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COMBINED FIRST AND SECOND SEMESTER B.TEGH.
DEGREE EXAMINATION, MAY 20

EN 2K 102 —MATHEMATICS—II

Time : Three Hours

Answer all questions.
1. (a) Solve (cosx + tany + cos(x + ¥))dx + ( sinx sec? y + cos(x + y)) dy =0.

(b) Solve (D — 2)%y = x2.

e (¢c) Find the Laplace Transform of t2 ¢! sin 4.

(s +1)2 (s-2)

(d) Find L1 [_ﬂ__J

(e) Find the values of the constants 3 and K so that the surfaces Ax* — pyz=(A +2)x and
4x? y + 23 = 4 may intersect orgthogonally at the point (1, -1, 2).

(f) Evaluate divergence and curl of the vector (xy sinz)i + ( y* sin x) J+ (22 sin xy)k at the point

,(o,z,ﬁj.
99

(g) Evéluate ﬁ =y dxdy where R is the region in the first quadrant bounded by x =0, y = 0 and
R

x2+y2;1.

; 4 »
(h) Show that the area bounded by a simple closed curve C is given by 2 (J; xdy—y dx_-

(8 x 5 = 40 marks)

d’ d .
2. (a) (1) Solve xza‘;’ + 2x2% -12y =x*log x. (8 marks)
(i) Find the orthogonal trajectories of the family of curves x? + y2 + 2y =0, A being the

parameter. :
(7 marks)

Or Turn over -
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d d 7
Solve ¥* + x* d_i = xyd—z- (6 marks)
d2
Sélve d—xg) +a’y =secax. (9 marks)
at = -
Find L (e—:—"sﬂj (3 marks)
Find L* (log (%1)] (3 marks)
2
Using Laplace Transform method, solve Z—tz‘x . 2% +5y = e’ sint given y(0) =0, y'(0)=1..
(9 marks)
Or
Bim +1,n) m
= (5 marks)

Prove that 5w %) T

' . : dy dx : -
Solve the simultaneous equations =2s wx = acospt ; P + wy =asmpt. Given that

- (0), x(0) = 0.

(10 marks)

Find the directional derivative of the function ¢ =4xz® — 3x? y2% at (2, - 1, 2) along the ~

z-axis.
(4 marks)

- - -
For a solenoidal vector F, prove that curl curl curl curl F = V*F.

(6 marks)

S
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- -
e e > -5 - -> -
If%;i=wxuandci—::wx v, prove that Et—[uxvj=wx(uxv).
(5 marks)
Or

=
Find the values of the constants a, b, ¢ for which the vector V = (x + y +az)i+

(bx + 3y — 2)j + (3% + cy + 2) k is irrotational. Find the corresponding scalar pbtential.
: (8 marks)

Fravie yj + zk , prove that V2 (l) =0, (7 marks)
r

Evaluate [[ A-7i dS where A =( x+y ) i —2xj + 2yzk and S is the surface of the plane
S :

2x + y + 2z = 6 in the first octant.

(8 marks)
o s fa R
h fi i al i B me s
Change the order 9 integration and eY uate the integral = r—xz Shfat
(7 marks)

Or
Apply Stoke’s theorem to evaluate [(x+y)dx+(2x-2)dy+(y + 2) dz where C is the
C . ;
boundary of the triangle with vertices (2, 0, 0), (0, 3, 0) and (0, 0, 6).
: : (9 marks)
- :
If F =(3x%+6y)i~ 14yzj +20xz%k, evaluate the line integral [ F.dr from (0,0, 0) to
c

(1,1,1) along the path x =¢, y=¢2 andz =¢
: ) g (6 marks)
[4 x 15 = 60 marks]



