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MODEL QUESTION PAPER 

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY 
FOURTH SEMESTER BCA (Hons) DEGREE EXAMINATION, 2025 

Course Code:  BCPCT401 
Course Name:  Linear Algebra and Number Theory 

Max. Marks: 60     Duration:      2 hours 30 minutes 
  
 PART A  

  Answer all questions. Each question carries 3 marks CO Marks 

1  Find the Rank of the Matrix [1 − 1 0 1 3 − 1 5 3 − 2 ] CO1 (3) 

2  Write a linear system of two equations with two unknowns which have 

infinitely many solutions. 

CO1 (3) 

3  Show that {(𝑥, 2𝑥 + 1): 𝑥𝜖𝑅} is not a subspace of 𝑅ଶ under standard 

operations. 

CO2 (3) 

4  Let T : 𝑅ହ → 𝑅଻ be a linear transformation. Find the dimension of the kernel 

of T when the dimension of the range is 3. 

CO2 (3) 

5  State well ordering theorem with an example CO3 (3) 

6  Use the Euclidean Algorithm to find gcd(84, 30) 

 

CO3 (3) 

7  Define the divisor function σ(n). Find 𝜎 (12). CO4 (3) 

8  Verify that 2 is a primitive root modulo 9 CO4 (3) 

PART B 
Answer any one full question from each module. Each question carries 9 marks 

                                                          Module 1    

9 a) Find the values of 𝜆 and 𝜇 for which the system of equations  

x-3y +4z = 3. 

3x+y -z = 6. 

2x -6y +𝜆 z = 𝜇   has  (1) no solution  (2) a unique solution (3) infinite number 

of solutions. 

CO1 (6) 

b) Find the eigen vectors of [1 2 2 4 ] CO1 (3) 

10 a) Diagonalize the Matrix [4 2 − 2 2 5 0 − 2 0 3 ] CO1 (5) 

b) Solve the homogeneous system 

x+y-2z = 0. 

CO1 (4) 
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2x-y+3z = 0. 

-x-y+2z = 0. 

 

 

                                                          Module 2   

11 a)  

Show that {(1,2, −3), (0,1, −2), (1,1,0) } form a Basis of 𝑅ଷ. 

CO2 (5) 

b) The LT, T: 𝑅ଶ →  𝑅ଷ by T(X) = AX where A = [5 − 3 1 1 1 − 1 ]. Find 

Ker(T)  

 

CO2 (4) 

12 a) Check whether the set of vectors {(1,3,2), (2, −1,4), (3,2,6) } is Linearly 

independent or not? 

CO2 (5) 

b) Determine whether the function T:𝑅ଶ  𝑡𝑜 𝑅ଶ defined by T(x,y) = (x,1) is a 

linear transformation. 

CO2 (4) 

                                                          Module 3   

13 a) Using Euclidean Algorithm, evaluate (2076,1776). CO3 (4) 

b) Solve the linear system x ≡1(mod3), x≡2(mod4), and 

x≡3(mod5) using Chinese Remainder Theorem. 

CO3 (5) 

14 a) Find the canonical decomposition of 2520 CO3 (4) 

b) Solve Sun-Tsu’s puzzle by iteration. CO3 (5) 

                                                          Module 4   

15 a) Find the remainder when 24ଵଽସ଻is divided by 17 CO4 (4) 

b) Solve the congruence 24x ≡ 11 (mod 17) CO4 (5) 

16 a) Solve the linear congruence 12x ≡ 6 (mod 7) CO4 (5) 

b) Show that 2ଷସଵ ≡2 (mod 341). CO4 (4) 

***** 

 

 
 
 
 
 


























































































