MT-06
June — Examination 2024
B.A./B.Sc. (Part II) Examination
MATHEMATICS

(Numerical Analysis and Vector Calculus)
Paper : MT-06

Time : 3 Hours | [ Maximum Marks : 46

Note .— The question paper is divided into three Sections
A, B and C. Write answers as per the given
instructions. Use of non-programmable scientific
calculator is allowed in this paper.
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Section—-A 6x1=6
(Very Short Answer Type Questions)

Note .— Answer all questions. As per the nature of the
question delimit your answer in one word, one
sentence or maximum up to 30 words. Each
question carries 1 mark.
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Note —
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What will be value of A" (m < n) ?
A" (m < 1) 1 |HE ¥ TR0 ?
Define ).

KA 1 aRefea it |

Write Lagrange’s inverse interpolation
formula.
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Write Newton-Raphson formula to find out
the roots of a equation.
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Define Vector Integration.
[iGST TA™REH ! IR wifs |
What is the value of div 7 ?
div 7 =1 91 0 e ?
Section-B 4x5=20
(Short Answer Type Questions)

Answer any four questions. Each answer should
not exceed 200 words. Each question carries
5 marks.
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2. Find out unknown values in the following table :

x S )
1 1
2 8
3 ?
4 64
5 ?
6 216
7 343
8 512
=1 wreft § o™ 9g F@ SISy
x S ()
1 1
2 8
3 ?
4 64
5 ?
6 216
7 343
8 512
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. Express the polynomial f(x) = x* — 12x3 + 24x2

— 30x + 9, & = 1 in factorial notation.

T ) = 2% — 1223 + 24x2 - 30x + 9, h = 1 &I
FHHOG Tehd H S HIfaT |

. Find the root of the equation using iteration

method :

&—-3x=0
R fafa & swEm 9 fr= gt 1 qa 9@
HifST

& —-3x=0

. Prove that the magnitude of a vector function F(¢)

will be a constant iff :
FdF _

dt
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dt
. Prove that :
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7. Find Directional derivative of the function 9. In the table given below, marks of students of a
o(x, y, 2) = 22> — 3yz at the point (2, 1, 3) in the class are given :

direction of the line having direction cosines 2, 1, Marks No. of Students
2 . 30-40 31
Thedd (p(x, v, Z) = ZX? — 3_)/23’” 'rﬁlﬁ (2, 1, 3) 'EWWT?#[ 40-50 42
arelt 3@ 1 foen | fehseshas 9@ wifs 50_60 51
8. Find the integral : 60-70 35
I N 70-80 31
H (y 22 z+z x? ]-l-x y“ k).ndS .
Using the table, find out the number of students
where S is the part of the sphere 2 + 32 + 22 = 1 getting marks between 40 to 45.
T frfafeo anolt & % wen & foenfE & &% fu
' g
H (y*2* i+ 2 J+x2y2k).nd8 3k B T HEAT
HT AE TG BT ST S, xy THTA R WA 42 + 2 + 30-40 31
= 1 % WM % 40-50 42
Section—C 2x10=20 >0-60 51
(Long Answer Type Questions) 60-70 35
70-80 31

Note .— Answer any two questions. You have to delimit
your each answer maximum up to 500 words.
Each question carries 10 marks.
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10.(i1) Prove that :
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(ii)
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Using false position method find out the
roots of the equation 0 — x* — x3 — 1 =0
upto 4 decimal places between 1.4 and 1.5
faem fafg fafr g o0 -4 -3 -1 =0 =
T 1.4 9 1.5 % A% YMAT &% 4 TR qh @
RIS |

11.(1) Using synthetic division find the solution of
the following equation in the neighborhood
of x =1:

flx) = 23— x%2 — 1.001x + 0.9999 = 0
gitese 97 % TN 9 x = 1 & 9e | =
THEIOT T T A@ HIT ¢

fx) = 23 —x2 - 1.001x + 0.9999 = 0

(ii)) Use Picard’s method to solve :
'=-1-2xy,»0) =0
forre fafy 9 a1 =ifsw .
"=-1-2xy,»0)=0
12.(1) Solve the following system of equations using
Gauss-Seidel method :
x+ 10y +2z=6
I0x+y+2=06
x+y+10z=6
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(ii)
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x+ 10y +2=6

I0x+y+2z=6

x+y+10z=6

f()=ti-3j+2tk

A A A

() =i-2j+2k

A A

h(t)=3i+tj—k

find the value of the following :
2 _ _
jl Fx(Zxh)dt
afg

A A A

f()=ti-3j+2tk

A A

() =i-2j+2k

A A

E(z):3§+zj—/e
q /= %1 99 9 i

J.lzfx(gxﬁ)dt
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