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Vector Space: (8 Marks Questions) 

1. Show that the set 𝑉 = {𝑓|𝑓 𝑖𝑠 𝑎𝑛 𝑒𝑣𝑒𝑛 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛} with usual addition and 

scalar multiplication is a vector space.          (Apr’ 18) 

2. Show that the set 𝑉 = {(𝑥, 𝑦, 0)|𝑥, 𝑦 ∈  ℝ} with usual addition and scalar 

multiplication is a vector space.          (Apr’ 18) 

Subspace (4 Marks Questions) 

3. Show that the following subsets are subspaces of ℝ3 under usual 

addition and scalar multiplication. 

a) 𝑊 = {(𝑥, 𝑦, 𝑧)|𝑥 − 𝑦 + 𝑧 = 0}     (Apr’ 18) 

b) 𝑊 = {(𝑥, 𝑦, 𝑧)|2𝑥 + 3𝑦 − 𝑧 = 0}     (Apr’ 17) 

4. Determine whether 𝑊 = {(𝑥, 𝑦, 𝑧)|𝑥 + 𝑦 + 𝑧 = 0} is a subspace of ℝ3. 

(Apr’ 18, Apr’ 17, Apr’16, Apr’15) 

5. Let 𝑀2(ℝ) be real vector space. Let 𝑊 = {𝐴 ∈ 𝑀2(ℝ)|𝐴 𝑖𝑠 𝑖𝑛𝑣𝑒𝑟𝑡𝑖𝑏𝑙𝑒 𝑚𝑎𝑡𝑟𝑖𝑥}. 

Is 𝑊 a subspace of 𝑀2(ℝ)? Justify.(Apr’ 18) 

6. Let 𝑉 = 𝑀3(ℝ) i.e. the set of all 3 × 3 matrices with real entries be real 

vector space. Let 𝑊1 = {𝐴 ∈ 𝑀3(ℝ)|𝐴𝑡 = 𝐴}, 𝑊2 = {𝐴 ∈ 𝑀3(ℝ)|𝐴𝑡 = −𝐴} Show 

that 𝑊1 and 𝑊2 are subspaces of 𝑀3(ℝ). (Apr’ 18) 

7. Let V be a vector space of all real valued functions defined on [0, 1]. Let  

𝑊 = {𝑓|𝑓 (
1

2
) = 0}be the subset of V. Show that W is a subspace of V. 

(Apr’ 15) 

Linear Dependence & Independence(4 Marks Questions) 

8. Let {�̅�1, �̅�2, �̅�3} be linearly independent set of vectors in a vector space V. 

Let �̅�1 = �̅�1, �̅�2 = �̅�1 + �̅�2, �̅�3 = �̅�1 + �̅�2 + �̅�3. Prove that {�̅�1, �̅�2, �̅�3} is linearly 

independent set.(Apr’ 18) 

9. Show that the set {(1, 1, 0), (1, 1, 1), (1, 0, 0)} is linearly independent.  

(Apr’ 18, Apr’ 17, Apr’ 16, Apr’ 15) 

10. Determine whether the set {(1, 2, −3), (2, 5, 7), (3, 7, 10)} is linearly 

independent.                                                      (Apr’ 17, Apr’ 16, Apr’ 15) 

11. Show that 𝐵 = {1 + 2𝑥 + 𝑥2, 2 + 𝑥, 1 − 𝑥 + 2𝑥2}is linearly independent.  

(Apr’ 17) 

12. Show that the vectors �̅�1 = 𝑒𝑥 , �̅�2 = 𝑐𝑜𝑠𝑥, �̅�3 = 𝑠𝑖𝑛𝑥are linearly 

independent in the function space.    (Apr’ 16, Apr’ 15) 
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1. Show that 𝐵 = {1 + 2𝑥 − 3𝑥2, 1 − 3𝑥 + 2𝑥2, 2 − 𝑥 + 5𝑥2} is basis for real vector 

space Ρ2. Also find coordinate vector of 1 + 2𝑥 + 3𝑥2 relative to this basis. 

          (8 marks, Apr.18) 

 

2. Determine the dimension and basis for the solution space of the system. 

𝑥1 + 2𝑥2 − 4𝑥3 + 3𝑥4 − 𝑥5 = 0 

𝑥1 + 2𝑥2 − 2𝑥3 + 2𝑥4 + 𝑥5 = 0 

2𝑥1 + 4𝑥2 − 2𝑥3 + 3𝑥4 + 4𝑥5 = 0 

           (8 marks, Apr.16) 

3. Determine whether the set  

i. 𝑆 = {(1, 2,−3), (1,−3, 2), (2,−1, 5)}     (4 marks, Apr.16) 

ii. 𝑆 = {(−1, 2, 3), (2, 5, 7), (3, 7, 10)}     (4 marks, Apr.18) 

are basis for ℝ3. 

 

4. Show that 

i. 𝐵 = {(3, 0,−6), (−4, 1, 7), (−2, 1, 5)}     (4 marks, Apr.16) 

ii. 𝐵 = {(1, 0, 0), (1, 1, 0), (1, 1, 1)}      (4 marks, Apr.17) 

iii. 𝐵 = {(1, 1, 1), (0, 1, 1), (0, 0, 1)}      (4 marks, Apr.17) 

are basis for vector space ℝ3. 

 

5. Let �̅�1 = (1,2,1), �̅�2 = (2,9,0), �̅�3 = (3, 3, 4). Show that the set 𝑆 = {�̅�1, �̅�2, �̅�3} is a 

basis for ℝ3. Find the coordinate vector of �̅� = (5,−1,9) w.r.t. 𝑆. 

  (4 marks, Apr.18) 

 

6. Let �̅�1 = (1,2,3), �̅�2 = (2,3,1), �̅�3 = (3, 1, 2). Show that the set 𝑆 = {�̅�1, �̅�2, �̅�3} is a 

basis for ℝ3. Find the coordinate vector of �̅� = (9, 4, 11) w.r.t. 𝑆. 

 (4 marks, Apr.18) 

 

7. Show that {1 + 𝑥 + 𝑥2, −1 + 𝑥, 1 + 2𝑥 + 𝑥2} is basis for real vector space Ρ2. 

          (4 marks, Apr.18) 

 

8. Show that the set {1, 𝑡 + 1, 𝑡2 + 1} is a basis for Ρ2. Express  

𝑝(𝑡) = 𝑡2 + 𝑡 + 1as a linear combination of vectors in that basis. 

           (4 marks,Apr.18) 

9. Let 𝑆 = {𝑒1, 𝑒2, 𝑒1 + 𝑒2} where 𝑒1 = (1, 0, 0), 𝑒2 = (0, 1, 0), 𝑒3 = (0, 0, 1). Find 𝐿(𝑆). 

          (4 marks, Apr.16) 
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10. Show that 𝑆 = {(1, 1, 0), (1, 1, 1), (1, 0, 0)} span ℝ3.   (4 marks, Apr.17) 

 

11. Express �̅� = (5,−12, 3) as a linear combination of vectors �̅�1 = (1, 2, 3), �̅�2 =

(−4, 5, 6),�̅�3 = (7, −8, 9).       (4 marks, Apr.17) 

 

12. Let 𝑊 = {(𝑥, 𝑦, 𝑧,𝑤)|𝑦 + 𝑧 = 0, 𝑥 = 𝑤} be a subspace of ℝ4. Find the basis and 

dimension of ℝ4.       (4 marks, Apr.15, Apr.16) 

 

13. Let 𝑉 = 𝑀3(ℝ) the set of all 3 × 3 matrices with real entries be real vector space. 

Let 𝑊1 = {𝐴 ∈ 𝑀3(ℝ)|𝐴
𝑡 = 𝐴}, 𝑊2 = {𝐴 ∈ 𝑀3(ℝ)|𝐴

𝑡 = −𝐴} be subspaces of V. Find basis 

and dimension of 𝑊1and 𝑊2.         

           (4 marks, Apr.18) 

14. Find basis for the subspace spanned by the vectors (1, 1, 1), (1, 2, 3) and (2, 3, 5) of 

ℝ3.          (4 marks, Apr.15, Apr.16) 

 

15. Find basis and dimension of row space of matrix   

 

 

 

 

 

 

 

 

 

 

 

 

(4 marks, Apr.17) 

 

16. Find a basis for the null space, row space and column space of  

 

 

 

 

 

 

 

 

 

 

 

 

 

(8 marks, Apr.18) 
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1. Find the range and kernel of the linear transformation 𝑇: ℝ3 ⟶ ℝ3 defined 

as T[
𝑥
𝑦
𝑧

] = [

𝑥 + 𝑧
𝑥 + 𝑦 + 2𝑧

2𝑥 + 𝑦 + 3𝑧
]. Also find the rank and nullity of T.  

         (Apr. 15, 8 Marks) 

2. Let 𝑇: ℝ3 ⟶ ℝ3 be a linear map with T𝑒1̅ = 𝑒2̅, T𝑒2̅ = 𝑒3̅ 𝑎𝑛𝑑 𝑇𝑒3̅ = 0, 

where 𝑒1̅ = (1, 0, 0), 𝑒2̅ = (0, 1, 0) 𝑎𝑛𝑑 𝑒3̅ = (0,0,1). Show that 𝑇 ≠ 0, 𝑇2 ≠

0 𝑏𝑢𝑡 𝑇3 = 0.                        (Apr. 18, 4 Marks) 

3. Find domain and codomain of 𝑇2 ∘ 𝑇1 and find 𝑇2 ∘ 𝑇1(𝑥, 𝑦) if 𝑇1(𝑥, 𝑦) =

(2𝑥, 3𝑦), 𝑇2(𝑥, 𝑦) = (𝑥 − 𝑦, 𝑥 + 𝑦).               (Apr. 18, 4 Marks) 

4. Let 𝑇1: ℝ2 ⟶ ℝ2 and 𝑇2: ℝ2 ⟶ ℝ3 be a linear transformation given by  

𝑇1(𝑥, 𝑦) = (𝑥 + 𝑦, 𝑦), 𝑇2(𝑥, 𝑦) = (2𝑥, 𝑦, 𝑥 + 𝑦)  

Find formula for 𝑇2 ∘ 𝑇1.       (Apr. 16, 4 Marks) 

5. Compute 𝑇2 ∘ 𝑇1(𝑥, 𝑦, 𝑧) if 𝑇1(𝑥, 𝑦, 𝑧) = (𝑥 − 𝑦, 𝑦 + 𝑧, 𝑥 − 𝑧),  

𝑇2(𝑥, 𝑦, 𝑧) = (0, 𝑥 + 𝑦 + 𝑧).             (Apr. 15, 16, 18, 4 Marks) 

6. Verify rank-nullity theorem for linear transformation 𝑇: ℝ3 ⟶ ℝ3 given by 

𝑇(𝑥, 𝑦, 𝑧) = (𝑥 + 𝑦 − 𝑧, 𝑥 − 2𝑦 + 𝑧, −2𝑥 − 2𝑦 + 2𝑧). 

   (Apr. 15, 16,17, 18, 8 Marks) 

7. Let 𝑇: ℝ3 ⟶ ℝ3 given by 𝑇(𝑥, 𝑦, 𝑧) = (𝑥 + 𝑦 + 2𝑧, 𝑥 + 𝑧, 2𝑥 + 𝑦 + 3𝑧). Find 

Kernel and image of T.       (Apr. 16, 8 Marks) 

8. Let 𝑇: ℝ3 ⟶ ℝ3 be defined by 𝑇(𝑥, 𝑦, 𝑧) = (𝑥 + 3𝑦 + 𝑧, 𝑥 + 2, 𝑥 + 𝑦 − 𝑧). 

Determine whether T is a linear transformation.            (Apr. 17, 4 Marks) 

9. If 𝑇: ℝ3 ⟶ ℝ3is defined by 𝑇(𝑥, 𝑦, 𝑧) = (2𝑥 − 3𝑦 − 3𝑧, 𝑥 + 𝑧, 𝑦 + 𝑧) then show 

that T is a linear transformation.                  (Apr. 17,18, 4 Marks) 

10. Let 𝑇: ℝ3 ⟶ ℝ3 be a linear transformation defined by 𝑇(𝑥, 𝑦, 𝑧) =

(𝑥, 𝑦, 𝑥 + 𝑦 + 𝑧). Find Ker (T).            (Apr. 15,17, 4 Marks) 

11. Find rank of the linear transformation 𝑇: ℝ3 ⟶ ℝ3 given by 𝑇(𝑥, 𝑦, 𝑧) =

(𝑥 + 𝑦 − 3𝑧, 2𝑥 − 2𝑦 + 𝑧, −2𝑥 − 2𝑦 + 6𝑧).                                              (Apr. 17, 4 Marks) 



12. Let 𝐴 = [
−1 2 1   3  4
   0 0 2 −1 0

 ] and let 𝑇: ℝ5 ⟶ ℝ2 be a linear transformation 

such that 𝑇𝐴(𝑋) = 𝐴𝑋. Find 𝑇(1,0, −1,3,0).    (Apr. 16, 4 Marks) 

13. Let 𝑇: ℝ2 ⟶ ℝ2 be a linear map such that 𝑇(1, 1) = (0,2), 𝑇(1, −1) = (2, 0). 

Find formula for 𝑇(𝑥, 𝑦), hence compute 𝑇(−2, 1). 

14. 𝑇: ℝ4 ⟶ ℝ3 be the linear transformation given by the formula 

𝑇(𝑥1, 𝑥2, 𝑥3, 𝑥4) = (4𝑥1 + 𝑥2 − 2𝑥3 − 3𝑥4, 2𝑥1 + 𝑥2 + 𝑥3 − 4𝑥4, 6𝑥1 − 9𝑥3 + 9𝑥4). 

Show that (3, −8,2,0) ∈ 𝐾𝑒𝑟𝑇 𝑎𝑛𝑑 (0,0,6) ∈ 𝑅(𝑇).            (Apr. 18, 4 Marks) 
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1. Let 𝑇: ℝ3 ⟶ ℝ3 be multiplication by a matrix A. Determine whether T has 

an inverse; if so, find 𝑇−1 [
𝑥
𝑦
𝑧

] where 𝐴 = [
1 1
1 0

]. 

 

2. For the linear transformation 𝑇: ℝ3 ⟶ ℝ3 given by  

𝑇(𝑥, 𝑦, 𝑧) = (2𝑥 + 𝑦 − 𝑧, 3𝑥 − 2𝑦 + 4𝑧) 

Find the matrix A of 𝑇 with respect to bases 𝐵1 = {(1,1,1), (1,1,0), (1, 0,0)} and 

𝐵2 = {(1,3), (1,4)} of ℝ3 and ℝ2 respectively. 

 

3. Find the matrix of linear transformation 𝑇: ℝ3 ⟶ ℝ3 given by  

𝑇(𝑥, 𝑦, 𝑧) = (−𝑥 − 𝑦 + 𝑧, 𝑥 − 4𝑦 + 𝑧, 2𝑥 − 5𝑦) 

with respect to the standard basis of ℝ3 and ℝ3. 

 

4. Let 𝑇: ℝ2 ⟶ ℝ2 be a linear transformation defined by 𝑇(𝑥, 𝑦) = (𝑥 + 𝑦, 𝑥 + 𝑦) 

find matrix of 𝑇 with respect to standard basis of ℝ2. 

 

5. Let 𝑇: ℝ3 ⟶ ℝ2 be a linear transformation defined by  

𝑇(𝑥, 𝑦, 𝑧) = (𝑥 + 𝑦 + 𝑧, 𝑦 + 𝑧) 

Find matrix A of T with respect to standard bases of ℝ3 𝑎𝑛𝑑 ℝ2 respectively. 

6. Find the basis for the kernel of the linear transformation 𝑇: 𝑃2 ⟶ 𝑃3 given 

by 𝑇(𝑝(𝑥)) = 𝑥 ⋅ 𝑝(𝑥). 

 


