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Qe/d e, (wr-1) e, 2019
B.A./B.Sc. (Part-I) Examination, 2019
MATHEMATICS
RN WA - OF
First Paper
(Algebra and Trigonometry)
| : 3 uue QoI : 65
Time : Three Hours Maximum Marks : 65
e+ ol AT Yl & IR Aol wem v siftvars 2
& 3 A 3R siftea &)
Note: Answer five questions in all. Question No.1
IS compulsory. Answer one question from
each unit. Marks allotted to each question

are indicated in the right-hand margin.
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Note: The answers to short answer type ques-
tions should not exceed 200 words and
the answers to long question should. not
exceed 500 words.
1. Fr=foRea weel & IR Qfole = 2%x10=25
Answer the following questions :
(a) FMRIRY 3FEHH Bl IERR0T e TR DI
Define convergence of a sequence with

an example.

n% +1
2n? +5'

(b) Eﬂfs’l!%mﬂam<sn>aﬁ S, =

VneN,%ﬁaﬁmﬁﬂﬁ’lﬁl

Show that the sequence <s_ > where

S —M—V N, conver esto—l—
" 2n% 45 LRt g 2°

2

o —
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(c) FB0 wmeerr & fasmsrr @) aftanfia @)
Define partition of a set.

(d) SHIT MR P, & 19 i & ferlau
Write dowﬁ all elements of Permuta-
tion group P,.

(e) U5 g G & Juamg H & forw uifge fos
H2=H '

For a subgroup H of a ‘group G, show
that H?=H.

(f) TOF G9E G={1,w,w?} & T acai & DIfe
SId BHifoTe
Find order of all elements of the multi-
plicative group G={1,w,w?}, where w
is a cube root of uﬁity.

(9) .U U¥ doid &l 3arexoT difore fomnt ones
AR

Give exémple of a ring which has no

multiplicative identity.

3 P.T.O.
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(h) aﬁuﬁaﬁwﬁmaﬂqﬁﬂrﬁﬂaﬁf&m
Define homomorphism of rings.

() ey grafdd T m%%qﬁﬂﬁa?r 37eTT
it

Separate into real and imaginary parts

of ex+iy
() | e W @ o Bt & sin(log i)= -1
Taking principal value, prove that
sin (log i') = -1
SHE-UFM / Unit-I |
2. (a) TEwEr 5 T SRERT GF BRI B BT
2l 2x5=10

Prove that every convergent sequence

is a Cauchy sequence.
0), 30 5 (0 414 -1 ) & st an
qRIET0T SISl |

Test the convergence of the series

él(\/n“ +1 —\/n4 -1 )

-n
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3. (a)
(b)
4. (a)
(b)

19/1205

3Rl / OR
3 AU X log X + X210g 2X + vevennnne.
+ X" l0g NX + .evvennnnn & frRar &
TRI&OT HifsTe 2x5=10

Test the convergence of the following
infinite series : ‘
X log x + x210g 2X + ..euuennne. + x"log

NX + covidiision .
quiiehl & e z § geadl W a=b(mod
5) & | Jeaar o S ol
Find all equivalence classes of the
equivalence relation a=b(mod 5) in the
set of integers z.

PTs-facial / Unit - II
DI TR DI FAER0T Aga TRHMT diforel
fearge 6 e whia wHg sRfte g
gargl 2x5=10
Define cyclic group with example. Prove
that a cyclic group is Abelian. - |
fcamEr 6 b T & & IRFEE & 9u
3 B & af 3R daa e v g
TR ¥ T 8l

5 P.1.0,
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Prove that union of two subgroups of a

group is a subgroup if and only if one is
contained in the other.
3@l / OR
5. (a) R {5 ve swaa 9g § w9 3R faum
Al @) e FEE e &l
Prove that in a permutation group num-
ber of even permutations is equal to
number of odd permutations.
(b) IS & Y9I $ HU BT Ieerd B gE 4
Rz @i
State and prove Lagrange's theorem.
$BR-gaig / Unit-1II
6. (a) TP AR & i P uRWRE Dl Rt
fob THE &1 B, AR TR Bl 2
2x5=10
Define centre of a group. Prove that
centre of a group is a normal subgroup.
(b) el ol THIGIRAT & SR TR BT HUT
ad ge 39 Fig oifoel
State and prove fundamental theorem
of group homomorphism,

6
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Jqar / OR

(a) v et R W Frrferfae domi @) R df3re-
Prove the following in a ring :
(i) a,0=0VacR
(i) (-a).b = -ab = a(-b)

(b) e &5 ves &, yoitdrr sy 2 21 ar
FHDBT ZTHH FaT &7
Prove that a field is an integral domain.

Is its converse true?
$oE-Tg / Unit -~ IV
(a) afe (a,+ib,) (a,+ib) ... (a,+ib_)=A+iB
- Rig difse

(i) tan™ by + tan! b, o+ tan-tPn
al a2 an A

(i) (a,>+b,?) (a,°+b,?) ... (a,2+b 2)=p2+B?
If (a,+ib,) (a,+ib,) .... (a,+ib )=A+iB
then prove that

o

() tan? Pl gantb2 tont+tant2n o ggnt B
a, a, a A
(i) (a°+b?) (a,*+b,?) ... (a 2+b 2)=A2+p?

7 P.T.O.
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f E bl _2ab _
(b) fRrange 6 tanlnlog Y B
[ | |b} 2ab
Prove that tanll 09 bl a2 -b2

srar / OR
9, (a) FrafoRe oy @7 T T BiioTe-2x5=10
Obtain sum of the following series -
cot‘l(z.12)+cot"1(2.22)+cot‘1

(2.3%)+..... + ad. inf.
(b) ok o0& wH -n/4 /4 ® & 8 e

~n/4 <0 < /4 a fage i -

0 = tan® ~—i;tan3 0+ -é—tanf' 0- —;—tan7 0+...+ad inf

If 0 lies within the closed internal [-n/4,
n/4]i.e. if -n/4 <0 <n/4
then prove that

1 n 1 5 4§
B - tande—tan’ 0+ =tan’ 0 - =tan’ 0 +... '
2 3 g 5 n" 0+...+ad inf
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