MT-06

[Time: 3 Hours]

June - Examination 2026

B.A./B.Sc. (Part-1I) Examination
MATHEMATICS
Numerical Analysis and Vector Calculus

T h fAgNor g afesr wo=
Paper : MT-06

[Maximum Marks: 70]

Note :-  The question paper is divided into three Sections A, B and C. Write answers as per the given
instructions in each section. Use of non-programmable scientific calculator is allowed in this
paper.
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Section-A

(Very Short Answer Type Questions)

7x2=14

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 2 marks.
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1. (1)  Write the linearity property of forward difference operator.

TR HBRD & Rgehal TOrR BT TRy |

(i1)) Prove that -
Rig BT —

(A-V)=AV.

(i1i1)) Define Simpson’s one third rule.
g & g fogR a9 &1 aRaiia s |

(iv) Write Newton-Raphson formula to find out the roots of an equation.
FHAIBRT & H T B B Fea—HaT 3 Bl falag |

(v)  Write the formula of Euler’s method.
Ik fafer &1 g forfy |

(vi) State Gauss-Divergence theorem.
TI—3TIERTT YA BT HAT DI |

(vii) Define vector integration.
AR ARG DI GRIIRT BT |
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Section-B 4x7=28
(Short Answer Type Questions)
Note :- Answer any four questions. You have to delimit your each answer maximum up to
200 words. Each question carries 7 marks.
Gue—g’
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2. Prove that : I+A)d-V)=1
R1g oI — I+A) (I-V)=I
3. Find y at x = 23 with the help of following data -
frforRaa sridpsl @ Fe™ar ¥ x =23 W y &I A4 M DI —

X 10 20 30 40 50 60 70 80
Y =f(x) 1 8 27 64 125 | 216 | 343 | 512
4. Find y at x = 35 using Stirling’s formula from given table -
ol 3 gRT FAfRad AR 3 x = 35 W y & A9 =11 dIoY —
X 20 30 40 50
y = f(x) 512 | 439 | 346 | 243
5. Find the value of the following correct to four decimal places -
fol x*dx.
frfeTRad ATl BT AIF IR SAECAT b SITd DIy —
fol x*dx.
6. Find the real roots of the equation x> — 2x — 5 = 0 using false position method.

e Retf fafdr gRT x° — 2x — 5= 0 &1 IRAAS Ho ST DI |
7. FindCurl Fat (1, 1, 1), it F = x? yi — 2xzj + 2yzk
Curl F &1 519 (1, 1, -1) R 31 @R, af F = x? yi - 2xzj + 2yzk
8. Find the integral [f (y2z21 + 2%x% + x?y?k).0 dS
where S, xy is the part of the sphere x> + y> + z2 = 1.
kil (y2221 + 2%x% + x%y?k).0dS &1 9191 S1q IR W& S, xy el
R Ml X2+ y2+22=1H 9T 2|
9. Using Green’s theorem, evaluate |, C(X2 +y2)dx + 2xydy, where C is the

boundary of rectangle x =0,x=a,y=0,y=b.
1w &1 werer ¥, [ (¢ +y?)dx + 2xydy @1 AF s S, wEf C
AMId x=0,x=a,y=0,y=b & IRAHAT 2|
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Section-C 2x14=28
(Long Answer Type Questions)
Note :- Answer any two questions. You have to delimit your each answer maximum up to
500 words. Each question carries 14 marks.
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10. (1) Prove that -
Rig BT -

xCm = !

(x +nh)™

(i) Prove that values of divided differences are independent of order of values of

variable.
Rig PIRE 6 ffia iR @& A9 o) & 991 & %A 9 w@ad 8 2 |

11. (a) Use Lagrange’s formula for inverse interpolation to find a root of equation
f(x) = 0, given f(30) = -30, f(34) = —13, f(38) = 3, f(42) = 18.
FAIBRT f(x) = 0 BT Th 1 A DA & oY YA Iaed & Sisl G
& TINT BT TTafds T garm 2
f(30) =30, f(34) =13, f(38) =3, f(42) = 18

(b) Find approximate value of f_33 x*dx by using Simpson’s one-third rule, given
h=1.
W@w—mﬂgaﬁwﬁfiﬁdx@ﬂﬁaﬁmaﬁm
FIfs | fear T §, h=1

12. " Prove that : fc odr = fs (i x V) ds

Rig s : [ ¢dr= [ (fi x Vo) ds

13. Verify Stokes’ theorem for vector point function F= 3yi — XZj + yZZE

where S is paraboloid x?> + y? =4, z =2 and C is its boundary.
afeer we F =3yl — xz] + yz22k @ fore e @) Ry a1 weae SR, oret
S WRAAIST x> +y2 =4,z =2 TAT C 0BT URAA B |
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