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Attempt any fwo parts from each question.

L (@ Prove that the set V of all ordered triples of real numbers

of the form (x, y, 0) under the operations ® and © defined

by :
C (o, O E,y,0)=x+x,y+,0) '

¢ O (v, 0= (x o0

forms a vector space over R. .
P.T.O.




]

©

(a)

()

to its normal form and hence determine its rank. 6%
Verify that the matrix 3
2 -1 1]
A=|-1 2 -1
1 -1 2
satisfies its characteristic equation and hence obtal"
‘ 62

( 2) 1
%,

[et V bed vector space With operators @ j, d

W bea non-empty subset of V. Prove that W ig asg b. L 7
u Spac
8

of V if and only if the following conditions holg

If u, v are Vectors in W, then u @ v s ; .
n

()
Gy 1Ife is any real number and u is any vector j, W
then ¢ © u is in W. ’

6

Define basis of a vector space V. Check whether the g ;

(@3,2,2), 2 1), (0, 1, 0)} forms basis for R 9 §

Reduce the matrix :

Al




2002
o Solve the system of linear equations : 6%
x =3y +z=-l
2x+y -4z =]
6x — 7y + 8z =
1 @ If

coso, + 2¢os + 3cosy = 0 = sinaw + 2sinB + Isiny,

prove that :

cos3a + 8cos3f + 27cos3y = 18cos(a. + B + )

sin3o + 8sin3B + 27sin3y = '185in(oc + B+ ). : ‘6
(6) Prox./e that ;- 6
tan 5 — Stan6 — lOtan36‘+ tan> 6
I —10tan 6 + tan* ©
@ Sum the series
CosOsing + cos20sin20 + ....... + c0s"0sinnb,
Where § % g | : 6

P.T.O.




(a)

(h)

(c)

(a)

4a

Find the rational roots of the equatjon -

o g - 49¢ - 30 = 0.

Solve the equation :

the roots being in G.Pp.

If o, B. ¥, be the roots of the equation :

o+l s gx + r =0, (r = 0),
find the valye of :
D 3B+ y)

(i) Fo2,

‘ “- . - nce
Let 1 be 4 POsitive integer. Prove that the congr

class la)

if(a, n) = q,

- - - - 4 1 d Onld“
» has a multiplicative inverse in Z, if a7

6

—




2117

onsider the following permutatione in < .
() Consl £ P ations in 57 0/

Compute the following products -
h tvlot

(i) o,

() Prove that the set Q" of all positive rational numbers is
an abelian group under the binar‘y ‘Operation * defined
by « * p = -@ 672
3 :
@ LetG = GL,(R). Prove that :

- 6
I3'a subgroup of G.

P.T.O.
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)

(c)

. ¥
Prove that the set S = {0, 2, 4} i5 4 S‘jbring 4
OF't

g rir

Z, of integers modulo 6.

f

Prove that the rigid motions of an-equilatery) .
Fiang,

yields the -group S.
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This question paper has six questions in all.
Attempt any fwo parts from each question.
All questions are compulsory.
Marks are indicated against each part of the questions.
L @  Which of the following sets are bounded below. which
| are bounded above and which are neither bounded

below nor bounded above,

(’) {"‘1,"“2,"'3, '-4, cesnsnnedy T Hy i, } )

W) {-1,2,-3.4, . ,(=)"n, ......}
34 - n+1)

Ti 2,—‘-,__, --------- L3 —— 9 memee 0y }

(i) { 2’3 ( p

W) 3,323 L

P.T.O.



()

©

(a)

(6)

(©)

(2 |

3y

1 1 i |

V) {I’E’?’ ......... » o } F
o1 (-1)" =

(w) {‘-,_2—-’—-5’4’ ....... , > e, } . :

Define supremum and infimum of a non-empty boyy,
set. Suppose A and B are two noni-empty subsets
R satisfying the property :

a<bh Vac A and VbeB.

Prove that :

sup(A) < inf (B). 6

State Bolzano Weirstrass theorem for sets. Show by d

T e

| _ I
example that the conditions in this theorem cannof
‘ 65
relaxed.
| o * clos®?
Prove that every continuous function On a ¢
. 6j
interval is bounded.
. | iform!
Show that ‘the function /f (x)=—]— is not uni ‘
. . 6
continuous on  J0, oo .
f
. - | N
Define an open set and prove that the L .
. 3

n set.

arbitrary family of open sets is an OP®



(a)

(6}

(c)

(b)

(©)

(3 ) 3019
Define a convergent sequence and a bounded sequence.
Show that the sequence <a, > defined by :
a =(-1", Yn 3
is bounded but not convergent. | 6.5

Show that the sequence <a > defined by :

a=1L a,= Vf2+a", Vnzl
is bounded and monotonic. Also find ,l,l_l.]l a, . 6.5

State and prove Cauchy’ convergence criterion for

sequences. 6.5

Prove that every monotonicaily increasing and bounded

above sequence converges. 6

If <a,> and <b, > are sequences of real numbers such

that :

lima,=a, limb,=b

n—eo fl=—ro0

then prove that :

lim (a,+b6,) =(a+b). 6
Show that :

lim in =0, 6

n—oo 3~

P.TO.
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- ()

(0)

(@)

(6)

(c)

Y

( 4 )
State and prove Cauchy’s #th root test for .
infin,

series.

. ' ;
Test for convergence the following series -

n*
(i) Zn:l 5
oo T "l)" ‘ -

(if) anl g, 6

State (without proof) D’Alambert’s ratio test for 4

infinite series. Test for convergence the series :

Define an alternating series. State Leibnitz’s test for an

alternating series. Test for convergence the series :

Test for convergence the following series :

o (-1)"sinna |

6 .

(i) o , 0 being real
o n"z
' 6
i s
( ’) Zn-’ (n+])”2 . .
Prove that every monotonically increasing function /O
[a, b] is Riemann integrable on [a, b].
1000
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Altempy six questions in all selecting two parts from
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“h question, Unit I and Unit I1 are compulsory and

";Jnta,',, four questions. In Unit 111 choose one of TH(1),
2

Y rhan,

» HI(5) and attempt both questions from the

me. Marks are indicated against cach question

Use of scientific calculator is allowed,

p.T.O.
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Unit I >

(Real Analysis)

1. (a) Prove that the intersection of a finite number of opg

sets 1s open.
nite number of open sets ? Justify your answer.

(6

(b) Define liﬁlit point of a set. Prove that a finite set hy

no limit point. | (6

What happens if the family consists |

inf1

(c) Discuss the continuity at X = 3 of the function f defipe

by

f(x) = x—[x] V x =0, where [x] is the greated

integer < X. . ()

2. (a) Prove that sequence <a, > defined by the relation

1 1 1 1
=1,8, =14 bbb +(n N (n22),

()

converges.

(b) Test the convergence of any two of the following series

@) Z(Zn 1)

n=1

—————- et



B}

ef

|

P.T.O.

(7
(c) State Leibnitz Test for the convergence of an alternating
series. Test the convergence and the absolute convergence
of the series :
1111,
2 4 tTg g (7)
il : :
3?- (@) Prove that the function f(x) defined on [0,1] as:
¢ (x) |1 if X is rational
0 if x is irrational
s not Riemanp integrable. (6)
(b) Show that the integral
je—xxu—l dx
0
6
converges if and only if n> 0. o1




433 4

(c) (i) Prove that the series

sin x cos2x sin3X  cos 4x

W T T

is not a Fourier series.

(ii) Find the radius of convergence of the pow
Cr ser
%

ot n

X

—

= n! .

Unit II |

(Computer programming)

4. (a) (1) What are the two forms of floating constantsh]
| C/CH++?
(2) What will be the value of 15.9/3 and 19% 6 i

GG 2

(3) How do the computer detects whether an identifie

used in a program is a constant or a varia

. three.

(b) (1) What will be the value of bif a
the following statement is executed 7

1. b =++a + +ta & 2.b ="t

ble or

- |
array ? Support your answer with example; fo(f6;)
1

— 10 initially whef

a + a++ (61/2)

P



33

2) Give short notes on the iterative structures in

c/C++, with examples. (6%)

(c) Write a program to calculate the area of a circle, a
rectangle & a triangle depending upon user’s choice,

using switch structure. (6%)

Unit ITI(1)

(Numerical Analysis)

(a) Consider the equation
fx) = x*-3x2+x-10=0

(1) Find the interval of unit length which contains

smallest positive root of the equation.

(2) Perform two iterations by the Bisection Method,

taking the initial interval as considered in part (1).

oint of the last interval of part (2)

(3) Taking the midp
t, correct

as the initial approximation, obtain the roQ on
to two places of decimal, by the Newton 122 (6)

Method.

. Raphson
(b) Compare the Bisection method with Newton

method for solving an equation
p.T.O.
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Also do the comparison of Gauss Sejge] Me
the Gauss Jacobi method, for solving the

Linear equations, mentioning the advantag

thod 3
SYStem 0

€S of .

method over the other. nf

y

ind the inverse of the coefficient matri

(c) Find the i ent matrix of the gy J
1) [ x 1
-1 X, | = 6
3) (X, 4

by Gauss Jordan method with partial pivoting & hep
solve the system. ()

6. (a) Find the unique interpolating polynomial P(x) of degre
2 or less, which interpolates f(x) at the points x=0,1,

such that f(0)=1, f(1)=27, P(4)=64 by
(1). Lagrange’s method

(2) Newton’s Divided Difference method

Hence evaluate (3). @
(b) Determine an appropriate step size to be used in t!
tabulation of f(x) = (1 + x)° in the interval [0, 1], 59 ths
the truncation error for linear interpolation 18 to(é.
bounded by 5 x 1075, '



|
©) Evaluate Iom dx, correct to three decima] places by

Trapezoidal rule and Simpson’s 1/31 rule with h=0.5.
Also determine which method yields more accurate result

& Why ? (6)

Unit II1(2)

(Discrete Mathematics)

% () Find the length of a shortest path between a and z in the
given weighted graph (6)

c 10 e _

(®) Show that if G is a connected planar simple graph, then

G has 4 vertex of degree not exceeding five. Is K planar
graph ? (6)

(©) Define the following terms with example :

© A g
A directed gtaph p.T.O.
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(i) A Hamilton circuil )

(ii) A Lulerian path.

6. (a) Wrile the following Boolean expression :

— —

over the two valued Boolean algebra in conjunctive 10rmy|
form. (6)

(b) Draw the switching circuit corresponding to the algebrajc
expression : '

aA[(va)v{E/\(avdvE)}]vb (6) .

(¢) Show that the following statement is a tautology:

(A—»B)»[(K—)B)%B], where A denotes the

negation of A, (6)

Unit-ITI(3)
(Mathematical Statistics)

5. (a) Show that for any discrete distribution, standard deviatio®

O

1s not less than meap deviation from mean.

[
|
1

3



fhe

33

| .
7 (b) A coin is tossed until a head appears. Wha( is the
expectation of the number of tosses required 9 ()

(c) TWO independent variables x, and x, are with means 5
and 10 and variances 4 and 9. If u=3x, +4x, and

y = 3%, — Xy find the correlation coefficient between u

and V. (6)

( (a) Prove that the recurrence relation for the Poisson

o : ) d
distribution with mean A is MK, =TAR, +A “f,

where p_is the r'™ moment about the mean. Hence
? deduce the values of B, and J3,. (6)

(b) In a normal distribution 31% of the items are under 45
and 8% are over 64. Find the mean and standard deviation

of the distribution. Given that if

2
f(t 2 = (0.9 and
(t) «/ZEJ exp[ de Then £(0.496)
f(1.405) = 0.42. (6)

(©) For two variables X and Y, the two regression lines are

8X~10Y + 66 = 0 and 40X - 18Y =214. If Var(X) =9

p.T.O.
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|

{
Calculate (i) the mean values of x and y )Fi
AW
f

(1) the correlation Coefficient y,

Y. etweenxau
(6' b
Unit III(4) .

(Mechanics)

(a) Three forces each equal to ‘p’ act along the sideg ofu

triangle ABC in order, prove that the resultant i

A.B. cW K
P l—SSin-—sin—sin—] [
2 2 2

and find the distance of its line of action fro

one angular point ,and: here it cuts one side of i
triangle, (6

(b) Two weights w, and w, rest on a rough plane inclitd
at an angle a to the horizontal and are connected t
string which lies along the line of greatest slope: I”:
and p, are their coefficients of friction with the pland

hon B
and p,; > tana > 1., prove that, if they are bot

point of slipping,

W + W,
Wi+ W,

tano =

|
0
|

(



K

r

f

11

Find the centre of gravity of a quadrant of a circular

gisc of radius a. (6)

(<)

(3) A particle 18 performing a S.H.M of period T about a
centre ‘O’ and 1t passes through a point P, where OP = b
with velocity v in the direction OP. Prove that the time

which elapses before its return to P is

(D (22
T 27wb /) (6)

(b) A particle moves under the influence of a centre which

attracts with a force:

£
2 )

‘b’ and ‘c’ being positive constants and ‘r’ the distance
from the centre. The particle moves in a circular orbit
of radius ‘a’. Prove that the motion is stable if and only
if, a%b > ¢, (6)

(©) Ifv, and v, be the velocities at the ends of a focal chord

9fa projectile’s path and ‘u’, the horizontal component

of velocity, show that

e T 1 (6)
Vlz vg- u2

pP.T.O.
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Unit III(5)

(Theory of Games)

5. (a) Solve graphically the LPP:

Minimize Z = 20x, + 10x,

subject to:




+3 13

«

' (¢) Verify that the dual of dua] jg primal f

Maximize : Z = 2x, + 5%, + 6x,

subject to ;

(2 6]
-4 5
3 2 (6)
4 1

(b) Find the range of values of p & q which will render
(2,2) a saddie point of the game:

0 2 3
(6)
8 5 q
2 p 4
p.T.O.
———#W*T—

Or the following
LPP :




433 14 #

(c) Reduce the following game to an LPp ang h’:d
¢

solve :

(4
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All questions are compulsory,

Fill in the blanks : 10x]

O The argument of a function in Mathematica is given |
O\
() The command .............. determines .the'prime factorization
| in‘Mathematica.
P.T.O.-




[8)

. (v) Thr plottini-g'cngi“e that beneath Maximia js calleg |

(i) The command ............ is used for -matriy eXPona.: =
. \ *POnepi
iy

in Maxima.

(v) In Maple ...... breaks the line. i
(vi) Lines i"’ Maple may be terminated with ... mi
suppress the output of the calculation, | j

(vii)) The command ............ returns the rank' of a matr& mr
MATLAB/Octg\}e. | | | ;

(viii) MATLAB stands for S B A
'(i.\.j) " The -.command fork J10 m RS oo 7
™) In R, the ............... s function pfoduces box|
| |

" plots. |

" gx2

Answer any eight parts from the following :
() Write the commands in R for the following :

' 1
(@) Put the list of 2, 5. 6, 10, A1, 9, 1, 0. 6 §,

into a variable B. - |
- (B) To sort the array - B. '
J

(¢) - To find simple standard deviation Of B.

1
L‘——J-‘/ - —_



(i)

(iif)

( 3 ) 3051
Write the command in- R to simulate a random sample
of 20 items from a normally dis‘tributed data that has
mean 50 and standard deviation 8.
Wr‘ilc a program in MATLAB/Octave to plot the graph

of a circle x = cos 1, y = sin ¢ for 0 <1 < 271 with

step size 0.01.

Write the output for the f‘ollowing commands :
(a) zéros (2, 3)

(h) eye ‘(2)

(©) on_c;s (3)

) v= [4;

G2

s 9]
© s=1[L0, 2]
Write nvo differences between Maxima,and Maple.
Write the us;e of lhé following commands in
mathematica : |

(a) Plottegena

(6) Do loop

(e) &

P.T.O.-

-
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305

(viiy Define and dilferentiate a function Sx) = 52, i /‘;
in Maxima. |
(viii) Wrile a program in Maxima to plot the Surface .
glx, ¥) = cos x -+ sin y
for -1 sxysland -1 2 p <,

(i)~ Write a program to plot the surface » = o-(x2 + 42, for |
-2<x,y<2 in Maple.
(x)  Write a .command to construct a table of the first 50

prime numbers in Mathematica.

Answers any four parts from the following : 5x4

() Write a program in R for the following -

(@)  Put the data into a variable x :

o 8 s 5 o
2 8 8 9 2 9
4'63‘1-8 3
6 I 4 T + 2
8 4 8 3 2 9

(h)  Generate a five number summary of x.

(¢)  Create a box plot of .

(d) Create
(¢)

4 stem and leaf plot of x

Create a normal probability plot of x.



(if)

(i)

( 5 ). 3051

write 2 program in MATLAB/Octave to solve the

ssfstem of equations :
2y -z + 3t =20
9% +y+z-t=29
br+y+3o12
Tx -2y + 32 + 4t = 18.

Write the program in Mathematica, to plot the

function -

f(x) = e* - sin x, g(x) = x2 cbs,(—lz—), -
: x

M) =x% +%-1for 0Sx <3,

Use the commands for plot legend, color and

thickness.

‘Explain thru-do Loop in Maxima. Set ¢ = 1.6 — 0.8 and

z = 0, then write a program in maxima to iterate

fz) = 222 _ ¢ ten times.

P.T.O.
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)

Write the command in Maple for the following ;

(@) LetA=| 2

(b)) Find-A + B

(¢) Find matrix multiplication of A and B

@) IO +i+1)

‘L

(e) 7 mod 8.

3‘\

5 and

303y |

A
’I:':‘
1
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] Attempt any two parts from each question.

!

Y

(@  Prove that the set :

x Y '
S= :x,y,zeR} .
0 Z o

' i iX
is a vector space over the field R with respect t0 maw

iti : ' . by a scalar. 6
addition and multiplication of a matriX by a $

Show that the set :

= a,a.ER}

S a subspace of RC\. .

pTO.



©)

(@)

(b

(c)

(@)

276

Express the vector v = (3,1,—-4) as a linear COMbjgy;
1on

of :

a= (1,1, 1), b=(0,1, 1)and ¢ = (0, 0, I,

Is S = {a b c} a basis of R®) 2 justify,
Solve the system of equatiéns ;
x +y+ z = 3.
x — 3y + 4z =3 .
3x — 8y + 11z = 11

Find the rank of the matrix :

i
o
o

o S
W
I

I_—] o

Find the characteristic roots of the matrix :

Show that :

sin® 8 = ]—'6- {sin50 — 5sin30 + 10sin 6 .

6.5

6.5

6.5

A



(b)

©

(@)

(b)

(a)

276
Sum to n’'terms : 6
sin® +sin20 + ........ +sinn0.
Solve the equation :

10 _ S
g -z 4120,

The sum of two of the roots . of the equation 65
X' =5x" ~16x +80=0 | |

is zero. Find the roots. |

Solve the equation 65

X —13x% +15x + 189 =0,

being given that one of the roots exceeds another
by 2. | |

If o, B, v. be the r.oots (such that sum of an'y of two
of them is non-zero) of the equation : 65

xé’ +gx+r=0,

then find the values of :

1
() m
| 'Bz +Y2
@ Y Yo

i . : ents
Find the multiplicative inverses of the given elem

if they exist : [14] n Z,s and [35] in Zggeo

pTO. .



( 4 )

(b) Consider the fc;llowin'g permutation ip 57 :
] 2 2 4 5 6 7
5:(3 2 4 5 6 | g)and
l 2 3 4 5 6 7
T= '
[2 I 5 6 4 7 ;3
Compute the following products 1 0T and 12g.

(c)  Prove that any group of -prime order is cyclic, 6

Prove that the rigid motion of ap equilateral triangfe

yields the Group S;. 6.5

(6) If A and B are sub-rings of a fing R, show that A N B
s also-a suE-ring of R. |

65
©  Let

G.= {(a,b):a,be R}

equipped with the binary operétion * defined by :

(a,b)*(c,d)::(a+c,b+d) for all a,b5,¢ deR,

prove that (G, *) s ap abelian Group. 65

276

5,
e _
7
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i All questions are compulsory.

Attempt any swo parts from each question.
L

-

(a) vDescribe the graph of the equation :
Ef—&-®-2=a

(6) . Sketch the ellipse :
%Luﬂ+&;1@=—m

and label the foci, the vertices, and the ends of the
Minor-axis,

P.T.O.

Rt



‘q‘
2%

vertices, foci and asymptoteg of he |
ind the centre :7 P
(c) Fin

hyperbola whose equation is :

4x2_9y2+]5x+54y—29=0

and sketch its graph. 6,6,6

(a)’ Find an equation for the parabola whoge

axis s |

oy =0 and it passes through the points (3, 2) ang

2, -3).
(®) Find on e'quation of the ellipse whose foci are (1, 2) ’
and (1, 4) and minorjaxié iIs of thé length 2, ]
(¢)  Find an eqti‘ation for a hyp.f;r,bola whose foci are |
' | a
(0, £5) and asymptotes are y = 12 6,6,6 '
: ’ . 4 , {
_(a) Rotate the Coordinate axes ¢, femove the xp-term of
the curye

and thep name the Conic,



$ (b)
I
|

(c)

Let an x’y’-coordjnate'system be obtaineg by rolati-ng

an xy-coordinate system through an angle of 450 Find

an equation of the curye
3x? + P = &

in . xy-coordinate system.

()

Find the ‘angle between a diagonal of a cube and

one of its edges.

(i)

Find & so that the vector from the point -
A(l, -1, 3) to the point B(3, 0, 5) is orthogonal

to the vector from A to the point P(4, k, k). 6,6,6

Find an equation of the sphere that is inscribed in the
: and has
Ctbe that is centred at the point (-2, 1, 3) an

. coordinate
sides of length 1 that are parallel to the &

planes. P..r'().



(c)

(i)

()

(i)

Prove that

where ¥ and v are any two vectors,

—_

Find the vector component of a and 4 and

—

the vector component of « orthogonal to b
where

a=2-j+3k-

H - -~ -~

b=i+2j+2k-

Find the volume of the tetrahedron with

vertices
P(-1. 2, 0). Q(2, 1. =3). R(I. 0. 1). S(3, 2. 3).

Find two unit vectors that are normal to the plane

determined by the points

A(0, =2. 1), B(l, —1. =2) and C(1. 1, 0) 666
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@ Let. L, and L, be the lines whoge Parametric equationg

are .

! 3 = - - y=1-12 gy 45

L3}

= -1 + 4¢

Find parametric equations for the line that is perpen-

gicular to L, and L, and passes through their point

of intersection.’

& O

-~

Find the parametric equations of the line that

- passes through (-1, 2, 4) and is parallel to

- 0

(-1, 4, 2) that contain

3 -4j+k.

. -

Also find the intersgction of the line with

xy-plane.
Find an équatioﬁ of the plane through the point

s the line of intersection

of the planes :

2x+y—22——3_'_ o TO.



( 6 ) %
@ O Show’that‘l the line L 4
x= -1+
y =3 +.2t,
Z & -.-} f

and the plane
2x -2y —2z2+3 =0

are parallel and find tﬁe.distanc,e between

them..

Gy Find the equation of the plane through the

points,

-

P2, 1, 4), P(I, 0, 3)

‘that is perpendicular to thé plane .

4x — y + 3z = 2. W ;



(0

2%

A supermarket wishes o test the effect of Putting cor |
8 cereg

on four shelves at different hejohs. Show show ¢
(

design such an experiment lasting four Weeks and using

four brands of cereal.

Find a matching or explain Why none exists for the

following graph :

g

What are the other sets of 2 -edges whose removal

disconnects ¢he graph in_the following figure besides
o | P.T.0.



2%

2%

(a, b), (a, ) and (c, d), (d, h) ? Either Produce o,
er

or give an areument why no -
g g y other exist. 6'/2=6'/z,6'/2

g
S
_

-

”}'
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" (@ Sketch the parabola -:
y= 4x° +8x+35

and label the focus, Verwx and directri.

) Describe the graph of the equation :
+9 =0.

ox? + 4yt + 183 = 24¥

pIO

T = ey -
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(©)

(a)

(b)

(©

(a)

(b)

( 2 ) 297
Find the centre, Vertices, foci and asymptotes of i, -

hyperbola whose equation Is :

1637 - y* =32x =6y =57

and sketch its graph. 6,6,
Find an equatio.n for the parabola that has its vertex
at (1, 2) and its focus at (4, 2). Also sketch its rough
graph showing the reflection property of parabola at
the point (4, —4).

Find an equation of the ellipse whose foci are (2, 1)

and (2, =3) and the length of its major axis is 6.

Find an equation for the hyperbola with vertices (2, 4)

and (10, 4) and whose foci are 10 units apart. 6,66

Identify and sketch the curve xy = 1.

Let an x)'-coordinate system be obtained by rotating
an xy-coordinate system thr;)ugh an angle of 6 = 560
and then find an equation of the curve :

\/§xy +)' =6

in x%'-coordinates,




(¢

(a)

Find the component fi -~ -
0 P orm of .o and Sl

2-space, given that

Ivil=LlIwll=1,v

m
akes an ang = Wi itiv [
m angle of 6 With the positive x-axis, and

SR o
w mMake an angle of T with the positive x-

axis.
(i) Find 5 and  if
u+2v=3i —k and
Su—v=i+j+k. 6,66

A sphere S has centre in the first octant and is tangent
to each of the three coordinate planes. The distance
from the origin to the sphere is 3-./3 units. What

is the equation of the sphere ?

() Show that two non-zero VECIOrs v, and y, are

orthogonal if and only if their direction cosInes

satisfy :

+ COSBI COSﬁz + COS'Yl COSYZ -

ake an angle

cOS O, COS QL5

' : t m
(i) Find two unit vectors in 2-space tha

of 45° with 47 +3]-
PT.O.



Find the area O

by the points
P, 2, 0 Pl

t vectors that are parallel to yz-plane

. Os 2) and P3(0- 4, 3)

(i Find tWO uni
d are orthogonal to the vector 3i — 4 2f
an g

6,6,6

(@) Let L be the line whose parametrjc equations are -
a -

Lex=24 y=1-4¢

Find parametric equations of the line that contains the

point P(0, 2, 1) and intersects the line L at a right

angle.

®» O Let L, and L, be two lines whose parametric“'?'

equations are :
Ll:x=‘2—f, y:2[, z =1 +1
yrx=1+2 y=3_2 ,=5-u
Show that L, and L, are parallel and find the
distance between them.

(i) Find the distance bétween the given para”el
planes -

—-2x. + Yy +z=9

6x—3y'_32‘-—520

f the triangle that is determincd“

N T



0

(a)
(b)

5
( ) o297

0 Find an cquation of the sphere with cent
e

(2. 1, =3) that is tangent to the plane :
X —- 3y + 2z = 4,

(i) Find the equation of the plane through (1, 2, ~1)
that is perpendicular to the line of intersection of

the planes :

(8]

2x + y+z =2 and
x+ 2y+ z=3. 7,17

Construct a Latin square of order 5 on {0, 1, 2, 3, 4}.

In the following figure find all sets of three corners

that have all 11 corners under serveillance. Give a careful

logical analysis.

P.T.O.



(c)

( 6 )
29

In the following figure find :

(N

(1)

All sets of two vertices whose removal discony

' CCls
the graph.
All sets of two edges whose removal disconnect

the graph.

6.5,6.5,6.5

~

B




tion PAper contains 7 printed pages]
D. ll
s

fl

Roll No.

N 0fQuestion Paper : 347
s NO

S

nique Pape! Code . 235651 .
qume of the Paper : Numerical Analysis ang Statistics
yme of the Course . B.A. (Prog.) Discipline Course.

Semester Y

Duration : 3 Hours - Maximum Marks : 75

(Write your Roll No. on 5/1e top immediately on receipt of -this qz}estion__ paper.)
‘This question paper has six questions in all.
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; ' " Bisecti sthod
@ ()  Perform three iterations by Bisection meth
Tt [ the
to obtain the smallest positive root 0

equation - :

f(x):x3—x-'.4=0'



)

()

(©

(a)

(2 ) | .
(i) If a root of fix) = 0 lies in the interval (, bp
then what is minimum number Of»itel'atiqns

required when the permissible error is ¢, ¢

A real root of the equation :

f(x)=x3e5x+l=0.

lies in the interval (0, 1). Perform four iterations of

Secant method to obtain this root.

Perform five iterations by Newton-Raphson method 10 -

find the root of N%, where N = 17. Take initial ap-

6

i

proximation x, = 3.
Consider the system of equations :
1 —all|x by
_—(I [ xz 172
. ; a the
where a is a real constant. For which values of |
p |

Gauss-Seidel method converges.



347
Qolve e following system of equations
o
AN A R 2x4l= ~10
v, Ov, I 2x, + x, = 8

Using the Gauss-climination method with partial-

L

pivoting. 6

()  For the following system of ecquations

Ox, + ’,Zx2 — 3x, = -1

() Show that Jacobi iteration scheme converges.
(i)  Starting with X° = [0, 0, 0]", iterate three

times. 6

pP.T.O.
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(a)

()

(¢)

(a)

347

Find the unique polynomial of degree 2 less such

that : !’
1) = 1, f3) = 27, fi4) = 64,
using Lagrange interpolating formula. Estimate f2). 61,
For the following data :
f0) = 1, A1) = 14, f2) =15,
f4) =5, f5) = 6, f6) = 19

Obtain the polynomial using Newton divided difference

interpolation. Estimate f(3). 64
: 4
If
Sx) = 1/x,
find the divided difference flx, x, x, x]. 6%

Calculate the coefficient of correlation from the

following observations - & |
Xy
252 550
;2.49 610



347
247 730
242 870
1.69 880
343 930
472 | | 400

(b) Determine the' line of regression of Y on X for the

following data : 6
X Y
!
65 67
66 °. 68 .
67 . 65
67 T 68
68 72
69 ) |
70 69
72 71
P.T.O.

el iy

—




(@)

o)

(6 ) 47
Let the pmf p(x) be positive at x = __], O, | and Zerg o

elsewhere. If

]
] . = _
p(o) = "4— and' lf E(X) 4’

determine p(-1) and p(1). | .

Let X have the pdf
1
= F 5=

zero elsewhere. Show that E(X) does not'ex»ist. 6%
Let X be a random variable such that
E[(X -.5)]

exists for.all real . Show .th'at

E[(X - b1
IS minimum when 4 = E(X). 6%
Determine thg mode . of normg] distribution. 6%

In-a book of 579 pages, 390 typo-graphical errors occur.

Assumj i '
Uming Poisson [aw for the number of error per page.



(b)

()

¢ 7)) 4T

find the probability that a random sample of pages will

contain no error.

(Given, 07 = 0473). &
If Xisa Inormal variate with mean 30 and S.D. 5. Find
the probabilities that : o 6%

(O 26 < X <40

(i) X = 45. 6V

Determine the moment generating function of Binomial

distribution. " 6%2

i W

N
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It x and v are vectors in R”, then prove . that :
() fx+ yIP =N~ + )1y if and only if x.y = 0,
and | ' L |
(i) N.v= I(“ x+v|F=llx—x¥ ||') - 5+3
(h)

Let x and » be non-zero vectors in R”, then prove

that

N+ vl =lxl+ Iyl

it ¢ - . :
and only if v = ¢y, for some ¢ > 0. 6

P.T.O.

»
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(¢)

(@)

()

Find the characteristic polynomial an

"

Using Gauss-J

set for the following system ©f homogeneous line,
| !

equations ‘ 6

Find the reduced row echelon form matrix B of th

following matrix : 442

(S ]
—
|
wh

. 5 a'
and then give a sequence of row operation th

converts B back to A.

i
. Jues
d elgen\/a

]
the matrix :

ordan method. find the complete soly i
O f




. PR

(¢)

)

(c)

Find-a basis an

of R3. dellned b)

- , 247

Let V be the set R- mth operat:ons addmon and scalar

multiplication for x. y. w. = and a in R dEﬁned

by
[x. ] @[ z]= [x+w—-2,y+tF 3], and

GOyl =[x -2+ 2 a4 30 3.

prove that V is a vector space over R. Find the zero.

vector in V and the additive inverse of each vector

in V. 4424

prove that the set S = 3. 1, -1 05 % =27,
2, 2. —I]} is _Iinearly independent rin_ R3. Examine - &
2 42

whether S fonns a baq:s fo: R B

d the dunensxon fcn the subspace W

67.

W = {[ poo)E R’ . 2y - 3y 2T 0}
Let S = {[1. 2} (0. 1} anq T = L. 1] 2 a]‘ be two,_

ordered bases for- R Let v = [I, D] Fmd the coordmate |

vector [ vig and hence tmd [\]r usmﬁ'th'é /tr;msitnon matrxx,

Qp g from S—basis to l—basns- . 3

pP.T.O.




th

<

( 4 ) 4
(@) Using rank. find whether the-non—homogen‘eous ]inwl?
system Ax = h. where :
I 2 3} (4]
A=l1 3 4l bh=|5 |
|2 —~] 7 L O

has a solution or not. g
. . » LI - . .
(b) Suppose L : R* —5 R® is a linear transformation wi

LU =1 0D = [2, 1L L(0. 1. ~1]) = [1. 3]a

L([0. 1. 0]) = [0. 1]. Find L([-1. 1. 2]). Also giv}

formula "for L([\'

- g

']) for any [x. y. =] € R3. 4!

() Let L : R — R2? be the linear operator given b

i
Ll yD = [2v -0 x - 3, Find the matrix for L ¥

o
respect to the basis. {[4. —17. [<7. 2] using the e

6\
of similarity. \ - -

(@)

. . . et
Consider the linear transformation L : Pg -3 B |
by ' ‘

-

p(\) jp(\) v,

§
15 |
. = pnom
2 is the vector space of poly

put

where P

i
degréee 2 or

" . ie onto
less. Show that L is

one-to-one.




( 5 ) 2447

Let W be the subspace of R3> whose vectors lie in

(b)

the plaﬁe 2x +y+z=0. Find the minimum distance

from the point P(-6, 10, 5) to W. 6

(¢) Find a least squares solution for the linear system

Ax = b, where 6
1 -1 0
A={2 3 Lb=|35
4 1 4

on abouf

(d) . Use the similarity method to show that a rotati
the point (1, —1) through an angle 0 = 90°, followed

tion about the line x = 118 represented by

by a reflec
o 1. 2)

the matrix | 1.0 -_ﬂz . ) 6%
\0 0o 1)

-

(b) - Let L:P, > R? be the linear transformation given
by

Lp(x)) = [p(D), p'(D);

P.T.O.

— -
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2447

()

( 6 ) | 2y
—

r 'space of polynomials -of degre

where P, 18 the vecto

5 or less. Find a basis for ker(L) and .a basis for rah gell)
and also verify the dimenlsi()n theorem. 4421/2
For the subspace W = {[x, ¥, e R : 3y _ ),

4z = 0} of R3, find the orthogougl complement W gy

veirfy that dim(W) + dim(WL) = dim (R®). 44y

4,890
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[ (a) Definé a denumerable set. Show that the set Z of all

Integers is denumerable. (7.5)

P.T.O.
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f
(b) Define jsupremum and mflmum. of. a non empt, sub";‘ (‘n)'
of R. Find the supremum and infimum of each Qfs 1
following sets. %
=13
(1) Az{l-—( ) :neN}
’ j
i B—{l'neN} (0)]
(1) n (
(¢) (i) For any two real numbers x and y prove that
|x+y| < |x| + |y| : 0

2.

:

(ii) Define cluster point of a set A< R. Show th
the finite set A = {1,2} has no cluster points.

¢
(a) Use the definition of the limit of a sequence to sty b
that
) lim[3n+2]=3
e\ n+l

(if) lim[ 1 ]=0 (4




(b) State Monotone Convergence Thoorem, [lenee |
‘ 'O Prove

that the sequence (x,) defined by

X =1’ Xant = \’2x“a for ne N

is convergent. (7.5)
' (c) Define Cauchy sequence. Show that the sequence

(xn) =<1+(—1)n> is not a Cauchy sequence. (7.5)

(a) If the series Zan converges, then prove that
=]

lima_=0. Is the converse true ? Justify. (6.5)

n—wx

(b) Show that the series ZI'" converges if and only if

n=l
Ir!<1 ) ((‘\S)

- (¢) State limit comparison test for positive torm series: lest

the convergence of the following serios :

l','l‘\(\
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- |
0 2o

nln

o0

1
(ii) > Jorl

n=l

4. (a) Define an absolutely convergent and a condition

convergent series. Prove that every absolut

convergent series in R 1

(b) State Ratio test and hence prove that the series Zj
l X

is convergent.

(c) Test the convergence and absolute convergence of |

following series :

() Z( 1)n+l

n=l n +1

n+l

(ii) Z l

n=}

is also convergent. i

"
(9

/A

=




th

44
. of the power series
d the cadius of convergence of the power
(a) Fln
o (5)
Z..-——-—*.
£+ (2n)!

ive the power series expansion for f(x) =sinX.

p) Der
& (5)

(c) Prove the identity
C(x+y) = C(x)C(y) - S(x) S(y) for all x,y €R

where S(x) and C(x) denote the sine and cosine

functions respectively. (5)

(2) Determine the interval of convergence of the power

series Z‘% Also check the convergence at the end
Points of the interval. ()
(b) State 'ntegration theorem of power serjes. Show by
lntegratmg the serles for I_-i_x that if [x| <1, then
‘°g(‘*>f)=:2;lﬂigixn . (5)

Pot.C),
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(c) Define exponential function E(x) as a sum Of o
. 0
series. Find the domain of E(x) and show that !

E(x+y) = E(x).E(y), for all x, y e R.




