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BACHELOR OF ARTS (GENERAL)/
BACHELOR OF SCIENCE
(GENERAL) (BAG/BSCG)

Term-End Examination
June, 2026

BMTE-144 : NUMERICAL ANALYSIS

Time : 3 Hours Maximum Marks : 100

Note : Question No. 1 is compulsory. Do any
six questions from Q. Nos. 2 to 8. Use of
non-programmable/scientific calculator is

allowed.

1. State whether the following statements are
true or false. Give a short proof or a counter
example in support of your answer : 10
(1) A polynomial of degree n has n real or

complex roots.

() A=E+1
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(i11) The Regula-Falsi method converges
faster than the secant method.

av) x :Z 1s a fixed point of the function

sin x.
(v) If flx) = 4x3 + x, then A3f(xy) =24 A3,
where h 1s the step size.

2. (a) The function f(x) = x3 + 2x2 — 3x — 1 has
a zero on the interval ]-3, -2[.
Approximate this zero using the method
of false position. Perform four
iterations. 8

() Find a root of an equation f(x) = x3 — 3x

— 11 = 0 using the secant method,
correct to the three decimal places. 7

3. (a) Find the LU decomposition for the

1 1 1

matrix A=| 1 4 2|, with l1] =lg9 =
-1 8 2

l33 =1. 6
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(b) The thermal conductivity of air as a
function of temperature is given in the
table below. Estimate the thermal
conductivity of air when T = 240 K

using the Newton form of interpolating

polynomial. 9
Temperature Thermal
®) Conductivity
(W/mK)

100 9.4

200 18.4

300 26.2

400 33.3

500 39.7

600 45.7

4. (a) Solve the IVP y' = — ¢y2, y(2) = 1. Find

y(2.1) and y(2.2) with A = 0.1 using the

improved tangent method. 8
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5. (a)

(b)
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2
Prove that ;12 =1+ SZ and

ud = %(A + V). 7
Use Euler method to find the solution of
y =t + |yl, y(0) = 1, on [0, 0.8] with
h=0.2. 8
Perform three iterations of the Jacobi
method for solving the system of
equations : 7

5x1+x2+2x3=10
—3x1+9x2+4x3:—14

X1+ 2x9 — Txg = — 33

The method
X _1 {5x + SN Nz}
n+tl — 4§ n't o T F|
9 xn xn
n=20,1, 2, ... where N 1s a positive

constant, converges to N3, Find the

rate of convergence of the method. 8
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(b) Perform three iterations of bisection
method to find the real root of the

equation f(x) = x3 + 2x2 - 3x -1 =0 in
the interval |1, 2[. 7
7. (a) Using power method, determine the

largest eigenvalue and the

corresponding eigenvector for the

6 -2 2
matrix A=|-2 3 -1]|.
2 -1 3

Perform three iterations with initial
vector [1, 1, 1] 8

(b) Using Lagrange’s interpolating

polynomial, find the value of f when

x = 1.4 from the following table : 7
x f
1.2 3.3201
1.7 5.4739
1.8 6.0496
2.0 7.3891
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8. (a) Using Gauss elimination method, solve

the following system of equations : 8

4x1+x2+x3=4
x1+4x2—2x3=4
—x1+2x2—4x3=2

(b) Estimate the missing term in the

following table : 7
x f(x)
1
1.1 3
1.2 ?
1.3 17
1.4 19
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() A=E+1
(iii) Ten-wedt fafa fcem fafy 9 oSt |
arfyfa Bt ©1

(iv) x:Z Wsinxaﬂ@ﬁ'ﬂﬁm%l

(v) AR fw)= 403 + x ¥ @ A3f(xg) =24 A®
B, SRl 7 9 S ¢

2. (F)®eH flx) = 23 + 202 — 3x — 1 T TAA

-3, — 2[ § ws ¥ T faen feafa fafy 9

T YEF H Th G A6 FIfST =R

IRl QITTT | 8

(@) sfcent fafy 9 et :

f)=x3—-3x—11=0
1 Th T T4 HIST, S SIHAS T
o IS B 7
3. (&) AR :

H 111 = lgg = I35 = 1 WL LU foriisH 31d

HITSY | 6

1
A=|1

® A
DO MO

-1
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(@) g ! ST A(@hdl q9 % Hod & €9 H
= arferert # <1 g€ T =g e Igue
TR K T = 240 K A9 T 9 ki oI

TRl AT hiTeTd | 9
T (K) ST STCAShT
(W/mK)
100 9.4
200 18.4
300 26.2
400 33.3
500 39.7
600 45.7

4. () nfeam 90T ' = — §y2, y(2) = 1 H &A
HIf| S=a &R fafr ¥ 4 = 0.1 T
y(2.1) 3R y(2.2) I HIfST 8

2
(@) fag  Ffm p2:1+% s

pSz%(A+V)‘6ﬁﬁT%’I 7
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5. (%) h=0.27 [0, 0.8] W AtFer fafy =1 5am
FE, y' =t + lyl, y0) = 1 F T IW

HifsTa | 8

(@) HR e 7

5.961+9€2+2.X‘3:10
—3x1+9x2+4x3=—14

x1 + 2x9 —Txg =— 33
® T wA & fau, Seer fafg w5 d=

& Ao

AUl ST |

2
6. () ;F@N_}o
xn

1, 2, .... &l N Ush ¥Feres feeris §, N1/3
1 ATERT Bt §1 39 fafy &t sfreRe X
AT I | 8
(@) 37aa |1, 2[ | THHIT f(x) = x5 + 2x2 — 3x
— 1 =0 I T dr&dfah o I 3 & fag
gfgreH fafy &t d9 gREfmr e 7
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6 -2 2
7. (®)ud fafy § sk A=|-2 3 -1| @I
2 -1 3

Sfehay STEIHM de 9 STEI9fesT Ad
HIT | YRftses Ffewr [1, 1, 1]F e Had
< gt <t | 8
(@) TS AN IGIS T FANT Hih e & TS
AR G x = 1.4 W £ OF I HioQ ;7

x f

1.2 3.3201
1.7 5.4739
1.8 6.0496
2.0 7.3891

8. (%) =E fruwtw fafyy | f=fafed s
[REIREEIRSIENIE 1 8

4xq + x9 + x5 =4

x1 + 4xg — 2x3 = 4

— X1+ 2x9 — 4xg = 2
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o o

(@) fAfafea aifdert § @ 98 &1 91 9

HIfSTT : 7
x f(x)
1
1.1 3
1.2 ?
1.3 17
1.4 19
X X XXX
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