HOME ASSIGNMENT
B. Sc. Semester — 11

2025 -26
MATHEMATICS (DSC)

Algebra MM: 10

Write the Answer of the following Question.

1.M = {a + bv2, a, b € I} STSRTOTIA T (M, -) HfehaT UM & ug AHSS 5

Let M ={a+bV2|abell}.
Show that the algebraic structure (M,-) is a monoid with respect to the operation of multiplication.

2. AT Q* 4= URET TReAT3T &1 T § 9T Wik * & Te Uh HTafer J9g €, off 1 ThR
JAURHINAR: a*b=ab/2, A ITHD U4 UfdaIH 3fgdd &1 HH FdST|

Let Q*be the set of positive rational numbers. With respect to the binary operation *, it is an abelian

b _. . . .
group, defined as: @ * b = a?, Find the identity element and the inverse element.

3. YHg & IS Ul &1 faRag|
Write the general properties of a group.
4. Ryg PT35S Tqd ot &1 F=aa T[uiH Sfshar & Froer aRkfed smefer Tg 1

Prove that the set of fourth roots of unity is a finite abelian group with respect to the operation of
multiplication.

5. TOMTEHD THE ({1, w, w2}, -) B D 3ddd &1 Hifc Farsy|

In the multiplicative group ({1, w, w?},-), find the order of each element.



B.SC. VI Semester
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Linear Algebra MM: 20
Note : Attempt any four questions.
dte: fegl IR ud & I i
Q1 "EArfF x vy, zeVo(C) 7 gl fm gy aftorgaeC aa
Let X, y, z € Va(C) any three complex n vectors and a € C then
(a)(X, X) = 0 and (X,X)= 0 If and only if (7% 3 =<t =tz )X=0 (ii) (X,Y)=(Y,X)
Q.2 A% T FH V(F), 79 frg fifm
In an inner product space V(F), prove that
(i)(aa-bB, v)= ala,v)- b(B, v) (i) (o,aB+ by)= a(a,B)+b(a,y).
Q.3 et srafareT F o 1 o forg fifsm
State and prove Triangle Inequality .
Q.4 =S F Fa7 7l forgwe fg fifvm
State and prove Parallelogram.
Q.5 Ffy sarest srEfaaT F Fa &1 forg w2 frg fifvo

State and prove Cauchy Schwarz inequality.
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. T V3(F)D V2IF) T flx,y, 2) =y, 2) & §9 & afenfya frar mr &, & Ry ffee & f

@

If f: V3(F)—=> V2(F) is defined as f(x, y, ) = [y, 2), then show that fis linear.

. A e 7 e s w9 T V3 S V3 Tled =ertez-e3, 7(ea) = er-ext ey, Tles)
= e, - 3e, + 3e; ZATT TTLeTUE fFam arar B, STEf el, e2, 3, V3 &1 AW HUN &l T&H &
R a9 Tw ww fifFw @ &, F Fuar 9AwT 1 g S

Let a linear transformation T : V3 = V3 be defined by

Tley) = e+ ex2-e3,Tiex) = er-e;+ €3, T(ea) =e,-3e; + 3e3

Where e, e;, e3, is the standard basis of V3.
Find the range and null space of T. Also verify the rank nullity theorem.

. et T9E V_(3)(R) ¥ v afdw ¥ B={(1,-2,3)(1,-1, 1), (2, -4, 7)} T 4@ ATEH W

CaiEyl
Find the dual basis of the basis set B={(1, - 2, 3) (1, -1, 1), (2, - 4, 7) } for the vector space
V_{3}R)
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Assignment BSc VI Semester

DSC-Complex Variables and Trignometry
Topic: De-Moivre’s Theorem, Circular & Hyperbolic Functions

Each question carry marks Total Marks: 20

Q1. (a) State De-Moivre’s Theorem.
Sl-HISaR & Uy &1 HyH fefau|

(b) Using De-Moivre’s theorem, find all the values of

SI-HISER & YHY BT YINT HReb
(cos30° +isin30°)°>
Q2. Using De-Moivre’s theorem, find all the cube roots of the complex number z = -8.
SI-HIZR & THY BT UGN Hh FIHY YA 2 = -8,
Q3. (a) Define the principal value of an inverse circular function.
PISNIL] Q?ﬂ'q W (Inverse Circular Function) T YT HI (Principal Value) RIS

P
V3

(b) Evaluate: sin™?! G) + cos™? (?)

Q4. Prove that: cosh’x—sinh?x=1.

g DT 5 cosh’x—sinh?x=1.
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What is a LATEX.

What is the component of LATEX.

Write the characters of document in LATEX.

Write LATEX input file structure.

Write the LATEX codding of the topic “short note on Introduction to Latex”.
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1. Prove that Fourier transform of e 2 s reciprocal.

x? .
e ifau e e 2 I PRI TR GchA &

2. Find Fourier Cosine transform of e‘xz.

e BRI PIATE TIROT AT HIAT|

1
14+x2°

3. Find the Fourier cosine transform of  f(x) =

Fx) = — I BRI HIATSH FICRUT AT HAT

14x2°

X

4. Find the Fourier sine transform of f(x) =e™ and use it to evaluate

f(x) =e™ PRI WS FICRUT AT HITSIT| TAT SHAT 3YANT Hleh
efoafaa &1 A HAerfav .

5. Find Fourier Cosine transform of f(x)defined by

AT IRHATN £ (x) 3T FRAT TG FUCROT AT IV |

X, 0<x<1,
fx)=42—-x, 1<x<2,
0, x> 2.



