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1. (a) SofEs e s 1

Define relative error.

(b) e bR @ Rl S fafere
sTafed R Scame 40 | 4
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(c)

P25/1501

(2)

Discuss bisection method to find a root
of an equation.

T‘;?W/ Or

fASoA-ampm “rafd" V129 W wifies wiRGT
Fwcel Sfenear |

Find V12 to four places of decimal by
Newton-Raphson method.

@ A SR I A 347 | 4

Discuss the rate of convergence of secant
method.

5Lqr/ Or

Write short notes on :

(i) weors &
Absolute error

(i) Tieseoa &fo

Truncation error

( Continued )

(a)

(b)

(c)

P25/1501

(3)

FRET (e g fan 1

Define permutation matrix.

B e o e L o I e 2 B a0
Y 1 2
Solve the system using Gauss
elimination method :
—-X; +Xg —2x3 =4
Xp—Xz =1
~Xo +2x3 =0

SITE-TEF “faf® ATE IR FAYE F90 : 6

Apply Gauss-Jordan method to solve
3x+y+2z=3
2x-3y-z=-3

x+2y+z=4

weq1 / Or

SCE-(B30TE afed SfeHed RE@ e
901

Discuss the convergence of Gauss-Seidel
method.
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5
(4) (S)
3. (@) ACBR ¢ TERNE ToRGEmN  uE 4. (a) SRS e fawre fREg sige
GHRICETE ke iy | Define quadrature rule of the numerical
Define interpolation and extrapolation integraion.
with an example of each. (b) B! MR e GeeremerE R ez i)
(b) & T j_225+x2xdﬂ‘f{ﬁﬁ‘f§3ml
Prove that
2 Evaluate 1'22 e gy using trapezoidal
A(fi )=(-ft +fi+l)Afi -2 5+42x
rule with five ordinates.
o TS |74 =1 IR, 2 71 wrete w241/ Or
T TR S T2 P () G Sy A
: : - . 3/8th oo
find the unique polynomia] p (%)of degree Sferear
2orl
or less such that Derive ~ Simpson’s 3/8th rule of
P{)=1 P@B)=27, P@) =64 numerical integration.
91T/ Or (c) <o fomoEaq %-rd . w9zl 3
dx
FEo-c1n® s W Il q T g 390
T mfey R 014+x?
HICETG= 47 |
1 dx : ;
: t
Discuss  Newton-Gre R " g Evaluate J'O (I by using composite
: ; orwar
interpolation methoq. Simpson’s %rd rule.
P25/1501 P25/1501 ( Turn Over )
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(7)
(6)
w241/ Or
91/ Or
3. (o) i i
ST Feafoe Boole’s formg ferey i dy x, y(0) =2
=Y
I
0-1) =
Discuss Boole’s yle N numerical Runge- Kut]e-ﬁﬁta PR T R S |
integration y(O-2R F 1 d
(b dy _,_ y(0)=2, find y(0-1 an
S (@) S ol g o h= 02 o i e e T decimal places
ree
T TGy < 2 2 y0)=1 y(0-2) correct to thmethod
3 Runge-Kutta
Y O 3y 1 Syagy using
(c Find an aPProximation t, Y (0-4) for the g
initia] valuye Problem
y"-:xz +y2: y(O) i
using Eyjer method With 4 = (.
(B) T ey y’=x+siny Y0 =1, s @
h=0-2 5 S 774 I
TR, I 40 2 T A 0-05 w5 w5
¥ j
Given the Quation - _ X+siny with
Y0 =1, show that jt ;g S Sufficient ¢, use
Eulers Mmethod wity, € step p - 0-2 to
Compute Y(0-2 With apn €rror Jegg than SRRl R MIL
0-05, ‘
501
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1. (a) TR 9O 9 e fay | 1

Define unity in 4 ring.

(b) <1 fET Topicafeq warael frm R GO AR
9ol TS g Tojfag 7 | 2
Give an example of 2 subset of a ring that
is a subgroup ypder addition but not a
subring.

(c) <G!S OIS Goxizey b1 (FA LA AMAFAL 3

Prove that a fipjte integral domain is a
field.

P25/1394 ( Turn Over )



(d)

(@)

P25/1394

(2)

951 Req CaPeT FRRRS 91 | =1 267 R GFF
1 o1 o1 SR | oW | @ qF 13 @
R SN @ AR, (O® R &G 0 =F

ﬂﬁl?@ﬁ@%nmm,mm
@™E n.

Define characteristic of 3 rin 2 Let Rbe a
ring with unity 1. Prove that if 1 has
infinite order under addition, then the
characteristic 0f Ris 0 ang L order
nunder addition, then e eh A cteriatic

of Ris n.
w291/ Or

Prime Ideal ¥ Maximg) Idealy ¢l

ﬁmlmawalﬁ\ﬂﬁ%ﬁgﬁw

integral domain 3 s &9 I A IR
27 |

Define Prime Idea] and Maximal Ideal.
Let R be a comMutatiye ring with unity

“Let R. be a ‘cop,
characteristic 2. Ty the mapping

2. K
a—a” 1s notarmgho ]

Momor rom
R to R.” State True or False phism f

Mutative ring of

2+3=5

( Continued )

(b)

(c)

(d)

P25/1394

(3)

W T R 9Bl gFe 1 9 <G00 el
n—nla[ i @P f:Z - R 96 Res
RSl 3 et 34 |

Let R be a ring with unity 1. Prove that
the mapping f: z 5 Rgiven by n - n. 1
is a ring homomorphism.

ZOZI M Z ta RE@R [{eq Fhere
Sferea |

Determine all ring homomorphisms from
Z®ZtoZ.

W1 28T D b1 Sfdgwg ©CHEA | &N TN @
96 (FY F Wiy ye DI TRAT <6 TRk
T |

Let D be an integral domain. Then prove
that there existg 5 field F that contains a
subring isomorphic to D.

A%y / Or

RS G99 331 <51 i o ¢F KA ST SRS <o
RST oot 36 g 267 TS ST GHrET

S T MR | gq g1 97T R I A
4T

Let R be a ring with unity and let ¢ be a
ring homomorphism from Ronto Swhere
S has more thap one element. Prove that
S has a unity,

( Turn Over )



fe)

P25/1394

(4)

nﬁﬁawwﬁ%mmmmoﬂ,
CO03 AT AR 7 3 sy gy ot

AW =F MM ~9 @Ry g
A,
SR 9O SRR A | R 2N

If R is a ring with

“isis uni
characteristic of R g ,, & and the

qﬁFW}ﬂ‘ﬂﬁf%

A,

Z 3 TR SR g e L <1
ﬂmm@,m@mmq
BTG 20T |

If Fis a field of Chargatan:
Cteristj

contains a subfield isOIno;;SI?C p, then F

is a field of characteriyg. 01c t:lo Z . F

therBcontains SERRIN AT *00

the rational numberg. morphic to

A1 / 0y

[ 28T g WS
NI A n 11@1@;? akak_l-..alao.
j 27
ag —-a; +a, _...(_1]kak e o Iz
) ﬁ_m\b 7 |
Let n be an ing

representation, a, q eg(ir With  decimal
n is divisible by 11 "%4a4. Prove that
Ay - +a, ._...(._1)kq | If and only if
k18 divisible by 11.

( Continued )

3.

P25/1394

A‘

(@)

(b)

(c)

(5)

M S B (RFeE Fgee ST (6D, (903
o9 T4 @ SO ] ] (©39 TR @RF
fR |

If Sis a linearly dependent set of vectors,

prove that one of the vectors in S is a
linear combination of the others.

MM V, 5 TIqR Fy goqe (934 €W A€ U S
W, 3 TR Vg Soedd T [, (9@ A
FM A UN W = {0}.

If Vis a vector space over Fof dimension

S and U and W are subspaces of V of
dimension 3, prove that Un W #* {O} >

w3y / Or
o T A n AR, fqS7EO G5l -G
O3 M WA (n +1) 31 90T TiEF (934 TR
<IfeCB1 oMl CaRiFercy fasaet |
Prove that each get of (n-?-l) or more
vectors of g ﬁnite_dimensmr_lal _vect(;r
space V over F gjmension n is linearly
dependent.
R TR R g I 3w
{ul’ u2:“'; um} Enqs.{wl’ w2:'“!wn}
F (%dd $RO (ugg ¥ 17 ffe =, (9
If{ul, UQ,""um} and {wl’ Woy ™"
both bases of a vector space Vover
F, then prove that m ="

wy, } are
a field

( Turn Over)



(7)

(6)
w1241 / Or
(e) i £ A2/ O
r |
o3 @ 26% T bl (o T VA AT ﬁm@;
ST o 2, (S03 (TS @ 1R I @ V] Jareld <51 B |
i f a
If R R ¢ Let T be a linear transformation (:,hat
char If Uis a proper subspace of a finite- vector space V. Prov;_e o
that dimensional vector space V, show that {veV|T() =0}, the Kernel of &
Z,54g the dimension of U is less than the subspace of V.
dimension of V. VoW
e (d) @26 VorF W@W’WTWTW
to Z. &R I Vﬁq_ﬂﬁﬂsm
il el 4. (a) FR e/qe VIF W (S35 Trg @ 959 I -
i T FARE BT F47 | 14 ’ im (V) 4
p . . nullity (T) + rank (1) = 4™
BT = Define identity and zero transformations _ A lEe
Teiem for the vector spaces Vand W over F. Let V and W be vector SPa;ej; finite-
If Fis T:V—> W be linear. s
Jiit) (b) (ST TR (R TG Sy oy | (g SN dimensional then prove th2
YN @ @PR T:(a b= (a+2, p+3) R2F @@ nullity (1) + rank (1) = 42 ")
that 1 VA AR emeT T | 1+ 2t/ 00
the re Define linear transformation of a vector o T:V-o>W
space.  ShoW that the mapping [ 2T VU W oesd T < o Tz
y T:(a B)—(@+2 b+3) of V over R? into QRT | e T @ T 99T .
RIS ; , : - s TACAOTR
AT T itself is not a linear transformation. 79 W ERIeR @9 AT |
R TR TopgaBaRs
g and
N (0 T m v/ Wl ot tafig gorrgy | 2 Let V and W be vecto" esptiiis T is
Let r M A TR ACATE V] BRI WA 51 BeE | T:V—> W be linear "f l;rz‘;rﬁes linearly
repres Dot Bein linearts t one-one if and only ! to linearly
n is W. Prove tliat the ?SSformatmn fmn;,VtO independent subsets ‘; VASE
; age of Vunder Tis 2 i :
ag —a independent subsets ©
0~ subspace of W. 5 5 ( Turn Over )
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( 8)

(e) €1 28% B AF ¥ W R? 9 R37 91
amfE Fm 508 1 o 7. 2 L R3 e
T(ay, ap) =(2a, ~a,, 3q, +4a,, a)
7Rl @RS RS eI T R 2 - R33 9

G TomreE 41 | 5

Let B and Y be the standard ordered
bases for R? and R3 respectively, then
for the linear transformation 7. p 2 3RS

defined by

T(ay, as) = (2(11 ~dy, 3a) +4a,, a))
compute the MALiX representation.

w124 / Or

{1 26F VIF W9l F orgy eome cs9q
g, 9 T, UV > W &R | gqq w11 @
Let Vand W be vector Spaces over a field
F, and let T, U:V - W be linear. Prove
that

(i) vRce a€ F,aT+ U3 g &fds;
for alla€ F,aT +U is linear;

(i) VA @ W SReE GaRe T e
Fq @oq® A0l (34 T |
the = collection of all [inegr
transformations from V to W ig 4
vector space over F.

* kA
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1. (a) a—"’-+a—z~ =0 YiFF SEFE IR q[©
ax? Jy
ferair | !
02 z . oz
dx? ay
(b) y’p-xyg=x(z-2y) NFIMER A
SRS At for o 1
Write the Lagrange’s auxiliary equation
for yzp—xyq = x(z-2Yy.

Write the degree of the PDE —=

(¢ GRS SFe S[e w@eaed ke ford | 1
Define linear partial differential
equation.

P25/1395 ( Turn Over )



(2)

(d) Sa= 491 (R’ e qo) :

2. (a)

(b)

' P25/1395

Solve (any one) :
() yzp+2xq = xy
@ z(x+yp+z(x-y)q=x2 +y>

Charpitd &% p=(z+qy? NFIIGA
o STIEE Sfeie |
Find the complete integral of the

equation p=(z+gy? by Charpit’s
method.

¥%<1/ Or

P3X3(py + Po)+x; +x5 =09 o S
Sfeie |

Find the complete
P3x3(Py + Pa)+ X, +x, =0.

integral  of

du du _ 5 - =
ax 8y

ZPT T4 S SRS g Sfenea |
Reduce the equation

to canonical form and obtain the general
solution.

( Continued )

3. (@

(b)

()

P25/1395

(3)

S2<r/ Or
9E+2a_“-o u@,y =4e?¥ IR
dx dy
SO To8 JAfRFFae AR O A4 <61 |

Solve the initial value problem

U 129% _0, 40,y =4e2¥
ax oy

by the method of separation of variables.

Rr+Ss+Tt+ f(xy 2z pq =0 INFIIER

wf4ge @EE 76 o |
Write the condition when the equation
Rr+Ss+Tt+ f(x,y, 5 p,q) =0 is parabolic.

2 2
L + X __Ha =0 D! CIApe 4 |
ax? ay
2 2
Classify the equation iE+ a—— =0.
ax? oy>

2 2 2

0 U, 5 0°u +8 u=0
ax? 0y 9y?
FEIES TR 267 41 |

Reduce the equation

92%u %y 9%y
+2
ax?  ddy gy?

SAFICE

to canonical form.

( Turn Over )



(4)

2§l / Or

YW T4 (solve) :

(S)

%491/ Or

4 41 (Solve) :

p+r+s=1 a2u=k2(a_u]
dx2 dat
(d) <GS S0 A9 Tferaa | 7 @feqn/when
Derive one-dimensional wave equation. X
u(0,9) =u(l ) =0, u(x0) = smT
¥4/ Or
T SR Amfe Acle IR IS ol

SRNFIT ST 47 |

Solve one-dimensional heat equation by
the method of separation of variables.

4. (o) f-TaF O AR ST4RT 59 Foray | 1

Write the general form of two-
dimensional wave equation.

(b) T PRI WS e IR TR w40 6

(@)

(b)) =

Se sl o9 ST SRS SR (IR
TaER SaEae o |

Write an example of linear system of
ODE with variable coefficient.

d¥x ,d7x _dX o o3 R e
a® a2 dt

SEIRNET A% R IJTE L AN
FeERe T4 |

Transform the linear differential

agu ?E i) au equation
ax2 ox 8 3 2
y dx+2d_2£_gij_2x=est
Solve __32” du _du da® dt* dt
2 _25“‘—'—=0 using the .

dx X dy into system of first-order differential

method of separation of variable. equation.
P25/1395 ( Turn Over )
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(6) (7 )
S1%41/ Or w241/ Or
%=x+y, y(0) =19 T THHEDR SIS

2 Ll

e | 91 FEOR AL Yo! S T A

Find first two approximations of the

LRI i €quation Qﬂ 6 dy - function that approximate the exact
int dt dt ppiys T solution of the equation
0 normal fOrm, .
i e Yy, yl0)=1

(c) s (Let
i
& b)) % _s5x-2y, %=4x—y, SR TR

.-:—2D+]_, L2 EDQ-}-]_’ f(tj=t3

Te (where) p = 4
s = gp “ST @ (show that) S e | 6
Lo f =L,L;f. Find the general solution of the linear
4 system of equations
W[/ 0
pf r %=5x—2y, Y _x-y
— =6x— d;
. onisY: -—y-=2x+y“q
: dt REISIE R 0 G341/ Or
g LT 1 Sfengay | ST (S TR T AN S
1
nd the characterist STl TS -

- :
Wik Using operator method, find the general
solution of the following equations :

dx
— =6x-3y 9y
dt D sl
dt 2x+y g)_c+(_iy-_x_3y=eg
dtondt
6. (a) ST oafs ix_+5i_;_J+x___eSt
D ) O T 0 dt dt
escribe Euler’s e _ 5 )
- * K
P25/1395
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