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Real Analysis, Difforentinl Eq0tion and Abstract Algebra

Time 3 Hours) (Max. Marks : Regular 125/ Private 150

Me ;@ W, T oA w ol Profi g wade ROfiE Ry s & 1 saw g § Ra
T AN W oA oW | omit %
g aifi wlenféat ¥ R co P IR o A wgeiy 3
Section A, B and C are compulsory for al 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
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T A : TGS Section A : Objective Regular 15x2=30 / Private 15x1=15
" li';"w IognzT”l T AT § : The value cufs,lh_r:lﬂe log 312+nl is
(@) log 2 IR (c) 0 () 1
. 1 1 1 1
2. I Afr 1—p+55+§+..+.++;1—p-+..... mr&ﬁ‘i’ruﬁ'
The infinite series lif’ +$ +§15 + ... +;11; +v... is divergent if :
(a) p>1 (b)) p=1 () p=2 (dp=3
. 1 1 1
3. Hﬁﬁ‘gﬂﬁﬁ?’ﬁ'ﬂﬂ’1+§+-2—2+2—5+.“..%: |
(a1) fard () sl (w) SremasT (=) T & # Y |
The infinite geometric series 1 +% + % + 2% F o is : '
(a) Convergent ) (b) Divergent (c) Oscillatory (d) None of these.
4. mmﬂﬁmxzj—l%m%ﬂxz-nz)yﬂmﬂ%:
(1) n AR Ft Fgw aefreor () n B Y Fooy FhHTT
(&) n B F¥ g g - (B) TR & W A9 )
2
The differential equation 2 —f‘i% +x -@ +(2 -nYy=0is called :
dx dx .
(a) Bessel's equation of order n (b) Legendre’s equation of order n
(c} Fuchsion equation of order n (d) 7% & F¢ 7& | None of these.
5 s@an®g 'g:ﬂlfq‘a e Jn (~x) T AT BT : When n is any integer, then value a::»f'Jn (-x)1s:
(a) J, (x) (b) ~J (x) _
(cY (<1)" Jn (x) " (d) 3 & S TE | None of these.
6. WY g P, (1) 1 A ¥ : The value of Legendre's polynomial P (Dis:
(a) 0 (b) 1
()ﬂ %u(n-b 1) _ (d) =98 & #E T2 | None of these.
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7. cos at FT AT WA &R : The value of Laplace tranformation of cos at is :

p
a P (c) a d)
@ (b) e 2 -a? R
-] 1 - * ‘—1 -—-——1_'_- iS .
8. L {(p+l)2}‘ﬂﬂqﬁﬁ1n.ThexnluenfL {(P‘*UE}
(a) t e (b) et (c) ¢t (d) ¢2
9. sin . cos f # WET® &=L § : Laplace transformation of sin ¢ . cos ¢ is:
1 1 » ) —£
fﬂ.:'p+4 Lb}p2+22 , [cjp2+22 dp+4
10, A & € Homiedr g F ¥ 7 6 T TH L
In the following algebraic structure, which js not a groeup :
fa) (I, +) (b (R, + () (T, =) (M (C, +
11. @98 (1. w, w?), ) ¥ w i A R : The order of w in group (A, w, w?, ) is:
a) 1 (b) 2 (e) 3 (d) 0
12. s wge ({1, -1, 7, =), .) &7 5AF g
(a1) 13k 1 (@) 1 st (@) -1 i (=) i T i
The generators of cyclic group ({1, -1,{, —i}, .) are :
(a) 1 and -1 (b} 1 and i (c) =1 and i (d) i and —i

13. a2 G # R g ¥ gt H, G %7 sumT gugyg § o (0§ § 9§ F99 q6 Q
If G is finite group and H is a normal subgroup of G, then which of the following statement

15 true :
G)_o@) Gl_o® 5 a8l G\
(a)o[H]—U(H) {.b)D{H]—U(G) Jc}o[HJ_o(G)o(H} (d)o[H]—a(Gho(H)

14 HEE G SIGHE & Tl a #b, a,be G ag eH=bH & 7Y :
H is a subgroup of the group G, a #b, a,f?e G then aH=5H if :
(a) able H b albeH () blaec H (d) bale H

15, H9=Y [; g :13 ]mr gfee ™ 8 : The inverse of the permutation[ é % ? }is :

1 2 3 1 2 3 1 2 3 1 2 3
‘“)(1 2 3] “”[3 2 1] “’)[2 3 1} (‘1”[2 1 3]
gE T : ¥Y Iadg Section B : Short Answer Regular 5x5=25 / Private 5x9=45

1. zuisdh & wds SN0 agwY Iias BT @ |
Show that every Cauchy sequence is bounded.

sqar OR
zufzd f& s adar aifvard St el S 2 |

Show that every absolutely convergent series is convergent.

2. Zufgd : Show that:J_;,, (x}=,,f; cos x,

Fgar OR
f(x)=10x% - 3x% - 5x — 1 %Y I TEU2 ¥ sqwy A |
Express f(x)= 10x2 - 322 - 5x - 1 in terms Uf"Legendre Polynomial,

3. e $ifT : Find :

L {¢ sin? ).
rgar OR

ﬁﬁﬂﬁ'ﬂ::Fﬁnd:L’l{TﬂLl__
_ ' P +6p+25
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4. mmmm@mmm% i
Show that every cyclic group is an abelian group-
srqar OR
oM Hy 3 Hy, ww G ¥ i & g o & anted B H) Al o oy G % wvm @ |

If H, and n show th; :
G and H, are two subgroup of group G the that H, A H, is also a subgroup of group

5. m&memHmmuﬁraﬂth&xmﬂ

Show that a subgroup H of a group G, is normal if and ¢

araar OR
s Aa=[1 2 3 4
3 2 4 | o mw AR

Find the inverse of Permutation A = [é g i | 11 J
e " fd Iwhg Section C : Lon

1. Rrg #fm . Prove that :
lim n+D(n+2y.... (n+n)l/n ‘|

=H¥zrxe G,
yifxHx'l=H¥ xe G

g Answer Regular 5x14=70 / Private 5x18=9¢

n— oo n

2. WWZW”.-Y—J=0#W%&'QEWE

Solve the differential equation 2xy” -y’ ~ y = (wby series method.

ET OR
g #B1T : Prove that -

2n
?Jn {x)zJﬂ_i{x)+Jn+1(x}.

3. Wf(t):%i@mmmmﬁm |

Find the Laplace transformation of function fiH =l:£:—sit.

s OR
& FRAY : Solve

(D2—2D+2]y=0, y:Dy:]_ when g:[}, DE%

4. =i 5 FE= G =11, w, w?) T ¥ @l & s wg |
Show that set G = |1, w, w?) is an abelian group with respect to multiplication.

JFaar OR

U T w7 Fa fafeT oe Rrg AR |
State and prove Lagrange’s Theorem.

5. Uﬁ‘f.ﬂ'{a' G & wg G*wwﬁfmaa}fﬁa&mewmmm |
If f is a homomorphism of a group G into group G, then show that Kernel of f is a normal
subgroup of G.
Jaar OR

e B n A ot 3 2 o o o L P v 93 %

. n! : ! .
Show that of the n! permutations of n symbols, 7 aréeven permutation and % are odd permutation.
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