14MAT21

- Second Semester B.E. Degree Examination, Jan./Feb. 2021
: Engineering Mathe“matics -1

| Tﬁne 3 hrs. gy 7 Max. Marks: 100
Note Answer any FIVE full questions, choosmg ONE Sfull question from each module.

I Module-1

2 b
1 a Solve—d—-yz-— 3dy +2y= xe+ c0S2X .. Ay (07 Marks)
dx dx
2
b. Solveg——- _2 jy +10y =0, w1th y(0) =4, y'(0)=1. (06 Marks)
X
c. Solve by the method of undetermined coefficients
d’y _3dy g ¢
Fecie a;+2y:>’<2‘+e . (07 Marks)
2 i i
2 a Solve g Y 84 16y =0. > (06 Marks)
¢
b. Solve (D +2) (D —1)’y=e®+2sinx ‘ (07 Marks)
¢. Solve by the method of variation of parameters
2
g ey_ 2dy +2y=¢” tanx. e (07 Marks)
dx’ dx ‘ «
iy Module-2
3 a Solveg}——2y:0032t'd—y+2x=sin 2t. (06 Marks)
dt dt Ty iy
N ,
b. Solve* 33/ 3?‘ d ok xdy — + 8y.= 65c0s (logx). , (07 Marks)
dx dx’ dx
c. Solvex’p’+3xyp+2y’=0. " (07 Marks)
4 a Solvey=2px+tan’ (xp?): Y | (06 Marks)
b. Solve (2x + 1)2 4 y 900+ 1)— = 12y 6x (07 Marks)
c. Solve p = sin(y — xp) \® (07 Marks)
Module-3
5 a. Form the partial differential equation by eliminating the arbitrary functions form
z=f{x + at) + g(x — at). (06 Marks)

~2

b. Solve the equation

= sin x sin y given that gy—z— =-2siny. When x = 0 and z = 0 when

y is odd multiple of 122 (07 Marks)

C. Evaluate ” xydxdy , where R 1s the region bounded by the x-axis, the ordinate x = 2a and the
R

parablola x> # 4ay, a> 0. (07 Marks)
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Derive one dimensional heat equation. ; (06 Marks)
By changing the order of integration, evaluate

1 Jix?

j I y* dydx. (07 Marks)
0 0

. easin 6 ;r V
Evaluate J‘A.[ j rdzdrd® v (07 Marks)
0 0 0

Using double integration, find the area lying between the parabola y = 4x — x” and the line
y=x (06 Marks)

Y 2. @dt :
P that 4/sin 6d6 o = . (07 Marks)
rove tna J sin X OI T arks

Show that the vector ﬁeld F = (cosO + sinB)e, + (cosB - sinB)eg + €,, given in cylindrical
polar coordinates, is solenoidal. (07 Marks)

"rmgrm)

Prove that (m n)’ (06 Marks)

(m+n)
Find the curt of the vector field f = (r2 cos 0) €' —leg + — eed), given on spherical polar
coordmates Also determine f- curlf ' 5" (07 Marks)
Show that the vector field f= (r* sin 20)e, + (r* cos 29)ee Y, (r’sin 20) e, (07 Marks)
Module-5
Find the Laplace transform of 2' + M +tsint. (06 Marks)

A Periodic function of period 2a is defined by

t, Wrostsa _ o) L (@)
f(t Show that Lif (t); = — tanh~—. 07 Mark
(0= {2a t, ifa<t<2a hat LIt} Sl 2 SR

2 i
Find the inverse Laplace transform of £8 5 e ' (07 Marks)
s’ —6s” +11s—6
! .  [cost, O<t <
- Express the function f{t) = { . ° =k

£ N sint, t>7

interms of unit step function and hence find its Laplace transform. (06 Marks)
4 . S

Using convoluting Theorem. Evaluate (s* +a’) (07 Marks)
Solve %——2}1 + Sc(iiy + 6y Se2t given that y(0) = 2, d_};(t()_) =1 by using Laplace transform
method. ‘ (07 Marks)
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