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WARNING

1. PLAGIARISM OR HIRING OF GHOST WRITER(S) FOR SOLVING THE ASSIGNMENT(S) WILL DEBAR THE STUDENT FROM AWARD OF DEGREE/CERTIFICATE, IF FOUND AT ANY STAGE.

2. SUBMITTING ASSIGNMENT(S) BORROWED OR STOLEN FROM OTHERS AS ONE’S OWN WILL BE PENALIZED AS DEFINED IN “AIOU PLAGIARISM POLICY”.

Course: MATHEMATICS-V (8674) 


Level: BEd (2.5 Years)                                           
       Semester: Autumn,2026
Total Marks: 100
Passing Marks: 50
ASSIGNMENT No. 1

(Units: 1–4)

Q.1
(a) 
Define the closure, commutative, and associative properties of integers under addition and multiplication. Explain why subtraction and division fail to satisfy the associative property, providing numerical counterexamples for each.

(b) 
Explain the difference between an additive identity and a multiplicative identity for the set of integers [image: image2.png]


.
(20)
Q.2
(a) 
Order the following list of integers from smallest to largest using both the Number-Line Approach and the Addition Approach: [image: image4.png]—158,-3,0,12,-94



.


(b) 
State and prove the Property of Less Than and Multiplication by a Negative for ordering integers.
(20)
Q.3
State the Division Algorithm Theorem. Given positive integers [image: image6.png]245



 and [image: image8.png]


:
(20)

(a) 
Compute the unique integers [image: image10.png]


 (quotient) and [image: image12.png]


 (remainder) satisfying [image: image14.png]a=bq+r



 with [image: image16.png]0<r<b



.


(b) 
Use the Euclidean Algorithm to find [image: image18.png]d = ged(245,18)



.


(c) 
Express [image: image20.png]


 in the form [image: image22.png]245x + 18y =d



 for integers [image: image24.png]


 and [image: image26.png]


.

Q.4
(a) 
State the Unique Factorization Theorem (Fundamental Theorem of Arithmetic).


(b) 
Find the prime-power decompositions of [image: image28.png]1560



 and [image: image30.png]4158



.


(c) 
Using their prime-power decompositions, compute both [image: image32.png]gcd(1560,4158)



 and [image: image34.png]lem (1560,4158)



.
(20)
Q.5
(a) 
State Theorem 3 for base representation of integers.


(b) 
Convert the base-10 integer [image: image36.png]2024



 into base 2, base 7, and base 16 (hexadecimal).


(c) 
Convert the hexadecimal number [image: image38.png](249F),,



 into base 10.
(20)
Total Marks: 100                                                               Passing Marks: 50
 ASSIGNMENT No. 2

(Units: 5–9)

Q.1
(a) 
Define the congruence relation [image: image40.png]a

b (modm)



. Prove that congruence modulo. [image: image42.png]


 is an equivalence relation on the set of integers [image: image44.png]


.


(b) 
Determine whether the following congruence statements are True or False, showing all working:
(20)
· [image: image46.png]512





· [image: image48.png]—315=142 (mod 11)




Q.2
(a) 
Construct the complete addition and multiplication tables for the integers modulo 5 ([image: image50.png]


).


(b) 
Find the multiplicative inverse [image: image52.png]


 in [image: image54.png]


 for [image: image56.png]


 and [image: image58.png]


.
(20)
Q.3
(a) 
Define Euler's Phi Function [image: image60.png]


 and state what it measures.


(b) 
Prove that if [image: image62.png]


 is a prime number and [image: image64.png]


, then [image: image66.png]o(p™) =

p"t=p" Y (p-1)



.


(c) 
Calculate [image: image68.png]@(120)



 and [image: image70.png]@(3600)



 using the multiplicative property of the Euler phi function.
(20)
Q.4
Find all incongruent solutions for each of the following linear congruence equations (or prove that no solution exists):
(20)

(a) 
[image: image72.png]S5x=4 (mod 12)





(b) 
[image: image74.png]8x=6 (mod 14)





(c) 
[image: image76.png]12x

(mod 15)




Q.5
(a) 
State the Chinese Remainder Theorem.


(b) 
Solve the following system of linear congruences for the smallest positive integer [image: image78.png]


:
(20)
[image: image79.png]x=3 (mod4)
x=4 (mod5)
1 (mod7)





1

