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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. 

References: 

 
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 
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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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COURSE TITLE : INTRODUCTION TO IT SYSTEM 
PAPER CODE : 7354 
SUBJECT CODE : 203 
TREORY CREDITS : 03 
PRACTICAL CREDITS : 02 

 
Course Objectives:: 

This course is intended to make new students comfortable with computing environment - Learn- ing basic 
computer skills, Learning basic application software tools, Understanding Computer Hard- ware, Cyber 
security awareness 

 
Course Content: 

UNIT 1: 

Basic Internet skills: Understanding browser, efficient use of search engines, awareness about Digital 
India portals (state and national portals) and college portals. 

General understanding of various computer hardware components – CPU, Memory, Display, Key- board, 
Mouse, HDD and other Peripheral Devices. 

UNIT 2: 

OS Installation (Linux and MS Windows), Unix Shell and Commands, vi editor. 

UNIT 3: 
HTML4, CSS, making basic personal webpage. 

UNIT 4: 

Office Tools: OpenOffice Writer, OpenOffice Spreadsheet (Calc), OpenOffice Impress. 

UNIT 5: Information security best practices. 

Class lectures will only introduce the topic or demonstrate the tool, actual learning will take place in the 
Lab by practicing regularly. 

Suggested Lab Work: 

This is a skill course. Topics/concepts taught in the class should be practiced in the Lab same week and 
practiced regularly during the semester till student becomes confident about it. This course is all about some 
theory and a lot of practice. 
References: 

 R.S. Salaria, Computer Fundamentals, Khanna Publishing House 

 Ramesh Bangia, PC Software Made Easy – The PC Course Kit, Khanna Publishing House 

 Online Resources, Linux man pages, Wikipedia 

 Mastering Linux Shell Scripting: A practical guide to Linux command-line, Bash scripting, and 
Shell programming, by Mokhtar Ebrahim, Andrew Mallett 

Course outcomes: 

At the end of the course student will be able to comfortably work on computer, install and configure 
OS, assemble a PC and connect it to external devices, write documents, create worksheets, prepare 
presentations, protect information and computers from basic abuses/ attacks. 

 



 

INTRODUCTION TO IT SYSTEM  LAB 
 

 
Course Objectives: 

This Lab course is intended to practice whatever is taught in theory class of ‘Introduction of IT Sys- tems’ 
and become proficient in using computing environment - basic computer skills, basic applica- tion software 
tools, Computer Hardware, cyber security features, etc. 

 

 
Course Content: 

 

S.No. Topics for Practice 

1 Browser features, browsing, using various search engines, writing search queries 

2 Visit various e-governance/Digital India portals, understand their features, services of- 
fered 

3 Read Wikipedia pages on computer hardware components, look at those components in 
lab, identify them, recognise various ports/interfaces and related cables, etc. 

4 Install Linux and Windows operating system on identified lab machines, explore various 
options, do it multiple times 

 
5 Connect various peripherals (printer, scanner, etc.) to computer, explore various features 

of peripheral and their device driver software. 

6 Practice HTML commands, try them with various values, make your own Webpage 

7 Explore features of Open Office tools, create documents using these features, do it multi- 
ple times 

8 Explore security features of Operating Systems and Tools, try using them and see what 
happens. 

This is a skill course. More you practice, better it will be. 
 

References: 
1. Online resources, Linux man pages, Wikipedia. 
2. R.S. Salaria, Computer Fundamentals, Khanna Publishing House. 
3. Ramesh Bangia, PC Software Made Easy – The PC Course Kit, Khanna Publishing House. 
4. Mastering Linux Shell Scripting: A practical guide to Linux command-line, Bash scripting, and 

Shell programming, by Mokhtar Ebrahim, Andrew Mallett. 
5. IT Essentials PC Hardware and Software Companion Guide, Davis Anfinson and Ken Quamme, 

CISC Press, Pearson Education. 
6. PC Hardware and A+ Handbook, Kate J. Chase PHI (Microsoft). 

 
Course outcomes: 
At the end of the course student will be able to comfortably work on computer, install and configure OS, 
assemble a PC and connect it to external devices, write documents, create worksheets, prepare 
presentations, protect information and computers from basic abuses/attacks. 
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COURSE TITLE FUNDAMENTALS OF ELECTRICAL AND 

ELECTRONICS ENGINEERING 

PAPER CODE 7355 

SUBJECT CODE 204 

THEORY CREDITS 03 

PRACTICAL CREDITS 02 

 

Course Objectives: To provide basic knowledge of the different elements and concepts of 

electrical engineering field and to learn basic concepts of various active and passive electronic 

components, Signals, Op-Amp and their applications, Digital Electronics and their applications 

Course Content: 
 

S.No. Unit Topic Sub–Topic Hours Marks 

1. Unit1 Overview of 

Electronic 

Components 
&Signals 

1. Definition, symbol and Applications of 

Passive, Active Components: Resistances, 

Capacitors, Inductors, Diodes, Transistors, 
FET, MOS and CMOS. 

2. Definition & wave form of Signals: 

DC/AC, voltage/current, periodic/non-

periodic signals, average, rms, peak values 

3. Definition and Symbols of Ideal/non-
ideal voltage & current sources, 

independent/dependent voltage& current 

sources. 

08 12 

2. Unit2 Overview of 

Analog Circuits 

1. Introduction to Operational Amplifiers. 

2. Block diagram of Op-Amp, 
3. Ideal Op-Amp characteristics, Concept of 

Virtual ground 

4. Practical Op-Amp: Inverting and Non- 
Inverting amplifier  configurations 

5. Application of Op-Amp as adder & 

Subtractor( Circuit diagram only) 

08 12 

 



3. Unit 3 Overview of 

Digital 

Electronics 

1. Introduction to Boolean Algebra. 

2. Laws of Boolean algebra(Commutative 

law, Associative law, Distributive law, 

AND law, OR law, Inversion law) 
3. Boolean Algebra Theorems (De Morgan’s 

first and second law) 

4. Symbol and Truth- table of Basic logic 
gates (AND, OR, NOT), Universal logic 

gates (NAND, NOR), Other logic gates 

(EX-OR, EX-NOR) 

05 10 

4. Unit 4 Electric and 

Magnetic 
Circuits 

 1. Introduction to Electric and Magnetic 

circuits. 
2. Definitions and units of Current, EMF, 

Potential Difference, Power and Energy;  

3. Definitions and units of Magnetic 
Flux,Flux Density(B), M.M.F, Field 

Intensity(H) magnetic permeability 

4. Introduction to hysteresis loop and BH 

curve;  
5. Introduction to Electromagnetic induction: 

Faraday’s laws of electromagnetic 

induction&Lenz’s law  
6. Comparison between electric and 

magnetic circuits. 

08 12 

5. Unit 5 A.C. Circuits 1.Introduction to A.C. Circuit  

2. Definitions of Important terms of 

alternating current: Cycle, Frequency, 
Periodic time, Amplitude, Angular velocity, 

RMS value, Average value, Form Factor 

Peak Factor, impedance, phase angle, and 

power factor;  
3. Definitions and unit of Power in A. C. 

Circuits: Apparent, Reactive& Real, 

Introduction to power Triangle only. 
 

 

08 12 

6. Unit 6 Transformer and 

Machines 

1.Introduction to Transformer.  

2. Transformer type based on voltage levels 

(Step up and Step-down Transformer).  
3. Working principle of transformers; Emf 

equation and transformation ratio of 

transformers; 
4. Introduction to Auto transformers;  

5.Construction and Working principle ofDC 

Series motors 

08 

 

12 

 



FUNDAMENTAL OF ELECTRICAL & ELECTRONICS ENGINEERING 

LAB 

Course Content: SUGGESTED PRACTICALS/ EXERCISES 

 The practical in this section are PrOs (i.e., sub-components of the COs) to be developed and assessed in 

the student for the attainment of the competency 

S, No. Practical Outcomes (PrOs) Unit No. 

1. Study of Colour Coding of Resistor 1 

2 Study the VI characteristic of pn junction diode 1 

3 Study the VI characteristic of Zener diode 1 

4 Identify p type terminal and n type terminal of pn junction diode using 
multimeter 

1 

5 Study of Inverting and Non-Inverting amplifier configurations using IC 741 2 

6. Verify truth Table of Logic Gate: AND, OR, NOT 3 

7. Verify truth Table of Universal Logic Gate 3 

8 Verify Boolean Algebra Laws 3 

9 Measurement of Current and Voltage using multimeter 4 

10. Study of Sinusoidal Waveform Parameters using CRO: Amplitude, Peak to 
Peak, Time period, Frequency 

5 

11 Study of square, sawtooth and triangular waveform on CRO 5 

 

 

Reference Books: 

1. Ritu Sahdev, Basic Electrical Engineering, Khanna Publishing House, 2018 

2. Mittle and Mittal, Basic Electrical Engineering, McGraw Education, New Delhi, 2015, ISBN : 

978-0- 



07-0088572-5 

3. Saxena, S. B. Lal, Fundamentals of Electrical Engineering, Cambridge University Press, latest 

edition ISBN : 9781107464353 

4. Theraja, B. L., Electrical Technology Vol – I, S. Chand publications, New Delhi, 2015, ISBN: 

9788121924405 

5. Theraja, B. L., Electrical Technology Vol – II, S. Chand publications, New Delhi, 2015, 

ISBN: 

9788121924375 

6. Jegathesan, V., Basic Electrical and Electronics Engineering, Wiley India, New Delhi, 2015, 

ISBN : 

97881236529513 

7. Sedha, R.S., A text book of Applied Electronics, S.Chand ,New Delhi, 2008, ISBN-13: 978- 

8121927833 

8. Malvino, Albert Paul, David, Electronics Principles, McGraw Hill Eduction, New Delhi,2015, 

ISBN13: 0070634244-978 

9. Mehta, V.K., Mehta, Rohit, Principles of Electronics, S. Chand and Company, New Delhi, 

2014, ISBN13-9788121924504 

10. Bell Devid, Fundamental of Electronic Devices and Circuits, Oxford University Press, New 

Delhi 2015 ISBN : 9780195425239 
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SEMESTER II–GROUP‘A’ 
 

COURSETITLE : ENGINEERING MECHANICS 

PAPERCODE : 7356 

SUBJECT CODE : 205 

TREORY CREDITS : 03 

PRACTICAL  CREDITS : 02 

Course Objectives: 

Following are the objectives of this course: 

1) To obtain resultant of various forces 

2) To calculate support reactions through conditions of equilibrium for various structures 

3) To understand role of friction in equilibrium problems 

4) To know fundamental laws of machines and their applications to various engineering problems. 

Course Contents: 

Unit–I Basics of mechanics and force system 

Significance and relevance of Mechanics, Applied mechanics, Statics,Dynamics. Space, time, 

mass, particle, flexible body and rigid body. 

Scalar and vector quantity, Units of measurement (SIunits)–Fundamental units and derived 
units. 

Force–unit, representation as a vector and by Bow’s notation, characteristics and effects of a 

force, Principle of transmissibility of force, Force system and its classification. 

Resolution of a force-Orthogonal components of a force, 
Moment of a force, Varignon’s Theorem. 

Composition of forces – Resultant, analytical method for determination of resultant for 

concurrent, non-concurrent and parallel co-planar force systems–Law of triangle, parallelogram 

and polygon of forces.( Numerical problems preferably with figure) 

 

Unit–II Equilibrium 

Equilibrium and Equilibrant ,Free body and Free body diagram, Analytical and graphical methods 

of analysing equilibrium 

Lami’s Theorem–statement and explanation, Application for various engineering problems. 
( Numerical problems preferably with figure) 

 

 

 

Unit–III Friction 

Friction and its relevance in engineering, types and laws of friction, limiting equilibrium, limiting 

friction, co-efficient of friction, angle of friction, angle of repose, relation between co- efficient 

of friction and angle of friction. 



Equilibrium of bodies on level surface subjected to force parallel and inclined to plane. 

Equilibrium of bodies on inclined plane subjected to force parallel to the plane only.(Numerical 
problems preferably with figure) 

 

 

Unit–IV Centroid and centre of gravity 

Centroid of geometrical plane figures (square, rectangle,  triangle, circle, semi-circle, 

quarter circle) 

Centroid of composite figures composed of not more than two geometrical figures 

Centre of Gravity of simple solids-Cube, cuboid, cone, cylinder, sphere, hemisphere (No 
Derivation required) 

(Simple numerical problems with figure) 

Unit–V  Simple lifting  machine 

Simple lifting   machine, load, effort, mechanical advantage, applications and advantages. 

Velocity   ratio, efficiency of machines, law of machine. 
Ideal machine, friction in machine, maximum Mechanical advantage and efficiency, reversible 

and non-reversible machines, conditions for reversibility. 

 

Suggested Learning Resources: 

1. D.S.Bedi, Engineering Mechanics, Khanna Publications, NewDelhi(2008) 
Khurmi, R.S., Applied Mechanics, S. Chand & Co. New Delhi. 

2. Bansal RK, A textbook of Engineering Mechanics ,Laxmi Publications. 

3. Ramamrutham ,Engineering Mechanics,  S.Chand & Co.NewDelhi. 

4. Dhade, Jamadar& Walawelkar, Fundamental of Applied Mechanics, Pune Vidhyarthi Gruh. 
5. Ram,H.D.;Chauhan,A.K.,FoundationsandApplicationsofAppliedMechanics,Cam-bridge 

University Press. 

6. Meriam,J. L.,Kraige,L.G.,EngineeringMechanics-Statics,Vol.I,WileyPublication,NewDelhi. 

Course outcomes: After completing this course, student will be able to: 

1. Identify the force systems forgiven conditions by applying the basics of mechanics. 

2. Determine unknown force(s)of different engineering systems. 
3. Apply the principles of friction in  various  conditions for useful purposes. 

4. Find the centroid and centre of gravity of various components in engineering systems. 
5. Calculate the mechanical advantage, velocity ratio and efficiency of a simple lifting 

machine. 



ENGINEERING MECHANICS LAB 

Course Objectives:: 

Following are the objectives of this course: 

1. To obtain resultant of various forces 

2. To understand role of friction in equilibrium problems 
3. To know fundamental laws of machines and their applications to various engineering problem. 
4. To obtain the centroid of geometrical plane figures. 

 

 

List of  Practical to be performed: 

1. To study various equipments related to Engineering Mechanics. 

2. Determine resultant of concurrent force system applying Law of Polygon of forces using force 

table. 

3. Determine resultant of concurrent force system graphically. 

4. Determine resultant of parallel force system graphically. 
5. Verify Lami’s theorem. 

6. Study forces in various members of jibcrane. 
7. Determine coefficient of friction for motion onhorizontal and inclined plane. 
8. Determine centroid of geometrical plane figures. 

 

Suggested Learning Resources: 

1. Bedi D.S.,Engineering Mechanics,Khanna Publishing House 

2. Khurmi,R.S., Applied Mechanics, S.Chand & Co.NewDelhi. 

3. BansalRK, A text book of Engineering Mechanics,Laxmi Publications. 
4. Ramamrutham, Engineering Mechanics, S.SChand  & Co. NewDelhi 

5. Dhade, Jamadar&Walawelkar,FundamentalofAppliedMechanics,PuneVidhyarthiGruh. 
6. Ram,H.D.;Chauhan,A.K.FoundationsandApplicationsofAppliedMechanics,Cambridge 

University Press. 

7. Meriam, J.L.,Kraige,L.G.,EngineeringMechanics-Statics,Vol.I,WileyPublication,NewDelhi. 

Course outcomes: 

Aftercompleting this course, student  will be able to 

1. Identify the force systems forgiven conditions by applying the basics of mechanics. 

2. Determine unknown force(s) of different engineering systems. 
3. Apply the principles of friction in various conditions for useful purposes. 
4. Find the centroid and centre of gravity of various components in engineering systems. 
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Course Objectives: 

Technicians working in industries or elsewhere essentially require the knowledge of environmental science 
so as to enable them to work and produce most efficient, economical and eco-friendly fin- ished products. 

 Solve various engineering problems applying ecosystem to produce eco – friendly products. 

 Use relevant air and noise control method to solve domestic and industrial problems. 

 Use relevant water and soil control method to solve domestic and industrial problems. 

 To recognize relevant energy sources required for domestic and industrial applications. 

 Solve local solid and e-waste problems. 

 
Course Content: 

Pre requisite: - High School Chemistry 

Unit-1 Ecosystem 

Structure of ecosystem, Biotic & Abiotic components Food 

chain and food web 

Aquatic (Lentic and Lotic) and terrestrial ecosystem 

Carbon, Nitrogen, Sulphur, Phosphorus cycle. 

Global warming -Causes, effects, process, Green House Effect, Ozone depletion 

 
Unit– 2 Air and, Noise Pollution 

Definition of pollution and pollutant, Natural and manmade sources of air pollution (Refriger- ants, 
I.C., Boiler)  

Air Pollutants: Types, Particulate Pollutants: Effects and control (Bag filter, Cyclone separator, 
Electrostatic Precipitator) 

Gaseous Pollution Control: Absorber, Catalytic Converter, Effects of air pollution due to Refrig- erants, I.C., 
Boiler 

Noise pollution: sources of pollution, measurement of pollution level, Effects of Noise pollu- tion, 
Noise pollution (Regulation and Control) Rules, 2000 

 
Unit- 3 Water and Soil Pollution 

Sources of water pollution, Types of water pollutants, Characteristics of water pollutants Tur- 
bidity, pH, total suspended solids, total solids BOD and COD: Definition, calculation 

Waste Water Treatment: Primary methods: sedimentation, froth floatation, Secondary meth- ods: 
Activated sludge treatment, Trickling filter, Bioreactor, Tertiary Method: Membrane sepa- ration 
technology, RO (reverse osmosis). 

Causes, Effects and Preventive measures of Soil Pollution: Causes-Excessive use of Fertilizers, 



Pesticides and Insecticides, Irrigation, E-Waste. 

 
Unit– 4 Renewable sources of Energy 

Solar Energy: Basics of Solar energy. Flat plate collector (Liquid & Air). Theory of flat plate col- lector. 
Importance of coating. Advanced collector. Solar pond. Solar water heater, solar dryer. Solar stills. 

Biomass: Overview of biomass as energy source. Thermal characteristics of biomass as fuel. 
Anaerobic digestion. Biogas production mechanism. Utilization and storage of biogas. 

Wind energy: Current status and future prospects of wind energy. Wind energy in India. Envi- 
ronmental benefits and problem of wind energy. 

New Energy Sources: Need of new sources. Different types new energy sources. Applications of 
(Hydrogen energy, Ocean energy resources, Tidal energy conversion.) Concept, origin and power 
plants of geothermal energy 

 
Unit-5 Solid Waste Management, ISO 14000 & Environmental Management 06 hours 

Solid waste generation- Sources and characteristics of : Municipal solid waste, E- waste, bio- medical 
waste. 

Metallic wastes and Non-Metallic wastes (lubricants, plastics, rubber) from industries. 

Collection and disposal: MSW (3R, principles, energy recovery, sanitary landfill), Hazardous 
waste 

Air quality act 2004, air pollution control act 1981 and water pollution and control act1996. Structure and 

role of Central and state pollution control board. 

Concept of Carbon Credit, Carbon Footprint. Environmental 

management in fabrication industry. ISO14000: Implementation 

in industries, Benefits. 

 
References: 

(a) Suggested Learning Resources: 

Books: 

1. S.C. Sharma & M.P. Poonia, Environmental Studies,Khanna Publishing House,NewDelhi 

2. C.N. R. Rao, Understanding Chemistry, Universities Press (India) Pvt. Ltd., 2011. 

 
3. Arceivala, Soli Asolekar, Shyam, Waste Water Treatment for Pollution Control and 

4. Reuse, Mc-Graw Hill Education India Pvt. Ltd., New York, 2007, ISBN:978-07-062099- 

5. Nazaroff, William, Cohen, Lisa, Environmental Engineering Science, Willy, New York, 2000, ISBN 
10: 0471144940. 

6. O.P. Gupta, Elements of Environmental Pollution Control, Khanna Publishing House, New Delhi 

7. Rao, C. S., Environmental Pollution Control and Engineering, New Age International Publica- 
tion, 2007, ISBN: 81-224-1835-X. 

8. Rao, M. N.Rao, H.V.N, Air Pollution, Tata Mc-Graw Hill Publication, New delhi, 1988, ISBN: 0-07- 
451871-8. 

9. Frank Kreith, Jan F Kreider, Principles of Solar Engineering, McGraw-Hill, New York ; 1978, ISBN: 
9780070354760. 

10. Aldo Vieira, Da Rosa, Fundamentals of renewable energy processes, Academic Press Oxford, 
UK; 2013. ISBN: 9780123978257. 

11. Patvardhan, A.D, Industrial Solid Waste, Teri Press, New Delhi, 2013, ISBN:978-81-7993-502-6 

12. Metcalf & Eddy, Waste Water Engineering, Mc-Graw Hill, New York, 2013, ISBN: 077441206. 

13. Keshav Kant, Air Pollution & Control, Khanna Publishing House, New Delhi (Edition 2018) 

 

 



 

 

 

(b) Open source software and website address: 

1) www.eco-prayer.org 

2) www.teriin.org 

3) www.cpcp.nic.in 

4) www.cpcp.gov.in 

5) www.indiaenvironmentportal.org.in 

6) www.whatis.techtarget.com 

7) www.sustainabledevelopment.un.org 

8) www.conserve-energy-future.com) 

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 of descriptive in nature should be given to the students 
for self-learning and assess the development of competency through classroom presen- tations. 

 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. 

Course outcomes 

At the end of the course student will be able to 

1. Understand the ecosystem and terminology and solve various engineering problems ap- plying 
ecosystem knowledge to produce eco – friendly products. 

2. Understand the suitable air, extent of noise pollution, and control measures and acts. 

3. Understand the water and soil pollution, and control measures and acts. 

4. Understand different renewable energy resources and efficient process of harvesting. 

5. Understand solid Waste Management, ISO 14000 & Environmental Management. 

 

 

 

http://www.eco-prayer.org/
http://www.teriin.org/
http://www.cpcp.nic.in/
http://www.cpcp.gov.in/
http://www.indiaenvironmentportal.org.in/
http://www.whatis.techtarget.com/
http://www.sustainabledevelopment.un.org/
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