ଶ𝑦 = 0                             (e)  𝑂𝑟𝑑𝑒𝑟 =  1, 𝐷𝑒𝑔𝑟𝑒𝑒 = 1 

 



Part-B / C 

Q.1) Solve the differential equation   
ௗ௬

ௗ௫
=

௬

ଵା௫మ
   

Q.2) Solve the differential equation 
ௗ௬

ௗ௫
+ 2𝑥𝑦 = 0 

Q.3) Find the general solution of differential equation  𝑒௬ ௗ௬

ௗ௫
+ 𝑒௫ = 0 

Q.4) Solve the differential equation 𝑥𝑦ଶ𝑑𝑥 + 𝑦𝑥ଶ𝑑𝑦 = 0 

Q.5) Solve the differential equation (1 + 𝑥ଶ)𝑑𝑦 + 𝑥ඥ1 − 𝑦ଶ𝑑𝑥 = 0 

Q.6) Find the solution of differential equation 
ௗ௬

ௗ௫
= 𝑒௫ି௬ + 𝑥ଶ𝑒ି௬ 

Q.7) Find the solution of differential equation 
ௗ௬

ௗ௫
= 𝑒௫ିଶ௬ + 𝑥ସ𝑒ିଶ௬ 

Q.8) Solve the differential equation (1 + 𝑥ଶ)𝑑𝑦 = (1 + 𝑦ଶ)𝑑𝑥 

Q.9) Solve the differential equation  
ௗ௬

ௗ௫
= 1 + 𝑥 + 𝑦 + 𝑥𝑦 

Q.10) Solve the differential equation 9𝑦
ௗ௬

ௗ௫
+ 4𝑥 = 0                                                       

Part-D 

Q.1) Find the particular solution of differential equation   
ௗ௬

ௗ௫
= 𝑒௫ି௬,              

where 𝑦 = 1 𝑎𝑡 𝑥 = 0 

Q.2) Solve the differential equation 

  𝑡𝑎𝑛𝑦. 𝑠𝑒𝑐ଶ𝑥𝑑𝑥 + 𝑡𝑎𝑛𝑥. 𝑠𝑒𝑐ଶ𝑦𝑑𝑦 = 0, given that 𝑥 =
గ

ସ
 𝑎𝑛𝑑 𝑦 =

గ

ସ
 

Q.3) Solve 3𝑒௫𝑡𝑎𝑛𝑦𝑑𝑥 + (1 + 𝑒௫)𝑠𝑒𝑐ଶ𝑦𝑑𝑦 = 0, given that 𝑦(0) =
గ

ସ
 

Q.4) Find the particular solution of differential equation   

            
ௗ௬

ௗ௫
= 𝑒௫ା௬,  𝑤ℎ𝑒𝑟𝑒 𝑦 = 1 𝑎𝑡 𝑥 = 1  

Q.5) Find the solution of differential equation 

             
ௗ௬

ௗ௫
= 𝑠𝑒𝑐ଶ𝑥, 𝑤ℎ𝑒𝑟𝑒 𝑦 = 1 𝑎𝑡 𝑥 =

గ

ସ
 

Q.6) Find the particular solution of   𝑥
ௗ௬

ௗ௫
+ 𝑐𝑜𝑡𝑦 = 0, if 𝑦 =

గ

ସ
 𝑤ℎ𝑒𝑛 𝑥 = √2 



                                     Module Question Paper-1 

Mathematics-II 

Time: Three Hours                                                                                   Maximum Marks: 70 

Note: All parts are mandatory (सभी भाग अिनवायŊ हœl) 

                                               Part-A 

Q.1) Choose the correct answers.                           2 𝑒𝑎𝑐ℎ × 5 = 10 𝑀𝑎𝑟𝑘𝑠 

       सही उȅर का चयन कीिजए l 

(i)   Value of following determinant is  ( िनɻ िलİखत सारिणक का मान हœ )   

                             อ
1 2 3
4 5 6
7 8 9

อ 

                (a)     1                                    (b)       24  

                  (c)    0                                      (d)      −3 

      (ii)   ∫ 𝑐𝑜𝑡𝑥𝑑𝑥 is equal to      

             ∫ 𝑐𝑜𝑡𝑥𝑑𝑥  का मान हœ          

               (a)     𝑠𝑒𝑐ଶ𝑥                              (b)   −𝑐𝑜𝑠𝑒𝑐ଶ𝑥                                    

                 (c)     𝑡𝑎𝑛𝑥                                (d)    𝑙𝑜𝑔ୣ𝑠𝑖𝑛𝑥  

  

    (iii)    𝑦ଶ = 4𝑎𝑥 Represents   (  𝑦ଶ = 4𝑎𝑥 दशाŊता हœ ) 

                (a)  Circle वृȅ                            (b) Ellipse दीघŊवृȅ  

                (c)  Parabola परवलय                  (d) Hyperbola अितपरवलय  

 



    (iv)  Modulus of vector −3𝚤̂ + 2𝚥̂ + 6𝑘෠  is  

             सिदश −3𝚤̂ + 2𝚥̂ + 6𝑘෠  का मापांक होगा  

                (a)   −7                                    (b)     7      

                (c)   ±7                                    (d)    0 

     

        (v) General solution of differential equation  𝑑𝑦 = 𝑑𝑥  is 

             अवकल समीकरण  𝑑𝑦 = 𝑑𝑥  का ʩापक हल हœ  

         (a)      𝑦 = 𝑥 + 𝑐                        (b)  𝑦 = 𝑥ଶ + 𝑐               

         (c)      𝑦 =
ଵ

௫
+ 𝑐                         (d)  𝑦 = 𝑙𝑜𝑔௘𝑥 + 𝑐    

 

Q.2) Match the Column (सही जोड़ी का िमलान कीिजए)  2 𝑒𝑎𝑐ℎ × 5 = 10 𝑀𝑎𝑟𝑘𝑠 

      (A)     อ
1 3 5
0 2 4
0 0 3

อ                                                  (a)      1 

     (B)    ∫ 𝑠𝑖𝑛𝑥
ഏ

మ
଴

𝑑𝑥                                                     (b)      6 

     (C) Slope of the line 5𝑥 − 𝑦 + 3 =  0                   (c)      2                         

          सरल रेखा 5𝑥 − 𝑦 + 3 =  0 का ढाल है                                                                      

     (D)   ห6𝑖መ + 3𝑗෠ − 2𝑘෡ ห                                             (d)         5 

     (E) Degree of equation ቀ
ௗ௬

ௗ௫
ቁ

ଶ
+ 𝑦 = 0                 (e)        7 

        अवकल समीकरण ቀ
ௗ௬

ௗ௫
ቁ

ଶ
+ 𝑦 = 0 की घात हœ  



Part-B 

 3 𝑒𝑎𝑐ℎ × 5 = 15 𝑀𝑎𝑟𝑘𝑠                                                                                       

(Attempt any five out of eight questions) 8 मŐ से कोई 5 Ůʲ हल कीिजए l 

    Q.1) If  ቂ𝑥 2
1 3

 ቃ + 2 ቂ
1 𝑦
3 1

 ቃ = ቂ
0 1
7 5

 ቃ  then find the value of 𝑥 and 𝑦. 

          यिद   ቂ𝑥 2
1 3

 ቃ + 2 ቂ
1 𝑦
3 1

 ቃ = ቂ
0 1
7 5

 ቃ  तब  𝑥 और 𝑦 के मान ǒात कीिजए 

  

Q.2) Find the value of determinant  อ
1ଶ 2ଶ 3ଶ

2ଶ 3ଶ 4ଶ

3ଶ 4ଶ 5ଶ

อ  

         सारिणक อ
1ଶ 2ଶ 3ଶ

2ଶ 3ଶ 4ଶ

3ଶ 4ଶ 5ଶ

อ का मान ǒात कीिजए  

 

Q.3) Find the value of ∫ 𝑥ଷଶ

଴
𝑑𝑥     

       समाकलन ∫ 𝑥ଷଶ

଴
𝑑𝑥 का मान ǒात कीिजए      

 

Q.4) Find the value of ∫ 𝑡𝑎𝑛𝟐 𝑥 𝑑𝑥  

       ∫ 𝑡𝑎𝑛𝟐 𝑥 𝑑𝑥 का मान ǒात कीिजए.      

 

Q.5) Find the equation of line passes the points (2,3) and (4, −7). 

      िबंदुओ (2,3) और (4, −7) से होकर जाने वाली सरल रेखा का समीकरण ǒात करो. 

 



Q.6) Find the equation of circle whose centre at (1, −1) and having radius 4. 

   वृȅ का समीकरण ǒात कीिजए िजसका कŐ ū (1, −1) तथा िũǛा 4 हœ. 

 

Q.7) If 𝑎⃗ = 2𝚤̂ + 𝚥 ෝ + 𝑘෠  , 𝑏ሬ⃗ = −𝚤̂ + 𝚥 ෝ + 𝑘෠  then prove that 𝑎⃗ and 𝑏ሬ⃗  are 

perpendicular. 

यिद 𝑎⃗ = 2𝚤̂ + 𝚥 ෝ + 𝑘෠  , 𝑏ሬ⃗ = −𝚤̂ + 𝚥 ෝ + 𝑘෠  तब िस̡द कीिजए की 𝑎⃗ तथा  𝑏ሬ⃗  पर˙र 

लɾवत सिदश हœ.  

Q.8) Find the order and degree of differential equation  ൤1 + ቀ
ௗ௬

ௗ௫
ቁ

ଶ

൨

య

మ

= 𝑘
ௗమ௬

ௗ௫మ
  

       अवकल समीकरण ൤1 + ቀ
ௗ௬

ௗ௫
ቁ

ଶ

൨

య

మ

= 𝑘
ௗమ௬

ௗ௫మ
 की कोिट और घात िलİखए  

 

                                                            Part-C 

4 𝑒𝑎𝑐ℎ × 5 = 20 𝑀𝑎𝑟𝑘𝑠 

(Attempt any five out of eight questions) 8 मŐ से कोई 5 Ůʲ हल कीिजए l 

 

Q.1) Solve by crammer rule 4𝑥 − 3𝑦 = 11, 3𝑥 + 7𝑦 = −1 

       Ţेमर के िनयम से 4𝑥 − 3𝑦 = 11, 3𝑥 + 7𝑦 = −1 को हल कीिजए  

Q.2) Find the value of  ∫ 𝑙𝑜𝑔௘𝑥𝑑𝑥   

        ∫ 𝑙𝑜𝑔௘𝑥𝑑𝑥  का मान ǒात कीिजए      

Q.3) Find the angle between the straight lines 𝑥 − √3𝑦 =  5 and 𝑥 + √3𝑦 = 7. 

       सरल रेखाओ ं𝑥 − √3𝑦 =  5 और  𝑥 + √3𝑦 = 7 के बीच का कोण िनकािलए  



Q.4) Find the equation to a line passing through (1,2) and parallel to the line  

   2𝑥 + 3𝑦 = 4. 

      िबंदु (1,2) से होकर जाने वाली तथा 2𝑥 + 3𝑦 = 4 के समाȶर सरल रेखा का       

समीकरण ǒात कीिजए  

Q.5) If 𝑎⃗ = 2𝚤̂ + 𝚥 ෝ, 𝑏ሬ⃗ = 𝚤̂ − 𝚥 ෝ + 𝑘෠, then find ห𝑎⃗  × 𝑏ሬ⃗ ห. 

       यिद 𝑎⃗ = 2𝚤̂ + 𝚥 ෝ, 𝑏ሬ⃗ = 𝚤̂ − 𝚥 ෝ + 𝑘෠, तब ห𝑎⃗  × 𝑏ሬ⃗ ห ǒात कीिजए 

Q.6) Find the unit vector parallel to the resultant of vectors 2𝚤̂ + 4𝚥 ෝ − 5𝑘෠  and    

    𝚤̂ + 2𝚥 ෝ − 3𝑘෠. 

    सिदशो  2𝚤̂ + 4𝚥 ෝ − 5𝑘෠  और  𝚤̂ + 2𝚥 ෝ − 3𝑘෠ के पįरणामी सिदश का माũक सिदश  

    ǒात कीिजए  

 

Q.7) Solve the differential equation 𝑥𝑦ଶ𝑑𝑥 + 𝑦𝑥ଶ𝑑𝑦 = 0 

      अवकल समीकरण  𝑥𝑦ଶ𝑑𝑥 + 𝑦𝑥ଶ𝑑𝑦 = 0 को हल कीिजए 

Q.8) Solve the differential equation  
ௗ௬

ௗ௫
= 1 + 𝑥 + 𝑦 + 𝑥𝑦 

        अवकल समीकरण  
ௗ௬

ௗ௫
= 1 + 𝑥 + 𝑦 + 𝑥𝑦 को हल कीिजए                                                     

Part-D 

5 𝑒𝑎𝑐ℎ × 3 = 15 𝑀𝑎𝑟𝑘𝑠 

(Attempt any five out of eight questions) 5 मŐ से कोई 3 Ůʲ हल कीिजए l 

Q.1) If A = ൥
1 3 3
1 4 3
1 3 4

 ൩ , then find 𝐴ିଵ  



        यिद  A = ൥
1 3 3
1 4 3
1 3 4

 ൩ , तब 𝐴ିଵ ǒात कीिजए 

Q.2) Find the area bounded by following curve, 

          𝑦ଶ = 4𝑎𝑥, X-axis,  𝑥 = 0 , 𝑥 = 𝑎 

       िनɻिलİखत वŢो ंसे िघरे Šए Ɨेũ का Ɨेũफल ǒात कीिजए 

         𝑦ଶ = 4𝑎𝑥, X-axis,  𝑥 = 0 , 𝑥 = 𝑎      

Q.3) Find the centre and radius of following equation of circle. 

       िनɻिलİखत वृȅ के समीकरण के िलए कŐ ū और िũǛा  ǒात कीिजए 

                        𝑥ଶ + 𝑦ଶ − 14𝑥 − 18𝑦 − 14 = 0 

 

Q.4) A particle is displaced from 𝐴(2, −1, 0) to the point 𝐵(2, 1, 0) under the 

action of constant force 𝐹⃗ = 2𝚤̂ + 𝚥̂ − 𝑘෠. Find the total work done. 

बल 𝐹⃗ = 2𝚤̂ + 𝚥̂ − 𝑘෠ Ȫारा एक कण को िबंदु 𝐴(2, −1, 0) से िबंदु 𝐵(2, 1, 0) पर 

िव˕ािपत करने मŐ िकये गये कायŊ को ǒात कीिजए  

Q.5) Find the solution of differential equation 

             
ௗ௬

ௗ௫
= 𝑠𝑒𝑐ଶ𝑥, 𝑤ℎ𝑒𝑟𝑒 𝑦 = 1 𝑎𝑡 𝑥 =

గ

ସ
 

अवकल समीकरण 
ௗ௬

ௗ௫
= 𝑠𝑒𝑐ଶ𝑥 को हल कीिजए यिद 𝑥 =

గ

ସ
 पर 𝑦 = 1 

 

 

 

 

 

 



Module Question Paper-2 

Mathematics-II 

Time: Three Hours                                                                                   Maximum Marks: 70 

Note: All parts are mandatory (सभी भाग अिनवायŊ हœl) 

                                               Part-A 

Q.1) Choose the correct answers.                           2 𝑒𝑎𝑐ℎ × 5 = 10 𝑀𝑎𝑟𝑘𝑠 

       सही उȅर का चयन कीिजए  

(i)  Following matrix is called ( िनɻ िलİखत आʩूह कहलाता हœ )   

                             ൥
2 0 0
0 5 0
0 0 7

൩ 

     (a)  Scalar Matrix अिदश आʩूह        (b) Diagonal Matrix  िवकणŊ  आʩूह                     

          (c) Unit Matrix इकाई  आʩूह            (d) Row Matrix पंİƅ आʩूह                     

      (ii)   ∫ 𝑡𝑎𝑛𝑥𝑑𝑥 is equal to      

             ∫ 𝑡𝑎𝑛𝑥𝑑𝑥  का मान हœ          

               (a)     𝑠𝑒𝑐ଶ𝑥                              (b)   −𝑐𝑜𝑠𝑒𝑐ଶ𝑥                                    

                 (c)  𝑙𝑜𝑔ୣ𝑠𝑒𝑐𝑥                            (d)    𝑙𝑜𝑔ୣ𝑠𝑖𝑛𝑥  

  

    (iii)    
௫మ

௔మ
+

௬మ

௕మ
= 1 Represents   (  

௫మ

௔మ
+

௬మ

௕మ
= 1 दशाŊता हœ ) 

                (a)  Circle वृȅ                            (b) Ellipse दीघŊवृȅ  

                (c)  Parabola परवलय                  (d) Hyperbola अितपरवलय  



 

    (iv)If vectors 𝑎⃗ = 2𝚤̂ + 3𝚥 ෝ + 𝜆𝑘෠ and 𝑏ሬ⃗ = −3𝚤̂ − 2𝚥 ෝ + 4𝑘෠ are perpendicular, 

then value of 𝜆 is 

      यिद 𝑎⃗ = 2𝚤̂ + 3𝚥 ෝ + 𝜆𝑘෠  और 𝑏ሬ⃗ = −3𝚤̂ − 2𝚥 ෝ + 4𝑘෠ पर˙र लɾवत सिदश हœ, तब  𝜆    

का मान हœ  

                      (a)   −3                                     (b)     3               

                      (c)   ±12                                   (d)    −12 

     (v) Order of differential equation  ට
ௗ௬

ௗ௫
=

ௗమ௬

ௗ௫మ
  is 

           अवकल समीकरण  ට
ௗ௬

ௗ௫
=

ௗమ௬

ௗ௫మ
  की कोिट हœ  

                   (a)      
ଵ

ଶ
                                        (b)   2              

                    (c)      4                                      (d)   2 
ଵ

ଶ
    

Q.2) Match the Column (सही जोड़ी का िमलान कीिजए)  2 𝑒𝑎𝑐ℎ × 5 = 10 𝑀𝑎𝑟𝑘𝑠 

      (A)     ቚ 𝑐𝑜𝑠𝑥 𝑠𝑖𝑛𝑥
−𝑠𝑖𝑛𝑥 𝑐𝑜𝑠𝑥

ቚ                                      (a)      
ଵ

ଷ
 

      (B)    ∫ 𝑥ଶଵ

଴
𝑑𝑥                                                   (b)      1 

      (C) Slope (𝑚) of the line                                 (c)  𝑥ଶ + 𝑦ଶ = 𝑎ଶ                         

          सरल रेखा की Ůवणता (𝑚) है.                                                                      

     (D) (6𝚤̂ + 3𝚥)̂. ൫3𝚥̂ − 2𝑘෠൯                              (d)   𝑡𝑎𝑛𝜃 

     (E)   𝑥𝑑𝑥 + 𝑦𝑑𝑦 = 0                                     (e)      9 

 



Part-B 

 3 𝑒𝑎𝑐ℎ × 5 = 15 𝑀𝑎𝑟𝑘𝑠                                                                                       

(Attempt any five out of eight questions) 8 मŐ से कोई 5 Ůʲ हल कीिजए l 

Q.1) If 𝐴 = ቂ
2 3
4 0

 ቃ, 𝐵 = ቂ
−1 5
1 6

 ቃ then verify that  (𝐴 + 𝐵)் = 𝐴் + 𝐵் 

      यिद 𝐴 = ቂ
2 3
4 0

 ቃ, 𝐵 = ቂ
−1 5
1 6

 ቃ तब िस̡द कीिजए (𝐴 + 𝐵)் = 𝐴் + 𝐵் 

  

Q.2) Prove that following matrix is singular 

                              ൥
1 1 2
2 5 7
2 −1 1

൩  

         िस̡द कीिजए की आʩूह  ൥
1 1 2
2 5 7
2 −1 1

൩ अʩुǿमणीय हœ. 

 

Q.3) Find the value of ∫
ௗ௫

௫ାଵ

ଵ

଴
 

       समाकलन ∫
ௗ௫

௫ାଵ

ଵ

଴
 का मान ǒात कीिजए      

 

Q.4) Find the value of ∫ ඥ(1 + 𝑠𝑖𝑛2𝑥)𝑑𝑥  

       ∫ ඥ(1 + 𝑠𝑖𝑛2𝑥)𝑑𝑥 का मान ǒात कीिजए. 

Q.5) Find the equation of straight line which makes equal intercepts on the axes 

and passes through (3, 2).       

उस सरल रेखा का समीकरण ǒात कीिजए जो दोनो ंकƗो ंसे बराबर अȶः  खंड काटती 

है और िबंदु (3, 2) होकर जाती हœ.    



Q.6) Find the equation of circle whose centre at (−2,3) and having radius 5. 

   वृȅ का समीकरण ǒात कीिजए िजसका कŐ ū (−2,3) तथा िũǛा 5 हœ. 

 

Q.7) If the position vectors of points P and Q are 3𝚤̂ + 2𝚥 ෝ − 𝑘෠ and  4𝚤̂ − 𝚥 ෝ + 2𝑘 ෡     

then find 𝑃𝑄ሬሬሬሬሬ⃗  and ห𝑃𝑄ሬሬሬሬሬ⃗ ห. 

यिद िबंदुओ P तथा Q के İ˕ित सिदश Ţमशः  3𝚤̂ + 2𝚥 ෝ − 𝑘෠ और 4𝚤̂ − 𝚥 ෝ + 2𝑘 ෡  हœ तब 

𝑃𝑄ሬሬሬሬሬ⃗  और ห𝑃𝑄ሬሬሬሬሬ⃗ ห ǒात कीिजए.  

Q.8) Find the order and degree of differential equation  ቀ
ௗమ௬

ௗ௫మቁ
ଷ

+ 𝜔ଶ ቀ
ௗ௬

ௗ௫
ቁ

ସ
= 0  

       अवकल समीकरण ቀ
ௗమ௬

ௗ௫మቁ
ଷ

+ 𝜔ଶ ቀ
ௗ௬

ௗ௫
ቁ

ସ
= 0 की कोिट और घात िलİखए  

 

                                                            Part-C 

4 𝑒𝑎𝑐ℎ × 5 = 20 𝑀𝑎𝑟𝑘𝑠 

(Attempt any five out of eight questions) 8 मŐ से कोई 5 Ůʲ हल कीिजए l 

Q.1) Solve by crammer rule 2𝑥 + 𝑦 + 1 = 0 𝑎𝑛𝑑  𝑥 − 2𝑦 + 3 = 0 

       Ţेमर के िनयम से 2𝑥 + 𝑦 + 1 = 0 और  𝑥 − 2𝑦 + 3 = 0 को हल कीिजए  

Q.2) Find the value of  ∫
  ௘√ೣ

√௫
𝑑𝑥   

        ∫
  ௘√ೣ

√௫
𝑑𝑥  का मान ǒात कीिजए      

Q.3) Prove that the straight lines 𝑦 + 2𝑥 + 1 = 0 and 2𝑦 − 𝑥 + 3 = 0 are     

perpendicular to each other.  



  िस̡द कीिजए की सरल रेखाए  𝑦 + 2𝑥 + 1 = 0 और  2𝑦 − 𝑥 + 3 = 0 पर˙र 

लɾवत हœ   

Q.4) Find the equation of line passing through (1, 2) and parallel to the line 

passing through (2,5) and (4,1).     

उस सरल रेखा का  समीकरण ǒात कीिजए जो िबंदु (1,2) से जाती हœ तथा िबंदुओ (2,5) 

और (4,1) को िमलाने वाली रेखा के समाȶर हœ  

Q.5) Find the area of parallelogram whose adjacent sides are 3𝚤̂ + 𝚥 ෝ − 2𝑘෠ and  

𝚤̂ − 3𝚥 ෝ + 4𝑘෠. 

समाȶर चतुभुŊज का Ɨेũफल ǒात कीिजए िजसकी आसɄ भुजाएं 3𝚤̂ + 𝚥 ෝ − 2𝑘෠ और                   

𝚤̂ − 3𝚥 ෝ + 4𝑘෠ हœ  

Q.6) Show that the vectors 2𝚤̂  − 𝚥̂  +  𝑘෠, 𝚤̂ − 3𝚥̂ − 5𝑘෠ and −𝚤̂ − 2𝚥̂ − 6𝑘෠ form a 

right angled triangle. 

   िस̡द कीिजए की सिदश  2𝚤̂  − 𝚥̂  +  𝑘෠,  𝚤̂ − 3𝚥̂ − 5𝑘෠ और −𝚤̂ − 2𝚥̂ − 6𝑘෠  एक 

समकोण िũभुज का िनमाŊण करते हœ 

 

Q.7) Solve the differential equation 9𝑦
ௗ௬

ௗ௫
+ 4𝑥 = 0  

      अवकल समीकरण  9𝑦
ௗ௬

ௗ௫
+ 4𝑥 = 0 को हल कीिजए 

Q.8) Solve the differential equation  
ௗ௬

ௗ௫
= 𝑒௫ିଶ௬ + 𝑥ସ𝑒ିଶ௬ 

        अवकल समीकरण  
ௗ௬

ௗ௫
= 𝑒௫ିଶ௬ + 𝑥ସ𝑒ିଶ௬ को हल कीिजए 

                                                  

 



Part-D 

5 𝑒𝑎𝑐ℎ × 3 = 15 𝑀𝑎𝑟𝑘𝑠 

(Attempt any five out of eight questions) 5 मŐ से कोई 3 Ůʲ हल कीिजए l 

Q.1) If 𝐴 = ቂ
   2 −2 
−2   2

ቃ, then show that 𝐴ଷ = 16𝐴 

        यिद 𝐴 = ቂ
   2 −2 
−2   2

ቃ, तब िस̡द कीिजए  𝐴ଷ = 16𝐴 

 

Q.2) Find the area bounded by straight line 
௫

௔
+

௬

௕
= 1 and both axes in first 

quadrant. 

सरल रेखा  ௫
௔

+
௬

௕
= 1 और दोनो ंअƗो के Ȫारा  Ůथम चतुथाōश मŐ िघरे Šए Ɨेũ का 

Ɨेũफल ǒात कीिजए. 

Q.3) Find the centre and radius of following equation of circle. 

       िनɻिलİखत वृȅ के समीकरण के िलए कŐ ū और िũǛा  ǒात कीिजए 

                               9𝑥ଶ + 𝑦ଶ = 4(𝑥ଶ − 𝑦ଶ − 2𝑥) 

 

Q.4) Find a unit vector which is perpendicular to each of the vectors                 

2𝚤̂ − 𝚥 ෝ + 𝑘෠ and 3𝚤̂ + 4𝚥 ෝ − 𝑘෠. 

वह माũक सिदश ǒात कीिजए जो सिदशो  2𝚤̂ − 𝚥 ෝ + 𝑘෠ और 3𝚤̂ + 4𝚥 ෝ − 𝑘෠ Ůȑेक पर 

लɾवत हœ. 

Q.5) Find the solution of differential equation 

𝑡𝑎𝑛𝑦. 𝑠𝑒𝑐ଶ𝑥𝑑𝑥 + 𝑡𝑎𝑛𝑥. 𝑠𝑒𝑐ଶ𝑦𝑑𝑦 = 0, given that 𝑥 =
గ

ସ
 𝑎𝑛𝑑 𝑦 =

గ

ସ
 

अवकल समीकरण 𝑡𝑎𝑛𝑦. 𝑠𝑒𝑐ଶ𝑥𝑑𝑥 + 𝑡𝑎𝑛𝑥. 𝑠𝑒𝑐ଶ𝑦𝑑𝑦 = 0 को हल कीिजए जबिक िदया 

है  𝑥 =
గ

ସ
  और  𝑦 =

గ

ସ
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Course Objectives 

 
Applied Physics aims to give an understanding of this world both by observation and by 

prediction of the way in which objects behave. Concrete use of physical principles and 

analysis in various fields of engineering and technology are given prominence in the 

course content. The course will help the diploma engineers to apply the basic concepts 

and principles to solve broad-based engineering problems and to understand different 

technology based applications. 

 
Teaching Approach 

 Teachers should give examples from daily routine as well as, 

engineering/technology applications on various concepts and principles in each 

topic so that students are able to under- stand and grasp these concepts and 

principles. In all contents, SI units should be followed. 

 Use of demonstration can make the subject interesting and develop scientific 

temper in the students. Student activities should be planned on all the topics. 

 Activity- Theory - Demonstrate/practice approach may be followed throughout 

the course so that learning may be outcome and employability based. 

 
Course Content 
 
 
UNIT-1: Wave motion and its applications 

 
Simple Harmonic Motion (SHM): definition, expression for displacement, velocity, acceleration, 

time-period, frequency, phase etc. 

 
Wave motion, transverse and longitudinal waves with examples, definitions of wave velocity, 

frequency and wave length and their relationship, Sound and light waves and their properties,



Acoustics of  buildings – reverberation, reverberation time, echo, noise, methods to control 

reverberation time and their applications. 

Ultrasonic waves – Introduction and properties, engineering and medical applications of 

ultrasonic. 

 

UNIT-2: Optics 
 
 
Basic optical laws; reflection and refraction, refractive index, Critical angle, Total internal 

reflection, conditions for total internal reflection, applications of total internal reflection, lens 

and thin lenses, Image formation by lens, lens formula (without derivation), power of lens, 

magnification. 

 
Optical Instruments; simple and compound microscope and its magnifying power, astronomical 

telescope in normal adjustment, uses of microscope and telescope. 

 
Fiber Optics: Introduction to optical fibers, light propagation, acceptance angle and numerical 

aperture, applications in telecommunication and medical field. 

 
UNIT-3: Electrostatics 

 
Coulombs law, unit of charge, Electric field, Electric lines of force and their properties, Electric 

flux, Electric potential and potential difference, Gauss law, Application of Gauss law to find 

electric field intensity of straight charged conductor and charged conducting solid and hollow 

sphere. 

 
Capacitor and its working, Types of capacitors, Capacitance and its units. Capacitance of a 

parallel  plate capacitor, Series and parallel combination of capacitors, dielectric and its effect on 

capacitance. 

 
UNIT-4: Current Electricity & Electromagnetism 
 
 
Electric Current and its units, Direct and alternating current, Resistance and its units, Series and 

parallel combination of resistances, Factors affecting resistance of a wire, carbon resistances 

and colour coding, Ohm’s law, Concept of terminal potential difference and Electro motive 

force (EMF) Kirchhoff’s laws. 



Heating  effect of current, joule’s law, Electric power, Electric energy and its units, Advantages of 

Electric Energy over other forms of energy. 

 

Magnetic field, magnetic flux and units, Concept of electromagnetic induction, Faraday’s 

Laws, Lorentz force, Force on current carrying conductor, Force on rectangular coil placed in 

magnetic field, Moving coil galvanometer: principle, construction and working, Conversion of a 

galvanometer into ammeter and voltmeter. 

 
UNIT-5: Semiconductor and Modern Physics 

 
Types of materials (insulator, semi-conductor, conductor), intrinsic and extrinsic 

semiconductors, p-n junction, junction diode and V-I characteristics, Diode as rectifier – half 

wave and full wave rectifier (centre taped) 

 
Laser: spontaneous and stimulated emission; population inversion, pumping methods, optical 

feedback, Ruby laser and He-Ne laser, Laser characteristics, Engineering and medical 

applications of lasers. 

 
Nanoscience  and Nanotechnology: Introduction, nanoparticles and nano materials, properties 

at nanoscale, Nanotechnology, nanotechnology-based devices, and applications. 

 

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

Learning Outcome:- 

After undergoing this subject, the student will be able to: 

a) Describe waves and wave motion, periodic and simple harmonic motions and 

solve simple problems. Establish wave parameters: frequency, amplitude, 

wavelength, and velocity and able to explain relation among them. 

b) Explain ultrasonic waves and engineering, medical and industrial applications of 

Ultrasonic. Apply acoustics principles to various types of buildings for best 

sound effect. 

c) State basic optical laws, establish the location of the images formed by thin 

converging lens, design and assemble microscope using lenses combination. 

d) Describe refractive index of a liquid or a solid and will be able to explain 

conditions for total internal reflection. 



e) Appreciate the potential of optical fiber in fields of medicine and communication. 

f) Define capacitance and its unit, explain the function of capacitors in simple 

circuits, and solve simple problems. 

g) Differentiate between insulators, conductors and semiconductors, and define 

the terms: potential, potential difference, electromotive force. 

h) Express electric current as flow of charge, concept of resistance, measure of the 

parameters: electric current, potential difference, resistance. 

i) List the effects of an electric current and its common applications, State Ohm’s 

law, calculate the equivalent resistance of a variety of resistor combinations, 

distinguish between AC and DC currents, determine the energy consumed by an 

appliance, 

j) State the laws of electromagnetic induction, describe the effect on a current- 

carrying conductor when placed in a magnetic field. 

k) Explain the operation of appliances like moving coil galvanometer. 

l) Apply the knowledge of diodes in rectifiers, power adapters and various 

electronic circuits. Use the knowledge of semiconductors in various technical 

gadgets like mobile phones, computers, LED, photocells, solar lights etc. 

m) Illustrate the conditions for light amplification in various LASER and laser based 

instruments and optical devices. 

n) Express importance of nanoscience and nanotechnology and impact of 

nanotechnology to the society. 

References: 

1. Text Book of Physics for Class XI&XII(Part-I, Part-II);N.C.E.R.T., Delhi 

2. AppliedPhysics,Vol.IandVol.II,TTTIPublications,TataMcGrawHill,Delhi 

3. Concepts in Physics by H.C.Verma, Vol.I &II, Bharti Bhawan Ltd.New Delhi 

4. Engineering Physics by PVNaik, Pearson Education Pvt.Ltd, New Delhi. 

5. vuqiz;qDr HkkSfrdh&II, vfer tSu ,oa bUnj dqekj flag] lat; ifCyds’ku] 
t;iqj A  

6. e-books/e-tools/learningphysicssoftware/websitesetc. 
 
 

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



APPLIED PHYSICS – II LAB 

Course Objectives:  

Concrete use of physical principles and analysis in various fields of engineering and technology is 

very prominence. The course aims to supplement the factual knowledge gained in the lecture by first 

hand manipulation of apparatus. This will develop scientific temper and help to apply the basic 

concepts and principles in solving engineering and technology based problems. In addition, students 

get necessary confidence in handling equipment and thus learn various skills in measurement.  

List of Practicals/Activities: (To perform minimum 8 Practicals)  

1. To determine and verify the time period of a cantilever.  

2. To determine velocity of ultrasonic in different liquids using ultrasonic interferometer.  

3. To verify laws of reflection from a plane mirror/ interface.  

4. To verify laws of refraction (Snell’s law) using a glass slab.  

5. To determine focal length and magnifying power of a convex lens.  

6. To verify Ohm’s law by plotting graph between current and potential difference.  

7. To verify laws of resistances in series and parallel combination.  

8. To verify Kirchhoff’s law using electric circuits.  

9. To find resistance of a galvanometer by half deflection method.  

10. To convert a galvanometer into an ammeter.  

11. To convert a galvanometer into a voltmeter.  

12. To draw V-I characteristics of a semiconductor diode (Ge, Si) and determine its knee volt- age.  

Suggested Student Activities & Strategies  

Apart from classroom and laboratory learning following are the suggested student related activities 

which can be undertaken to accelerate the attainment of various outcomes of the course.  

a. Make survey of different physical products and compare the following points  

 Measurements of dimensions  

  Properties  

 Applications  

b. Library survey regarding engineering materials/products used in different industries  

c. Seminar on any relevant topic.  

 



Teachers should use the following strategies to achieve the various outcomes of the course.  

 Different methods of teaching and media to be used to attain classroom attention.  

 Massive open online courses (MOOCs) may be used to teach various topics/sub topics.  

 15-20% of the topics which are relatively simpler or descriptive in nature should be given to 

the students for self-learning and assess the development of competency through classroom 

presentations/projects.  

 Micro-projects on relevant may be given to group of students for hand-on experiences. 

Learning Outcome:  

After undergoing this subject, the student will be able to;  

a) Apply concept of vibrations and determine the time period of vibrating objects.  

b) Use of equipment for determining velocity of ultrasonic in different liquids.  

c) Verify optical laws; reflection, refraction from plane interfaces and surfaces.  

d) Apply knowledge of optics to determine focal length and magnifying power of optical lenses.  

e) Understand uses of electrical components and meters and verify Ohm’s law for flow of current.  

f) Quantify resistances and verify laws of series and parallel combination of resistances.  

g) Apply concept of electrical vibrations in determine frequency of AC main.  

h) Analyse electrical circuits and verify Kirchhoff’s law governing electrical circuits.  

i) Measure resistance of a galvanometer and how it is converted into an ammeter and voltmeter.  

j) Investigate characteristics of semiconductor diodes. 

Recommended Books:  

1. Text Book of Physics for Class XI& XII (Part-I, Part-II); N.C.E.R.T., Delhi  

2. Comprehensive Practical Physics, Vol, I & II, JN Jaiswal, Laxmi Publications (P) Ltd., New Delhi  

3. Practical Physics by C. L. Arora, S. Chand & Company Ltd.  

 e-books/e-tools/ learning physics software/you Tube videos/ websites etc. 

************* 



RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL (M.P.) 

SEMESTER – II 

COURSE TITLE:  APPLIED PHYSICS –II 

SUBJECT CODE: 202 

PAPER CODE: 7358 

THEORY CREDIT: 04. 

BLUE PRINT OF QUESTION PAPER   

TIME : THREE HOURS       MAXIMUM MARKS : 70 

 

UNIT 

NO. 

 

UNIT NAME 
MARKS WISE NO OF QUESTIONS  

TOTAL 

MARKS 
 

2 MARKS 

(Multiple 

choice type 

question) 

 

2 MARKS 

(Fill in the blanks or 

match the column or 

very short answer 

type question) 

4 MARKS (Short 

answer type question) 

6 

MARKS 

(Long 

answer 

type 

question) 

1 WAVE MOTION AND  

ITS APPLICATION 

1 1 1                            1 14 

2 OPTICS 1 1 1 

 

1 14 

3 ELECTROSTATICS 1 1 

 

1 1 14 

4 CURRENT ELECTRICITY 

& ELECTROMAGNATISM 
1 1 1                             1 14 

5 SEMICONDUCTOR & 

MODERN PHYSICS 
1 1 1 1 14 

TOTAL MARKS 10 10 20 30 70 

 

Guidelines for Question Paper Design:  
1. The question paper should be prepared on the basis of the blueprint. 
2. The question paper should carry 70 marks and be of 3 hours duration. 
3. Each unit is given equal weightage (14 marks for each unit). 
4. There should be a total of six questions. All are compulsory for students to attempt.  
5. Question no. 1 should be of multiple-choice type and carry 10 marks.  It has 5 sub-questions (one from 

each unit). Each sub-question is of 02 marks.  
6. Other questions (from question no. 02 to question no.06), one from each unit, has three sub-questions 

like (a), (b) and (c). 
7. Sub-question (a) has 2 marks. It can be of fill-in-the-blanks / match-the-column / very short answer 

(VSA) type question. This question should be of cognitive type only. 
8. Sub-questions (b) and (c) have 4 and 6 marks respectively. Sub-questions (b) should be of short answer 

(SA) type and Sub-questions (c) should be of long answer (LA) type. Internal choices should be given to 
these sub-questions. 

9. Numerical questions can be asked only of 2 and 4 marks. Numerical questions can not be asked more 
than 10 marks. 

10. Questions which are based on the same concept, law, fact etc. should not be repeated under different 
forms like MCQ. VSA, SA, LA. 

 



RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL (M.P.) 

SEMESTER – II 

MODEL QUESTION PAPER :  APPLIED PHYSICS –II 

      SUBJECT CODE: 202                        PAPER CODE:   7358 

TIME: 3 hours                                                                     MAXIMUM MARKS: 70 

NOTE:     (1) All questions are compulsory. Question no. 1 is of multiple-choice type.  

 सबी प्रश्न अननवामय हैं। प्रश्न क्रभाांक 1 फहुववकल्ऩीम प्रकाय का है। 

 (2) Internal choices are given in 4 marks and 6 marks questions. 

4 अांक तथा 6 अांक वारे प्रश्नों भें आन्तरयक ववकल्ऩ ददए गए हैं। 

(3) In case of any doubt or dispute, the English version question should be treated as final.  

दकसी बी सांदेह अथवा वववाद की स्थथनत भें अांग्रेजी बाषा के प्रश्न को अस्न्तभ भाना जामेगा। 

 

Q.1  Choose the correct answer:         2x5 marks  

        (i) Which of the following produces ultrasonic waves? 

            (a) Bat        (b) Buzzer              (c) Horse   (d) None of these. 

 इनभे से कौन ऩयाश्रव्म तयांगे उत्ऩन्न कयता है : 

    (a) चभगादड़         (b) घांटी                (c) घोड़ा   (d) इनभे से कोई नहीां 
 

       (ii)  Electric current represents: 

             (a) charge per unit volume     (b) charge per unit time   

             (c) charge per unit area     (d) None of these. 

  ववद्युत धाया है : 

      (a) आवेश प्रनत इकाई आमतन         (b) आवेश प्रनत इकाई सभम   

     (c) आवेश प्रनत इकाई ऺेत्रपर      (d) इनभे से कोई नहीां 
   

       (iii) Focal length of a lens is 50 cm. its power is ......... 
           (a) 1.2D  (b) 2.1 D  (c) 1 D    (d) 2 D. 

    एक रेंस की पोकस दयूी 50 cm है । इसकी ऺभता ऻात है .......... 
   (a) 1.2D  (b) 2.1 D  (c) 1 D    (d) 2 D. 

 

       (iv) Current carriers in metallic conductors are? 

          (a) Free electrons (b) Protons  (c) holes   (d) neutrons. 

 

     धास्त्वक चारकों भें धाया वाहक होत ेहै : 

   (a) भुक्त इरेक्ट्रान   (b) प्रोटॉन          (c) होर     (d) न्मूरॉन 

 

 

 

 



       (v)  Dielectrics are basically - 

            (a) Insulators (b) Superconductors (c) Semiconductors (d) Conductors  

    ऩयावैद्युत भूरत् है - 

     (a) कुचारक    (b) अनतचारक   (c) अर्द्यचारक   (d) चारक 

 

Q.2    a) Fill in the blank:              1X2 marks  

  (i) The distance from one crest to the next is the __________. 

     एक श्ररांग से दसूये श्ररांग के भध्म की दयूी .................   
  (ii) The speed of sound depends on   ………….  And temperature. 

     ध्वनन की गनत ................ औय ताऩभान ऩय ननबयय कयती है 

          b)  Explain echo and reverberation with example. 

    प्रनतध्वनन औय अनुयणन की सभझाइए।  

OR (अथवा) 

    Derive a relation between acceleration and displacement for the particle in SHM.  4 marks 

             सयर आवतय गनत कयते कण के त्वयण औय ववथथाऩन भे सांफांध थथावऩत कीस्जए ।  

 c)  Define ultrasonic waves. Write in detail the application of ultrasonic waves. 

 ऩयाश्रव्म तयांगों को ऩरयबावषत कीस्जए। इनके चाय गुण औय चाय उऩमोग नरस्िए।  

OR (अथवा)  

   Differentiate longitudinal and transverse waves            6 marks 

   अनुदैर्घमय औय अनुप्रथथ तयांगों भें अांतय नरस्िए। 
 

Q.3   a)  write the law of reflection and refraction    .        2 marks 

           ऩयावतयन औय अऩवतयन के ननमभों को नरस्िए।  
b)  Explain the principle of optical fiber. Write the applications of optical   fiber in   telecommunication   

and medical field.               4 marks 

   प्रकानशक तांतु के नसर्द्ाांत को सभझाईए। प्रकानशक तांतु के उऩमोग दयूसांचाय औय भेदिकर ऺेत्र भे नरस्िए । 
OR (अथवा)  

     Explain total internal reflection and write necessary conditions for it. 

   ऩूणय आांतरयक ऩयावतयन को सभझाईए औय इसकी आवश्मक शतें नरिें।           

         c)  Describe the astronomical telescope under following heads:          6 marks 

        (i) neat and labeled ray diagram (ii) derivation of the formula of magnifying power. 

   िगोरीम दयूदशी का वणयन ननम्न शीषयकों के अांतगयत कीस्जए:  

    (i) थवच्छ एवां नाभाांदकत दकयण आयेि  (ii) आवधयन ऺभता के सूत्र की व्मुत्ऩवि। 

OR (अथवा)  

      Derive an expression for magnifying power of compound microscope when final image is form at  
          (i) least distance of distinct vision.          (ii) infinity. 

  सांमुक्त सूक्ष्भदशी की आवधयन ऺभता के नरए सतू्र की थथाऩना कयें जफदक अांनतभ प्रनतवफांफ :  

    (i) सुथऩथट दृवि की न्मूभतभ दयूी ऩय फने         (ii) अनांत ऩय फने। 
 



Q.4   a)  write the vector formula for coulomb’s law and electric field intensity.       2 marks  

          कूरॉभ का ननमभ औय ववद्युत ऺेत्र की तीव्रता के सूत्र सददश रूऩ भे नरस्िए ।  

b)  Derive an expression for the equivalent capacitance in series combination.             4 marks 

 श्रणेीक्रभ सांमोजन भें सभतुल्म धारयता के नरए व्मांजक व्मुत्ऩन्न कयें। 

OR (अथवा)  

   Define the dielectric materials. Explain its effect on capacitance. 

   ऩयावैद्युत ऩदाथों को ऩरयबावषत कीस्जए। इनके धारयता ऩय प्रबाव को सभझाईए ।   

   

        c)  Find the electric field intensity of straight charged conductor of infinite length with the help of    

                Gauss’ law.              6 marks 

   गॉस के ननमभ की सहामता से अनांत रांफाई के सीधे चारक की ववद्युत ऺेत्र की तीव्रता ऻात कीस्जए। 

OR (अथवा)  

  Explain the electric flux and write its unit. Also write the any four properties of electric line of force. 

  ववद्युत फ्रक्ट्स को सभझाते हुए इसका भात्रक नरस्िए। ववद्युत फर येिाओां के चाय गुण नरस्िए। 
 

Q.5   a)   match the column:              2 marks 

(i)   Joule’s law       (a) R=R1R2/(R1+R2) 

(ii)  Ohm’s law       (b) H = I
2
RT 

(iii) Series combination of resistances.    (c) R = R1+R2 

(iv) parallel combination of resistances    (d) V = IR 

         सही नभरान कयें :           

(i)   जूर का ननमभ       (a) R=R1R2/(R1+R2) 

(ii)  ओभ का ननमभ       (b) H = I
2
RT 

(iii)  प्रनतयोधों का श्रणेी क्रभ सांमोजन     (c) R = R1+R2 

(iv) प्रनतयोधों का सभाांतय क्रभ सांमोजन    (d) V = IR 

 

  b)  Explain the Kirchhoff’s law.           4 marks 

दकयचॉप के ननमभों को सभझाईए । 

OR (अथवा)  

 Explain the Faraday’s law of electromagnetic induction. 

 पैयािे के ववद्युत चुांफकीम प्रेयण के ननमभों को सभझाइए।     

          c) Define Lorentz force. Derive an expression for the force on a current carrying conductor in a    

              magnetic field.          6 marks 

 रॉयेंज फर को ऩरयबावषत कीस्जए। धायावाही चारक ऩय चुांफकीम ऺेत्र भे रगाने वारे फर के नरए व्मांजक थथावऩत   
कयें।   

OR (अथवा)  

  Explain the construction and principal of moving coil galvanometer. 

  चर कुां िर धायाभाऩी की नसर्द्ाांत औय कामयववनध को सभझाईए ।         
 



Q.6  a)   match the column:                 2 marks 

(i)     Energy band gap of Si     (a)  0 

(ii)    laser is        (b)  very small in size 

(iii)   nano-materials are      (c)  1.1 eV 

  (iv)  Energy band gap of Cu     (d)  highly directional 

 
सही नभरान कयें :           

(i)   Si का ऊजाय अांतयार       (a) 0  

(ii)  रेसय है        (b) आकाय भे फहुत छोटा  

(iii)  नैनो-ऩदाथय है       (c) 1.1 eV  

(iv) Cu का ऊजाय अांतयार      (d) उच्च ददनशक  

 

           b) Write a short note on uses of nano-particles.              4 marks 

 नैनो-कणों के उऩमोग ऩय एक सांस्ऺप्त दटप्ऩणी नरिें 

OR (अथवा)  

 Differentiate between P type and N type semiconductor. 

 P प्रकाय औय N प्रकाय के अर्द्यचारक भे अांतय नरस्िए। 

           c)  Explain He – Ne laser on following terms:                                                6 marks 

                 (i) construction and principle  (ii) Energy level diagram 

 He – Ne रेसय को ननम्न वफांदओुां के आधाय ऩय सभझाईए:  
  (i) सांयचना औय नसर्द्ाांत  (ii) ऊजाय थतय आयेि   

OR (अथवा)  

     Explain the use of P-N junction diode as a full wave rectifier. 

   P-N सांनध िामोि का उऩमोग ऩूणय तयांग ददिकायी के रूऩ भ ेसभझाइए।     
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SEMESTER I–GROUP‘A’ 
 

COURSE  TITLE : APPLIED CHEMISTRY 
PAPER  CODE : 7352 
SUBJECT  CODE : 103 

TREORY  CREDITS : 04 
PRACTICAL CREDITS : 02 

 
                            Course Objectives: 

There are numerous number materials are used in fabricating and manufacturing devices for 
the comfort of life. The selection, characterization and suitability assessment of natural raw 
materials essentially requires principles and concepts of Applied Chemistry for technicians. On 
successful completion of this course content will enable technicians to understand, ascertain and 
analyse and properties of natural raw materials require for producing economical and eco-friendly 
finished products. 

 Solve various engineering problems applying the basic knowledge of atomic structure 
and chemical bonding.

 Use relevant water treatment method to solve domestic and industrial problems.

 Solve the engineering problems using knowledge of engineering materials and properties.

 Use relevant fuel and lubricants for domestic and industrial applications.

 Solve the engineering problems using concept of Electrochemistry and corrosion.

Course Content: 

 

Unit1: Atomic Structure, Chemical Bonding and Solutions

Rutherford model of atom, Bohr’s theory(expression of energy and radius to be omitted), 
orbital concept. Shapes of s, p and d orbitals, Pauli’s exclusion principle, Hund’s rule of maximum 
multiplicity Aufbau rule, electronic configuration upto atomic number 30  

Concept of chemical bonding – cause of chemical bonding, types of bonds: ionic bonding (NaCl 
example), covalent bond(H2,F2,HF hybridization in BeCl2,BF3,CH4,NH3,H2O),coor-dination 

bond in NH4 

Solution – idea of solute, solvent and solution, methods to express the concentration of solution 
molarity (M= mole per liter), ppm,  

 

 Unit2: Water

Graphical presentation of water distribution on Earth(pie or bar diagram).Classification of soft 
and hard water based on soap test ,salts causing water hardness, unit of hardness and simple 
numerical on water hardness. 

Cause of poor lathering of soap in hard water, problems caused by the use of hard water in 
boiler (scale and sludge, foaming and priming, corrosion etc), and quantitative measurement of 
water hardness by ETDA method, total dissolved solids (TDS) alkalinity estimation. 

i. Water softening techniques– soda lime process, zeolite process and ion exchange 
process. 

ii. Municipal water treatment (in brief only) – sedimentation, coagulation, filtration, ster-
ilization. 



 

 
Unit3: Engineering Materials 

Brief account of general principles of metallurgy. 

Extraction of-iron from haematite ore using blast furnace , 

 Alloys – definition, purposes of alloying, ferrous alloys and non-ferrous with suitable 
examples, properties and applications. 

General chemical composition, composition based applications (elementary idea only 
details omitted): 

Portland  cement and hardening and setting of cement.  

Polymers–monomer, homo and copolymers, degree of polymerization, simple reactions 
involved in preparation and their application of thermoplastics and thermosetting plastics 
(using PVC, PS, nylon-6,6 and Bakelite), rubber and vulcanization of rubber. 

 
Unit4: Chemistry of Fuels and Lubricants 

Definition of fuel and combustion of fuel, classification of fuels, calorific values (HCV and 
LCV) 

Proximate analysis of coal solid fuel. 

Petrol and diesel-fuel rating(octane and cetane numbers), 

Chemical composition, calorific values and applications of LPG, CNG, water gas, coal gas,   
producer gas and biogas. 

Lubrication– function and characteristic properties of good lubricant, classification with    
examples, physical properties (viscosity and viscosity index, oiliness, flash and fire point, 
could and pour point only)  

 
Unit5: Electro Chemistry 

Electronic concept of oxidation, reduction and redox reactions. 

Definition of terms: electrolytes, non-electrolytes with suitable examples, Faradays laws of 
electrolysis. 

Industrial Application of Electrolysis– 
• Electrometallurgy. 
• Electroplating 
• Electrolytic refining. 
• Introduction to Corrosion of metals – 

Definition, types of corrosion (chemical and electrochemical), factors affecting 
rate of corrosion. 
 

Corrosion preventive measures– 
Surface coatings and Organic inhibitors. 



Suggested Sessional Work: 

Unit1: Atomic Structure, Chemical Bonding and Solutions

Assignments: Writing electronic configuration of elements up to atomic number 30 (Z= 30). 
Numerical on molarity, ppm,  

Projects: Model of molecules BeCl2, BF3,CH4, NH3, H2O. 

Unit2: Water

Assignments: Simple problems on hardness calculation. 

Seminar:1. Quality and quantity requirement of water in house and industry. 

Projects: Collect water samples from different water sources and measure of hardness of water. 

Unit3: Engineering Materials

Assignments: Preparation of table showing different ores of iron metals along with their chemical 
compositions  

Seminar: Discuss the chemical reactions taking place in blast furnace in extraction of Fe 

Projects: Make table showing place of availability of some important ores(Iron, Aluminium and 
Copper) in India and show places on India map.  

Unit4: Chemistry of Fuels and Lubricants

Seminar: Chemical structure of fuel components influence on fuel rating.  

Projects: Mapping of energy resources in India. Collection of data of various lubri- 
cants available in the market. 

Unit5: Electro Chemistry

Assignments: Simple problems on Faradays laws of electrolysis 

  Learning  Outcomes 

At the end of the course student will be able to 

1. Understand the classification and general properties of engineering materials such as metal, 
alloys, and cement using knowledge of chemical bonding. 

2. Understand and assess the suitability of water source for domestic and industrial 
application, effluents and minimize water pollution. 

3. Qualitatively analyze the engineering materials and understand their 
properties and applications. 

4. Choose fuel and lubricants suitable for economical industrial processing to obtain eco- 
friendly finished products. 

5. Ascertain construction, mechanism efficiency of electrochemical cells,  

6. Understand corrosion and develop economical prevention technique.



References/ Suggested Learning Resources: 
(a)  Books: 

1) Text Book of Chemistry for Class XI& XII (Part-I, Part-II); N.C.E.R.T. Delhi 2017-18. 
2) Agarwal & Shikha Engineering Chemistry, Cambridge University Press New Delhi 2015. 
3) C. N. R. Rao, Understanding Chemistry, Universities Press (India)Pvt.Ltd.,2011. 
4) Dara S. S. & Dr. S. S. Umare, Engineering Chemistry, S. Chand Publication, New Delhi, New 

Delhi, 2015. 
5) Jain & Jain, Engineering Chemistry, Dhanpat Rai and Sons; New Delhi 2015. 
6) Dr. Vairam S., Engineering Chemistry, Wiley India Pvt. Ltd., New Delhi 2013. 
7) Dr. G. H. Hugar & Prof A. N. Pathak, Applied Chemistry Laboratory Practices, Vol. I and Vol. 

II, NITTTR, Chandigarh, Publications, 2013-14. 
8) Agnihotri Rajesh, Chemistry for Engineers, Wiley India Pvt. Ltd. 2014. 

 
(b) Open source software and website address: 

 

1 www.chemguide.co.uk/atommenu.html(Atomicstructureandchemicalbonding) 
2 www.visionlearning.com(Atomicstructureandchemicalbonding) 
3 www.chem1.com(Atomicstructureandchemicalbonding) 
4 https://www.wastewaterelearning.com/elearning/(WaterTreatment) 
5 www.capital-refractories.com(Metals,Alloys,Cement,andRefractoryMaterials) 
6 www.em-ea.org/guide%20books/book-2/2.1%20fuels%20and%20combustion.pdf 

7 www.chemcollective.org(Metals,Alloys) 

  

http://www.chemguide.co.uk/atommenu.html
http://www.visionlearning.com/
http://www.chem1.com/
http://www.wastewaterelearning.com/elearning/
http://www.capital-refractories.com/
http://www.em-ea.org/guide%20books/book-2/2.1%20fuels%20and%20combustion.pdf
http://www.chemcollective.org(metals,alloys)/


APPLIED CHEMISTRY LAB 

 

Course Objectives: 

There are numerous number of materials used in fabricating and manufacturing devices for the com- 
fort of life. The selection, characterization and suitability assessment of natural raw materials 
essentially requires principles and concepts of Applied Chemistry for technicians. The course aims to 
supplement the factual knowledge gained in the lectures by first hand manipulation of processes and 
apparatus. This will develop scientific temper and help to apply the basic concepts and 
principles in solving engineering problems. 

 
LIST OF PRACTICALS: 

Perform any 6 (six) Laboratory Practicals atleast two from each type 
Volumetric and Gravimetric analysis: 

1 Preparation of standard solution of oxalic acid or potassium permanganate. 

2 To determine strength of given sodium hydroxide solution by titrating against standard 
oxalic acid solution using phenolphthalein indicator. 

3 Standardization of KMnO4 solution using standard oxalic acid and Determine the percentage 

of iron present in given Hematite ore by KMnO4 solution. 

4 Volumetric estimation of 

a) Total hardness of given water sample using standard EDTA solution. 

b) Alkalinity of given water sample using 0.01M sulphuric acid 

5 Proximate analysis of coal 

a) Gravimetric estimation moisture in given coal sample 

b) Gravimetric estimation ash in given coal sample 

Instrumental analysis 

6 Determine the conductivity of given water sample. 

7 Determination of the Iron content in given cement sample using colorimeter. 

8 Determination of viscosity of lubricating oil using Redwood viscometer. 

9 Determination of flash and fire point of lubricating oil using Able’s flash point apparatus. 

10 To verify the first law of electrolysis of copper sulfate using copper electrode. 

 
Teacher should use the following strategies to achieve the various outcomes of the course. 

 Different methods of teaching and media to be used to attain classroom attention. 

 Massive open online courses (MOOCs) may be used to teach various topics / subtopics. 

 15-20% of the topics which are relatively simpler of descriptive in nature should be given 
to the students for self-learning and assess the development of competency through 
classroom presentations. 

 Micro-projects may be given to group of students for hand-on experiences. 

 Encouraging students to visit to sites such as Railway station and research establishment 
around the institution. 



Learning Outcomes: 

At the end of the course student will be able to 

 To express quantitative measurements accurately. 

 To practice and adapt good measuring techniques. 

 To use various apparatus for precise measurements. 

 To understand and differentiate different methods of quantitative analysis. 

 To know and understand principles of quantitative analysis using instruments. 

 To understand and appreciate methods of corrosion abetments. 

 
Reference Books: 

1. TextBookofChemistryforClassXI&XII(Part-I,Part-II);N.C.E.R.T.,Delhi,2017-18. 

2. Dr. G. H. Hugar and Prof A. N. Pathak, Applied Chemistry Laboratory Practices, Vol. I and Vol. 
II,NITTTR, Chandigarh, Publications, 2013-14. 

3. Agnihotri, Rajesh, Chemistry for Engineers, Wiley IndiaPvt.Ltd.,2014. 

4. Jain& Jain, Engineering Chemistry, Dhanpat  Rai and Sons;NewDelhi,2015. 
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RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL (M.P.) 
SEMESTER – I  

COURSE TITLE: APPLIED CHEMISTRY          
SUBJECT CODE: 103  
PAPER CODE: 7352 

THEORY CREDIT: 04  
BLUE PRINT OF QUESTION PAPER   

  
  

 UNIT 
NO.  UNIT NAME  

MARKS WISE NO OF QUESTIONS   

TOTAL 
MARKS  

2 MARKS  
(Multiple 

choice type 
question)  

2 MARKS  
(Fill in the blanks or 
match the column or  

very short answer type  
question)  

4 MARKS (Short 
answer type question)  

6 MARKS  
(Long answer 
type 
question)  

1  Atomic Structure, Chemical 
Bonding and Solutions 1  1  

1  
  1  14  

2  Water 1  1                         1  1  14  

3  Engineering Materials 1  
1  
  

1  
  1  14  

4  Chemistry of Fuels and 
Lubricants 1  1  1  1  14  

5  Electro Chemistry 1  1                         1  1  14  

 TOTAL MARKS  10  10  20  30  70  

  
Guidelines for QuesƟon Paper Design:   

1. The quesƟon paper should be prepared on the basis of the blueprint.  
2. The question paper should carry 70 marks and be of 3 hours duration.  
3. Each unit is given equal weightage (14 marks for each unit).  
4. There should be a total of seven quesƟons. All are compulsory for students to aƩempt.   
5. QuesƟon no. 1 should be of mulƟple-choice type and carry 10 marks.  It has 5 sub-quesƟons (one from each unit). 

Each sub-quesƟon is of 02 marks.   
6. QuesƟon no. 2 should be fill-in-the-blanks / match-the column / very short answer (VSA) type question. and carry 

10 marks.  It has 5 sub-quesƟons (one from each unit). Each sub-quesƟon is of 02 marks.   
7. Other quesƟons (from quesƟon no. 03 to quesƟon no.07), one from each unit, has two sub-quesƟons like (a),  

 and (b).  
8. Sub-quesƟons (a) and (b) have 4 and 6 marks respecƟvely. Sub-quesƟons (a) should be of short answer (SA) type 

and Sub-quesƟons (b) should be of long answer (LA) type. Internal choices should be given to these subquesƟons.  
9. Numerical questions can be asked only of 2 and 4 marks. Numerical questions can not be asked more than 6 marks.   
10. QuesƟons which are based on the same concept, law, fact etc. should not be repeated under different forms like 

MCQ. VSA, SA, LA.  
  



 
RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL (M.P.)  

SEMESTER – I  

MODEL QUESTION PAPER : APPLIED CHEMISTRY  

 SUBJECT CODE: 103                     PAPER CODE: 7352  

TIME: 3 hours                                                                       MAXIMUM MARKS: 70  

NOTE: (1) All questions are compulsory. Question no. 1 is of multiple choice type.   

   सभी Ĥæन अǓनयाय[ है। Ĥæन Đमांक 1 बहुͪवकãपीय Ĥकार का है।  

(2) Internal choices are given in 4 marks and 6 marks questions.   

4 अंक तथा 6 अकं वाल ेĤæनɉ भɅ आतंǐरक ͪवकãप Ǒदए गए हɇ।  
(3) In case of any doubt or dispute, the English version question should be 

treated as final.   

 ͩकसी भी संदेह अथवा ͪववाद कȧ िèथǓत मɅ अंĒेज़ी भाषा के Ĥæन को अǓंतम माना जायेगा ।  

 
  

Q.1  Choose the correct answer:    

सहȣ उƣर का चयन कȧिजये |   2x5 marks   

i) Gradual cooling of glass products is called : 
(a) Tempering 
(b) Annealing 
(c) Quenching 
(d) Galvanising 

काँच कȧ वèतुओं को धीरे-धीरे ठंडा करने को कहते हɇ: 

(अ) टेàपǐरगं 

(ब) तापानुशीलन 

(स) ÈवɅͬचगं 

(द) गेãवेनीकरण 

(ii) Temporary hardness is caused by: 
(a) Bicarbonates of Ca and Mg 
(b) Carbonates of Ca and Mg 
(c) chlorides of Ca and Mg 
(d) Nitrates of Ba and Zn 

अèथाई कठोरता का कारण है : 

(अ) कैिãसयम और मैÊनीͧशयम के बाईकाबȾनेट 

(ब) कैिãसयम और मैÊनीͧशयम के काबȾनेट 

(स) कैिãसयम और मैÊनीͧशयम के सãफेट 



(द) बेǐरयम और िजंक के Èलोराइड 

(iii) The alloy used in construction of Air bus and aeroplanes is 
(a) Magnalium 
(b) Duralumin 
(c) Y-alloy 
(d) Aluminium Bronze 

एयरबस एवं वायुमान बनाने मɅ उपयोग मɅ लाई जाने वालȣ ͧमĮधातु है 

(अ) मÊैनेͧलयम 

(ब) ɬयुरेãयुͧमन 

(स) Y-ͧमĮधातु 

(द) एãयूमीǓनयम कांèय 

(iv) which type of bond/bonds present in NH4Cl  - 

(a)   Ionic bond   
(b)   Covalent Bond 
(c)   Co-ordinate bond 
(d)  all of the above 

NH4Cl  मɅ ͩकस तरह का/ के  आबंधन है - 

 (अ) आयǓनक बंध 

(ब) सéसंयोजी बंध  

(स) उप सéसंयोजी बंध 

(द) उपरोÈत सभी 
(v ) At 25 C pH value of pure water is: 

(a)1 
(b) 6 
(c) 7 
(d) 14 

25 C पर जल का pH मान होगा : 

(अ) 1  

(ब) 6 

(स) 7  

(द) 14 
 

Q.2 (a) Arrange in proper pairs  4 marks  

(i) soda lime process  (a) hematite 
(ii) zeolite process   (b) bauxite 
(iii) Iron ore   (c)  sodium carbonate  
(iv) Aluminium ore  (d) sodium aluminosilicate 

 
 



सहȣ जोͫडया बनाइए 

(i) अàलȣय उÍचतापसह पदाथ[  (a)  हȣमटेाईट 

(ii) ¢ारȣय  उÍचतापसह पदाथ[  (b) बॉÈसाइट  

(iii) लोह अयèक    (c) सोͫडयम  काबȾनेट 

(iv) एãयुमीǓनयम अयèक   (d) सोͫडयम एãयुͧमनो ͧसͧलकेट  

(b ) write electronic configuration of calcium (20)     2 marks 

  कैिãसयम (20) का इलेÈĚोǓनक ͪवÛयास ͧलͨखए  

(c) define calorific values       2 marks 

        उçमीय मान को पǐरभाͪषत कȧिजये  

(d)  rusting is a example of ……..      2 marks 

         लोहे पर जंग लगना  .............................. का उदाहरण है  

3(a) Describe the Rutherford Scattering Experiment and atomic model with its drawback 6 marks 

रदरफोड[ Ĥकȧण[न Ĥयोग तथा परमाणु मॉडल का  कͧमयɉ सǑहत वण[न कȧिजए 

     Or अथवा  
 Explain cause of chemical bonding and  types of bonds. 

   रासायǓनक बंधन के कारण और रासायǓनक बंधो के Ĥकार कȧ åयाÉया करɅ। 
     (b) Write short notes on any two of the following:    2X2 marks 

(i) Aufbau law  

(ii) shapes of orbitals 

(iii) covalency 

(iv) molarity  

Ǔनàनͧलͨखत मɅ से ͩकÛहȣ दो पर संͯ ¢Üत ǑटÜपणीयां ͧलͨखये : 

 (i) आफबाऊ Ǔनयम 

(ii) ऑǒब[टãस के आकार 

(iii) सहसंयोजकता 
(iv) मोलरता   

4. (a)    Describe the zeolite method to removal of  hardness of water with diagram. 
जल कȧ कठोरता दरू करने कȧ िजओलाइट  ͪवͬध का सͬचğ वण[न कȧिजये  |  6 marks 

Or अथवा 
Explain EDTA method to determination of hardness of water 

जल कȧ कठोरता £ात करन ेकȧ EDTA ͪवͬध का वण[न कȧिजये 

 
(b) Explain the disadvantages of hard water in boiler    4 marks 

बायलर मɅ कठोर जल स ेहोन ेवालȣ हाǓनयɉ को समझाइए 

Or अथवा 
Explain different types of hardness of water 

जल कȧ ͪवͧभÛन Ĥकार कȧ कठोरताओ को समझाइए 

5 (a)  Describe extraction of iron from haematite using blast furnace.  6 marks 



वा×या भɪटȣ ɮवारा हेमेटाइट से लोहे के Ǔनçकष[ण का वण[न कȧिजए। 

Or अथवा 

Explain polymer and polymerization process and describe the preparation, properties and uses of Bakelite and 

polystyrene. 

बहुलक एवं बहुलȣकरण ĤͩĐया को समझाइए तथा बेकेलाइट तथा पॉलȣèटाइरȣन का Ǔनमा[ण, गुणधम[ तथा उपयोग बताइए | 
(b) Write short notes on any two of the following:   2X2 marks 

 (i) vulcanization of rubber. 

(ii) Alloys 

(iii) hardening and setting of cement. 

(iv) name of ores of iron 

Ǔनàनͧलͨखत मɅ से ͩकÛहȣ दो पर संͯ ¢Üत ǑटÜपणीयां ͧलͨखये : 

(i) रबर का वãकनीकरण। 

(ii) ͧमĮधातुएँ। 

(iii) सीमɅट का कठोरȣकरण और जमना। 

(iv) लौह के अयèको के नाम  

6 (a) Explain the properties of a good lubricant and explain flash and fire point.  6 marks 

एक अÍछे èनेहक के गणुधमȾ को समझाते हुये Ýलशै और फायर Üवाइंट को समझाइए| 

Or अथवा 
Illustrate the theories of lubrication. 

èनेहन के ͧसɮधांतɉ को समझाइए| 

(b) Explain octane and cetane numbers      4 marks 

ऑÈटेन और सीटेन सÉंयाओ ंको समझाइए | 

Or अथवा 
Differentiate HCV and LCV 

HCV और LCV मɅ अंतर समझाइए | 

7(a)  Explain oxidation, reduction and redox reaction with examples..  6 marks 

आÈसीकरण, अपचयन तथा रेडॉÈस अͧभͩĐया को उदाहरण सǑहत समझाइए | 

Or अथवा 

Explain the affecting corrosion and describe the methods to prevention against corrosion   
सं¢ारण को Ĥभाͪवत करने वाल ेकारको को समझाइए और सं¢ारण से बचाव के उपायɉ का वण[न कȧिजए 

 

(b) Describe the electroplating of copper    4 marks 

कॉपर के ͪवधुत लेपन का वण[न कȧिजये  
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Note:-1. Attempt all questions. Question No.1 is objective type.  

कुल छ Ĥæन हल कȧिजए । Ĥæन Đमांक-1 वèतुǓनçठ Ĥकार का है।  
2. Internal Choices are given in 4 marks and 6 marks questions. 

4 नंबर एवं 6 नंबर के Ĥæनɉ मɅ आतंǐरक ͪवकãप Ǒदए गए हɇ l 
3. In case of any doubt or dispute, the English version question should be treated as final. 

ͩकसी भी Ĥकार के संदेह अथवा ͪववाद कȧ िèथǓत मɅ अĒेंजी भाषा के Ĥæन को अǓंतम माना जायेगा। 
 

Q.no.   Marks 

1  Choose the correct answer. 2 each 

  सहȣ उƣर का चुनाव कȧिजये l 

 

 

 i The maximum no.of electrons in ‘p’ sub-shell is  

  a. 2    b. 6    c. 10   d. 14  

  ‘p’ उपकोश मे इलÈेĚोनो कȧ अͬधकतम सÉंया होती है   

  a. 2    b. 6    c. 10   d. 14  

 ii Which of the following salt is responsible for temporary hardness 

of water   

 

  a. Calcium sulphate        b. Calcium bicarbonate   

      c. Sodium chloride         d. Calcium carbonate  

  ǓनàनमɅ स ेकौनसा लवण जलकȧ अèथाई कठोरता केͧलए उƣरदायी है  

      a. कैिãशयम सãफेट        b. कैिãशयम बाइकाबȾनेट 

 

 



      c. सोͫडयमÈलोराइड      d.  कैिãशयमकाबȾनेट  

 iii Hematite is an ore of  

  a. Al       b. Cu       c.  Fe            d. Zn  

  हेमेटाइट Ǔनàन मɅ स ेͩकसका अयèक है   

  a. Al       b. Cu       c.  Fe            d. Zn  

 iv The octane number of isooctane is  

   a.  0     b. 10        c.50         d. 100  

  आइसोऑÈटेन कȧ ऑÈटेन सÉंया होती है   

  a. a.   0     b. 10        c.50         d. 100  

 v Which type of reaction occurs at anode  

  a. Reduction             b. Oxidation   

c. both a and b        d. none of these 

 

  एनोड पर ͩकस Ĥकार कȧ अͧभͩĐया होती है    

  a. अपचयन  b. आÈसीकरण 

c.  दोनɉ a और b  d. इनमɅस ेकोई नहȣं 

 

2 a Write the electronic configuration of following atoms:             

a. Ca-20  b. Cr-24 

2 

  Ǔनàनͧलͨखत परमाणुओकें  इलेÈĚॉǓनक ͪवÛयास ͧलͨखए:            

a. Ca-20  b. Cr-24 

 

 b Explain Aufbau rule with example.  4 

  ऑफबौ  िनयम कìÓया´या उदाहरण सिहत कìिजएl  



  Or  

  Define orbital. Draw the shape of s, p ,and d orbitals  

  क±क को पåरभािषत कìिजये l s,p,एव ं d ऑिबªटल के  िचý बनाइये l  

 c Describe Rutherford’s experiment with neat diagram. Explain 

Rutherford’s Nuclear Model and its Drawback 

6 

  रदरफोड[ के Ĥयोग का वण[नèवÍछ ͬचğ सǑहत कȧिजए l रदरफोड[ नाͧभकȧय 

मॉडल को समझाइए एव ंइसके दोष भी ͧलͨखए l 

 

  Or  

  Write short notes on electrovalent bond and covalent bond.  

  ͪवɮय×ुसयंोजक बधं एव ंसहसयंोजक बधं पर संͯ ¢Üत ǑटÜपͨणया ͧलͨखए l  

3 a. Full form of EBTis ……………………………….. 2 

  EBTका परूा नाम................................... है l  

 b. Describe any two harmful effects of hard water in a boiler. 4 

  बॉयलर मɅ कठोर जल के कोई दो हाǓनकारक Ĥभाव का वण[न कǐरए l   

               Or  

  Differentiate between scale and sludge  

  èकेल एव ंèलज ������������  

 c. ExplainEDTA method of determination of hardness of waterwith necessary 

chemical reactions. 

6 

  जल कȧ कठोरता दरू करने कȧ EDTAͪवͬध को आवæयक रासायǓनक समीकरणɉ सǑहत 

समझाइए l 

 

                               Or  

  What is hardness of water?Explain Ion exchange method with 

suitable diagram. 

 



  जलकȧ कठोरता ͩकसे कहत े हɇ? आयन ͪवǓनमयͪवͬध का ͬचğसǑहत वण[न 

कȧिजएl 

 

4 a Define Cement . 2 

  सीमɅट को पǐरभाͪषत कȧिजये l  

 b Write the composition, properties and applications of duralumin and stainless 

steel. 

4 

  ɬयरेूलुͧ मन एव ंèटेनलेस èटȣल का सघंटन, गणु एव ंउपयोग ͧलͨखए l   

  Or  

  What are alloys ?Write the purpose of making alloys.  

  ͧमĮ धातुएं Èया है? ͧमĮ धात ुबनाने के उɮदेæय  समझाइए l   

 c  Write the method of preparation, properties and uses of the following polymers:  

  1.  Nylon-6,6      2. Polystyrene 

6 

  Ǔनàनͧलͨखत बहुलको के Ǔनमा[ण कȧ ͪवͬध, गणु एव ंउपयोग ͧलͨखए l 

1. नायलॉन-6,62 पालȣèटाइरȣन  

 

  Or  

  What do you mean by vulcanization of rubber. Compare the properties of raw 

rubber and vulcanized Rubber 

 

  रबर के वãकनीकरण  से आप Èया समझत ेहɇ l ĤाकृǓतक रबर एव ंवãकनीकृत 

रबर के गणुɉ मɅ तलुना कȧिजये l  

 

5 a Graphite is an example of …….. lubricant. 2 

  Ēेफाइट............ èनेहक का उदाहरण है l  

 b Define Fuels. Classify them and write characteristics of a good fuel. 4 

  Ƀधन को पǐरभाͪषत कȧिजएl इनका वगȸकरण कȧिजये  एव ंएक अÍछे Ƀधन  के 

अͧभला¢ͨणक गणु ͧलͨखए l  

 

  Or  

  Write short notes on biogas and water gas  



  बायोगसै एव ंजल गसै ����������������������� ll  

 c Describe theproximate analysis of coal and write its significance. 6 

  कोयल ेके Ǔनकट ͪवæलेषण को ͪवèतार स ेसमझाइए एव ंइसका मह×व ͧलͨखए l  

  Or  

  What is lubricant? Classify them. Describe thecloud point and pour point 

and write its significance. 

 

  èनेहकͩकसे कहत े है?इसे वगȸकृत कȧिजये l èनेहक के मेघ ǒबदं ु एव ं बहाव ǒबदं ु को 

ͪवèतार स ेसमझाइए एव ंइसका मह×व ͧलͨखए l 

 

6 a Define Oxidation and Reduction. 2 

  आÈसीकरण एव ंअपचयन को पǐरभाͪषत कȧिजये l  

 b Write Short notes on electrolyticrefining. 4 

  ͪवɮयतु ्अपघटनी पǐरशोधन पर संͯ ¢Üत ǑटपÖणी ͧलͨखए l  

  Or  

  Define electroplating. Describe the principle of electroplating with a 

neat diagram. 

 

  ͪवɮयतुलेपन को पǐरभाͪषत कȧिजएl ͪवɮयतुलेपन के ͧसɮधांत को èवÍछ 

ͬचğसǑहत समझाइए l 

 

 C Explain corrosionwithexample. Explain the different factors affecting the 

corrosion. 

6 

  ����������उदाहरण सǑहत समझाइएl �������� को Ĥभाͪवत करने 

वाल ेͪवͧभÛन कारको को ������ l 

 

  Or  

  Write Faraday's  laws of electrolysis. During electrolysis, If 0.4 ampere current is 

passed for 25 minutes from the electrolytic solution, then 0.1978 grams of metal 

is deposited on the cathode. Calculate the electrochemical equivalent of metal. 

. 

 



  फैराड ेके ͪवɮयतु अपघटन के Ǔनयम ͧलͨखए l यǑद ͪवɮयतु अपघटन के दौरान 

ͪवɮयतु अपघटय के ͪवलयन मɅ से 0.4एंͪपयर कȧ ͪवɮयतु धारा 25ͧमनट के ͧलए 

ĤवाǑहत कȧ जाती है तो कैथोड पर 0.1978Ēाम धात ु जमा होती हैl धात ु के 

ͪवɮयतु रासायǓनक तुãयांक कȧ गणना कȧिजए l 
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कुल छ Ĥæन हल कȧिजए । Ĥæन Đमांक-1 वèतुǓनçठ Ĥकार का है।  
2. Internal Choices are given in 4 marks and 6 marks questions. 

4 नंबर एवं 6 नंबर के Ĥæनɉ मɅ आतंǐरक ͪवकãप Ǒदए गए हɇ l 
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ͩकसी भी Ĥकार के संदेह अथवा ͪववाद कȧ िèथǓत मɅ अĒेंजी भाषा के Ĥæन को अǓंतम माना जायेगा। 
 

Q.no.   Marks 

1  Choose the correct answer. 2 each 

  सहȣ उƣर का चुनाव कȧिजये l 

 

 

 i Which of the following is not an example of ionic bond   

  a. NaOH     b. NaCl    c. CH4    d. AlCl3  

  Ǔनàन मɅ स ेकौन आयǓनक बधं नहȣं   

  a. NaOH     b. NaCl    c. CH4    d. AlCl3  

 ii Which of the following salt is responsible for permanent hardness of water    

  a. Calcium sulphate        b. Calcium bicarbonate   

      c. Sodium chloride         d. Calcium carbonate  

  Ǔनàन मɅ स ेकौन lk लवण जल कȧ  èथायी कठोरता ds fy;s mRrjnk;h gS A   

      a.      dsfY’k;e lYQsV                b. कैिãशयम बाइकाबȾनेट 

 

 



      c. .      lksfM;e DyksjkbZM d कैिãशयम काबȾनेट 

 

 

 iii Brass is an alloy of following metals 

 

 

  a. Cu and Zn          b. Cu and Sn           

  c. Al and Pb            d. Pb and Sn 

 

 

  पीतल Ǔनàनधातओुं कȧ ͧमĮ धात ुहै  

  a. Cu and Zn          b. Cu and Sn           

  c. Al and Pb            d. Pb and Sn  

 iv Producer gas is  

  CO+N2        b. CO+H2O   c. CO+H2      d. N2+H2O     

  Ĥोडयसूर गसै है   

  a. CO+N2        b. CO+H2O   c. CO+H2      d. N2+H2O     

 v Which type of reaction is corrosion  

  a. Reduction             b. Oxidation   

c. both a and b        d. none of these 

 

  स¢ंारण ͩकस Ĥकार कȧ अͧभͩĐया होती है    

  a. अपचयन                                  b. आÈसीकरण 

c.  दोनɉ a और b                          d. buesa ls dksbZ ugh A 

 

2 a Define Molarity. 2 

  मोलरता को पǐरभाͪषत कȧिजये l  

 b If atomic no of an atom is 13 and its atomic weight is 27, then writethe name of 

atom and find the number of electrons, Protons and neutrons present in it. 

4 

  यǑद ͩकसी परमाणु का परमाणु Đमांक  11 है एव ंइसका परमाणुभार 23 है तो उसका 

नाम ͧलͨखए एव ंउसमɅ उपिèथत इलेÈĚॉन, Ĥोटॉन एव ंÛयĚूॉनकȧ सÉंया £ात कȧिजए l 

 



  Or  

  Compare between an electrovalent bond and a covalent bond.   

  ͪवɮयतु सयंोजक बधं और सहसयंोजक बधं मɅ तलुना कȧिजए l  

 c  Explain the various postulates of Bohr's atomic model with diagram and also 

state its merits and demerits. 

6 

  बोर के परमाणु मॉडल के ͪवͧभÛन अͧभगहृȣत ͬचğ सǑहत समझाइए एव ंइसके गणु एव ं

दोष भी बताइए l 

 

  Or  

  Explain the Pauli’s lawandHund’s rule with example.  

  पाउलȣ के Ǔनयम और हंुड के Ǔनयम  कȧ åयाÉया उदाहरण सǑहत कȧिजए l  

3 a. Full form of EDTAis ……………………………….. 2 

  EDTAका परूा नाम................................... है l  

 b. Define hardness of water. Differentiate between Temporary hardness and 

permanent hardness 

4 

  जल कȧ कठोरता को पǐरभाͪषत कȧिजयेl अèथायी कठोरता एव ंèथायी कठोरता मɅ अतंर 

कȧिजये l 

 

               Or  

  Write short notes on Priming and foaming .  

  अपĐमण एव ंफेनन पर संͯ ¢Üत ǑटपÖणी ͧलͨखए  l  

 c. Explain various steps of municipal water treatment in detail. 6 

  नगरपाͧलका जल उपचार कȧ ͪवͧभÛन चरणɉ को ͪवèतार स ेसमझाइए l  

                               Or  

  ExplainLime soda method of removal of hardness of water with necessary 

chemical reactions. 

 

  जल कȧ कठोरता दरू करने कȧ लाइम सोडा ͪवͬध को आवæयक रासायǓनक समीकरणɉ  



सǑहत समझाइए l 

4 a Write the name and chemical formula of two main ores of Iron. 2 

  लोहे के दो Ĥमखु अयèक के नाम एव ंरासायǓनक सğू ͧलͨखए l   

 b Differentiate between Roasting and Calcination. 4 

  HktZu ,oa fuLrkiu esa varj dhft;s A   

  Or  

  What is cement? Write the composition of Portland cement.  

  सीमɅट Èया है ? पोट[लɇड सीमɅट का सघंटन ͧलͨखए l  

 c  Write the method of preparation, properties and uses of the following polymers:  

  1. Bakelite       2. PVC    

6 

  Ǔनàनͧलͨखत बहुलको के Ǔनमा[ण कȧ ͪवͬध, गणु एव ंउपयोग ͧलͨखए l 

1. बकेैलाइट    2 पीवीसी 

 

        Or  

  What are the general principles of metallurgy? Explain them briefly.  

  धात ुकम[ के सामाÛय ͧसɮधांत Èया है? संͯ ¢Üत मɅ समझाइए l   

5 a Match the pairs: 

Graphite           Solid fuel  

Grease            Solid lubricant 

Biogas            Methane 

Coal              Semi-solid lubricant 

2 

  जोड़ी बनाइये : 

Ēेफाइट            ठोस ईधन 

Ēीस                 ठोस èनेहक  

बायोगसै           मीथेन 

कोयला             अध[ ठोस èनेहक  

 

 b  Write short notes on high calorific value and low calorific value. 4 

  उÍच कैलोरȣ मान एव ंǓनàन कैलोरȣ मान पर संͯ ¢Üत ǑटÜपणी ͧलͨखए l  



                        Or  

   Write short notes on Cloud point and Pour point.  

  मेघ ǒबदं ुएव ंबहाव ǒबदं ुपर संͯ ¢Üत ǑटÜपणी ͧलͨखए  l  

 c Describe Octane number and cetane number. 6 

  ऑÈटेन नबंर एव ंसीटेन नबंर को ͪवèतार स ेसमझाइए l  

                          Or  

  What is lubricant?What are its main functions?Write the main characteristics of a 

good lubricant. 

 

  èनेहक ͩकसे कहत े है ? इसके Ĥमखु काय[ Èया है ? एक अÍछे èनेहक के Ĥमखु 

अͧभला¢ͨणक गणु ͧलͨखए l  

 

6 a DefineRedox reaction. 2 

  रेडोÈस अͧभͩĐया को पǐरभाͪषत कȧिजये l  

 b Write Short note on electrolyticrefining. 4 

   ͪवɮयतु ्अपघटनी पǐरशोधन पर संͯ ¢Üत ǑटपÖणी ͧलͨखए l  

                     Or  

  Write Short note on electroplating with a neat diagram.  

  ͪवɮयतुलेपन पर संͯ ¢Üत ǑटपÖणी ͧलͨखए l  

 C Define corrosion. Explain the electrochemical theory of corrosion. 6 

  स¢ंारण को पǐरभाͪषत कȧिजएl स¢ंारण का ͪवɮयतु ्रासायǓनक ͧसɮधांत समझाइए l  

                      Or  

  What do you understand by electrolysis? Explain Faraday's laws of electrolysis.  

  ͪवɮयतु अपघटन स े आप Èया समझत े हɇ? फैराड े के ͪवɮयतु अपघटन के  Ǔनयम 

समझाइए l 

 

 



  RAJIV GANDHI PROUDYOGIKI VISHWAVIDYALAYA, BHOPAL 

                       SEMESTER-I 

                QUESTION BANK OBJECTIVE TYPE 

                        APPLIED CHEMISTRY  

1. रदरफोडᭅ का α -कण के ᮧयोग से सवᭅᮧथम ᮧदᳶशत ᳰकया ᳰक परमाण ुमᱶ होत ेह-ᱹ 

(अ) इल᭍ेᮝॉन 

(4) ᮧोटीन 

(स) ᭠यᮝूॉन 

(द) नािभक 

 Rutherford first demonstrated through the use of α -particles that atoms consist of- 

(a) electrons 

(b) protons 

(c) neutrons 

(d) nucleus 

2. p-ऑᳶबटलो कᳱ आकृित िन᳜ होती ह ै- 

(अ) वृᱫाकार (spherical) 

(ब) ड᭥बल (dumbell) 

(स) दीघᭅ वृᱫाकार (elliptical) 

(द) िपरािमडीय (pyramidal) 

 The shape of p-orbitals is as follows- 

(a) spherical 

(b) dumbbell 

(c) elliptical 

(d) pyramidal 

3. िन᳜िलिखत मᱶ कौन सा कथन स᭜य ह-ै 

(अ) िविभ᳖ उपकोशᲂ मᱶ ि᭭थत इले᭍ᮝॉनᲂ कᳱ ऊजाᭅ बढ़न ेका ᮓम s < p < d < f  होता ह।ै 

(ब) इल᭍ेᮝॉन गित के समय तरंग कᳱ भाँित ᳞वहार करता ह।ै 



(स) एक ऑᳶबटल मᱶ अिधकतम दो इले᭍ᮝॉन आ सकते ह।ᱹ 

(द) 3-d ऑᳶबटल कᳱ आकृित वृᱫाकार होती है। 

 Which of the following statements is true- 

(a) The order of increasing energy of electrons in different sub-shells is s < p < d < f. 

(b) The electron behaves like a wave during motion. 

(c) A maximum of two electrons can fit in one orbital. 

(d) The shape of 3-d orbital is circular. 

4. सोिडयम आयन ( Na 
+
 ) का इले᭍ᮝॉिनक िव᭠यास ह ै- 

(अ) 1s 
2
, 2s

 2
, 2p 

6
, 3s 

1
 

(ब) 1s
 2

, 2s 
2
, 2p 

6
 

(स) 1s 
2
, 2s

2
, 2p 

5
, 3s 

1
 

(द) 1s
 2

, 2s 
2
, 2s

6
, 3s

 2
 

 The electronic configuration of sodium ion (Na
+
 ) is - 

(a) 1s 
2
, 2s

 2
, 2p 

6
, 3s 

1
 

(b) 1s
 2

, 2s 
2
, 2p 

6
 

(c) 1s 
2
, 2s

2
, 2p 

5
, 3s 

1
 

(d) 1s
 2

, 2s 
2
, 2s

6
, 3s

 2
 

5. s, p, d, f के उपकोशᲂ मᱶ उपि᭭थत रहन ेवाल ेइले᭍ᮝॉनᲂ कᳱ अिधकतम सं᭎या ᮓमशः 

(अ) 14, 10, 6 व 2 

(ब) 2,6,10 व 14 

(स) 2,8, 18 व 32 

(द) 32, 18, 8 व 2 

 The maximum number of electrons present in the sub-shells of s, p, d, f are respectively 

(a) 14, 10, 6 and 2 

(b) 2,6,10 and 14 



(c) 2,8, 18 and 32 

(d) 32, 18,8 and 2 

6. बोर के अनुसार एक कोश मᱶ अिधकतम इले᭍ᮝॉन कᳱ सं᭎या - 

(अ) 3n 
2
 

(ब) n 
2
 

(स) 2n 
2
 

(द) 4n
 2

 

 According to Bohr, the maximum number of electrons in a shell is  Number - 

(a) 3n
 2

 

(b) n
 2

 

(c) 2n
 2
 

(d) 4n
 2

 

7. हाइᮟोजन का कौन सा सम᭭थािनक रेिडयोएि᭍टव है - 

(अ) 1 H 
3
 

(ब ) 1 H 
1
 

(स) 1  H 
2
 

(द) इनमᱶ स ेकोई नहᱭ 

 Which isotope of hydrogen is radioactive - 

(a) 1 H 
3
 

(b) 1 H
 1

 

(c) 1 H 
2
 

(d) None of these 

8. िन᳜ मᱶ से कौन सा त᭜व रेिडयोएि᭍टव है – 

(अ) आगᭅन 



(ब) िनऑन 

(स) पोटेिशयम 

(द) रेिडयम 

 Which of the following elements is radioactive - 

(a) Argon 

(b) Neon 

(c) Potassium 

(d) Radium 

9. α-कण होता ह ै

(अ) हाइᮟोजन का नािभक 

(ब) हीिलयम का नािभक 

(स) रेिडयम का नािभक 

(द) Ჽूटीᳯरयम का नािभक 

α -particle is 

(a) Nucleus of hydrogen 

(b) Nucleus of helium 

(c) Nucleus of radium 

(d) Nucleus of deuterium 

10. α-कण कᳱ भेधन ᭃमता होती है 

(अ) गामा ᳰकरणᲂ के तु᭨य 

(ब) बीटा कणᲂ से कम 

(स) बीटा कणᲂ के त᭨ुय 

(द) बीटा कणᲂ से अिधक 

 Penetrating power of α-particle is 

(a) Equal to gamma rays 



(b) Less than beta particles 

(c) beta particles  Equal to 

(d) More than beta particles 

11. ᳰकसी त᭜व का अधᭅ-आयुकाल िनभᭅर करता ह ै- 

(अ) त᭜व कᳱ माᮢा पर 

(ब) तापᮓम पर 

(स) दाब पर 

(द) इनमᱶ स ेकोई नहᱭ 

 The half-life of an element depends on - 

(a) quantity of the element 

(b) temperature 

(c) pressure 

(d) none of these 

12. जल  कᳱ कठोरता होती ह ै- 

(अ) CaCO3 

(ब) Ca (HCO3)2 

(स) Na2CO3 

(द) NaCl 

 Hardness of water is due to - 

 (a) CaCO3 

(b) Ca(HCO3)2 

(c) Na2CO3 

(d) NaCl 

13. कठोर जल उपयुᲦ नहᱭ ह-ै 

(अ) पीने एवं कपड़ ेधोने के िलए 



(ब) बॉयलसᭅ मᱶ ᮧयोग के िलए 

(स) फसल कᳱ ᳲसचाई के िलए 

(द) उपरोᲦ सभी 

 Hard water is not suitable for - 

(a) drinking and washing clothes 

(b) use in boilers 

(c) irrigation of crops 

(d) all of the above 

14. कठोर जल साबुन के साथ पयाᭅ᳙ झाग उ᭜प᳖ नहᱭ करता, ᭍यᲂᳰक - 

(अ) इनमᱶ कैि᭨शयम और मᲨैीिशयम के िवलेय लवण होत ेह ᱹ

(ब) इनमᱶ लोहा होता ह ै

(स) इनमᱶ िनलि᭥बत अशुि᳍यᲂ होती ह ᱹ

(द) इनमᱶ सोिडयम ᭍लोराइड होता ह ै

 Hard water does not produce sufficient lather with soap because - 

(a) it contains soluble salts of calcium and magnesium 

(b) it contains iron 

(c) it contains suspended impurities 

(d) it contains sodium chloride 

15. कठोर जल को उबालन ेके िलए उपयोग मᱶ लाय ेजाने वाले िव᳒ुत उपकरण के तापन अवयव पर जमने वाली सफेद 

परत मᱶ होता ह ै- 

(अ) शकᭅ रा 

(बी) सामा᭠य लवण 

(स) कैि᭨शयम तथा मैᲨीिशयम का लवण 

(द) सोिडयम काबᲃनेट 



 The white layer formed on the heating element of the electrical equipment used for boiling hard water 

is - 

(a) sugar 

(b) common salt 

(c) salt of calcium and magnesium 

(d) sodium carbonate 

16. चूने के जल मᱶ होता ह ै- 

(अ) सोिडयम हाइᮟॉ᭍साइड 

(ब) कैि᭨शयम हाइᮟॉ᭍साइड 

(स) सोिडयम काबᲃनेट 

(द) कैि᭨शयम ᭍लोराइड 

  Lime water contains – 

(a) Sodium hydroxide 

(b) Calcium hydroxide 

(c) Sodium carbonate 

(d) Calcium chloride 

17. कठोर जल बॉयलर मᱶ भाप उ᭜पादन हेतु अनुपयᲦु होता है ᭍यᲂᳰक - 

(अ) इसका Ფथनांक उᲬ होता है 

(ब) भाप उᲬ दाब पर उ᭜प᳖ होती ह ै

(स) इससे बॉयलर कᳱ अंदर कᳱ सतह पर ᭭केल जम जाते ह ᱹ

(द) जल ऑ᭍सीजन तथा हाइᮟोजन मᱶ अपघᳯटत हो जाता ह ै

Hard water is unsuitable for steam production in boilers because - 

(a) Its boiling point is high 

(b) Steam is produced at high pressure 

(c) It causes scale to form on the inner surface of the boiler 



(d) Water decomposes into oxygen and hydrogen 

18. EDTA िविध मᱶ ᮧयᲦु िवशेष सूचक है- 

(अ) मेिथल ऑरᱶज 

(ब) ᳰफनॉल᭢थेलीन 

(स) इᳯरयोᮓोम ᭣लैक-टी 

(डी) िमथाइल रेड 

 The special indicator used in EDTA method is - 

(a) Methyl orange 

(b) Phenolphthalein 

(c) Eriochrome black-T 

(d) Methyl red 

19. ᳰकस िविध से जल के मृदकुरण से आसुत जल जैसा शु᳍ जल ᮧा᳙ होता ह ै- 

(अ) लाइम-सोडा िविध 

(ब) पर᭥यᳯूटट िविध 

(स) उबालकर 

(द) आयन िविनमय िविध 

 By which method, pure water like distilled water is obtained by softening water - 

(a) Lime-soda method 

(b) Permutit  method 

(c) By boiling 

(d) Ion exchange method 

20. िनवाᭅितत िजओलाइट (ए᭏जा᭭टेड जोलाइट) का पुनᱧ᭜पादन िन᳜िलिखत िवलयन मᱶ उपचाᳯरत करके ᮧा᳙ ᳰकया जा 

सकता ह ै- 

(अ) कैि᭨सयम ᭍लोराइड 

(ब) सोिडयम ᭍लोराइड 



(स) मैᲨीिशयम ᭍लोराइड 

(द) ᳲजक ᭍लोराइड 

 Exhausted zeolite can be regenerated by treating it with the following solution - 

(a) Calcium chloride 

(b) Sodium chloride 

(c) Magnesium chloride 

(d) Zinc chloride 

21. पर᭥यᳯूटट का औसतन जीवन काल होता ह ै- 

(अ) 20 वषᭅ 

(ब) 5 वषᭅ 

(स) 50 वषᭅ 

(द) 10 वषᭅ 

 The average life of permutite is  

(a) 20 years 

(b) 5 years 

(c) 50 years 

(d) 10 years 

22. ᮓोिमयम इ᭭पात का संᭃारण ᮧितरोध बढ़ान ेके िलय ेइसमᱶ िमलाई जान ेवाली दसूरी धातु होती ह ै- 

अ) Zn 

(ब) Cu 

(सं) Sn 

(द) Ni 

 The other metal added to chromium steel to increase its corrosion resistance is - 

(a) Zn 

(b) Cu 



(c) Sn 

(d) Ni 

23. पीतल िम᮰धातु मᱶ ह ै- 

(अ) कॉपर तथा ज᭭ता 

(ब) कॉपर तथा ᳯटन 

(स) ऐलुिमिनयम तथा कॉपर 

(द) ऐलुिमिनयम तथा लडे 

Brass alloy contains - 

(a) Copper and Zinc 

(b) Copper and Tin 

(c) Aluminium and Copper 

(d) Aluminium and Lead 

24. डूरैलूिमन िन᳜ धातुᲐ कᳱ िम᮰धातु ह ै- 

(अ) Al, Cu, Mg, Mn 

(ब) Al, Cu, Mg 

(स) Al, Cu, Ag, Mn 

(द) Cu, Mg, Zn 

 Duralumin is an alloy of the following metals - 

(a) Al, Cu, Mg, Mn 

(b) Al, Cu, Mg 

(c) Al, Cu, Ag, Mn 

(d) Cu, Mg, Zn 

25. पोटᭅल᭛ैड के िनमाᭅण मᱶ ᮧयᲦु कᲬा पदाथᭅ ह ै

(अ) चून ेका प᭜थर + मृदा + रेत 

(ब) चून ेका प᭜थर + रेत + िज᭡सम 



(स) चून ेका प᭜थर + मृदा + िज᭡सम 

(द) ऐलुिमना + रेत + िज᭡सम 

 The raw material used in the construction of Portland is 

(a) Limestone + Soil + Sand 

(b) Limestone + Sand + Gypsum 

(c) Limestone + Soil + Gypsum 

(d) Alumina + Sand + Gypsum 

26. पोटᭅल᭛ैड सीम᭠ेट का ᮧमुख अवयव ह ै- 

(अ) ᮝाइ कैि᭨सयम िसिलकेट 

(ब) कैि᭨सयम ऑ᭍साइड 

(स) मैᲨीिशयम ऑ᭍साइड 

(द) कैि᭨सयम स᭨फेट 

 The main component of Portland cement is - 

(a) Tri calcium silicate 

(b) Calcium oxide 

(c) Magnesium oxide 

(d) Calcium sulphate 

27. बᱟलक अणु का आकार होता ह ै- 

(अ) 10
-1 से 10

-3 सेमी 

(ब) 10
-4 से 10

-7 सेमी 

(स) 10
-1 से 10

-7 सेमी 

(द) 10
-3 से 10

-5 सेमी 

 The size of polymer molecule is - 

(a) 10
-1

 to 10
-3

 cm 

(b) 10
-4

 to 10
-7

 cm 



(c) 10
-1 

to 10
-7

 cm 

(d) 10
-3

 to 10
-5

 cm 

28. बᱟलीकरण िजसमᱶ दो या अिधक रासायिनक ᱨप से िभ᳖ मोनोमर भाग लेत ेह।ᱹ कहलाता ह ै- 

(अ) योगशील बᱟलीकरण 

(ब) सहबᱟलीकरण 

(स) बᱟलीकरण 

(द) इनमᱶ स ेकोई नहᱭ 

 Polymerization in which two or more chemically different monomers take part, It is called - 

(a) Additive polymerisation 

(b) Copolymerisation 

(c) Polymerisation 

(d) None of these 

29. िन᳜िलिखत मᱶ से कौन सा पदाथᭅ 65°C से अिधक ताप पर ᭡लाि᭭टक तथा कमरे के ताप पर रेिजन होता ह ै- 

(अ) बैकेलाइट 

(ब) पॉिल᭭टायरीन 

(स) पॉिलिवनाइल ᭍लोराइड 

(द) पॉिलथीन 

 Which of the following substances is plastic at a temperature above 65°C and resin at room 

temperature 

(a) Bakelite 

(b) Polystyrene 

(c) Polyvinyl chloride 

(d) Polythene 

30. थमᲃ᭡लाि᭭टक का िनमाᭅण होता है - 

(अ) ᭍लोरीनीकरण के ᳇ारा 



(ब) नाइᮝीकरण के ᳇ारा 

(स) संघनन बᱟलीकरण के ᳇ारा 

(द) ᮰ृंखला बᱟलीकरण के ᳇ारा 

 Thermoplastics are made by - 

(a) Chlorination 

(b) Nitration 

(c) Condensation polymerisation 

(d) Chain polymerisation 

31. फोम युᲦ पॉिल᭭टाइरीन ᭡लाि᭭टक होती ह ै- 

(अ) नाइलॉन 

(ब) पी.वी.सी. 

(स) थमᲃकोल 

(द) टेरीलीन 

 Foamed polystyrene plastic is - 

(a) Nylon 

(b) PVC 

 (c) Thermocol 

(d) Terylene 

32. वह ᭡लाि᭭टक िजसे गमᭅ करने पर कोमल तथा ठंडा करने पर कठोर हो जाती ह,ै कहलाती ह ै

(अ) थमᲃइलाि᭭टक 

(ब) थमᲃ᭡लाि᭭टक 

(स) थमᲃसेᳳटग 

(द) थमाᭅइट 

The plastic which becomes soft on heating and hard on cooling is called 

(a) Thermoelastic 



(b) Thermoplastic 

(c) Thermosetting 

(d) Thermite 

33. बैकेलाइट का उपयोग ᳰकया जाता ह ै- 

(अ) केिबल बनान ेमᱶ 

(ब) िव᳒ुत ि᭭वच बनान ेमᱶ 

(स) कपड़ा बनाने मᱶ 

(द) लेजम बनाने मᱶ 

 Bakelite is used - 

(a) In making cables 

(b) In making electrical switches 

(c) In making clothes 

(d) In making laces 

34. ऑ᭍टेन स᭎ंया है - 

(अ) ऑ᭍टेन मᱶ काबᭅन परमाणᲐु कᳱ सं᭎या 

(ब) ᲊधन के गणुवᱫा िनधाᭅरण का मापद᭛ड 

(स) ᮓे᳴कग िविध ᳇ारा बने ऑ᭍टेन अणु कᳱ सं᭎या 

(द) ᲊधन मᱶ काबᭅन परमाण ुकᳱ ल᭥बाई 

 Octane number is - 

(a) Number of carbon atoms in octane 

(b) Criteria for determining the quality of fuel 

(c) Number of octane molecules formed by cracking process 

(d) Length of carbon atom in fuel 

35. ऑ᭍टेन मान शू᭠य होता ह ै

(अ) पेᮝोल 



(स) n-ह᭡ेटेन 

(ब) ᮤवीकृत पेᮝोिलयम गैस (LPG) 

(द) आइसो-ऑ᭍टेन 

Octane value is zero in 

(a) Petrol 

(c) n-heptane 

(b) Liquefied petroleum gas (LPG) 

(d) Iso-octane 

36.पेᮝोल ᲊधन कᳱ उपयुᲦता िनधाᭅᳯरत कᳱ जाती ह ै

(अ) ऑ᭍टेन सं᭎या से 

(ब) सीटेन सं᭎या से 

(स) काबᭅन कᳱ ᮧितशत माᮢा से 

(द) हाइᮟोकाबᭅन ᮰ृंखला कᳱ ल᭥बाई से 

 Suitability of petrol fuel is determined by 

(a) Octane number 

(b) Cetane number 

(c) Percentage of carbon 

(d) Length of hydrocarbon chain 

37 .आइसो-ऑ᭍टेन (2, 2, 4-ᮝाइ मेिथल पे᭠टेन) कᳱ ऑ᭍टेन रेᳳटग ह ै

(अ) 100 

(ब) शू᭠य 

(स) 50 

(द) लगभग 100 

 Octane rating of iso-octane (2, 2, 4-tri methyl pentane) is 

(a) 100 



(b) Zero 

(c) 50 

(d) About 100 

38. ह᭍ेसाडीकेन कᳱ सीटेन रेᳳटग ह ै- 

(अ) 100 

(ब) 0 

(स) 50 

(द) इनमᱶ स ेकोई नहᱭ 

 Cetane rating of hexadecane is - 

(a) 100 

(b) 0 

(c) 50 

(d) None of these 

39. जल गैस िम᮰ण ह ै

(अ) H2 तथा CO2 

(ब) H2 तथा NH3 

(स) CO तथा H2 

(द) CO2 तथा NO2 

 Water gas mixture is 

(a) H2and CO2 

(b) H2 and NH3 

(c) CO and H2 

(d) CO2 and NO2 

40. ᮧोᲽूसर गैस िम᮰ण है 

(अ) CO तथा N2 



(ब) CO2 तथा H2 

(स) CO तथा H2 

(द) CO2तथा N2 

 Producer gas mixture is 

(a) CO and N2 

(b) CO2 and H2 

(c) CO and H2 

(d) CO2 and N2 

41. घषᭅण कम करते ह ᱹ- 

(अ) पे᭠ट से 

(ब) ᳩेहक स े

(स) वाᳶनश से 

(द) उपरोᲦ मᱶ से कोई नहᱭ 

 Friction is reduced by - 

(a) Paint 

(b) Lubricant 

(c) Varnish 

(d) Of the above  nobody 

42. ᳩेहक के ᮧयोग करन ेका उ᳎े᭫य होता ह-ै 

(अ) घषᭅण ऊ᭬मा बढ़ाना 

(ब) ᮧितरोध बढ़ाना 

(स) घषᭅण ᮧितरोध कम करना 

(द) रगड़ने वाली दो सतहᲂ के म᭟य ᮧ᭜यᭃ स᭥पकᭅ  रोकन 

 The purpose of using lubricants is- 

 (a) increasing friction heat 



 (b) increasing resistance 

 (c) reducing frictional resistance 

 (d) Preventing direct contact between two rubbing surfaces 

43. ठोस ᳩेहक का ᮧकार होता है - 

(अ) ᮕेफाइट 

(ब) कैि᭨सयम यᲦु ᮕीज 

(स) ए᭍सल ᮕीज 

(द) खिनज तेल 

 The types of solid lubricants are – 

 (a) graphite 

 (b) grease containing calcium 

 (c) axle grease 

 (d) Mineral oil 

44. ᮤव ᳩेहकᲂ मᱶ सामा᭠यतः - 

(अ) ᮧ᭔वलन ताप िब᭠द ुअिᲨ िब᭠द ुसे अिधक होता ह ै

(ब) अिᲨ िब᭠द ुᮧ᭔वलन ताप िब᭠द ुसे अिधक होता ह ै

(स) अिᲨ िब᭠द ुᮧ᭔वलन ताप िब᭠द ुसे कम होता ह ै

(द) ᮧ᭔वलन िब᭠द ुतथा अिᲨ िब᭠द ुसमान होत ेह ᱹ

 Liquid lubricants generally include – 

 (a) The ignition temperature is higher than the fire point. 

 (b) The fire point is higher than the ignition temperature point. 

 (c) The fire point is lower than the ignition temperature point. 

 (d) Ignition point and fire point are same 

45. CuSO4 िवलयन मᱶ 1 फैराडे िव᳒ुत कᳱ माᮢा ᮧवािहत करने पर मुᲦ Cu कᳱ माᮢा होगी . 

(अ) एक ᮕाम 



(ब) एक ᮕाम परमाण ु

(स) दो ᮕाम परमाण ु

(द) एक ᮕाम त᭨ुयांक 

The amount of Cu liberated when 1 Faraday of electricity is passed through CuSO4 solution will be. 

(a) One gram 

(b) One gram atom 

(c) Two gram atoms 

(d) One gram equivalent 

46. जब एक ऐि᭥पयर कᳱ धारा एक सेक᭛ड तक ᳰकसी चालक मᱶ बहती ह ैतो िव᳒ुत कᳱ इस माᮢा को जाना जाता है 

(अ) फैराडे मᱶ 

(ब) कूलॉम मᱶ 

(स) ई.एम.एफ. मᱶ 

(द) ओम मᱶ 

 When a current of one ampere flows through a conductor for one second, this amount of electricity is 

known as 

(a) Faraday 

(b) Coulomb 

(c) E.M.F.  in 

(d) in ohm 

47. कॉपर धात ुकᳱ ᭡लेट को फेरस स᭨फेट के िवलयन मᱶ डुबाया जाये तो 

(अ) कॉपर अवᭃेिपत हो जाता ह ै

(ब) आयरन अवᭃेिपत हो जाता ह ै

(स) आयरन व कॉपर दोनᲂ ही घुल जाते ह ᱹ

(द) कोई अिभᳰᮓया नहᱭ होती है 

If a copper plate is dipped in a solution of ferrous sulphate then 



(a) Copper is precipitated 

(b) Iron is precipitated 

(c) Both iron and copper dissolve 

(d) No reaction takes place 

48. जब ताँबे के तार के टुकड़े को AgNO3 के िवलयन मᱶ डुबाया जाये तो िवलयन का रंग नीला हो जाता है, इसका कारण 

ह ै

(अ) एक िवलेय संकर का बनना 

(ब) ताँबे का ऑ᭍सीकरण 

(स) चाँदी का ऑ᭍सीकरण 

(द) ताँबे का अपचयन 

 When a piece of copper wire is dipped in a solution of AgNO3, the colour of the solution becomes blue, 

the reason for this is 

(a) Formation of a soluble complex 

(b) Oxidation of copper 

(c) Oxidation of silver 

(d) Reduction of copper 

49. ᳰकसी व᭭तु पर िस᭨वर के लेपन मᱶ - 

(अ) व᭭त ुको धनोद बनाते ह ᱹ

(ब) शु᳍ िस᭨वर को ऋणोद बनाते ह ᱹ

(स) पोटैिशयम अजᱷ᭠टोसायनाइड के िवलयन को िव᳒ुत अपघᲷ के ᱨप मᱶ ᮧयोग करत ेह ᱹ

(द) व᭭तु को ऋणोद बनात ेह ᱹ

 In coating silver on an object - 

(a) The object is made anode 

 (b) Pure silver is made cathode 

(c) Potassium argentocyanide solution is used as electrolyte 

(d) The object is made cathode 



 

50. लोह ेमᱶ जंग लगन ेपर लोहे का 

(अ) अपचयन होता ह ै

(ब) ऑ᭍सीकरण होता ह ै

(स) जल अपघटन होता ह ै

(द) िनजᭅलीकरण होता ह ै

When iron rusts, it is 

(a) reduced 

(b) oxidized 

(c) hydrolyzed 

(d) dehydrated 

51. अ᭥लीय मा᭟यम मᱶ िव᳒ुत रासायिनक संᭃारण मᱶ 

(अ) ऑ᭍सीजन िनकलती ह ै

(ब)ऑ᭍सीजन अवशोिषत होती है 

(स) हाहᮟोजन िनकलती ह ै

(द) हाहᮟोजन अवशोिषत होती है 

 In electrochemical corrosion in acidic medium 

(a) oxygen is released 

(b) oxygen is absorbed 

(c) hydrogen is released 

(d) hydrogen is absorbed 

52. लोह ेके जलीय िवलयन मᱶ संᭃारण होता ह ै

(अ)कैथोड पर 

(ब) ऐनोड पर होता है परंतु जंग कैथोड पर जमा होती है 

(स) ऐनोड पर होता ह ैतथा जंग भी ऐनोड पर जमा होती ह ै



(द) उपरोᲦ मᱶ से कोई नहᱭ ह ै

Corrosion of iron in aqueous solution occurs 

(a) at the cathode 

(b) at the anode but rust is deposited at the cathode 

(c) at the anode and rust is also deposited at the anode 

(d) none of the above 

53. ग᭨ैवेिनक संᭃारण मᱶ अिधक आदशᭅ धात ु᳞वहार करती ह ै- 

(अ) ऐनोड कᳱ तरह 

(ब) कैथोड कᳱ तरह 

(स) ऐनोड तथा कैथोड कᳱ तरह 

(द) संᭃाᳯरत धात ुकᳱ तरह 

 In galvanic corrosion, the more ideal metal behaves - 

(a) like anode 

(b) like cathode 

(c) like anode and cathode 

(d) like corroded metal 

54. वायुम᭛डलीय संᭃारण मᱶ िनधाᭅᳯरत कारक ह ᱹ

(अ) वायु मᱶ 02 कᳱ उपि᭭थित 

(ब) वायु मᱶ आᮤᭅता कᳱ उपि᭭थित 

(स) SO₂ कᳱ उपि᭭थित 

(द) वषाᭅ कᳱ आवृिᱫ 

 The determining factors in atmospheric corrosion are 

(a) Presence of 02 in air 

(b) Presence of humidity in air 

(c) Presence of SO₂    (d) Frequency of rainfall 
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      Course Objectives: 
 

Communication skills play an important role in career development. This course aims at introducing basic 
concepts of communication skills with an emphasis on developing personality of the students. Thus, the 
main objectives of this course are: 

 
1. To develop confidence in speaking English with correct pronunciation. 

 
2. To develop communication skills of the students i.e. Listening, Speaking, Reading and Writing 

skills. 
 

3. To introduce the need for Personality Development- Focus will be on developing certain 
qualities which will aid students in handling personal and career challenges like self-awareness, 
inter personal skills, empathy, motivation, team spirit, leadership skills etc. 

 
 

Course Content 
 

Unit-I Communication: Theory and Practice (6 lectures) 14 Marks 
 

1.1 Basics of Communication: Introduction, Meaning and Definition, Process of Communication. 
 

1.2 Types of Communication: Verbal (Oral, Written) and Non-verbal–Signs, Symbols, 
Maps, Body Language ( Kinesics) Para Language . 

1.3 Channels: Formal ( Upward, Downward, Horizontal and Diagonal ) and Informal 
(Grapevine). 

1.4 Principles of Effective Written and Oral Communication ( including 7 C’s) 

1.5 Barriers to Effective Communication (Semantic, Physical, Psychological, Organizational) and 
ways to overcome them. 

 

Unit-II Soft Skills for Professional Excellence (5 lectures) 12 Marks 
 

2.1 Introduction: Soft Skills and Hard Skills. 
 

2.2 Importance of Soft Skills as Life skills : Self-awareness and Self-analysis, Interpersonal 
effectiveness, Adaptability, Resilience, Emotional Intelligence, Empathy, Assertiveness, Conflict 
management, Problem Solving, Decision Making, Leadership, Motivation, Time Management and 
Team spirit. 



      Unit-III: Reading Comprehension (14 lectures) 16 Marks 
Comprehension, vocabulary enhancement and grammar exercises based on reading of the following texts: 

 
Section-1-Prose 

3.1.1 ‘An Astrologer’s Day’ from Malgudi Days by R. K. Narayan 
3.1.2 ‘The Gift of the Magi’ by O’Henry 
3.1.3 ‘Uncle Podger Hangs a Picture’ by Jerome K. Jerome 

 
Section-2-Poetry 

3.2.1 ‘Night of the Scorpion’ by Nissim Ezekiel 
3.2.2 ‘Stopping by Woods on a Snowy Evening’ by Robert Frost 
3.2.3 ‘Where the Mind is Without Fear’ by Rabindranath Tagore 

 
 

Unit-IV: Professional Writing and Business Communication (10 lectures) 14 Marks 
 

4.1 Précis writing and Comprehension exercises based on Unseen Passages. 
 

4.2 E-mail etiquette, format of e-mail. 
4.2.1 Draft a short email message requesting for one day leave from your workplace due 

to sickness. 
4.2.2 Draft a short email message informing that you have resumed your duty after availing leave. 
4.2.3 Draft a short email message informing about inferior/defective quality of goods supplied. 

 
4.3 Drafting Letters 

4.3.1 Parts of letters, mechanics, style and format. 
4.3.2 Application for Job or Covering letter with Resume 
4.3.3 Letters related to purchase: Enquiry, Order and Complaints (damaged or 

defective goods or for shortage in supply) 

 
        Unit-V: Vocabulary and Grammar (10 lectures) 10 Marks-Grammar + 4 Marks-Vocabulary 
 

5.1 Vocabulary of commonly used words, Synonyms, Antonyms and usage of same words 
as different parts of speech. 

5.2 One-word substitutions from the prescribed prose and poetry. 
 

5.3 Determiners, Auxiliary verbs, Subject-verb agreement, Tense, Prepositions, Active and Passive Voice. 
 
 

            Course outcomes: 
 

      At the end of this course, the students will be able to: 
 

1. Formulate grammatically correct sentences in English using appropriate vocabulary, to develop 
basic Speaking and Writing skills. 

 
2. Demonstrate Reading skills with correct pronunciation and comprehension. 

 
3. Understand the importance of personality development with reference to soft skills to handle 

personal and professional challenges. 
 

4. Apply principles of effective communication in oral and written professional communication. 
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Web Sources: 

https://agendaweb.org/listening-

exercises.html www.grammarly.com/ 

 

 

Suggested Further Reading (to enhance reading skills of students): 
 

1. R.K Narayan : “Malgudi Days” (32 Short Stories), “Swami And His Friends”(novel) 
2. O Henry : Short Stories : ‘The Last Leaf’, ‘After Twenty Years’ 
3. Rabindranath Tagore : Poems from “Geetanjali” ‘Freedom’, ‘Last Curtain’ 
4. Ruskin Bond : Short Stories : ‘The Cherry Tree’, ‘The Thief’, ‘The Kite Maker’. 

“The Room on the Roof ” (novel) 
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COMMUNICATION SKILLS IN ENGLISH LAB 

     Course Objectives: 

Communication skills play an important role in career development. This lab/practical course aims 
at actively involving students in various activities to improve their communication skills with an 
emphasis on developing personality of the students. Thus, the objectives of this course are: 

 
1. To develop Listening Skills for enhancing communication. 

2. To develop Speaking and Reading Skills with a focus on correct pronunciation and fluency. 

3. To introduce the need for Personality Development- Focus will be on developing Soft Skills 
which will aid students in handling personal and career challenges. For that purpose group 
discussion, extempore and other activities to be conducted during practical classes and 
technology enabled learning should be integrated for effective learning. 

 
Course Content: 

 
Unit I Listening Skills (6 lectures) 

 
1.1 Listening Process and Practice 
1.2 Listening to recorded lectures, conversations, poems, interviews and speeches, 

Listening comprehension tests. 
 
       Unit II Reading Skills with correct Pronunciation (6 lectures) 
 

2.1 Phonetics :Articulation of Sounds - Consonant, Vowels and Diphthongs. 
2.2 Division of Words into Syllables, Practice of Word stress and Intonation. 
2.3 Reading the prescribed text with correct pronunciation, intonation and comprehension. 

 
Unit III Speaking Skills (6 lectures) 

 
3.1 Introducing self, Introducing others (each student will also have to write the content of this 

activity during exam which will be submitted for record purpose) 
3.2 Conversation practice in routine situations (greeting, thanking, apologizing, 

requesting, congratulating, inviting, expressing likes and dislikes, etc. 
3.3 Role Play- 

3.3.1 Making Enquiries at important public places. 
3.3.2 Question Tags and giving short answers for ease of conversing. 

Unit IV Professional Skills (6 lectures) 
 

4.1 Delivering formal short- speech, extempore (of 2 minutes duration) 
4.2  Making Oral presentation of Mini Project* before external examiner in Practical 

exam (Written content of presentation (along with tools or aids), also to be submitted 
by each Student / group for the purpose of record) 

4.3 Telephonic Conversations, Video Conferencing, Describing Telephone manners and 
Netiquette. (watching videos, role play and demonstrations) 

4.4 Mock interviews for Jobs (videos and demonstrations) 
4.5 Group Discussions (videos and demonstrations) 

 
 
 



    Unit V Building Vocabulary (6 lectures) 
 

5.1 Phrasal verbs 
5.2 Idioms and phrases, Administrative terms (English and Hindi) 
5.3 Word exercises (homonyms), words with silent letters, commonly misspelled 

and mispronounced words. 
5.4 Word games such as crosswords, scrabble, quiz, spell-it, etc. to enhance self-expression 

and vocabulary of participants. 
5.5 Punctuation Exercises 

 
     Note: 

*Mini Project: Topics of Mini-projects may be assigned individually; or the whole batch of students may 

be divided into groups of 4-5 students each. Each student/group has to be assigned a topic for Mini-

Project in the beginning of the semester. Each student/group will prepare a short presentation using 

various aids and tools e.g., charts, graphics, models, flow charts, examples and illustrations, power point, 

dialogues, role play etc. during the semester and submit it before the last teaching day after planning and 

rehearsing the oral presentation under supervision of the teacher. Each group will orally deliver this 

presentation of five to six minutes duration, using the prepared aids and tools during practical exam. Each 

student individually or as part of a group must participate in oral presentation for at least 1-2 minutes. 

The suggested topics for Mini- Project are- 

1. (i)Describe Process of Communication (ii) Verbal and Non-verbal communication (iii) Oral and 
Written Communication (iv)Principles of Effective Communication (any four principles) (v) 
Explain Barriers to Communication (any one category of barriers) and ways to overcome them. 

Unit 1 
 

2. Explain any three of these soft skills -Time Management, Grooming, Stress Management, Team 
Work, Self-analysis, Interpersonal effectiveness, Adaptability, Resilience, Emotional 
Intelligence, Empathy, Assertiveness, Conflict management, Problem Solving, Decision 
Making, Leadership, Motivation. Unit 2 

 
3. Prepare a Phonetic Chart of Sounds of English. Unit 2 

 
4. Read short stories of famous writers and present a summary along with sharing the new 

words learnt with their usage (any one short story may be chosen from ‘suggested further 
reading’). 

Unit 3 
5. Compose short poems and write stories on topics of your choice. (Any One Story or Poem)-Unit 3 

 
6. Enumerate Qualities of a good letter, present different formats. Unit 4 

7. Demonstrate the format of e-mail, and enlist email etiquette. Unit 4 
 

8. (i)Describe Importance of Netiquette (ii) Describe Telephone Manners. Unit 5 
 

9. Preparing for an Interview – Do’s and Don’ts. Unit 5 
 

10. Any other relevant topic considered appropriate by the teacher according to students’ interest. 
 

 
 



Learning Outcome: 

At the end of this course the students will be able to: 

1. Demonstrate Reading with correct Pronunciation and Comprehension. 

2. Ask and Answer relevant questions orally after Listening to the spoken /delivered 
content in technologically enabled learning environment. 

3. Introduce themselves orally, introduce others, converse in routine and professional 
situations with proper usage of language and vocabulary. 

4. Prepare, organize and effectively deliver an oral presentation using digital or other tools. 
 
 

           Recommended Readings: 

 
1. T. Balasubramanian, A text Book of English Phonetics for Indian Students, 3rd Ed.2022 
2. Daniel Jones, English Pronouncing Dictionary, Cambridge, Cambridge University Press, 1956. 

3. James Hartman & etal. English Pronouncing Dictionary, Cambridge, Cambridge University Press, 2006. 

4. Kulbhushan Kumar, Effective Communication Skills, Khanna Publishing House, NewDelhi 
(RevisedEd.2018) 

5. J. D. O’Connor, Better English Pronunciation, Cambridge, Cambridge University Press,1980. 

6. Lindley Murray, English Grammar: Comprehending Principles and Rules,.London,Wilson and Sons,1908. 

7. Margaret M. Maison, Examine your English, Orient Longman, New Delhi,1964. 

8. J.Sethi & etal, A Practice Course in English Pronunciation, New Delhi, Prentice Hall,2004. 

 

Web Sources For Speaking Skills 

http://7esl.com 

https://agendaweb.org/listening-exercises.html 

http://grammarly.com 

https://www.duolingo.com 

https://learnenglish.britishcouncil.o

rg http://www.ummoapp.com 

                                                                       

************ 
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COURSE TITLE : ENGINEERING GRAPHICS 
PAPER CODE : -- 
SUBJECT CODE : -- 
TREORY CREDITS : 00 
PRACTICAL CREDITS : 02 

 
 
Course Objectives: 
• To understand the language of graphics which is used to express ideas, convey instructions 

while carrying out engineering jobs. 

• To develop drafting and sketching skills, to know the applications of drawing equipments, and 
get familiarize with Indian Standards related to engineering drawings. 

• To develop skills to visualize actual object or a part of it, on the basis of drawings. 

• To develop skills to translate ideas into sketches and to draw and read various engineering 
curves, projections and dimensioning styles. 

• To understand the basic commands and develop basic skills related to computer aided drafting, 
of how to draw, modify, and edit basic shapes (2D), using AUTOCAD. 

 

Course Content 
Unit – I Basic elements of Drawing 

Drawing Instruments and supporting materials: method to use them with applications. 

Convention of lines and their applications. 

Representative Fractions –   reduced,   enlarged   and   full   size   scales;   Engineering 
Scales such as plain and diagonal scale. 

Dimensioning techniques as per SP-46:2003 – types and applications of chain, parallel and 
coordinate dimensioning. 

Geometrical and Tangency constructions. (Redraw the figure) 
 

Unit – II Orthographic projections 
Introduction of projections-orthographic, perspective, isometric and oblique: concept and 
applications. (No question to be asked in examination). 

Introduction to orthographic projection, First angle and Third angle method, their symbols. 

Conversion of pictorial view into Orthographic Views – object containing plain surfaces, 
slanting surfaces, slots, ribs, cylindrical surfaces. (use First Angle Projection method only) 

Unit – III Isometric Projections 
Introduction to isometric projections. 

Isometric scale and Natural scale. 

Isometric view and isometric projection. 

Illustrative problems related to objects containing lines, circles and arcs shape only. 

Conversion of orthographic views into isometric view/projection. 

 



Unit – IV Free Hand Sketches of engineering elements 
Free hand sketches of machine elements: Thread profiles, nuts, bolts, studs, set screws, wash- 
er, Locking arrangements. (For branches other than mechanical Engineering, the teacher 
should select branch specific elements for free hand sketching) 

Free hand sketches of orthographic view (on squared graph paper) and isometric view (on 
isometric grid paper) 

Unit – V Computer aided drafting interface 
Computer Aided Drafting: concept. 

Hardware and various CAD software available. 

System requirements and Understanding the interface. 

Components of AutoCAD software window: Title bar, standard tool bar, menu bar, object 
properties tool bar, draw tool bar, modify tool bar, cursor cross hair. Command window, sta- 
tus bar, drawing area, UCS icon. 

File features: New file, Saving the file, Opening an existing drawing file, Creating templates, 
Quit. 

Setting up new drawing: Units, Limits, Grid, Snap. 

Undoing and redoing action. 

 

Unit – VI Computer aided drafting 
Draw basic entities like Line, Circle, Arc, Polygon, Ellipse, Rectangle, Multiline, PolyLine. 

Method of Specifying points: Absolute coordinates, Relative Cartesian and Polar coordi- 
nates. 

Modify and edit commands like trim, extend, delete, copy, offset, array, block, layers. 

Dimensioning: Linear, Horizontal Vertical, Aligned, Rotated, Baseline, Continuous, Diame- 
ter, Radius, Angular Dimensions. 

Dim scale variable. 

Editing dimensions. 

Text: Single line Text, Multiline text. 

Standard sizes of sheet. Selecting Various plotting parameters such as Paper size, paper 
units, Drawing orientation, plot scale, plot offset, plot area, print preview. 

 

S. 
No. 

Practical Exercises Unit 
No. 

Ap- 
prox. 
Hrs 

1 Draw horizontal, Vertical, 30 degree, 45 degree, 60 and 75 degrees lines, differ- 
ent types of lines, dimensioning styles using Tee and Set squares/ drafter. (do 
this exercise in sketch book) 

I 02 

2 Write alphabets and numerical (Vertical only) (do this exercise in sketch book) I 02 

3 Draw regular geometric constructions and redraw the given figure (do this exer- 
cise in sketch book) Part I 

II 02 

4 Draw regular geometric construction and redraw the given figure (do this exer- 
cise in sketch book) Part II 

II 02 

5 Draw a problem on orthographic projections using first angle method of projec- 
tion having plain surfaces and slanting. Part I 

III 02 

6 Draw another problem on orthographic projections using first angle method of 
projection having slanting surfaces with slots. Part II 

III 02 



7 Draw two problems on orthographic projections using first angle method of pro- 
jection having cylindrical surfaces, ribs. Part I 

III 02 

8 Draw two problems on Isometric view of simple objects having plain and slant- 
ing surface by using natural scale. Part I 

IV 02 

9 Draw some problems on Isometric projection of simple objects having cylindri- 
cal surface by using isometric scale. Part I 

IV 02 

10 Draw free hand sketches/ conventional representation of machine elements 
in sketch book such as thread profiles, nuts, bolts, studs, set screws, washers, 
Locking arrangements. Part I 

V 02 

11 Problem based Learning: Given the orthographic views of at least three objects 
with few missing lines, the student will try to imagine the corresponding ob- 
jects, complete the views and draw these views in sketch book. Part I 

III, 
II, 
V 

02 

12 Draw basic 2D entities like: Rectangle, Rhombus, Polygon using AutoCAD 
(Print out should be a part of progressive assessment). Part I 

V 02 

13 Draw basic 2D entities like: Circles, Arcs, circular using AutoCAD (Printout 
should be a part of progressive assessment). Part II 

V 02 

14 Draw basic 2D entities like: Circular and rectangular array using AutoCAD 
(Printout should be a part of progressive assessment). Part III 

V 02 

 
 

15 Draw blocks of 2D entities comprises of Rectangle, Rhombus, Polygon, Circles, 
Arcs, circular and rectangular array, blocks using AutoCAD (Print out should 
be a part of progressive assessment). Part IV 

V 02 

16 Draw basic branch specific components in 2D using AutoCAD (Print out should 
be a part of term work). Part I 

VI 02 

17 Draw complex branch specific components in 2D using AutoCAD (Print should 
be a part of progressive assessment). Part I 

VI 02 

 Total  34 
 

SUGGESTED LEARNING RESOURCES 

1. Bureau of Indian Standards. Engineering Drawing Practice for Schools and Colleges IS: Sp-46. BIS. 
Government of India, Third Reprint, October 1998; ISBN: 81-7061-091-2. 

2. Bhatt, N. D. Engineering Drawing. Charotar Publishing House, Anand, Gujrat 2010; ISBN: 978-93- 
80358-17-8. 

3. Jain & Gautam, Engineering Graphics & Design, Khanna Publishing House, New Delhi (ISBN: 978- 
93-86173-478) 

4. Jolhe, D. A. Engineering Drawing. Tata McGraw Hill Edu. New Delhi, 2010; ISBN: 978-0-07- 
064837-1 

5. Dhawan, R. K. Engineering Drawing. S. Chand and Company, New Delhi; ISBN: 81-219-1431-0. 

6. Shah, P. J. Engineering Drawing. S. Chand and Company, New Delhi, 2008, ISBN:81-219-2964-4. 

7. Kulkarni, D. M.; Rastogi, A. P.; Sarkar, A. K. Engineering Graphics with AutoCAD. PHI Learning Pri- 
vate Limited-New Delhi (2010); ISBN: 978-8120337831. 

8. Jeyapoovan, T. Essentials of Engineering Drawing and Graphics using AutoCAD. Vikas Publishing 
HousePvt. Ltd, Noida, 2011; ISBN: 978-8125953005. 

9. Autodesk. AutoCAD User Guide. Autodesk Press, USA, 2015. 

10. Sham, Tickoo. AutoCAD 2016 for Engineers and Designers. Dreamtech Press; Galgotia Publication, 
New Delhi, 2015; ISBN 978-9351199113. 

 
 
 
 



Software/Learning Websites 

1. https://www.youtube.com/watch?v=TJ4jGyD-WCw 

2. https://www.youtube.com/watch?v=dmt6_n7Sgcg 

3. https://www.youtube.com/watch?v=_MQScnLXL0M 

4. https://www.youtube.com/watch?v=3WXPanCq9LI 

5. https://www.youtube.com/watch?v=fvjk7PlxAuo 

6. http://www.me.umn.edu/coursesme2011/handouts/engg%20graphics.pdf 

7. https://www.machinedesignonline.com 

 
Course Outcomes 
Following outcomes will be achieved: 
1) Select and construct appropriate drawing scales, use drawing equipment’s, and understand Indi- 
an Standards of engineering drawing 
2) Draw views of given object and components 3) Sketch orthographic projections into isometric 
projections and vice versa. 
3) Apply computer aided drafting tools to create 2D engineering drawings 
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Course Objectives: 

 To understand basic engineering processes for manufacturing and assembly. 

 To understand, identify, select and use various marking, measuring, and holding, striking and 
cutting tools and equipment’s 

 To understand and interpret job drawings, produce jobs, and inspect the job for specified 
dimensions 

 To understand the various types of wiring systems and acquire skills in house wiring 

 To understand, operate, control different machines and equipment’s adopting safety practic- 
es 

Course Content: 

S.No. Details Of Practical Content 

 
I 

Carpentry: i) Demonstration of different wood working tools / machines. ii) Demonstration 
of different wood working processes, like plaining, marking, chiseling, grooving, turning of 
wood etc. iii) One simple job involving any one joint like mortise and tenon dovetail, bridle, 
half lap etc. 

 
II 

Fitting: i) Demonstration of different fitting tools and drilling machines and power tools ii) 
Demonstration of different operations like chipping, filing, drilling, tapping, sawing, cutting 
etc. iii) One simple fitting job involving practice of chipping, filing, drilling, tapping, cutting 
etc 

 
III 

Welding: i) Demonstration of different welding tools / machines. ii) Demonstration on Arc 
Welding, Gas Welding, MIG, MAG welding, gas cutting and rebuilding of broken parts with 
welding. iii) One simple job involving butt and lap joint 

 
IV 

Sheet Metal Working: i) Demonstration of different sheet metal tools / machines. ii) 
Demonstration of different sheet metal operations like sheet cutting, bending, edging, end 
curling, lancing, soldering, brazing, and riveting. iii) One simple job involving sheet metal 
operations and soldering and riveting. 

 
V 

Electrical House Wiring: Practice on simple lamp circuits (i) one lamp controlled by one 
switch by surface conduit wiring, (ii) Lamp circuits- connection of lamp and socket by sep- 
arate switches, (iii) Connection of Fluorescent lamp/tube light, (iv) simple lamp circuits-in- 
stall bedroom lighting. And (v) Simple lamp circuits- install stair case wiring. 

 
VI 

Demonstration: i) Demonstration of measurement of Current, Voltage, Power and Energy. 
ii) Demonstration of advance power tools, pneumatic tools, electrical wiring tools and acces- 
sories. iii) Tools for Cutting and drilling 

 
 
 
 
 
 
 
 



References: 

1. S.K. Hajara Chaudhary, Workshop Technology, Media Promoters and Publishers, New Delhi, 
2015 

2. B.S. Raghuwanshi, Workshop Technology, Dhanpat Rai and sons, New Delhi 2014 

3. K. Venkat Reddy, Workshop Practice Manual, BS Publications, Hyderabad 2014 

4. Kents Mechanical Engineering Hand book, John Wiley and Sons, New York 
 

 
Course outcomes 
At the end of the course, the student will be able to: 

CO1 Acquire skills in basic engineering practice to identify, select and use various marking, 
measuring, and holding, striking and cutting tools & equipment’s and machines 

CO2 Understand job drawing and complete jobs as per specifications in allotted time 

CO3 Inspect the job for the desired dimensions and shape 

CO4 Operate, control different machines and equipment’s adopting safety practices 
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