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Note: Question no. 7 is compulsory. Answer any
four questions from questions no. 1 to 6. Use of

calculators is not allowed.

1. (a) Form an operation table of
G={(5, 15, 25, 35} under multiplication
(mod 40). Check whether or not G is a group. 4

(b) The map ¢ : R[x] = M3[R] is defined by

o 41 P
dlag+a;x+..+a,x)= |0 a;, a;
0 0 a

Show that ¢ is a ring homomorphism.

Determine ker ¢ also. 4
(¢) Check whether Z x Z is a PID or not. 2
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2. (a)

(b)

(c)

(d)

3. (a)
(b)

(c)

4. (a)
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Show that < x > is not a maximal ideal in
Z[x].
List all the subgroups of Z;g, along with

their generators.

Let H=<(1 2)> and K=<(1 2 3)> be
subgroups of S3. Show that S3 = HK. Is Sg
an internal direct product of H and K ?
Justify your answer.

Check whether or not

{(2, 5), (1, 3), (5, 2), (3, 1)} is an equivalence
relation on {1, 2, 3, 5}.

Show that any group of order 35 is cyclic.

Use the Eisenstein’s criterion for
irreducibility of a polynomial over Z[x] to test
whether 8x3 + 6x2 — 9x + 24 is irreducible

over Z[x] or not. Also, obtain the quotient
field of Q[x]/< 8x3 + 6x% —9x + 24 >.

Let R be a ring and let a € R be such that
a2=1.Let S = {ara | r € R}). Show that Sis a
subring of R.

Show that Z[,/— 13 ] is not a UFD by giving,

with justification, two different factorisations

of 40 into irreducible elements.

2



(b) Check whether S is a subring of R in each of

the following cases : 5

1) S = {% € Q | b is not divisible by 3},
R=Q.

(ii) S is the set of functions which are

linear of the functions
{Id, cos nt, sin nt | n € Z} and
R={f|f:R—> R}.

5. (a) Show that f:(R* x)— (R, +), defined by
f(a) = logyy a, is an isomorphism of groups,
where R is the set of positive real numbers. 4

(b) Give an example of a ring R such that a% = a
for all a € R. Show that any such ring is
commutative. 3

(¢) Let (C*, . denote the group of non-zero
complex numbers and let
S={ze C"| |z| = 1}. Show that C*/S ~ R*,
where (R*, xX) is the group of positive real
numbers. 3

6. (a) Show that a permutation is even if and
only if its signature is 1. Find the signature
of (2 3 4 €8S, using the definition of
signature. 4

(b) Show that in a finite commutative ring,
every non-zero element is either a zero
divisor or a unit. Also, find the number of
zero divisors of Zy. 6
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7. Which of the following statements are True and
which are False ? Justify your answer with a
short proof or a counter-example. 5x2=10

(a) The characteristic of the ring Z,, X Z, under

componentwise addition and multiplication

is the g.c.d. of m and n.

(b) The {a ‘1
a a

with respect to the binary operation of

acQ,a= O} has no identity

multiplication of 2 x 2 matrices.
(c) Any subring of a ring is an ideal.

(d) If a and b are elements of a group G with
O(a) =2, O(b) =3, then O(ab) = 6.

(e) There is no onto homomorphism from
215 to Z.
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FZ: FA G 7T HFAIF E | 797G 186 7 T e
TR T & W T | dopoicd] F FAT FT Bl

Al TG E |

1. (%) G=1{5, 15, 25, 35} ! M (mod 40) (ITH
oiegell (40)) o od@id Uk Gfshar HROM
ST | " hifC foh G T TYg 7 A1 & | 4
(@) ez fh

g a4 Ay
dag+ax+..+a,x)= |0 a;, a

BRI 9RWTNE B ¢ @ R[x] — M3[R] T I
TR 8 | ker ¢ off @ hifvw | 4

(1) Sita HfSTe 6 =1 Zx 2T PID ® A1 & | 2
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2. (k)

TS 6 < x >, Zix] § TH 3f=rm oS
TR

(@) 7,5 % Tt I9TYET HI, TTh Shi o T, Th

(m)

3. (%)
(@)
(m)
4. (%)
MTE-06

RCUCEIEL

HH Fﬁ'ﬁﬂ G2 H=<1 2)> 3R
K=<(1 2 3)> S3 % 3999g & | guisy Tk
S = HK. 1 S, H 31 K &1 7aieh AJAm
U B 2 379 I hl gfee i |

S dile R {1, 2,3,5 02 W
{2, 5), (1, 3), (5, 2), (3, 1)} Th JoIal €99 3
1 & |

Tufge fob wife 35 amem wE off Ty =fe
B R

Zlx] W TRl Sg9g 1 FEveEar % g
HZETLE % oY &1 W Hd g, i
Hifee f ® Z[x] W 8x3 + 6x2 — 9x + 24
TS 8 T8 | Q[x]/< 8x3 + 6x2 —9x + 24 >
T ATHA & ot 71a Hife |

T <fifT o6 R U 9e1d 8 99T a € R 39 &K
%ﬁﬁa2=1.ﬂﬂFﬁﬁQﬁFS={ara|reR}.
Z9mise 76 S, R &l U 39ae ¢ |

gfee & @Y, 40 & FESHI FFFEl I q

FATHAA @S 3d gY, awisw fR
Z[ - 131 T% UFD 7l 2 |
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(@) St= HifvT foh = = 4 @ g feufa ° s,

R 1 Teh UG B AT &l 5
i S = {%e(@|b 3 o faofoa =& ),
R=0Q.

(i) S VH Wedl H WG B W Bl
{Id, cos nt, sin nt | ne Z} ERVCED
GASH 99T R = {f|f: R > R).

5. (%) &@ist & fla)=logga GAI  IRwING
f:(R*, x) - (R, +) T&I I Th oA 2,
& R* GFTCH qRedfaeh HEATeT & 9= 8 | 4

(W) UH 9o R 1 T 35 i, foh fees forg
F’ﬁaeR%maZ:aﬁlmﬁﬁﬁ'ﬁT
s i g safafm g | 3

(M) = e 6 () JRw afmy dens
H g AT Bl @ ad HH et TR
S={ze C"| |z| = 1). e0fgC f C*/S = R*

?, W&l (RY, x) &HTcHS aTedfaeh HEATS
g 2 | 3

6. (%) sy fop U wH= avft 3R shaw aft @\
BT @ S IHeH g 1w | Tueas i
GRWTT 1 JART U §Y, (2 3 4) € Sy H
oo Tma I | 4

(@) eisy for s uitfia safafme go@ 4, g
I TG AT 1 Teh I WISleh gl & AT Teh
T BT B | Zyy o I MISWhI ohl T ot
T It | 6
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7. Tfafed 4 & ®9-8 ®99 g 2 I FHAA
S7FT ? Y I <h! GfeS Teh Y I9UT AT TIgTavl
RS 5x2=10
(%) @@ TH o AN I’ UM % A Fo

Ly X Z,, T ATTAATE m 3T n H g.e.d.
(WEeH | W) 7 |

(@) wqg=d

W 2 x 2 ATFE & UM hI fgamard dfskan =
TET hIE deadh 3Tad el B |
() Torelt oft I 1 IS T USTEE Bt 7 |

(") 3¢ a 3R b IRHT T G & 394 3,
O(a)=2, O(b)=3, A O(ab)=672 |

ae@,a;«tO}

(§) Zy5 ¥ Z T hIg ATTSICH THTHINAT T8 & |
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