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l<irf {i~S{fC~h,~~\em ester B.E. Degree Examination, June/July 2025
it·; .•r- "..·r'!i~dV~ ced Calculus and Numerical Methods\\\.~t,'.··'~{'..,..<; /:,.,;/.'

~Wi·e.:3 hrs. "if <~.)"~A Max. Marks: 100

\~t~~~~~trany FIVE full questions, choosing ONE full question from each module.

Module-l
. 2 .}. 1 2 .a1 a. Fmd the angle between the surfaces x + y + z: = 9 and z = x + Y - 3 at the point

(2, - J , 2). (06 Marks)

b. IfF=V'(x/z2), iinddivF andcurlF at the point (1,-1, 1). (07 Marks)

c. Show that F = (y + z)i + (z + x)j + (x + y)k is irrotational. Also find a scalar function <I>such

that F = V'<I>. (07 Marks)

OR
2 a. If F = xyi + yzj + zxk , evaluate I F.dr where c is the curve represented by x = t, Y = t2

,

Z = r', -I ~ t ~ 1. (06 Marks)

b. Using the Green's theorem, evaluate j(3x2-8y2)dx+(4y-6xy)dy, where C is the

boundary of the region enclosed by y = Fx and y = X2. (07 Marks)

C. If F = (2x 2 - 32)j - 2xyj - 4xk evaluate HI V'.F dv where v is the region bounded by the
v

planes x = 0, y = 0, z = ° and 2x + 2y + Z = 4. (07 Marks)

Module-2
3 a. Solve (4D4

- 8D3 _702 + lID + 6)y = °
b. Solve (D2 + 1) y = tanx by the method of variation of parameter.
c. Solve x2y" - 3xy' + 5y = 3 sin (logx)

(06 Marks)
(07 Marks)

(07 Marks)

OR
4 a. Solve (D2 + 4)y = 2'x + cos2 x (06 Marks)

b. Solve (2x + 1)2 y" - 6(2x + l)y' + 16y = 8 (2x + li (07 Marks)

c. The differential equation of a simple pendulum d2~ + w 'x = Fsin nt, where wand Fare
dt '

constants. If at t = 0, x = ° and dx = 0, determine the motion when n = w..
dt

(07 Marks)

Module-3
5 a. Form the partial differential equation by eliminating the arbitrary function from

lx + my + nz = <I>(x2+ I + Z2) (06 Marks)

83z
b. Solve -2-~- = cos(2x + 3y) (07 Marks)

Ox ay
c. Derive one-dimensional wave equation in usual notations. (07 Marks)
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6
az az

a. Solve x-+y-=zax ay
(06 Marks)

b a2z . h Z d az -x. Solve ay2=zglvent at y=e Oi z s=ean ay=e

c. Find the various possible solution of the one dimensional heat equation Ut = c2uxx by the
method of separation of variable. (07 Marks)

(07 Marks)

Module-4
7 a. Discuss the nature of the series

'le (n +1)11
'" x n
~ n"+1

b. With usual notation prove that

JIi2(X)=J 2 sin x
rex

c. Express x3 - 5x2 + X + 2 interms ofLegendre's polynomials.

(06 Marks)

(07 Marks)

(07 Marks)

OR
8 a. Discuss the nature of the series

? '
X x X

O

-+-+-+ (x c- O)
1.2 2.3 3.4

(06 Marks)

I

b. Prove the orthogonality property of Be ssel's function as f x ]n(ax)]n (Bx jdx = 0, a:f::.~.
o

(07 Marks)

(07 Marks)

9 a.

(06 Marks)
b. Find the real root of xe" - cosx = 0 correct to three decimal places lying in the interval

(·5, ·6) using Regula Falsi-method. (07 Marks)

c. Evaluate f ~dx by using Sirnpsons (!)rd rule taking six equal strips. (07 Marks)
o l s x ' 3

b.

(07 Marks)

10 a.

5.2

c. Evaluate f log, x dx taking six equal strips by applying Weddles rule.
4

(07 Marks)

* * * * *
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