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 : (1)      . 
 (2)    . 
 (3)     . 
 (4)        14 . 
 (5)        . 
 

1. (A)  y = eax cos(bx + c); ,     
  yn = rn eax cos(bx + c + n) 

   a = r cos , b = r sin   a  0, b  0, c  . 7 

1. (B) x  (x – 4)     . 7 

                 
1. (A)      . 7 

1. (B)  y
1
m + y

–
1
m = 2x, m  0, x > 1,      7 

  (x2 – 1)yn + 2 + (2n + 1) xyn + 1 + (n2 – m2)yn = 0 

 

2. (A)       . 7 

2. (B)  x > 0 ,     7 

   x > log(1 + x) > 
x

1 + x 

                 
2. (A)       . 7 

2. (B)   : 7 

  (i) lim
x 1 



1

log x – 
1

x – 1  

  (ii) lim
x 0 

tan x – sin x
x3   
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3. (A)   (x)  a      lim
(x , y)  (a, b)

f(x, y) = l  R ,  

   lim
x a

f(x, (x))     l   . 7 

3. (B)    : 7 

  (i) Curl (grad ) = 0 
  (ii) div (grad ) = 2 
                 
3. (A)      .    7 

  lim
(x , y)  (1, 1)

 
x2 + y2

xy    . 

3. (B)  f(x, y) = 
x2 + y2

x + y  ,  x + y  0  fx  fy . 7 
 

4. (A)       . 7 

4. (B)  : 7 

  (i) ex dx + (xex + 4y3)dy = 0 
  (ii) p2 + 4y + x3 = 0 
                 
4. (A)       . 7 

4. (B)  : 7 

  (i) y3p3 – 2xp + y = 0 

  (ii) 
dy
dx + 

1
x y = log x 

 

5.       (  ) 14 

 (1)  y = e2x ,  n  . 
 (2)    . 
 (3) y = xp + p3 + log p + cos p . 

 (4)   






d2y

dx2

3
 + 



dy

dx

5
 = 3x    . 

 (5)   . 
 (6)    . 

 (7)   : lim
x 0 

1 – cos x
 x2 . 

 (8) sin x  x-   . 
 (9)  y = (3x + 2)4 ,  y(1)

4
 . 

 (10)  f(x) = | x |, x  [–1, 1]        ?  ? 

 (11) '    . 
 (12)  (–a  –r) ,  –a = a1i + a2j + a3k  –r = xi + yj + zk.  
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Instructions : (1) There are five questions in this question paper. 

 (2) Fifth question is short answer type. 

 (3) All questions are compulsory. 

 (4) Symbols are used and each question carries 14 marks. 

 (5) The right side figures indicate marks of questions. 

 

1. (A) If y = eax cos(bx + c); a  0, b  0, c is constant, then prove that  

  yn = rn eax cos(bx + c + n) 

  where a = r cos , b = r sin . 7 

1. (B) Expand x in the increasing power of (x – 4). 7 
                OR 
1. (A) State and prove Leibnitz’s theorem. 7 

1. (B) If y
1
m + y

–
1
m = 2x, m  0, x > 1, then prove that 7 

  (x2 – 1)yn + 2 + (2n + 1) xyn + 1 + (n2 – m2)yn = 0 

 
2. (A) State and prove Cauchy’s mean value theorem. 7 
2. (B) If x > 0, then prove that   7 

   x > log(1 + x) > 
x

1 + x 

                OR 
2. (A) State and prove Lagrange’s mean value theorem. 7 
2. (B) Evaluate : 7 

  (i) lim
x 1 



1

log x – 
1

x – 1  

  (ii) lim
x 0 

tan x – sin x
x3   
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3. (A) If the function (x) is continuous at point a and lim
(x , y)  (a, b)

f(x, y) = l  R, then 

prove that  lim
x a

f(x, (x)) exists and is equal to l. 7 

3. (B) Prove that : 7 
  (i) Curl (grad ) = 0 
  (ii) div (grad ) = 2 
                OR 
3. (A) Define limit of function of two variables, use this definition to find 7 

  lim
(x , y)  (1, 1)

 
x2 + y2

xy  

3. (B) Find fx and fy for the function f(x, y) = 
x2 + y2

x + y  ,  x + y  0.  7 

 
4. (A) State and prove Bernoulli’s differential equations 7 
4. (B) Solve : 7 
  (i) ex dx + (xex + 4y3)dy = 0 
  (ii) p2 + 4y + x3 = 0 
                OR 
4. (A) State and prove Lagrange’s differential equation. 7 
4. (B) Solve : 7 
  (i) y3p3 – 2xp + y = 0 

  (ii) 
dy
dx + 

1
x y = log x 

 
5. Answer the following questions in short : (Any seven)  14 
 (1) Find nth derivative of y = e2x. 
 (2) Define : Continuous function. 
 (3) Solve : y = xp + p3 + log p + cos p. 

 (4) Write degree and order of the differential equation 






d2y

dx2

3
 + 



dy

dx

5
 = 3x. 

 (5) State Taylor’s theorem. 
 (6) State Roll’s mean value theorem. 

 (7) Evaluate : lim
x 0 

1 – cos x
 x2 . 

 (8) Write expansion of sin x in the power of x. 

 (9) If y = (3x + 2)4, then find y
(1)
4

. 

 (10) Can we apply Roll’s mean value theorem for f(x) = | x |, x  [–1, 1] ? Why ? 
 (11) State L' Hospital second rule. 

 (12) Find  (–a  –r), where –a = a1i + a2j + a3k and –r = xi + yj + zk. 

_____________ 


