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 Examinatidn, June/July 2023
Advanced Calculus and ngjnerical Methods
Time: 3 hrs. ~_Max. Marks: 100

Note: Answer any FIVE full questionswﬁh

g ONE full questton from each module.

Module-l
F 1nd the directional derivative: of 6 = x’yz + 4xz* at (Lo, in the direction of
2i—1-2k. ' (06 Marks)
If A= xyx+yzl+zxk find 4
1) curl(curlA) ,' & 1) dlv(curlA) (07 Marks)
Show that F = 2y+ yg is both solenoidal and irrotational. (07 Marks)
X“+y
h OR
Find the: ‘wéi‘kdone in moving a particle in the force field F=3x’1+ (2xz - y)3'+ zk
along. the straight line from (0, 0, 0)to"(2, 1, 3). (06 Marks)

Using Green’s theorem, evaluate §(x +xy)dx + (x + y )dy, where C i is the square formed

by the lines x ==+1 ,y =#1. |7 (07 Marks)
Using Gauss dlvergence theorem evaluate

§F.nds , Where F«—(x —yz)1+(y —xz)3+(zz—xy)f<
< ¢

over the region’(})vu«f_;;ﬁas a, 0<y<b,0<z <c (07 Marks)
’, Module-2
. =
Solve d—i’ - dy —2 49y =6e* + 7 (06 Marks)
Ldx dx
Solve the variation of pararneters methods Ex—-y- +y=secx (07 Marks)

A body weighing 4.9kg is hung from a spnng A pull of 10kg will stretch the spring to 5 cm.
The body is pulled down to 6cm below the' static equilibrium position and then released.

“Find the dlsplacement of the body from its equilibrium position at time t seconds. (07 Marks)

, OR
Solve g—z = dy +2y =sin2x. (06 Marks)
dx* " dx AL
Solve (D*+3D+2)y=1%3: (07 Marks)
Solve x%y" —3xy' + 4y ="(1"+ x)* ' (07 Marks)
Module-3

Form a partial dxfferentlal equation from the relation xyz = f{x +y + z) (06 Marks)
Solve the Lagrange s partlal d1fferent1al equatlon

x(y' - 2)p +y(@* - x’)q - z(x* - y°) = (07 Marks)
With suitable assumptions derive one dlmenswnal wave equation. (07 Marks)
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OR
Using the method of direct integration solve
63 y =
———+18xy” +sin(2x — 0 (06 Marks)
ox20y y® +sin(2x ~y) = LB
2 W
gz oz (07 Marks)
(07 Marks)
(06 Marks)
(07 Marks)
(07 Marks)
Test ﬁ)@@phvergence the series |
zjg _l+ :—33——3 —2+ - (06 Marks)
1 1 22 2| A3
S -
Show that J,(x)= 2%”‘%%&13}; (07 Marks)
Show that P4(cos 9)"»—“‘«“—[3500s46 +20¢0520+ 9] 5% (07 Marks)

odule—S
Using Ncwton s forward inte ®lat1§>n find y whenx = =38 from the following data:
X 40| .*50 60 70 80 90
y 184 [ 204 226 _[#250 | 276 | 304
& . (06 Marks)
Usmg Newton - Rapgsop rﬂethod find the'r ot of the equation xsinx + cosx =0 near x =7
orrect to four dec1 laces. (07 Marks)

9.3 &
|/1-8x” dx by taking seven ordinates. (07 Marks)

rule, evaluate

Obtain Newton’s divided dlfference interpolation polynomial and hence find f(2) from

X 3 o7 9 10
f(x) 168’:5“ 120 [ 63
(06 Marks)
Find a real root of*x loglo x =1.2 by Regula — Falsi method in three iterations, given that
root lies in the mterVal @,3). (07 Marks)
1 w&
Evaluate I 1+ dx taking six equal sub-intgrvals by using Weddle’s rule. (07 Marks)
: x?
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