MT-06
December - Examination 2025
B.A./B. Sc. (Part-II) Examination

MATHEMATICS
NUMERICAL ANALYSIS & 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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9 -5 H AF-—UIHEd AEiefhe dadgeey & SUAN B AN T |

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.

Qus—3
(rfer ST 71)
fder — ot gedl & SR RTY | 3T 3 ITR BT URAIIR U ¥es, U drad T Afdehad
30 =l ¥ gRAMAT ST | YD YT 1 3P BT ¢ |

1. (1)  Define factorial function.

PO Herd BT URATT BIT |
(ii) Find the value of A* (x>~ 1)ifh=1.

I h=1d9 A3 (x*>— 1) BT A9 ST DITT |
(iii) Define average operator L.
AT FhRP p BT GRATNT IR |

(iv) Write Euler’s formula to solve differential equation % = f(x,y).

ADHA THIDBRT % = f(x,y) &I 8 A & oy IR &1 g7 forfay |
(v) Ift=xi+ yj+ zkandr = | then find the value of grad r.
e F=xi + yj+ zkdr = || 99 grad r BT A 1T B |

(vi) State Gauss Divergence Theorem.

1T TR U &1 hH foIRgu |
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Section-B 4x5=20
(Short Answer Type Questions)
Note :-  Answer any four questions. Each answer should not exceed 200 words. Each question
carries 5 marks.
grs—q’
(cTg STIg Uwe)
ficer — &gl IR el & IR QAT | NI U+ IR BT AHH 200 eai § GRAFFT BIRTY |
A% U 5 b BT & |
AZ sin(x + h)

. A%
Find the value of —sin(x +h) + — )’

AZ sin(x + h)

Esin(x+h)2m-Iﬂ:rgﬂ?r |

3. Find y at x = 23 with the help of following data -
frfeRad emdmsl ®F FE™Ar | x =23 W y & A9 S HINY —

A%
Esm(x +h) +

X 10 20 30 40 50 60 70 80
y=f(x) |1 8 27 64 125 216 343 512
4, Find value of y at x = 35 by Stirling’s formula with the following data -
wefoln g3 gR1 F=feiRad IRl | x =35 WR y &1 41 P —
X 20 30 40 50
f(x) 512 439 346 243

5. Find f' (1.1) and £ " (1.1) from following data
o= sl A £ (1.1) @ £" (1.1) BT |4 10 DTG —

X 1.0 1.1 1.2 1.3 1.4 1.5 1.6
y 7.989 |8.403 |8.781 |9.129 |9.451 |9.750 | 10.031
6. Find root of equation x> — 3x — 5 = 0 corrected to fourth decimal place by using

Newton—Raphson method.
RIC YBA I §RT FHIHRT x°— 3x — 5 = 0 BT aRAdP ol IR GFAd I
T =TT DI |

7. Use iterative method to solve equation x = 0.21 sin (0.5 + x) by starting from
x =0.12.

x=0.12 ¥ UR™ PR GRIGRT A §IRT FHIBROTx =0.21 sin (0.5 + x) BT A DI |
8. Prove that -

Vz(r%) = 0 where ¥ =xi + yj + zk = r =F =/x2 + y2 + z2.

Rig T fb —
Vz(r%) =0 S8l f=xi+y]+zk=r=F=x2+y2 + 22,
9. Find line integral fcl_?) df where F= (x};i:;Z) and C is a square formed by lines

x=x1,y==1.

G AR fcl_f. di T #9 S B et F= (;;i;;jz) o C @it x = 1,

y==*1 §RT 97 a9 & |
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Note :-

Section-C 2x10=20
(Long Answer Type Questions)
Answer any two questions. You have to delimit your each answer maximum up to
500 words. Each question carries 10 marks.
Ygrs—9'
(&t ST ue)

fader — =8l Q1 Ul © SR <INTT| 31T 37U SR Bl JAfhdd 500 e § TRAAT BT |

10.

11.

12.

13.

TP Y 10 3P BT T |
(1) Profit of a firm is as following -

TP HH BT A AR © -
Y (Year) 1998 | 2000 |[2002 |2004 | 2006
@™ (@Al #) Profit (in Lac) | 80 86 96 104 114

Estimate the profit made in the year 2003 based on this data.
S 3ffhel | a9 2003 H Y T BT AN MY |
(i1) Prove that -
R1g BT -
U, = Uy g + Auy p + A%uy g+ + AMuy
(1) Using Lagrange’s formula for inverse interpolation find value of x for f(x)=13.6.

g™ STIaed & ool 93 & YA g1 foiRad ARl 9 f(x)=13.6 &

foTg x 1 A = SIS |

X 30 35 40 45 50

f(x) 15.9 14.9 14.1 13.3 12.5

(i1) Find approximate value of f_33 x*dx by using Simpson’s one-third rule, given
h=1.
Rrqee & ta e g3 @ @emEd @ [0, x*dx$ @foe A9 @ o
Py, fear mar  h=1

(1) Use Euler’s modified method find y at x = 0.1 by taking h = 0.05, given
%=x2+y; y(0) = 1.

JRIER B AR fafe §RTh=0.05 9 84 x=0.1 U y BT A ST DI,
W@?W%\ﬁ?%=x2+y; y(0) =1

.. da - - dB) - P d /- P - — PIg

(11)Ifa=cxaandE=cxbthenprovethata(axb)=cx(axb)
dd > 5.5 db L o d/is T\ _ > (> D
aéazcxa\%ﬁ?azcxbﬁrﬁﬁ ?—I@EﬁﬁQﬁﬁa(axb):cx(axb)

Verify Stoke’s theorem for vector point function F = 3yi — xzj + yz2k where S is
paraboloid x>+ y?>=4, z =2 and C is its boundary.

qfeer %o F = 3yl — xzj + yz2k & fIT W & U917 &7 qeara I, S8t S,
TRAAIS %+ y2 =4,z =2TAT C 3HD] IR B |
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