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  PART - A (MCQ) (20 × 1 = 20 Marks) 
Answer ALL Questions 

Marks 
K –  

Level 
CO 

1. The set of vectors 𝑆 = {(1,2), (2,3), (1, −1)} are  
(a) Linearly independent                             (b) Linearly dependent                                  
(c)   Basis                                                    (d) Both (a) & (b) 

1 K2 CO1 

2. The singleton non zero element is 
(a) Linearly independent                                                              (b) Linearly dependent                                 
(c) Neither Linearly independent nor Linearly dependent            (d) Generating set. 

1 K2 CO1 

3. The dimension of set of all 2 × 4 matrices over real is  
(a) 10                                 (b) 8                           (c) 9                               (d) 11 

1 K2 CO1 

4. Which of the following is not a subspace? 
(a) W={(𝑎, 0): 𝑎 ∈ 𝑅}                                                (b) W1={(0, 𝑎): 𝑎 ∈ 𝑅} 
(c) W={(a1,a2):2a1+3a2=0;a1,a2∈R}                           (d) W={(a1,a2):2a1+3a2=4;a1,a2∈R} 

1 K2 CO1 

5. Let 𝑇: 𝑉 → 𝑊 be a mapping and if 𝑁(𝑇) = {0}, then 𝑇 is 
(a) linear                         (b) one-one              (c) onto                 (d) none of the above 

1 K1 CO2 

6. Let 𝑇: 𝑉 → 𝑊 be a linear transformation,  𝑑𝑖𝑚 𝑉 = 3 and 𝑟𝑎𝑛𝑘 (𝑇) = 1. Then 
𝑛𝑢𝑙𝑙𝑖𝑡𝑦( 𝑇) = 
(a) 4                                    (b)2                             (c) 3                              (d) 1 

1 K2 CO2 

7. Let x=(1+i,4) and y=(2-3i,4+5i) then <x, y>=  
(a) 15-15i                            (b) 15+15i                   (c) 11-11i                     (d) 1+i      

1 K2 CO2 

8. Cauchy-Schwartz inequality is 
(a) |〈u,v〉|≥‖u‖‖v‖                                                                      (b) |〈u,v〉|=‖u‖‖v‖            
(c) |〈u,v〉|≤‖u‖‖v‖                                                                      (d) |〈u,v〉|≠‖u‖‖v‖ 

1 K1 CO2 

9. The partial differential equation by eliminating arbitrary constant from  
 𝑧 = (𝑥ଶ + 𝑎)(𝑦ଶ + 𝑏) is  
(a) 𝑝𝑞 =  4𝑥𝑦𝑧                  (b) 𝑝 = 4𝑥𝑦𝑧             (c) 𝑞 = 4𝑥𝑦𝑧               (d) 𝑝𝑥 + 𝑞𝑦 

1 K2 CO3 

10. The particular integral of   (𝐷ଶ + 3𝐷𝐷ᇱ − 4𝐷ᇱଶ)𝑧 = sin 𝑦 is 

(a)
ଵ

ସ

௦௜௡௬
                            (b) 

ଵ

ସ

௦௜௡௫
                       (c) 

ଵ

ସ

௖௢௦௫
                      (d) 

ଵ

ସ

௖௢௦௬
  

1 K2 CO3 

11. What are the Lagrange’s multipliers while solving the PDE  
𝑝𝑥(𝑦 − 𝑧) + 𝑞𝑦(𝑧 − 𝑥) = 𝑧(𝑥 − 𝑦)? 
(a) 𝑥, 𝑦, 𝑧                            (b) 1,1,1                      (c) 𝑦, 𝑧, 1                      (d) 𝑥, 𝑦, 1 

1 K2 CO3 

12. The complete integral of 𝑝ଶ + 𝑞ଶ = 1 is 
 (a) 𝑧 = 𝑎𝑥 ± √1 − 𝑎ଶ𝑦 + 𝑐                                      (b) 𝑧 = 𝑎𝑦 ± √1 − 𝑎ଶ𝑥 + 𝑐 
(c) 𝑧 = 𝑥 ± √1 − 𝑎ଶ𝑦 + 𝑐                                        (d)  𝑧 = 𝑦 ± √1 − 𝑎ଶ𝑥 + 𝑐 

1 K2 CO3 

13. If 𝐹[𝑓(𝑥)] = 𝐹(𝑠), then 𝐹ൣ𝑒௜௔௫𝑓(𝑥)൧ = 
(a) 𝐹(𝑠 − 𝑎)                   (b) 𝐹(𝑠 ± 𝑎)                 (c) 𝐹(𝑠 + 𝑎)            (d) None of the above 

1 K1 CO4 
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14. The Fourier Sine Transform of 𝑓(𝑥) = 𝑒ି௫ is 

(a)ට
ଶ

గ

ଵ

  ଵା௦మ                     (b) ට
ଶ

గ

௦

  ଵା௦మ                         (c) ට
ଵ

ଶగ

௦

  ଵା௦మ           (d) ට
ଵ

ଶగ

ଵ

  ଵା௦మ 

1 K2 CO4 

15. The convolution of two functions 𝑓(𝑥) and 𝑔(𝑥) is defined as  

(a)  (𝑓 ∗ 𝑔)(𝑥) =
ଵ

√ଶగ
∫ 𝑓(𝑡)𝑔(𝑥 − 𝑡)𝑑𝑡.

ஶ

ିஶ
         (b) (𝑓 ∗ 𝑔)(𝑥) =

ଵ

√ଶ
∫ 𝑓(𝑡)𝑔(𝑥 − 𝑡)𝑑𝑡.

ஶ

ିஶ
 

(c) (𝑓 ∗ 𝑔)(𝑥) =
ଵ

√ଶ
∫ 𝑓(𝑡)𝑔(𝑥 − 𝑡)𝑑𝑡.

ஶ

ିஶ
            (d) (𝑓 ∗ 𝑔)(𝑥) =

√ଶ

√గ
∫ 𝑓(𝑡)𝑔(𝑥 − 𝑡)𝑑𝑡.

ஶ

ିஶ
 

1 K1 CO4 

16. Choose the self-reciprocal function under Fourier Transform 

 (a) 𝐹[𝑒ି௫] = 𝑒ି௦                                                            (b) 𝐹 ൤𝑒ି
ೣమ

మ ൨ = 𝑒ି
ೞమ

మ  

(c) 𝐹 ቂ𝑒ି
ೣ

మቃ = 𝑒ି
ೞ

మ                                                            (d) 𝐹 ൤𝑒ି
ೣమ

ర ൨ = 𝑒ି
ೞమ

ర   

1 K1 CO4 

17. 𝑍[1] is 
(a) 

௭

௭ିଵ
                               (b)  

ି௭

௭ିଵ
                                     (c) 

௭

ଵି௭
                       (d)  

௭

௭ାଵ
 

1 K2 CO5 

18. The 𝑍 transform of the function 4(2௡)is 
(a) 4

௭

௭ିଶ
                            (b) 2

௭

௭ିଶ
                                   (c) 

௭

௭ିଶ
                        (d)  

௭

௭ିସ
 

1 K2 CO5 

19. If 𝑍[𝑓(𝑛)] = 𝐹(𝑧),  then 𝑍[𝑎௡𝑓(𝑛)] = 

(a)𝐹(𝑎𝑧)                           (b) 𝐹 ቀ
௭

௔
ቁ                                  (c) 𝐹 ቀ

௔

௭
ቁ                    (d) 𝐹(𝑎) 

1 K1 CO5 

20. The difference equation by eliminating arbitrary constant from 
𝑢௡ = 𝑎 2௡ାଵ is  
(a) 2𝑢௡ାଵ − 𝑢௡ = 0     (b) 𝑢௡ାଵ + 2𝑢௡ = 0     (c) 𝑢௡ାଵ − 2𝑢௡ = 0     (d) 𝑢௡ାଵ − 𝑢௡ = 0 

1 K2 CO5 

     

 PART - B (10 × 2 = 20 Marks) 
Answer ALL Questions 

   

21. Define single criterion condition for subspace. 2 K1 CO1 

22. Show that the vectors (1,2,3),(3,-2,1),(1,-6,-5) in 𝑅ଷ are linearly dependent over 𝑅. 2 K2 CO1 

23. If 𝑇: 𝑅ଶ → 𝑅ଶ is defined by 𝑇(𝑎ଵ, 𝑎ଶ) = (2𝑎ଵ + 𝑎ଶ, 𝑎ଵ). Verify whether T is a linear 
transformation. 

2 K2 CO2 

24. Define Orthogonal vectors. 2 K1 CO2 

25. Find the partial differential equation by eliminating arbitrary function ‘f’ from the relation 
𝑧 = 𝑓(𝑥ଶ + 𝑦ଶ). 

2 K2 CO3 

26. Find the complete integral of 𝑝 + 𝑞 = 𝑝𝑞. 2 K2 CO3 

27. Define Fourier Transform pair. 2 K1 CO4 

28. Find the Fourier cosine transform of 𝑒ି௫. 2 K2 CO4 

29. State linearity property of Z-transform. 2 K1 CO5 

30. Find Zቂ
௔೙

௡!
ቃ. 

2 K2 CO5 

     

  PART - C (6 × 10 = 60 Marks) 
Answer ALL Questions 

   

31. a)  Let V be the set of all polynomials of degree ≤ 𝑛,including the zero polynomial in 
𝐹[𝑥].Prove that V is a vector space over F. 

10 K3 CO1 

  OR    

 b) i) Determine if the set {𝑥ଷ + 2𝑥ଶ, −𝑥ଶ + 3𝑥 + 1, 𝑥ଷ − 𝑥ଶ + 2𝑥 − 1}  is linearly 
dependent or linearly independent in 𝑅ଷ(𝑅). 

5 K3 CO1 

    ii) Check if (2,6,8) can be expressed as a linear combination 
of (1,2,1), (−2, −4, −2), (0,2,3), (2,0, −3), (−3,8,16). 

5 K3 CO1 

      



32. a) In the inner product space 

 (1, 0,1), (1, 0, 1), (0, 3, 4)B  
process find an orthogonal basis. Hence find an orthonormal basis.

  

 b) Let 𝑇: 𝑅ଷ → 𝑅ଶ be defined by T
not. Find ( )N T , ( )R T  and hence verify the dimension theorem.

   

33. a) Solve (𝐷ଶ + 𝐷𝐷ᇱ − 6𝐷ᇱଶ)𝑧 =

  

 b) Solve (3𝑧 − 4𝑦)𝑝 + (4𝑥 − 2𝑧

   

34. a) 
Find the Fourier transform of 𝑓

and hence deduce that  (𝑖) ∫
௦௜௡ஶ

଴

  

 b) Evaluate ∫
௫మ

௫మା௔మ) (௫మା௕మ)

ஶ

଴(
𝑑𝑥  

   

35. a) Using convolution theorem, find inverse Z 

  

 b) Using   Z-transform, solve 𝑦௡ା

   

36. a) i) Determine {1 + 2𝑥 + 𝑥ଶ , 3 +

    ii) Let ( )V P R , the vector space of polynomials over 
1

0

, ( ) ( )f g f t g t dt  , where 

‖𝑓 + 𝑔‖. 
  

 b) i) 

Show that the matrices  

     ii) If T:𝑅ଶ → Rଷis a linear transformation such that 
(1, −1,4) .  
Determine T.  

(2,5), (8,11)T T . 
 

In the inner product space 3( )R R with the standard inner product, 

(1, 0,1), (1, 0, 1), (0,3, 4)  is a basis. By Gram-Schmidt orthogonalization 

process find an orthogonal basis. Hence find an orthonormal basis. 
OR 

T(x, y, z) = (2x − y, 3z). Verify whether T  is linear or 
and hence verify the dimension theorem. 

𝑥ଶ𝑦 + 𝑒ଷ௫ା௬. 

OR 
)𝑞 = 2𝑦 − 3𝑥. 

𝑓(𝑥) = ൜
1 − |𝑥|,   |𝑥| < 1

0,              |𝑥| ≥ 1   
  

௦௜௡మ௧

௧మ 𝑑𝑡   (𝑖𝑖) ∫
௦௜௡ర௧

௧ర

ஶ

଴
𝑑𝑡  

OR 

 using Fourier Sine Transform. 

Using convolution theorem, find inverse Z – transform of
௭మ

(௭ି௔)(௭ି௕)
. 

OR 

ାଶ + 6𝑦௡ାଵ + 9𝑦௡ = 2௡ given that  𝑦଴ = 0, 𝑦ଵ =

𝑥ଶ , 𝑥 + 𝑥ଶ} is a basis for 𝑃ଶ(𝑅). 

, the vector space of polynomials over R  with inner product defined by 

, where ( ) 2f t t  , 2( ) 2 3g t t t   . Find, ‖𝑓

OR 

 generate   

is a linear transformation such that 𝑇(1,1) = (1,0,2), 𝑇(

with the standard inner product, 

Schmidt orthogonalization 

10 K3 CO2 

   

is linear or 10 K3 CO2 

   

10 K3 CO3 

   

10 K3 CO3 

   

10 K3 CO4 

   

10 K3 CO4 

   

10 K3 CO5 

   

= 0. 10 K3 CO5 

   

5 K3 CO1 

with inner product defined by 

𝑓‖ and 

5 K3 CO2 

   

. 

5 K3 CO1 

(2,3) = 5 K3 CO2 


