
MH-210 1 P.T.O. 

Seat No. :  _______________ 
  

MH-210 

May-2025 

B.Sc., Sem.-II (As per NEP-2020) 

DSC-C-MAT-121T : Mathematics (Major) 

(Calculus – II) 
 

Time : 2:00 Hours]  [Max. Marks : 50 
 

 : (1)     . 
  (2)       . 

1. (A)  y = x2 sin 2x  , 
d2y

dx2   ( )      

  . 5 

1. (B) 
4x2 + 6x – 9

(x + 6)3        (partial fraction) . 5 

                     

1. (A)    
1

1 – x
  x   .  5 

1. (B)    

.

.x
4 ex dx . 5 

 

2. (A)      r = f()   . 5 

2. (B)  xy2 – (x + y)2 = 0       . 5 

                          
2. (A)   f(x, y)       .  5 

2. (B)  f(x, y) = x3 + y3 – 4xy + 3x  x – 1  y – 1   .  5 
 

3. (A)   x = 0, y = 0, z = 0   ax + by + cz = 1     
.    5 

3. (B)  : 



0

/2

.

. 


0

cos 

.

.r
2 sin4  dr d. 5 

         

3. (A)    : 



0

1

.

. 


x2

2 – x

.

.f(x, y) dy dx. 5 

3. (B)  : 



0

1

.

. 


0

1 – y2

.

.  
2y

x2 + y2 dy dx. 5 
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4. (A)  f(x, y) = x3 + y3 – 3x – 12y + 5    .  5 

4. (B)  f(x, y) = 



 

x2y2

x3 + y3  ,  (x, y)  (0, 0)

    0       ,  (x, y) = (0, 0)

     . 5 

       
4. (A)      . 5 

4. (B)  z = f(x – y, y – z, z – x)   
z

x
 + 
z

y
 + 
z

z
 = 0 . 5 

 
5.    : (  ) 10 

 (i)    (Eknyunen Purven Sutra)     ? 

 (ii) sin 2x    . 

 (iii)   (Pascal triangle)     . 

 (iv)  u = 
2xy

x2 + y2,   x
u

x
 + y

u

y
 . 

 (v)       . 

 (vi)      (NODE)   r, s  t     ? 

 (vii)  x2 + y2 = 1   . 

 (viii)  x = 0, y = 2, y2 = x     . 

 (ix)  : 



0

1

.

.


0

x

.

.y dy dx. 

 (x)  x = r cos , y = r sin  
(x, y)

(r, )
 .  

 (xi)  f(x, y) = 3x + 2y,  
dy
dx

 .  

 (xii)  f(x, y) = x3 + 4y3,  (2, –1)  
2f

x2  . 

_____________ 
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Instructions : (1) All questions are compulsory. 

   (2) Symbols and notations are usual. 
 

1. (A) If y = x2 sin 2x find 
d2y

dx2 using Vedic method (Meru Parastra), also verify it by 

using standard process. 5 

1. (B) Express 
4x2 + 6x – 9

(x + 6)3  into partial fraction by Vedic method.  5 

                    OR 

1. (A) Find the series of 
1

1 – x
 in powers of x by Vedic method.  5 

1. (B) Evaluate 

.

.x
4 ex dx, by Vedic method.  5 

 
2. (A) Define radius of curvature. Find the radius of curvature of the curve r = f(). 5 

2. (B) Find the double points and explain their nature of the curve 5 

  xy2 – (x + y)2 = 0 

                          OR 

2. (A) State and prove Euler’s theorem for a homogeneous function f(x, y).  5 

2. (B) Expand f(x, y) = x3 + y3 – 4xy + 3x in power of x – 1 and y – 1.  5 

 
3. (A) Find the volume of the solid bounded by the plane ax + by + cz = 1 and the        

co-ordinate planes x = 0, y = 0, z = 0.  5 

3. (B) Evaluate : 



0

/2

.

. 


0

cos 

.

.r
2 sin4  dr d. 5 

        OR 
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3. (A) Change the order of integration : 



0

1

.

. 


x2

2 – x

.

.f(x, y) dy dx. 5 

3. (B) Evaluate : 



0

1

.

. 


0

1 – y2

.

.  
2y

x2 + y2 dy dx. 5 

 
4. (A) Find the extreme values of function f(x, y) = x3 + y3 – 3x – 12y + 5.  5 

4. (B) Check differentiability of function f(x, y) = 



 

x2y2

x3 + y3  ,  (x, y)  (0, 0)

    0       ,  (x, y) = (0, 0)

 at origin. 5 

      OR 

4. (A) State and prove Young’s theorem. 5 

4. (B) If z = f(x – y, y – z, z – x), then show that 
z

x
 + 
z

y
 + 
z

z
 = 0. 5 

 
5. Do as directed : (Any ten) 10 

 (i) Why is Eknyunen Purven Sutra used ? 

 (ii) Find first derivative of sin 2x. 

 (iii) Write Meru Parastra (Pascal triangle) upto four steps. 

 (iv) If u = 
2xy

x2 + y2, then find x 
u

x
 + y 

u

y
. 

 (v) State the Maclaurin’s series expansion of function of two variables. 

 (vi) What is the relation of r, s and t, if double point is a Node ? 

 (vii) Write the radius of curvature of curve x2 + y2 = 1. 

 (viii) Draw the area bounded by lines x = 0, y = 2, y2 = x. 

 (ix) Evaluate : 



0

1

.

.


0

x

.

.y dy dx. 

 (x) Evaluate 
(x, y)

(r, )
, when x = r cos , y = r sin . 

 (xi) If f(x, y) = 3x + 2y, then find 
dy
dx

 . 

 (xii) If f(x, y) = x3 + 4y3, then find 
2f

x2 at point (2, –1). 

_____________ 


