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UG-000741
(NO12) B.Sc. (Maths Group)
(SECOND SEMESTER)
Examination, June-2025
Compulsory/Optional
(04) Mathematics

Time : Three Hours | _ [Maximum Marks : 70

Me: A @uel J FHdergar R dfsel g &
3 3% alfe-it 3R 3ifda T

Answer from both the sections as

Note :
directed. The figures in the right-
hand margin indicate marks.

Tus-3A/Section-A _
1. PrefRed vt 5 R & 1x10=10

Answer the following questions.

(Turn Over)
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(2) ‘

(i) v arafas feg-gafig ITgE & fFapof
3ed a4 grar &2
What is the diagonal elements of a
real Skew-symmetric matrix?

(ii) U%Aaﬁ%nauasaﬁaamé%ma%
St r & & sregE A @ T a4y gnfy
ERIE
If A is a square matrix of order n,
whose rank is r, then what is the
nulity of the matrix A?

S N P—
gasa|

What are the eigenvalues of the
cosO sin®

sind -cos6
9

Y=g @ aY A-B @7

matrix A =

(iv) afc Asik B
A a1 8nm?
If A and B are any sets, then what is
the value of A-B?

(v) e f:R>R Fem g:RHR & STET f(x)=x3 -
T g(x)=x* A (gof) (4) BT AT Far
grm?

If fR>R and g:R—R where f(x)=x3
and g(x)=x* then what is the value
of (gof) (4)?
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(vi)

(3)
TNHOT 2x7-x4+4x3-5-0 H TH J HH
fpay sftrefeaa e 80?
How many minimum imaginary roots
aretherein eduation 2x7-x*+4x3-5=0

(vii)amﬁ%ﬁ%ﬁ%ﬁmqﬁaﬂm

2343Hz+G=0 & W T ardafa® ad
gl |

Write the condition for which all
the roots of the cubic equation

Z343Hz+G=0 are real.

(viiyaE {(1,-1,i,-D) F i B P T &

(ix)

(x)

garse|

Write the order of i in the group {(1,
-1,i,~1)}-

af Guasaﬁ-anaé’rm's'%sm a,beG
3 <y (ab)-! &1 A FT P

If G is a non-abelian group and a,beG,
then what is the value of (ab)™.

o U ST [T B IATER0T a5
Fref-wyg T8 &l |
Give one example of algebraic

structure, which is not a semi-group.
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(4)

Fr=fefaa we=i & 3= 1 (ag 3wd@)
Answer the following questions (Short
Answer type) 4x5=20
(2) WREWS FARROT & FERIaTl A I A

&1 GabH AT DI, FeT -

With the help of elementary

transformation find the inverse of A

where 1 2 -2
o]
0 -2 1

(b) oF AR A 3Rk B v wgmw ¥

uaHEd @ a9 R S
Let A and B be subsets of a set U.
Then prove that - (AUB)*=Ac~B¢

(c) |HBROT 2x3+6x2+5x+k=0 N k BT 719
¥1a Difote el ge FarraRor Ao F &
Find the volue of k in the equation

2x3+6x2+5x+k=0 given that roots
are in A.P.

(d) Rz DR & s & ar aqd geit &
W {1,-1,i,~i} o wfar & siafa
v aRfa smaeh wag 21
Show that the set of fourth roots
of unity {namely 1,-1,i,-i} forms

an abelian group with respect to
multiplication.

A =
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(5) _
(o) g B R et wgE G B o I

1 T4RS G @1 U 3T WE al ]
Prove that intersection of two
subgroups of a group G is a Subgroup
of G.

oS-/ Section-B

G 5e® 5o A P v 5 w9 B

Note : Attempt any one question from each

. 10x4=40
unit.

soIB-1/Unit-I

Find the rank of the following matrix :

1 1 1
A=\b+c c+aatb

bc ca ab

1 2 O
4. awuiga & IE o 0 -1
T TAERET B AT I & S
-1 A
A jfl (Turn Over)
uG-000
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(6)
\1 2 0
Show that the matrix A=|2 -1 0
0 0 -1

satisfies its own characteristic equation.
Hence find A™?

BBR-II/Unit-1I
gk 1 g ea goitet &1 agsa & 3tk W
R 39 WK uRWiNa 2 f& xRy afe xr=y*afs
x,yel & o1 TS R TP Joddl Gia- &7
If I is the set of non zero integers and a
relation R is defined by xRy if xY=y*where
x,yel then prove that R is an equivalence
relation.
afe f:x—»Y @ A 3R B Wy ¥ ¥ @
ITaRA 2, @ Rafs o 7 -

If f:X—>Y and A, B, are two subsets of Y,
the prove that :

(i) fF(AUB) = fFI(A)UF(B)

(i) F(ANB) = f(A)~F(B)
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(7)
FBE-111/Unit-II1

7. g 9o B g Do |

Solve the equation :

6X6—-25x5+31x4-31x2+25x-6=0

g. i faftr ¥ Praa @ g1 Hife

Solve the cubic by cardon's method.
x3-18x-35=0

FBE-IV/Unit-IV

9. fed uRftg g ¥ R duisr & WA o

i 3tk g S|
State and prove Lagranye's theorem for
any finite group.

10. mﬁﬁﬁsam@amwmmg
2% 3k aet afX vE TR A Fata &l
Show that union of two subgroups is a
subgroup if and any if one is contained in

the other.
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