Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 18MAT21
Second Semester B.E. Degree Examinaﬁon, Jan./Feb. 2023
Advanced Calculus and Numerical Methods
Time: 3 hrs. .Max. Marks: 100

Note: Answer any FIVE full questions, choosmg ONE full question‘f;q ' each module.

" “Module-1

Find the Directional derivative of ¢ = xy* + yz* at (2, -1, 1).along i + 2j + 2k. (06 Marks)

Finddiv A , Curl A , div (Curl- A) , where A = x%yi + y*zj + Z°yk. (07 Marks)

Ifu=x yZ ,V=Xy— 37 , then'find V. (Vu x Vv). ‘ (07 Marks)
OR N

Find the work done ”in:"’rf‘i‘bving a paﬂicle in the force field F=3x*i+ (2xz — y)j + zk along

the straight hne,fr n(0,0,0)to(2,1,3). - (06 Marks)

Using Dlvergence theorem evaluate IH div.F d v, where V is the region bounded by the

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

Using;. Stoke s theorem, evaluate .

(2, 0,0) , (0,3, 0) and (0;0;6). y (07 Marks)
Solve (4D* - 4D*< 23D’ + 12D + 36)y = 0. ” (06 Marks)
Solve (D* — 4D +3)y =& + 2" + 7. €3 ity (07 Marks)

3x

of variation of pa’rameter solve (D2 6D + 9y = © (07 Marks)

: x?
Solve the differential eq ition —- (06 Marks)
;;ﬁ,;ﬁ,Solve (1-2x)y" 4 6(1 2x)y' + 16y = (07 Marks)

‘The current i and the charge q ina series circuit containing an inductance L , capacitance C ,

e.m.f E satisfy the differential cquatlon L g—t+g= E,i= 2—? Express q in terms of't,

- c
given that L ; C, E are constants and the value of 1, q are both zero initially. (07 Marks)
e Module-3
Find the partial d1fferent1al equation by eliminating the function from Z=f(x*+y) +x+y.
(06 Marks)
3
Solve = 18)(y2 + sin(2x — y). (07 Marks)

))))))))

Find all pos\51b1e solution of uy = ¢* ux one dimensional wave equation by Variable
Separable method. (07 Marks)
' 1 of 2



10

18MAT21

2
Solve 9——3-—295 -3z=0,z=1, (06 Marks)
ox ox 3
Find the general solution of x(z> — v)p + y(ng )q = — %), (07 Marks)
Derive one dimensional heat equation. ! A (07 Marks)
Test for converges for Z + 2 + m ST o ¥ (06 Marks)
) 3 35 3 i g
cosx. T (07 Marks)
y «ﬁz
3 *‘F 5x 2 in terms of Lege;gdre polynomial. (07 Marks)
: L "“m,
3 A\
S| . } L, o, (06 Marks)
Obtain the: §er1es solutlon of Legendre dl?ferentlal equation in terms of Py(X).
(07 Marks)
Shovsﬁ«that 1) P, (cos ) = — (1 & eos 20) i) P3(GOS B) =— [3 cos 6 + 5 cos 36].
- 4 (07 Marks)

Find the population of 4 town for the year. 4, ‘Given that

1959 196’9 1979 | 1989
20 |29 | 39 32

Year -
Popuhtfén in thousands

(06 Marks)

(07 Marks)

<. OR
Using Regula. Ealsl method detei“?ﬁme a solution of 2x = cos x + 3 correct to four decimal
places. = (06 Marks)
Find the polynomlal f(x) usmg Lagrange s Interpolation formula for
x|1]3 4] 6
5 y|0]12]33]135
Hence find f(2). (07 Marks)
N x2 . :
Use Weddle’ s rul ﬁo find j- e * dx , by taking seven ordinates. (07 Marks)
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