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B.Sc. |—-Mathematics (First Paper), 2004
(Algebra, Matrices and Trigonometry)

——_

" Note : Attempt all Sections. (i) All questions of Section A are compulsory.
(ii) Attempt any eight questions from Section B and two questions from Section

C.
QUS—IH (Section—A)

1. The identify element of the multiplicative group {2" | ne Z} is :
TR R (2 | neZ) H TEHF Q : _
(N0 @1 @2 . @3

2. If @ is an clement of a group (G, o) such that aoa =¢, thena = ..:

A ¢ T T8 (G, 0) F AW 3@ § Fhaoa=e,Ta ' = ...
(AMe @ a @ d’ @a

3.0f f: (Z, + ) = (Z, +) is a group homomorphism such that f(2) = 3, then
f(=2)=
e [ (Z,+)>(Z, +) @ @ YR wHER@ g fF f(2)=3,
[(=2)=.... S |
@tr . @3 @ -2 @ -3
4.1fHisa subgroup of a group G such that O(G) = n and O (H) =m, then .
afs H wR G 1 X1 IR B FF O(G) = n FROH) = m, T :
(3 m/n @) n/m @ m >n (E«') m=n
5. If a and b arc elements of a group (G.0), thcn (a o b) ve
A ¢ 3 b & TR (G, 0) F TR R, T (20b)
(aob @atob™ Mboa (ﬂ)buloa’l
6. A subgroup H of a group G is said to bec normal if Vg€ G and h € A

frelt W G 9 STNRR H TAHF TR AR Ve e G AR A e H :
(Mghge H @ghg lelr @g ‘g len @ghlgeH
7. A square matrix A = [aUJ is called a symmetric matrix if ¥ i,/ : - B
7 w1 g 4 = p.u]mfhawmmﬁlw&v ij:

(MNa; =a, @ a; = ~ a; ®) ay; -a @a;=-a

8. W}mt is a the rank uf the matrix A4, whcrc

TR 4 F ®IfE ww i, T

1 0 0
A=0 1 0
0 0 1

©F @2 ®3 @4
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9, Relaion ¢ = cos @ + i sin @ was given by : _
” y
Y " = cos 9 + i sin O STawiea femar maT 91 R

(37) = (@) TR/ (&) fe-wifaaT @) =it

H. log i = . |

@i @ixi ) 7 i @27
WUE~A (Section -- B) .

1. Show that the fourth roots of unity {i,/, =1, = {} form an abelian group
ith respect 1o mmhg!icalion.

firg, ™ 5 3T & WGH T (1,4, — 1, — i} U0 % 9RAs & e oA TR A

2. Define order of an clement of a group. Find the order of each element

[ the multiplicative group {1.e wz} where w” = 1.

wﬁ%mmﬁaﬁﬁ&'wﬁmﬁﬁﬁﬁn!m&aﬁﬁamuwm}m

= | ¥ F WE IAgd ¢ Ffe 9 FA |
3, Show that the iatersection of two subgroups of a group is a subgroup of
he group.

fraed far fordt wogg 2 & Swwegdl 0 WS S TR W SR A R |

4, Show that if @ is a generator of a cyclic group G, then a = is also a

generator of G.

feraigd f afE o Fpdt 9@ Aqe G W 9T R, @@ ¢ | S0 G T o &M |
5. Show that the mapping f: (R, + ) = (R, +) defined by f(x) = 3x V

x € R g tfonfyd €, @ g wreiir ¢ |

6. If o is the additive identity of a ring R, + ,.), then prove that :

a.o=0V a€R
7. Find the rank of the matrix A, where :  http://www.upadda.com

AYE A F) FAE Fra FAC, 578
1 2 3l
A=11 4 2
2 6 5
8. Find the characteristics roots of the matrix A, where :

AR A F Ffvenufos go v FAR, o

2 -1 1
A="]-1 2 -1
1 ~1 2

9. Show that the following system of equations has no non-zero solution :
femm? fr fp wetaolt & 0 aEg @ A ¢

2k4+y—3=

X=3+2u=0

x — 2y —z=1()
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10. Ssolve the following equations by matrix method :
fywr weftareort Y emrege fafe gRT ea wifa .
-—y+3z=9
X+yrz=0
XxX—=y+z=12
11, Separate sin (a + i f}) into real and imaginary parts.

sin (¢ + i f) B aveafyen o wrestr ot f sran SRR )
12. Show that :
ﬁ:@ﬁr& :

log (1 +i)= ; log2 +1i {?}l + %) b

WU8—H (Section—C)

1. Show that a non-empty subset H of a group G is a subgroup of G if and
only if :
frargd 5 forelt Ge G & A it 3YaTeE M, WE G & ITAR @9 3 vt
e S

()a,bEH = abEH, and (i)a€H=a ' €H

State and prove Cayley’s theorem.

Feft &t g fafigd vd fag Fifad |

State Cayley : Hamilton theorem and verily it for the matrix A, Where

Frefi-Sfireea vy Fafad =i ae 4 & ford gaa ofe atfad, s

10. Find the sum of the following series :

Prerifea Aoft @ qrm wma S

| 1
cosca +—cos2a + —cosda+t ...
2 ?2
- ®
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