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ADVANCED CALCULUS AND NUMERICAL METHODS (18MAT21)
(Model Question Paper)

SLNO QUESTIONS MARKS | BLT
Q.1 MODULE-01
| Find the directional dernivative of @ = xzyz + 4xz% at(1,-2,-1) along 06 L1
2i — j -2k
Find div F and curl F where F = V(x?® + y?® + 23 — 3xy2). 07 L1
Show that F = (y + 2)i + (z + x)j + (x + y)k is irrotational. Also find| 07 | L2
a scalar function @ such that F = V9.
OR
- Find the total work done by the force represented by F = 3xyi —yj+| 06 | LI
2zxk in moving a particle round the circle x* + y* = 4.
Find the area between the parabolas y? = 4x and x* = 4y with the help [ 07 L1
of Green’s theorem 1n a plane.
If F= 2xyi + yz*j + zxk and S is the rectangular parallelopiped 07 L2
bounded by x =0,y =0,z=0,x=2,y=1,z=3. Find the flux
across S by using Gauss divergence theorem.
Q.n MODULE-02 _
3 d?y d*y dy = 06 L3
Solve F—GF+113—6}v—0. |
Solve (D? — 1)y = 3cos2x. 07 | L3
Solve y"' + 2y’ + y = 2x + x°. 07 | L3
OR _
. Using the method of vanation of parameters solve TT: + y = secx tanx. 06 L3
2d%y o dy B , 07 | L3
Solve x — 3xdx+4y—(l+x) : |
Solve (2x + 1)2y" — 6(2x + 1)y’ + 16y = 8(2x + 1)2. 07 | L3
gl MODULE-03
Form the partial differential equation by eliminating the arbitrary 06 | L3
constants from :—,+ ?-I-:—, = 1.
2
Solve ;—:, = sinx siny, for which % = —2siny, whenx = 0&z =0if| 07 [ L3
y is an odd multiple of =.
Derive the expression for one dimensional wave equation. 07 | L3

Form the partial differential equation by eliminating the arbitrary
function z = f(y — 2x) + g(2y — x).

L3
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b[Solve (x2—y?—2z2)p+ 2xyq = 2xz. 07 [ L3
¢ | Solve one dimensional heat equation, using the method of separation of 07 | L3
_ | [ vanables.
Q.1v MODULE-04 _
7 | a | Test for convergence or divergence of the series : 06 | L2
DN
V1 32 43 54 o
b[If aand f are two distinct roots of J,(x) =0 then prove that| 07 | L2
_[Dl X Jo(ax) J,(Bx)dx =0 ifa#p.
¢ [ Express x® + 2x2 — 4x + 5 in terms of Legendre’s polynomials. 07 | L2
8 |8 req 5 A 06 | L2
est for convergence or divergence of the series: )y 4 -
" | With usual notations show that Jy, () = | sinx and J-y, (1) = [Z cosx.| 7 | 12
¢ | Use Rodrigue’s formula to show that P;(cos@) = i(3cose +5cos30). | 07 | L2
QV ] MODULE-0S _ _
9 |a | Compute the fourth root of 12 correct to 3 decimal places using Regula | 06 | L2
Falsi method.
b | From the following table of half yearly premium for policies maturmg at | 07 | L2
different ages, estimate the premium for policies maturing at age of 46
| Age 45 50 33 60 63
Premium(in Rs) | 114.84 [96.16 [83.32 [74.48 68.48
c g 14, , _ X ' " th 07 L2
Compute the value of -[n.z (sinx — log, x + e*)dx using Simpsons 3/8
| rule taking six parts.
10 |a|Find a real root of the equation x* — 2x = 5 = 0 correct to three decimal | 06 | L2
places using Newton Raphson method.
b| The following table gives the premium payable at ages m years| 07 | L2
completed. Interpolate the premium payable at age 35 completed. Use
Lagrange’s formula.
Age completed |25 30 40 60
Premium in Rs, | 50 53 70 95
¢ | Evaluate I:H—L by Weddle's rule taking h = 1/2. 07 | L3
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