V / MAT (viii) (B)

2015
( Sth Semester )

MATHEMATICS
PAPER : MATH-354(B)
( Probability Theory )

Full Marks : 75

Time : 3 hours
( PART : B—DESCRIPTIVE )
( Marks : 50)

The figures in the margin indicate full marks
for the questions

Answer five questions, taking one from each Unit

UNIT—I

1. (a) Show that if an event A is independent of
the events B, BN C and BuU C, then it is

also independent of C. s

(b) Prove that for any two events A and B
PANnB)<sP(A)s PAUB)<P(A)+PB) S
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(b) Express

3t —4x° +6x2 +2x+1

;al polynomial and
order difference. 2+3=5

thm for Newton-Raphson

t of algebraic
to find the 100
form1:i1:n Further find the cube root of
i%u:.sing. Newton-Raphson formula. 3+2=5

R o el P = 8 o

2. ‘(@) Write an algori

4

1
=¥
| 5
dy

]

1

(b) I
1

YT x+3)(x+6)

then show that
108
= Xt + 3)(x +6) (x +9)(x +12)

A%y

where A is the forwérd difference
: operator. 5

UNIT—II

3. (a) From the data given below, find the
number of students whose weight is

between 60 and 70 : 4
Weight : 040 4060 60-80 80-100 100-120
No. of Students : 250 120 100 70 50
G16/138a ( Continued )
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(b) Obtain Newton’s divided difference
interpolation formula for interpolation

with non-equal intervals of the
argument.

4. (a) Use Lagrange’s formula to find a
polynomial of degree three which takes
the values prescribed below and hence
find the value of f(x) when x=2: 4+1=§

x : 0 1 3 4
flx) : -12 0 6 12

(b) The area A of a circle of diamater d is
given for the following values :

d 80 85 90 95 100
A 5026 5674 6362 7088 7854
Find the approximate value for the area
of a circle of diameter 97. S
UNIT—III

5. (aq) Write an algorithm for . Gauss:
elimination method. Further show the
back substitution procedure in the
Gaussian elimination method of solving

a simultaneous linear equation. 2+3=5
(h) By Crout’s method, solve the following
system of simultaneous equations : 5
x+y+z=9

2x~-3y+4z=13
3x+4y+5z=40
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6. (a) What is diagonally dominant mat-rix?
Make the following system of equations
diagonally dominant and write the
corresponding system of simultaneous

equations : 2+3=5
3x+9y-2z=10-

 4x+2y+13z=19

4x-2y+z=3

" (b) Solve the system of following linear
equations by Gauss-Jordan method : S
10x+y+2z=12
2x+10y+2z=13
- xX+y+Sz="7

UNIT—IV

7. (a) Compute by Simpson’s rule the value of
thé integral
2
1 Xx
I= dx
IO 1+ x?

by dividing into four equal parts. S

(b) Obtain the general quadrature formula
for equidistant points to find the

approximate integration of any function
for which numerical values are known. S
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8. (a) Obtain the first and second derivatives
of the function tabulated below, at the
point x=0.51 : S
x: 04 05 06 07 0-8
y : 15836494 1-7974426 20442376 2:3275054 26510818

(b) Compute the value of the integral
Y s I e
I-_I; cos_BdB

by trapezoidal rule. | 5

UNIT—V
9. (a) Solve

dy |

—Z =1-y, y0)=0

e y, YO
using Euler’s method. Find yat x=0-1
and x=0-2. Compare the result with
results of the exact solution. 3+2=5

(b) Using Taylor’s method, find y0-1)
correct to 3-decimal places from

dy
; Xy / Yo |

S
10. Using any Predictor-Corrector method, find
Y- 4) for the differential equation
%Y —1+xy, y0)=2

dx 10

Kk k ok
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V./ MAT (v)

2015
( Sth Semester)

MATHEMATICS
Paper : MATH-351 K
( Computef-oriented Numerical Analysis )

( PART : A—OBJECTIVE )

( Marks : 25)

Answer all questions

SECTION—A
( Marks : 10)

Each question carries 1 mark

Put a Tick @ mark against the correct answer in the box
provided :

1. By definition of backward difference operator, Vf(x)
equals to

@ flx+h-fg O
B) flx+h+f O
© f@-fecrh O
@ fo-fex-h O
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2. If
.f(x) T (x+ D (x+ 2)(x+3)
then the value of A3 f(x)is
(@) -60x0 O
) 12xS m)
{(c) 360x!"7 O
(d) —-12x5 O

i S M M

3. f f(0) =5, fQ) =1, f(2)=9, f(3) =25 and f(4) =55, then the

value of f(5) is

(a) 105 O
(b) 115 a
(c) 125 a
(d) None of the above a

9. Fful =1,u3 =17, u4 =43 and ug = 89, then the value of u,y

18

(a) 10 O
(b) 15 0
(c) 6 a
{d 5 O
V/MAT (v)/138
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5. The method for obtaining the solution of the system of
simultaneous equations by Gauss-Jordan elimination
method depends on reducing the coefficient matrix to

a/an

(a) lower triangular matrix O

(b) upper triangular matrix O

(c) diagonal matrix O

(d) diagonally dominant matrix O

6. The coefficient matrix obtained from the simultaneous
equations

ajx+appy+a13z=d;
b21)(+ b22y+b2322d2
C31X + C32Yy + C33Z = d3
will be a diagonally dominant matrix, if
layilzlayz|+la3)

(@) |by1|=|bya|+|bys) U
lc3y12le3al+1ca3l
lajq]zlaz|+lays]

(b) |bas|2|boy|+|by3| a
lc33l2]e3|+1c37l
laylslaai+laysl

(c) |baa|<|bay|+]{basl o
lcazl<lcsal+1eaal

layl+layal+lagsl 2|d,y|
(d) |bgil+|byal+ byl 21ds] O
lczil+1ca3ol+]c33| 21ds)
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7. In the general quadrature formula, Simpson’s 1/3rd rule
1s obtained by putting

(@ n=1 O
(b) n=4 O
fc) n=2 O
(d) n=2 and 4 both O

8. When numerical integration is applied for the integration
of a function of single variable, the method is called

(a) mechanical quadrature O
(b) general quadrature O
(c) Simpson’s —érd rule O

(d) trapezoidal rule O

9. Taylor series method is a powerful single-step method if
we are able to find easily the successive

(a) integration O

(b) derivatives O

(c) continuity O

(d) partial derivatives 0O
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10. Which of the following statements is wrong?

(a) Modified Euler’s method is Runge-Kutta method of

second order. O

(b) Euler’s method is the Rung-Kutta method of first
order. &

(c) For  solving ordinary differential  equation
numerically, the most reliable and most accurate
method is Runge-Kutta method. O

(d) For solving ordinary differential equation
numerically, Euler’s method needs h to be very large
to get a reasonable accuracy. O
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SEcCTION—B
( Marks : 15)

Each questian carries 3 marks

1. Obtain the relation V*f(x + nh) = A" f(x), where A is the

forward difference operator, and V is the backward
difference operator.
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by Gauss elimination method :
y

3. Solve the given equations D.

; =5
x+y=2;2,x+3y
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5. Using Picard’s method, solve the di

ay _ 1 + xy with y(0) =

-

and find y(O - 2).

* W ok
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