3 (Sem-6) MAT 1
2019

MATHEMATICS
( General )
“ Paper : 6.1
| ( Linear Algebra and Complex Analysis )
Full Marks : 80
Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer either in English or in Assamese

Answer the following questions : 1x10=10
fRare sprare e i -

(@) Is set {(1, 0), (1, 1)} a basis for R2(R)?
{1, 0), (1, 1} =2 R2R)-3 @1 B = 2

(b) Write the rank of the unit matrix

100
I;3=|0 10
001

100
9 AT =[0 1 0|3l B
001
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(2)
(3)

(c) Uis a subspace of the vector space V(F)

and aeF. Is aU=U? () Is the set S={{1,0,0), (0 1 0)} linearly

V(F) 1 T8 U 93 BogH WIF a€ F. independent subset of vector space
@ aU =U T ? | V3 R)?
(d) Mention Cauchy-Riemann equations. S={10,0), (0 1 0} 7w VzR) e
¥R PR S 391 \ TR 51 CaRFeRA For TR WA ?
‘2. o *
(e) Give an example of a finite vector space: ! Answer any two of the following questions :
93 Y e ‘ 2x2=4
el | TS o ehare R GRTeeN B B o :
() Define analytic function. @ I tw ors i
iRe o . ; 0 vectors in a vector space are
e i | linearly dependent, then show that one

(99 Can an elementary transfom'tattion ‘ vector is a scalar multiple of the other.

change the rank of a matrix? M 93w S gFR 1 G RIS RoE
mwﬁﬁquqtﬁ@am@rﬁﬂﬁﬁ W, (@ (YT @ P @B ABR TR

IR I 2 : BT |

(h) Which of the following functions ig?a @) Prove that U={0, 4 b:a beR} is a
2 o R l'lnear subspace of R3(R).

linear transformation from R t0

Fare @ wom R2-3 <[ Rz—z""&ﬂ‘ A9 @ U = {0, q, b : & be R} T
R Foma 2 R3®)-x <7 22l Borm |
0 706 Y=(x-y x+1 © I 7.0 - V) is a linear mapping
(i) 7 (x, y = -1 en show that T{~u) = -Tt), YueU.
i) & Y (x;Lg ) M T UF) - v(F) <51 QRS TF T, (53
| (6 Y =(x*, y°)  hia e @ N-u) = -T(w), YueU.
(l) v\:]}iite the normal form of the matr* ‘- Answer any three of the following questions :
ere
2x3=6
b (TR oI et fordt, 3 TS il spzaie R e RefBA e o :
010 (@) Show that y=e* cosy is a harmonic
A=|0 0 1 function.
00O Cﬁwﬂ,u=e’ccosyﬂﬁlwm|
il
A9/679 (coﬂ"" 91679 (Turn 0
rm QOver)



(4)

!
i

3 .
M) If f(2) =%‘2"", z#0, f(0)=0, then
X +y

prove that
L f@-70 _,

z-0 z

(b)

where z— 0 along any radius vector- |
3 . .
1= 20 40, f0=0 B
x® +y2
HWIF A

e f@-0 _, :*;
z-0 z

e R e i ez f z >0 |
(c) Prove that (211 341 @)

(c)

(d)
Slog.9=1 .

(d) If z, 2z, € C, then prove that
121 + 25 P4z, - 2, [2 = 2(| [P+ 22 )

W 2, 2, € C, (ot o 71 A,
12 +2, Ptz - 2, 2 =21, P +122])

4. Answer any foyr of the following questions ;,(4’71

w1 SR R e s e P

a
(a) Prove that g non-empty subset W of
vector Space V(F) is a subspace’ lf

a beEF, u ye W=>au+b”eW 19/679
/Coﬂti"u’

(S)

AT I/ @ V(F) T o1 GOl S0 Sopifs
W 93 Sogm 277, I

abeF,uveW=au+bveW
Show that the vectors (1,10, 0),
©0,1,-1,0) and (0,0,0,3) in R* are
linearly independent.
cgst @ R*9.(,1,0,0), (0,1, -1, 0) &=
(0, 0, 0, 3) (S2ICI2V! (IRFONT Fo7 |

Prove that any superset of a linearly
dependent set is linearly dependent.

oM T @ [RFOR Koz IR R @
wf3sEfs (ARTFEIR [ |

If Sand T are subsets of a vector space
V(F), then show that

L(Su T) = L(S) + L(T)
T S uF TS [ 9 A T VI
ToriRs W, (o@

L(Su T)=L(S) + L(T)
Prove that W, W, is a subspace of
V(F), if W} and W, are subspaces of V(F).

W w, wF W, IS [ VEF) T g
Tm W, (@ W AW, ¢ V(F)I 9B
Torg '3 o o A
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(6) (7))

I

:l‘ Veri

1 6. 1

1 erify Cayley-Hamilton theorem for the

() Show that the function f : V3(F) > VaF) | followi
defined by flx X, X3) = (X2, X3) 18 2 owing matrix A and hence find A™ : = 10
linear transformation. { 1:2]@ AT A AR Q@R-ERHA T

1 o o oo A7

x3)-3 LIC1

o ¥ A [l Xg, X3) = (X2,
s [ 2 Va(F) = V2 (F) 1 02
FTE | A=|0 -11

0 10

fwo of the following questions®
5%27/ Or / aAT

5, Answer any
(1Y) faa R [AIRE & e ‘it"ﬁ waq fordl : p :“;nd.all eigenvalues and eigenvectors of the
(a) Prove that f(@=ul% y+ivks U s Am e
continuous at zg = Xo +1Yo> iff ul% 9 | oy FICEAR HEeH T+ S R e CACTE
and v(% Y art continuous at (xor Yol 0, TS
— e flz)=ul% y) +ivio Y e | 111
Z0=xo+iyoﬁi6 ’ﬂﬁﬂﬁﬁﬁ@ A=1111
wfafozdt | 7. State vari
. ulas € various ele .
(p) Using Cauchy’s integra. form. cle 2 matrix. Reducén :}‘:etagn::;sfozn Zi’lzn: "
z° here Cis the cir normal form and hen .g N . ©
evaluaté f c 2idZ, w ce find its rank :
z- =
_2l=5 o R e e
|z - i —— efeenz o o) A
c-& 1z-21=> ! 3: el ! mmﬁﬁcﬁwl I SR s 991 e O
V4 ‘ :
_dz AT
Tzz@masﬁ%z_zi lnteg?“’ln 121 0
and prove Ccauchy® | A={-243 0
@ S N 304 -5
mula- Pk A9/679
as’f;ﬁ ’m@ﬁ[ﬂ . u4 m Qver )
(e
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(8) |

Or / 3241

What is meant by echelon form of a matnx? 0
Reduce the following matrix to echelon fo“ﬂ'l
and hence find its rank :

AR [T AR P R {W"W‘
NP o ARG o 91 o O T
IS el w11

3 -2 0 -1
0 2 2 1
0 1 2 1
1 -2 -3 2
s |
- Prove that§ 1+1dz=2m', where C ¥

the circle |z|=1.

- s C &
RIS e }Czﬁz\”dz=2ni, s C :

1
[z]=1ga |
Or / g7y .
. . art 15
Find the analytic function whose real P
=e *[(x? —y2)cosy +2xysin Y]
Also show that y is harmonic.

=e‘x[(x2 —y2)cosy+2xysiny] t
il

e SRR oie g fefy 99 |
(S @ u 9B [ Fope |

* ok Nﬂ
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2019

MATHEMATICS
( General )

Paper : 6.2

( Advanced Calculus )

Full Marks : 80

Time : 3 hours

The figures in the margin indicate full marks
for the questions
Answer either in English or in Assamese

1. Answer the following as directed : 1x10=10

woTe fRATARA foerR Ted f -
(@ If A ={-’1; ‘ne N}, find the set of limit

points of A (w.r. to usual metric).

i A.-:{%:ne N}, A-3 SRR A2l
ey 31 (ST 7T ACATF) |

(b) Write the value of I'(n), where n is a
natural number.

[(n)-3 T4 foi1 38 n @b TR k4w |

9/680 ( Turn Over )



()

(d)

(e)

(9

)

0

A9/680

(2)

State Bolzano-Weierstrass theorem.
Bolzano-Weierstrass-3 o1 forat |

Is the set of real nu
. mbers w.r. t
metric complete? o usual

TRT GRS AT, 67
) AT A1 o1
o 7RT € WA 2
Every continuous funection is Ri
integrable, unction is Riemann
( Write True or False )
eifSedr SRftew Fa Riemann S@aia |
( 371 71 g foran )

Express beta .
matically, function B(, m) mathe-

Ror o B, m-% Revea sram 1

Give an exam .
of first kind, Ple of an improper integral

B ooy orraq

A 21T P Wporea el |
Define open set.
© W R m |
Write definit

on of Cauchy se
I S — y sequence.
When an i
impl'oper? ‘ntegral s said to be
ﬂﬁl“ﬁ?ﬁqQ
IO Sepe 31 7' 7

2. Answer the following questions :

(38)

2x5=10

oo 2P e o

(@)

(b)

(c)

(d)

(e)

Let d:RxR—R be defined by
d(x, Y =|x-yl|. Show that d is a metric

on R, x, ye R.

@ d: RxR —> R TR A& LA
o W= dix, Y =lx-yl, % yeR T
@ d, RS «H1 7R |

Evaluate upper Riemann sum for the
function f(x) = C, where C is a constant.

flg=C TR B W e SR
TS C b1 F7F |

Evaluate (W% fd8 ) :
j(l) I(l) (x +y) dxdy

Show that ((T3&T )
rn)=n-1 j‘:e"‘x"'z.dx

Show that X is an open set, where (X, d)
is a metric space.

@i@@(X,d)’iﬁ?‘mxm*{@ﬂ@n

( Turn Over
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(4)

3. Solve any four of the following : 5x4=20
©oTS A R Rl BB St 24

(@) lee. an example of an incomplete
metric spae with justification.

I TR <1 Wyl v e Tzt o |

(b) Ina metric
Space, show th
sphere is an open set at every open

B 7R
mgmf T @, o & T

(C) Examine
the conver
following integral : gence of the

o Wf%’“ﬁw uCiical 9
—
(d) Show that (Cﬁw Q)

b -
Jafaxs[? rax

(¢ Evaluate J' j‘ J‘ etyrzy
" d
Ppositive octant Such tha;ydz over the

{AI3P CWHJ’ eXty+z
FNT@x+y+25),

X+y+z<1
dxdydz-3 T fA4d

A9/680
( Continued)

4.

(S)

Solve any two of the following :

woTe FRECARE R T Yot e 1 2

(i) Show that in a metric space, every

(@)

(b) Test convergence for th

10x2=20

convergent sequence is a Cauchy

sequence.

e 1, o1 RE T o SRl
S eI I S |
(i) 1f fi)=x2 Vxe[0, d], find L(p, f).

i fpg=x2Vxelo, d, L(p f) ffa

Eall

integrals :
ToTE SRR SRS AR 71 -

()

A9/680

0 Jmcosxdx

0 14+x2
00 _ o2
(i) [, ax

e following

(i) 1f f € Rla, b}, show that f2 eRla, bl

I f € Rla, b, (RS A f2 eRla bl
(i) Evaluate (¥ a1 -

S

1 x-y
Ox+y?

dy]dx

( Turn Ot



(6)

5. Solve any two of the following : 10x2=20
TS AT R e 5t ST <oy (C)
(@) ) Prove that (i 341 cY)

B(m n)=B(m+1, n)+B(m, n+l), m>0,n>0

(i) Show that (e @)

Jcl-l
(1 +x)l+m

Bl m=["

®) () Show that (s @)

J'n/2 .
o logsin xdx

Converges (&)

(i
) (I;:;m{d be a continuous function
defi on [ b and f€R|a bl
e that for some ce [a, b],

b
[ fWdx = (b-g) £(q)
R o, b] wawore £ iy R 7

f€Rq |,
CE [q, b]-am;ci{wi@ @

b
Ja Fax = - q g

A9/68
/680 ( Continué?!

A9—8000/680

(7)

(i Evaluate (¥« 8 3
”I (x+y+z+1)2dxdydz
R

where R is the region bounded by
x20, y20, 220, x+y+z<l

e R, ¥4 x20, y20, 220,
x+y+2< 1R RS

(i) Prove that (&1 ¥ &)
[ g+ aaavas=3

where (1'9)
R:0<x<1;15y<2,252<3

* & %
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