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ÍÛæ̃ Û¶ÛÛ :  (1) ¼ÛµÛÛ ›÷ ¸ÛóÊ¶ÛÛé ºõÁõÜ›÷ýÛÛ©Û ™öé. 

   (2) ›÷¾Û¨Ûà ¼ÛÛ›ä÷¶ÛÛ …×ïõ ›÷é ©Ûé ¸ÛóÊ¶Û/¸Ûé¤øÛ ¸ÛóÊ¶Û¶ÛÛ •Ûä̈ Û þùÉÛÛÙÈÛé ™öé. 

   (3) ÍÛ×ïéõ©ÛÛé ¸Ûó̃ ÛÜÅÛ©Û ™öé. 

 

1. (a) ÜÈÛïõÅÛ ÍÛ¾ÛàïõÁõ¨Û 
dy

dx
 + Py = Q ¶ÛÛ ŠïéõÅÛ ¾ÛÛ¤éø¶Ûà Áõà©Û ÍÛ¾Û›ÛÈÛÛé.  

   šýÛÛ× P …¶Ûé Q …é ˜ÛÅÛ x ¶ÛÛ ÜÈÛµÛéýÛÛé ™öé. 

   x 
dy

dx
 – y = 2x3 ¶ÛÛé ŠïéõÅÛ ¸Û¨Û ¾ÛéÇÈÛÛé. 7 

     …¬ÛÈÛÛ 

   ÜÈÛïõÅÛ ÍÛ¾ÛàïõÁõ¨Û y = x f(p) + g(p) ¶ÛÛ ŠïéõÅÛ¶Ûà Áõà©Û ÍÛ¾Û›ÛÈÛÛé. 

   p2 – 4px + 3y = 0 ¶ÛÛé ŠïéõÅÛ ¸Û¨Û ¾ÛéÇÈÛÛé. 






šýÛÛ× p = 

dy

dx
. 

 

 (b) ÍÛ¾ÛàïõÁõ¨Û ŠïéõÅÛÛé : 7 

   (1) 
dy

dx
 – xy = x3y2 

   (2) (2x + 6y – 5) dx + (6x – 3y + 4) dy = 0 

     …¬ÛÈÛÛ 

   ÍÛ¾ÛàïõÁõ¨Û ŠïéõÅÛÛé : 

   (1) p2 – (x + 3y) p + 2y (x + y) = 0; 






šýÛÛ× p = 

dy

dx
. 

   (2) p2(x – 5) + (2x – y)p – 2y = 0; 






šýÛÛ× p = 

dy

dx
. 
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2. (a) ›Ûé f(a)  ≠ 0, ÐüÛéýÛ ©ÛÛé ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ 
1

f(D)
 eax = 

1

f(a)
 eax. 7 

   
1

(D2 + 2D + 2)
 e9x ¶Ûä× ÍÛÛþä×ùÄõ¸Û …Û¸ÛÛé. 







šýÛÛ× D = 

d

dx
 

      …¬ÛÈÛÛ 

   ›Ûé f (D + a) ≠ 0 ÐüÛéýÛ ©ÛÛé ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ 
1

f(D)
 eax V(x) = eax 

1

f(D + a)
 V(x). 

   
1

(D – 4)
 e4x cos(x) ¶Ûä× ÍÛÛþä×ù Äõ¸Û …Û¸ÛÛé. 







šýÛÛ× D = 

d

dx
 

 

 (b) ÍÛ¾ÛàïõÁõ¨Û ŠïéõÅÛÛé :  7 

   (1) (D4 – 2D3 + 5D2 – 8D + 4) y = 0. 

   (2) (D2 + 9) y = sin(x + 5) – cos 3x. 

          …¬ÛÈÛÛ 

   ÍÛ¾ÛàïõÁõ¨Û ŠïéõÅÛÛé : 

   (1) (D + 1)2y = xe–x. 

   (2) (X2D2 – 2XD + 2) y = X3. 

 

 

3. (a) R3 ¾ÛÛ× ÍÛ¾Û©ÛÅÛ lx + my + nz = p •ÛÛéÅÛïõ x2 + y2 + z2 = a2 ¶Ûé Í¸ÛÉÛë ©Ûé ¾ÛÛ¤éø¶Ûà ÉÛÁõ©Û ¾ÛéÇÈÛÛé. 
ÈÛÇà Í¸ÛÉÛÙÝ¼Ûþäù¶ÛÛ ýÛÛ¾Û ¸Û¨Û ¾ÛéÇÈÛÛé. 7 

…¬ÛÈÛÛ 

  R3 ¾ÛÛ× A(x1, y1, z1) …¶Ûé B(x2, y2, z2) ÈýÛÛÍÛÛ×©Û Ý¼Ûþäù…ÛéÈÛÛÇÛ •ÛÛéÅÛïõ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 

R3 ¾ÛÛ× A(2, 3, –1) …¶Ûé B(–1, 4, –2) ÈýÛÛÍÛÛ×©Û Ý¼ÛþäùÈÛÛÇÛ •ÛÛéÅÛïõ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 

 

 (b) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : 7 

  (1) ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ x2 + y2 + z2 + 2x + 8y + 4z + 19 = 0 …¶Ûé  

   x2 + y2 + z2 + 8x + 10y + 6z + 41 = 0 ¸ÛÁõÍ¸ÛÁõ ÅÛ×¼Û˜™öéþùà •ÛÛéÅÛïõÛé ™öé. 

  (2) ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ •ÛÛéÅÛïõÛé x2 + y2 + z2 – 2x – 4y + 4z + 8 = 0 …¶Ûé 

   x2 + y2 + z2 = 4 ¸ÛÁõÍ¸ÛÁõ ¼ÛÐüÛÁõ¬Ûà Í¸ÛÉÛë ™öé. 

     …¬ÛÈÛÛ 
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  ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : 

  (1) R3 ¾ÛÛ× •ÛÛéÅÛïõ x2 + y2 + z2 = 25 …¶Ûé Áéõ”ÛÛ –r = (–8, –18, 9) + k (4, 7, –3) ¶ÛÛ 
™öéþùÝ¼Ûþäù…Ûé ¾ÛéÇÈÛÛé. (šýÛÛ× k ∈ R) 

  (2) ›Ûé ÍÛ¾Û©ÛÅÛ kx + y – 2z = 9 …é •ÛÛéÅÛïõ x2 + y2 + z2 = 9 ¶Ûé Í¸ÛÉÛë ©ÛÛé k ¶Ûà Ýïõ¾Û©Û 
ÉÛÛéµÛÛé. 

 

 

4. (a) R2 ¾ÛÛ× ›÷é¶Ûä× ïéõ¶®ù C(ρ, α) …¶Ûé ‘a’ ÜªÛšýÛÛ ÐüÛéýÛ ©ÛéÈÛÛ ÈÛ©ÛäÙÇ¶Ûä× µÛóäÈÛàýÛ ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. ›Ûé µÛóäÈÛ 
ÈÛ©ÛäÙÇ¶Ûä× ïéõ¶®ù ÐüÛéýÛ ©ÛÛé ÈÛ©ÛäÙÇ¶Ûä× µÛóäÈÛàýÛ ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 7 

…¬ÛÈÛÛ 

  R3 ¾ÛÛ× ÜªÛšýÛÛ 3 …¶Ûé …“Û –r = (1, 1, 1) + k (2, 3, 1) ÐüÛéýÛ ©ÛéÈÛÛ ÍÛ¾Û ¶ÛÇÛïõÛÁõ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û 
¾ÛéÇÈÛÛé. (šýÛÛ× k ∈ R) 

 

 (b) ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : 7 

  (1) ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ ÍÛ¾ÛàïõÁõ¨Û x2 + y2 + z2 – 16yz + 16zx – 16xy = 0 ÍÛ¾ÛÉÛ×ïäõ þùÉÛÛÙÈÛé 
™öé. ©Ûé¶ÛÛé …“Û …¶Ûé …µÛÙ ÉÛàÁõ:ïõÛé̈ Û ¾ÛéÇÈÛÛé. 

  (2) R2 ¾ÛÛ× ¼Ûé Ý¼Ûþäù…Ûé A(2, π) …¶Ûé B








1, 
π

2
 ¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬Û©Ûà Áéõ”ÛÛ¶Ûä× µÛóäÈÛàýÛ ÍÛ¾ÛàïõÁõ¨Û 

¾ÛéÇÈÛÛé. 

     …¬ÛÈÛÛ 

  ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : 

  (1) R3 ¾ÛÛ× Ý¼Ûþäù A ¶ÛÛ •ÛÛéÅÛàýÛ ýÛÛ¾Û 








2, 
π

4
, 
π

6
 ÐüÛéýÛ ©ÛÛé ©Ûé¶ÛÛ ïõÛ©Ûë¡öàýÛ ýÛÛ¾Û …¶Ûé 

ÜÍÛÜÅÛ¶¦øÁõàýÛ ýÛÛ¾Û ÉÛÛéµÛÛé. 

  (2)  R3 ¾ÛÛ× …ÛµÛÛÁõÈÛ’õ x2 + 2y2 + 7z2 = 5, 3x – 4y + z = 1 ¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬Û©ÛÛ …¶Ûé 
Š•Û¾ÛÝ¼Ûþäù ÉÛàÌÛÙÈÛÛÇÛ ÉÛ×ïäõ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 

 

 

5. ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé : (•Û¾Ûé ©Ûé ÍÛÛ©Û) 14 

 (1) ÜÈÛïõÅÛ ÍÛ¾ÛàïõÁõ¨Û 






d2y

dx2

3

 + 






dy

dx

5

= sin 5x ¶Ûà ïõ“ÛÛ …¶Ûé ¸ÛÜÁõ¾ÛÛ¨Û ›÷¨ÛÛÈÛÛé. 

 (2) ÜÈÛïõÅÛ ÍÛ¾ÛàïõÁõ¨Û yp = xp2 + a ¶ÛÛé ÍÛÛ¾ÛÛ¶ýÛ ŠïéõÅÛ ¾ÛéÇÈÛÛé.  

  






šýÛÛ× p = 

dy

dx
 …¶Ûé a …˜ÛÇ ™öé.  
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 (3) ÜÈÛïõÅÛ ÍÛ¾ÛàïõÁõ¨Û (D2 – 5D + 6) y = 0 ¶ÛÛé ŠïéõÅÛ ¾ÛéÇÈÛÛé. 

 (4) 
1

(1 – D)
 x3 ¶Ûä× ÍÛÛþä×ù Äõ¸Û …Û¸ÛÛé. 

 (5) R3 ¾ÛÛ× •ÛÛéÅÛïõ x2 + y2 + z2 = 9 ¸ÛÁõ¶ÛÛ (2, –2, 1) Ý¼Ûþäù…é Í¸ÛÉÛÙ©ÛÅÛ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 

 (6) R3 ¾ÛÛ× ïéõÜ¶®ùýÛ ÉÛÛ×ïõÈÛ›÷ …¶Ûé …ïéõÜ¶®ùýÛ ÉÛÛ×ïõÈÛ›Ûé¶ÛÛ ¸Ûó¾ÛÛÜ¨Û©Û ÍÛ¾ÛàïõÁõ¨ÛÛé ÅÛ”ÛÛé. 

 (7) ¸Ûó̃ ÛÜÅÛ©Û ÍÛ×ïéõ©ÛÛé¾ÛÛ× ÉÛÛ×ïõÈÛ 
8

r
 = 4 + 4 cos θ ¾ÛÛ¤éø e …¶Ûé l ¶Ûà Ýïõ¾Û©ÛÛé ¾ÛéÇÈÛÛé. 

 (8) ÈÛ©ÛäÙÇ r2 – 4r cos 








θ – 
π

4
 – 5 = 0 ¶Ûä× ïéõ¶®ù …¶Ûé ÜªÛšýÛÛ ÉÛÛéµÛÛé. 

 (9) ›÷é¶ÛÛé ÍÛÛ¾ÛÛ¶ýÛ ŠïéõÅÛ y = m x ÐüÛéýÛ ©ÛéÈÛä× ÜÈÛïõÅÛ ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. (šýÛÛ× m …˜ÛÇÛ×ïõ ™öé.) 
____________ 
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Instructions : (1) All questions are compulsory. 

   (2) Figure to the right side indicate full marks of the question/sub-

question. 

   (3) Symbols are usual. 

 

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

   
dy

dx
 + Py = Q; Where P and Q are functions of x. 

   Also solve x 
dy

dx
 – y = 2x3. 7 

     OR 

   Explain the method to solve a differential equation 

   y = x f(p) + g(p). 

   Also solve p2 – 4px + 3y = 0. 








where p = 
dy

dx
. 

 

 (b) Solve the equations : 7 

   (1) 
dy

dx
 – xy = x3y2 

   (2) (2x + 6y – 5) dx + (6x – 3y + 4) dy = 0 

     OR 

   Solve the equations : 

   (1) p2 – (x + 3y) p + 2y (x + y) = 0; 








where p = 
dy

dx
. 

   (2) p2(x – 5) + (2x – y) p – 2y = 0; 








where p = 
dy

dx
. 
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2. (a) If f(a)  ≠ 0, then prove that 
1

f(D)
 eax = 

1

f(a)
 eax. 7 

   Also simplify 
1

(D2 + 2D + 2)
 e9x. 









Where D = 
d

dx
 

      OR 

   If f (D + a) ≠ 0, then prove that 
1

f(D)
 eax V(x) = eax 

1

f(D + a)
 V(x). 

   Also simplify 
1

(D – 4)
 e4x cos(x). 









Where D = 
d

dx
 

 

 (b) Solve the equations :  7 

   (1) (D4 – 2D3 + 5D2 – 8D + 4) y = 0. 

   (2) (D2 + 9) y = sin(x + 5) – cos 3x. 

     OR 

   Solve the equations : 

   (1) (D + 1)2 y = xe–x. 

   (2) (X2D2 – 2XD + 2) y = X3. 

 

 

3. (a) Find the condition that the plane lx + my + nz = p touches the sphere                               

x2 + y2 + z2 = a2 in R3. Also obtain the co-ordinates of the point of contact in R3. 7 

OR 

  Find the equation of the sphere having extremities A(x1, y1, z1) and                     

B(x2, y2, z2) of its diameter in R3. 

  Find the equation of the sphere having extremities A(2, 3, –1) and B(–1, 4 –2) of 

its diameter in R3. 

 

 (b) Give the answer :  7 

  (1) Prove that  x2 + y2 + z2 + 2x + 8y + 4z + 19 = 0 and  

   x2 + y2 + z2 + 8x + 10y + 6z + 41 = 0 are orthogonal spheres. 

  (2) Prove that the spheres x2 + y2 + z2 – 2x – 4y + 4z + 8 = 0 and 

   x2 + y2 + z2 = 4 touch each other externally. 

     OR 
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  Give the answer :  7 

  (1) Find the points of intersection of the sphere  

   x2 + y2 + z2 = 25 and a line 

   –r = (–8, –18, 9) + k (4, 7, –3) in R3. (Where k ∈ R) 

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

value of k. 

 

 

4. (a) Obtain the polar equation of circle having centre at C(ρ, α) and radius ‘a’ in R2. If 

the pole is the centre of the circle, then obtain it’s polar equation. 7 

OR 

  Find the equation of right circular cylinder having radius 3 and axis                        

–r = (1, 1, 1) + k (2, 3, 1) in R3. (Where k ∈ R). 

 

 (b) Give the answer : 

  (1) Prove that the equation x2 + y2 + z2 – 16yz + 16zx – 16xy = 0 represents a 

right circular cone. Find it’s axis and semi-vertical angle. 7 

  (2) Find the polar equation of the straight line passing through two points           

A(2, π) and B








1, 
π

2
 in R2. 

     OR 

  Give the answer : 

  (1) If the Spherical co-ordinates of points A are 








2, 
π

4
, 
π

6
 in R3, then find its 

Cartesian co-ordinates and cylindrical co-ordinates. 

  (2)  Find the equation of the cone having a vertex at origin and passing through 

the guiding curve x2 + 2y2 + 7z2 = 5, 3x – 4y + z = 1 in R3. 

 

 

5. Give the answer in short : (any seven) 14 

 (1) Write the order and degree of the differential equation  

   






d2y

dx2

3

 + 






dy

dx

5

= sin 5x. 

 (2) Obtain the general solution of differential equation yp = xp2 + a. 

  








Where a is constant and p = 
dy

dx
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 (3) Obtain the solution of differential equation (D2 – 5D + 6) y = 0. 

 (4) Simplify 
1

(1 – D)
 x3. 

 (5) Find the equation (in R
3
) of tangent plane to the sphere x2 + y2 + z2 = 9 at the 

point (2, –2, 1) on it. 

 (6) Write the standard equations of ‘Central Conicoid’ and ‘Non-Central Conicoid’           

in R3. 

 (7) In usual notations, find the value of e and l for the Conic 
8

r
 = 4 + 4 cos θ. 

 (8) Find the radius and centre of a circle r2 – 4r cos 








θ – 
π

4
 – 5 = 0. 

 (9) Find a differential equation whose general solution is y = mx. (where m is constant) 

________ 

   

 

 


