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JJ-1354

B.Sc. (Part - I1I)
Term End Examination, 2019

MATHEMATICS
Paper - I
Analysis
Time : Three Hours] [Maximum Marks : 50

Az T T @ R @ 9T S ' SIS
ot g F o WA © |

Note : Answer any two parts from each question. All
questions carry equal marks.

SIS / Unit-I

n 1 / n
1. (a) HHE Sn=27(—' qn rn=(1+lJ,
k=0""

n

n>0 d9 fag =ifSu f& JITHA
{sn}:;o 3R {t"}:=l T&h & & &I
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(2)
sy e ¥, e

lim s, = lim 7,
n—oeo n—oo

- n
S = 1+-1—) n>0
Let snzz-l;—!‘ and tn ( " 5 2
k=0
then prove that the sequences {S"}n=0

and {tn}:_l converges to the same

number 1.e.

lim s, = lim 1,
n— n—e

) @S e fagw fag ifem

State and prove Schwarz’s theorem.

(c) FWA —n<x<m H M f(x)=x+x2
% x o TUH H S 3R e AR
e Shifsw )

n’ 1 1
HAd: e fof —=14+—+—<+
_ 6 22 32
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(3)

Find a series of sine and cosine of
multiples of x which will represent the
function f(x)=x+x? in the interval
~N<X<T.

1t2 | |
Hence show that — =14—+—+...._.
6 2?2 32

Zah1g / Unit-11
2. (a) IR f(x)=x3, x€[0,4q], a>0, d1 2w

a4

_ TG
f& feR[0,q] aem ondx— T I
If f(x)=x3, x€[0,a], a>0, then show

4

a

that f€R[0, a] and L;’,ﬁdx: ;

dx

(b) TES | —=— % s ¥ f
“(x~a)
qdieror wifsrg |
Test the convergence of J' b ad :
“(x-a)"
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(4)
() X al<], @ fug =ifsu s

In{: (I+asinx) d__ nsin~'o
0 |~ osinx )sinx

If o<1, then prove that

Imlog(nmfnx) dx = nsin~' o
0 ]-osinx )sinx

F&18 / Unit-T11

3. (o) fawdfods wom wm  Fifow  foma
arfas W #

e*{(x* - y%) cosy + 2xy siny}

Find the analytic function of which the
real part is

e*{(x* - y%) cosy + 2xy siny}

(b) # |t fgtfaer wamrol @ 3@ wifse
W WA )20 W R g

AFH |w| <1 H sTeses gfafafya s
(4
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(5)

To find all the bilinear transformations

which maps the half plane /(z) 20 onto
the unit circular disc |w| < 1.

() fREny ff wu=m w=22, z-99dd |
T |z - o = ¢ (a, ¢ aTEAfaH ) B HM@
w-9Hdd | feameeia # wuiafta war 2
By the transformation w =2z%, show that
the circles |z— o =c (o, ¢ being real) in

the z-plane correspond to the Limacons
in the w-plane.

&3 / Unit-IV
4. (o) Tl SO wufe o, wRfya d=n o
faga aq=al &1 wdfts faga & 2

Prove that, in a metric space the
intersection of finite number of open set

1 open.

) fag #ife fr gl wafe d T
AER orfsh IR €l €
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(6)

Prove that every convergent sequence in
a metric space is bounded.

(c) wwigy @t Afe s avafasd demay =
Th A R Fr 9w e g,
@ S & wewd o wfag # sfee p
d g ¢ |

Show that if S is a non-empty subset of
real numbers which is bounded below has
the greatest lower bound in R.

BHT13 / Unit-V

5. (a)mmﬁquamm
fgda "ot =1 @ &

Prove that every complete metric space
15 of second category.

(b)ﬁwuuﬁufa@mfazﬁﬁm

State and prove Extension theorem.

() Fis #ifm fr fedt 0w qufs

FWWWWWW
|
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o

(7)

Prove that a compact subset of a metric
space is closed and bounded.
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JJ-1355

B.Sc. (Part - III)
Term End Examination, 2019

J 4~ 1

MATHEMATICS
Paper - II
Abstract Algebra

Time : Three Hours] [Maximum Marks : 50

M TS WA ¥ Rl @ owr % SWdS
gt gl F ofw wuH ¥

Note : Answer any two parts from each question. All
questions carry equal marks.

T8 / Unit-I

1. (o) fFft T & &= & gRww JfSw
fag Fifve f& ol T G &1 &= G
F TEH STHHE BT © |

Define centre of a group. Prove that the

center of any group G is normal subgroup
of G.
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(2)

(b) aﬁﬂ,meﬁp-m STHIE
A M xeG, 7@ fag Hife fF xHx
‘ﬁGﬁT@p—me|

If H be a p-Sylow subgroup of the group
G and x €G, then prove that x 'Hx is
also a p-Sylow subgroup of G.

(c) WFM1 GU&H WY ® qM T, G &1 Uk
WhIaT 81 3fe geG F fow
N(a)={xeG;ax =xa}, @ fag wifsw
% N(T(@) =T (V@) |

Let G be a group and T is an
automorphism of G. If for aeq,
N(a) = {x € G; ax = xa}, then prove that
N (T(a)) = T (N(a)).

TH1R / Unit-1I

2. (a) T4 ge@ R +1 w&* faum oo 39
a9 w1 HHER gfafara g § )

Prove that every Quotient Ring of a Ring

R is the homomorphic image of that
Ring.
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(3)

(b) 3fg
f(x) = 3x9+4x +2x2
g ()= 1x0+3x+4x2+2x3 qET (I, +5.5)

R 3 9gUe & @ = # oFm@ e .
() f(x)+gkx)

(i) f(x) g(x)

If

F() = 3x0+ 4x + 2x2

g (x) = 1x0 + 3x + 4x2 + 23 are two

polynomials over the Ring (/5,+ 5.5) then
find

() f(x)+g)
(i) f(x) gx)

(c) WIMTha 3R I9hA &I A HifoQT o«
U P +22-x+4 &F x+2 H W@
fear smar 21

Find the quotient and remainder when the
polynomial x° + 2x? —x + 4 is divided by
),

W/Unit-lll
3. (o) Tog wifST f& & wfgw @ufe v, @
SYgAfEdl W, Td W, H W A '
afg 3k Faa afe |
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(4)
() V=W +W,
@) W, W,y = {0}

Prove that a vector space V is the direct
sum of its two subspaces W, and W, iff

(@) V=W +W,
@) Wy, Wy={0}

&) IR w & aifia fenfta wfew aafe p(F)
¥ & Iggafe §, 99 fag @ifau

dimK =dimV —dimW
W

If W is a subspace of a finite dimensional
vector space V(F), then prove :

4
dim— = dim ¥ - dim
W 1m

(¢) Tag =ifST % » favita afew wafe v (F)
F TA@D (n+ 1) AT THQ oAy qfew &
=g Wawd: @aa g |

Prove that each set of (n+1) or more

vectors of a finite dimensional vector space
W(F) of dimension »n is LD

*
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(5)

1%/ Unit-1V

4. (a) ufey wnfte vt #1 sifte #5 aftm

dfsr | wen fom vF), @3 F oo v afa
wafte & 3l w, v #) uF sugmfz &, @

mmmﬁfammﬁz%,vm

el wfafara @ ol 39 womemifiar =1
sfe w

Define Kernel of a vector space

homomorphism. Let V(F) be a vector space
over the field F and W be a subspace of V,

v
then prove that W is a homomorphic

image of V with Kernel W.

(b) Tufzn & wfafesor T7:R25 R W,
T(a,b)=(a-b,b—a,—a)Va,beR Ed
gfeafird €, e Waew o @ R2 | R
| 7 1 9y, wifa, fad wufe am
YA F1d hifor |

Show that the transformation T': R? — R3
defined by T(a,b) = (a-b, b—a, —a)y a,b €R
is a linear transformation from R? into R3.

Find the range, rank, null space and nullity
ofsT.
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(6)

(©) SNR W=
= {(1, =1, 3), (0, 1, =1), (0, 3, -2)} H

dq SNR T WY V3(R) & Ter

Find the dual basis of the basis set
8= {(1, -1, 3), (o, 1, -1), (0, 3, =2)} for

Vy(R).

¥@18 / Unit-V
5. (o) WS i fafay @ 6 HIfT |

State and prove Schwartz’s inequality.

@) fag ST & S T gafe v ¥
AW el & FrE AfEs qY=A
Yawd: w@ad il & |
Prove that any orthogonal set of non-zero
vectors in an inner product space V' is

linearly independent.
(c) -z & oifiersh Yo I ST HTh

Vy(R) ¥ STUR B= (B, By, By} ¥ Th
T difad SMYR WK iYWl

B,=(1,0,1), B,=(1,2,-2), B3=(2,-1, D!
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(7)

Apply the Gram-Schmidt Orthogonalization

process to obtain an orthogonal basis from
the basis

B = {B,, B,, By} of V5(R) where
Bi=01,0,1),8,=(1,2,-2), B3=(2,-1, 1)
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