
Seat No. : ____________ 

FB-02 
Mathematics  Paper-II 

(New Course)  
 
Time : 3 Hours]  [Total Marks: 105 

 
ÍÛæ˜Û¶ÛÛ : (1) …Û ¸ÛóÊ¶Û¸ÛªÛ¾ÛÛ× � äõÅÛ ÍÛÛ©Û ¸ÛóÊ¶ÛÛé ™öé. 
 (2) ¼ÛμÛÛ ›÷ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û ÅÛ”ÛÛé. 
 (3) −ùÁéõ�õ ¸ÛóÊ¶Û¶ÛÛ •Ûä̈ Û ÍÛÁõ”ÛÛ ™öé. 
 
1. (a) ÍÛÐü…ÈÛ¿ÛÈÛ›÷ (Adjoint) 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. 

…¬ÛÈÛÛ 
 (a) ËÛéÜ¨Û�õ¶ÛÛ ¸ÛÜÁõÈÛ©ÛÙ (Transpose) ËÛéÜ¨Û�õ¶Ûà È¿ÛÛ”¿ÛÛ …Û¸ÛÛé. 
  ›÷Ûé A …é m × n ¸Ûó�õÛÁõ¶ÛÛé ËÛéÜ¨Û�õ …¶Ûé B …é n × p ¸Ûó�õÛÁõ¶ÛÛé ËÛéÜ¨Û�õ ÐüÛé¿Û ©ÛÛé ÍÛÛÜ¼Û©Û �õÁõÛé �éõ  
   (AB)T = BT AT. 

   
 (b)  ËÛéÜ¨Û�õ¶ÛÛ �õÛéÜ¤ø¶Ûà È¿ÛÛ”¿ÛÛ …Û¸ÛÛé. 

  ËÛéÜ¨Û�õ  
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤3 2 0 −1

1 −1 2 2
0 1 −3 −1

  ¶ÛÛé �õÛéÜ¤ø ÉÛÛéμÛÛé. 

 
 (c) •Û¾Ûé ©Ûé …é�õ •Û¨ÛÛé : 
  (1) ÍÛ×Ü¾Û©Û …¶Ûé ÜÈÛÍÛ×Ü¾Û©Û ËÛéÜ¨Û�õ¶Ûà È¿ÛÛ”¿ÛÛ …Û¸ÛÛé. 

   ËÛéÜ¨Û�õ  A =  
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤2 3 1

4 3 1
11 2 4

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

�õÁõÛé. 

  (2) ËÛéÜ¨Û�õ  A =  
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤2 1 4

4 3 1
1 2 4

  ÐüÛé¿Û ©ÛÛé A–1 ÉÛÛéμÛÛé. 

 
2. (a) ˜ÛÛéÁõÍÛ ËÛéÜ¨Û�õ ¾ÛÛ¤éø ÅÛÛ“ÛÜ¨Û�õ ¾ÛæÅ¿Û …¶Ûé ÅÛÛ“ÛÜ¨Û�õ ÍÛÜ−ùÉÛ¶Ûà È¿ÛÛ”¿ÛÛ …Û¸ÛÛé. 

   ËÛéÜ¨Û�õ A =  
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤1 0 0

2 1 0
3 0 0

   ¶ÛÛ ÅÛÛ“ÛÜ¨Û�õ ¾ÛæÅ¿ÛÛé …¶Ûé ÅÛÛ“ÛÜ¨Û�õ ÍÛÜ−ùÉÛ ÉÛÛéμÛÛé. 
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 (b) ËÛéÜ¨Û�õ A  = 
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤2 1 1

0 1 0
1 1 2

  ¶Ûä× ÅÛÛ“ÛÜ¨Û�õ ÍÛ¾Ûà�õÁõ¨Û ÉÛÛéμÛÛé …¶Ûé  

   A8 – 5A7 + 7A6 – 3A5 + A4 – 5A3 + 8A2 – 2A + I ÈÛ¦éø Ü¶ÛÄõ¸Û¨Û ¸ÛÛ¾Û©ÛÛé ËÛéÜ¨Û�õ 
ÉÛÛéμÛÛé. 

 (c) ÍÛ¾Ûà�õÁõ¨Û ÍÛ×ÐüÜ©Û 5x + 3y + 7z = 4 

     3x + 26y + 2z = 9 

      7x + 2y + 11z = 5  ¶ÛÛé ’éõ¾ÛÁõ¶ÛÛ× Ü¶Û¿Û¾Û¶ÛÛé Š¸Û¿ÛÛé•Û �õÁõà Š� éõÅÛ ¾ÛéÇÈÛÛé. 

…¬ÛÈÛÛ 

2. (a) � éõÅÛà-ÐéüÜ¾ÛÅ¤ø¶Û ¸Ûó¾Ûé¿Û ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û �õÁõÛé.   

 (b) ÍÛäÁéõ”Û ÍÛ¾Ûà�õÁõ¨Û ÍÛ×ÐüÜ©Û 

   x + y + z = 3 

   x + 2y + 3z = 4 

   x + 4y + 9z = 6 ¶Ûà ÍÛäÍÛ×•Û©Û©ÛÛ ˜Û�õÛÍÛÛé …¶Ûé ÐüÛÁõ ÍÛ×Ü“Û¸©Û ÍÛÛé¸ÛÛ¶Û¶Ûà Áõà©Ûé ©Ûé¶ÛÛé Š�éõÅÛ 
¾ÛéÇÈÛÛé. 

 (c) � éõÅÛà-ÐéüÜ¾ÛÅ¤ø¶Û ¸Ûó¾Ûé¿Û¶ÛÛé Š¸Û¿ÛÛé•Û �õÁõà ËÛéÜ¨Û�õ  
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤ 7 –1 3

6  1 4
 2 4 8

  ¶ÛÛé È¿ÛÍ©Û ÉÛÛéμÛÛé. 

 

3. (a) Ü³ùÈÛ•ÛÙ ÍÛ¾Ûà�õÁõ¨Û 

   ax4 + 4bx3 + 6cx2 + 4dx + e = 0. 

     a, b, c, d, e ∈ R,  a ≠ 0 ¶Ûé Š�éõÅÛÈÛÛ¶Ûà ºéõÁõÛÁõà¶Ûà Áõà©Û ÍÛ¾Û›÷ÛÈÛÛé. 

…¬ÛÈÛÛ 

 (a) ÜªÛ–ÛÛ©Û ÍÛ¾Ûà�õÁõ¨Û 

   ax3 + 3bx2 + 3cx + d = 0. 

     a, b, c, d ∈ R,  a ≠ 0 ¶Ûé Š�éõÅÛÈÛÛ ¾ÛÛ¤éø¶Ûà �õÛ¦Ùø¶Û¶Ûà Áõà©Û ÍÛ¾Û›÷ÛÈÛÛé. 
 
 (b) •Û¾Ûé ©Ûé ¼Ûé •Û¨ÛÛé : 
  (1) ºéõÁõÛÁõà¶Ûà Áõà©Ûé  x4 – 10x3 + 44x2 – 104x + 96 = 0 Š�éõÅÛÛé. 
  (2) �õÛ¦Ùø¶Û¶Ûà Áõà©Ûé ÍÛ¾Ûà�õÁõ¨Û x3 + 6x2 – 12x + 32 = 0 Š�éõÅÛÛé. 
  (3) ›÷Ûé α, β, γ …é ÍÛ¾Ûà�õÁõ¨Û x3 – 12x + 16 = 0 ¶ÛÛ ¼Ûà›÷ ÐüÛé¿Û ©ÛÛé ¶Ûà˜Ûé¶ÛÛ ¼Ûà›÷ÈÛÛÇÛ 

ÍÛ¾Ûà�õÁõ¨ÛÛé ¾ÛéÇÈÛÛé. 

   (i) (α – β)2,  (β – γ)2,  (γ – α)2  …¶Ûé 

   (ii) α (β + γ), β (γ + α),  γ (α + β). 
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4. (a) ¸Ûó˜ÛÜÅÛ©Û ÍÛ×�éõ©ÛÛé ¾Ûä›÷¼Û R2 ¾ÛÛ× ÉÛÛ×�õÈÛ¶Ûä× μÛóäÈÛà¿Û ÍÛ¾Ûà�õÁõ¨Û  
l
r  = 1 + e cos θ ¾ÛéÇÈÛÛé. 

…¬ÛÈÛÛ 
 (a) a ÜªÛš¿ÛÛÈÛÛÇÛ …¶Ûé (δ, α) � éõ¶®ùÈÛÛÇÛ ÈÛ©ÛäÙÇ¶Ûä× μÛóäÈÛà¿Û ÍÛ¾Ûà�õÁõ¨Û ¾ÛéÇÈÛÛé. ›÷Ûé ÈÛ©ÛäÙÇ μÛóäÈÛ¾ÛÛ×¬Ûà 

¸ÛÍÛÛÁõ ¬ÛÛ¿Û ©ÛÛé ÈÛ©ÛäÙÇ¶Ûä× ÍÛ¾Ûà�õÁõ¨Û ¾ÛéÇÈÛÛé.  

 (b) •Û¾Ûé ©Ûé ¼Ûé •Û¨ÛÛé : 

  (1) ›÷Ûé ÉÛÛ×�õÈÛ¶Ûà ¸ÛÁõÍ¸ÛÁõ ÅÛ×¼Û ¶ÛÛÜ½Ûœ÷ÈÛÛ…Ûé P′SP …¶Ûé Q′SQ ÐüÛé¿Û ©ÛÛé ÍÛÛÜ¼Û©Û �õÁõÛé � éõ 
1

SP⋅SP′    +   
1

SQ⋅SQ′   =  …˜ÛÇ ™öé. 

  (2) ÍÛ¾Ûà�õÁõ¨Û r  = a cos θ + b sin θ, a, b ÉÛæ¶¿Ûé«ÛÁõ …˜ÛÅÛ, …é ÈÛ©ÛäÙÇ¶Ûä× Ü¶ÛÄõ¸Û¨Û �õÁéõ ™öé 
©Ûé¾Û ¼Û©ÛÛÈÛÛé ©Ûé¾Û›÷ ©Ûé¶Ûä× �éõ¶®ù …¶Ûé ÜªÛš¿ÛÛ ÉÛÛéμÛÛé. 

  (3) ›÷Ûé R3 ¾ÛÛ× �õÛéˆ Ý¼Û−äù¶ÛÛ ÜÍÛÜÅÛ¶¦øÁõà¿Û ¿ÛÛ¾Û (4, 
π
4 , 4) ÐüÛé¿Û ©ÛÛé ©Ûé¶ÛÛ× �õÛ©Ûë¡öà¿Û …¶Ûé 

•ÛÛéÅÛà¿Û ¿ÛÛ¾Û ¾ÛéÇÈÛÛé. 

 
5. (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. 

…¬ÛÈÛÛ 

 (a) ÍÛÛÜ¼Û©Û �õÁõÛé �éõ R3 ¾ÛÛ× ÍÛ¾Û©ÛÅÛ …¶Ûé •ÛÛéÅÛ�õ¶ÛÛé ÍÛÛ¾ÛÛ¶¿Û ™öé−ù …é�õ ÈÛ©ÛäÙÇ ™öé. 

 (b) •Û¾Ûé ©Ûé ¼Ûé •Û¨ÛÛé : 

  (1) ‘a’  ¶Ûà �õˆ Ý�õ¾Û©Û ¾ÛÛ¤éø ÍÛ¾Û©ÛÅÛ  x + y + z = a,  

   •ÛÛéÅÛ�õ  x2 + y2 + z2 – 2x – 2y – 2z – 13 = 0 ¶Ûé Í¸ÛÉÛë ? �õ¿ÛÛ Ý¼Û−äù…Ûé Í¸ÛÉÛÙÝ¼Û−äù…Ûé 
¬ÛÛ¿Û ? 

  (2) ÍÛÛÜ¼Û©Û �õÁõÛé �éõ •ÛÛéÅÛ�õÛé 

    x2 + y2 + z2  + 4x + 4y + 4z – 13 = 0  …¶Ûé 

    x2 + y2 + z2  − 20x – 36y – 14z + 73 = 0 ¼ÛÐüÛÁõ¬Ûà Í¸ÛÉÛë ™öé. 

  (3) ÈÛ©ÛäÙÇ r –
2
 – 2r– . (1, –2, 3) + 3 = 0, r– . (1, 5, –7) = 45 ¶ÛÛ � éõ¶®ù …¶Ûé ÜªÛš¿ÛÛ 

¾ÛéÇÈÛÛé. 

 
6. (a) R3  ¾ÛÛ× Ý¼Û−äù (α, β, γ) ¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬Û©Ûà …¶Ûé •ÛÛéÅÛ�õ  x2 + y2 + z2 = a2 ¶Ûé Í¸ÛÉÛÙ©Ûà ÍÛ›÷Ù�õ 

Áéõ”ÛÛ…Ûé ÈÛÛÇÛ ¸ÛÜÁõÍ¸ÛÉÛâ ÉÛ×� äõ¶Ûä× ÍÛ¾Ûà�õÁõ¨Û ¾ÛéÇÈÛÛé. 

…¬ÛÈÛÛ 

 (a) R3 ¾ÛÛ× ÍÛäÁéõ”ÛÛ  
x – α

l   = 
y – β

m   = 
z – γ

n   ›÷é¶ÛÛé …“Û ÐüÛé¿Û …¶Ûé ÜªÛš¿ÛÛ r ÐüÛé¿Û …éÈÛÛ 

ÍÛ¾Û¶ÛÇÛ�õÛÁõ¶Ûä× ÍÛ¾Ûà�õÁõ¨Û ¾ÛéÇÈÛÛé. 
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 (b) •Û¾Ûé ©Ûé ¼Ûé •Û¨ÛÛé : 

  (1) ÜÉÛÁõÛéÝ¼Û−äù (α, β, γ) …¶Ûé …ÛμÛÛÁõÈÛ’õ y2 = 4ax, z = 0 ÐüÛé¿Û …éÈÛÛ ÉÛ×� äõ¶Ûä× ÍÛ¾Ûà�õÁõ¨Û 
¾ÛéÇÈÛÛé. 

  (2) ÍÛÛÜ¼Û©Û �õÁõÛé � éõ  xy + yz + zx = 0 ÍÛ¾ÛÉÛ×� äõ −ùÉÛÛÙÈÛé ™öé, ©Ûé¶ÛÛ× ÉÛàÌÛÙ, …μÛÙ ÜÉÛÁõ:�õÛé¨Û 
…¶Ûé …“Û ¾ÛéÇÈÛÛé. 

  (3) …é�õ ÍÛ¾Û¶ÛÇÛ�õÛÁõ (4, –5, 3) Ý¼Û−äù¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬ÛÛ¿Û ™öé ©Ûé¶ÛÛé …“Û z-…“Û¶Ûé ÍÛ¾ÛÛ×©ÛÁõ 
©Û¬ÛÛ Ý¼Û−äù  (5, –2, 6) ¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬ÛÛ¿Û ™öé. …Û ÍÛ¾Û¶ÛÇÛ�õÛÁõ¶Ûä× ÍÛ¾Ûà�õÁõ¨Û ¾ÛéÇÈÛÛé. 

 

7. (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) ¸ÛÁõÈÛÅÛ¿Û›÷ ax2 + by2  = 2z  ¶ÛÛ× ©Ûé¶Ûà ¸ÛÁõ¶ÛÛ× Ý¼Û−äù (α, β, γ) …Û•ÛÇ¶ÛÛ Í¸ÛÉÛÙ©ÛÅÛ¶Ûä× 
ÍÛ¾Ûà�õÁõ¨Û ¾ÛéÇÈÛÛé.               

 (b) •Û¾Ûé ©Ûé ¼Ûé •Û¨ÛÛé : 

  (1) …é�õ¸ÛèÌ¥øà …Ü©ÛÈÛÅÛ¿Û›÷ 5x2 – 4y2 + 7z2 = 139  ¶ÛÛ ÍÛ¾Û©ÛÅÛ 20x + 4y – 21z = 19 
¶Ûé ÍÛ¾ÛÛ×©ÛÁõ Í¸ÛÉÛÙ©ÛÅÛÛé ¶ÛÛ ÍÛ¾Ûà�õÁõ¨ÛÛé …¶Ûé ©Ûé¾Û¶ÛÛ Í¸ÛÉÛÙÝ¼Û−äù…Ûé ¾ÛéÇÈÛÛé. 

  (2) 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  Δ ABC ¶ÛÛ ¾Ûμ¿Û�éõ¶®ù¶ÛÛé ¸Û¬Û 
a2

 x2 + 
b2

 y2 + 
c2

 z2 = 9 ™öé. 

  (3) ÍÛÛÜ¼Û©Û �õÁõÛé �éõ  λ ¶Ûà −ùÁéõ�õ Ý�õ¾Û©Û ¾ÛÛ¤éø ÍÛ¾Û©ÛÅÛ 

     
2x
a    +  

y
b  + 

2z
c    +  λ  ⎝⎜

⎛
⎠⎟
⎞x

a –  
2y
b  –  

z
c –  2   = 1,   

   ÉÛÛ×�õÈÛ›÷   
x2

a2   +  
y2

b2  –  
z2

c2   =  1 ¶Ûé Í¸ÛÉÛë ™öé. 
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Seat No. : ____________ 

FB-02 
Mathematics Paper-II 

(New Course)  
 
Time : 3 Hours]  [Total Marks: 105 
 
Instructions : (1) There are seven questions. 
 (2) Attempt all questions. 
 (3) All questions carry equal marks.   
 
1. (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. 
OR 

 (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 rank of a matrix.  

  Find the rank of a matrix  

⎣
⎢
⎡

⎦
⎥
⎤3 2 0 −1

1 −1 2 2
0 1 −3 −1

 . 

 (c) Attempt any one : 
  (1) Define symmetric and skew-symmetric matrices.  

   Express the matrix  A  =  

⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤2 3 1

4 3 1
11 2 4

  as a sum of symmetric and skew- 

symmetric matrices. 

  (2) For the matrix  A =  

⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤2 1 4

4 3 1
1 2 4

 , obtain A–1. 

 
2. (a) Define eigen value and eigen vector of a square matrix. Find the eigen values 

and corresponding eigen vectors of the matrix 

    A  =  
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤1 0 0

2 1 0
3 0 0
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 (b) 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. 
 (c) Using Crammer’s rule, obtain the solution of the system of linear equations 

given by    
   5x + 3y + 7z = 4  
   3x + 26y + 2z = 9  
   7x + 2y + 11z = 5 

OR 
2. (a) State and prove Caley-Hamilton theorem.   

 (b) Discuss the consistency of the following system of linear equations, find its 
solution using row-reduction method. 

   x + y + z = 3 
   x + 2y + 3z = 4 
   x + 4y + 9z = 6 

 (c) Using Caley-Hamilton theorem find the inverse of the matrix  

⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤ 7 –1 3

6  1 4
 2 4 8

 . 

 

3. (a) Explain Ferrari’s method to solve a Bi-Quadratic equation 
   ax4 + 4bx3 + 6cx2 + 4dx + e = 0. 
     a, b, c, d, e ∈ R,  a ≠ 0 

OR 
 (a) Explain Cardon’s method to solve cubic equation  
   ax3 + 3bx2 + 3cx + d = 0. 
     a, b, c, d ∈ R,  a ≠ 0 
 
 (b) Attempt any two : 
  (1) Solve the equation  x4 – 10x3 + 44x2 – 104x + 96 = 0 using Ferrari’s 

method. 
  (2) Solve the equation x3 + 6x2 – 12x + 32 = 0 using Cardon’s method. 
  (3) If α, β, γ are the roots of the equation x3 – 12x + 16 = 0 then obtain the 

equations whose roots are 
   (i) (α – β)2,  (β – γ)2,  (γ – α)2  and 
   (ii) α (β + γ), β (γ + α),  γ (α + β). 
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4. (a) In usual notations obtain the polar equation 
l
r  = 1 + e cos θ of a conic in R2. 

OR 

 (a) Obtain the polar equation of circle having centre at (δ, α) and radius ‘a’. If 
circle passes through pole, then what is its equation ? 

 (b) Attempt any two : 

  (1) If P′SP and Q′SQ are mutually perpendicular focal chords of conic, then 

prove that  
1

SP⋅SP′    +   
1

SQ⋅SQ′   =  constant. 

  (2) Prove that the equation r  = a cos θ + b sin θ  (a, b non-zero constants) 
represents a circle. Also find its centre and radius. 

  (3) Find Cartesian and spherical co-ordinates of a point whose cylindrical co-

ordinates are (4, 
π
4 , 4). 

 

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

OR 

 (a) Prove that the intersection of sphere and plane is a circle.  

 (b) Attempt any two : 

  (1) For what value of ‘a’ the plane x + y + z = a touches the sphere  

    x2 + y2 + z2 – 2x – 2y – 2z – 13 = 0 ? Obtain the point of contact. 

  (2) Prove that the spheres 

    x2 + y2 + z2  + 4x + 4y + 4z – 13 = 0  and 

    x2 + y2 + z2  − 20x – 36y – 14z + 73 = 0 touch each other externally. 

  (3) Find centre and radius of the circle 

     r –
2
 – 2r– . (1, –2, 3) + 3 = 0, r– . (1, 5, –7) = 45.  

 

6. (a) Obtain the equation of an enveloping cone having generator touching a sphere 
x2 + y2 + z2 = a2 and passing through a point (α, β, γ) in R3. 

OR 

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

l   = 
y – β

m   = 
z – γ

n   

and radius r in R3. 
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 (b) Attempt any two : 

  (1) Obtain the equation of a cone having vertex at (α, β, γ) and guiding curves 
y2 = 4ax, z = 0. 

  (2) Prove that the equation xy + yz + zx = 0 represents a right circular cone 
and also find its axis, the vertex and the semi-vertical angle. 

  (3) If the axis of the right circular cylinder passing through (4, –5, 3) is 
parallel to z–axis and passes through point (5, –2, 6) then find the equation 
of right circular cylinder. 

 

7. (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) Obtain the equation of the tangent plane at point (α, β, γ) to the paraboloid             
ax2 + by2  = 2z. 

 (b) Attempt any two : 

  (1) Find the equation of the tangent plane and the point of contact to              
the hyperboloid 5x2 – 4y2 + 7z2 = 139 of one sheet parallel to the plane           
20x + 4y – 21z = 19. 

  (2) 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 Δ ABC is 
a2

 x2 + 
b2

 y2 + 
c2

 z2 = 9.  

  (3) Prove that for all values of λ, the plane 

     
2x
a    +  

y
b  + 

2z
c    +  λ  ⎝⎜

⎛
⎠⎟
⎞x

a –  
2y
b  –  

z
c –  2   = 1   

   touches the conicoid   
x2

a2   +  
y2

b2  –  
z2

c2   =  1.  

    

  

___________ 
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Seat No. : ____________ 

FB-02 
Mathematics Paper-II 

(Old Course)  
 

 
Time : 3 Hours]  [Total Marks : 105 
 

ÍÛæ˜Û¶ÛÛ : (1) …Û ¸ÛóÊ¶Û¸ÛªÛ¾ÛÛ× � äõÅÛ ÍÛÛ©Û ¸ÛóÊ¶ÛÛé ™öé. 

 (2) ¼ÛμÛÛ ›÷ ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û ÅÛ”ÛÛé. 

 (3) −ùÁéõ�õ ¸ÛóÊ¶Û¶ÛÛ •Ûä̈ Û ÍÛÁõ”ÛÛ ™öé. 
    
 

1. (a) ÍÛÜ−ùÉÛ …ÈÛ�õÛÉÛ¶Ûà È¿ÛÛ”¿ÛÛ …Û¸ÛÛé. 

  ›÷Ûé x– = (x1, x2),   y– =  (y1, y2) ∈ R2 ÐüÛé¿Û ©Û¬ÛÛ  x–  +  y–  =  (x1 + x2, y1 + y2) …¶Ûé 

  α x– = (αx2, 0) α ∈ R ÈÛ¦éø È¿ÛÛ”¿ÛÛÜ¿Û©Û ÐüÛé¿Û ©ÛÛé R2  ÈÛÛÍ©ÛÜÈÛ�õ ÍÛÜ−ùÉÛ …ÈÛ�õÛÉÛ ™öé ? 
©Û¾ÛÛÁõÛ ›÷ÈÛÛ¼Û¶Ûä× ÍÛ¾Û¬ÛÙ¶Û �õÁõÛé. 

…¬ÛÈÛÛ 

 (a) ÍÛÜ−ùÉÛ …ÈÛ�õÛÉÛ¶ÛÛ Š¸ÛÛÈÛ�õÛÉÛ¶Ûà È¿ÛÛ”¿ÛÛ …Û¸ÛÛé. ›÷Ûé A …¶Ûé B …é ÍÛÜ−ùÉÛ …ÈÛ�õÛÉÛ V ¶ÛÛ ¼Ûé 
Š¸ÛÛÈÛ�õÛÉÛÛé ÐüÛé¿Û ©ÛÛé ÍÛÛÜ¼Û©Û �õÁõÛé � éõ A + B ¸Û¨Û V ¶Ûä× Š¸ÛÛÈÛ�õÛÉÛ ™öé. 

 (b) •Û¾Ûé ©Ûé ¼Ûé •Û¨ÛÛé : 

  (1) ÍÛÛÜ¼Û©Û �õÁõÛé �éõ A = {(x, y, z) | x + y + z = 0} …é R3 ¶Ûä× Š¸ÛÛÈÛ�õÛÉÛ ™öé. 

  (2) R3 ¶ÛÛ Š¸ÛÛÈÛ�õÛÉÛ SP {(1, 2, 1), (–1, 3, 2), (4, 5, –3)} ¾ÛÛ× ÍÛÜ−ùÉÛÛé (2, 1, 1) …¶Ûé 
(1, 1, 2) …ÛÈÛéÅÛÛ× ™öé �éõ ¶ÛÜÐü ©Ûé ¶Û‘õà �õÁõÛé. 

  (3) ›÷Ûé A …é ÍÛÜ−ùÉÛ …ÈÛ�õÛÉÛ V ¶ÛÛé …ÜÁõ�õ©Û Š¸Û•Û¨Û ÐüÛé¿Û ©ÛÛé ÍÛÛÜ¼Û©Û �õÁõÛé � éõ  

   (i) [A]  =  A  ⇔ A …é V ¶Ûä× Š¸ÛÛÈÛ�õÛÉÛ ™öé. 

   (ii) [[A]]  =  [A]. 
 
2. (a) Rn ¶ÛÛ ÍÛÜ−ùÉÛÛé¶Ûà ÍÛäÁéõ”Û ÍÈÛÛ¿Û«Û©ÛÛ …¶Ûé ÍÛäÁéõ”Û …ÈÛÅÛ×¼Û¶Û¶Ûà È¿ÛÛ”¿ÛÛ …Û¸ÛÛé. 

  ÍÛÛÜ¼Û©Û �õÁõÛé �éõ ÍÛäÁéõ”Û ÍÈÛÛ¿Û«Û •Û¨Û¶ÛÛé −ùÁéõ�õ Š¸Û•Û¨Û ÍÛäÁéõ”Û ÍÈÛÛ¿Û«Û ™öé. 
…¬ÛÈÛÛ 
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 (a)  ÍÛÛ¶©Û ¸ÛÜÁõ¾ÛÛ¨Ûà¿Û ÍÛÜ−ùÉÛ …ÈÛ�õÛÉÛ V ¶ÛÛ �õÛéˆ¸Û¨Û ÍÛäÁéõ”Û ÍÈÛÛ¿Û«Û •Û¨Û¶Ûé V ¶ÛÛ× …ÛμÛÛÁõ ÍÛäμÛà 
ÜÈÛÍ©Ûè©Û �õÁõà ÉÛ�õÛ¿Û ™öé ©Ûé¾Û ¼Û©ÛÛÈÛÛé. 

 (b)  •Û¾Ûé ©Ûé ¼Ûé •Û¨ÛÛé : 

  (1) R2  ¶ÛÛ …ÛμÛÛÁ {(3, 4), (4, 3)} ¶Ûé ÍÛÛ¸Ûé“Û ÍÛÜ−ùÉÛ (25, 25) ¶ÛÛ ¿ÛÛ¾Û ¾ÛéÇÈÛÛé. 

  (2) ›÷Ûé R3 ¶ÛÛ ªÛ¨Û ÍÛÜ−ùÉÛÛé x–, y–, z– ÍÛäÁéõ”Û ÍÈÛÛ¿Û«Û ÐüÛé¿Û ©ÛÛé ¼Û©ÛÛÈÛÛé �éõ  x–  +  y–,   y–  +  z–,    

z–  +  x–  ¸Û¨Û ÍÛäÁéõ”Û ÍÈÛÛ¿Û«Û ™öé. 

  (3) •Û¨Û {(1, 0, 1)} ¶Ûé R3 ¶ÛÛ ¼Ûé Ü½Û¶¶Û …ÛμÛÛÁõ ÍÛäμÛà ÅÛ×¼ÛÛÈÛÛé. 

 
3. (a) ÍÛäÁéõ”Û ¸ÛÜÁõÈÛ©ÛÙ¶Û¶Ûà È¿ÛÛ”¿ÛÛ …Û¸ÛÛé. 

  ÍÛÛÜ¼Û©Û �õÁõÛé �éõ ›÷Ûé  T : U → V  ÍÛäÁéõ”Û ¸ÛÜÁõÈÛ©ÛÙ¶Û ÐüÛé¿Û 

   ⇔  T(α x– + β y–) = α T(x–)  + βT(y–) 

     ∀ x, y ∈ U,   α, β ∈ R.  

…¬ÛÈÛÛ 

 (a) μÛÛÁõÛé �éõ T : U  → V  ÍÛäÁéõ”Û ¸ÛÜÁõÈÛ©ÛÙ¶Û ™öé. ÍÛÛÜ¼Û©Û �õÁõÛé � éõ  T …é�õ-…é�õ ÐüÛé¿Û ©ÛÛé …¶Ûé ©ÛÛé 
›÷ N(T) = {θU}. 

 
 (b) •Û¾Ûé ©Ûé ¼Ûé •Û¨ÛÛé : 

  (1) ÍÛÛÜ¼Û©Û �õÁõÛé �éõ T : R3 → R2, T (x, y, z) = (x + y, y + z) ÍÛäÁéõ”Û ¸ÛÜÁõÈÛ©ÛÙ¶Û ™öé 
©Ûé¾Û›÷ N(T) …¶Ûé R(T) ÉÛÛéμÛÛé. 

  (2) ÍÛÛÜ¼Û©Û �õÁõÛé �éõ ÍÛäÁéõ”Û ¸ÛÜÁõÈÛ©ÛÙ¶Û T : R3 → R3, T (x, y, z) = (x + y + z, y + z, z)  
È¿ÛÍ©Û ÍÛ×¸Û¶¶Û ™öé …¶Ûé T –1 ¾ÛéÇÈÛÛé. 

  (3) ÍÛäÁéõ”Û ¸ÛÜÁõÈÛ©ÛÙ¶Û T : R2 → R3, T(1, 1) = (2, 0, 1) …¶Ûé T(2, –1) = (1, –1, 1) ÐüÛé¿Û 
©ÛÛé T(x, y) ¾ÛéÇÈÛÛé ©Ûé¾Û›÷ T(2, 3) ÉÛÛéμÛÛé. 

 
4. (a) ÍÛäÁéõ”Û ¸ÛÜÁõÈÛ©ÛÙ¶Û ÍÛÛ¬Ûé ÍÛ×�õÇÛ¿ÛéÅÛ ËÛéÜ¨Û�õ¶Ûà È¿ÛÛ”¿ÛÛ …Û¸ÛÛé. 

  ›÷Ûé T : R2 → R2, T(x, y) = (x cos θ – y sin θ, x sin θ + y cos θ)  θ ∈ R …Û¸ÛéÅÛ 
ÍÛäÁéõ”Û ¸ÛÜÁõÈÛ©ÛÙ¶Û ÐüÛé¿Û …¶Ûé B1 = B2 = {e1, e2} …¶Ûé R2 ¶ÛÛ …ÛμÛÛÁõ ÐüÛé¿Û ©ÛÛé ËÛéÜ¨Û�õ      
[T : B1, B2] ¾ÛéÇÈÛÛé. 

…¬ÛÈÛÛ 
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 (a) ¸Ûó˜ÛÜÅÛ©Û ÍÛ×�éõ©Û¾ÛÛ× ÉÛÛ×�õÈÛ¶Ûä× μÛóäÈÛà¿Û ÍÛ¾Ûà�õÁõ¨Û  
l
r  = 1 + e cos θ ÍÈÛÄõ¸Ûé ¾ÛéÇÈÛÛé. 

 (b) •Û¾Ûé ©Ûé ¼Ûé •Û¨ÛÛé : 

  (1) ÍÛäÁéõ”Û ¸ÛÜÁõÈÛ©ÛÙ¶Û T : R2 → R3 ¾ÛéÇÈÛÛé �éõ ›÷é¬Ûà A = [T : B1, B2] ¬ÛÛ¿Û š¿ÛÛ×          

A  =  
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤1 2

 0 1
–1 3

  …¶Ûé  B1 = {(1, 2), (–2, 1)} ©Ûé¾Û›÷ B2 = {(1, –1, –1),   

(1, 2, 3), (–1, 0, 2)} …é …¶Ûä’õ¾Ûé R2 …¶Ûé R3 ¾ÛÛ× ’õÜ¾Û©Û …ÛμÛÛÁõÛé ™öé. 

  (2) ÍÛ¾Ûà�õÁõ¨Û 15 – 3r = r cos θ �õ¿ÛÛ ¸Ûó�õÛÁõ¶ÛÛé ÉÛÛ×�õÈÛ −ùÉÛÛÙÈÛé ™öé ? ©Ûé¶ÛÛ ¶ÛÛÜ½ÛÅÛ×¼Û¶Ûà 
ÅÛ×¼ÛÛˆ ¾ÛéÇÈÛÛé ©Ûé¾Û›÷ ©Ûé¶Ûä× �õÛ©Ûë¡öà¿Û ÍÛ¾Ûà�õÁõ¨Û ¾ÛéÇÈÛÛé. 

  (3) μÛóäÈÛà¿Û ¿ÛÛ¾Û ¸ÛμμÛÜ©Û¾ÛÛ× (2, π/6)  …¶Ûé  ( 3, π/3) Ý¼Û−äù…Ûé¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬Û©Ûà ÍÛäÁéõ”ÛÛ¶Ûä× 
μÛóäÈÛà¿Û ÍÛ¾Ûà�õÁõ¨Û ÉÛÛéμÛÛé. ©Ûé¶ÛÛ ¸ÛÁõ μÛóäÈÛ¾ÛÛ×¬Ûà −ùÛéÁéõÅÛÛ× ÅÛ×¼Û¶Ûà ÅÛ×¼ÛÛˆ ÉÛÛéμÛÛé. 

 
5. (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. 

…¬ÛÈÛÛ 

 (a) ÍÛÛÜ¼Û©Û �õÁõÛé �éõ ¾ÛÛ× R3 ÍÛ¾Û©ÛÅÛ …¶Ûé •ÛÛéÅÛ�õ¶ÛÛé ÍÛÛ¾ÛÛ¶¿Û ™öé−ù …é�õ ÈÛ©ÛäÙÇ ™öé. 

 (b) •Û¾Ûé ©Ûé ¼Ûé •Û¨ÛÛé : 

  (1) ‘a’  ¶Ûà �õˆ Ý�õ¾Û©Û ¾ÛÛ¤éø ÍÛ¾Û©ÛÅÛ x + y + z = a •ÛÛéÅÛ�õ  

   x2 + y2 + z2 – 2x – 2y – 2z – 13 = 0 ¶Ûé Í¸ÛÉÛë ? �õ¿ÛÛ Ý¼Û−äù…Ûé Í¸ÛÉÛÙÝ¼Û−äù…Ûé ¬ÛÛ¿Û ? 

  (2) ÍÛÛÜ¼Û©Û �õÁõÛé �éõ •ÛÛéÅÛ�õÛé  x2 + y2 + z2 + 4x + 4y + 4z – 13 = 0  …¶Ûé 

    x2 + y2 + z2  – 20x – 36y – 14z + 73 = 0 ¼ÛÐüÛÁõ¬Ûà Í¸ÛÉÛë ™öé. 

  (3) ÈÛ©ÛäÙÇ r– 

2
 – 2 r– ⋅ (1, –2, 3) + 3 = 0, r– ⋅ (1, 5, –7) = 45 ¶ÛÛ � éõ¶®ù …¶Ûé ÜªÛš¿ÛÛ 

ÉÛÛéμÛÛé. 

 

6. (a) R3 ¾ÛÛ× Ý¼Û−äù (α, β, γ) ¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬Û©Ûà …¶Ûé •ÛÛéÅÛ�õ x2 + y2 + z2 = a2  ¶Ûé Í¸ÛÉÛÙ©Ûà ÍÛ›÷Ù�õ 

Áéõ”ÛÛ…ÛéÈÛÛÇÛ ¸ÛÜÁõÍ¸ÛÉÛâ ÉÛ×�äõ¶Ûä× ÍÛ¾Ûà�õÁõ¨Û ¾ÛéÇÈÛÛé. 

…¬ÛÈÛÛ 

 (a) R3 ¾ÛÛ× ÍÛäÁéõ”ÛÛ  
 x – α

l   =  
 y – β

m   = 
 z – γ

n   ›÷é¶ÛÛé …“Û ÐüÛé¿Û …¶Ûé ÜªÛš¿ÛÛ r ÐüÛé¿Û …éÈÛÛ 

ÍÛ¾Û¶ÛÇÛ�õÛÁõ¶Ûä× ÍÛ¾Ûà�õÁõ¨Û ¾ÛéÇÈÛÛé. 
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 (b) •Û¾Ûé ©Ûé ¼Ûé •Û¨ÛÛé : 

  (1) ÜÉÛÁõÛéÝ¼Û−äù (α, β, γ) …¶Ûé …ÛμÛÛÁõÈÛ’õ y2 = 4ax, z = 0 ÐüÛé¿Û …éÈÛÛ ÉÛ×� äõ¶Ûä× ÍÛ¾Ûà�õÁõ¨Û 
ÉÛÛéμÛÛé. 

  (2) ÍÛÛÜ¼Û©Û �õÁõÛé �éõ xy + yz + zx = 0 ÍÛ¾ÛÉÛ×�äõ −ùÉÛÛÙÈÛé ™öé ©Ûé¶ÛÛ ÉÛàÌÛÙ, …μÛÙ ÜÉÛÁõ:�õÛé¨Û …¶Ûé 
…“Û ¾ÛéÇÈÛÛé. 

  (3) …é�õ ÍÛ¾Û¶ÛÇÛ�õÛÁõ (4, –5, 3) Ý¼Û−äù¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬ÛÛ¿Û ™öé ©Ûé¶ÛÛé …“Û z-…“Û ¶Ûé ÍÛ¾ÛÛ×©ÛÁõ 
©Û¬ÛÛ (5, –2, 6)  ¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬ÛÛ¿Û ™öé. …Û ÍÛ¾Û¶ÛÇÛ�õÛÁõ¶Ûä× ÍÛ¾Ûà�õÁõ¨Û ¾ÛéÇÈÛÛé. 

 

7. (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) ¸ÛÁõÈÛÅÛ¿Û›÷ ax2 + by2 = 2z ¶ÛÛ ©Ûé¶Ûà ¸ÛÁõ¶ÛÛ Ý¼Û−äù (α, β, γ)  …Û•ÛÇ¶ÛÛ Í¸ÛÉÛÙ©ÛÅÛ¶Ûä× ÍÛ¾Ûà�õÁõ¨Û 
¾ÛéÇÈÛÛé.              

 (b) •Û¾Ûé ©Ûé ¼Ûé •Û¨ÛÛé : 

  (1) …é�õ¸ÛèÌ¥øà …Ü©ÛÈÛÅÛ¿Û›÷ 5x2 − 4y2 + 7z2 = 139 ¶ÛÛ ÍÛ¾Û©ÛÅÛ  20x + 4y – 21z = 19 ¶Ûé 
ÍÛ¾ÛÛ×©ÛÁõ Í¸ÛÉÛÙ©ÛÅÛÛé¶ÛÛ ÍÛ¾Ûà�õÁõ¨ÛÛé …¶Ûé ©Ûé¾Û¶ÛÛ Í¸ÛÉÛÙÝ¼Û−äù…Ûé ¾ÛéÇÈÛÛé. 

  (2) 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  Δ ABC ¶ÛÛ ¾Ûμ¿Û� éõ¶®ù¶ÛÛé ¸Û¬Û  
a2

x2   +  
b2

y2   +  
c2

z2   =  9 ™öé. 

  (3) ÍÛÛÜ¼Û©Û �õÁõÛé �éõ λ ¶Ûà −ùÁéõ�õ Ý�õ¾Û©Û ¾ÛÛ¤éø ÍÛ¾Û©ÛÅÛ 

   
2x
a   + 

y
b  +  

2z
c   + λ   ⎝⎜

⎛
⎠⎟
⎞x

a – 
2y
b  – 

z
c – 2  = 1 ,  ÉÛÛ×�õÈÛ›÷  

x2

a2  +  
y2

b2  – 
z2

c2   =  1 ¶Ûé 

Í¸ÛÉÛë ™öé  

 

_________ 
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Seat No. : ____________ 

FB-02 
Mathematics Paper-II 

(Old Course)  
 

 
Time : 3 Hours]  [Total Marks : 105 
 

Instructions : (1) There are seven questions in this question paper. 

 (2) Attempt all questions. 

 (3) All questions carry equal marks. 
    
 

1. (a) Define vector space. 

  If x– = (x1, x2),   y– =  (y1, y2) ∈ R2 and  x–  +  y–  =  (x1 + x2, y1 + y2) and  

  α x– = (αx2, 0) α ∈ R are defined in R2, is R2 a vector space ?  Justify your 
answer. 

OR 

 (a) Define subspace of the vector space. If A and B are two subspaces of vector 
space V then prove that A + B is also subspace of V. 

 (b) Attempt any two : 

  (1) Prove that A = {(x, y, z) | x + y + z = 0} is a subspace of R3. 

  (2) Determine whether the vectors (2, 1, 1) and (1, 1, 2) belongs to the 
subspace SP {(1, 2, 1), (–1, 3, 2), (4, 5, –3)} of R3 or not. 

  (3) If A is a non-empty subset of a vector space V then prove that 

   (i) [A]  =  A  ⇔ A is a subspace of V 

   (ii) [[A]]  =  [A] 
 

2. (a) Define linear independence and linear dependence of vector of Rn. 

  Prove that every subset of a linearly independent set is linearly independent. 

OR 
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 (a) Every linearly independent subset of a finite dimensional vector space V can be 
extended up to a basis of V. 

 (b) Attempt any two : 

  (1) Obtain co-ordinates of the vector (25, 25) of the vector space R2 with 
respect to the basis {(3, 4), (4, 3)}. 

  (2) If  x–, y–, z– are three linearly independent vectors of R3, prove that  x–  +  y–,         

y–  +  z–,    z–  +  x– are also linearly independent vectors. 

  (3) Extend the set {(1, 0, 1)} to two different bases of vector space R3. 

 
3. (a) Define linear transformation. Prove that if T : U → V is linear transformation 

   ⇔  T(α x– + β y–) = α T(x–)  + βT(y–). 

     ∀ x, y ∈ U,   α, β ∈ R.  

OR 

 (a) T : U  → V is linear transformation. Prove that T is one-one if and only if      
N(T) = {θU}. 

 
 (b) Attempt any two : 

  (1) Prove that T : R3 → R2, T (x, y, z) = (x + y, y + z) is linear transformation. 
Also find N(T) and R(T). 

  (2) Prove that the linear transformation  
   T : R3 → R3, T (x, y, z) = (x + y + z, y + z, z) is non-singular.  

   Also find T –1. 

  (3) For linear transformation T : R2 → R3, T(1, 1) = (2, 0, 1) and                
T(2, –1) = (1, –1, 1), then find T(x, y). Also find T(2, 3). 

 
4. (a) Define matrix associated with a linear transformation. 

  If T : R2 → R2, T(x, y) = (x cos θ – y sin θ, x sin θ + y cos θ)  θ ∈ R is linear 
transformation and B1 = B2 = {e1, e2} are bases in R2 then find   [T : B1, B2]. 

OR 

 (a) In usual notations obtain the polar equation of a conic in R2 as  
l
r  = 1 + e cos θ. 
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 (b) Attempt any two : 

  (1) Obtain the linear transformation T : R2 → R3 so that A = [T : B1, B2] 

where  A  =  
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤ 1 2

 0 1
–1 3

  and B1 = {(1, 2), (–2, 1)} and  

   B2 = {(1, –1, –1),  (1, 2, 3), (–1, 0, 2)} are ordered basis of R2 and R3 

respectively. 

  (2) Which conic is represented by the equation 15 – 3r = r cos θ ? Obtain 
length of latusrectum & its Cartesian equation. 

  (3) Find the polar equation of the straight line passing through (2, π/6) and 
( 3, π/3). Find the length of perpendicular drawn from the pole upon it. 

 
5. (a) Obtain the equation of the tangent plane to the sphere x2 + y2 + z2 = a2 at the 

point P(α, β, γ) in R3. 
OR 

 (a) Prove that the intersection of sphere and plane is a circle. 

 (b) Attempt any two : 

  (1) For what value of ‘a’ the plane x + y + z = a touches the sphere  

    x2 + y2 + z2 – 2x – 2y – 2z – 13 = 0 ? Obtain the point of contact. 

  (2) Prove that the spheres x2 + y2 + z2 + 4x + 4y + 4z – 13 = 0  and 

    x2 + y2 + z2  – 20x – 36y – 14z + 73 = 0 touch each other externally. 

  (3) Find centre and radius of the circle  

    r– 

2
 – 2 r– ⋅ (1, –2, 3) + 3 = 0, r– ⋅ (1, 5, –7) = 45. 

 

6. (a) Obtain the equation of an enveloping cone having generator touching a sphere  

  x2 + y2 + z2 = a2 and passing through a point (α, β, γ) in R3. 

OR 

 (a) Obtain the equation of right circular cylinder having axis 

   
 x – α

l   =  
 y – β

m   = 
 z – γ

n   and radius r in R3. 
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 (b) Attempt any two : 

  (1) Obtain the equation of a cone having vertex at (α, β, γ) and guiding curves 
y2 = 4ax, z = 0. 

  (2) Prove that the equation xy + yz + zx = 0 represents a right circular cone 
and also find its axis, the vertex and the semivertical angle. 

  (3) If the axis of the right circular cylinder passing through (4, –5, 3) is 
parallel to z-axis and passes through point (5, –2, 6) then find the equation 
of right circular cylinder. 

 

7. (a) Obtain the condition that the plane lx + my + nz = p touches the central conicoid 
ax2 + by2 + cz2 = 1 and also find point of contact. 

OR 

 (a) Obtain the equation of the tangent plane at point (α, β, γ) to the paraboloid              
ax2 + by2 = 2z. 

 (b) Attempt any two : 

  (1) Find the equation of the tangent plane and the point of contact to                            
the hyperboloid 5x2 − 4y2 + 7z2 = 139 of one sheet parallel to the plane                     
20x + 4y – 21z = 139. 

  (2) 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 Δ ABC is  
a2

x2   +  
b2

y2   +  
c2

z2   =  9. 

  (3) Prove that for all values of λ, the plane  

   
2x
a   + 

y
b  +  

2z
c   + λ   ⎝⎜

⎛
⎠⎟
⎞x

a – 
2y
b  – 

z
c – 2  = 1  touches the conicoid   

    
x2

a2  +  
y2

b2  – 
z2

c2   =  1. 

 

_________ 
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