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Seat No. :  _______________ 
  

KC-102    
March-2014 

F.Y.B.Sc. (Old Pattern) 

Mathematics, Paper-II 

(Geometry & Matrix Algebra) 

 
 

Time :  3 Hours]  [Max. Marks : 105 
 

ÍÛæ̃ Û¶ÛÛ :   (1) …Û ¸ÛóÊ¶Û¸ÛªÛ¾ÛÛ× ïäõÅÛ ÍÛÛ©Û ¸ÛóÊ¶ÛÛé ™öé.  
Instructions :  There are total seven questions. 

    (2) ¼ÛµÛÛ›÷ ¸ÛóÊ¶ÛÛé ºõÁõœ÷ýÛÛ©Û ™öé. 
     All questions are compulsory. 

    (3) þùÁéõïõ ¸ÛóÊ¶Û¶ÛÛ× •Ûä̈ Û ÍÛÁõ”ÛÛ ™öé. 
     All questions carry equal marks.   

 

1. (a) ŠþùÛÐüÁõ¨Û ÍÛÜÐü©Û ¶Ûà˜Ûé¶ÛÛ ËÛéÜ¨Ûïõ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé : 5 
  Define the following matrices with illustration : 

  (i) Ü¶Û¾¶Û-ÜªÛïõÛé̈ ÛàýÛ ËÛéÜ¨Ûïõ 
    Lower Triangular Matrix 

  (ii) ÜÈÛ-ÐüÁõ¾ÛàÉÛàýÛ¶Û ËÛéÜ¨Ûïõ 
    Skew Hermitian Matrix 

  (iii) ÜÈÛïõ¨Ûâ ËÛéÜ¨Ûïõ 
    Diagonal Matrix 

…¬ÛÈÛÛ/OR 

  ÍÛ×Ü¾Û©Û …¶Ûé ÜÈÛÍÛ×Ü¾Û©Û ËÛéÜ¨Ûïõ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. ¼Û©ÛÛÈÛÛé ïéõ ˜ÛÛéÁõÍÛ ËÛéÜ¨Ûïõ A = [aij]n
 ¾ÛÛ¤éø            

A + AT ÍÛ×Ü¾Û©Û ™öé …¶Ûé A – AT ÜÈÛÍÛ×Ü¾Û©Û ™öé. 
   Define symmetric and skew-symmetric matrices. Prove that for square matrix          

A = [aij]n
  A + AT is a symmetric and A – AT is a skew-symmetric matrix. 

 (b) ËÛéÜ¨Ûïõ¶ÛÛ ïõÛéÜ¤ø¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 5 

  ËÛéÜ¨Ûïõ A = 







3 2 0 –1

1 –1 2 2

0 1 –3 –1

 ¶ÛÛ× ïõÛéÜ¤ø ¾ÛéÇÈÛÛé. 

  Define rank of matrix. Find the rank of matrix. 

    A = 







3 2 0 –1

1 –1 2 2

0 1 –3 –1
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 (c) •Û¾Ûé ©Ûé …éïõ •Û¨ÛÛé : 5 
  Attempt any one : 

  (i) ›Ûé ËÛéÜ¨Ûïõ A = 






2 + i 3 –1 + 3i

–5 –i –4 – 2i
 ÐüÛéýÛ ©ÛÛé A ∗ A ÉÛÛéµÛÛé.  

    Find A ∗ A for the matrix A = 






2 + i 3 –1 + 3i

–5 –i –4 – 2i
. 

  (ii) ËÛéÜ¨Ûïõ A = 







1 2 5

0 –1 2

1 3 1

 ÐüÛéýÛ ©ÛÛé A–1 ÉÛÛéµÛÛé. 

    Find A–1, for the matrix A = 







1 2 5

0 –1 2

1 3 1

 

 

2. (a) ›Ûé λ …é ÍÛ×Ü¾Û©Û ËÛéÜ¨Ûïõ A = [aij]n ¶Ûä× ÅÛÛ“ÛÜ¨Ûïõ ¾ÛæÅýÛ ÐüÛéýÛ ©ÛÛé ¼Û©ÛÛÈÛÛé ïéõ 5 

  If λ is an eigen value of an symmetric matrix A = [aij]n then show that  

   (i) 
1

λ
 …é 

1

A
 ¶Ûä× ÅÛÛ“ÛÜ¨Ûïõ ¾ÛæÅýÛ ™öé. 

    
1

λ
 is the eigen value of 

1

A
 

   (ii) 
| A |

λ
 …é adj A ¶Ûä× ÅÛÛ“ÛÜ¨Ûïõ ¾ÛæÅýÛ ™öé. 

    
| A |

λ
 is the eigen value of adj A. 

…¬ÛÈÛÛ/OR 

  ýÛä•¾Û¾Û©Û n-ÍÛäÁéõ”Û ÍÛ¾ÛàïõÁõ¨Û ÍÛ×ÐüÜ©Û¶ÛÛ n-…˜ÛÇÛé 
n

Σ
j = 1

 aij xj = bi (i = 1, 2, ….. n)¶ÛÛ ŠïéõÅÛ 

¾ÛÛ¤éø¶Ûà ’éõ¾ÛÁõ¶Ûà Áõà©Û ÍÛ¾Û›ÛÈÛÛé. 
   Obtain the Cramer’s rule to solve the system of n linear equations in n variables 

n

Σ
j = 1

 aij xj = bi (i = 1, 2, ….. n) 

 (b) ˜ÛÛéÁõÍÛ ËÛéÜ¨Ûïõ ¾ÛÛ¤éø ÅÛÛ“ÛÜ¨Ûïõ ¾ÛæÅýÛ …¶Ûé ÅÛÛ“ÛÜ¨Ûïõ ÍÛÜþùÉÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. ËÛéÜ¨Ûïõ A ¾ÛÛ¤éø           

A = 







1 1 3

1 5 1

3 1 1

 ¶Ûà ÅÛÛ“ÛÜ¨Ûïõ ¾ÛæÅýÛ …¶Ûé ÅÛÛ“ÛÜ¨Ûïõ ÍÛÜþùÉÛ ¾ÛéÇÈÛÛé. 5 

  Define eigen value and eigen vector of square matrix. Find the eigen values and 

corresponding eigen vectors of the matrix A = 







1 1 3

1 5 1

3 1 1

. 

…¬ÛÈÛÛ/OR 
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  îÅÛé-Ðéü¾ÛàÅ¤ø¶Û¶Ûä× ÜÈÛµÛÛ¶Û ÅÛ”ÛÛé …¶Ûé ©Ûé¶Ûà ˜ÛïõÛÍÛ¨Ûà ËÛéÜ¨Ûïõ A = 







2 2 1

1 3 1

1 2 2

 ïõÁõà. A–1 ¾ÛéÇÈÛÛé. 

  State the Caley-Hamilton’s theorem and verify it for the matrix A = 







2 2 1

1 3 1

1 2 2

 

and find A–1. 

 (c) ËÛéÜ¨Ûïõ A = 







2 1 1

0 1 0

1 1 2

 ¶Ûä× ÅÛÛ“ÛÜ¨Ûïõ ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé.  5 

  A8 – 5A7 + 7A6 – 3A5 + A4 – 5A3 + 8A2 – 2A + I ÈÛ¦éø ¾ÛÇ©ÛÛé ËÛéÜ¨Ûïõ ¾ÛéÇÈÛÛé. 

  Obtain the characteristic equation of the matrix A = 







2 1 1

0 1 0

1 1 2

 and also find the 

matrix represented by the expression A8 – 5A7 + 7A6 – 3A5 + A4 – 5A3 + 8A2 – 2A + I 

 

3. •Û¾Ûé ©Ûé ªÛ¨Û •Û¨ÛÛé : 15 
 Attempt any three : 

 (i)  ¼Û©ÛÛÈÛÛé ïéõ ¼ÛÐäü¸Ûþùà Pn(x) ¶Ûé x – α ÈÛ¦éø ½ÛÛ•Û©ÛÛ× ÉÛéÌÛ …˜ÛÇ ÍÛ×”ýÛÛ Pn(α) ™öé …¶Ûé α ≠ β ¾ÛÛ¤éø 

(x – α) (x – β) ÈÛ¦éø ½ÛÛ•Û©ÛÛ× ÉÛéÌÛ ÍÛäÁéõ”Û ¼ÛÐäü¸Ûþùà 
(x – β) Pn(α) – (x – α) Pn(β)

α – β
 ¬ÛÛýÛ. 

  Show that if a polynomial Pn(x) is divided by (x – α) then the remainder is the 

constant Pn(α) and for α ≠ β if Pn(x) is divided by (x – α) (x – β) then its remainder 

is the linear polynomial 
(x – β) Pn(α) – (x – α) Pn(β)

α – β
. 

 (ii) ÍÛ¾ÛàïõÁõ¨Û ax3 + 3bx2 + 3cx + d = 0 (šýÛÛ× a ≠0, b, c, d ∈ φ)¶ÛÛ ŠïéõÅÛ ¾ÛéÇÈÛÈÛÛ ¾ÛÛ¤éø¶Ûà 
ïõÛ¦Ùø¶Û¶Ûà Áõà©Û ÍÛ¾Û›ÛÈÛÛé. 

  Explain the Cardon’s method for solving the equation ax3 + 3bx2 + 3cx + d = 0             

(where b, c, d ∈ φ, a ≠0). 

 (iii) ºéõÁõÛÁõà¶Ûà Áõà©Ûé x4 – 5x3 + 5x2 + 5x – 6 = 0 ŠïéõÅÛÛé. 
  Solve x4 – 5x3 + 5x2 + 5x – 6 = 0 by the Ferrari’s method. 

 (iv) ¼ÛÐäü¸Ûþùà 3x4 – 2x2 – x + 5 = 0 ¶Ûà þÁéõïõ ÉÛæ¶ýÛ ïõÁõ©ÛÛ× 2 …Ûé™öà Ýïõ¾Û©ÛÈÛÛÇà ÉÛæ¶ýÛ¶Ûà ˜Û©Ûä¬ÛÙ–ÛÛ©Û 
¼ÛÐäü¸Ûþùà ¾ÛéÇÈÛÛé. 

   Find the fourth degree polynomial that has all its zeroes decreased by 2 than those 

of polynomial 3x4 – 2x2 – x + 5 = 0 

 (v) ÍÛ¾ÛàïõÁõ¨Û 2x3 + x2 – 7x – 6 = 0 ¶ÛÛ ¼Ûé ¼Ûà›÷¶ÛÛé ©ÛºõÛÈÛ©Û 3 ™öé. ©ÛÛé ÍÛ¾ÛàïõÁõ¨Û¶ÛÛ ¼Ûà›÷ ÉÛÛéµÛÛé. 
  The difference of two roots of the equation 2x3 + x2 – 7x – 6 = 0 is 3. Find the roots 

of the equation. 
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4. (a) c(ρ, α) ïéõ¶®ù …¶Ûé a-ÜªÛšýÛÛÈÛÛÇÛ ÈÛ©ÛäÙÇ¶Ûä× µÛóäÈÛàýÛ ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé.  5 

  Obtain the polar equation of the circle having centre c(ρ, α) and radius a. 

…¬ÛÈÛÛ/OR 

  A(r1, θ1) …¶Ûé B(r2, θ2) Ý¼Ûþäù¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬Û©ÛÛ Áéõ”ÛÛ¶Ûä× µÛóäÈÛàýÛ ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 

  Find the polar equation of a line passing through the points A(r1, θ1) and B(r2, θ2). 

 (b) •Û¾Ûé ©Ûé ¼Ûé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé :  10 

  Attempt any two : 

  (i) ÉÛÛ×ïõÈÛ 
3

r
 – 5 cos θ = 2 ¶ÛÛ× ¸ÛóïõÛÁõ ›÷¨ÛÛÈÛÛé …¶Ûé ïõÛ©Ûë¡öàýÛ¶Û ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 

   Give the type of conic is represented by the equation 
3

r
 – 5 cos θ = 2, and 

obtain Cartesian equation. 

  (ii) R3 ¾ÛÛ× ïõÛé̂  Ý¼Ûþäù (A)¶ÛÛ •ÛÛéÅÛàýÛ ýÛÛ¾Û 








3, 
π
4

, 
π
3

 ÐüÛéýÛ ©ÛÛé …é Ü¼Û¶þäù¶ÛÛ ÜÍÛÜÅÛ¶¦øÁõàýÛ ýÛÛ¾Û 

…¶Ûé ïõÛ©Ûë¡öàýÛ¶Û ýÛÛ¾Û ¾ÛéÇÈÛÛé. 

   If 








3, 
π
4

, 
π
3

 are spherical co-ordinates of the point A in R3, then find Cartesian 

and cylindrical co-ordinates of the point A. 

  (iii) ›Ûé ÍÛ¾ÛÛ¶Û ïéõ¶®ù S ¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬Û©Ûà ÉÛÛ×ïõÈÛ¶Ûà ïõÛé̂  ¼Ûé ¶ÛÛÜ½Ûœ÷ÈÛÛ…Ûé 
––––
P'SP …¶Ûé 

––––
Q'SQ 

¸ÛÁõÍ¸ÛÁõ ÅÛ×¼Û ÐüÛéýÛ ©ÛÛé ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ 
1

SP ⋅ SP'
 + 

1

SQ ⋅ SQ'
 = …˜ÛÇ. 

   If 
––––
P'SP and 

––––
Q'SQ are two mutually perpendicular focal chords of a conic 

passing the same focus S then prove that 
1

SP ⋅ SP'
 + 

1

SQ ⋅ SQ'
 = constant. 

 

5. (a) •ÛÛéÅÛïõ x2 + y2 + z2 + 2ux + 2vy + 2wz + d = 0 ¸ÛÁõ¶ÛÛ Ý¼Ûþäù A(α, β, γ) …Û•ÛÇ Í¸ÛÉÛÙ©ÛÅÛ 
…¶Ûé …Ü½ÛÅÛ×¼Û¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé.  5 

  Obtain the equation of the tangent and Normal plane to the sphere  

  x2 + y2 + z2 + 2ux + 2vy + 2wz + d = 0, at a point A(α, β, γ). 

…¬ÛÈÛÛ/OR 

  ÍÛ¾Û©ÛÅÛ lx + my + nz = p •ÛÛéÅÛïõ x2 + y2 + z2 = a2 ¶Ûé Í¸ÛÉÛë ©Ûé ¾ÛÛ¤éø¶ÛÛé ¸ÛóÜ©Û¼Û×µÛ …¶Ûé 
Í¸ÛÉÛÙÝ¼Ûþäù¶ÛÛ ýÛÛ¾Û ¾ÛéÇÈÛÛé. 

  Obtain the condition that the plane lx + my + nz = p touches the sphere x2 + y2 + z2 = a2. 

Also find co-ordinates of the point of their contact. 
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 (b) •Û¾Ûé ©Ûé ¼Ûé •Û¨ÛÛé :  10 

  Attempt any two : 

  (1) ¼Ûé •ÛÛéÅÛïõÛé ÅÛ×¼Û˜™öéþùà ÐüÛéÈÛÛ ¾ÛÛ¤éø¶Ûà ÉÛÁõ©Û ©ÛÛÁõÈÛÛé. …Û Š¸ÛÁõ¬Ûà ÍÛÛ. ïõÁõÛé ïéõ •ÛÛéÅÛïõÛé  

   x2 + y2 + z2 + 2x + 8y + 4z + 19 = 0 …¶Ûé 

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

   Obtain the condition that two spheres intersect each other orthogonally. Prove 

that two spheres 

   x2 + y2 + z2 + 2x + 8y + 4z + 19 = 0 and 

   x2 + y2 + z2 + 8x + 10y + 6z + 41 = 0 orthogonally. 

  (2) ›Ûé ÍÛ¾Û©ÛÅÛ kx – y – 2z = 4 …é •ÛÛéÅÛïõ 

   x2 + y2 + z2 + 2x – 6y + 1  = 0 ¶Ûé Í¸ÛÉÛë ©ÛÛé k¶Ûà Ýïõ¾Û©Û ¾ÛéÇÈÛÛé. 

   If the plane kx – y – 2z = 4 will touch the sphere x2 + y2 + z2 + 2x – 6y + 1  = 0 

then find the value of k. 

  (3) R3 ¾ÛÛ× ÈÛ©ÛäÙÇ x2 + y2 + z2 – 16 = 0, 3x + 4y – 2z – 10 = 0 ¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬Û©ÛÛ …¶Ûé 

(2, –1, 1) Ý¼Ûþäù¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬Û©ÛÛ •ÛÛéÅÛïõ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 

   In R3, find the equation of the sphere passing through the circle                           

x2 + y2 + z2 – 16 = 0, 3x + 4y – 2z – 10 = 0 and point (2, –1, 1). 

 

6. (a) ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ ÉÛ×ïäõ¶Ûä× ÉÛàÌÛÙ Šþù•Û¾Û Ý¼Ûþäù ÐüÛéýÛ ©ÛÛé …¶Ûé ©ÛÛé ›÷ ÉÛ×ïäõ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ÍÛ¾Û¸ÛÁõà¾ÛÛ¨Ûà ™öé. 5 

  Prove that the vertex of the cone is at the origin if and only if the equation of the 

cone is homogeneous. 

…¬ÛÈÛÛ/OR 

  ÍÛ¾Û¶ÛÇÛïõÛÁõ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

  ›÷é¶ÛÛ …“Û 
x – α

l
 = 

y – β
m

 = 
z – γ

n
 ÐüÛéýÛ …¶Ûé r-ÜªÛšýÛÛÈÛÛÇÛ ÍÛ¾Û¶ÛÇÛïõÛÁõ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 

  Define right circular cylinder. 

  Obtain the equation of the right circular cylinder having axis 
x – α

l
 = 

y – β
m

 = 
z – γ

n
 

and radius equal to r. 
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 (b) •Û¾Ûé ©Ûé ¼Ûé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé :  10 

  Attempt any two : 

  (1) ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ ÍÛ¾ÛàïõÁõ¨Û xy + yz + zx = 0 ÍÛ¾ÛÉÛ×ïäõ þùÉÛÛÙÈÛé ™öé. ©Ûé¾Û¶ÛÛ ÉÛàÌÛÙ, …“Û¶Ûä× 
ÍÛ¾ÛàïõÁõ¨Û …¶Ûé …µÛÙ-ÉÛàÌÛÙïõÛé̈ Û¶Ûä× ¾ÛÛ¸Û ¾ÛéÇÈÛÛé. 

   Prove that the equation xy + yz + zx = 0 represents a right circular cone. Also 

find its vertex, semi-angle and the equation of the axis. 

  (2) R3 ¾ÛÛ× ›÷é¶ÛÛé …ÛµÛÛÁõ ÈÛ’õ x
2

2 + 2x
2

3 = 1, x1 – 3x3 = 0 …¶Ûé ÍÛ›÷ÙïõÁéõ”ÛÛ Z-…“Û¶Ûé ÍÛ¾ÛÛ×©ÛÁõ 

¶ÛÇÛïõÛÁõ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 

   Find the equation of a cylinder in R3 whose generators are parallel to Z-axis 

and the guiding curve is x
2

2 + 2x
2

3 = 1, x1 – 3x3 = 0 

  (3) ÜÉÛÁõÛéÝ¼Ûþäù (α, β, γ) …¶Ûé …ÛµÛÛÁõ ÈÛ’õ y2 = 4ax, z = 0 ÐüÛéýÛ …éÈÛÛ ÉÛ×ïäõ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û 
¾ÛéÇÈÛÛé. 

   Obtain the equation of cone having vertex at (α, β, γ) and guiding curves              

y2 = 4ax, z = 0. 

 

7. (a) ÍÛ¾Û©ÛÅÛ lx + my + nz = p …é ïéõ¶®ùàýÛ ÉÛÛ×ïõÈÛ›÷ ax2 + by2 + cz2 = 1 Í¸ÛÉÛë ©Ûé ¾ÛÛ¤éø¶Ûà ÉÛÁõ©Û 
…¶Ûé Í¸ÛÉÛÙÝ¼Ûþäù¶ÛÛ ýÛÛ¾Û ¾ÛéÇÈÛÛé.  5 

  Obtain the condition that the plane lx + my + nz = p touches the central conicoid 

ax2 + by2 + cz2 = 1 and also find point of their contact.  

…¬ÛÈÛÛ/OR 

  ïéõ¶®ùàýÛ ÉÛÛ×ïõÈÛ›÷ 
x2

a2 + 
y2

b2 + 
z2

c2 = 1 ¸ÛÁõ¶ÛÛ p(α, β, γ) Ý¼Ûþäù…é Í¸ÛÉÛÙ©ÛÅÛ …¶Ûé …Ü½ÛÅÛ×¼Û¶Ûä× 

ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 

  Obtain the equation of the tangent and normal plane at point p(α, β, γ) to the 

central conicoid 
x2

a2 + 
y2

b2 + 
z2

c2 = 1 

 (b) •Û¾Ûé ©Ûé ¼Ûé •Û¨ÛÛé :  10 

  Attempt any two :  

  (1) ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ ïéõ¶®ùàýÛ ÉÛÛ×ïõÈÛ›÷¶Ûé …Û¸ÛéÅÛ Ý¼Ûþäù¾ÛÛ×¬Ûà ÈÛµÛä¾ÛÛ× ÈÛµÛä ™ö …Ü½ÛÅÛ×¼ÛÛé þùÛéÁõà 
ÉÛïõÛýÛ ™öé. 

   Prove that there can be drawn at most six normals from the given point to the 

central conicoid. 
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  (2) ¸ÛÁõÈÛÅÛýÛ›÷ 3x2 – 8y2 = 24z ¶Ûé ÍÛ¾Û©ÛÅÛ 4x – 6y – z = 5 ¶Ûé Í¸ÛÉÛë ©Ûé¾Û ¼Û©ÛÛÈÛÛé. 
Í¸ÛÉÛÙÝ¼Ûþäù¶ÛÛ ýÛÛ¾Û ¾ÛéÇÈÛÛé. 

   Prove that the plane 4x – 6y – z = 5, touches the paraboloid 3x2 – 8y2 = 24z. 

Also find the co-ordinates of the point of contact. 

  (3) ÉÛÛ×ïõÈÛ›÷ 2x2 – 2y2 + z2 = 1 …¶Ûé ÍÛäÁéõ”ÛÛ 
x – 3

1
 = 

y – 7

3
 = 

z – 9

4
 ¶ÛÛ× ™öéþùÝ¼Ûþäù…Ûé ÉÛÛéµÛÛé. 

   Find the points of intersection of the conicoid 2x2 – 2y2 + z2 = 1 and the 

straight line 
x – 3

1
 = 

y – 7

3
 = 

z – 9

4
. 

_____________ 
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