Total Pages : 11 B.Sc,/5th Sem/MTM/25(NEP)
2025
5th Semester Examination (CCFUP: NEP)
MATHEMATICS
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[Numerical Method]

Full Marks : 60 Time : Three Howurs

The figures in the margin indicate full marks.
Candidates are required to give their answers
in their own words as far as practicable.

Group - A

Answer any fen questions : 2x10=20

1. Find the approximate value of % correct up to three

significant figures and find the absolute error.

2. If y=x>—2x*—1; step size 4=1, find Ay.
A 5 .

3. Evaluate (-E)x taking 7= 1.

4. Prove that E[Af(x)]=A[Ef(x)].

57 Wite the Weddle Rule to evaluate [} f(x)dx tking six

subintervals. PTO.
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\&.\ Write the Gauss-Jacobi iterative formula for finding the
solution of following system of equations :

X +3x,=13;2x-x, =7.
7 Using Euler Method, find the value (0, 1) from

dy 1
dcx x+y

with y(0)=1and h=0.1.

8. If in a root finding problem, the fixed point iteration is

given by x,,, = xl=+lp,. then write the corresponding

4 x,
root finding equation?
9. If f C&nxuv then find the second order divided
difference for the points Xy, X, ;-

10. Write the error term in approximation fix) by a
interpolating polynomial, where the values of f{x) are
known at (n + 1) distinct points Xg,Xj,.--s Xp-

\SW Write the iterative formula to find the square root of N
using Newton-Raphson method, N is a real number.

12. Write the advantages and disadvantages of Lagranges
interpolation method.

137 Write the first mvvnox.mamnoz to the eigenvector
, corresponding to the dominant eigenvalue of the matrix

4 1-1 1
2 3 -1, taking the initial approximation 0|
215 0
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( 3 )

14. Write the condition for convergence of fixed point
iteration method.

pm.\ What is rate of convergence of Newton-Raphson
method? Is it faster than Regular-Falsi method?

Group - B

Answer any four questions : 5x4=20

16. (a) Prove that Alog f(x)=log{l+ A (x)
S ()

) If f(1)=2, f(2)=4, f(3)=8, find f(5). 2+3

I, Describe Regula-Falsi method to find a simple real root

of f(x)=0. Hence discuss the comparison between the
Regula-Falsi Method and Secant Method.

&w:& a real root of the equation x> +3x—5=0 correct
up to four significant figures, by Newton-Raphson
method.

\meo?o the following system of equations by Gauss-Jacobi
method (correct up to two decimal places) :
1.02x, —0.05x, —0.10x; = 0.80
—-0.11x,—0.12x, +1.04x; =1.34
0.11x, +1.03x, —0.05x; =0.85

20. Establish the Trapezoidal rule for computing the value of

the integral .ﬁ” S(x)dx for a singlg, interval. Hence,
P.T.O.
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{ 4 4
obtain composite Trapezoidal Rule by dividing the interval

[xo, x] into n subintervals. 3+2

21. Find the value of f(.201) by Newton’s Forward
Interpolation formula from the.followng data (correct up
to three decimal places) :

x | 200 | 205 [ 210 [ 215 | 220
£(x)[0.197390.20220{0.20699[0.21178|.21655

Group - C
Answer any fwo questions : 10x2=20

22. (a) Derive the Lagrange interpolation formula for
(n+ 1) unequally spaced tabular point.

(b) From the following compute the value of f(1.2) :

x 10|11 ]13]15
7(0)[036]032]0.26]021

545

23. \X\wozo the differential equation @.ukwp\ using
dx
Runge-Kutta Method to find y (0.4) with y(0) =2

taking 4 = 0.1. Do four iterations.

(b) Write the formula® for Euler Modified Method to
approximate the first order differential equation

d
Z5=f(x.) with the initial condition  (x,) =¥,

8+2
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dx

24. Find the approximate value of .mﬂnl correct up to

+.HN

four decimal places by Simpson’s w rule taking six

subintervals. Hence, find the value of r, correct up to
three decimal places. State the degree precision of this
method. T+2+1

25, \V.o\ Solve the following system by LU factorization
method :
3x+4y+2z=15
S5x+2y+z=18
2x+3y+2z=10

g Why do we use Power Method? Is it an iterative
method? 8+(1+1)

B.T.0.
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B.Sc/5th Sem/MTM/25(NEP)
2025
5th Semester Examination (CCFUP : NEP)
MATHEMATICS

Paper : MI 5-T
(Multidisciplinary Studies Minor)

[Multivariate Calculus]

Full Marks : 60 Time : Three Hours

The figures in the margin indicate full marks.
Candidates are required (o give their answers
in their own words as far as practicable.

Group - A
Answer any fen questions : 2x10=20
2oyt
1. Show that f(x,y)= ] i S , if (x, ) # (0,0)

0 ,if(x,y)=(0,0)
is continuous at (0, 0).
2. Show that f(x,y)= _x_+_ w_ is not differentiable at
(0, 0).
2y
3. Verify whether f(x,y)=1< x? +?
0 , if (x,)=(0,0)

» if (x, ) #(0,0)

satisfies the conditions of Schwarz’s theorem.

VN-5/109 - 900

(7))

4. If Nnxulélu\w,xuxoo%v%nxmmscq find z, and

Zy.

5. Show that [f, (x*+ *)dxdy =—, where the region E

is bounded by the parabolas y = x? and x = Y2

6. Find a unit normal to the surface x? y+2xz=4 at the
point (2, -2, 3).

d’F
7. Evaluate || xxw.wn& given that 7 =1 +1% ]+ k.

8. Show that the vector V¢ is perpendicular to the surface

&(x,y,z) =c, where c is a constant.

9. Show that
conservative force field.

quNé\+va~»+x \>.+uxmm\m is a

10. Find the total work done in moving a particle in a

force field Wnu@wlmm\fr#oim along the curve

x=2+L,y=2%z=0, from (=1 to 2.

11. Check the existence of lim —e HEfis 20"
(x,7)—(0,0) .v\

P.T.O.

VN-5/109 - 900



SANTU
New Stamp_1

SANTU
New Stamp_1


¥

12,

13.

14.

15.

16.

17.

VN-5/109 - 900

( 8 )
A particle, acted on by constant forces (5; +N\>.+\mv
and (27 |\>...u\mv is displaced from the origin to the
(4i + j—3k). Find the total work done by the forces.

For the function f(x,y)=x*-3°-x*y+y, check

. 1
whether the point ouﬂ is a critical point or saddle

point on a point of extreama.

Find mmﬂALJ\ dx+6x dy) where T is the circle defined

by I':x*+y? =1.

If W|A§+\<+va+\a|§+5\mu where ‘¢’ is a

constant and F. curl F =0, then find the value of a.
Group - B

Answer any four questions : 5x4=20

If u= f(x,y) where x=rcos6 and y=rsin0, then

2 1

show that u, +u,, =u, +r “ugy+r u,.

dx dy dz -
Show that :.._. k /\_ BT 210 Do where R is the
By —Z

region inside the sphere x?+ 3 + 22 =1 and in the first
octant.

18.

19.

20.

3 i3

22.
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Verify Green’s theorem in the plane for

%maxwlmwmv&x+$u\ima§&\, where C is the

boundary of the region enclosed by y = Jx and y = x%.

If F and G are two differentiable vector functions then
prove that

@xfﬂxmvum%.@%@?m.@mlm%.@.

2

Find the minimum value of x*+ y* +z* subject to the

constraint ax +by+cz =1, where a#0,b %0, c#0.

If z is a function of two variables x & y and

¢ = ccosh ucosv, y =csinhusinv (¢ is a real no.),
then show that

0%z 0%z o o’z &z

+——="—(cosh2u—cos2v)| —+—
ou> v’ NA v@m ov* )

Group - C

Answer any fwo questions : 10x2=20

(a) Evaluate : wm -ndS , where
F=xi-yj+ (z* |5\mv S is the surface of the
region bounded by x*+y*=4,2=0,z=4 in the

first octant.

P.1.O.
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(b) Using Lagrange multiplier method, prove the function in x and y

(b) If F(x,y) bea homogeneous

inequality i!wirlu 2 N\HM »x20,y20,z20. of degree n having continuous w:mﬁzo&oa partial
mh& derivatives and u(x,y) = (x*+y *) 2 , then prove
23. (a) Show in a diagram the field of integration of the 2 " mu Nﬂ@ N 5
integral ﬁ .—m ey dc and by that mmhﬁmwu+ ay\
iy C+uo\v.~ A_+u\wv 25. (a) Find the constants @ and b so that the surface
changing the order of integration, show that the . a? —byz =(a+2)x will be orghogonal to the
value of the integral is a[Al.M surface 4x’y+z> =4atthe point (1, lr.wv. o
(b) Evaluate by Stokes’ theorem (b) What is the maximum &Roﬁo.b& ann.<§“uw Mm
%ﬁmmsu dx—cosx dy+siny dz, where C is the f(x,p)= y2e** at (2, .|C mbw in the direc ol
boundary of the rectangle : what unit vector does 1t occur:
0£x<nm,0<y<l,z=3, 55 I

24. (a) When is a function f(x,y) said to be differentiable
at a point (x, y)? State the sufficient condition of
differentiability of f(x, y). Verify the sufficient
condition for differentiability of the function :

VEGE ™, ,
%r A
Y o
3 m_ 2 .1 2 .1
w K X" sm—+y“sin—, x#0, y#0;
i) ] X
o il
D Ly
X°8m—; x#£0, 3=0;
,\,A.x\.u.wwv” - ) X .w\
el bk
yism=x=0,"y#0;
¥y
0, x=0, y0;
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