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ÍÛæ̃ Û¶ÛÛ : (1) ¼ÛµÛÛ ¸ÛóÊ¶ÛÛé ºõÁõÜ›÷ýÛÛ©Û ™öé.  
  (2) ¼ÛµÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ •Ûä¨Û ÍÛÁõ”ÛÛ ™öé. 

 
1. •Û¾Ûé ©Ûé ªÛ¨Û¶ÛÛ ›÷ÈÛÛ¼Û ÅÛ”ÛÛé : 
 (a) ËÛéÜ¨Ûïõ¶ÛÛ ¸ÛÁõÛÈÛ©ÛÙ¶Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. ›Ûé A …é m × n …¶Ûé B …é n × p ¸ÛóïõÛÁõ¶ÛÛé ËÛéÜ¨Ûïõ ÐüÛéýÛ 

©ÛÛé ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ (AB)T = BT AT. 

 (b) ˜ÛÛéÁõÍÛ ËÛéÜ¨Ûïõ¶ÛÛ ÈýÛÍ©Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. ›Ûé A = 
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤1 2 5

0 –1 2
1 3 1

 ÐüÛéýÛ ©ÛÛé A–1 ÉÛÛéµÛÛé.  

 (c) ËÛéÜ¨Ûïõ¶ÛÛ ïõÛéÜ¤ø¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé ©Û¬ÛÛ ËÛéÜ¨Ûïõ A = 
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤4 3 0 –2

3 4 –1 –3
–7 –7 1 5

¶ÛÛé ïõÛéÜ¤ø ÉÛÛéµÛÛé.  

 (d) ÍÛ×Ü¾Û©Û …¶Ûé ÜÈÛÍÛ×Ü¾Û©Û ËÛéÜ¨ÛïõÛé¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé ©Û¬ÛÛ ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ ïõÛéˆ¸Û¨Û ˜ÛÛéÁõÍÛ ËÛéÜ¨Ûïõ¶Ûé 
ÍÛ×Ü¾Û©Û …¶Ûé ÜÈÛÍÛ×Ü¾Û©Û ËÛéÜ¨ÛïõÛé¶ÛÛ ÍÛÁõÈÛÛÇÛ ©ÛÁõàïéõ þùÉÛÛÙÈÛà ÉÛïõÛýÛ ™öé.  

 (e) ›Ûé A = 
⎣
⎢
⎡

⎦
⎥
⎤tan α –1

1 tan α
 , α ∈ R ÐüÛéýÛ ©ÛÛé A–1 ÉÛÛéµÛÛé.  

 
2. •Û¾Ûé ©Ûé ªÛ¨Û¶ÛÛ ›÷ÈÛÛ¼Û ÅÛ”ÛÛé : 
 (a) ïéõÅÛé-Ðéü¾ÛàÅ¤ø¶Û¶Ûä× ¸Ûó¾ÛéýÛ ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û ïõÁõÛé.  

 (b) ËÛéÜ¨Ûïõ A = 
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤2 –1 1

–1 2 –1
1 –1 2

 ¾ÛÛ¤éø ïéõÅÛé-Ðéü¾ÛàÅ¤ø¶Û ¸Ûó¾ÛéýÛ¶Ûà ˜ÛïõÛÍÛ¨Ûà ïõÁõÛé. A–1 ¸Û¨Û ÉÛÛéµÛÛé.  

 (c) ËÛéÜ¨Ûïõ¶ÛÛ ÅÛÛ“ÛÜ¨Ûïõ ¾ÛæÅýÛ …¶Ûé ÅÛÛ“ÛÜ¨Ûïõ ÍÛÜþùÉÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé ©Û¬ÛÛ ËÛéÜ¨Ûïõ A = ⎣⎢
⎡

⎦⎥
⎤1 4

3 2  

¶ÛÛ ÅÛÛ“ÛÜ¨Ûïõ ¾ÛæÅýÛÛé …¶Ûé ÅÛÛ“ÛÜ¨Ûïõ ÍÛÜþùÉÛÛé ÉÛÛéµÛÛé.  
 (d) ’éõ¾ÛÁõ¶ÛÛ Ü¶ÛýÛ¾Û¬Ûà x + y + z = 9, 2x + 5y + 7z = 52, 2x + y – z = 0 ŠïéõÅÛÛé.  
 (e) ËÛéÜ¨ÛïõÛé¶Ûà ¾Ûþùþù¬Ûà x + y + z = 6, 2x – y + z = 3, x + 3y – z = 4 ŠïéõÅÛÛé.  
 
3. •Û¾Ûé ©Ûé ¼Ûé¶ÛÛ ›÷ÈÛÛ¼Û ÅÛ”ÛÛé : 
 (a) ÜªÛ–ÛÛ©Û ÍÛ¾ÛàïõÁõ¨Û¶ÛÛ ŠïéõÅÛ ¾ÛÛ¤éø¶Ûà ïõÛ¦Ùø¶Û¶Ûà Áõà©Û ÍÛ¾Û›ÛÈÛÛé.  
 (b) Ü³ùÈÛ•ÛÙ ÍÛ¾ÛàïõÁõ¨Û ŠïéõÅÛÈÛÛ ¾ÛÛ¤éø¶Ûà ºéõÁõÛÁõà¶Ûà Áõà©Û ÍÛ¾Û›ÛÈÛÛé.  
 (c) ŠïéõÅÛÛé : x3 – 6x2 – 3x + 26 = 0. 



4. •Û¾Ûé ©Ûé ªÛ¨Û¶ÛÛ ›÷ÈÛÛ¼Û ÅÛ”ÛÛé : 

 (a) ÉÛÛ×ïõÈÛ¶Ûä× µÛóäÈÛàýÛ ÍÛ¾ÛàïõÁõ¨Û 
l
r = 1 + e cos θ ©ÛÛÁÈÛà ïõÛ§øÛé.  

 (b) R3¾ÛÛ× •ÛÛéÅÛàýÛ ýÛÛ¾Û ¸Û±ùÜ©Û ÍÛ¾Û›ÛÈÛÛé ©Û¬ÛÛ •ÛÛéÅÛàýÛ ýÛÛ¾ÛÛé …¶Ûé ïõÛ¤ëø¡öàýÛ ýÛÛ¾ÛÛé ÈÛ˜˜Ûé¶ÛÛ ÍÛ×¼Û×µÛ 
©ÛÛÁõÈÛà ïõÛ§øÛé.  

 (c) Ý¼Ûþäù…Ûé (2, π) …¶Ûé ⎝⎜
⎛

⎠⎟
⎞1, 

π
2  ¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬Û©Ûà ÍÛäÁéõ”ÛÛ ¸ÛÁõ µÛóäÈÛ¾ÛÛ×¬Ûà þùÛéÁéõÅÛÛ ÅÛ×¼Û¶ÛÛé ÅÛ×¼Û¸ÛÛþù 

ÉÛÛéµÛÛé.  
 (d) ‘a’ ÜªÛšýÛÛÈÛÛÇÛ …¶Ûé (ρ, α) ïéõ¶®ùÈÛÛÇÛ ÈÛ©ÛäÙÇ¶Ûä× µÛóäÈÛàýÛ ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé.  

 (e) •ÛÛéÅÛàýÛ ýÛÛ¾ÛÛé¾ÛÛ× ÍÛ¾ÛàïõÁõ¨Û θ = 
π
6 ¶Ûé ïõÛ¤ëø¡öàýÛ ýÛÛ¾ÛÛé¾ÛÛ× ºéõÁõÈÛÛé.  

 
5. •Û¾Ûé ©Ûé ªÛ¨Û¶ÛÛ ›÷ÈÛÛ¼Û ÅÛ”ÛÛé : 
 (a) R3 ¾ÛÛ× A(x1, y1, z1) …¶Ûé B(x2, y2, z2) ÈýÛÛÍÛÛ×©Û Ý¼Ûþäù…ÛéÈÛÛÇÛ •ÛÛéÅÛïõ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé.  
 (b) R3 ¾ÛÛ× •ÛÛéÅÛïõ x2 + y2 + z2 = a2 ¸ÛÁõ¶ÛÛ p(α, β, γ) Ý¼Ûþäù…é Í¸ÛÉÛÙ©ÛÅÛ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé.  
 (c) 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 ÉÛÛéµÛÛé.  
 (d) x2 + y2 + z2 + 2x + 4y – 2z = 3, x + y + 2z = 4 ÈÛ©ÛäÙÇ¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬Û©Ûä× …¶Ûé 4x + 3y = 14 

ÍÛ¾Û©ÛÅÛ¶Ûé Í¸ÛÉÛÙ©ÛÛ •ÛÛéÅÛïõ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ÉÛÛéµÛÛé.  
 (e) 2x + 2y – z = 8 ÍÛ¾Û©ÛÅÛ¶Ûé Í¸ÛÉÛÙ©ÛÛ …¶Ûé (3, 0, –1), (1, –4, 3), (0, –1, –1) Ý¼Ûþäù…Ûé¾ÛÛ×¬Ûà 

¸ÛÍÛÛÁõ ¬Û©ÛÛ •ÛÛéÅÛïõ¶ÛÛ× ÍÛ¾ÛàïõÁõ¨Û ÉÛÛéµÛÛé.  
 

 
6. •Û¾Ûé ©Ûé ªÛ¨Û¶ÛÛ ›÷ÈÛÛ¼Û ÅÛ”ÛÛé : 
 (a) R3 ¾ÛÛ× (α, β, γ) Ý¼Ûþäù¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬Û©Ûà …¶Ûé •ÛÛéÅÛïõ x2 + y2 + z2 = a2 ¶Ûé Í¸ÛÉÛÙ©Ûà ÍÛ›÷Ùïõ 

Áéõ”ÛÛÈÛÛÇÛ ¸ÛÜÁõÍ¸ÛÉÛâ ÉÛ×ïäõ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé.  

 (b) R3 ¾ÛÛ×  
x – α
l  = 

y – β
m  = 

z – γ
n  Áéõ”ÛÛ¶Ûé ÍÛ¾ÛÛ×©ÛÁõ …¶Ûé •ÛÛéÅÛïõ x2 + y2 + z2 = a2 ¶Ûé Í¸ÛÉÛÙ©Ûà 

ÍÛäÁéõ”ÛÛ¶ÛÛ ¸ÛÜÁõ½Ûó¾Û¨Û¬Ûà Áõ˜ÛÛ©ÛÛ ¸ÛÜÁõÍ¸ÛÉÛâ ¶ÛÇÛïõÛÁõ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé.  

 (c) R3 ¾ÛÛ×  
x – α
l  = 

y – β
m  = 

z – γ
n  …“Û …¶Ûé r ÜªÛšýÛÛÈÛÛÇÛ ÍÛ¾Û¶ÛÇÛïõÛÁõ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé.  

 (d) 3 …éïõ¾Û ÜªÛšýÛÛÈÛÛÇÛ …¶Ûé 
x – 1

2  = 
y – 1

3  = 
z – 1

1  …“ÛÈÛÛÇÛ ÍÛ¾Û¶ÛÇÛïõÛÁõ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ÉÛÛéµÛÛé.  

 (e) ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ : 33x2 + 13y2 – 95z2 – 144yz – 96zx – 48xy = 0 ÍÛ¾ÛàïõÁõ¨Û ÍÛ¾ÛÉÛ×ïäõ þùÉÛÛÙÈÛé 
™öé. ©Ûé¶ÛÛé …“Û …¶Ûé …µÛÙÜÉÛÁõ:ïõÛé¨Û ÉÛÛéµÛÛé.  

 
7. •Û¾Ûé ©Ûé ¼Ûé¶ÛÛ ›÷ÈÛÛ¼Û ÅÛ”ÛÛé : 
 (a) R3 ¾ÛÛ× ïéõ¶®ùàýÛ ÉÛÛ×ïõÈÛ›÷ ax2 + by2 + cz2 = 1 ¸ÛÁõ¶ÛÛ (α, β, γ) Ý¼Ûþäù…é Í¸ÛÉÛÙ©ÛÅÛ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û 

¾ÛéÇÈÛÛé.  
 (b) ÍÛ¾Û©ÛÅÛ lx + my + nz = p ïéõ¶®ùàýÛ ÉÛÛ×ïõÈÛ›÷ ax2 + by2 + cz2 = 1 ¶Ûé Í¸ÛÉÛë ©Ûé ¾ÛÛ¤éø¶ÛÛé ¸ÛóÜ©Û¼Û×µÛ 

…¶Ûé Í¸ÛÉÛÙÝ¼Ûþäù¶ÛÛ ýÛÛ¾Û ÉÛÛéµÛÛé.  
 (c) ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ ÍÛ¾Û©ÛÅÛ 7x + 5y + 3z = 30 …é Š¸ÛÈÛÅÛýÛ›÷ 7x2 + 5y2 + 3z2 = 60 ¶Ûé Í¸ÛÉÛë ™öé 

…¶Ûé ©Ûé¶Ûä× Í¸ÛÉÛÙÝ¼Ûþäù (2, 2, 2) ™öé.  
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Instructions : (1) Attempt all questions. 
    (2) Each question carries equal marks. 

 
1. Answer any three : 
 (a) Define transpose of a matrix. If A is m × n matrix and B is n × p matrix, then prove 

that (AB)T = BT AT. 

 (b) Define inverse of a square matrix. If A = 
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤1 2 5

0 –1 2
1 3 1

, then find A–1. 

 (c) Define rank of a matrix. Find the rank of the matrix A = 
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤4 3 0 –2

3 4 –1 –3
–7 –7 1 5

. 

 (d) Define symmetric and skew-symmetric matrices. Prove that any square matrix can 
be expressed as a sum of a symmetric and skew-symmetric matrices. 

 (e) If A = 
⎣
⎢
⎡

⎦
⎥
⎤tan α –1

1 tan α
 , α ∈ R then find A–1. 

 
2. Answer any three : 
 (a) State and prove Caley-Hamilton theorem. 

 (b) Verify Caley-Hamilton theorem for the matrix A = 
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤2 –1 1

–1 2 –1
1 –1 2

. Find also A–1. 

 (c) Define Eigen Value and Eigen Vector of matrix. Find the eigen value and eigen 

vector for matrix A = ⎣⎢
⎡

⎦⎥
⎤1 4

3 2 . 

 (d) Solve x + y + z = 9, 2x + 5y + 7z = 52, 2x + y – z = 0 by Crammer’s rule. 
 (e) Solve x + y + z = 6, 2x – y + z = 3, x + 3y – z = 4 by matrix. 
 

3. Answer any two : 
 (a) Explain Cardon’s method for solving cubic equation. 
 (b) Explain Ferrari’s method for solving biquadratic equation. 
 (c) Solve : x3 – 6x2 – 3x + 26 = 0. 



4. Answer any three : 

 (a) Derive the polar equation 
l
r = 1 + e cos θ of conic. 

 (b) Explain spherical co-ordinates system in R3, and deduce its relations with Cartesian 
co-ordinates. 

 (c) Find the foot of the perpendicular drawn from the pole upon the st. line passing 

through the points (2, π) and ⎝⎜
⎛

⎠⎟
⎞1, 

π
2 . 

 (d) Find polar equation of a circle, having centre (ρ, α) and radius ‘a’. 

 (e) Transform the spherical equation θ = 
π
6 into Cartesian equation. 

 

5. Answer any three : 
 (a) Find equation of the sphere, having extremities A(x1, y1, z1) and B(x2, y2, z2) of its 

diameter. 
 (b) Obtain the equation of the tangent plane to the sphere x2 + y2 + z2 = a2 at the point 

p(α, β, γ) in R3. 
 (c) Find condition that the plane lx + my + nz = p touches the sphere x2 + y2 + z2 = a2 

and point of their contact. 
 (d) Find the equation of the sphere passing through the circle x2 + y2 + z2 + 2x + 4y – 

2z = 3, x + y + 2z = 4 and touching the plane 4x + 3y = 14. 
 (e) Find the equation of the sphere touching the plane 2x + 2y – z = 8, and passing 

through the points (3, 0, –1), (1, –4, 3), (0, –1, –1). 
 

6. Answer any three : 
 (a) Find equation of an enveloping cone, having generator touching sphere x2 + y2 + z2 = a2 

and passing through a point p(α, β, γ) in R3. 
 (b) Find equation of enveloping cylinder, generated by revolving st. line parallel to 

x – α
l  = 

y – β
m  = 

z – γ
n  and touching the sphere x2 + y2 + z2 = a2.  

 (c) Find equation of right circular cylinder having axis 
x – α
l  = 

y – β
m  = 

z – γ
n  and radius 

r in R3. 

 (d) Find equation of right circular cylinder having axis 
x – 1

2  = 
y – 1

3  = 
z – 1

1  and radius 

3 units. 
 (e) Prove that the equation  
  33x2 + 13y2 – 95z2 – 144yz – 96zx – 48xy = 0 represents a cone. Find its axis and 

semi-vertical angle. 
 

7. Answer any two : 
 (a) Find equation of the tangent plane to the central conicoid ax2 + by2 + cz2 = 1 at 

point p(α, β, γ) on it. 
 (b) Find condition that the plane lx + my + nz = p touches the central conicoid            

ax2 + by2 + cz2 = 1 and point of their contact. 
 (c) Prove that the plane 7x + 5y + 3z = 30 touches the ellipsoid 7x2 + 5y2 + 3z2 = 60, 

and their point of contact is (2, 2, 2). 
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