AH-1209 CV-19

B.A./B.Sc. (Part-111)
Term End Examination, 2019-20

MATHEMATICS

Paper-1

Time: Three Hours | Maximum Marks: 50}
e vl & SR ARl ueEl @ sid |9E e B |

Note : Answer all questions. All questions carry equal marks.

g&TS / Unit-1
1. (a) <uisy & ) AR ¥ 9 &7 | o7 b i FRYeaar R &l 28, oF 91 Sl &
OFHE AMAERY FRAT & R TRl 3R R gY A @ SR AR FHRaAT © |

Show that the product of two convergent series converges and to the right value, if at least
one of the two series converges absolutely.

(b) TUsY & B fF(x,y) =%, (¥ =y7) (x,y) #(0,0) 0,(x,y)=(0,0) <arcl YHg & Al &

x%+y?

e 81 Hxar a1 Fy, (0, 0) = Fy, (0, 0)

Xy(XZ—yZ)
X2+y2

Show that the function f(x,y) = ¥,

(x,y) #(00) 0,(x,y) =(0,0)

Does not satisfy the condition of schwarg’s theoram and F,, (0, 0) # F,(0, 0) .
3fqdar/ OR
(a) B f(x)=xcosx,-m < x <1 & forg qz\ﬁlﬂ ot ST BT

Find fourier’s series of the function f(x)=x cosx, -m < x <7
(b) IR (-1,1) 7 3naclt oA f(x) D faw BRIR A gr@ HRE T f(x)=x-x
Find the fourier series for the periodic function f (x) at interval (-1,1), Where f(x)=x-x
$&T1% / Unit-2
2. (a) M f: [a,b]»R # IRIE Ber &, A1 Rig DRI & [a,b]d 6N e p & R LP,f) Ton
UP,NH A wfdg 8

If f: [a,b] - R is bounded then prove that for any Partition p of |a,b], L(P,f) and U(P,f) are
bounded.

(b) Rrg NN yAd Gag Bod & 99 TG BT |

Prove that every continuous function is Riemann intergrable.

31erar / OR
(a) Rig DN 5 wwdpa (P —X ot @)

a (x-a)(b~x)1/2
. b dx 2 .
prove that the integral fa oo diverges.

afe |« |<|, a1 Rig PIfsTg

mlog(1+acosx .-l
_% log(1 racosx) dx=msin «a
cosx

Of | a |<], then prove that

7 log(1+acosx) .
JrREIO dx=msin'a

SHIS JUNIT - 1l
3. (a) g #IRQ & Brpe, Ree i 2,,2,,2; % @1 dea 1/3 (2,42,425) 21

0 cosx



Prove that the centroid of the triangle whose vertices are Z1,Z2 and 73 is
1/3 (Z\+Z+Zs). _
(b) Rig BN B Bem u=x"- 3xy’ + 3x’y-3y’+1 AT TGO B G BT
Ha favef® Bat uty A A S|
Prove that the function u=x’- 3xy2 + 3x2y-3y2+] Satisfies Laplace's equation
and detremine corresponding analytic function u+v.
3gdr/OR
(a) Rrg HINT Ts AfIET SURRE I 9 R Y@ & g ad el ¥al 4
wfafafa owar 21
Prove that every Mobius transformation maps circles or straight lines
into circles or Stanght lines.

(b) Rig Py fgvedla R & aner fide sFeura saRada gar 21

Prove that Cross-ratios are invariant under a bilinear transformation.

B3 JUNIT- IV
(a) g @Y ya® fige Mo & fafded e 8ar & |
Prove that each Open sphare is an open set.
(b) fag Fiforg 7l (x,d) T guf 8% |afte @ aon (y,x) sus gfe (x,d) &1 '@
I whfle ® 99 y goi &R af} 3lR @aa Ife y 99« 9q=ag gl & |
Prove that Let (x,d) be a mebric space and (y,d) be a Subspace of (x,d)
then y is Complete if any only if y is a Closed set.
© 3di/OR
(a) % Hqpaa fagia & forgax Rig FIRg |
State and Prove Banach contraction principle.
(b) Rrg @Y 5t e wafle & yd® iffardt orppw Uo o sFg@ & 2|
fog faam v = 2|
Prove that in a metric space every convergent sequence is Cauchy Sequence.
But the Converse is not true.

$PIg J/UNIT-V
(a) 9a% Hait yAg 31 foRag v Rig HIRmg |
State and Prove Baire Category Theorem.
(b) A= f: (x,d) - (y,p) ¥ & wafkedl 3§ wa o ? 99 Rig afg f 6@ g
It V&t y i vds f Rga wgeaa o1 gfaets il £(v), x &1d Rga sy
Wead B |
Letf: (x,d) - (y,p) is a function on metric space. Then prove that f is
Continuous if the inverse image V of f'(v)is the d-open subset of X, Where
Vis F-Open setin Y.

32qdi/OR
(a) Rrg AIRTT e gomg 06 @il (x,d) Tf B & freg fei wer 78 2
Prove that every Compact metric Space is complete but the converse is
not True. _
(b) frg @Y b fdl gl Su—wafe &1 Hea SU-—aq=ay dgd 8laT 2|

Prove that the Campact Subset of a metric space is Compact.



