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Question Paper Code  12902 
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20BSMA301 - LINEAR ALGEBRA, PARTIAL DIFFERENTIAL EQUATIONS AND 
TRANSFORMS 

Regulations - 2020 
Duration: 3 Hours           Max. Marks: 100 

  PART - A (10  2 = 20 Marks) 
Answer ALL Questions 

Marks 
K – 

Level 
CO 

1. Define linear combination. 2 K1 CO1 

2. Show that the vectors (1,2,3),(3,-2,1),(1,-6,-5) in 𝑅ଷ are linearly dependent 
over 𝑅. 

2 K2 CO1 

3. State Dimension theorem 2 K1 CO2 

4. Is there a linear transformation 3 2:T R R such that (1, 0, 3) (1,1)T   
and ( 2, 0, 6) (2,1)T    ? Justify. 

2 K2 CO2 

5. Solve   ቂ𝐷ଶ − 4𝐷𝐷 + 3𝐷మቃ 𝑧 = 0. 
2 K2 CO3 

6. Form the  PDE by eliminating the arbitrary constants a, b from                             
(𝑥 − 𝑎)ଶ + (𝑦 − 𝑏)ଶ + 𝑧ଶ = 1. 

2 K1 CO3 

7. Find the Fourier sine transform of 𝑓(𝑥) =
ଵ

௫
. 2 K2 CO4 

8. Define convolution theorem for Fourier transforms. 2 K1 CO4 

9. Find Z[𝑛ଶ]. 2 K2 CO5 

10. Form the difference equation from the relation 𝑦௡ = 𝑎 + 𝑏. 3௡ 2 K1 CO5 

     

  PART - B (5  16 = 80 Marks) 
Answer ALL Questions 

   

11. a) i) Show that Fn ={(𝑎ଵ, 𝑎ଶ, … , 𝑎௡): 𝑎௜ ∈ 𝐹} is a vector space over 𝐹 with 
respect to addition and scalar multiplication defined component wise. 

10 K3 CO1 

    ii) Determine whether the set  
𝑊 = {(𝑎ଵ, 𝑎ଶ): 2𝑎ଵ + 3𝑎ଶ = 0: 𝑎ଵ, 𝑎ଶ ∈ 𝑅ଶ} is subspace or not. 

6 K3 CO1 

  OR    

 b) i) Check whether 2𝑥ଷ − 2𝑥ଶ + 12𝑥 − 6 is a linear combination of 
𝑥ଷ − 2𝑥ଶ − 5𝑥 − 3 and 3𝑥ଷ − 5𝑥ଶ − 4𝑥 − 9. 

8 K3 CO1 

      ii) Test whether the set of vectors {(1, −3, −2), (−3,1,3), (−2, −10,2)} 
in 𝑅ଷ form a basis of 𝑅ଷ over R. 

8 K3 CO1 
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12. a) i) If T:𝑅ଶ → Rଷis a linear transformation such that (1,1) (1, 0, 2)T  , 
(2, 3) (1, 4, 4)T    

(a) Determine T. 

(b) (2, 5), (8,11)T T . 
(c) Rank T. 

      (d)Is T one-to-one or onto? 

8 K3 CO2 

ii) Let ( )V P R , the vector space of polynomials over R  with inner 

product defined by 
1

0

, ( ) ( )f g f t g t dt  , where ( ) 2f t t  , 

2( ) 2 3g t t t   . Find ‖𝑓‖, ‖𝑓 + 𝑔‖ and g . 

8 K3 CO2 

  OR    

 b) Find an Orthonormal basis of the inner product space 3( )R R  with 

the standard inner product, given the basis  (1,0,1), (0,1,1), (1,3,3)

using Gram-Schmidt process. Also find the Fourier coefficients of 
the vector (1,1,2)  relative to the Orthonormal basis.sa 

16 K3 CO2 

      

13. a) i) Solve (𝑚𝑧 − 𝑛𝑦)𝑝 + (𝑛𝑥 − 𝑙𝑧)𝑞 = 𝑙𝑦 − 𝑚𝑥. 8 K3 CO3 

    ii) Solve 𝑧 = 𝑝𝑥 + 𝑞𝑦 + 𝑝ଶ − 𝑞ଶ. 8 K3 CO3 

 OR    

 b) i) Solve ቂ𝐷ଶ − 𝐷మቃ 𝑧 = 𝑒௫ାଶ௬ + sin (2𝑥 − 𝑦). 
8 K3 CO3 

   ii) Solve (𝑥ଶ − 𝑦𝑧)𝑝 + (𝑦ଶ − 𝑥𝑧)𝑞 = (𝑧ଶ − 𝑥𝑦). 8 K3 CO3 

      

14. a) Find the Fourier transform of the function  f x  defined by

 
21 1

0 1

x in x
f x

in x

   


 . Hence prove that 

න
𝑠𝑖𝑛𝑠 − 𝑠𝑐𝑜𝑠𝑠

𝑠ଷ

∞

଴

𝑐𝑜𝑠 ቀ
𝑠

2
ቁ 𝑑𝑠 =

3𝜋

16
 

Also show that ∫ ቀ
௫௖௢௦௫ି௦௜௡௫

௫య
ቁ

ଶஶ

଴
𝑑𝑥 =   

గ

ଵହ
. 

16 K3 CO4 

  OR    

 b) i) Evaluate ∫
௫మ

௫మା௔మ) (௫మା௕మ)

ஶ

଴(
𝑑𝑥using Fourier Transform. 

8 K3 CO4 

   ii) 
Evaluate 

 
2

22
0 1

x dx

x




  using Parseval’s identity. 

8 K3 CO4 
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15. a) i) 

Find the inverse Z-transform of  1)1( 2

2



zz

zz

   using partial 
fraction. 

8 K3 CO5 

   ii) Using   Z-transform, solve 𝑦௡ାଶ + 6𝑦௡ାଵ + 9𝑦௡ = 2௡ given that 
𝑦଴ = 0, 𝑦ଵ = 0 

8 K3 CO5 

  OR    

 b) i) Using convolution theorem, find inverse Z-transform of
଼௭మ

(ଶ௭ିଵ)(ସ௭ିଵ)
. 

8 K3 CO5 

    ii) Find the Z transform of {
ଵ 

(௡ାଵ)!  
} and {cos

௡గ

ଶ   
  }. 8 K3 CO5 

 


