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Instructions: 

1. Section A has 5 questions. All questions are compulsory.

2. Section B has 4 questions. All questions are compulsory. Question 4 has internal choice to

attempt any one.

3. Section C has 2 questions. All questions are compulsory. Question 2 has internal choice to

attempt any one.
SECTION A 

(Scan and upload) (5Qx 4M = 20 Marks) 

Marks COs 

Q 1 
For what values of 𝑘 the complex number 𝑍1 = 2𝑒

𝜋

3
𝑖
 and 𝑍2 = 2𝑒

6𝑘𝜋+𝜋

3
𝑖

are equal? 

4 CO1 

  Q 2 Find the modulus, argument, and polar form of the complex number 

𝑍 = −3𝑖. 
4 CO1 

  Q 3 Using mathematical induction, show that if 𝑛 is a positive integer then 

1 + 2 + ⋯+ 𝑛 =
𝑛(𝑛 + 1)

2
. 

4 CO2 

  Q 4 Find the rank of the matrix 

𝐴 =

[

1 2 3 4 5
6 7 8 9 10
11 12 13 14 15
16 17 18 19 20
21 22 23 24 25]

. 

4 CO3 

  Q 5 Calculate the values of 𝑘 such that the system of equations 
𝑥 + 𝑘𝑦 + 3𝑧 = 0, 4𝑥 + 3𝑦 + 𝑘𝑧 = 0, 2𝑥 + 𝑦 + 2𝑧 = 0 

has non-trivial solution. 

4 CO3 

SECTION B 

(Scan and upload) (4Qx10M = 40 Marks) 

Q 1 
Determine all the roots of (−8 − 8√3 𝑖)

1/4
 and exhibit them 

geometrically. 

10 CO1 

  Q 2 The linear transformation 𝐹:ℝ2 → ℝ2 is defined by

𝐹(𝑥, 𝑦) = (2𝑥 + 3𝑦, 4𝑥 − 5𝑦), 
where ℝ is the set of real number. Find the matrix representation [𝐹]𝑆 of 𝐹
relative to the basis 𝑆 = {𝑢1, 𝑢2} = {(1,−2), (2, −5)}.

10 CO4 

  Q 3 Let the matrix 𝐴 be given as 

𝐴 = [

1 0 2  1
3 1 2  1
4

−6
6
0

2
−3

−4
−4

]. 

Check whether the rows of matrix 𝐴 form a set of independent vectors. If 

not then find the relation among them. 

10 CO3 



  Q 4 Define the eigenvalues and eigenvectors of a square matrix. Find the 

eigenvalues and eigenvectors of the matrix A, which is given as 

𝐴 = [
−2 2 −3
2 1 −6

−1 −2 0
]. 

 

OR 

 

Find for what values of 𝜆 and 𝜇 the system of linear equations: 

𝑥 + 𝑦 + 𝑧 = 6 

𝑥 + 2𝑦 + 5𝑧 = 10 

2𝑥 + 3𝑦 + 𝜆𝑧 = 𝜇 

has (i) a unique solution, (ii) no solution, (iii) infinite solutions. Also find 

the solution for 𝜆 = 2 and 𝜇 = 8. 

10 CO3 

SECTION-C 

(Scan and upload) (2Qx 20M= 40 Marks) 

Q 1 (a) State and prove division algorithm. 

(b) Use Euclidean algorithm to find greatest common divisor of integers 242 and 
758. 

20 CO2 

  Q 2 Define vector space.  

Show that the set ℝ𝑛 = {(𝑎1, 𝑎2, … , 𝑎𝑛) | 𝑎1, 𝑎2, … , 𝑎𝑛 ∈ ℝ} is vector 

space over the field ℝ, where ℝ is the set of real numbers. 
 

OR 

Give the definition of linear transformation. 

Let 𝐹:ℝ4 → ℝ3 be the linear transformation defined by 

𝐹(𝑥, 𝑦, 𝑧, 𝑡) = (𝑥 − 𝑦 + 𝑧 + 𝑡, 2𝑥 − 2𝑦 + 3𝑧 + 4𝑡, 3𝑥 − 3𝑦 + 4𝑧 + 5𝑡) 

where ℝ4 and ℝ3 are the vector space over the set of real number ℝ. 

(a) Find a basis and the dimension of the image of 𝐹. 
(b) Find a basis and the dimension of the kernel of 𝐹. 

20 CO4 

 


