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B.A./B.Sc. MATHEMATICS
(Numerical Methods)
(DSE)

Paper : MATH 601

70 for Regular

Time : 3 Hours] [Maximum Marks :
100 for ICDEOL

Note — Section—-A is compulsory. Attempt four questions
from Section B, selecting one question each from
the Units I, II, III and IV.
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Discuss the order of convergence of bisection

method.
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Discuss the advantages of the Newton’s iterative

method. |
=z ® Trgfa fafy & @i w1 e S

Name the iterative methods for solving system

of simultaneous linear equations.

Tqa fas Tl & T A H GO &
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Discuss Limitations of Lagrange’s interpolation

method.
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Describe basic principle i interpolation.

sradoer H @ fagra w1 aviA it
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(vi) Describe stirling formula.
wfdn ga & FoiA DI

(vii) Discuss the geometrical interpretation  of

trapezoidal rule.

Susifeea fom & SAAdE sTaager @ duid
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(viii) Describe Euler’s method.

gk @ fafa @ i F oA
Section—-B
(TUs—a)
Unit-I

(FRTE-1)
(a) Find a root of the equation x> -2x-5=0in
the interval [2, 3] correct to three decimal places
by using Bisection method.
A0 [2, 3] § WHIT 1% — 2x - 5 = 0 W
7o @ wie fpwee fafs & wEm g A
TIMAS T HEl it | 6v2(9)
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3. (a)

(b)

Find a root of the equation x° + 2 _ 3x - 3
= 0 between 1.5 and 1.75 correct to three

decimal places using False position method.

1.5 T4 1.75 & H89 §HaT0 5 4+ 12 — 3y

3 =0 9 A@ SIS wew s feafa fafy
& AN FH qF T d Tal S 7(10)

Find the smallest positive root of the equation
¢ sin x = 1 using Newton’s method correct to

three decimal places.

=12 &t fafy =1 7@ wd gy e ¢F sin
x =1 & T B S ol Td St | dH

Tyl 3Tl q WA <RI | 6¥2(9)

Use Secant method to find a real root of the
equation cos X — X ¢ = 0.
Wcosx~x?=0waﬁﬁ$mﬁﬂ
m&mxﬁeﬁ?ﬁﬁxwmmx 7(10)
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Unit-II

(3aTE-1D)

4. (a) Solve by Jacobi’s iteration method the following

system of equations :
4x + y + 3z =17
x+ 5 +z=14
2x —y + 8z =12
S & ordve fafu @ frefafed ST
& fgea # sa &Y
4x + y + 3z = 17
x+ 5 +z=14
2x —y + 8z =12 6Y2(9)
(b) Solve by Gauss Siedel method the following

system of equations :

12

1I0x +y + 2

2x + 10y + z =13
14

2x + 2y + 10z
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5. (a)

CH-814
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TSH-Sea fafa 3 fin THIET & fopery o
| a’ﬁﬁl‘l’q .
I0x +y+ 7=
2x + IOy + 27 =13
2% + 2y + 10z = 14 7(10)

Using Lagrange’s interpolation formula, find the

value of y corresponding to x = 10 from the
following table :

X y
5 12
6 13
9 14
. 16

m%aﬁﬂwﬁm@’ﬁqﬁm

y

. -
12

5
13

6
14

9 o
16

11
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(b) Given the values of x and flx) as follows :

x [
5 150
7 392
11 1452
13 2366
17 5202

Compute f{9) using Newton’s divided difference

formula.

x 9 flx) 1 AE A o A DN

x f &)
5 150
7 392
11 1452
13 2366
17 5202
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Unit-I1I

(gehte-11D)
6. (a) Write forward difference table for the fOllOWing
data :
T
X y |
—_ | |
0 3 %
L 12 |
2 81 5
3 200 |
4 100
> g
Also Evaluate A5y0, A3y2.
y
¢ 3
1 12
2 81
3 200
4 100
5
Asy A 8 e
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(b) Find y'(1.5) and y"(1.5) from the following

table :
X y
1.5 3.375
2.0 7.000
2.5 13.625
3.0 24.000
3.5 38.875
4.0 59.000

fafafem w)eit | y/(1.5) d@ y'(1.5) 9

HIfIT -

X y

1.5 3.375

2.0 7.000

2.5 13.625

3.0 24.000

3.5 38.875

4.0 59.000 7(10)
(9) Turn Over
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7. (a) From the following data, estimate the number
. d

of students who obtained marks between 2

and 25 using Newton’s Forward difference

formula :
No. of N
Marks Below 0. of Students
10 20
20 45
30 115
40 210
50 325

frAfafed st ¥ 39 BEI &l G=A @
e HitT =M 2T & TR I & FaM
¥ 20 91 25 % " FF W {HA T

30 115

40 210

50 69
- 325
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(b) Using Stirling formula show that

tan 16° = 0.2867 for the following data :

X y
0° 0

5° 0.0875
10° 0.1763
15° 0.2679
20° 0.3640
25° 0.4463
30° 0.5774

sitel & foau tan 16° = 0.2867

X y
0° 0
50 0.0875
10° 0.1763
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15° 0.2679

20° 0.3640
550 0.4463
30° 0.5774 7(10)
Unit-1V
(ZhRE-1V)

1
8. (a) Use trapezoidal rule to compute Lx?’dx using

five intervals. Compare it with the exact value.

ot oA & YA Q £x3dxaﬁm$ﬁ

% fau usiizea fm =1 @M wifsw) =gt
IO WEw M W it 6%2(9)

/2
(b) Calculate an approximate value of E sin dx

using Simpson’s = rule using 11 intervals.

3

ST 1L R f o e d
T J:/z TSI T & O T 7(10
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5.2 3
). (a) Evaluate L f(x)dx using Simpson’s g rule,

where flx) = log x is defined by the following

table :
X log x
4.0 1.3863
4.2 1.435%1
4.4 1.4816
4.6 1.5261
4.8 1.5686
5.0 1.6094
5.2 1.6487
|

foemm & —z- from &1 W jj'zf(x)dx
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o1 et RIS st fv) = log x T =

oI qfenfad ©
"’///-x///1 log x 1
/:(T/’ 1.3863

4.2 1.4351

4.4 1.4816

4.6 1.5261

4.8 1.5686

5.0 1.6094

5.2 1.6487  |6¥49

. d : .
(b) Given Ey—: xy with y(1) = 5, find the solution
X

by Euler's method correct to three dec_imﬂ‘

places in the interval [1, 1.5] using SP siz€

h = 0.1.
CH-814
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CH-814

fear ® y(1) = 5 % WY %=xy,w1%rfu@

& Td BT 9E size h = 0.1 T T &

gC =<0l [1, 1.5] ® Tumed % @ TE a9

&l hifeg | 7(10)
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