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A-343
B.A./B.Sc. (Part-1II) Examination, 2022

MATHEMATICS
Paper - III

(Numerical Analysis and Optimization Techniques)

Time : 3 Hours | [ Maximum Marks : 68
Section—-A (Marks : 1 x 12 = 12)
Note .—  Answer all rwelve questions (Answer limit 50 words). Each question carries
1 mark.
(@us—3) @& :1x 12 =12)
e - Ot 9RE WAl & S SIfST (SW-HHE 50 ¥s5) | TOE 9 1 3 T
Section-B (Marks : 4 x 5 = 20)
Note .— Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 4 marks.
(Tus-9) (3% : 4 x 5 = 20)

A~ wfi uter yvHEl % SW SIS Yedeh Wy H faeheu w1 =M sifsg (ST-EE
200 I15) | e GYA 4 37k hT B

Section—C (Marks : 12 x 3 = 36)
Note .— Answer any three questions out of five (Answer limit 500 words). Each
question carries 12 marks.
(@us—a) 37k : 12 x 3 = 36)
de - uE H 9 R A Te & SW S (SW-EE 500 ISR) | Yo I9E 12 3

Ei
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Section—A

(TUs-3)
. (@ Evaluate :
A log x
" [ HINT
A log x

(ii))  Evaluate :

2
2

A2
Che
(ii1) Write Newton’s forward interpolation formula.
=T & W SeYH w1 g7 fafew
(iv) Write Lagrange interpolation formula.

AT ST g7 fafen |

qE I RIS

(v)  Write Simpson’s % rule.
forerrt 1 e e

(vi)  Write formula for Regula Falsi method.
Tren wrat fafy w1 g fafem)

(vii) Define assignment problem.
g gaen w1 aitafid wifsa)

(viii) Write formula for duality.

gaar &1 g fafew
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(ix) Define slack and surplus variable in L.P.P.
TAdH. H FAaTEE =R TE AR = aiifiE s
(x)  Define inverse interpolation.
=Zpy (Inverse) ST=IAvH F1 § 2
(xi) Define basic solution of L.P.P.
o JumE T % SH g i R fafe)
(xi1i) Explain North-West corner method of transportation problem.

IgeT 99N & SW-UYEH & g e F aaEn|

Section-B
(TUs-9)
2. Evaluate :
HE 91 HIN
(1) A cos x
() VG2 + 2%)
Or
(3=

Find the function whose first difference is :

[aWa [

g8 Thald A hISE TSTHRl JYH 3T ¥

9x% + 11x + 5
3. Prove that :
fag =ifsg
y=u M0 <x<I

2
x
e =" u0+xAu0+—A2u0+ .....

2
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Or

(Irgam)

Use Newton formula for interpolation to find the net premium at age 25 from

the the table given below :

Age (x)

20

24

28

32

y=f()

0.01427

0.01581

0.01772

0.01996

A AT o B TN HL = wRelt F 25 96 w6t oy s Wit 9w e

3 (x)

20

24

28

32

y=f()

0.01427

0.01581

0.01772

0.01996

Using Newton’s divided difference formula, find f(8) and f(15) from the following

table :

= anoft | =gea faasa =R ¥ 50 £A8) T f(15) 1 71 A4 hIfST :

x 4 5 7 10 11 13
f(x) 48 100 294 900 1210 2028
Or
(3T$7=|T)

Find the value of f(5) from the following table by Lagrange interpolation

formula :

=1 arelt ¥ amns ST=EAvE T §R £A(5) T AM FIA HINY

f(x)

16

128
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5. Use Stirling formula to find Y ,q given :
e sifel o feXfem ¥ & w&m & Y, W@ HIWT :
Y,, = 49225, Y,; = 48316, Y,, = 47236, Y5 = 45926, Y, = 44306
Or

(31
Find the derivative of f(x) at x = 0.4 from the following table :
Tafafed 9ot § f(x) &1 x = 0.4 | EHAS I RN

x 0.1 0.2 0.3 0.4

f(x) 1.10517 1.22140 1.34986 1.49182

6. Prove that by Simpson 3 rule :

W@%ﬁmﬁmaﬁﬁq:

1 dx
——=log, 2=0.69315
01+x O8e

Or
(3=
Find the dual of the following L.P.P. :
frefafea g g9en =t 5@ e 9a Hif

Max :
Z = 2x1 + sz + 6x3
s.t.
le + 6x2—x3£ 3
—2x1 +x, + 4x3 <4
x1+5x2+3x3£1
—3x1 - 3x2 + 7x3 <6
and X[, Xy, %3 20
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Section—-C
(@ues-—|)

7. Find the real root of the equation x>~ 3x -5 =0 correct to four places of

decimals by Newton Raphson method.
e TR faftr g SR 43 - 3x — 5 = 0 1 RO qo1 9R SYEe T a9
A IS

8.  Solve the following L.P.P. by Simplex method :

frafafen s dume g9 1 faoees fafy @ ga wifse
7 = 5x, + 3x
S.t.

3x, + 5x2£ 15

1
le + 2962 <10

xp, % 20

9. Solve the following transportation problem :

To
1 2 3 | Supply
1 2 7 4 5
2 3 3 1 8
From

3 5 4 7 7

4 1 6 2 14
Demand | 7 9 18 34
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frafafea 9feesT 9= =1 & =ifse

dch
1 2 3 |4
1 |2 7 4| 5
a 2 |3 3 1 8
3 |5 4 7| 7
4 |1 6 2| 14
um| 7 9 18 | 34

10. Solve the assignment problem represented by the following matrix :

frafafen fraas s=n =1 ga sifsu .

I I 1Ir v v VI

9 122581119 |27
43 |78 |72 1 50 | 63 | 48
41 128 |91 |37 45|33
74 142 |27 |49 |39 | 32
36 |11 |57 |22 |25 18
3 156533117 |28

Mg 0w >

11. Find the root of the equation x> — 9x + 1 = 0 between x = 2 and x = 4 by the

method of bisection.

e fafy gr1 At ® — 9x + 1 = 0% x = 2 1 x = 4 % e G A1 Hiforg |

BR-513 ( 7 ) A-343



