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17&3:

November - Décember 2017
B. Sc. IIIrd Semester Examination
o

MATHEMATICS
Real Analysis, Differential Equation and Abstract Algebra

[Max. Marks : Regular 125/ Private 150
[Min. Marks : Regular 42 / Private 50
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Section A, B and C are compulsory for all Regular and Private students. Please
follow the instructions, given in each section, Marks distribution for all students
are as shown in question paper. The blind candidates will be given 60 minutes
extra time. http:/www.davvonline.com

Hours]

Regular 15x2=30 / Private 15x1=15

@z & : IS Section A : Objective
. hm (1+£Tﬂr‘rm’é’:mevalueof 11.m(l+£]ﬂis:
n— oo n n—so n
(a) x* (b) e*
tc) et (d) 3 & 1€ 79 | None of these.
2. EUHT Huil 1+%+%+... 2:
(a7) sifrard (@) srardy (7) drerft (@) =8 & g 7 |
Harmonic series 1+% +% 4., i85 _
{a) Convergent (b) Divergent {c¢) Oscillatory (d) None of these.
3. Fyefafe s aoft 2 1—2%+3—12—:113+..,
(1) arqardy (@) wﬁaﬂﬁ aﬁmﬁ
(a) Prede sl () 70 & € 7 |
L. 1-1
The following infinite series 18 1—-23 +§§-4—2+ e

(a) Divergent
(c) Absoluately convergent

4. WTET P

n=0 .
(37) sefafae soft (7) Fga AT o
The infinite series in x of the type
called http://www.davvonline.com -
(a) Frobenius series

~ (b) Conditionally convergent
(d) None of these.

ianx”(qoatﬂ}ﬁxﬂ"mQ‘Uﬁ,ﬁ'ﬁ?pmmﬁﬁ?ﬂﬁﬁwﬁ,m%:
(8) & s, 4 (5) T & A5 78 |

n=0
(b) Bessel's series (c) Legendre’s series (d) None of these.

E,J_J qqac e Jd, -, is equalto: :
1 0 22 0 " :
I.a'l Joﬂ {b) JU' . {c} 2 JU [d] 2 Jﬂ .
. ﬂ&mmmﬂmmww%ﬁﬁ@“mm’ |
If piq s a solution of Legendre’s equation, then the value of Py(x) will be :
@) (b) 0 (e) -1 (d) x.
. P T .
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7. cosal ¥ ATATH ST T 9 & : The Valye of Laplace transform of cos at is :
(a) =& -
p‘"+a2 [b:' P2+a2
p - -
(e) S (d) T & & 78 | None of these.
8. 1*1FrAm e The valueof 1 %1 js -
Aa)e (b) 0 (c) e (d) 1.
0. LY L lgmme. m 1)1
25 : The value of 1~ {—S']ig:.
D
5
t 4 >
(a) = ¢ £ £
5! [b) Zi (c) 6l (d) 'é‘l
10. ﬁwcﬁmwmﬁﬁ&aﬂaw%%ﬂ
)1 s (@) 2
(7) &8 G & AR ¥ () 0.

f“) 5;"5’ group G, the order of the identity eloment e is always equal to :
a

(b) 2
(c) of the order of group G (d) 0.
11. o §58 (|1, w, w?) ¥ 95 % -
(37) 1 8 w o (@)1 R w?
(@) w T w? . (@) T & Fg a8 |
The generators of cyclic group ({1, w, w?)) are
(a) 1 and w ) : = =(b) 1 and w?
(¢) w and w? (d) None of these,
12. af% (54t e G A FR 15 3 &1 G 7 Freaifes R aren o svmgs dar @
(a7) 11 (@) 13 ' (7) 21 (@) & @ a7
If the order of a group G 1s 15, then there is a subgroup of the following order -
(a) 11 (b} 13 (e) 21 (d) None of these,

13. §9% G 1 % SUagE H, G F UF WEMI JU6gE & af ofic Faw o et g e G ¥ Bt -
A subgroup H of a group G.is a normal subgroup of G is and only if for all ge G :

() gHg ' =H ) gHg ™ = G |
(@ Hgl=H () a'r_ﬁr' ¥ & 78 | None of these.

B amm G ggg d | aR f: G- G & geaiiar ¥, @@
Let G be a group. If f/: G — G’ is an isomorphism, then :

(a) K = {e) hK=0G
(0 K=¢ (d) ¥ & ¢ 78 | None of these.
15, afig g Sy T Ffe & : The order of the symmetric group Syis:
(@) 6 (b) 12 (c) 18 (d) 24.
W ¥ : WY Iad Section B : Short Answer Regular 5x5=25 / Private 5x9=43

. R it i arefie Ganat a1 T SR s OF A S AR

Prove that every convergent sequence of real numbers is a Cauchy sequence.
srqar OR
g A & A : Prove that the series -

- 1 1 1 1
G L IPL S NS S
nzn.‘l n 22 32 42+

s aﬁrﬂr‘{‘r 2 | absolutely convergent. 1
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‘)

2 ﬂu'.'all
2. Hﬁhm%+y:0ﬁm'1ﬂﬁﬁrﬁtﬂﬁ ’
LA

2 *
. e
SO]UE t'he cqunuon -Ii—% +y= U by pD\VET Sefl 34 methﬂd.
ey

L
xadl OR
Rra FE fF : Prove that

N =cos x .
J_gp W)= = [‘—x"—'-—SmI}

cos at — cos Nt
L{_}_‘—}Tﬂ"ﬂ?m‘qﬂﬁml
Evaluate ; L{E’.S_M_;_Wﬁ}
KU Cl
L1 {——_&tl____ 57 OR
@2+ 2p 4 2)f [ T T AR |

Evaluate : 1-1 {_J_tl__
@*+2p+2)2 [

. Rra A & 0w G ¥ srm o e ek T o) & B T ad D

ve that i ;
Pi:D that in a group G, the element a and its inverse @™} have the same order.

I OR
frg O 5 snmow AR 1 @%@y i am |

Prove that every group of prime order is gelic.

: ﬂf&GH‘ﬂﬁﬁGﬁ'{Gﬁ@WzWWWHé,ﬁWW%H,GHﬁWW%

4
If Gis a group and H is a sub

e group of index 2 in G, then prove that H is a normal subgroup
sgar OR

ﬂﬁf:Ga?'Eﬂﬁﬁm@ﬁTGWe’thm G % TS stau & At fg RR@ B
gf Jf :fG—) G’ be a homomorphism: of groups and e and ¢’ respectively, then prove that - -
a) fey=e , ‘

b faeh={f@)", = aeG.

) Regular 5x14=70 / Private 5x18=90
. STel -
n:

Show that the sequence {sn}“ , where :
n=1

1 1 1 1
§ = + :
" on+1l n+2+n+3+ """ +n+n

mﬁm%wmmmm,%dd

and its limit is I, then %c].. <1,

dqygr OR
Frafafe it & s v e ARR
Test the convergence of the following series -
o 22 4 22 4% o 22426%

F Y34 Y3a56% 345678 T

&
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2. g AP f: A € § Ao} TG Py o e @ A1 gE T §

Prove that the Legendre polynomials in algely, i« form satisfy the following orthogonality relatins,

J‘I 0 ' Hﬁl’ihn,_n

PP (x)de={__ 2 -

s e ey Tilmop
3 OR

Rrg AR 5 J, (2) = (1) J,), T 1 3 oy ¥ |
Prove that J, (-x) = (-1)" J, (x), where n is any integer-
3. Rrg A L{SlTM}=tan‘l;;" sitc or: L{hsfigﬂ‘}ma&m' | 7 22 o e T
famr & 7 .
Prove that L sint | _ 11 sin at
A ;[ =tan » and hence fjnd L . Does the Laplace transform of

¢
cos at
t

exist.

st OR
FHFTT (D2 + 1) y = £ cos 2, Fr & Afnr y:Q%:UHﬁ'I:O.

Solve (D? + )y=tcos 2!,y=0,%=0 when ¢=0.

%aaﬁﬁ&%,sﬂg%magﬁﬁﬁmmﬁﬁ?mﬁmemﬁmmﬁ%I

Prove that the set of f ' i i 1
mtopat th of four fourth roots of un;ty forms a finite abelian group with respect to
I

: sy OR

T @ H, Wg G & oF Ivage &, < Rra AR B H & G & 2 am (afror '
ik (af&ror) weagsaa o @ gadt & ar

L_et H .he a _subgrcuP _m_' a group G. Then prove that any two left (
either identical or disjoint. http://www.davvonline.com
R G oF T & 74 N, G & o samr 3ugy 3, 4 Rrg AR fr G & TEEgAl & AT

_ \ A GH N¥Fmit i
G/N it weag=al & o ¥ &t o avg ¥ | e
If G be a group and N be a normal subgroup of G, then prove that the s
of N in G is also a group with respect to the product of cosets.

39ar OR

R AR % s i oz G, UH FAIT @ & quard e |

Prove that every finite group G is isomorphic to a permutation group.

right) cosets of H in G are

et G/N of all cosets
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