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ÍÛæ̃ Û¶ÛÛ : (1) ¼ÛµÛÛ ›÷ ¸ÛóÊ¶ÛÛé ºõÁõÜ›÷ýÛÛ©Û ™öé.  
  (2) ¼ÛµÛÛ ›÷ ¸ÛóÊ¶ÛÛé¶ÛÛ •Ûä̈ Û ÍÛ¾ÛÛ¶Û ™öé.  
  (3) ÍÛ×ïéõ©ÛÛé ¸Ûó̃ ÛÜÅÛ©Û ™öé.  
 

1. (a) ÜÈÛïõÅÛ ÍÛ¾ÛàïõÁõ¨Û 
dy

dx
 + Py = Qyn ¶ÛÛ× ŠïéõÅÛ¶Ûà Áõà©Û ÍÛ¾Û›ÛÈÛÛé, šýÛÛ× P …¶Ûé Q …é x¶ÛÛ ÜÈÛµÛéýÛÛé 

™öé. 
dy

dx
 – xy = x3y2 ¶ÛÛé ŠïéõÅÛ ¸Û¨Û ¾ÛéÇÈÛÛé.  

                 …¬ÛÈÛÛ 
  ÜÈÛïõÅÛ ÍÛ¾ÛàïõÁõ¨Û y = xf(P) + g(P) ¶ÛÛ ŠïéõÅÛ¶Ûà Áõà©Û ÍÛ¾Û›ÛÈÛÛé.  
  y = 2Px + tan–1 P¶ÛÛé ŠïéõÅÛ ¸Û¨Û ¾ÛéÇÈÛÛé.  
 (b) ÍÛ¾ÛàïõÁõ¨Û ŠïéõÅÛÛé : 
  (1) (3 + e2x) cos 2y dy + e2x sin 2y dx = 0 

  (2) y = 2P + 3P2 

           …¬ÛÈÛÛ 
  ÍÛ¾ÛàïõÁõ¨Û ŠïéõÅÛÛé : 
  (1) xyP3 + (2y2 – 3x

2)P2 – 6xyP = 0, šýÛÛ× x ≠ 0 

  (2) (1 + x2) 
dy

dx
 + y = tan–1 x 

 

2. (a) ›Ûé f(–a2) ≠ 0 ÐüÛéýÛ ©ÛÛé ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ  

   
1

f(D2)
 cos ax = 

1

f(–a2)
 cos ax, šýÛÛ× D = 

d

dx
 

  
cos 3x

D2 + 2D + 1
 ¶Ûä× ÍÛÛþä×ùÄõ¸Û …Û¸ÛÛé.  

       …¬ÛÈÛÛ 

  ÍÛÛÜ¼Û©Û ïõÁõÛé : 
1

f(D)
 eax F(x) = eax 

1

f(D + a)
 F(x) 

  
x e4x

D2 – 5D + 6
 ¶Ûä× ÍÛÛþä×ùÄõ¸Û …Û¸ÛÛé. 

 (b) ŠïéõÅÛ ¾ÛéÇÈÛÛé : 
  (1) (D2 – 4D + 3)y = 10 e2x cos 3x  

  (2) x
2D2 – 2xD + 2y = x3 

           …¬ÛÈÛÛ 
  (1) (2D4 + 2D3 + D2 + 4D + 3)y = 0 

  (2) (D2 – 1)y = x2 
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3. (a) x
2 + y2 + z2 + 2x + 4y – 2z = 3, x + y + 2z = 4 ÈÛ©ÛäÙÇ¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬Û©Ûä× …¶Ûé 4x + 3z = 14 
ÍÛ¾Û©ÛÅÛ¶Ûé Í¸ÛÉÛÙ©ÛÛ •ÛÛéÅÛïõ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé.  

…¬ÛÈÛÛ 
  R3 ¶ÛÛ× ¼Ûé Ü½Û¶¶Û •ÛÛéÅÛïõÛé ¸ÛÁõÍ¸ÛÁõ ÅÛ×¼Û˜™öéþùàýÛ ÐüÛéÈÛÛ¶Ûà …ÛÈÛÉýÛïõ …¶Ûé ¸ÛýÛÛÙ̧ ©Û ÉÛÁõ©Û ¾ÛéÇÈÛÛé.  
 (b) (1) ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ •ÛÛéÅÛïõÛé x

2 + y2 + z2 + 4x + 2y – 59 = 0 …¶Ûé x
2 + y2 + z2 – 8x        

+ 6y – 6z + 9 = 0 ¸ÛÁõÍ¸ÛÁõ ™öéþéù ™öé.  
  (2) R3 ¾ÛÛ× x

2 + y2 + z2 – 16 = 0, 3x + 4y – 2z = 10 ÈÛ©ÛäÙÇ¾ÛÛ×¬Ûà …¶Ûé (2, –1, 1) 

Ý¼Ûþäù¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬Û©ÛÛ× •ÛÛéÅÛïõ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé.  
…¬ÛÈÛÛ 

  (1) ÍÛ¾Û©ÛÅÛ Kx + y – 2z = 9 …é •ÛÛéÅÛïõ x
2 + y2 + z2 = 9 ¶Ûé Í¸ÛÉÛë ©ÛÛé K ¶Ûà Ýïõ¾Û©Û 

ÉÛÛéµÛÛé.  
  (2) •ÛÛéÅÛïõ x2 + y2 + z2 + 2x – 10y = 23 …¶Ûé ÍÛäÁéõ”ÛÛ 
   {(4K + 1, 3K – 1, –5K + 3) | K ∈ R} ¶ÛÛé ™öéþù ¾ÛéÇÈÛÛé.  
 

4. (a) ÉÛÛ×ïõÈÛ¶Ûä× µÛóäÈÛàýÛ ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé …¶Ûé ÉÛÛ×ïõÈÛ 15 – 3r = r cos θ ¶ÛÛé ¸ÛóïõÛÁõ ›÷¨ÛÛÈÛÛé.  
    …¬ÛÈÛÛ 
  ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ xy + yz + zx = 0 ÍÛ¾ÛàïõÁõ¨Û¶ÛÛé ¸Û¬Û ÍÛ¾ÛÉÛ×ïäõ þùÉÛÛÙÈÛé ™öé. ©Ûé¶ÛÛé …“Û ©Ûé¾Û›÷ …µÛÙ 

ÜÉÛÁõƒïõÛé̈ Û ÉÛÛéµÛÛé.  
 (b) (1) ÈÛ’õ x

2 + y2 + 3z2 = 1, zx
2 + y2 = 2z ¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬Û©ÛÛ× …¶Ûé Š•Û¾ÛÝ¼Ûþäù ÉÛàÌÛÙÈÛÛÇÛ 

ÉÛ×ïäõ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé.  

  (2) µÛóäÈÛàýÛ ýÛÛ¾Û ¸Û±ùÜ©Û¾ÛÛ× 








2, 
π

6
 …¶Ûé 









3, 
π

3
 Ý¼Ûþäù…Ûé¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬Û©Ûà ÍÛäÁéõ”ÛÛ¶Ûä× µÛóäÈÛàýÛ 

ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. ©Ûé¶ÛÛ× ¸ÛÁõ µÛóäÈÛ¾ÛÛ×¬Ûà þùÛéÁéõÅÛÛ ÅÛ×¼Û¶Ûà ÅÛ×¼ÛÛˆ ÉÛÛéµÛÛé.  
…¬ÛÈÛÛ 

  (1) (1, –2, 3) Ý¼Ûþäù¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬Û©ÛÛ× …¶Ûé {(2, – 3, 5 + K) | K ∈ R} …“ÛÈÛÛÇÛ 
ÍÛ¾Û¶ÛÇÛïõÛÁõ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé.  

  (2) ›Ûé Ý¼Ûþäù A ¶ÛÛ× •ÛÛéÅÛàýÛ ýÛÛ¾Û 








2, 
π

3
, 
π

6
 ÐüÛéýÛ ©ÛÛé ©Ûé¶ÛÛ× ÜÍÛÜÅÛ¶¦øÁõàýÛ …¶Ûé ïõÛ©Ûë¡öàýÛ ýÛÛ¾Û 

ÉÛÛéµÛÛé.  
 

5. ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé : 
 (1) Ü³ù¸ÛèÌ¥øàýÛ …Ü©ÛÈÛÅÛýÛ›÷ …é ÍÛ¾Û©ÛÅÛ¶Ûé Í¸ÛÉÛë ©Ûé ¾ÛÛ¤éø¶Ûà ÉÛÁõ©Û ÅÛ”ÛÛé.  
 (2) ÜÈÛïõÅÛ ÍÛ¾ÛàïõÁõ¨Û (y – xP)2 = 4P ŠïéõÅÛÛé.  
 (3) Š•Û¾ÛÝ¼Ûþäù ÜÉÛÁõÛéÝ¼Ûþäù, z-…“ÛÈÛÛÇÛ …¶Ûé θ …µÛÙ ÜÉÛÁõƒïõÛé̈ ÛÈÛÛÇÛ ÍÛ¾ÛÉÛ×ïäõ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ÅÛ”ÛÛé.  

 (4) ŠïéõÅÛÛé : 
d2y

dx
2 – 2 

dy

dx
 + y = 0 

 (5) ïéõ¶®ù 








5, 
π

3
 …¶Ûé 7 ÜªÛšýÛÛÈÛÛÇÛ ÈÛ©ÛäÙÇ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé.  

 (6) ÍÛ×ïõÅýÛïõÛÁõïõ …ÈÛýÛÈÛ ÍÛ¾Û›ÛÈÛÛé.  
 (7) ›÷é¶ÛÛé ÍÛÛ¾ÛÛ¶ýÛ ŠïéõÅÛ Y = c1 cos x + c2 sin x ÐüÛéýÛ ©ÛéÈÛä× ÜÈÛïõÅÛ ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé.  

___________ 
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Instructions : (1) All questions are compulsory. 

   (2) All questions carry equal marks. 

   (3) Symbols are usual. 
 

1. (a) Explain the method to solve a differential equation 
dy

dx
 + Py = Qyn, where P and Q 

are functions of x. Also solve 
dy

dx
 – xy = x3y2. 

                 OR 
  Explain the method to solve a differential equation : 

  y = xf(P) + g(P) 
  Also solve y = 2Px + tan–1 P 
 (b) Solve the equations : 

  (1) (3 + e2x) cos 2y dy + e2x sin 2y dx = 0 

  (2) y = 2P + 3P2 

           OR 
  Solve the equations : 

  (1) xyP3 + (2y2 – 3x
2)P2 – 6xyP = 0, where x ≠ 0 

  (2) (1 + x2) 
dy

dx
 + y = tan–1 x 

 

2. (a) If f(–a2) ≠ 0, then prove that 

   
1

f(D2)
 cos ax = 

1

f(–a2)
 cos ax, where D = 

d

dx
 

  Also simplify 
cos 3x

D2 + 2D + 1
 

       OR 

  Prove : 
1

f(D)
 eax F(x) = eax 

1

f(D + a)
 F(x) 

  Also simplify 
x e4x

D2 – 5D + 6
 

 (b) Obtain the solution : 

  (1) (D2 – 4D + 3)y = 10 e2x cos 3x  

  (2) x
2D2 – 2xD + 2y = x3 

           OR 

  (1) (2D4 + 2D3 + D2 + 4D + 3)y = 0 
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  (2) (D2 – 1)y = x2 

3. (a) Find the equation of the sphere passing through the circle x2 + y2 + z2 + 2x + 4y – 2z = 3, 

x + y + 2z = 4 and touches the plane 4x + 3z = 14. 

OR 

  Obtain the necessary and sufficient condition for two different spheres in R3 are 

orthogonal. 

 (b) (1) Prove that spheres x2 + y2 + z2 + 4x + 2y – 59 = 0 and x2 + y2 + z2 – 8x + 6y 

– 6z + 9 = 0 are intersect. 

  (2) Find the equation of the sphere, passing through circle x2 + y2 + z2 – 16 = 0, 

3x + 4y – 2z = 10 and point (2, –1, 1) in R3. 

OR 

  (1) If the plane Kx + y – 2z = 9 touches the sphere x2 + y2 + z2 = 9, find the 

value of K. 

  (2) Find the intersection of the sphere 

   x
2 + y2 + z2 + 2x – 10y = 23 and the straight line  

   {(4K + 1, 3K – 1, –5K + 3) | K ∈ R} 
 

4. (a) Obtain the Polar equation of a conic, which curve is represented by the Polar equation   

  15 – 3r = r cos θ 

                                                OR 

  Prove that the equation xy + yz + zx = 0 represents a right cone. Obtain its axis 

and semi vertical angle. 

 (b) (1) Find the equation of cone, having a vertex at origin and passing through the 

curve x2 + y2 + 3z2 = 1, 2x
2 + y2 = 2z. 

  (2) Find the polar equation of the line passing through 








2, 
π

6
 and 









3, 
π

3
. Find 

the length of perpendicular drawn from the pole upon it. 

OR 

  (1) Find the equation of right cylinder whose axis is {(2, – 3, 5 + K) | K ∈ R} 

and passes through point (1, –2, 3). 

  (2) If the spherical co-ordinates of point A are 








2, 
π

3
, 
π

6
, find its Cartesian and 

cylindrical co-ordinates. 
 

5. Give the answer in short : 
 (1) Write a condition for which hyperboloid of two sheets touches the plane. 

 (2) Solve the differential equation (y – xP)2 = 4P. 
 (3) What is the equation of right circular cone; whose vertex is origin, axis is z-axis 

and semi vertical angle is θ ? 

 (4) Solve : 
d2y

dx
2 – 2 

dy

dx
 + y = 0 

 (5) Obtain the equation of circle having centre 








5, 
π

3
 and radius 7. 

 (6) Explain Integral Factor 
 (7) Find a differential equation whose general solution is Y = c1 cos x + c2 sin x  

___________ 


