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Note : Attempt five questions in all. Question no. 7 is 
compulsory. Answer any four questions 
from questions no. 1 to 6. Use of calculators is not 
allowed. 

1. (a) Let 
[ 2/ 	2m 

2n 2k 
1, m, n,k Z 

  

Check whether I is an ideal of the ring 

a b 

c 

(b) Let G be a group and let H be a subgroup of 
G. For x E G, show that 

x-1 11x={x-lhx I he H) 

is a subgroup of G. Further if H is finite, 
then prove that I x-1  H x = H I . 	4 

a, b, c, d E Z 
	

3 
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(c) Show that the polynomial 

3x5  + 15x4  — 20x3  + 10x + 20 

is irreducible over Q. Is the polynomial 

x4  + 4x3  + 2x2  + 2x + 1 

irreducible over Z5 ? 

2. (a) Find the remainder obtained on dividing 
10 100 by 7.  

(b) Prove that  
( 

Q  
2
l  

) 
21' Q as fields. 

x —  

(c) Define a relation `—' on R by 'a b if a — b is 

an integer'. Show that this is an equivalence 
relation. Give the equivalence classes of 0 

and 12-  . 

3. (a) Find the zero divisors and the nil radical of 

Z10. 

(b) Give all possible generators of the cyclic 
group G = (x) of order 8. 

   

a, b E R} 

 

0 
(c) Let S be the ring S = 

0 b 

 

   

with respect to the usual matnx addition 
and multiplication. Show that, the map 

r 	0 
0 : R —> S defined by 0(r) = 

 

is a ring 

   

0 	r 

homomorphism. Find the kernel of 0. Is 0 
1— 1 ? Is 0 onto ? Justify your answers. 
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4. (a) Let F be a finite field such that 

x8  — x = II (x — a) . 
a E F 

Answer the following : 	 5 

(i) What is the number of elements in F ? 

(ii) What is the characteristic of F ? 

(iii) Is Z3 C F ? 

(b) Prove that a group of order 33 is cyclic. 	2 

(c) Show that { 0, 5, IT) , ig is a maximal ideal 

in Z20• 

5. (a) Use the principal of mathematical induction 

to prove that 1 + 2 + 3 + 	
n(n + 1) 

+ n = 	 for 
2 

all positive integers n. 

(b) Express the permutation 

=(

1 2 3 4 5 6 7 8) 
2 3 7 8 6 5 1 4) 

as a product of disjoint cycles. Also write a 

as a product of transpositions. Is a an even 

permutation ? 

(c) Find all the 9-Sylow subgroups of Z45. Are 

they all cyclic ? If yes, give their generators. 	5 
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6. (a) Show that the map 0 : R --> R +  defined by 

0(x) = ex for all x e R is a homomorphism 

of groups, where R+ denotes the group of 

positive real numbers under multiplication. 

Is 0 an isomorphism ? 3 

(b) Let H = A4 and 

K = 11, (1 2) (3 4), (1 3) (2 4), (1 4) (2 3)). 

Check that K is a subset as well as a 

subgroup of A4. Is it a normal subgroup of 

H ? Justify your answer. 	 4 

(c) Find the gcd of x 3  + 6x + 1 and x2  + 3 in 

Z7 [x] 	 3 

7. Which of the following statements are true ? 

Justify your answers. 	 10 

(a) There exists a field containing 18 elements. 

(b) Every group of order 49 is abelian. 

(c) The permutation (2 4 6 8) is even. 

Z 3[x]  
(d) is a field. 

(x 2  + x + 1) 

(e) A group G having a subgroup of index 2 has 

no non-trivial normal subgroups. 
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t.11(Ich 441 	et) I ch41 

Otift L. 

TrWiff trft417 

Rt1 144t, 2015 
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: 	tsNiAiDici 
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35r/ 71W -v441 *r-qq• / 3/Fq.  7 1*11 arg-are lN7q 

1 46 7:7 4 A-7  WIT TR -41 	 / 	 
siedii ch<4 3 375-11-ft 4-#7 

1. ( 	Trrg #tr-A-R 

,m,n,kEZ 

R a, b, c, d E Z 
c 	d 

	 t 7fT 
	

3 

(ia) irrq #tN7  	t 	#fift.R H, G 
W. T3141:7t I XE G*R"RtUr47% 

X-1 11X=IX-1 /1X I hE HI 
G 	3TR:P:0 t I 	i4) 34T4, a1 H 	cT 

t, 	 I x-I- Hx I = 
	

4 
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(TI) -qErg 
3x5  + 15x4  - 20x3  + 10x + 20 

Q qZ 3113.1340 14f 

x4  + 4x3  + 2x2  + 2x + 1 

Z5  IR 314-‘tzf t ? 

2. () 10100 Q. 7 A.  idl-TTNff ctkt1TFILTI 	am! 

*Eh-a A=r-A- 

Q, 	Qlx1  
(x- 2) 

t I 

(TT) RIR TluTAT `-' 	Nchlk 	 *11- L : 

`a b eirc a - b 	IkIrk t' I fur-47 
1:11rAT t I 0 * 	* 	ATI 

tr--4I 	 4 

3. () Zics * 	ITT-4 314R ql-?-1 cmun oto tr--4 	3 

(W) Qt 8 * 	wig G = (x)* Tflit 41-T4 •11-ich 

ill 	 2 

0 
(TO Triq #11-4R S = 

0 b 

311a0 714T 3 	±tufri 	;[T4kT area t I 

r 	0 
fury 	 0(r) = 	ART trroTard 

0 	r 

e : R 	cioei 	 t I e 	aTR 

*tr-A-RIIT 0, 1 - 1t?W 0 311'14O? 

aTEr4 	-Q-r--A-R I 
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a, b e R 

 



4. () 117 #C-A7 F 	̀tit TritRrff 	NErk 
x8  — x = II (x - a). 

aeF 

drit tr-"A : 

(i) F4 3T-44 . 4t$114qirt? 

F T3T5cAliuTW WiT ? 

(iii) -471T Z3  c F ? 

fii.,5*C--A-R 	.Q-ft 33 	kiit4 	t 

	

(TO tur47 f f0, 5, 10 , 151 
	

Z20 

lumlaca t I 	 3 

5. Truretzr 	 WT 5101) 1 1 cht 	(-kg 

A:tr4R 	 tkurt4 n 

1+2+3+...+n=
n(n+1) 

2 

3 

3 

7 

2 

4 

8 

• 

5 

6 , 

6 

5 

7 

1 

8 ) 

4) 
() = 

(1 

2 

aT#ZI  	!_tUfri 44)0 	Vg 4 oeiTh A:T-4R I 

a 	traTimvil 	 -(:r 4 ift fetg7 I 

WrT Cr 7* TR 5h4i 	 ? 	 3 

(it) Z45 Tit 9-1Ek.  3R:P:0 "Tff AIN7 I Tf  

*gift -asPe4 ? 7fR e, 	3-14 ,frich 	I 	5 
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6. (*) tur4R 1 Wt.  x E R * 11L. 0(x) = ex 

tfittITRIff 	0 : R R+ -Mtt 

t, 	 R+ 	3Ttft4 tTR171: 	R-ci act, 

Ticarrai wo fqvfcra . 	tiwe 	.) 
	 ? 

(u) -RH W4R H = A4 a* 
K = (1, (1 2) (3 4), (1 3) (2 4), (1 4) (2 3)). 

	trr7Rf K, A4 	34RIT=c1 41 -a-2TT 7R:rig 

	t IlrTH 	A.114-11-41 wcrEry t ? 3.714 

drIt 	 rNR 
	

4 

(T) Z7 [x] A x3  + 6x + 1 3* x2  +3 W gcd vcr 

'rr-A-R 

7. PHroksid A 14 cr, 4-4 -9-T-4 wel t? 3Tcr4 3114 t=r 

fsz A'rr-4R 	 10 

() 18 3r4ZPIc1I 	4 3-TP1 

-Qt 49 W.  3rA- .Ur0 3-1T4-41 	t I 

(Ti) 9b+-1 -W1 (2 4 6 8) Nor t I 

(.9.) 	Z3[x]  

(x2  +x + 1) 

(3) t-cichich 2 	3741:0   G 

3TR:rgkg 	old I 
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