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ÍÛæ˜Û¶ÛÛ : (1) …Û ¸ÛóÊ¶Û¸ÛªÛ¾ÛÛ× � äõÅÛ ¸ÛÛ×˜Û ¸ÛóÊ¶ÛÛé ™öé. 
   (2) ¼ÛμÛÛ ›÷ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û ÅÛ”ÛÛé. 
   (3) −ùÁéõ�õ ¸ÛóÊ¶Û¶ÛÛ •Ûä¨Û ÍÛÁõ”ÛÛ ™öé. 
 
1. (a) Š−ùÛÐüÁõ¨Û ÍÛÜÐü©Û ¶Ûà˜Ûé¶ÛÛ ËÛéÜ¨Û�õÛé¶Ûà È¿ÛÛ”¿ÛÛ …Û¸ÛÛé. 
   (i) ŠμÈÛÙ ÜªÛ�õÛé̈ Ûà¿Û 
   (ii) ÜÈÛ�õ¨Ûâ 
   (iii) ÜÈÛ-ÍÛ×Ü¾Û©Û 
     …¬ÛÈÛÛ 

 (a) ÍÛÐü …ÈÛ¿ÛÈÛ›÷ ËÛéÜ¨Û�õ¶Ûà È¿ÛÛ”¿ÛÛ …Û¸ÛÛé. ›÷Ûé A = [aij]n …é n – �õ“ÛÛ¶ÛÛé ˜ÛÛéÁõÍÛ ËÛéÜ¨Û�õ ÐüÛé¿Û ©ÛÛé 
ÍÛÛÜ¼Û©Û �õÁõÛé �éõ A (adj A) = (adj A) A = |A| In. 

 (b) •Û¾Ûé ©Ûé ¼Ûé •Û¨ÛÛé. 

  (i) ËÛéÜ¨Û�õ A = 
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤2 3 1

4 3 1
11 2 4

 ¶Ûé ÍÛ×Ü¾Û©Û …¶Ûé ÜÈÛÍÛ×Ü¾Û©Û ËÛéÜ¨Û�õÛé¶ÛÛ ÍÛÁõÈÛÛÇÛÄõ¸Ûé Áõ›æ÷ �õÁõÛé. 

  (ii) ËÛéÜ¨Û�õ A = 
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤2 1 4

4 3 1
1 2 4

 ÐüÛé¿Û©ÛÛé A–1 ÉÛÛéμÛÛé. 

  (iii) ËÛéÜ¨Û�õ A = 
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤1 1 1

1 1 1
1 1 1

 ¶ÛÛ ÅÛÛ“ÛÜ¨Û�õ ¾ÛæÅ¿ÛÛé …¶Ûé ÅÛÛ“ÛÜ¨Û�õ ÍÛÜ−ùÉÛ ÉÛÛéμÛÛé. 

 
2. (a) �õñÅÛé-Ðéü¾ÛàÅ¤ø¶Û ¸Ûó¾Ûé¿Û ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û �õÁõÛé. 
    …¬ÛÈÛÛ 

 (a) μÛÛÁõÛé �éõ p(x) …é n –ÛÛ©ÛÈÛÛÇà ÈÛÛÍ©ÛÜÈÛ�õ ¼ÛÐäü¸Û−ùà ™öé. ÍÛÛÜ¼Û©Û �õÁõÛé �éõ 
  (i) ›÷Ûé p(x) ¶Ûé ÍÛäÁéõ”Û ¼ÛÐäü¸Û−ùà x – α ÈÛ¦éø ½ÛÛ•Ûà…é ©ÛÛé ÉÛéÌÛ p(α) ¾ÛÇé. 
  (ii) ›÷Ûé p(x) ¶Ûé (x – α) (x – β), α ≠ β ÈÛ¦éø ½ÛÛ•Ûà…é ©ÛÛé ÉÛéÌÛ 

   
1

(α – β) [ ](x – β) p(α) – (x – α) p(β)  ™öé. 
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 (b) •Û¾Ûé ©Ûé ¼Ûé •Û¨ÛÛé. 

  (i) ¼Û©ÛÛÈÛÛé � éõ 
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤3i 1 + i 7

– 1 + i 0 – 2 – i
–7 2 – i – i

 …é ÜÈÛ-ÐüÁõÜ¾ÛÉÛà¿Û¶Û ËÛéÜ¨Û�õ ™öé. 

  (ii) ÍÛ¾Ûà�õÁõ¨Û x3 – 4x2 – 9x + 36 = 0 ¶ÛÛ× ¼Ûé ¼Ûà›÷Ûé¶ÛÛé ÍÛÁõÈÛÛÇÛé ÉÛæ¶¿Û ÐüÛé¿Û ©ÛÛé 
ÍÛ¾Ûà�õÁõ¨Û¶ÛÛ× ¼Ûà›÷ ÉÛÛéμÛÛé. 

  (iii) �õÛ¦Ùø¶Û¶Ûà Áõà©Ûé ÍÛ¾Ûà�õÁõ¨Û 2x3 + x2 + x – 1 = 0 Š�éõÅÛÛé. 

 

3. (a) � éõ¶®ù (ρ, α) …¶Ûé a ÜªÛš¿ÛÛÈÛÛÇÛ ÈÛ©ÛäÙÇ¶Ûä× μÛóäÈÛà¿Û ÍÛ¾Ûà�õÁõ¨Û ¾ÛéÇÈÛÛé. 

    …¬ÛÈÛÛ 

 (a) ÍÛäÁéõ”ÛÛ¶Ûä× μÛóäÈÛà¿Û ÍÛ¾Ûà�õÁõ¨Û P = r cos (θ – α) ÍÈÛÄõ¸Ûé ¾ÛéÇÈÛÛé. …˜ÛÇÛ×�õÛé p …¶Ûé α ¶Ûä× …¬ÛÙ–Û¤ø¶Û 
�õÁõÛé. 

 (b) •Û¾Ûé ©Ûé ¼Ûé •Û¨ÛÛé. 

  (i) ÍÛ¾Ûà�õÁõ¨Û 3x + y = 2 ¶Ûä× μÛóäÈÛà¿Û ÍÛ¾Ûà�õÁõ¨Û¾ÛÛ× Äõ¸ÛÛ×©ÛÁõ �õÁõÛé. 

  (ii) ÍÛÛÜ¼Û©Û �õÁõÛé � éõ  r = 12 – 4r cos θ …Ü©ÛÈÛÅÛ¿Û¶Ûä× Ü¶ÛÄõ¸Û¨Û �õÁéõ ™öé ©Ûé¶Ûä× �õÛ©Ûë¡öà¿Û 
ÍÛ¾Ûà�õÁõ¨Û ¾ÛéÇÈÛÛé. 

  (iii) ›÷Ûé α, β, γ …é ÍÛ¾Ûà�õÁõ¨Û x3 + px2 + qx + r = 0 ¶ÛÛ× ¼Ûà›÷ ÐüÛé¿Û ©ÛÛé ›÷é¶ÛÛ× ¼Ûà›÷               
α2, β2, γ2 ÐüÛé¿Û ©ÛéÈÛä× ÍÛ¾Ûà�õÁõ¨Û ¾ÛéÇÈÛÛé. 

 

4. (a) R3 ¾ÛÛ× •ÛÛéÅÛ�õÛé x2 + y2 + z2 + 2u1x + 2v1y + 2w1z + d1 = 0 …¶Ûé x2 + y2 + z2 + 2u2x + 
2v2y + 2w2z + d2 = 0 š¿ÛÛ× u1

2 + v1
2 + w1

2 – d1 > 0, u2
2 + v2

2 + w2
2 – d2 > 0, ¸ÛÁõÍ¸ÛÁõ 

ÅÛ×¼Û˜™öé−ùà ¼Û¶Ûé ©Ûé ¾ÛÛ¤éø¶Ûà ÉÛÁõ©Û ¾ÛéÇÈÛÛé.  

…¬ÛÈÛÛ 

 (a) •ÛÛéÅÛ�õ x2 + y2 + z2 = a2 ¸ÛÁõ¶ÛÛ Ý¼Û−äù p(α, β, γ) …Û•ÛÇ¶ÛÛ× Í¸ÛÉÛÙ©ÛÅÛ¶Ûä× ÍÛ¾Ûà�õÁõ¨Û ¾ÛéÇÈÛÛé. 

 (b) •Û¾Ûé ©Ûé ¼Ûé •Û¨ÛÛé. 

  (i) ÈÛ©ÛäÙÇ x2 + y2 + z2 – 16 = 0, 3x + 4y – 2z = 10 ¾ÛÛ×¬Ûà …¶Ûé (2, – 1, 1) Ý¼Û−äù¾ÛÛ×¬Ûà 
¸ÛÍÛÛÁõ ¬Û©ÛÛ •ÛÛéÅÛ�õ¶Ûä× ÍÛ¾Ûà�õÁõ¨Û ¾ÛéÇÈÛÛé. 

  (ii) •ÛÛéÅÛ�õ x2 + y2 + z2 + 2x – 6y + 1 = 0, ÍÛ¾Û©ÛÅÛ kx – y – 2z = 4 ¶Ûé Í¸ÛÉÛë ©ÛÛé k ¶Ûä× 
¾ÛæÅ¿Û ÉÛÛéμÛÛé. 

  (iii) 3 …é�õ¾Û ÜªÛš¿ÛÛ …¶Ûé 
x – 1

2  = 
y – 1

3  = 
z – 1

1  …“Û ÐüÛé¿Û ©ÛéÈÛÛ ÍÛ¾Û¶ÛÇÛ�õÛÁõ ¶Ûä× ÍÛ¾Ûà�õÁõ¨Û 

¾ÛéÇÈÛÛé. 
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5. (a) ÍÛ¾Û©ÛÅÛ lx + my + nz = p � éõ¶®ùà¿Û ÉÛÛ×�õÈÛ›÷ ax2 + by2 + cz2 = 1 ¶Ûé Í¸ÛÉÛë ©Ûé ¾ÛÛ¤éø¶Ûà ÉÛÁõ©Û 
¾ÛéÇÈÛÛé ©Ûé¾Û›÷ Í¸ÛÉÛÙÝ¼Û−äù¶ÛÛ ¿ÛÛ¾Û ¾ÛéÇÈÛÛé. 

…¬ÛÈÛÛ 

 (a) ›÷Ûé R3 ¾ÛÛ× ÉÛ×� äõ¶Ûä× ÜÉÛÁõÛéÝ¼Û−äù Š•Û¾ÛÝ¼Û−äù ÐüÛé¿Û ©ÛÛé ÍÛÛÜ¼Û©Û �õÁõÛé � éõ ÉÛ×�äõ¶Ûä× ÍÛ¾Ûà�õÁõ¨Û 
ÍÛ¾Û¸ÛÜÁõ¾ÛÛ¨Ûà¿Û ™öé. 

 (b) •Û¾Ûé ©Ûé ¼Ûé •Û¨ÛÛé. 

  (i) ›÷é¶Ûä× ÉÛàÌÛÙ Š−Õù•Û¾ÛÝ¼Û−äù ÐüÛé¿Û …¶Ûé Ü¶Û−ëùÉÛ�õ ÈÛ’õ x2 + 2y2 + 7z2 = 5, 3x – 4y + z = 1 
ÐüÛé¿Û ©ÛéÈÛÛ ÉÛ×�äõ¶Ûä× ÍÛ¾Ûà�õÁõ¨Û ÉÛÛéμÛÛé. 

  (ii) Š¸ÛÈÛÅÛ¿Û›÷ 
x2

a2 + 
y2

b2 + 
z2

c2 = 1 ¶Ûä× Í¸ÛÉÛÙ©ÛÅÛ ¿ÛÛ¾ÛÛ“ÛÛé¶Ûé Ý¼Û−äù A, B, C ¾ÛÛ× ™öé−éù ™öé ©ÛÛé 

ÍÛÛÜ¼Û©Û �õÁõÛé �éõ ΔABC ¶ÛÛ ¾Ûμ¿Û� éõ¶®ù¶ÛÛé ¸Û¬Û 
a2

x2 + 
b2

y2 + 
c2

z2 = 9 ™öé. 

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

1  = 
y – 7

3  = 
z – 9

4  ¶ÛÛ× ™öé−ùÝ¼Û−äù…Ûé 

¾ÛéÇÈÛÛé. 
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Instructions : (1) There are five questions. 
    (2) Attempt all questions. 
    (3) All questions carry equal marks. 
 
1. (a) Define the following matrices with illustration. 
   (i) Upper triangular 
   (ii) Diagonal 
   (iii) Skew-Symmetric 
     OR 
 (a) Define adjoint of a matrix If A = [aij]n is a square matrix of order n, prove that               

A (adj A) = (adj A)A = |A| In. 

 (b) Attempt any two. 

  (i) Express the matrix A = 
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤2 3 1

4 3 1
11 2 4

 as a sum of symmetric and skew 

symmetric matrices. 

  (ii) For the matrix A = 
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤2 1 4

4 3 1
1 2 4

 obtain A–1. 

  (iii) Find the eigen values and corresponding eigen vectors of the matrix                  

A = 
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤1 1 1

1 1 1
1 1 1

 

 
2. (a) State and prove Caley-Hamilton theorem. 
    OR 
 (a) Let p(x) be a polynomial of degree n then prove the following : 
  (i) If p(x) is divided by a linear polynomial x – α then remainder is p(α). 
  (ii) If p(x) is divided by (x – α) (x – β), α ≠ β then the remainder is 

   
1

(α – β) [ ](x – β) p(α) – (x – α) p(β)  
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 (b) Attempt any two. 

  (i) Show that 
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤3i 1 + i 7

– 1 + i 0 – 2 – i
–7 2 – i – i

 is a skew Hermitian matrix. 

  (ii) The sum of two roots of the equation x3 – 4x2 – 9x + 36 = 0 is zero. Solve 
the equation (Find the roots). 

  (iii) Solve the equation 2x3 + x2 + x – 1 = 0 by Cardan’s method. 

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

OR 

 (a) Obtain the polar equation of a straight line whose distance from pole is P and 
angle made by the perpendicular from pole on it with initial line is α. 

 (b) Attempt any two. 

  (i) Transform the following equation into polar equation. 

   3x + y = 2 

  (ii) Prove that the polar equation r = 12 – 4r cos θ represents the hyperbola. 
Find its Cartesian equation. 

  (iii) If α, β, γ are the roots of the equation x3 + px2 + qx + r = 0 then find the 
equation whose roots are α2, β2, γ2. 

 
4. (a) Obtain the condition that two spheres x2 + y2 + z2 + 2u1x + 2v1y + 2w1z + d1 = 0 

and x2 + y2 + z2 + 2u2x + 2v2y + 2w2z + d2 = 0 where u1
2 + v1

2 + w1
2 – d1 > 0 and 

u2
2 + v2

2 + w2
2 – d2 > 0 intersect each other orthogonally.  

OR 

 (a) Obtain the equation of the tangent plane to the sphere x2 + y2 + z2 = a2 at the point 
p(α, β, γ) in R3. 

 (b) Attempt any two. 

  (i) 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. 

  (ii) If the plane kx – y – 2z = 4 touches the sphere x2 + y2 + z2 + 2x – 6y + 1 = 0 
find the value of k. 

  (iii) Find the equation of right circular cylinder having radius 3 units and axis. 

   
x – 1

2  = 
y – 1

3  = 
z – 1

1  
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5. (a) 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. 

OR 

 (a) If a vertax of a cone in R3 is the origin then prove that the equation of the cone is 
homogeneous. 

 (b) Attempt any two. 

  (i) Find the equation of the cone, having vertex at origin and passing through 
the curve x2 + 2y2 + 7z2 = 5, 3x – 4y + z = 1 

  (ii) If the tangent plane to the ellipsoid 
x2

a2 + 
y2

b2 + 
z2

c2 = 1 meets the Co-ordinate 

axes in A, B, C then prove that the locus of centroid of ΔABC is  
a2

x2 + 
b2

y2 + 
c2

z2 = 9 

  (iii) 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  

     


