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Answer all questions.
PART -1
1. Answer all the questions : 1x8

a) Is the interval [0.5,1] contains a root of the equation
f(x) =cosx—xe* =(0write yes or Ig.

b)  Errors may occur in performing numerical computation on the
computer is called |

c) The Gausss Jordan method reduces a original matrix into a

d) A quadratic equation x*— x—8 = (is defined with an initial
guess of 1 and 2. The approximated value of x, using secant
method is

e) The order of convergence of Newton Raphson method is

f)  Gauss - Seidel methods gives result faster when the pivotal
element are

g) Lagrange’s interpolation formula can be used only for equally
spaced nodes. write true or false.

h)  InSimpson’s (/,)rd Rule the number of intervalsis ____.(even
/odd).

N
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©)

d)

PART - II ‘

2. ,Ansvyer any eight questions 1.5x 8

a)  What do you mean by round off error?

b)  Write the intermediate value theorem to find the initia
approximation roots?

¢)  Define the rate of convergence of iterative method to find the
roots of an equation.

d)  Whatis partial pivoting,.

e) Define interpolating polynomial.

f)  Write the formula for average operator.

g) . Write the formula for error in Simpson’s '/, role.

- ¢ dx

h)' Find the approximate value of .([1__7_; using trapezoidal rule.

i),  Write the formula for £, (x;) if the number of nodes are =0, I,
2,3, 4,5,n-1 in lagrange interpolation.

1) What is extrapolation?

PART - I1I
3. Answer any eight questions. 2x38

a) ~ Find the smaller root of the equation x?> —400x+1=0 using
four digit arithmetic.

b)  Obtain 3 iterations of the Prisection method to obtain a root of

the equation f(x)=cosx—xe' =0.

Derive the formula for Secant method to find the approximation
to the root of an equation,

Find the step size ‘h’ that can be used in the tabulation of
f(x)=S8inx in[1,3]. So that the linear interpolation will be
correct to four decimal places.
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62 2
e) Prove that M = 1+ —
4

f)  Solve the equation 10x,

—X,+2x,=0
g) Find the unique polynomial of degree 2 or less such that
f)=1,f(1)=3, f(3)=5s.
h)

Solve 10x, — x, +2x; =4, x, +10x, —x;=3

2% +3x, + 20x; =7 by using Gauss elimination.

dx

1
1) Find the approximate value of I = _[ 1+ x using simpson’s rule
0

and obtain a bound for the error.

) Usingthe data Sin (0. 1)=0.09983 and Sin (0.2)=0.19867, Find
an approximate value of Sin (0.15) by lagrange’s interpolation.

PART -1V
7x4
4. Use the Secant and Regula-falsi methods to determine the root
of the equation Cosx—xe* =0
OR

Obtain a Second degree polynomial approximation to

f(x)= (1+x)%,x€ [0,1] Using the Taylor’s Series

expansion about x = 0. Use the expansion to approximate f
'05) and find a bound of the truncation error. .
5 g)rovza that Newton-raphsons method is Quadratically

vergent.
Converg OR

Find the inverse of the matrix

2 1]
2 3 -1|Using the 5,5 - Jordan Method. x
| 2 -1 3 |
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Using the Nfewton’s backward difference interpolati‘
Construct the Interpolating polynomial that fits the data =~

X 01 03 0.5 07 09 1.1
f(x) -1.699 -1.073 -0.375 0443 1.429 2.631
Estimate the value of f(x) atx =0.6 and x = 1.0

OR
Given the following values of f(x) and f'(x)
X Ax) S (x)
-1 1 -5
0 1 1
1 3 7

estimate the values of £ (-0.5) and f (0.5) using Hermite
interpolation.

Find the remainder of the Simpson’s three eight rule
b 3h

| £ dx==21F () +3F () +3F () + £ (3)
%

for equally spaced points x; = x, +ih;i=1,2,3

1
dx
Evaluate Jll 1 X2 Using Simpson’s three eight rule. Compare
0

the exact solution.
OR

L |
Evaluate _([1 4 x Using
Composite trapezoidal rule

Composite Simpson’s rule with 2, 4, 8 equal subintervals.

i
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Answer all questions.

Part -
1. Answer all the questions : [1x12=12

a) Letx=(X,X,...X) ¥ = (y,, ¥, -...y,) be any two points
of R then the inequality

n n 2 n 2
lek}’kl S(lek |2r/ (Zb’k IZT/ is called
k=1 k=1 k=1

b) The distance between

A={(x,y)e Rz;y=-1—,x;ﬁ0}
X
and B={(x,y)e R*,y =0}

is

¢c) IfA=¢and B=Rthen A°UB’=___

1
d) Let A={—,n€ N} is a subset of Euclidean metric
n

space (R, d) then derived set of A is :

e) Every subset of a discrete metric space is open as well
as closed. Write true or false.
MAT-229(4) (Turn Over)
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) If f and g are continuous real valued functions on the
metric space X. Then the Set
A={xe x: f(x) < g(x)} isclosed. write true or false.

) Let f:X — Y be a continuous map. If {x_} be a
cauchy sequence in (X, d) then {f(x_)D} is a cauchy
sequence in (Y,P) write true or false.

h) If f:R, — R, defined by f(x)=x? uniformly
continuous. Write yes or no.

D Let (x,d )& (Y.d,) be two metric space and

S : X — Y is open. Is ‘f’ continuous?

D The mapping f (x) = 2x where f :[0,1] — [0, 2] with
usual absolute value metric is a homomorphism. Write
true or false.

1°9) Let T:X —>X be a mapping, defined by
7T, = x, then xe X is called

D In a metric space, any two disjoint sets are always
separated. Write true or false.

Part - Il
2. Answer any eight questions 2x8=16
a) Define Euclidean metric on R".
b) Find S, (x) in a discrete metric space (X, d).

7)
D

Give an example to show that intersection of an infinite
number of open sets need not be open.

Let (X.d) be a metric space and xe X ,then define local
base at x.

e) Is the subsets {3n+1l,ne Z},{3n,nc Z} and
{3n +2.ne Z} forms an open cover of Z. Justify your
answer.
MAT-229(4)



f)  Every subset must be either o
II. Write true o false.

Q When a function f X =Y is said to be an isometry.

h Define equivalent matrics on a metric space X.

f category I or of Category

Y Is T has fined point where 7. X — ¥ and X is a
complete metric space.

) Define Compact metric space.

Part - IIT

3. Answer any eight questions. [3 x 8=24

?)' Prove that a Convergent Sequence in a metric space is a
] Cauchy Sequence.

l» Prove that in any metric space (X,d) each open ball is an
open set.

c) Let (X,d) be a metric space and A, B be subsets of X.
Then prove that (Au B)0 > A°UB°.

9) Prove that in any meiric space, there is a countable base
at each point.

If X =Y,UY, and Y, is of category I while X is of
> category II, then prove that Y, must be category II.

f) Let(X,d,),(Y.d))and (Z,d,) be metric spaces and
let f:X Y and g:Y — Z be continuous. Then

prove that g of is a continuous map of X into Z.

g) Letf (x) =Sin (—1‘), x€ R —{0} Prove that the function
x

f cannot be extended to a continuous function on R.
(h) Let A be a subset of the metric space (X,d). Define

f(x)=d(x,A)=inf{d(x,y): y€e A},xe X Prove
that f is uniformly continuous over X.

MAT-229(4)



i)  Prove that two metrics d, and d, on a non-empty set X
7~ are equivalent if there exist a constant k such that

1
-k—dz(x, y)<d (x,y) Sk dy(x,y),Vx,ye X.

P Let (x, d) be a metric space, prove that if (x,d) is
disconnected then § two empty disjoint subsets A and
B, both open in X suchthat ¥ = AURB.
Part -1V

Prove that the space pF is complete [7x4=28

OR

Let (x,d) be a metric space and F be a subset of X.

Prove that F is closed in X if and only if F° is open in X.

Prove that any complete metric space is of catagory II.
OR

Let (X, d) be a metric space and Y CX prove that if X is

separable then Y with the induced metric is separable
too.

Provethat f : X — Y iscontinuous on X if and only if

:\A

- f72(G) is open in X for all open subsets G of Y.
| OR

Let (X,d,) and (Y,d,) be two metric spaces and
f:X —Y be uniformly continuous. If {xn},., is a

Cauchy Sequence in X, then prove that { f (xn)} ,,isa

Cauchy sequence in Y.
7. Let 7: X — X beacontraction of the complete metric
et space (X,d). Then prove that T has a unique fixed point.
OR
Let (X,d) be ametric space. Then prove that the following
statements are equivallent,
i) (X,d) is disconnected
iiy  There exist a continuous mapping of (X,d) onto the

discrete two element space (X, d ).

MAT-229(4) 53 3300
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Answer all questions.
Part -1
1. Answer all questions [1x12=12

a) Define Boolean ring?
b)  Give an example of zero divisor ring

¢) Zis not ideal of Q (True / False).

#d)  Find no of homomorphism from Z6 XZ,,
e) VnZ/nZisan integral domain (True / False)
f)  Every maximal Ideal is not prime (True / False)

g) Is x24+x+41s irreducible over Z , (Yes / No)

1 5
h)  Find all zeros of '2‘352 "Ex+3€ Q [x]

vi)/ Every PID is a ED (True/False)
) If P(x) is irredncible polynomial over a field
| flx] /< P(x)>isa field (True‘/ False).
k) Forany integer ‘n’ the set nz={0, +n, +2n...} isan ideal
of Z (True / False)
)  Define Kernel of ring.

MAT-227(4) (Turn Over)




Part - II
2. Answer any eight questions [2x8=]6
a), Show that ring Zp is commutative ring with unity.
by Show that if ‘n’ is an integer and ‘a’ is an element from
a ring then prove that n(—a) =—(na).
c_)/ Is ¢: 7 — 2z such that @(x) = 2x is a homomorphism,
dy  Find unity and zero divisor of Z ..
e) Prove that Z_is not a field when ‘n’ is not prime.
9 Find char (Z6)?

:g) Show that x* 4 4 has four zeros in Z.

h) Let ¢:R — R, be homomorphism then show that

¢(—a) =—¢(a).
1) Show that commutative ring with the cancellation property
has no zero divisor.

J)  Find the principal ideals of Z  generated by 3 414 5
Part - Il
3. Answer any eight questions. [8x3=24
a)  Prove that a ring can’t have at most one unity.
by Findallsolutionsof x? _ x4 2 = over Z,[i].

7) Find all maximal Ideal of Z ?

9/ Suppose that R is a ring and ;2 — aVa. show that R is
commutative.

e) Prove that every field is an integral domain.

f)  Show that the ring z|V2 |= i+ 5yZ | 4, bc z} is an integral
domain.

MAT-227(4)



If9:Z; — Z, : p(n(mod 6)) = n(mod 3) show that ¢
is a ring homomerphism.

The ring Z_is commutative ring with unity.

In an integral domain every prime is irreducible prove it.
Let ‘F’ be a field then F[x] is a UFD.

P e \e

Ring (Z, =0,1,2....p —1,+P,XP) is an integral domain
if P is prime prove it?

Part -1V
Answer all questions. [7x4=28
4 Prove that a finite integral domain is a field.
OR

Let R be a commutative ring with unity and let A be an
ideal of R. Then R/A is a field iff A is maximal._

5. State and prove first isomerphism theorem for rings.
OR
Let R be a ring with unity e. The mapping
¢:Z — R givenby n — ne isaring homomorphism.

6 Let ‘F’ be a field and let P(x)e F(x). Then <P(x)> is
a maximal ideal in F[x] iff p(x) is irreducible over F.
OR

The product of two primitive polynomials is primitive.

7 Every principal ideal domain is a unique factorization

% domain.
OR
The ring of Gaussian integers
Z [i]={atib | a, b € Z}is an Euclidean domain with

d(a+ib)=a’+ b* prove it?

o
3
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Answer all questions.

PART-I
1. Answer all the questions. 1x8
a. The enthalpy change for an endothermic reaction is
always
b.  For the given reaction C(s)+CO_(g)<>2CO(g), Kc=?
c. The substance which enhances the efficiency of a catalyst
is called
d.  Write down the expression for pKa = ?
e. Aldehydes having ___ hydrogen atom undergo Aldol
condensation.
f.  Write down the formula of Tollen’s reagent.
g.  Inchloro benzene -Clis ____directing in nature.
h.  Heat of formation of natural occuring elementsis ____
PART-II
2. Answer any eight within two to three sentences 1.5x8
a.  What is an isolated system ?
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