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ELECTIVE COURSE : MATHEMATICS

MTE-10 : NUMERICAL ANALYSIS

Time : 2 hours

Maximum Marks : 50
(Weightage : 70%)

Note: Answer any five quéstions. All computations may

be done upto 3 decimal places. Use of calculators is

not allowed. Symbols have their usual meanings.

1. (a) From the following data, find the number of
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students having  weight  between
60 and 70 kg :
Weight (in kg) | No. of Students
0-40 250
40 - 60 120
60 — 80 100
80100 70
100 - 120 50
P.T.O.




(b)

(c)

2. (a)

(b)
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Construct a fixed point iteration form
x = g(x) for the equation x3 + x2 -1 =0 so
that the method converges in the interval
[0, 1].

Starting with x;, = 0-5, do two iterations of
the Newton-Raphson method to find an

approximate root of the equation
x3+3x-1=0.

Determine the constants o, § and y in the

differentiation formula

Y (o) = oy (xg — 1) + By (x¢) + vy (¢ + h),

so that the method is of the highest possible
order. Find the order and the error term of
the method.

Set up the Gauss-Jacobi iteration scheme in
matrix form for the following linear system
of equations :

— Xy +4%y —xg=2

Show that the iteration scheme is
convergent. Hence, find the rate of

convergence of this method.
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8. (a) A particle is moving along a straight line.
The displacement x of the >particle at some

time instances t are given below :

t ,’X
0 5
1. 8
2 12
3 | 17
4 26

Find the velocity and acceleration of the

particle at t = 4. 5

(b) Solve the following system by the method of

LU decomposition : _ 5
2x+3y+z=9
X+2y+3z=6
3x+y+2z=8
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4. (a)

(b)

5. (a)
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Find the interval of unit length which
contains the smallest positive root of the
equation x3-2x—-10=0. Using the
mid-point of this interval as initial
approximation, perform two iterations of

the Birge-Vieta method.

Determine a unique polynomial f(x) of

degree < 3 such that
fixg) =1, f'(xp) =2, fix;)=2, f(x,)=3

where X —Xy= h.

Find an interval of unit length which
contains the smallest positive root of the
equation

fx)=x3-5x+1=0.

Taking the end points of this interval as
initial  approximations, perform two

iterations of the Secant method.
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1
(b) Evaluate the integral I = j
0

, usin,

3+2x g
trapezoidal rule with 2 and 4 sub-intervals.
Determine the minimum number of
sub-intervals required, if the error in

magnitude is less than 0-002. 5

(¢) Prove that p = "1+%82 , where 3 is the

central difference operator and p is the mean

operator. ' 2

6. (a) Find the value of a to ensure the fastest

possible convergence with the iteration

ax  + xr‘l2 +1
formula }(11+1 = T. 5

(b) Solve the system of equationsi
X; —Xg + 3x3=4
2%; + X5 + 4x3 =12
3%, + 5%y - 2x5 =17

by Gauss Elimination with partial pivoting. 5
~

-
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7. (a) Find y(1-2) as a solution of
y=x2+y% y(1)=2, h=01

using Runge-Kutta method of order 2.

(b) Estimate the eigenvalues of the matrix

1 -2 3
6 -13 18
4 -10 14

ﬁsing the Gershgorin bounds. Draw a rough
sketch of the region where the eigenvalues

lie.
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3. (%) T ®u dieft W@ o nfowe 2 lﬁwmt

w1 1 facar x = e R
t X
0 5
1 8
2 12
3 17
4 26

t = 4 9 YT T AT I O 71 HIT | 5

@) LU foem fafy & frafafes frem & 5@
Hif - 5
2x+3y+z=9
X+2y+3z2=6

3x+y+2z=8
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4. (+)
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THF OO an 98 FaUd W e S
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flxy) = 1, f(xp) = 2, fix) = 2, f(x;) = 3 A
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(@) ik Hiew % g mew faeew ffy @
w0 Pirfifad afie fem 3 g ARG ;5
X —Xp+3x53=4 |
2%, + Xy +4x5 =12
3%, + 5xy — 2%5 = 17

MTE-10 11 P.T.O.



7. (&) fedfim =it &gz afy g
y=x2+y% y(1)=2, h=01
H & y(1-2) TG HIRAT | 5

(@) mME aiEdgt 1 T S E

1 -2 3
6 -13 18
4 -10 14
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