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3403

B.A./B.Sc. MATHEMATICS
(Linear Algebra)
(DSE-3A.3)
Paper : MATH303TH

Time : 3 Hours] . [Maximum Marks : 70

Note - Q. No. 1 in Section-A is compulsory. in Section—-B
attempt one question each from the Units—I, II, T
and TV. Marks are written against each question. |
ave-a § g gE 1 afEE ¥ @ve-u W T
wwd LIL IS IV @ 0T 9 Hfag) T
gv1 B % vue W fed T €

Section—-A (WVE-3N)
Compulsory Question (3iFard we)
I. (i) Define a Vector Space.
 uw uigw U w1 wioaea i)
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O M T VoW e Ty VR W SR,
' transformations, then: c -
Cop(T+ )= (Tl)"'*P(Tz) e
Rk T, : VoW 3l T,:vaw q e
wwew o §, @ NS
p(Ty +T,) =p(T) +p(T2) .ﬁ' :
3 _yR2
(vii) Show that the linear transformation- T 1R = 1;
defined by T(x, y, z) x—-y y—21sn
one-one, . - Fio B
qoige B Ty, D =k -~y - 9
qRwfoa aw w9 T ; R3-+R—EFr-ﬁ=t el
4

(viii) What do you mean b}’ l-»spar.:c and Dual-
basis ?

ﬁﬂmatﬂ-m%mwmﬁm"r

$? 2 Zxﬂul&
Section-B ('N-H) h

Umt—l (z@-D

2. (@) Show that the set of all matrices nf Ehe ﬁ:rrm

a b - ' By af
[—b ﬂ]. where a, QEC is a vector space over

C, under matrix addition and"‘scalar
multiplication. ;B Gl e <
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ﬂ?)

o [a}

fb)

Shnw I.hat the vmims (1 i IJ, i ﬂ l) ami
{1 1, =1) of R3 form a Basls of RS(R} Alsn'

Wi nd the mnrdmate vec!.ur nf {«-3 5 7} relatwc

to !:hu. basis.

Wﬁ;nf%mu I} (1 0 :}aik
(1 =1, —1)R3m}ﬁrmaﬁﬁ%1mﬂﬂ’5‘ﬂ
wﬁqamﬂ{usﬁ?)ﬁﬁ&wmm_

- i L Pt e .
-he. v i VRS
'! .
-

L {Init-lﬂ (mﬁ-m)
L:et H(F) and- W(F) ibe two *-.reétm spaces and

e V= w is a linear msfm‘m&nﬂn vae

tt?uu range ‘of T is a subspace of W(E).
nmﬁw{memwmw‘mﬁmm%m

TV—FWWWW%:MW

ﬁThW{F}W@mﬂW%I

Fmd a }mear n'ansfnnnatim ’I' R3 ~+ Rz such
that T(, 1, 1) = (2, Dy, Ig, i og (2
T(] 0 0} .-r- (2.. ]} E:_.- "";,__ - {.H-.n -

R T(, :)-—{z n, T(I 1 e)..(z ).

CA-603 (6 ;
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E-ﬂ:! R? ﬁ Rg tﬂad b}"" T’{x,}y; E)
{.r+y,y + z) be a ll[lﬂﬂl' transfnrmatmn, vanfy
tha l‘ﬁl]k T + nulhty T = dim. R3, M

L WTR 5 R T Yew wviam +

L ;_T(x »D= (x+y, y+2) B0 wrowf &, wefg

: "ﬁﬁ‘i{ﬁ%T+={ﬂﬁﬁT-dgm R3 %

ifh] Let T be. a lmear upf;:ramr on R'-" defined by

7 Tt y,2) = (2y + 2z x — 4y, 3x). Find the
 ‘matrix of T relative {6 the basis B (1, 1 1]‘

(1.1, 0)(1, 0, D)
T T, v, ) = @y + 2 ¥ <4y, 3%) TN
o Ui R & wmpd wR aw s R
L SR B = {1, 1, 1)1, 1,0) (1, 0, Gnﬁxrﬁm '
T e Fifegl v g 1A |
i eIy (mé—m i
8. {a) Pruve lhat a linear transfnnnmmn T ’*ﬁ" ~p W
is non-singular iff the set of i lmagcs of a linearly
independent set is also ilﬂEﬂI’l}' independent.
maﬁmﬁsﬁmw-r VoW
- AR-farer ¥ ok S daw Rk uw tew @
e & el W e ot Yaw s
®1
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e - S o . clor 5135‘&
: fb]' 'Lﬁf E = fl’h Pza ’5’33' iﬂ a hasli ﬂ“hcrﬂ-l I) and

V;(R) where v; =(‘ "2‘ e ( - "
e --{2 -4 7. Fmd its dual basis. bl

. ; '!Iﬁ B oLy {‘,” "i’ v_ﬂ W A ﬂ
~:2 3s L i

B e e m'.‘ .'“““

L ry] " e LTS iE 1 T Tt} | H' 7 - "
: + ] ; g Y o Pyl b : Fa Tl ."" 1 1
Hefele 1] R P e o ..H- ! L |
RS T _r-l.-'u ut ‘°"5- 1 = 1
g’ N =
il b -
el -
b | )

e ;&sht . ﬂ!ﬂﬂﬂ*ﬂ}“ﬁ of an "““‘“fbiﬂ
(;F) Prove that ?r" is: ﬂﬂ

o Tan a vector 5pace v
"m Elscnvaluc of T"" A e

ﬂFn 'ﬁ: 1,-. 'aﬁm W V’(F) q W 3‘%

i . jfl R |
i '_ ﬁ:e chm‘act:nstm a:mi muumal pnlynmrmal
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UG (CBCS) IIIrd Year Annual Examination

3401

B.A./B.Sc. MATHEMATICS
(Matrices)
(DSE-3A.1)

Paper : MATH301TH

Time : 3 Hours] [Maximum Marks : 70

Note ~ Attempt five questions in all. Section-A (Question
No. 1) is compulsory. Attempt four questions from
Section-B, selecting one question each from the
Units-I, II, 1T and IV. Marks are given against each

question.

e Uid WAl H ' higl @Ue-3 (Y W 1)
SAfard ¥ g% TR L IL I 3 IV § U&%-Teh 99
&1 999 @ T @US-9 § 9/ Y & IW i)
T&H T B IE T F g Ry T
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Section—-A

(@us-3)

Compulsory Question
(atfrard ve)

1. (1 ' '
(i) Define idempotent and involuntary matrix.

S s sifeos srege w1 wrowfem Hi|
(i) Prove that a real matrix is unitary iff it 1s

orthogonal.

(im) Determine the rank of the matrix :

CA-601 :
2)



av) If A is an n-rowed non-singular matrix, then

prove that :

[(A")=j'(}x}
o A Tk n-ifEES STEEAUE AOfE €, @
fag =ifsg 76

f(a™) = [(a)

(v) State Sylvester’s law of nullity.
famdet =1 = w1 faw e

(vi) Define eigen values and eigen vectors of a

matrix.

e & sifenafores W iR Afwenafres wfcw
I uftsfom sifeg)

(vii) Prove that the intersection of two subspaces W,
and W, of a vector-space V(F) is also a

~ subspace.
- CA-601 (3) Turn Over



mmﬁuﬁmmﬁV(F)aﬂﬂmﬁ
W, ﬂawzmmﬁﬁqﬁmﬂﬁﬁz%l

(viii) Let T : R? - R? be given by
oo
y| L2y
then find the matrix associated with this

transformation.

7= wfee T : R? — R? fre g fen mn &

X 2x
T -
L’] [2}’]
@ 3 fedT @ R Afeww A w@ it
2x8=16

Section-B

- (@vg-a)
Unit-I

(FFT3-)
CA-601 (4)



2. (a)

(b)

Show that every square matrix can expressed in
one and only one way as P + iQ, where P and

Q are Hermitian matrices.

zgizy fF e a1 TegE B Th A DA TH
& 7% A P+ iQ ® &Y H =gaq {1 <1 Fhdl
¥ Wl p el Q sfifim sTeE €

Using elementary - transformations, find the

~inverse of matrix :

HA T HIIY
WAt
2 0 3 o
2 -3 2] - 6v4,7

- CA-601 (5) e



3. (a) Reduce the matrix :

-y 2 0 I
1 2
*ERE

to the normal form and hence determine its rank.

A :
"1 2 0 -
3 I
3 3 2 5

F GHE ®Y G F9 FAQ ag TR Ao
fauif =+

(b) Find the value of k such that the system of

equations :
Tx+ky+3z=0
4x + 3y + kz = 0

Zx + }. +I_HZZ':'.=‘:‘.E"_;;-._'- .__.-_ll-l||I =

have ron-zero _éﬂmiﬂ e | bt [
. 1, : e '.
CA_EO&" L8} e



kmnﬁmmmﬁﬁqﬁma

e
x+ky+32=0
4x+3y+kz=_0
2x+y+2:=0
% o omdiee 6'2,7
Unit-11
(gD

4. (a) Reduce the symmetric matrix A to a diagonal

form :
T3 2 -]
: 2 3
-1 3 .l
- =g
CA—BDTI?- L ) T Turn Over



(b) Diagonalize the matrix :

e
:

ﬁ'ﬂﬁﬂ?ﬁaﬁﬁ’q[

5. (a) Find the invariant points of the transformations

defined by :

X =2 + 1

y =3 -2

CA-601 -

62,7



et g W R & s fage

# A HIC :
X =2x + 1
y =3~ 2y

() Examine the consistency of the following

equations and if consistent, find the complete

solution :

xX+2y-2z=3

-y + 2
2x—2y+l32=2
frafafian e wt d@fa S Sit" sy iR
af¢ @@ @, @ O ' @ S
.x+2y—z=3 s
Ix-y+22=1

x-2y+32=2 6Y2,7
CA-601

(9) Turn Over



Unit-111 |

(gare-110D

6. (@ If W, and W, are subspaces of V(F), then

prove that W, U W, is a subspace of V(F) iff

cither W, € W, or W, S W,
A’k W, o W, , V) i rened @ s
Hf fr W, U W,, V(F) 1 TF ST §,
Rk R BT AR A A A IR & W, S W,
dAgar W, € W, R

(b) Let R be the field of real Ilt._lIIleI'E ﬂnd_ V be
the set of all ordered pairs (x, y) where x, y are _

reals. Dcfiﬁe o w

CA-601 g



{'xl. }'1} + (Izt J";) = (.I-I + x!‘ }-I + }'EJ

v (Ili }'])1 (IE, }'1) eV
and alx, ¥) = (ox;, ) for @ € R and

(x, ¥) € V.

Show that V is not a vector space under the

above defined operations.

A wifee ff R arcafas gemed =1 89 § @ik

v ol SRR T (x, y) 1 WHEE O x, y
grfaeh ﬁ'l gftsfead 'ﬂ'ﬁ'ﬁﬂ{ 5

G ¥p) + (X, ¥o) = () + X3, ) + ¥o)

.-'
R & = T R ML LR e AN

{I[- ) e V. N

CA-601
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mﬂﬁmﬁmmﬁ%mv

uF gien wAfe TE T 6%2,7

7. (a) Prove that :
B =1{d,1,00), (110,00 1D,
1, 0, 0, 0)}
is a basis of R* and determine the co-ordinate
of (2,3, 4, _1) relative to the ordered basis B.
fag =ifsg & :
B = {(I, .1, 0, 0), _(u,.. 1, 1, 0), ©, 0, 1, 1),
: o, n,ln, 0)}
Rfﬁl@'w%ammwﬁaﬁqﬁa
2, 3, 4, =1) =1 T Fifta =ifsQ



(b) Prove that the linear span I(S) of any subset S

of a vector space V(F) is a subspace of V(F).
fag =ifst f& wfe wwfe ‘f(ﬁ) & fwdt
. IyEeET S = Yfaw ﬁmﬁ_ L(ﬁ.}, V(F) ®
SqaHfie ¥ | 647
I.J.nit-IV .
)
. (@) Find all the -ei-g'l:en:' values and eigen vectors uf

the ma_tr_ix :

l—ll.h..—
b =

JA-601 (13)  Tum Over



T
A=|2 4 2
113

%mﬁaqfwarﬁmmai‘r{aﬁwaﬁﬁ g
amaﬁﬁm

(b) The reflection about the line y = X is represented

by the matrix :

then find the invariant subspaces.

wfafera Afgem

ol

A=

IU_
'ﬁmmj}:_x‘éﬁfa'qqﬁmw%‘ 7+

i Sreefed #1 W #6447
CA-601 " (u)



. {#} Find the matrix associated with the transformation
of reflection with respect to the line y =-—x
Wiy =—x % WY § yfifes § wfiads @ o2
Hfre F FIAC |

(b) Find the image of a point P(2, -3) under a

rotation of the plane about the origin through
the angle 6 = 90° and © = 45° respectively.
FHI: FHO O = 90° IR O = 45° B =AW Y
e ® R A @ B WA B aea w A
P(2, -3) ® 99 ¥ Hifwg| 6Y2,7

CA-601 T
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(2032)
UG (CBCS) IIIrd Year (Annual) Examination

3320

B.A./B.Sc. MATHEMATICS
(Numerical Methods)

(DSE-3B.1)
Paper : MATH304TH

Time : 3 Hours] [Maximum Marks : 70

Note :— Section-A is compulsory. Attempt four questions
from Section-B, selecting one each from Units I, II,

III and IV. Use of non-scientific/non-programmable
calculator 1s allowed.
@vs-3 AfEE ¥ @ve-9 § 9R Y Hife| J&h
e I I, I 9 IV § U&-Uak W94 <hit9g|
- R Ta AT ST 1 SRR ¥
Section-A (TWUS-37)
Compulsory Question (3IF@rd ugs)  2x8=16
1. ) Give mwo advantages of Newton-Raphson
method.
A-UrA fafy & 4 aw s
(ii)) Explain Bisection Method.

fgusm fafy =+t =arem sifsw
CH-120 (1) Turn Over



(iii)
(iv)
(v)

(vi)

(vi1)

Define Interpolation.

siaawe & gfafia i

Write Lagrange’s interpolation formula.

A w1 Sfaaww g3 fafau

Write Newton’s forward difference formula.
e & s g faten

Write down the value of first derivative of y at
x = x, using Newton backward - difference
formula.

=ed B qydiel g H T A T x = X, W
y ® yoq A= & 94 fafen

Solve %=_xy2; y=2atx=0 by modified
Euler’s method to obtain the value of y at

x = 0.1 with step size 0.1.
9g AR 0.1 §fed x = 0.1 W y &I AF <

70 3 fory Wi o = ffr g

L =-xy?;
x=0Wy=2 7% &I

dx

(viii) Construct forward difference table for the

CH-120

following data :

X 1 2 3 4 5
Y 10 16 14 21 18

frfofea siwel & fau smim 5@ & &
Hifey

X 1 2 3
b 4 10 16 14

(2)

21 18




Section-B (@UE-9)
Unit-I (3=hrE-I)

2. (a) Solve x* — x> + 1 = 0 using Newtnﬁ-Raphsnn
method to find the root which is correct upto
3 decimal places.
R 9 TeweE WE 7F 98 |, B g9 I S
& fou =gea-uwE fafa & wEm g 0 - X7 +
1 =0 % =S

(b) Find a real root of the equation x> — 5x + 3 =0

.using Regula-Falsi method.
Ten-wiest fafy @ W@ wa gY WS
B -5x+3=07% afas qa Fa HiwCl 7,6%

3. (@) Find the root of f(ﬂ:%flg using Bisection

method.
fgurem fafs & W@ |/ f(x) =315 F1 qa 7@
Hifsa |
(b) Solve the following equations using LU
decomposition :
3x+2y + 7z =4
2x+3y+z=95
Ix+4y +z=17

CH-120 (3) Turn Over




HI & HIWC
3x + 2y + Tz =4
2x+3y+2z2=95
x+4y +z=7 s
Unit-II (&E-11)

4. (a) Solve the following system of equations
using Gauss-Seidel method with initial solution

(2, 3, 0) :
Sx-y+z=10
2x + 4y = 12
x+y+ 5z=-1
Wi & (2, 3, 0) Wfea Tee-fasa fafy @
frfafaa e el ) g s -
Sx-y+2z=10
2x + 4y = 12
X+ y+ 5z =-1 -
(b) Find Y(4.25) using the following data :

X125)30 | 35 40 [ a5
Y | 975 | 1245 | 1570 | 1952 | 23.75

7,62




5. (@

(b)

6. (a)

Using Lagrange’s interpolation formula find flx),
if 0) = —18, A1) = 0, fi3) = 0, A5) = —248,
fi6) = 0, 9 = 13104

S Siade g B FEn ¥ fix) IA Hit9g, A
flo) = -18, (1) = 0, fi3) = 0, 5) = -248,
fité) = 0, 9) = 13104

Using Newton’s divided difference formula find
f(6) from the following data :

X 4 5 7 10
f(x) | 48 | 100 | 294 | 900

=24 & fawfsm s ¥ & wam 9 F=fafen
Fhel 9 f(6) T Hif :

X 4 5 7
f(x) | 48 | 100 | 294

Unit-IIT (3eR13-I11)
Find f'(x) at x = 0.1 from the following data :

11
1210

11
1210

10
900

7,62

X

0.1

0.2

0.3

04

J(x)

1.10517

1.2214

1.34986

1.49182 |

= @Sl 9 x = 0.1 | f'(x) 9@ HifSQ

X

0.1

0.2

0.3

04

S(x)

1.10517

12214 |

1.49182

CH-120

(5)

| 1.34986

"Turn Cvor



(b) Using Stirling formula find Y;s, given :

7. (a)

(b)

Y, = 512, Yao = 439, Yy = 346, Y = 243
=fim ga & W A Yy, 9w, T w o

Yo,y = 512, Y3 = 439, Y , = 346, Y5, = 243

d d
Find the value of -d—': and ;% at X = 10
from the data :
X 10 11 12 13 14
Y 15 12.8 10.6 8.5 6.4
| dy d’y
= "W — =t
frefafen sfwst & X = 10 | T
& 9 ¥ HIfST :
X 10 11 12 13 14
15 12.8 10.6 8.5 6.4
* dy
Find the value of P X = 4 from the data :
X 1 2 4 8 10
Y 0 1 5 21 27
d
frafafen sitFsl § X = 4 W = &1 99 3@
- dx
Hifsq ;
Y1 o015 ]2 |27

(6)

7,6Y2

1,6Y2



8. (a)

(b)

9. (a)

Unit-1V (z&rg-1y)

. 1 2
Evaluate by Simpson’s Erd Rule _‘.ﬂ 1+Ix 3

tir'l

taking n = 8.

n:sﬂﬁgqﬁwm%%mﬁmm
1
o =% = e

01+

dY
Find the solution of X X+Y? for X = 1],

1.2 and 1.3 given that Y = | at X =1 using |
Modified Euler’s method.

ﬁ?ﬁﬁ]ﬂ‘ﬁ?ﬁﬁﬁﬁl%ﬂﬁﬂﬂ)(:l.l,ll
991 1.3 % fou %=X+Y2ﬂﬂﬁaaﬁﬁﬁm,
W%X=I‘HY=1I' 7.6Y4

The following table gives the velocity v of a

particle at time ¢ :

f(seconds) (0|2 | 4 | 6 | 8 10 | 12
vim/sec) (4|6 |16 |34 | 60 94 | 136

Find the distance moved by the particle in 12

seconds.

CH"-'l 20 (7) Turn Over



X

1 .
' n
(b) Evaluate the integral .[n i dx by using

Trapezoidal rule taking 8 ordinates.

aﬁﬁz(mﬂﬁ)sﬁ%@mﬁmﬁ

1,1:2 . '
uﬂﬂ@rﬂtrmj ~dx ﬁwﬁmlv,ﬁ%

O14x

CH-120 s
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Total No. of Questions : 9] [Total No. of Printed Pages : 8
(2032)
UG (CBCS) IIIrd Year (Annual) Examination

3319

B.A./B.Sc. MATHEMATICS

(Linear Algebra)
(DSE-3A.3)
Paper : MATH303TH

Time : 3 Hours] [Maximum Marks : 70

Note :— Attempt five questions in all. Section—A (Question
No. 1) is compulsory. Attempt four questions from
Section-B, selecting one question each from the
Units-I, II, III and IV. Marks are given against
questions.
it dfe T ) oW WIWY| @Ue-3 (W¥ WEA
1) stfad &1 @vs-9 & Y&® 3o L IL I 9 IV
¥ TH-T& 99 T4 ¢ AW U¥A T SIS T
P 3iF I @ ifwd I

Section-A (GUS-N)
Compulsory Question (& uys)
CH-119 (1) Turn Over



1. (i) LetV be the set of all real valued cqntinunus‘

function defined on [0, 1] such that f [%}'12'

Show that V is not closed under addition.

mﬁﬁqﬁ[ﬂ,l]mqﬁwﬁﬁmﬁﬁlﬁﬁﬁ

o 9 T W & e V ¥ TR 16

f@}z.mﬁvﬁm%mﬁqﬁwﬁ
1

(i) Let V be a vector space in R’ and W = {(a,
b, ¢)la < 0}. Examine whether W is a subspace
or not.
A fifse s R? § ws @iy =W V ® a9
W = {(a, b, c¢)la < 0} SiT9 =ifsg fF W T&
a9g § 91 T

(iii) Let V be the vector space over F. If S = {v,,

v,} is a linear dependent set, then v, and v, are

collinear. Explain it.

A f& F W owfewr s/ vV o#1 gfe
S:{pl,vz}%aﬂrﬂﬁﬂ'ﬂ'ﬁﬁ%,ﬂv!ﬁ?vz
FIAGT €| THR e Hifw

yH-119 (2)



7y Find the dimension of the subspace W of R?,
where W = {(a, b, ¢)Ja = b = ¢ and q, b, ¢
e R}
R3%ﬂaﬁawmwmaﬁﬁq,ﬁﬁw
- {(@ b c)la=b=cTqa b ceR}

(v) Find the linear transformation T : RZ2 —» R?
such that T(1, 2) = (3, 4) and T(0, 1) = (0, 0).
ﬁﬁﬁmgiﬁﬂ#ﬁﬂﬁT:RzaRiamﬁmw
wFr fF T, 2) = (3, 4) @@ T(0, 1) = (0, 0)!

(vi) If V(F) and W(F) be vector spaces and T : V

3 W be a linear transformation, then define

the rank of T.
AJfe V(F) 731 WEF) SR @ g am T: V -
W eefR ZaeieE € df T @t sife qRered
ifod |

(vii) Let T : R3 > R2 be a linear transformation
defined by T(x, y, 2) = (x — y, y — 2), then
show that T is not one-one.
am R TG y, 2) = (x -y, y — 2) S Ha
et gawEYE T : R3 > R? §, ot guiise f&
T a9-99 & ®I

(viii) Prove that zero is an eigenvalue of a n X n
matrix A iff A is singular.

fag wifog % Y@ n x n AfgF A &1 &

A 9H ® A IR waw At A fEeR ®
| 2x8=16

CH-119 (3) Turn Over



Section-B (@us-9)
Unit-1 (=3

2. (a) Prove that the necessary and sufficient condition
for a non-empty subset W of a vector space

V(F) to be a subspace of V 1 that ox + By €
W*ao peFandx ye W
g wife fr fed AR @W VE) R
iz W @ fau V @ ge-eE 8 % g
savad i ot v ¥ R oax + Py e W
o, pe Faamx y € Wi

®) Let V,R) = {(a b o)a, b, c € R} be a
vector space over R. Show that W = {0, b, c)l
b, ¢ € R} is a subspace of VL (R).
o fF R W V,R) = {(@a, b, o)la, b, ¢ € R}
w g w9 %) guise fF W = {0, b, o)/b,
¢ € R}, V5(R) &1 TH ga-99 Tl 6'2, 7

3. (a) Express the vector v = (3, 2, 1) as a linear

combination of the vectors v, = (2, -1, 0),
v, = (1, 2, 1) and v; = (0, 2, —1).
X v, = (2, -1, 0), v, = (1, 2, 1) q
v, = (0, 2, 1) & TEMER FASH % €9 H 9K
v = (3, 2, 1) W= &Gl

(b) Prove that the sum of two subspaces of a
vector space is again a subspace of V.

fag FifST fF & 9= &9 &  T9-9 &
I g V H1 TH 99-T9 §) it

CH-119 i §



Unit-11 (3FE-1I)
If u v, w are LI vectors in a vector space
V(F), then show that the vectors u + v, v 4+ w
and w + u are L.L

ﬁﬁu,v,wﬁmﬁ'ﬂV(F)ﬁL.l.aﬁlﬁg?ﬁ
aven fF aRA u + v v+ wTw + u LL %

4. (a)

_ 1 5 2 1
(b) Show that the matrices |5 ,|° [ 3| and

4 -2 !
[_2 6] form a basis of V(R).

1 5 2 1 4 =2
w5 s 5 3] 1 3] ]3]
H YR S 6Y4, "
5. (a) Find a basis and dimension of the subspace W
~of R3 where W = {(r, s, )ir — 25 + 3t = 0
and r, 5, t € R}.
R3 & §o-91 9 W # AR R JEW ¥
Hifse, sel W = {(r, s, O)fr — 25 + 3t = 0 a9
r, 5,1t € R}l
() Let W, and W, be the subspaces of R*
generated by {(1, 2, 2, -2), (2, 3, 2, -3),
(1, 3, 4, -3)} and {(1, 1, O, =1), (1, 2, 3, 0),
(6, 9, 9, —=3)} respectively. Find the basis and
dimension of (i) W, (i) W, and
(ii)) W, N W,
CH"'119 (5) Turn Ovel



6. (a)

(b)

o f @A {d, 2, 2, -2) 2, 3, 2, -3),

(1, 3, 4, =3)} @@ {(1, 1, 0 <13 & 3.9,

6, 9, 9, -3)) 3 I R* F TE-¥E W, T

w, #1 () W, (i) W, and (i) W, 0 Wy =

YR 3R smam §| i | 6'a,7
Unit-IIT (Z&T3-11D)

Find a linear transformation T : R® — R3

whose range S]JHEE- is generated by (1, 2, 3)

and (4, 5, 6).

el gmwieE T @ R3S —» R’ ¥ I L

forgat I8 |9 (1, 2, 3) 791 (4, 5, 6) 0 3A

g

Let V be a vector space of 2 X 2 matrices over

1 -1
R:snu:lf":[_2 2]-LetT:V—+Vbea

transformation defined by T(A) = PA * V.
Find the basis and dimension of null space.
of T.

1 -1 |
HﬁTﬁR'ﬂﬂTP:[__z z]qtﬁﬁ-ﬂzxz

H AR WH VR OAA fR T(A) = PA * V

g0 Rufd eI T: Vs Vi TS
YA W ® YR T AW §@ R 6%. 7

SH-119 L5



7 1a)  Show that the L.T., T : R* — R? defined by
T(x, y, 2) = (x, y) is onto but not one-one.
qulge fF T y, 2) = @ y) G SR
T : R? > R%, LT. &g & Afe1 a7-a1 & |
(b) Let T : V;, > V, be defined as T(x ¥, 2) =
Bx, x — j?, 2x + y + 2), prove that T 1s
invertible and find T~
o fF T(x, 3, 2) = Gx, x -y 2x + ¥y + 2),
%EﬁﬁqﬁmﬁﬁT:V3—}V3%mﬁﬁt{
ff T sAaféaa & @@ T-' T@ il 6Y2, 7
Unit-IV (G=E-1V)
8. (a) Find all the eigenvalues and eigenvectors for
the matrix A, where :
2 0 1]
A=(0 2 0
10 2
g A & fog wsft o WA AW S
JF A wiSE, SRl

-

A:

—_ O
2 N O
N O

CH-119 (7) 'Il'urn Over



() If A is a characteristic oot of a non-singular

|A]

matrix A, prove that B is a characteristic

root of adj A.

afe ) AF-faer Afera A & aAfensfoEs ®

b @ fog W B ol adj A W T
sifenafos & I 6%, 7

9. (a) Find the eigenvalues and eigenvectors for a
linear transformation T(x, y, 2) = & + )
Yy + 2z -2y -2).

e TEeETE T(x, 3, )=, + 3, ¥ + 2
-2y — 2) % foQ S A9 a9 A SR A

Hifsg |
(b) Find the dual basis for B = {e,, e,} of R? over
R, where ¢, = (1, 0) and e, = (0, 1).
R % W R? &1 B = {¢,, ¢,} ® foTq B9 smuR
@ I S e = (1, 0) T e, = (0, 1)1 6%, 7
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Total No. of Questions : 9] [Total No. of Printed Pages : 8
(2033)
UG (CBCS) IInd Year Annual Examination
3185

B.A./B.Sc. MATHEMATICS

(Integral Calculus)
(SEC-1)
Paper : MATH309TH

Time : 3 Hours] [Maximum Marks : 70

Note :— Attempt five questions in all, selecting one question
from each of the Units I, II, II and IV of
Section—B. Section—-A (Q. No. 1) is compulsory.

el Ui Y¥Al @ S AU @US-9 H YIH TH1S
L II, Il @& IV ¥ U&-Uah Y99 &1 W <Afeg)
|ug-3 (v & 1) fErt

Section-A (G@I=—-3N)
Compulsory Question (31ard gyy=)
I. (i) Show that :
I _: f(x)dx=0
if fix) is an odd function of x.

CA-385 (1) Tum Over



[° f)dx=0

ﬁﬁﬂx},xﬁlﬁﬂ“ﬁﬂ%l

(i) Give the statement of fundamental theorem of
calculus.

Fo F geyd YEF 1 e
(iii) If G'(x) = g(x), then :
[ F(x)g(x) dx = ()G v
MW =@ ¥ P
[ £(08(x) dx = F(D).GO) =i
- (iv) Prove that :
Jsecxdx=lnglsecx_+mnxl+c

fag wifog f&

_[S_Eﬂxdx=lugisecx+ tan x | + C

(v}. Evaluate the following double integral :
J- 11(-[ jf3‘h':23"' dy)‘ix
frafafad IR w9we &1 qogieT st 2
Iy as) s

CA-385 (51



(vi) Give the statement of Fubini’s theorem.
wfot s w1 faem

(vii) Find the volume of the sphere of radius f: 43
fism ‘@’ & A W SEE WA RIS

(viii) f is the function defined on [a, b] and f'(x) 1S
continuous, then length of the curve y = fix)
over [a, b] is given as .......
f, [a, b]mwﬁmﬁaw%aﬁr{f(ﬂﬁw%
A [a, b] TF TH y = flx) B T .

9 quig et ¥ 2x3-16
Section-B (TGUS-®)
Unit-I (3&E-D)
2. (a) Evaluate :
LS
_[Dtan x dx
e BN
Iltan_l xdx
0
(b) Show that :
o=
[;““x Im=%1agz
UEED
flm Idx:%lug? 6Y4,7

CA-385 | (3) | Turn Over



3, (a) Evaluate :

(b) Prove that :
2

J‘ ﬂz_xzdx=§ [ 2_I2+%Sin“(3+c
fag =ifse f&

_['u'az —-xzr.br:%v'az —x* +§sin-] (i] +C T

(/]
Unit-II (ZFE-II)
4. (a) Using Walli’s formula show that :
dx = d
o SImTx (2".11!)2 5
et ® YA FOITE FA FC <vET fE .

/2
j sin®® x dx = (2n)! =

ﬂ e —

2"n)? 2

I“"Q . 2n (2n)! =

CA-385 (4)



5. (a)

(b)

Evaluate/Show that :

/4
J';: {CﬂﬁZB]]u cos0d0 = In
‘ 16v2
L GRICE T g C Ol
(cos20)"“ cosBdO =
.[n Iﬁﬁ 6'42,7
Or (3194
Calculate :
1
jﬂ.r}{lugx]ldx

I 3 2
L}I (logx)*dx =t ToFn =ifeq|
If :

il
L. = Iu (@ ~x*)"dx and n > 0,

prove that :
2
Irl = 480 I1*l~-|
2" +1
Ifg
a
[, = -[u (a*-x*)"dx 3 n >0,
@ foag wifse f& .
2
f 2na g
2" +1 6,7

CA-385 (5) Turmn Over



6. (a)

Unit-I11 (3%E-1ID

Find the area of the curve :

2/3 2/3
()"
a b

fret % 1 Q9% FA RI9Y

2 2/3 2/3
)"
a b

(b) Find the volume x-axis of the solid obtained by

7. (a)

revolving one arc of the cycloid :

x = a(® + sin 0);

y = a(l + cos 0)
about x-axis.
7= ¥%9 & TF 917 ® g W YW 39 A
A x-A% @ fowg #§ g HifwQ

x = a(® + sin 0);

y = a(l + cos 0) 6v4,7

Or (3=

Show that area included between parabolas
¥ = da(x + a) and y* = 4b(b - Xx) 18

gJaTa(m:-).
@T['El"{ % uEed y2 — 4a(_r + a) @T

y* =4b(b - x) & o= #1 AAHT g@(a-r_b) el

CA-385 ()



Find the length of the arC of the parabola
y? = 4ax extending from vertex (0, 0) to an
extremity of latus rectum (a, 2a).
qEad y? = 4ax %aﬁﬁ'm,n)ﬁa@w
(gia)%@@aﬁ%ﬁ@mﬂaﬁxé
Fd Hifag | 62,7
Unit-1V (3&TE-1V)
8. (a) Change the order of integration and hence

" evaluate :

I _l- 2 xydydx
AT T F SeEERt e 1 qedie iy :
[ 5 xydydx

(b) Evaluate :

JI] 1‘ = Idxd}*dz

C

over the region bounded by ellipsoid :

: O
¥ gtz =1
' a b" ¢

CA-385 - (7) Turm Over



9. (a) Evaluate :

I+m£_‘r dx

(b) By the help of triple integral, calculate the
volume of right circular cone with Base radius
‘¥ and height ‘A’.
fasita goea # e ¥, 3R B ¢ el
U w A T g Wl B A H T
HITT | 6Y4,7

CA-385 (8)
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Total No. of Qur.;:stinns : 9] [Total No. of Printed Pages:7
(2033)
UG (CBCS) IInd Year Annual Examination
3182
B.A./B.Sc. MATHEMATICS
(Algebra)
(Core)

Paper : MATH202TH

Time : 3 Hours] [Maximum Marks : 70

Note :— Section-A is compulsory. In Section-B attempt one
question each from Units—I. II, IIT and 1V.

GUE-3 Afad §1 wWve-w #t ya&% e L AL 10
T IV ¥ THh-Tsh 79 1 SW )
~ Section-A (WUg-37)
Compulsory Question (Fard wyw)
I. Do as directed - | 2x8=16

() Let Q, be the set of all positive rational numbers

and * a binary operation on Q, defined by

" ab _ i Tt
a -*5:—-3—. The inverse of ‘¢’ is _

(1) Define order of an element of a group .G.

CA-382 (1)

Turn Over



If H and K are finite subgroups of a group G,

then O(HK) = ..coveeeneeer
The index of every subgroup of 2 finite group
................ the order of the group.

(v) Every quotient group of cyclic group is cyclic.
(True/False)

(1)

(1v)

(vi) State first theorem of Homomorphism.

(vii) Define Integral domain.
(viii) An arbitrary intersection of subrings 1Is ..............

subring.
freemrgar. #ifs -
() W oifag fr Q, Wt TR wfta wEAH
greaa ¢ R * @ W WA Q, W

* b .
ﬂb:%ﬁmqﬁﬁﬁﬂ%l‘ﬂ'ﬂﬂqﬁq%

Hifsu |

(iii) 3 H 3R K = WG% i 3uagE ®
W OHK) = oo, . ,



. (vi) GHIFIGT ST Y99 YHG & GUA Hife |
(vii) UHTReT & @1 9Rwifya sifeg)
(viii) S9aEE F Agfad Ffa] .............. STEEE ¥
Section-B (@US-4)
Unit-1 (3%T3-1)

2. (a) Let Q* denotes the set of all rational numbers
except —1. Show that Q* forms an infinite
abelian group under the operation * defined by
a*h = a + b + ab, for all a, b € Q*.
uM ofifey Q¥ -1 wt Bigt weft AT desi
% G99 $I <y ¥ vz o9l o, b e
Q‘kﬁ mﬂ*b=ﬂ+b+ﬂb§m‘ilﬁﬂTﬁﬂ
WA * & Fwla Q* Wk 3a WA YR
LI ]

(b) Let a, b and x be any elements of a group G.
Then prove that :
(i) O = Oa)
(i) (' axyk=x"akx foral k eI
(i) O(a) = O(x! ax)
WM TN g, b 3R x, ¥ G # FE sy §
o fag =ifse .
(i) Oy = O(a) |
(i) Claf=xlcxaftrel=s faw
(i) O(a) = O(x~! ax) 7 6%
CA-382 (3) Turn Over



S h 9 -1}
. 3 4, .|-.|l---l-'lli-l-lll p ,

3. (a how that the set {I, =, 2 -

@ where p i1s a prime number forms a finite

abelian group of order p — ] under the

composition of multiplication modulo p.
f& i, 2 3, & ccsssnass Pl o
:;TFTJ qﬂiﬂi;rﬁﬂ; e ¥, TUH dAregel p @l
qoa & swda p — | Sife & 9Rfad sefeET
. HHE
() If a®b = b*a = b for all a, b € G (a semi
group), then prove that G is abelian.

qﬁﬂiﬂﬂ,beﬁ(ﬁmﬂ:ﬁ)émfﬂb
:Eﬂ:b,ﬁﬁﬂ@ﬁﬁﬂﬁGW%' 71,6Y2

Unit-II (3hr3-1I)
4. (@ A non-empty subset H of a group G is a
subgroup of G if and only if a € H,
be H=ab'eH.

wwﬁwﬁﬂ?‘ﬁﬁﬂmH‘Gw
ab™! € H.

(b) The intersection of an arbitrary collection of
subgroups of a group is again a subgroup of
the group.
UF TE % TR F Aghed §ur @ whiedes
R q o w1 w 3T B 7.6
CA-382 -



s. @) Prove that every subgroup of a cyclic group is

cyclic. Ts the converse true 7

fog wifSw & 9HT TE &1 I&F IT9HE
w9 A &1 ¥ g% yRafda e & 7

(b) State and prove Lagrange’s theorem.

oue 1 YAE & fag @ gu 9ulR =S 7,6%
Unit-III (3&TE-IIT)

6. (@) A subgroup H of a group G is a normal

subgroup of G if and only if ghg‘i € H for

every h € H and g € G.

e Gl Th H 39998, G &1 T& HEHHA

sveE ¥ At ol Baw AR v@F b e H 3R

g€ G& fau ghg! ¢ H ¥

(b) If H is a subgroup of G such that x> € H for
all x € G, then prove that H is a normal

subgroup of G.

qﬁH*GmﬁwW%ﬁ'ﬂﬁxEG
ﬁm,ﬁel—[%,?ﬁﬁ?mﬁﬁmﬁ;ﬂ'(}m

ﬁ L 7.6%
CA-382 (5) Turn Over



7. (@ Let N be a normal subgroup of a group G.

Show that G/N is abelian ¢ and only if for all
x,ye G xx'y! e N |
oM e fF N WE G &1 TF W SIEe
%iﬂmﬁqﬁﬁTWﬂﬁwI,yEG,
oyl e N & fag G/N smafedd 4

(b) The necessary and sufficient condition for a
Homomorphism of a group G into a group G’
with kernel K to be isomorphism is that
K = [e}.

TE G @ G G # w9d K & gHedd o
P fT K = (e} smavaw ol wai@ wd ¥1 7.6%

Unit-IV (3&13-1V)
8. (a) Show that the set Z = {0, I, 2, .......... n-1}

forms a finite commutative ring with unity,
under addition and multiplication modulo n.
(n is a prime > 1).

quise & wq==g Z_ = (0, 1, 2, .......... n—1)
g R A HiIGEl n ® IR Tehdl B WY
wF ftfga ww fafmg ae@ s= @ %1 (n @
A > 1 ®)

(b) Prove that every ficld is an Integral domain.

fag Fife fF voF &9 @ e & ¥17.6%



g_- f‘) Prove that intersection of a family of subrings
" of a ring R is a subring of R,

fag #ifog fF 909 R & S9aedl & 9fER =
gfo=sed R &1 39 ¢!

(b) Prove that the sum and product of two ideals is
again an ideal.

fag FINT & QA mEsell 1 9 @ PAw
TA: Th ESA ol g 7.6V

*A-382 Fifr s
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Té¢al No. of Questions : 9] [Total No. cj.uf Printed Pages : 7
(2033)
UG (CBCS) IInd Year Annual Examination
3181

B.A./B.Sc. MATHEMATICS

(Real Analysis)
 (Core)
Paper : MATH201TH

Time : 3 Hours] [Maximum Marks : 70

Note :— Question No. 1 is compulsory. Attempt one question
each from Units I, II, III, IV. Marks are given

against the questions.

v % 1 fEd ¥ &% e LI 1L IV ¥
TH-Ts U FIEY| Y& T B G Sw Ky €

Section—A
(@us-3)
Compulsory Question (3fard wg=)

. () Ifa b, ¢ d are positive real numbers such that
a>b and ¢ > d, then a.c. < b.d.

Iqfs o, b, ¢, d WS arEfa® §EAT § S9 fE
a>h3dAT ¢c>d A ac < bd

CA-381 (1) | Turn Over



7 HIOL -
21:—3{5-""'3{2-""3

@ii) State

(iv)

(v) State Cauchy’s second theorem on limits.
e e F T G T H)

(vi) Show that the series 124+22+32 ... +n+
..... dwcrgas to o

- (vii) Find the radius of convergence of the power
2

| n
series Z(] +l) x".
n

2

A Z[“%‘JH X" & sAfRe w5 Brem
FE i | |
CA-381 - (2)



(viii) State m -test for uniform convergence.

wweER e ® R m e & AU

-qﬂf'aql 2%8=16
' Section-B
(@uE-a)
Unit-I
FEE-D.-
2. (a) Show that /7 is not a rational number.
oy fe 7 & wRad e T ¥
(b) Solve:
Tx+35 <
x—3
Tol hitad
?x+35 <2 g
x_-

3. (a) For what values of x is x¥* —x —30>07
ya A& g 22 -x-30>0 T ?
() Find g.lb. and Lub. for {sin? x + cos* x : x €

R}.
{sin® x + cos* x : x € R} & f&q Lub. a1
g.lb. @ wHifST| | - 6'%,7

CA-381 | (3) Turn Over



Unit-1I
(zers-10)

4. (a) Prove that :

Lt Ya=1 Va>0
H=—»00 -

fag =ifeg -
Lt %-——] Ya>0

H~—»00

(b) State and prove Cauchy’s first theorem on limits.
fafie W =i = va9 w99« fo9g % 9uF
I | 6'2, 7

5. (a Prove that :

I | |
Lt + Forieent =0
n_""“-"I: (n+1)*  (n+2) (n+ ")2]
- fag =ifsu
R 1 t & 1
Lt + AT = =0
ﬂ—’m[(ﬂ+ ]}2 (n+ 2}2 (n+ n)z]

2n+9
In+1

(b) Show that the sequence ! 15

- monotonically increasing.

CA-381 (4)



2n+9
SR O TE w9 § 7 @

(4 6V, 7
Unit-—II1

(3erE-110)

I T L DL ,
6. (a) Show that PG — 7 oscillates finitely.

mfsqﬁﬁZ(n"‘ w&mamaam

H ¢

() Discuss the convergence or divergence of the

series Z

nn+1)

: I .
STErel ZH(HH) & srfiree a1 fomem W ==
wifog | 6%z, 7

7. (@) Discuss the convergence of the series

Z(ynz +1 —%fnz —I] '

’I.'@F’ﬁ Z(\H,‘ 2+|—13ﬂnz—[) F A W
<=t ﬂ‘ﬂﬁl‘lll '
CA—331 (5) - Turn Over




(b) Discuss the divergence of the series :

8. (a)

®)

1 l3+135 e
27247246 "
1,13 135 & fyeed W
prgm E >4 246 ......... ;
==l Wi | | 6%, 7
Unit-TV
(FFE-1V)
Show that the sequence {f,} where. :
Ja(x)= , x€R
" 1+m:1

converges uniformly on any closed interval.

e i s (f,) 9 fulD) =g z, x €R

ﬁsﬂﬁriﬂmﬁﬂwwﬁaﬁmﬁﬂm
T

a
Show that Z;ﬁ’ converges uniformly in [0, 1],

if Za?, converges.



9. (@ Find the radius of convergence and interval of

!‘I

convergence of the power series Z}
n=

o _n
o e L @ s @ e ol
n=1 _ )
SyERer H FaUd T it |
() Find the values for which the power series

% n
¥ 42 converges.

n=1 n

(x+2)

% W 7w fe fog wa Sof Z
sfrafa B T 6'4, 7

CA-381 (7



o Roll No. .

Total No. of Questions : 9] [Total No. of Printed Pages : 8
(2033)
UG (CBCS) Ist Year Annual Examination

3046

B.A./B.Sc. MATHEMATICS

(Differential Calculus)
(Core)
Paper : MATH101TH

Time : 3 Hours] [Maximum Marks : 70

Note :— Attempt five questions in all. Section—A is compulsory
and from Section-B, attempt one question from each
of the Units I, II, III and IV.

oo U G W) T Sieg ) @ve-3 AfEd € qun
@ve-9 F yO& 6 L I, 101 91 IV ¥ ¥ T&-U&
qy hifed |
Section—-A (@UZ-3)
Compulsory Question (3fard wy)

1. () Use definition of limit to prove that :

Lt (1-3x)=-8

x—3

CA-246 (1) Turn Over



Wﬁqﬁwmmﬂmmﬁ: -
Lt (1-3x)=-8

x—3

(ii) Find the derivatives of 2nd order of :

fix) = x* log |cos x|
ﬂx}=ﬁlﬂgrcusxlﬁwﬁq$wﬂ

AA T SIS

(iii) Evaluate :

2
l]1-cos* x
Lt 3

xr—0 sinx
qedia HIfST :
2

l1—-cos” x

Lt 5
x—=0 sinx

(iv) State Rolle’s theorem.
T & WA & G R |
(v) Define concavity or convexity of a curve.

T HI Saqerdl AT Iaerar w1 gfaren <

(vi) Prove that the curvature of a straight line is

ZEr0.

fos Fifm fF w@ Yan =t =% g i d
>A—246 - |



(vii) Find :
o(f,g)
o(x,y)

if f=x*-~xsinyand g = X2y + x + y.

'qﬁ:f=12—15iﬂ}’#r{g=xzy2+x+y%,

88 e
(viii) Let fix, y) = log(xy + 2y*> — 2x). Find f(2, 3)
and f, (2, 3).
T fix, y) = loglay + 2 - 29 &, A2, 3)
R £, (2, 3) T Hif) 2x8=16
' Section-B
(Gve-a)
Unit-I
(=130
2. (a) If Lt f(x) exists finitely, then prove that it is
uniZZi
afg Lt f(x) ey § frmm %, @ fag .

wifog fF a8 T ¥
CA-246 (3) Turn Over




(b) If the function : |
(3ax+b, iIf x>1
fx)=4 11 , if x=1
| Sax —2b, if x<l1
is continuous at x = 1, find ‘@’ and ‘b’.

afg we

3ax+b, AR x>1
f(x)=4 11 , 3 x=1
Sax-2b, AT x<1
x=1 W H§aq £ @ ‘@ 3R ‘p I@ FHMSC 6'%,7

3. (a) For what choices of ‘a’ and ‘b’ is the function :

f(x)={x2+3x+a, x=1

bx+2 , x<l1

i1s differentiable at x = 1 ?

‘@ R ‘b F fF1 fawedl. & fau wod

f(x)={xz+3x+a, x=1
bx+2 , x<1
x=1 W ATheHg & ?
(b) If y = (sin™! x)?, find y (0).
g y = sin~! x)2 & @ y,(0) W =ifsu| 5!,&_;:;
A-246 |



(b)

5. (a)

(b)

6. (a)

(3=TE-10)
Evaluate
l tanx
Lt (—2}
x—0\x
HediH HifeIg
1 tan x
Lt [—2*]
x—=>0\x*/

Calculate the approximate value of ./2¢ to
three decimal places by Taylor’s expansion.

R & faaR 370 26 ¥ T v wWHE 9%
FAAf WA @ AT SIS 6%,7
State and prove Lagrange’s mean value theorem.

A % HISEHE YHE & 9w fag sifsu

Verify Rolle’s theorem for the function &* sin x

in [0, m«). .

[0, n] § we & sin x & g I & THF =

qafya siferg | 6'4,7
Unit-1II

(F=E-11I0)

Examine the curve y = x* — 23 + | for
concavity upwards, concavity downwards and
points of inflexion.

CA-246 (5) Turm Over



sy saqe, HA @ A sEacar A4
=X4—-2-x3+1ﬁﬂ

FI I
A fag & fou 9% )

iy HIfC |
(b) Find all the asymptote of the curve :

.13—5123:+81y3—4y3+12-3.x}’
+ 29 -7=10

am - 52y + 80F — 4 + 2 - By + 2
_ 7= 0 & |t sEaeE wa sl 6Ya7

7. (a) Show that the asymptotes of the cubic curve

2 ;2 — 2y +2x -y — 1 =0 cut the curve
in at most three points which lie on the line
3x-y-1=0.

T o W W S -0 - 2+ -y -
| = 0 sl sfmmw @ fage
qF H FRA E MA@ 3x -y -1 =0WEI
(b) Find the radius of curvature at and any point of
curve x23 4+ y¥3 = 283,
g x5 + yB = g2 % e fag W T A
oo s wifew ) 6‘;&,7
CA-246 (6)




Unit-IV

(FETE-1IV)

) piscuss the continuity of flx, y) at (0, 0),
8. .

where !

2%°
P R e Ll

0, (x»)=(0,0)
(0,0) T flx, y) 1 Fiaeaal &1 quiA Hifeg, el

2y
[ =13+5% (x,)#(0,0)

L 0, (x»=00)

(b) Verily Euler’s theorem for Z:_er+y2 i

x +y

X +_]a'2

X+
2= % fau g wia # fog #ifww

). (a) Prove that J., (5, n) = & for any (§, n)
belonging to the range of f, where f(x, y) =

(\(Il +;,;2 tan”! i] ;

X

CA-246 (7) _



mmﬁfﬁwﬁwﬁwwaﬂﬁ
€& m® R, €& m=E§E xS

( x2+y ,tandly)
x

(b) Find the local maxima, local minima and saddle
point, if any, of the function fix, y) = 2xy — 5x?
~ 22 + 4x - 4, |
wed fix, y}=2ryr5x2—2y2+4x-4$'l
ot Sfeass, Ty fafiess ol dea fag @
wifs, afk = @ 6Y2,7

;A-246 "



Roll NG. oiiisciviovisimssarommpennes

Tota No. of Questions : 9] [Total No. of Printed Pages ' 8
(2102)

UG (CBCS) IInd Year Annual
Supplementary Examination

2681

B.A./B.Sc. MATHEMATICS

(Real Analysis)
(Core)
Paper : MATH201TH

Time : 3 Hnurs] [Maximum Marks : 70

Note :— Question No. 1 is compulsory. Attempt one question
from each Units I, II, III and IV. Marks are given
against the questions of the question paper.

yyq gear 1 afed &1 y@s 3 I 00, 100 e IV
¥ UHh-Ush W9 & IW <ol Y9H-99 | 27 991
% e 3 ™ ¥
Section—-A
(@rz-3)
Compulsory Question
(tFEd wym) .
C-481 (1) Tum Over



L. ()
(it)

(iif)

(iv)
(v)

(w1)

Ifasbh q<candc<athena=p=c
b

qﬁ;agb,agcwﬂﬂa.?ﬁa

Solve 3x + 3 S 1 — 4x.

3x - s < 1 - 4x ® T H

State Archimedian property of real numbers.
arfos wEel @ SfhHeaT T (T=)
Tuiq it |

Define Null Sequence.

Y AAFEH IR i

State Cauchy’s first theorem on Limits.

fafe w St #t ¥gH 9T H1 qUA Hifg

Show that the series :
1 1 1 1
l+—+—+—+ + +...
2 22 23 2]‘!‘—1
converges to the sum 2.
qyige & SRt .
l+l+-1—+ l +
2 21 23 vaeeenn h 2,1_1 +......"-

W2 T s b

C-481

(2)

:-.é




<¥ii) Find the radius of convergence of power series

Z(5 + 120z~
Ul A (5 + 12i)z" % afwawer &t B wm
Hiforg |
(viii) State Abel’s theorem.
s W w A H 2x8=16
Section-B
(Tvs-=)
Unit-1
(F=Te-D)

2. (a) Show that /5 is not a rational number.

Tise &6 /5 ww ufde §em a3

(b) Solve :
Dy -
: 1{;3
X+2
T wifag
2x-1 3
x+2 < 6Y2,7

C-481 {3 ) Turn Over |



3. (a)

(b)

4. (a)

(b)

For what values of X, ic 4x2 + 9x < 9 ?

x?ﬁfﬁlﬂﬁﬂﬁ4ﬁ+9x::9%?

Show that the set :

T L ) .r;él}
l x

is neither bounded above nor bounded below.

T W YfEg ¥ R 7 A 64,7
Unit-II

(FhE-10)

Prove that :
Lt d_=l
=3

fog =ifsg f&F .
Lt {({;I:_zl
n—3o0

State and prove Cauchy’s second theorem on
limits, |



& . (a) Show that :

L:[I+ Ty, T N 8
ool n2 )2 m+2)?  (2n)?
3‘\’11'511 & .

L[[L+ : 5+ 1 5t et 12 =0
n—»0| n {H+l} {H+2) (ZH)

2n-17
(b) Prove that the seque_nce {3n+2} is

monotonically increasing.

e st g {517} v 4
TG W Tl 6Y2,7
Unit-I11
(3T3-10M)

6. (@ Use Leibnitz’'s test to

o (-1)"(n+5)
S a(n+1)  converges.

show that the series

T et ® g fe s if-—l)“{n+5)
n=| ﬂ{"+l)
A w R, emEtr whaw 399
Hifea |
C-481

(5) Tum Over



(b)

Show that the series :
1 R | |

~ + - +.en
log2 log3 log4 log5
is conditionally cnlnvcrge:nt.
- l = : s : . : o GRS
| log2 log3 log4 log5
word ifrewor &G &1 6%

7. (@

Discuss the convergence of the series

> (¥vi-¥)

sgaen Y (Vn+1-3n) & e w1

(b)

C-481

Hife |

Prove that the series :
1 13 ‘135
—— 4 Forreens
2 24 246

1s divergent.

IIIIII

fag =it f& g@en
AR ¥ | 6Y4,7



i1 Y

(FHE-IV)

ghow that the series :

-

8. l:ﬂ] g, iy
1 1 . >, QS

_—-—-—-—+

(x+1) (x+1)(x+2) ¥ X+2)(x+3)

llllllllllll

converges uniformly on [0, 1I.
cofee e ae
1 1 1 .
- 4 + +
(x+1) (x+D(x+2) (x+2)(x+3)
.+
x+(n 1)(:¢+ ﬂ)

0, 1] R Gy ARt ¥1 e ]

(b) Test the convergence of series :

b
T

1
(* +n)(x2---+_ ———

' SAfiraTo F T
Kl Z(x +n)(x + nx) % h

i 64T
C-481 TEy" - Tumover




9. (a

(b)

C-481

Prove that the series :

R S Y
X ——— s

3 5 7

converges the =1 < x = l.

3.?!.'5 x'?

I CEE RN R

Find the radius of convergence and interval of

oo

’ n

convergence of power series 2 lnx"
n=l1

e sEer 2 nx" @ sfwge @t frow e

n=I

AT § AU B FA hITSIC | 6,7

(8)
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Printed Pages
Total No. of Questions : 9] [Tﬂtﬂl No. of
i . jnation
UG {CBCS) 11ird Year (suppl! ) Examin
| 2342
B.A./B.ScC. HATHEMATICS
(Probability and Statistics)
(SEC-3.1)
Paper : MATH313TH
Time : 3 Hours] [Maximum Marks : 70

Note — (i) Attempt five questions 1n all. Section—A 18
compulsory and from Section-B attempt one
question from each of the Units L, II, III and IV.

(i) Tables of Area under normal curve and € can
be had on demand.

() Fo uiE v @ SwW ) wve-o SfEd ®
W WS- W Wedw i L IL I § IV ©
@-T& T Fiw

(i) WG W & G & H ARE g9 @ "
® & -1 wwa ¥ |

C-342

(1) Tum Over



(i) Check whether the given can define and explain

your answer where :

5—12

f(I} = ,_‘,l;:[], LE.,S

wia #ifeg fF o mn s SR & wRetEa

Wﬂ'ﬂﬁﬁ'{m%_qﬁl

5-x°

f (x) =

s X =U1| 1‘2‘3

C-342 (2)



iy For any random variable X and a and p are

constants, Var (aX + b) = ... .
fret off afeo® | & faw X ok g kb

feiw €, Var @X + b) = oo

(iv) Find the probability distribution of the number
of heads when three coins are tossed

simultaneously.

w9 oiF fooh @ g e W ¥, @ faw em
Tl Wigwa &1 e faaor s i

(V) Comment on the following :

The mean of a Poisson distribution is 3 and

variance is 4.

frafafas o feooit wifse .
| famor &1 W 3 @i faew 4 ®

C-342 (3) . Turn Over



(vi) In a family of five children, what is the
probability that there will be exactly two boys,

assuming that the sexes are equally likely ?

dte a=dil & uH wRaR #, 7€ g g fm fo
F woET §OA ¥, ¥ Wihwa ¢ fF faend
CURGEC T

(vii) If the joint p.d.f. of two continuous random
variables X and Y is given by :

I"Ew

f(-rr}’ =<9

0 , otherwise

, 1Ssx<y=<2

.

Find the marginal density function of X.

“ﬁﬁﬁwmmxaﬂtyﬂ@ﬁ
YAl §cd

f(x,9) —xy , 1<x<y<2




iy Find k 80 that fr, y) =k, 1 Sx <y<2

will be the join probability density function.

 ara wifog o fix, y) = ko, L Sx <y <2

g AR ST e B 2x8=16
Section-B
(@ue-9)
Unit-1
-0
2. @) If P(A) =P P(B) = g, then show that :

p+q+l
P(AB) 2

i P(A) = p, P@®) = ¢ ¥ T T

p+q+1
P(A/B) 2 q

Turn Over

C-342 (5)



(i) A petrol pump is supplied with petrol once in
a day. If its daily volume of sale (X) in thousand
litres is distributed as f{x) = 5(1 Pt 0xx< L
What must be the capacity of its tank in order

that the probability that is supply will be

exhausted in a given day shall be 0.01 ?

T W ™ ) T § T SR W8 egfd @6
st ¥ AR swEt A fam w owmE (X)
R A F AW A)=51-0*0<x< 1
% w9 # faafta fear sr ¥1 TR I 1 e
wﬁ'ﬂﬁqﬁﬁﬁmﬁﬁﬁﬁﬁﬁ#ﬁ
T @R H wifgwar 0.01 & ?

- 7,62



3., (iy~=Find the probability distribution of number of

heads in four tosses of a coin.

h foFd # 9 W seen W faw sm @)
yifgshal famor J@ =ifsw

1
(i) Assuming the probability of a male birth as =,

find the chances that a family of 3 children will

have :

(a)- At least nne; girl

(b) Two boys and one girl

(c) Atmost two girls.

w weh B W A A R, TR W

3 s=dl 9 9REr | 8 # Wil J@ hifs

(a) ®H ¥ HH TH ASH

b) [ TEH AR T TFH

(c) Hfumran QA wSiHAl| 7.6V

C-342 (7) | Turn Over



Unit-I1

(zarE-1D)

4. () In a continuous random distribution, whose

relative frequency density is given Dby

3 [
) = 2" (2 —_1), 0 <x < 2 and zero

elsewhere. Show that p; = 0.
& wad R famo A fowe wea aqrqﬁ

W.ﬂl)=%x(2—x),ﬂﬂx52\#ﬂmﬂ

¥@ fean s 81 gwisw f& p, = 0.

(i) An urn contains 3 black and 2 white marbles.
Four persons A, B, C and D in order, draw
one marble without replacement. The first to

draw a white gets T 0. Compute th.r.-.ir

expectations.

C-342 "



ﬁmﬁammzmw%nm

=R A, B, C 3t D %9 @ fan sfwars &

uF weeR frwen 1 wAd wed whe 1 freed

gt & T 10 faem &1 TR s w OO

Ty | 7,6
5. (i) If X is some random variable with characteristic

function §(7) and if p' = E(X") exists, then :

b, = (—ﬂ’[—ai,. d:(r)L
ot

Ifg X fafioa we ¢() F 919 B Agf=HF =
¥l alk p = EX) deg ® @

or
w'o= )| —§
[f*r " )LJ

C-342 (9) Frrn Ovae



(i) For any random variable X, prove that :

Var(X) = E(XD) — [EX”

ﬁiﬂ“ﬁ'ﬂﬁrﬁﬂ??ﬂX%m,mWﬁ:

varX) = EX3) - [BEO) 7,63

Unit-III

(zarE-110)
6. (i) If on the average, 1 ship in every 10 is sunk,
find the chance that out of 5 ships expected, 4

at least will arrive safely.

gt s, 9% 10 # ¥ 1 oS g9 v ¥,
ﬁﬁﬁﬂﬁ5mﬁﬂlﬁqﬁm4wﬁm

¥ w9 WM @ Wi W@ i

C-342 -



L 2% ing the probabil;
Gy Assumine e P ability that 4 bomb droppeg

from an aeroplane will strike a .
Certain target i
is

1 m d y
. If 6 bombs are '
dropped, find the probabilit

that at least 2 will strike the target.

(use €712 = 03019
qﬁﬁﬁaﬁqﬁmmﬁmwwﬁ
ﬁﬁﬂﬁﬁ&ﬂm{mm,mﬁm%%,

afz 6 oW i v €, o 9 ¥ F9 2 § wey
W YR A & gifaewar 9@ Hifsw

(F@rT wifse 12 = 0.3012)
7,6V

7. (i) For rectangular distribution fix) =1, 1 <x< 2.
Find AM., G.M., HM. and standard deviation

and show that AM. > GM. > HM.

C—342 (11) Turn Over



st =vfzw fF AM. > GM. > HM.

) If X 1s a tormal variate with mean H and

variance o2 > 0, then show that a new random

X-K

o]

is a variate

variable Z defined by Z =

with mean 0 and variance l. Also find the

moment generating function of Z.

afc X, wea p 3R faew of > 0% W9 UH

Wﬁ%,ﬁramfmz=i‘;_“

oftuifon @k T Agfed W Z e 0 3R

ﬁﬂﬁml%mﬂqﬁm%lzﬁqﬁw

HE A Hed ff W@ it -
C-342 )



Unit—IY
(FEE-1V)

g. (1) If the joint p.d.f. of two continuous random -
variables X and Y is given by -

1
fay) =+ E(2x+}’) » 0<x<1,0<y<?

0 » ﬂthﬁm"isﬂ
Find :
(a) Marginal density functions

(b) The cun_ditiuﬁai density of Y given
|

X:Z

afy A R afe® = X sk Y %1 wgw
uifgsdl U9 o

i

fx y)mlli(z‘t”) , O0<x<],0<y<?2

0 - |
o0 e T ®)
A Hifsg

(31) dHma "\ Hod

(’ﬂ)ﬁﬂn&}c:%w&'mmm

0‘342 (13) Turn Over



(i) The random variables X and y are jointly

distributed as :

W = e®t, x>0, y> 0
Are X and Y independent ? Find p(X > 1) and
P(X < Y/X < 2Y).
WﬂxﬂiYaﬂﬁgﬁmﬁ_faﬁﬁﬂ
foran smm ¥ :

for, =+, x>0,y>0
EF-HX.-‘B%I Y @aA T PX > 1) 3k
PX < Y/X < 2Y) -aﬁ i | s

C-342 Bia



o, () If X and Y are tWo random variables having

joint density function :

flx,y= 6xy , 0<x<10<y<l
' ' otherwise

Find :

@ PX+Y<l)
® PX>Y)

© PX < lUY <2)

mﬁﬁgﬂﬁ'mﬁtﬁmaﬁauﬁmXWY
e

. 6x%y , D<x<],0<y«l
flx,y)= .
. Y

I HifST
(H)P(X+Y-=:l)_l
(F) PX >Y)
(F) PX < /Y < 2)
C-342° (15 ) | Tum Over



i) If X and Y are two random variables, then the
covariance between them is obtained as

Cov(X, Y) = E[{X - EX)} {Y — E(Y)}]

aft X v Y S aefes = § @ % 9 &
ggaes Cov(X, Y) = E[{X - EX))
(Y -EY))] & &9 ¥ wia f&an wmar &1 7.6%

142 (16)



ROl NO: s

Total No. of Questions : 9] [Total No. of Printed Pages : 8

(2093)

UG (CBCS) IIIrd Year (Suppl.) Examination
2340

B.A./B.Sc. MATHEMATICS

(Numerical Methods)
(DSE-3B.1)
Paper : MATH304TH

Time : 3 Hours] [Maximum Marks : 70

Note :— Section—A is compulsory. Attempt four questions
from Section-B, selecting one each from Units I, II,
I and IV. Use of non-scientific/non-programmable
calculator is allowed.

gve-31 fad &1 @ 9 § AN 99 SIS T
e [ I, Ol § IV 9 UsHh-Ush W¥9 ifwd|
A-wEfefhd qo AA-TuEee hogeel & HAE
?
Section-A (TUS-21)
Compulsory Question (1= w97)

I. (i) Find an interval of unit length which contains
the smallest +ve root of equation :

ﬁI)=I4—312+Iv-lﬂ={]
C-340 (1) Turnover



(11)

(iii)

(iv)

(V)

(v1)

ue Siaue A hIG foref

frq HIEW 1 GEd B GAHE T L
ﬂ.x:)=x4—3.::'+.r- 10=0

Write two disadvantages of Newton-Raphson'

method. |

=EA-twyq fafy # @ wfE fafe

Write Lagrange’s first order interpolation

formula.

AU w1 yuW Hife Faava g famem |

What is the difference between interpolatiom

and extrapolation ?

sy ol afedy & w7 F FR T 2
Find relation between V and E.

V3R E& W Ty §id el

Construct forward difference table for :

x 0 1 2 3

¥y g ﬁ 8 12

frefefan sitwsi & fay smim ww &1
HIWT :

X 0 1 2 3

Y =3 6 8 12



f‘v’i'i} Write a method to solve first-order initial value

problem.
YR Hife gRfve goq owem @ ' HE @
fee = fafu fafag)

(Viii) What is the restriction in the number of nodal
points required for Simpson’s 3/8th Rule for

fa
integrating L f(x)dx,

[[foyar & f fomen @ 38 fam @

fore smEvgw dew fagell w5 dem A &
giaa & 2 - 2x8=16

Section-B
(@Us-3)
Unit-I

(3HT3-1)

2. (a) Find real root of equation ¥ — x — 10 = 0 by
False-Position method correct to three decimal

places.
m@ﬁﬁﬁ:ﬁﬁm.ﬁ~_r—lﬂ=u
F ARG AE G A qvHeE wWH a9 T

I 6'4,7
C-340 (3) Turn Over



' i + 1 =w
(b) Find real rool of equation X 9x

correct to three decimal places by fixed point

iteration method.

Tt x° — 9x
P forg gt fare BT
+1=uwmﬁﬂhﬁ?ﬁﬂmﬁﬁwﬁw

wdl g il
3. (a) Using secant method, find Jﬁ

s fafy =1 ¥ET S JI2 T i
_Ilx+ 8 =0 by
r decimal

62,7

(b) Find real root of equation <
Newton-Raphson method, correct (0 fou

places.

ﬂ?@ﬂ-wﬁﬂimwﬁWWf*lu+3=
0 & arwfas 9o 4 YHGE wH a6 §E T

HIfSq | 6Y2,7
Unit-II
(zenre-10)
4. (a) Find Lagrange’s polynomial that takes the same
value as : '

y(1) = =3, y(3) = 9, y(4) = 30, y(6) = 132

S W Sg9e 9 hitew et \M
y(1) = -3, y(3) = 9, y(4) = 30, y(6) = 132 &
quH ¥l

C-340 -



{ﬁf‘::'-"::’iuivﬁ by Gauss—Seidal method :

5. (a)

(b)

10x + 2y + z=9
2x + 20y - 2z = 44
—2x + 3y + 10z = 22
Tisg-Hew fafa g s HfEg -
10x + 2y + z2=9
2x + 20y — 2z = 44

~2x + 3y + 10z = 22 6'2,7

Find y(2.5) using Newton’s Backward difference
formula for f(x) given by :

X : 0 | 2 3
flx) : 0 2 8 27

& T f() @ fog e v F AW A
w1 ITERT FH p(2.5) T@ HWY

X : 0 | 2 3
fix) ; 0 2 8 27
Solve using Jacobi method :
27x + 6y — z = 85
6x + 15y + 2z = 72
x + y+ 54z = 110
Sefat fafr R0 & 'ﬂfffw
27x + 6y — z = 85
6x + 15y + 22 = 72
x +y+ 54z = 110 64,7

C-340 (5) Turn Over



6. (a)

(b)

7. (a)

Unit-ITI
(zre-11D)
Find v'(4) and y"(4) from the data :
x : 0 l 2 | 3 4
y @3 8 12 17 26
strsl g v(4) i y(4) T HIC
x : 0 1 2 3 4
vy : 5§ 8 2 17 26
Estimate missing term in given table :
x 0 1 2 3 4
y : 4 3 4 ? 12
& T afae d g9 & A AN TRQ
xr : 0 | 2 3 4
y : 4 3 4 7 12 6Ya.7
Construct backward difference table for :
£ & B | 2 3
y : =3 0 8 12
and find V2f(2), V3(3).
firt o o et S eferent <1 Femior sRifT
x : 0 I 2 3
y : -3 6 8 12
AR V2). VI(3) T i) 6.7

C-340 (6)



w

(b) Given :
sin 0° = 0.0000. sin 10° = 0.1736,

sin 20° = 0.3420, sin 30° = 0.5000,
sin 40° = 0.6428

dy

Find E at x = [0° for y = sin x.

fem % -
sin 0° = 0.0000, sin 10° = 0.1736,

sin 20° = 0.3420, sin 30° = (0.5000,
sin 40° = 0.6428

y=sinx® fgx=10°®W = 3@ =i
dx 6v4,7

Unit-IV
(se13-1V)

ﬂ
1+x°

2
§. (a) Evaluate Iu d trapezoidal rule with

h = 0.25.

I
[ 4 x?

2
h=ﬂ_253':1:fm__|.ﬂ dx grerarsr frag

‘1 HEIHT i |

0—340 (7)) Turn Over



2 _ :
(b) Evaluate L (x> +1) dx using Simpson’s 3/8th rule
by taking n = 6 and compare the result by

analytical solving the integral.

;;=ﬁﬁﬁfﬂmm$3f3ﬁmwwﬂﬂ?ﬂﬁ

T _[12{13+l]f.~’.x 1 HEATEA HISY AL FHEH

= FrvauedE &9 § ¥ T gRomd il ger

wHifea | 6'4,7
5 dx
04x+3

rule with 10 sub-intervals.

faed & 13 Frm & 39Em & g 10

9. (a) Evaluate by using Simpson’s 1/3rd

: 5 dx ;
I9-3AA & WA Iﬂ4x+5 1 HeAHA i |
(b) Solve :
dv _y—x
Z=2— ¥0)=I
de y+x )

taking h = 0.02 at x = 0.1 by Euler’s method.
gert fafr g1 x = 0.1 W h = 0.02 =@ TW
dy _y-x
dxy y+x

C-340 (8)

, YO)=1l 5 za =ifsw) 6'2,7



RO NG it

Total No. of Questions : 9] [Total No. of Printed Pages : 8
(2093)
UG (CBCS) IIIrd Year (Suppl.) Examination

2339

B.A./B.Sc. MATHEMATICS
(Linear Algebra)

(DSE-3A.3)
Paper : MATH303TH

Time : 3 Hours] [Maximum Marks : 70

Note :— Attempt five questions in all. Section—A (Question

No. 1) is compulsory. Attempt four guestions from
Section-B, by selecting one question each from the
Units-I, II, Il and IV. Marks are indicated against
each queston.
e 9= WE ® v BN e~ (W9 E@e 1)
stfrard ¥1 wve-o & w@w W LI, Mg v ¥
¥ UH-UH T H FIE BN Y, W T
w9l & ow T amy eifen €

C-339 (1) Turn Over.



Section—A (gue-3)

Compulsory Question (siPrd ued) |
1. ) FV={&xy: %Y e R}. Show that "JJ is not
' a vector space over R under the operations -

k¥ +@&H=&Y
a(x, y) = (ax, oy)

and
‘Tﬁ\""ﬁ{{I,J’J:x,yER}Wﬁ'V
HHEAA

x»+@EH=MY)
R afx y) = (ox, o)

# 7 R ® IR T oRw we T ¥

(i) Define complementary subspaces.
W TryEl w1 ufiwfya i)

@ii) Find the coordinates of v = (2, 3) relative to an
ordered basis B = {(1, 0), (1, 1)} of vector
space RR).

WiRw ¥ RY(R) % FRAW swuR B = {(1, 0),
(1, D} § W= v = (2, 3) % Beifede g

(iv) Prove that the vectors ¥ = (1, §, 2), vy = (0,
0, 1, v3 = (1, 1, 0) of V4(R) are linearly
independent.

i =i e ViR) # Wi v, = (1, 5, 2),
2 =0, 0, 1), vy = (1, 1, 0) Yow wEw ¥
Py
-—339 (2)



(v) #Show that the mapping T : R2 — R, defined
by T(x, ¥) = |2x - 3y| is not a linear
transformation.

Y & Ter, y) = |2¢ - 3y| wW IR
% T : R? —» R @& s s & §1

(vi) Let T, : R® - R? and T, : R® = R? be two
linear transformations defined by T)(x, ¥, z) =
Bx+y,2)and Tylx, y, D=y +2 x-)).
Compute 3T, - T, + L.
'*TﬁfﬁTi:R3-+leTz:R3—}R3ﬁ
or T €, W Tx 3, 0 =0Gx + 3,2
IR Tox 3, 2 = (=9 + 2, x — ) TR qRonfea
¥ 3T, - T, + 1 @t O HifS)

(vii) Prove that zero is an eigen-value of T iff T is
singular operator on the vector space V(F).
fag #ifee fF = T 9 0@ a-aF § 9l
3R Baw 3 T iy w@ VF) ® IR fEER
sifate ¥

(viii) Prove that a linear transformation T : V — W
is non-singular iff T is one-one.

fog #ife & Was son T: V - W

Ha-faper & af SR waw AR T w=-39 %;3:16

C-339 (3) Turn Over




2. (@) vaﬂﬁiatﬂ]esetufmalﬂunﬂmsﬂisﬂ

space over itself.

mﬁﬁﬁ%wﬁﬁmmgﬁﬂnm
R T GRw wa ¥

are two
” fi‘):i: f?“(:')w T%haﬂ prove that Wy W, is also
a subspace of V(F) iff either W, C W, or
W, ¢ W,
w® W, ke w, aRw T@ V(F) $ T IR
1 m fag wifw fE W, U W, T V() ¥
qeore ¥ afe ofg daw AR WA W, < W,
| TW, c W, ¥ 644,
3. (a) Let W be a subspace of the vector space V =
V4(R) generated by {(0, 1, 1), (0, 0, 2)}. Find
V/W and its basis.
a5 w, ity @@ V= VyR) & &
sy &, A {0, 1, 1), (0, 0, 2)} T whm
T VW U 3O STHR I wifwu|
(b) Let W, and W, be subspaces of a vector space
V(F). Prove that V = W, @ W, iff :
@ V=W +Ww,
@ W, nW,= {0}
C-339 (43
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o & W, SR W, ™ wRw wmm V) ®
m%:mm%v=wl$wz-qﬁ;
ﬁTiﬁﬁ'ﬁ”ﬂ&

@ V=W +W,

@ W, n W, = {0)

4 64,7

Unit-II (3=rd-1I)

4. (a) Prove that the linear-span L(S) of any subset S
of a vector-space V(F) is a subspace of V(F).
foz #if & & wRe-wm v & fed
IyegeEa S W aw-smfa L(S), VIF) &1 &

Ty

IRTH T

b) Let vy = (2, -1, 0), v, = (1, 2, 1) and
vy = (0, 2, —1). Show that v, v,, v; are linearly
independent. Express (3, 2, 1) as a linear
combination of v,, v, vs.
am B v, = 2, -1, 0), vy, = (1, 2, 1) 3R
vy = (0, 2, -1) %1 zyize Vi, Vo V3 e
A €1 (3, 2, 1) B vy, vy, vy B HEwH HEOH
7 ®y § afvemea s 64,7

C-339 {(5) Turn Over



5. (a) Find a basis and dimension of the subspace \ Y

of R3 generated by the Vectors a, -1, 1),
@, 4, 2), 2,2,0, G g, —3). Also extend this

hasisanmabaﬁisafR3.
afwm (1, -1, 1), 6, 4 2, 2, 0), 3, 9, -3)
mwaﬂﬁmwmwmw
maﬂh&nw%wmﬁw%ww
dmeg S|

(b) Prove that any two bases of a finite dimensional
vector space have same aumber of elements.
ﬁaﬁmwwqﬁmmmw%
wﬁamﬁﬁaﬂaﬁm@mmm%J

Unit-1H (3er-1ID)

6. (a) If V(F) and W(F) be two vector Spaces, then
Plﬂ?ﬂﬁlatT:V*—}WiSHﬁWMSfmtiﬂﬂ
iff T(awm + Bv) = aT@) + BTO), Yu, v € V;
a, p € K
af v i wE @ ke e ¥ 9 &S
e f5 T: V o W % Has s § 9K
dn Baw at Tau + Bv) = oT@w) + BT(v),
Yu, v e V, o, Bp € Fl

() Find a linear transformation T : R* —» R,

whose range space is generated by (1, 2, 3)
and (4, 5, 6).

C-339 (8)



ww Yaw wRT T : RP > R? s #ifewg,
fort I 9 (1, 2, 3) ¥R (4, 5, 6) TU @
%) 6'4,7
7. (a) Find the matrix representation of T : R2 — R2,
defined as T(x, y) = (3x - 4y, x + 5y) with
respect to the basis B = {(1, 3), (3, 4)).
T(x, ¥) = (3x = 4y, x + 5y) &1 gfnfem 7
R? > R? @1 &R B = ((1, 3), 3, 4)} &
gy | fAftsw wfaffie s =i
(b) LetT,:R>—> R?and T, : R? - R? be two
linear transformations defined as T,(x, y, z)
= (3x, 4y - z) and T,(x, y) = (-, y). Compute
T,T, and T,T;. Is T,T, = T,T, ?
& T, v, 2) = Gx, 4y - 2) AR T,05 y)
= (-x, y) g wfm T, : R? 5 R? sk
T, : R? 5> R Waw s &1 T,T, 3k
T,T, % T FfQ F T,T, = T,T, & 2617
Unit-IV (FFE-1IV)
8. (a) Find the dual basis of B = {v,, v,} of R? over
R, where v, = (1, 2) and v, = (1, 5).
R% R R? ® B = (v, v,) ® f1g &y smur
T Hifa, sl v, = (1, 2) Ry, = (1, 5) &
C-339 (7) Tum Over



(b) Let T be a linear operator on R? defined BY

9. (a)

(b)

T, y, 2) = (2x, 4x = Y, 2x + 3y — z). Show
that T is invertible and find T

o fF R? W T @ Fow dwRw ¥ W
TG ¥, 2) = @x, 4x — y, 2x + 3y — 2) BH0
<Rufa 3 Rame f5 T Fediea & @ T
A i |

Find all the eigen-values and basis for each
eigen-space of the linear operator T : R} > R’
defined by T(x, , ) = X + . ¥y - %, 2y +
4z).

Yaw d@orE T : R - R &ifF T,y 2) =
Qx +y, y -z, 2y + 47) 3R R ¥, B
ToF - ® fag et STE-AE e
YR § S|

Find all the eigen-values and eigen-vectors for

62,7

0]
0 .
]_

1 1
the matrix A=|{0 1|
0 0
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B.A./B.Sc. MATHEMATICS
(Algebra)
(Core)

Paper : MATH202TH

Time : 3 Hours] [Maximum Marks : 70

Note — Attempt five questions in all. Attempt one question
each from the Units-1, II, III and IV of Section—B.

Section—A is compulsory.
ﬁfﬂhﬂ'ﬁ%ﬁ{ffﬁm Tus-d W TaH

Compulsery Question
(afard )

1. () Show that set of natural numbers form a monoid
under the composition of multiplication.

C-166 (1) T e



@) Show that a group in which every element is
its own inverse is in abelian group.
e wif 5 T Tqp fred T T W
=1 wheim & 98 T5 T T T

(i) How many generators are there of cyclic group
of order 10 ?
o wg o frae w4 10 ¥, & fopa I
g2

(iv) Prove that the identity element of a subgroup is
same as the identity element of the group.

fag wifsg fe fordl STuqE &1 ToaRs & W
F WOUE 99 ® §9E o o

(v) Define Kemnel of Homomorphism.
sy ® w90 = R Fifae)

(vi) Show that a group G is abelian if the mapping
f:G > G, givenby f) =22V x € G, is
a homomorphism.
fkeny & @ W G Wfew ¢ Ik wmfsem
fF: G > Gt W ysR ¢ fewm wr %
fO) =x*V x e G, & W& €
>—166 - {2)



(vii) Give an example of ring with zero divisors.
*meﬁwmwﬁm;
(vﬁi}AnidealIﬂfaﬁngRisambri{ggufﬂ.ia

converse is true ?

for R w1 SETE 1, R %1 39T ¥ = famm
W R ? Ix8=16

Section-B

(gus-w)
Unit-1

F=FE-D

2. (a) Let Q% denotes the set of all rational numbers
except 1, then show that Q* forms an infinite
abelian group under the operation * defined by
a*b=a+b-abforal g b e Q%

A efifg Q*, 1 = Srgwy wvt ufta demsH
? ugeaa o fef s ¥, @ fag sty &
Q* JyH - & wed, W W WeR ¥ &
¥a-b=a+b-ab8f g b e Q* & fam,
& IFa TeieE 99E S €
C-166 (3) Tum Over



(b) LﬂtﬁbgaﬁnimgrmpﬂﬂﬂlﬂtﬂEG'bﬁau
elenmmufnrdern.mnﬂ”‘ﬁfiffu\iiﬁ
divisor of m.
mﬁﬁqﬁﬂ@ﬂﬁmwgmaeﬁ
Wnﬁlﬁﬁ%ﬁ!a’":eﬂﬁn,mﬁw
Tl 7.6

3. (a) Find order of each element of group
G={0 1,2 3 4 5+l 1e composition is
addition modulo 6.
wﬁ-a{{o,l,z,s.st,ﬁ-:-ﬁ)}%mm
1 w9 @ aF W A aEge 6 ¥

() If in a group G, @° = e and aba™! = b* for all
a, b € G. Prove that if b # ¢, then O(b) = 31.
af 7% WE G # o° = ¢ 3R aba! = P W
a b e G fm & @ fog sifg 5 IR
b#e @ OB =311 64,7

Unit-1

(F=r$-1D)

4. (a) A non-empty subset H of a group G 15 a
subgroup of G iff ab™! € H, Va, b € H.
WE G %1 U e i swg=a H @&
T ¥ AR ab?! e H, Va, b € HI

C-166 it



(b) lfHundefﬁ“

"

5. (@

(b)

ite subgroups of a group G,

then prove that :

O(H)YO(K)
O(HNK)

O(HK) =

qﬁnaﬂtxwwsﬁqﬁﬁawt
@ fag HifET ¢

O(H)O(K) —
O(HNK) '

O(HK) =

State and prove Lagrange’s theorem for finite

groups.

o W @ foe due v W fafey SR
fos @it

Any two right (or left) cosets are either disjoint

or identical.

2% o QT (0 ) WewEged A N IR

T gHEY B T 7,6%

0—136 (5) Turn Over



Unit-1
(FEE-10)

6. () Let N be a normal subgroup of a group G.
Show that G/N is an abelian iff for all
x,yeG oxly! e N
T wifow fF N, 998 G &1 & §F SY9E
YR et aR v, ye G xaxlyt e N
@ G/N & @i o '

(b) Prove that the intersection of fwo normal
subgroups is a normal subgroup.
foz =ity fe & amr seagEl =1 free
U IR B R 7.6%

7. (&) The necessary and sufficient condition for a
homomorphism of a group G into a group G’
with Kemel K to be an isomorphism is that
K = {e}.

EETH R wHiw W W G P uw g

WF G %1 90 K 3 99 u% wweww 3 fog

Wmﬁﬁﬁtﬁ,ﬁ;xzie}i
C-166 -



(bf- Prove that a group G is abelian if and only if
the mappingf: G — G defined by f(x) = !

is an automorphism.

(FEE-1V)

8. (a) Show that the set of rational numbers Qis a
ring under the compositions ® and ® defined

as ;.
a@b=g+ph-1

anda@b=a+b—abh*a,baq

sftaifig & i a ® b=aqag+bh-1 8k
ﬂ®ﬁ=a+b~@Vﬂ,bEQWﬁ'ﬂ§E

c—136 {7) Tum Over



(b)

9. (a)

(b)

Prove that every field is an Integral Domain.” 7

converse true ?

maﬁmﬁmﬁﬂwﬁﬁwﬁﬁwﬁmh

i fadm w9 ¥ 7
LeinearingmdSbeanﬂﬂ-empty subset
of R. A necessary and sufficient condition that
S is subring of R is V &, b cS§S=>a-b
ab € S.

aw wifeg R o o1 ¥ ol S, R %1 T S
syagsg ¥1 S, R # wftn ¥, & o smaeas
At ot 7@ ¥ Va beS=a-2"b
ab € S1i

Let 1, and I, be two ideals of a ring R. Prove
that I, U I, is an ideal of R if and only if
either I, c I, or L, < I;.

7R difwe I, @K L, T RTR 3 q o
&1 wfw #if fs 1, U L, R %1 @& amdem

taR B AR L c L, WML c L1 7.6%

C-166 i
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(2093)
UG (CBCS) Ist Year (Supple.) Examination

2047

B.A./B.Sc. MATHEMATICS
(Differential Equations)
(Core)
Paper : MATH 102TH

Time : 3 Hours] [Maximum Marks : 70

Note - Attempt five questions in all. Select one question
from each of the Units I, II, T and IV of

Section-B. Section—A 18 compulsory.

o dfe JeA SIS sei-1, 11, 11 @ IV @oe-9
A TH-TEH T R TS sfEd ¥

Section-A (@UE-N)
Compulsory Question
(atfard uv)

1., (i) Define general linear differential equation of

C-47 (1) Turn Over



| {iu:) Evaluate :
. 1 3_]:-_- 1 £3I
e "3)2
(D-3)*> (D-3)
qH 9@ i
| | 1 3x
1 Elt_ : P
D-3* (D-3)
' ] 1al equation.
-Euler linear differentia
Define Cauchy
N FleN-ger fas sohe FHHOT w9
gifea |

C-47 (2)




"(\ﬁi Solve :

adx  _ bdy _ cdz
(b-c)yz (c—a)zx (a—b)xy
& Hifed
adx bdy cdz

(b—f)y:(c—a}zx:(ﬂ—b)xy'

(vii) Form a partial differential equation by eliminating
a and b from Z = ax + by + ab.
z=ax+by+abﬂaaﬂtbaﬁﬁ'qmw
Sifores STl WHIETOT SRC |

(viii) Classify the second order partial differential

equation :

az 4 2
Rl il

fgfm ofdy & onfis  Sawa  WHIHIO

alz alz
P F wiiga Ffowr  2x8=16

f : ¢3) Turn Qver



Section—-B

(@ues-4)
Unit-I

(saTED)

2. (a) Solve:
dx + (xe¥ + 2y)dy = 0

T B :
evdx + (xe¥ + 2y)dy = 0
(b) Solve :
¥(1 = xy)dx — x(1 + xy)dy = 0
B HIWC : -
y(1 — xy)dx — x(1 + xy)dy = 0
3. (a) Solve :

6'2,7

y=x+ p°
d
whcmngxy—"

Eﬁﬂ'ﬁ'ﬁﬂl:

y=x+p

Wﬁp=% tl

C-47 (4)



@fﬁfi‘“:
x=y+algp, p>0 -
& HIT
x=y+algp, p>0
Unit-I1

(ger-1ID)

6'a,7

4. (a) Prove that :

1 1
ax _ Pl

™ f@
if fla) # 0.

l ax _ l ax
7o T N Ym W

fla) # 01

(b) Solve :
3 2
dy .39, 22— xe”
a3 dx?
¥ HifaT ¢

3 .
ad dxz

C-47 (5) Tum Over



5. (a) Solve: |
: (Dz+3nf2)y=sine"

A BT

(D? + 3D+ 2)y = sin &

) Solve :

Py ody g x

s e _.--_|-4.y=£'£5iﬂx_

a* dx -

B WIS
-ﬁzy dy | o |
2—2 L+4y=e"sinx 6'4,7

dx dx _
Unit-II1
(3=TE-1I0)

6. (a) Solve the given differential equation by method
of variation of parameters : -

dz}' n
Seymwer (Fex<f)
fnfiedl +t fimma fafy oo
di
Seymsex (Fex<])
% & WISl
C-47 i



(b) §nlve :

7. (a)

x> j; +6x* j; +4.1:%—4y = (log x)?
¥ HifeQ
x3d3—y+6.r d’y +4x§1—4y (logx)® 647
dx’ a? dx
Solve : o
& dy _ dz
C2xty) zx-y) xP+y?

- (b)

8. (a)

C-47

dx _ dy _ dz
2x+y)  z(x=y) xP+y?

Solve : e ST

xz3dx — zdy + 2ydz = 0

B Wit

xPdx - gdy + ydz =0 6%,7

Unit-1V '
GFE-1V)

Form a partial differential equation by eliminating

arbitrary functions from Z = fix* = y) + g(x® + y).

HIH Z = ﬁr y)+g{r+y}'@lf3ﬂ'{g

# fagqa W@ g v dgwa wHE

TR

(7) Tum Over



s, g B AT

9. (a) Solve:
p + 3q = 5z —tan (3x - )
T wife
p + 3q = 5z ~ tan (3x - ¥)
(b) Classify the partial differential equation :

%l ﬁ"ﬂ?—d Hifeg | | 64,7
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Total No. of Questions : 9] [Total No. of Printed Pages : 8
(2112)

UG (CBCS) RUSA IIIrd Semester (Old)
(Special Chance) Examination

1773

MATHEMATICS
(Sequences and Series)
(Major/Minor)

Paper : BA/BSCMATH-0305

Time : 3 Hours] [Maximum Marks : 70

Note :— Attempt five questions in all. Section A is compulsory.
Attempt one question each from Sections B, C, D

and E. =5

F Ui SR $ A Hifww| @ve A AfEd Rl
TE 9, ¥, T 3N 3 9 UH-T& Y T HifeC

Section-A (@UE-37)
Compulsory Question (31 ard wy )

1. (A) Do as directed :

fAewgEr & HifST -

() The bounds of the sequence {(-1)"} are
(Fill in the blank)

C—873 (1) Turn Guér



(fraa & i)

ﬂrr+l -
Gy If = where 111 < 1 then
lima, = (Fill in the blank)

Giiy Define Cauchy Sequence.
gfeht srpEw @ R HifS

(iv) Every convergent sequence is a Cauchy

Sequence. (True/False)
g FAaEE FH Th HEN STTHA T
(Tea/AEA)

vy If Zlﬂﬂ is convergent, then

lima, = ... . (Fill in the blank)

H—»oD

1 Z a, FAITH T Y @

ri=l1

Eﬂﬂn — O | (ﬁﬂ M+ qﬁﬁ)
C-873 (2)



(vi) Define Null Sequence.
o omER w1 afeafE H

an l ;
(vii) The series Z—;-, p< 118 convergent.
n=1 1

(True/False)

1
In-1

(viii) Show that 2.

. | :
Toied Zaﬂ_ : T

..(ix)_ - State D’Alﬂmben’s Ratio Test.

' &' wmd F I T & daRl|

(x) If the partial sums of the series Zan are

............... and if {(b,} 18 monotonic
sequence CONVEIZES 10 .ooovweeeess then

Zﬂnbﬂ is convergent.

qﬁ’ﬁ“ﬂZﬂﬂ%aﬂiﬁﬁﬁm ...............
% i AR (b} TH HAEAME ATHA T
............... F fou sfmfE & 8 @

Y b, FRHE ¥ (R T R
10x1=10

C-873 (3) Turn Over



(B) Attempt all the questions :
ft g B s e
(i) Prove that, if a sequence is convergent,
then it converges to a unique limit.

frg FifT fF afe T STIFA FEEIE T,
A 7 uF e @ o efmfa

4
(i) If {a,) and {b,} are two convergent
sequences and hma =4, hmb =b, then

prove that iﬂ(ﬂﬂ+bﬂ} a +Er_

A (a,) TN (b} A FAGSE FTHA T,
aﬂ-{hmﬂ——ﬂhmb‘-b {ﬂ'ﬁgqﬁ'm

fi—po0

fem lﬂ(aﬂ 'l."bn)_ﬂ +b|

(i) If ) a, is convergent, then prove that :

lima, =0
afg Zr.: Fatie §, @ fag wifae fF
’Elm a,=0
. ' H "
(iv) Prove that Z(;TJ is divergent.

h — Z(rﬁl] SRSl ¥
C-873 (4)



I‘.‘
(v) Show that Z; converges absolutely
for all x, |

<eisy Z-";—’; T x B Fre T e @

shaRa dmar ¥ 5%4=20
Section-B (@UE-9)
2. (a) Prove that, if a, —> 1, then
d+a,+ ..... +
Xy = : = 9 % - L
fog wif 5 A& a, - [ @
a,+a,+ ..... +
Iu - 1 T4y a, % Ti
"

(b) Prove that :

m
H=—po0 H 3 H

fag =ifse &
hml[1+l+l+ + lJ= 0 55
no 2 3 n ’

3. (a) Prove that sequence {a,}, where

1 % 1 i 1 o 1 .
Y T o+l n42 n+3 0 2nm

convergent.

C-873 (5) Tum Over




1 1 1 1 FHAE

L (ol W-s 0y N, e

M T p4l n+2 n+3 2n
g ®

b) Prove that Cauchy sequence is
convergent.

fag Fif 5 Fieh erEa ga Fwase gl g1 5.5

Section-C (@Us-H)
4. (a) Apply Cauchy’s criterion to prove the

always

1
convergence of the series Z;z_

e}uﬁzﬂé 3 wady @ fog =0 3 f
Fhft fres &1 wa@m *ifsg)

1 1 1
ies 1+—+—+.....
(b) Show that the series AT + 9471
+ e converges to the sum 2.
1 1 1
Tynisd fo g 1+—+2—2+ + 2]
M
+ ... AT 2 TF FHES oI g | 5.5
5. (a) Discuss the convergence or divergence of the
seﬁes 1 + 2 + o +
- 123 234 345
1 3 S -
gt + + + Fag
1.23 234 345 77 w

C-873 o)



(b)

6. ()

(b)

7. (a)

A TEIAS H AU o

Discuss the convergence or divergence of the

series Z(ﬁ—ﬂ)_
Rt Z(ﬁ—n) & FHESE A SEAS

&1 FUH hifad | 5,5
Section-D (@US-T)
Examine the convergence or divergence of the
. | x°
Series 2ﬁ+35+m+ -5—ﬁ+ ........ L
2 4 6
1 X X bs "

E-t'ﬂﬁ m+m+4ﬁ+ S,JZ-I- ........
FOSE SUE TRaSd 1 T FHifSC

Discuss convergence or divergence of the series

4 46 , 468
l+—x+—x" +
5> 5.7 S: 74

x4,

4 46 , 4.68 ;

—_ —_— —_—X ...
gyoft 1+5x+5*7x +5.?.9I & Ty
el BEISd I 9uH wifag| 5,5

Discuss - the convergence of the series




(b)

8. (a)

(b)

9. (a)

(b)

Integral Test, discuss the

E hy’s
Using Cauchy divergence of the series

convergence Of

Section-E (@UE-3)

(_1 n—1
Show that the alternating series Z » is

convergent.

e )=~ Fade b

State and prove Leibnitz Test.

wefere whem fag w 9viA S 5.3
Discuss the convergence of the series
cos nf
Z et p=>0.
Pars cos #0 -
2 " ,p>0% Fa9g H 9 HifSC)

B:},F multiplication of series, prove that
sin 2x = 2 sin x cOs X.

gt & TR ¥ faw wfmw

sin 2x = 2 sin x cos x| 55

C-873 £
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e Uie W Sie | @vs-3 AfEd ¥ ad @ee-d
Y yaF TR, I, M oW IV ¥ T&-Ush W
Hifag |
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. (@)

(1)

Section—A
(EDE-&'I)

Compulsory Question

(aifard 9¥)

Prove that if F is the distribution function of

random variable x, then F(x) < F(y) if x <y
fas aﬁﬁﬂq fs ofe F agfess =0 x &1 faaw
weF &, @ F(x) < F@y) 3 x < .

Find the constant C s.t. the function :
sz, O<x<3
fx)=

0 otherwise
is a density function.

‘ Cmﬁﬁqrﬁ%ﬁw:

CIE, O<x<3
f(x)=3

| 0 otherwise

EWW%'

C-205 [ 8



Af X is a random variable and 4, b are

constants, then prove that :

E(aX + b) = aE(X) +b
?TEX@W‘HIHHT&,EJW%,'&T
fag wifea f&

E@aX + b) = aB(X) +b

(iv) Let Y = 3X - 5 and E(X) = 4, Var(X) = 2.
What is the mean and variance of Y ?

WY=3X—53;?I1E(X)=4,VM{X)=2

¥ Y @ mem eiR e w=@ R O?

(v) With the usual notations, find P for a binomial

variate X, if n = 6 and 9P(X = 4) = P(X = 2).

qe RYE # 9y gl = X 9| wifeg,

e n=6 T IP(X = 4) = P(X = 2)I
C-205 (3)

Turn Over



with parameters 7 and P are 16 and 8. Find

P(X 2 2).

WﬂanqﬁﬂﬁqﬁﬂmXﬂmmﬁm

fir=rar 16 @@ 8 ¥ P(XaZ)mﬁml
(vi) Tf X is a Poisson variate such that P(X = 1)

= 2P(X = 2), find P(X = 0) and E(X).

ot X T W W ¥ W ¥R & OPX = 1)

= 2P(X = 2), W W Hig P(X = 0) 7 EX) |
(viii) Prove that :

Cov.(aX, bY) = ab Cov.(X, Y)

fag wifsg f

Cov.@X, bY) = ab Cov.(X, Y) 2x8=16
= (8x3=24
>—205 (4) )



2. (a)

Section—-B

(@S-

Unit-1

@D

ose that the p.d.f. in 2 random variable X

Supp

is as follows :

Cx2 . . 1£x<2
f(x)= *
0 , elsewhere

Find the value of the constant C and P(X > 3/2).

Wﬁﬁqﬁﬁqﬁmmxﬁpﬂ.f.

i YRR ¥

| Cx? <
£ = ., 1252
0 , elsewhere

fegger C a9 P(Xp:ﬂl)mmsrmaﬁﬁm

C-205 (5) Turn Over



!

(b)y Test, if following 18 2 probability densiy™

function :

X , {]5..‘!:*':1'
f{x):'{zx 1 1£I“:2

qﬂwaﬁﬁﬂq{ﬁﬁﬁﬁmﬁﬁww

HeH ©:

X 0<Lx<l
ﬂx}'{ 2%, 1<x<2

3. (@) A random variable X has the following density

function :
i I k ‘
5 if —o<x<w
f(_x) =« l + X ;
0 otherwise

L,

Find k and the distributive function.



}'ﬁWﬂXﬁﬁﬁﬁﬁﬁﬂ.WW%i

k if —o<x <0
f(x)=1 1+ x?
| 0 otherwise

k9o fawor wed @@ i

b) If fix) = Cx?, 0 < x < 1 is the p.df. of a
continuous random variable X, find constant C
and a, b, s.t.'P(X < a) = PX > a) and

P(X > b) = 0.05.

ﬂﬁﬂx}=@,ﬂ{x{l¥lﬁ?{ﬂ@“ﬁ$ﬁt}{

%1 p.df & @ feeiw C a4 g, b T HIST I

% fF P(X<a)=P(X>a) @1 PX > b) = 0.051
7,6%4(10,9)

0—205 | (7) Turn Over



Unit-11
(zare-1D)
4. (a) Let X has the pdf. @

%(x_l;. , f-lxx<l
f(x)="

| 0 otherwise
Find the mean and variance of X.

e e X ® pdf.

Lopy , if-1<x<l
fx)=42

0 , otherwise

2 @ X w "y R e I wifswl

() If X is random variable s.t. E(X) = 10,

V(X) = 25, find the positive numbers a and b

s.t. Y = aX — b has means zero and variance 1.

C-205 -



X afew w b v & B EGO = 10,
V(X) = 25, ¥R @A g 991 b W@ FHIfSTC

WY =aX - p =1 i 3= ww
L3 - 7,6%4(10,9)

5. (@) For the discrete uniform distribution :

1
fo)=1k
0

elsewhere

Find the m.g.f. and hence find M and Hy-

Iqaq wEH o .

f(x) =1

o |-

ﬂl'sewh_f:,m |
& Y m.gf. T FC qen Wi o, ot S

Hifeg |
C-205 (9) ~ Turn Over



(b) Let:

—1<x<2
fx)=" |

elsewhere

r*:' Lﬂ'[h—-‘

be the p.d.f. of random variable X. Show that

m.g.f. of X 18 :
2t -t
€ ¢ ., t#0
M(t) = + 3t
. l 3 t=ﬂ
215 L
1
—, =l<x<d
fx)=143
Lﬂ 3 EIEEWhE-I'E.

C-205 _—



k

¢  GfEEF W X W opdf ¥ Ivlw fF X @

m.g.f, :
2~
: s , 1#0
M(5) = < 3t
; 1 y b=y
¥ 7,6%2(10,9)
Unit-111
(zenTe-I11)

. 1
6. (@) The probability of man hitting a target is 1

He fires 7 times. What is the probability of his

hitting at least twice the target ?
= % wer 4 whmw o, bW 7
IR Femn @ @sg f WY S wH ¥ FH

d WX S W Wifawdm =¥ ?
C-205 (11) | Turn Over




() The mean and variance of a binomial distribuition

4
are 4 and 7. Find P(X 2 1).

4
frre for @ W SR R 4 R o R

P(X > 1) 9@ SIS 7,6%(10,9)

1
7. (@) If X is uniformly distributed with mean 5 and

23
variance 2 find P(X > 0) and P(X < 1).

' 1 25
#ﬁmewwaﬁwaﬁmﬂ@

I ®9 9 faaor fear smar & @ P(X > 0) o
P(X < 1) 91 shiferq|

(b) If X is a normal variate with mean p and

2

variance o“ > (0, then show that a new random

X—p

variable Z defined by Z = is a.variate

with mean 0 and variance 1. Also find the

m.g.f. of Z,



8. (a)

;qﬁxmuﬁmﬁﬂﬁmc‘?}{]%m@ N

e 1% 9y w dftwe ¥ 7z = m.g.f,
W a wifeg 7,6%4(10.,9)

Unit-IV

(FTE-1V)

For what value of k the function flx, y)

=kx(x —y) for 0 < x < 1, —Xx <y < x is a joint
p.d.f. Also, find both the marginal probability

density function.

k® fda am & fau waq fx, y)
=kx(x —y)for 0 <x< 1, x<y<xT&H
wgF p.df ¥ 2 M wwig wiiwwa s wem

0—205 (13 ) Turn Over




(b)

9. (a

e N
For what value of k, flx, y) represent the ]cﬁlte

p.d.f. of two random variables X and Y, where :

k(4-2x+y), 0O0<x<3 2<y<4

0 , elsewhere

f(x,y1={

Also, find P(x < 2 A y < 3).

k& few wm & fae fix, y) § agfes W X
T Y & §gea p.d.f welim @ ®, el ;o

k(4-2x+y), 0O0<x<3,2<y<4
f(x,y)=

3 elsewhere

Px <2 Ay <3) ®l it 9@ =ifsm 7,6%4(10,9)

Let :
8xy , O<x<y<l
flx,y)=
0 , elsewhere
Find E(Y/X = x).

C-205 ”



HHET

“8xy , O<x<y<l
f{-’t*}')=

0, elsewhere

HOY/R. = 2) TR 7,6%(10,9)

() The joint p.d.f. of bivariate r.v. (X, Y) is given
by :

6xy2-x-y): 0O0<x<],0<y<l

0 , otherwise

fxey (x,) ={

Find conditional expectation of X, given Y =y

where 0 < y < l.

AR rv. (X, Y) ®1 §gF p.df. .

6xy2-x-y): 0<x<l,0<y<l
fxy(x,y)=

0 , : otherwise

e fear T ¥ X W GYH Wewn 9@ RN,
fm ¥ Y=y W 0<y<]llI 7.62(10,9)

C-205 (15 )
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Note — Section—A is compulsory. In Section-B attempt one
question from each of the Units I, II, III and IV.
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Gue-H Afad ¥ @ve-¥ d Wl R L OIL I

e [V ¥ T&H-U&F Y Sifsel ICDEOL & 3%
Hsgd O few o ¥

Section-A
(@us-3)
Compulsory Question
(Afard we=)
C-204 (1) Turn Over



1. (1) Let A be a non-empty set. Define bi"\fﬁ’m-

composition on set A.

o A T e e g1 9T A W
A0 wFsieE gRafia ST

(ii) Define linear combination of vectors.

il @ Yaw wwstyA @ sRwfea s
(iii) What is the direct sum of fwo subspaces.

QA g9 G w1 OTAY A ¥ Y ?

(iv) Let V be a vector space. What is a basis of
V7?7
AT V T 99 9 &1V FH MR T § 2

(v) Give the statement of Rank-Nullity Theorem.
BN 9T & Hyq fafEu)

(vi) What do you mean by singular transformation ?

foTer gewETE ¥ s w= s &2

(vii) What is the difference between eigen value and

eigen vector of linear operator ?

i ® S AH Ao S e &
H AR T ?

C-204 [



Mﬂiﬁbeﬁnﬁ Kernel of a linear transformation.

ww Yfaw JEHHI & Kemel (F9) il

qfiarfea sifag | {2%2,(}%3:::’1{]?
Section-B
(@Us-9)
Unit-1
(FFE-D)

2. (a) Prove that a non- e:mpty subset W of a vector

space V(F) is a subspace of V iff W is closed
under addition and scalar multiplication.

g FAf 5 R QW V(E) T S wa-

oY W, V # TF eS¢ Ak SR e Al

W a4 99 @R T & Said wgw el 6(10)

(b) If w, and w, are subspaca;s of vector space
V(F), prove that w, + w, is a subspace of
V(F).
C-204 (3) Turn Over




@ V) & ——

gaed 7Y4(10)
2, 3, 4,

3. (a) Prove that the vector .V =

= (1, 0, 0) and v3 = (0, 1, 0) and

Y2
vy = (0, 0, 0) are linearly dependent.

fog #fme f& =T v, = (2, 3, 4.
v, = (1, 0, 0) T vy = (0, 1, 0) T

v, = (0, 0, 0) ¥E wWad Bl 6(10)

(b) Find the value of k so that the wvectors:

B = [ ® = s S

1 1 k
~1|,] 2 | and |[Q| are L.D.
| 3] [-2] 1

e o
-1],] 2 | o LD.

) LI TVA(10)
[ 31 -2 ]

C-204 (4)



4. (a)

(b)

5. (a)

Unit-I1 (3a3-11)

Prove that any two bases of a finite dimensional

vector space have same number of elements.

fag =ifSe fF w ofifi omardt da=t @9 &
fe<l B ouRl ¥ d@l S g9E W& 'l 6(10)
Let V be the vector space of all 2 x 2 symmetric
matrices over R. Find a basis and the dimension

of V.

7 f V, R & 9t w2 x 2 gHfidg Afzed

_ﬁmﬁﬂ%,ﬁ’rviﬁrmmtﬂmwaﬁ

HifsT | TY2(10)

Prove that system of vectors u = (1, 2, —3),

v = (1, -3, 2) and w = (2, -1, 5) of
V,([R) is LI

fag =ifve fd V,R) & 9%=d u = (1, 2, -3),
v=(1,-3 2 8Rw=(2 -1, 5 & f=m
LI %1 .. 6(10)

C-204 | (5°) Turn Over




Show that the vectors x; = (1, 2, 3}~
0, 1, 2) and x3 = (0, 0, 1) generate

(b)

'IZ -

V5(R). |

eofer f& ™ x = (I, 2, 3),

x, = (0, 1, 2) T x3 = (0, 0, 1), V3(R) i

R TV4(10)
Unit-IIT (3-110)

6. () Show that T : R? — R? defined by
TCx, y) = (x + y, x — y, y) is a linear
transformation.

W & T, y) = (x + ¥, x — y, y) BN
9Refd T : R2 — R? ©F @EFRR Zwiive
? 6(10)

(b) Find a L.T. which transforms (3, -1, =2),
(I, 1, 0), =2, 0, 2) in R3 to twice the

elementary vectors 2e(, 2e,, 2e; in R3.

% LT. 9 #ifse st R3 & weafis doed 2,

2¢, 2¢5 ® QA A R} H (3, |, -3

(I, 1, 0), (-2, 0, 2) 9 &R Hw@r 3 T4(10)

C-204 -



7. ,faf Let the linear transformation T : R® — 'R?‘ |
be defined as T(x, y, 2) = (2x, 4x — Y,
2x + 3y — z). Verify rank nullity theorem for T.
w fF ew gewmlvE T : R —» R3 &
T(x, y, 2) = (2x, 4x — y, 2x + 3y — 2) & &9
F gfeefo s & @ T & foru wife I w9 d
woafug =hifsa | 6Y2(10)
b) If T : V(F) — V(F) be a linear operator. Prove
that T" : V—» Vis a linear operator V n € N.
& T : V(F) > V(F) & e A & @
fag T fF T : V o> V @& Faw o
Vne N %I 7(10)
Unit-IV (F&E-1IV)
8. (a) Find the dual basis for B = {v;, v,} of R?
over R, where v, = (1, 2) and v, = (1, 5).
B ={v, v,} T R? % R & IW §¥
IYR Fa HIfsg s& v, = (1, 2) and

vy = (1, 5). 6(10)
C-204 | (7) Turn Over



(b) Prove that 0 is an eigenvalue of n X n matrif

A over F iff A is singular.

fag #ife 7 0, F ® SR a x n Afedd A #
e OF & aft iR Baw AR A s TEeR

¥ 72(10)
9. (a) Find all the eigenvalues and eigen vectors for

(2 0 1]

A=(0 2 0|
1 0 2]

- (2 0 1]

A=|0 2 o| # fou =t amgfm ®F a=m
R

S S @@ el 6(10)

] i‘ ) l 2
(b) Diagonalize the matrix ﬁ=l:3 2]-

2

I
e Az[a 2} w1 fawol wifsm) T4(10)

C-204 (8)
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Note :— Attempt five questions in all. Section—A is compulsory.

From Section B, select one question from each of
the Units I, TI, TIT and IV.
w1 diel Y9 W oA wife| @ve-¥ SAftEd ¥
@ vE § Hi Y& 3 L I, 101 @91 IV § Ush-Ush
Y¥q 1 999 RIS |

Section-A (@US-37)

Compulsory Questiﬁn

_ (1fard uyH)
C-88 ' (1) Turn Over



l.-'.'l.I

f(x); where flx), g(x)

I. (i) A function of the form 2(x)

are the two polynomials in x and g(x) # 0 is

called ....
(
;3 % ®9 & TH Ho; aﬁﬂx) gx) x ¥
A wgE § AR g(x) # 0 FE TR e :
Gy [ foode=—[ fods (True/False)
f j f(x)dx = —j: f(x)dx (Hed/3TE )

(i) If fx) is an odd function, then

J._ﬂf(x)dl_ ......... |
(iv) - Evaluate :
; .
I_Sfi—zhix:
,[5 |x—2]|dx
-5

C-88 (2).



{vﬂ'h By using reduction formula to evaluate :
| Isin3.tm52xdr
ST G H ST wCR HEAEA HIfSC :
_"SiﬂJl xcos? x dx
(vi) Value of :

[™%5in® 040 ....... .
0
W M ﬁlﬁnz .

/2
L;n sin®0d0 ........... .

(vii) The process of finding the area bounded by a

given portion of a curve is called .....cocoveee «

Wﬁ?ﬁﬂﬁﬂl

H (IE + },E)dxdy oy R=16

plr (3x8=24)

c_aa | (3) Turn Over



2. (a)

(b)

3. (a)

C-88

Section-B (TUE-9)
Unit-T (3%73-1)
Evaluate :
2x> +3
e
Hedi® HI9C
2x° +3

12—.:—2

dx

dx

Integrate. :
J- 1
V4 +3x-2x2

dx.

ﬂnﬁa—qﬁafrﬁrq

j—l—a:x

V4 +3x -2x2

Evaluate :

COs X

fie
0 Ecnsx _I_E—cns.r

Heqih Hifew
COs X

e

0 me+f-¢mx

(4)

6'4,7(9,10)



: Prove that :

2
T

i xtanx . -
4

0 gecx+COSX

fag wiNg & -
2
n xtanx — B 6'2,7(9,10)
0 secx+cosx 4

Unit-II (3eRr3-II)

4. (a) Obtain a reduction formula for I, = J.J:" sin x dx

and hence evaluate 1.
[H=jxusinxdx & foau s=a g ww S,
a: 1, 1 HEAHT FIC

(b) Obtain a reduction formula for

s =jcnsm.rcusnxdx and hence evaluate :

Icns3xcns2.rdx

Im=n=_|-cnsmxcusnrdx & fou s=gw g3

s 'alﬁﬁlq T jms:*xcnﬂxdx H1 HEdTHA

hifeTg | ' 6Y4,7(9,10)
c—ga (5) Turn Over



5. (a)

(b)

6. (a)

(b)

C-88

v

Prove that :
3:r|:ﬂ
fag Eh‘\ﬁ'l :
4 3Eﬂ2
IH X - p IJ.' - !ﬁ
0 n‘z - X
Evaluate :

L:Iu A2 1= xdx
[ ; OS2 1= xdx 64,7(9,10)
Unit-I1T (313110

Find the area of the region bounded by the
parabola’s y* = 4ax and x> = 4ay;, where
a > 0.

TETd 2 = 4ax AR X2 = 4ay; ¥ R &3 F
A% ¥ BT

Find the area of the curve :

X2 ¢y = g*d
aw 2 + y? = 7 w fAEa §@ i
6%4,7(9,10)
(6)



(b)

8. (a)

(b)

- C-88

7. &, Find the surface of the solid generated by the

revolution of the ellipse 2 + 4y* = 16 about 1ts

major axis.
aﬁqﬂ,€+4yﬂ=1ﬁ$qﬁﬁwﬁmém
mwaﬁ%maﬁﬁaﬁﬁm‘qﬂﬁm

Prove that the volume of a sphere of radius a

;. A

18 Eﬂﬂ -

fag Fifu fF o fom a9 6 el HSE
%’“‘3 gl 6V4,7(9,10)

Unit-1V (FFE-1V)

Find the area bounded by the circle x* + ¥* =
a’.
9 2 + )2 = ¢° ¥ fow dwe wm st

Change the order of integration and hence

evaluate .

Jol 2 sy

EE W wW Weer @R g

L;I_:z_ “xydydx w1 ywaiwa wfwT 6%,7(9,10)

(77 Tum Over



0. (a) Evaluate :

[l (@ +2dxdydz

4'I+}r2+_-:15|
Gzl o L
IH (2 +2)dxdydz

9 1 -5
X~+y +27sl

(b) Evaluate :

jnnj;lc“3f1+_v}|dxf{y
W. I

Ju“j;lcﬂﬁf.T + }l)f dx dy

C-88 . |
' (8)

6'2,7(9,10)
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Evs-31 ofad ¥ wve-9 # yas TR-1, IO, 100,
IV ¥ T&-U&% 39 &if9u| ICDEOL & 3% &Iss
# @ ™ ¥

Section—A (FTZ-N)
Compulsory Question
(fFErd )
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1. (1)

(i1)

(ii1)

(iv)

V)

(vi)

Show that Jab lies between a and b foks

a>b>0.

Eﬂﬁ'{l{ﬁa}bbﬂﬁﬁﬂwlb@aﬁ
Jab T

1
Find the limit point of the set [;, n e N}-

ﬁz[l;nel\'}aﬂﬁﬁrﬁqaﬁiaﬁml

n

| n+l
Show that the sequence {T} converges

to 1.

Tese ff 1w { , 1 # ufafda & &)
Define Cauchy sequence.

HITH ATHA I gRIEE Hifsw |

State Cauchy’s Root Test.

I H g ThH Hw ool Hifeg)

Examine the convergence or divergence of the

n+l

n

n+l
gt )
Z[}:ﬂ AT T s @5
& wif



(vif) Define uniform convergence of sequence of

functions.
FHH B IHT H UHGHA SO R G
RIS |
(viii) Find the interval._ of convergence of the sries :
x X

I+_E+E+"m

IZ '13
groft I+E E+ ......... B Sy T ST
T i) | 2x8=16

(22%8=20)
Section-B (@UE-%)

Unit-I (3%7E-1)

2. (a) Find g.lb. and Lu.b. of the set :

2x-1
: -5
{.::+4 | x HZ}
2x—1 |
¥ L+4: Ix~5|f:_2J % glb. 797 Lu.b. IH
whiferg |
C-86 (3)
Tum Over



(b) Solve :
2/x| + |* ~ 1| =4

g HitaT .
7,614

x| +|x—1]=4
| x| + | - (10,10)
‘Show that union Of two bounded sets is a

bounded set. Wpat can you say about its

converse ? Justify YOUT-answer.

quiteq fr @ wfag 9 H AFE s F2 A
¥ o forda & TR H Y T FE TH € 2

foifa sm Sfeqy
(b) Show that :

3. (a)

r

i=l

Tyl &
I ; m ;oo
[U A; | =UA - 7.6%
i=1 i=1 (10,10)
Unit-11 (3T3-1I)
4. (a). Show that : 2
1
Lt ': l ket 5 Fuiiik : )
| (n1)*  (n+2) (n+ n)?

C-86 (4)



(b)

5 (@

(b)

quise fa

=0

L[[ : + 2 + et I'J
ool n+1)° (n+42)2 7 (n4n)?

State and prove Cauchy’s second Theorem on

limits. | . '

STt F limits W fidiy w7 7 fog 5 qis
7.6

IS ' (10,10)

Examine the convergence or divergence of the

_.é_ﬂ_}
sequence [

W{_ﬁ}wmmmﬁﬂ
Ty Sifsy

Examine the convergence or divergence of the

—
|~
f—

sequence {a,}, where : |
'n; —l+£+-i—+ + 1
! 3 5 7 2n+l
TTFH (a,) B AGE A AT H ey
ﬂ'ﬂﬁl'q, i

PRTREY SR 7.6%

? 3.5 .77 2041 (10,10)

(5) Turn Over

'-1



Unit-TII (hz-110)

(_ l)nwl

n

6. (a) Show that the series Z is convergent.

n~-l
wafey ot 30— st ¥

n

(b) Discuss the convergence or divergence of the

series Z[E‘JHS +1 ‘-“IJ-

it Z(%?’_H—ﬂ) & FFEROT AT STIR

' 7.6V
Ui Hifsg | (10,10

7. (a) Discuss the convergence or divergence of the

: x"
series Z

3"n2

ot 3 & SRR A v Hm gl

3,2
Hiferg |
C-86 (6)



5b)

8. (a)

(b)

C-86

Show that :

o0 1 _
Zn{n+l) :

n=I1

gumse T

| fi S 7.6%
s n(n+1) (10,10)

Unit-IV (F@E-1V)

Show that the sequence of function {f,(x)},

where f,(x)= = = is uniformly convergent
(n+x°)

furxat]..

Tfse i wavE {f,(x)} T ATFA x 20 F-

X
' few e sfweor w0 ® el

fa(x) = = |

(n+ :1:2)2

Find the radius of convergence of the series :

| 1.3 » 1.3.5
+——x%+

3
=+
27" 25" Tos58”

Bk wHifs - 7.6Y2
e ' (10,10)

(7) Turn Over



0. (a)

(b)

C-86

Show that : 3

for -1 <x=<1I
Check the uniform convergence of the series :

1 i 2 ey & 4+...,,...;.1::_2'-":{]
(1+x)" (2+x) {3+x)
Srof : ENPUEE - SN

+
a+x* @+x* G+x?

x> 0% GHEAH fwE ® wie w762
(10,10)

(8)



Roll NO. ..

Total No. of Questions : 9] [Total No. of Printed Pages : 8
(2043)

UGC (CBCS) VIth Semester
(New) Examination

798

B.A./B.Sc. MATHEMATICS
(Complex Analysis)
(DSE)

Paper : MATH 602

70 for Regular

—_— Maxi Marks :
Time: 3 Hours]  [Maximum Mar {mu for ICDEOL

Note — Attempt five questions in all. Section—A (Q.No. 1) is

compulsory and from Section-B attempt one question

from each of the Units I, II, III and IV,

A UIA Y9 HINY | @UE-37 & 99T &. 1 sfHad
¥ v # o L IL T A IV @ uE-uE e

wHifeg | .
CA-148 5 Turn Over



Section-A (@IS—3)
Compulsory Question (aifard T )

If z = x + iy, find the absolute value of Z.
ﬂﬁz=x+iy,?hzaﬂﬁﬁa¢nmamaﬁrﬁm
(i) Prove that log N = x + 2nrni, where e‘ = N
such that N is a +ve real number and x 15 also
real

mﬁﬁmﬁlugN=x+2nni,ﬁfﬁef=N
W YR t fF N us g andfas §e ©

IR x Wt sFafas T
(ili) Separate log(l + i) into real and imaginary
. parts.
log(1 + i) ® ardfas R weafw 9l o
favea =wifea)

(iv) Define analytic function in a domain.
TH ST H dvdifys wor @ aftifiya Sifsa

(1{) Write down Cauchy-Riemann equations in polar -
- form

Fe-{ Tl B oy w9 § e
(vi) State Cauchy-Goursat theorem.
HE-TEE 7 & = Hifag |
(vii) State Liouville’s theorem.
fasifae &1 g = warw)
CA-148 ,,



(viii) Define simply connected and multiconnected

region. _
W Hag it wgmag &9 & gRwilva
s | (zwi?:zh?
Section-B
(@ue-a)
Unit-1
(313-D

2. @ Iff@@) =02 + iy), z # 0; f(0) = O, prove
o S@- SO
at

Z

=0 as z —» 0 along any

radius vector but not as z — 0 in any manner.

AT f(2) = xp*(x + iy), z = 0; £(0) = 0, T fa
e i LSO o ad @ few

Z

wfcw & W9 z > 0% w9 H ¥ Afw et st
TWh §z—>0F ® F & 6(10)

(b) Show that the function f(z)=% is not
differentiable at 7 = 0.
e #ife & w7 f(z)=z, z = 0 ™
STaweH TR R TY4(10)

CA-148 (3) Turn Over




3. (a) Prove that :
ou Ov Ou_ —0Y

ax=ayj oy ox

fag wifoT
du v Ou_—Ov 6(10)
ox oy oy Ox '
(b) Let :
r-r }'(}"_‘:IJ, z%0
fl2)=1 =8+ |
0 , =0

Show that f{z) satisfies Cauchy-Riemann

equations at z = 0.

HHAT

2 y(y—ix) 5D
f@)=1 2%+’

L D y E=D

W%ﬁz],z:ﬂmmﬂ?ﬁ_ﬁﬂ“wﬁ
g w@ ¥ T4(10)
CA-148 ) -



4. (a)

(b)

Unit-II

(FT3-10)
It
u+v=— 2:1:121
e’ +e Y ~2cos2x
and R =u + iv

is analytic function of z = x + iy, find flz) in
term of Z.

7fg

2sin2x
2y . 2
e“Y +e7“Y —2cos2x

Uu+v=

Sﬂ'{ fD) =u + iv
Z=Xx+ iy O ASF e &, WM - B U F

Prove that :

tan(;'lﬂ a—:‘me 2ab
gﬂ"'fb ﬂz_bz

fag =ifsT

a—-:’b] _ 2ab
a+ib/ g% _p?

tan(ilug T4(10)

CA-148 (5) Turm Over



5. (a)

(b)

6. (a)

Find an analytic function whose real part is

e* cos Y. p
w dvofus wom T Siey fSEE adias
YT ¢* cos y &I 6(10)
Separate lng[?] into real and imaginary

+1
' parts.
mg[g;j N afaE ok weetE s

+1

fawfsm =ifs) 7V4(10)

Unit-III

(Fhr-110)
Using Cauchy integral formula evaluate :

2z

[,
(z+1)*

FIel FEE G B WA S e g
b GRlE k|
qﬁﬁlﬁ:

. 2z

4
j(znﬁdz' 6(10)

CA-148 (6)



(b)

7. (a)

(b)

If a function f{z) is analytic within and on a

closed contour C and a is any point lying in it,
then : |

fi(a)=—

IR TF HeH fz) W es gHed C & ol

LI

TR f2)_,, 0
f(ﬂ)_szc(z ﬁ) . T¥(10)

State and prove Cauchy mtagral theorem.

S gHEE T @ W R fag SISl

Evaluate :

6(10)

I dz

_ Cz-2"

where C is the circle |1zI| = 3, using Cauchy
integral formula.

. ' 88 Iy
et HINY W& C 9 Izl =3 ¥ 7(10)

CA"143 k 85 | ~ Turn Over



8. (a)

(b)

9. (a)

(b)

Unit-TV
GFwE-1V)

State and prove Liouville's theorem.

faifae & wig @ @agu iR fag Q1 6(10)

Find the region of convergence of series :

x (_l)n-lglu—l
ﬂzzt 2n-1)!
' 0 (_l)n—lzlﬂ*l
Te HZ:I (2n-1)! & fvEter &1 & I

HiTod | 7v%(10)

T ;
Expand sin z about z = 1 in a Taylor’s series.

iﬁ?ﬂﬁ"i@fﬂﬁz:% # =l @R sin z B

TER Hifsg | _ 6(10)

1
Find the Laurent series for 7 LV 2}'- for

gl =2,

| 1
1zl > 2 & fag G-z -2) ® fom iz




BTN, s s normnmmensy

Total No. of Questions : 9] [Total No. of Printed Pages : 8
(2102) ' | |

UGC (CBCS) IIIrd Semester (New) .
Examination

481

B.A./B.Sc. MATHEMATICS
Integral Calculus

~ (SEC) |
MATH304
- ' _ |Regular :70
Time : 3 Hours] [Maximum Marks : {ICI}EGL - 100

Note ‘— Attempt five questions in all. Section-A is compulsory.
From Section—B, select one quelstinn.lfmm each of
the Units I, I, IIT and IV.
Ho Ui Y H ' HICl Gue-o SAfEd ¥
gve—a @ Yo 6 L I, I a1 [V § 0T
¥ w1 W R
‘Section—-A (G@UTE-HN)
Compulsory Question
(aAfFErd wv)

c-81 (1) - TumOver



-W}

(ii1)

(iv).

S,
III—ZI—3
T HOC
1 ;
Evaluate :
SRR 1
e HIT
[
x2 -2x+5
Prbv;:that: .

Ileugtanxdx =0

Find the area of the region bounded by
y2 = x? — x + 2, x-axis and the lines x = 0 and
X =_3;

yzﬁ"iﬂ'—-x+2,x-~3‘l&1 IR Tansi x=0 AR
x=3 9 R & = vw @ i

(2)



1

(v) Evaluate :
' /2
Iﬂ sin® 040
0
| geaidd WY
2
[*sin®0d0
ﬂ i
(vi). Find reduction formula for J.x"elr dx .
[x"e*ax & foq stww T W Fifa |
(vii) The process of finding the area bounded by a
given portion of a curve is called ...........: ;

freht o & Frht fu g e § faw & 96

(viii) Evaluate :

[ o+ y*)dxdy
D<x<l '
0<y=<l

H (.IE + }rz )dxdy
- 0<x<l % ¥ 2x8=16
0<y<l : (3x8=24)

C-81 o) . Tum Over



| Section-B (@E—E}
Unit-1 (3&T3-D

2. (a) Evaluvate :

b
sinx(1+2cosx)

qeqie Hifel

[ L
sinx(l+2cosx)

(b) Integrate :

+ .
J' x+2 e
x2+21-l

HHIHaA Hifag .
J‘ x+2

dx
ﬂ12+2x—1

3. (a) Integrate :

&
T x
I(x+2>\/m
L
1

fI+2}xi+ﬁx+7

dr

c-81 54

© 6'%4,7(9,10)



A

(b) Evaluate : _
Jﬂf-?- | Jcos x
_“ Jcosx + +/sinx

dx

g .. S . 6%,7(9,10)
0 VCOS x + +/sin x

Unit-11 (3&T3-11)

4 (2) Obtain ~a  reduction formula for
PP IIM(IUE x)" dx . Hence evaluate
J-x"{lugxfdr_

S =_[Im(mg-’:)"d¥ & fauw st g3
HifT a7: Ix4{lngx}3dx w1 HediwA Hif |
(b) If: '
=Isin’"fcns”xdr,
show that :

csin™ xcos™ 1 x  n—i
Lin=r- + I

m.n
. m+hn m+n

mn—2

C-—B'I (5 Turn Over



5. (a)

(b)

6. (a)

(b)

C-81

& H
Fpi = _[Elﬂ-m X Cos’ x dx

@ fag Hifm

m+1

. -1
= sin™ xcos" " x i n—1 R 65.7(9,10)
A m+n m+n "

Evaluate :

[ sin* xdx
gedied Shifag

IEiT’I4 x dx

n/2
0

Write down the value of I sin4ﬂ—CDE49d9*

[%5in*0-cos* 040 w1 wEw feafawi 6447(9,10)
Unit-IIT (3R1E-111)

Find the length of the curve x = cos,
y = sin*t, on [0, 2m].

9% H PR W HIAT x = cos’t, y = sin’y,
[0, 2n] W

Find the area of the region bounded by the
curve y = x> + I,y =x, x=0and y = 2.
ﬁ_y:ﬂ+],y=x,x=ﬂﬁ?y=2ﬁ
i &9 &1 &9F%a @ &ifew) 6'4,7(9,10)

(6)



g
7 (a) Find the total area of the curve

L 2
GG
a . b

where a > 0, b > (.
g%

W

L. 2
x :
(2 +(2) -
a b :
T R HABA A Sifeg, s a > 0, b > 0.
(b) Find the area of the surface formed by the

revolution of y2 = 4ax about the x-axis by the

‘arc from the vertex to one end of the latus

rectum.

I | 2" @A & T OR a6 9 gl x-HAY
% Ufid: y2 = 4 ax & IREHU ¥ &1 91 T |
I AARA A SIS 6'4,7(9,10)

Unit-IV (FFE-1V)

8. (a) Evaluate :
I oy dndy

C-81 . 0 7 ]- I ; T:ﬁm.Dvaf



(b)

9. (a)

(b)

C-81

qediH HIIY -
fﬁif+y3)d’f@

Evaluate H:rcbrdy; where A is region bounded.
A

by Parabola’s y* = 4ax and 2= 4ay.

qeaie wify [[xdedy; 9 A, y? = dax IR

A
2 = 4ay T A fw &7 ¥ 6/4,709,10)
Evaluate : |
I” (ax’ + byz +cz? )dxa‘j;dz
R ;

where R is the region x*> + y> + 22 < L.
qediH Hifag :
| Ij.j(axz+by2+czzjdrdydz
R

SR RETE X2+ +2< 1.

Find the area of lhf: cricle using double
integration.

QR THE F I FHH qW H m S
i . 64,7(9,10)

(8)



Total No. of Questions : 9] [Total No. of Printed Pages : 8
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(Algebra)
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Paper : MATH-401
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Note :— Attempt five questions in all. Section-A is
compulsory. Select one question from each of the

Units I, II, IIT and IV in Section-B. Marks for
ICDEOL are given in the brackets.

A Ula I % IW e @vs-H e R
Que-9 sl Yod& gk L I 111 9 IV ¥ Ush-Tsw 99
T =TI FId T W <l ICDEOL & 3% wiss®h
7 @ ™ &

CH-386 (1) Tumn Over



1. (@)

(i)

(iii)

- (@iv)

Sectinn-A ('E“g—:‘")

o A '_'1& . “'.:J"-i

T Cnmpulsm‘j? Qllﬂﬂtiﬂll

(a:ﬁaﬁm

Show that the set of all natural numbers form a

- semi-group--under thefnmpusitinn of addition.

mﬁmﬁm%qu@m
umrimﬁ-ﬂqgaﬂmﬁl

LY, Eal SRS
How many generators of the cyclic group G ﬂf
order 8 ?

msaﬁuweﬁwm@a%?

Find the nght cosets of the subgroup
H={-1, 1} nfthegroqu-{-l 1, i, -i}.

@G-{AI:—:}%WH—{I 1)
%Hﬁﬁz(mﬁu)mﬂﬁﬁml

If x is any elr:rnf:nt nf gmup G, then show that
{x* i n € Z} i§ :-1 subgrﬂup of G.

q&xqqamaﬁiﬁﬁ% ﬁrwh:q%
(o, nEZ}GHEm@h -

Ant ‘infinite cychc grnup has pramsely
generators, - R W -



(vi) Find Euler’s function ¢(n) when n = 6.
IeR H B G(n) Ta Hito 5@ n = 61

(vii) Give an example of a ring in which 2 prime

ideal is not a maximal ideal.

F 9ug @ e dfee fed T A
eyt siftrraw TRyl & ¥
(viii) Let I = (2), J = (12) be ideals of the ring Z of
_ integcfs then find I N J.

a1 5 1= (2), T = (12) qif® @ Z & 37

£ &1 JTE SN (2%%3{]‘5}
Section-B (@US-4)
Unit-1
FEE)

2. (@) Show that the set Q* of all positive rational
numbers forms an abelian group under the
operation defined by :

ab
ﬂ*b=? Ya, b EQ"’

quize fF avt e oft @eell w1 gye
Q* uf=em % ria Efoad g &9 € S
ab

a*b='~.—2— Va, b € Q* g1 uRwifoa ©1

CH-386 | (3) Turn Over



X
(b) Prove that all the matrices of the form L_ x]’

where x is non-zero real, is a group W.r.L

matrix multiplication.

X

X

maﬁl%rqﬁm[ jaﬁmﬂﬂﬁmaﬂ

x - arafae §, Ao TR & WRE T
T R 7,6¥2(10,10)

3. (@) If G is a finite group of order n then show that
for any a € G, 3 some positive integer 7,
1 £ r £ n such that a" = e.
oz G T » F UH Rfa YF ¥, @ W
ﬁ?m‘ﬁﬂEG,EﬁmﬁW@fﬁi
r,lﬂrﬂnwm%ﬁa’=el
(b) Show that the set G = {0, 1, 2, 3, 4, 5, 6} 18
a finite abelian group of order 7 under addition

modulo 7.

sise f @2 G = {0, 1, 2, 3, 4, 5, 6} 4m

Higel 7 & wed AR 7 w1 @ R smafrm

e ¥ | 7,6%(10,10)
CH-386 (4)



Unit-II
(geTE-1I)

4. (a) A non-empty subset H of a group G is a-
subgroup iff ab™! eHV a, b e H.
TH e G &1 Afea 399 =g H @& IT6YE
--..% AT R How AR ab! eH V g b eHI
(b)- . H and K be any two subsets of a group G,
then (HK)! = K-1H !,
HEH#RKEWG%#E’IHWW |
% @ (HK)! = K'H| 7,6%(10,10)
5. (@) State and prove Lagrange’s theorem.
S TRE w1 Ao W fag st
(b) Show that the group U(12) = {1, 5, 7, 11} of
positive integers under multiplication, modulo 12
is not a cyclic group. |
cuisy fE TR W@ 12 B e s
weme w1 wE U(2) = {1, 5, 7,7 11) T;'ﬁ. s
# wE T ¥ . 716%(10,10) -
CH-386 - - (5) . | g & Tumé)var



" Unit-III

(-

6. (a) A subgn'_::up H of a group G is a normal
subgroup of G iff ghg™' € H for every h € H,
gEG.. | - F
T T8 G & T S99YE H, G 1 T& §HA
e ¢ At ok @ w ARk ghg! € H %
% fT h € H, g € GI

(b) Show that a homomorphism f:G—> G is an
isomorphism iff Ker f = {e}.

qeise fF ww @HETeS f: G > G &

sgEmifee ¥ afg iR daw afk Kerf = {e} |
7,6'2(10,10)
7. (@) Show that the set of rational numbers Q is a

- ring under the composition © and © defined
asa®@®b=a+b-1,a@ b=a+b - ab
VabeQ 5
wIEY & 9ftAg wemsli Q #1 wy=ad a @ b
=ﬂ+b-l,a®b=a+b—ab‘a’a,é}EQ
# w9 § yfonfom ONF @ T © B s
TF qo 2

CH-386 (6)



(b) LctGhaagroupandf:G—-}Gdaﬁnedh}f
f(x) = x" be an automorphism. Show. for each
a € G, a™! € Z(G) ie. the centre of the
group. G,

TTE f(x) = 20 g wfnfie o waE A
f:G > G Adnfes &) yv&% 4 € G,

a*! € Z(G) % fay 3 w9 G w1 3% qwhwl
| 7,6'2(10,10)
Unit-1V 2
(FFE-IV)
8. (@) The necessary and sufficient condition for a

non-empty subset S of ring R is a subring of R.
is that :

a-beS abeSVabes

WR%ﬂﬁaﬂmﬂﬁusﬁ;ﬁwm_
¥R vEiw v R # Sv9em 3@ YER & f

a-beS abeSVabes

(b) Let a b be commutative elements of a ring R
of characteristic 2, show that :

@+ by =a + b2 = (a - b)>
mﬁaﬁwmzﬁamkﬁa,b
fafmg o= € <vle fs .

@+ b)Y =a%+ b = (g - b2 7,6%(10,10)
CH-386

(7) Turn Over -



9. (a) Define simple ring and prove that a division
ring is a simple ring.
HYRY g9 F1 gl it iR fag Fifse
fF fawre" 9o TH QYR ged ©
(b) If in aring R, x* = x for all x € R, then show

that R 1s a commutative.

qf¢ % @ R H x3 = x for all x € R, @
gy f& R ww fafmg & 7,6%(10,10)

*H-386 -



