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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”.
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Total Marks: 100
Passing Marks: 50
ASSIGNMENT No. 1

(Units: 1–4)

Q.1
(a) 
Given the matrices [image: image2.png]8 12 5
A=[-3 19 22
1 5 6




, [image: image4.png]


, and [image: image6.png]


:


Verify the associative law of matrix addition: [image: image8.png](A+B)+Cc=A+(B+0)



. (10)

(b) 
Find the inverse [image: image10.png]


 of the matrix [image: image12.png]M 9
~ %o

oo -




 using the Adjoint method. 
(10)
Q.2
(a) 
Define the rank of a matrix. Find the rank of the matrix [image: image14.png]


 using Gaussian elimination or determinant methods. 
(10)


(b) 
Convert the given matrix into reduced row echelon form:
(10)
[image: image16.png]012]
0o 0 1



. 

Q.3
(a) 
Solve the following system of linear equations using Cramer's Rule:
(10)
[image: image17.png]x+3y+3z
sx+y-3z
—3x+4y+7z






(b) 
Solve the given system of four linear equations using matrix algebra:
(10)
[image: image18.png]2a+2b—c+d
4a+3b—c+2d
8a+5b—3c+4d=12
3a4+3b—2c+2d





Q.4
(a) 
Evaluate the determinant of the [image: image20.png]4% 4



 matrix [image: image22.png]Nvo

“owo



 using cofactor expansion along an appropriate row or column. 
(10)

(b) 
Prove that if [image: image24.png]


 and [image: image26.png]


 are [image: image28.png]nXn



 matrices, then [image: image30.png]det(XY) = det(X) det(Y)



. Verify this property using. [image: image32.png]


 and [image: image34.png]


. 
(10)
Q.5
(a) Define a Group and state its fundamental properties (closure, associativity, identity, inverse). Provide two distinct mathematical examples of groups. 
(10)

(b) 
Let [image: image36.png]


 be a group and [image: image38.png]


 be a non-empty subset of [image: image40.png]


. State and prove the necessary and sufficient condition for [image: image42.png]


 to be a subgroup of [image: image44.png]


. 
(10)
Total Marks: 100
Passing Marks: 50

ASSIGNMENT No. 2

(Units: 5–9)

Q.1
(a) 
Define cyclic groups and generators. Prove that every cyclic group is abelian. 
(10)

(b) 
State and prove Lagrange's Theorem regarding the order of a subgroup and the order of a finite group. 
(10)
Q.2
(a) 
Express the complex number [image: image46.png]


 in polar form ([image: image48.png]r(cosf +isin6)



) and exponential form ([image: image50.png]re’



). Find its modulus and principal argument. 
(10)

(b) 
State De Moivre’s Theorem. Use it to evaluate [image: image52.png](1+19)°



 and find all three roots of [image: image54.png]


. 
 (10)
Q.3
(a) 
State the Cauchy-Riemann equations for a complex function [image: image56.png]f(2) =ulxy) +iv(xy)



. Check whether [image: image58.png]f(z)




 is analytic using these equations. 
(10)

(b) 
Evaluate the complex line integral [image: image60.png]


 along the straight-line path [image: image62.png]


 from [image: image64.png]


 to [image: image66.png]1+i



. 
(10)
Q.4
(a) 
Find the [image: image68.png]


-th term [image: image70.png]


 and the sum of the first [image: image72.png]


 terms [image: image74.png]


 of an Arithmetic-Geometric Progression (AGP). 
(10)

(b) 
Determine whether the sequence [image: image76.png]3nT4on

Sl



 converges or diverges as [image: image78.png]n — o



. If it converges, find its limit. 
(10)
Q.5
(a) 
State and explain D’Alembert’s Ratio Test for the convergence of an infinite series [image: image80.png]Za,



. Use it to test the convergence of [image: image82.png]S g



. 
(10)

(b) 
State Cauchy’s Root Test. Differentiate between the Ratio Test and the Root Test, highlighting scenarios where the Root Test is preferable. (10)
1

