Important Note : 1. On completing your answers, compulserily 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 10MAT21

Second Semester B.E. Degree Examination, June / July 2014
Engineering Mathematics - I

Time: 3 hrs. Max. Marks:100

Note: 1. Answer FIVE full questions choosing at least two from each part.
2. Answer all objective type questions only in OMR sheet page 5 of the Answer Booklet.
3. Answers to objective type questions on sheets other than OMR will not be valued.
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PART - A
1 a. Choose the correct answer : (04 Marks)
1) The geng,:ral solution of the equation x*p® + 3xyp + 2y* =0 is
(A) (yx=0)(xy—c)=0 (B) (x-y¢)(x’+y —c)=0
(©) (xy-c) (Xy-c)=0 (D) (y=x-c)(x*+y*+¢)=0
1) The given differential equation is solvable for y, if it is possible to express y in terms of
(A) yandp (B) xandp (C) xandy (D) yand x
1i1) The singular solution of Clairaut’s equation is
(A) y=xg(x)+f[g(x)] o 7 (B) y=ex+fle)
(C) cy+flc) (D) yg'(x)+flax)]
iv) The singular solution of the equation y = px - log p is
(A) y*=4ax B) x=1-logx (C) y=1-log [l) (D) x*=ylogx
X
b. Solvep’—2psinhx—1=0. (04 Marks)
c. Solve y=2px +tan” (xp?). (06 Marks)
d. Obtain the general solution and singular solution of Clairaut’s equation is (y — px) (p-1) = p.
(06 Marks)
2 a. Choose the comrect answer : (04 Marks)

i) The complementary function of [D* +4]x =01is
(A) x=e'[cicost +cysint]+e [cicost+cysint]
(B)Y x=[c)cost+cosint]+ [c3cost+cysint]
(C) X = [C| +c) t] e’
(D) x=[c; +eat] e
ii} Find the particular integral of (D* = 3D° + 4)y =e™is

2 _2x 2 3x 2 x 2 dx
(Ay X (B) 2= (C) X (D) X€
6 6 6 6
iii) Roots of £ +49Y 4 5y =0 are
dx- dx .
(A) 24i (B) 3+i (C) 2+2i (D) -2=+i
iv) Find the particular integral of (D® + 4D} y = sin 2x is
(A) X sin x (B) —xsinx (©) —xsin2x (D) xsin 2x
8 8 8 8
3 2
b. Solve d—{+6d)§+1]d—y+6y:e"+]. (04 Marks)

dx dx dx

2
¢. Solve %2;_43,: cosh (2x— 1)+ 3% (06 Marks)
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. Solve _‘.jl+y=ze", 4 L =y+et (06 Marks)
dx dx
. Choose the correct answer : (04 Marks)
i) The Wronskian of x and x e is
(A) e (B) e (C) e (D) e™.
ii) The complementary function of x’y" - xy' — 3y =x"log x is o
(A) cjcos (log x) + ¢z sin (log x) (B) ¢ x"+ex’.
(C) cix +ex’ (D) cicos x + ¢z sin X,

"

1ii) To transform (1+x)y" + (1+ x)y' + y = 2 sin log (1 + x) into a linear differential
equation with constant coefficient

C(A) (1+x)=¢' (B) (l1+x)=e" (C) (1+x)y=¢ (D) (1-x)*=e".
iv) The equation ag(ax + b)’y" + a,(ax + b) y' +azy =¢(x)is
(A) Simultaneous equation (B} Cauchy’s linear equation
(C) Legendre linear equation (D) Euler’s equation.
. Using the variation of parameters method to solve the equation y" +2y' + y = ¢™ log x.
(04 Marks)
. Solve ¥? %—(Zm - I)x%ﬂm2 +n’) y=n"x"log x. (06 Marks)
N
. Obtain the Frobenius method solve the equation
xi{_‘._dl_yzo. . (06 Marks)
dx®  dx
. Choose the correct answer : (04 Marks)

1) Partial differential equation by eliminating a and b from the relation
7 =(x-a) + (y -b) is
(A) pq°=4z (B) pq=4z (C) r=4z (D) t=4
1) The Lagranges’s linear partial differential equation Pp + Qq = R the subsidiary equation
15

(A) x_dy _dz gy dx dy _dz () dx_dy_dz (D) 9, dy dz
R P Q P Q R Q R P P Q R
iii) By the method of separation of variable we seek a solution in the form is_
(A) x=x+y (B) z=x"+y" (C) x=z+y (D) x=x(x) y(y)
iv) The solution of %: sin (xy) is
(A) z=-x"sin (xy) +y f(x) + $(x) (B) SN+ x fy) + 6(y)
Y
(€) z= 250X 4y fx) + d(x) (D) None of these.
N
. Form the partial differential equation of all sphere of radius 3 units having their centre in the
Xy - plane. . , {04 Marks)
. Solve x (y2 +2)py(x"+2z2)q=1z (xz-y“). {06 Marks)
. Use the method of separation of variables to solve
y3§E+x2é=0. (06 Marks)
ox ay
PART -B
. Choose the correct answer : (04 Marks)
i) The value of J'] J‘x-e%dydx 18
()]
(A) 0 (B) 1 ) 3 (D} 4.
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i) The value of I (Y2 )is
(A) 24x (B) ny2 (C) va (D) V2x .

1ii) The integral _dxdy after changing the order of integration is

0 Y X +y
W) [ =y B [ [ ey
0o XT+y b XC+y
© [ [ 2 dndy D) [ [ —Xsanay
0 0 XUy n o X+ YT
 1v) The value of B(3, 2 )is _ .
16
(A L ®) 2 © L WES
16 15 5
. . Vax
. Change the order of integration in J' J' dydx and hence evaluate the same. (04 Marks)
-
© b
. Evaluate J' j _r (x*+y* +2°)dx dy dz. (06 Marks)
. Prove that _‘dx X ____d __T (06 Marks)
'[ vi-x* '[ Vi+x? T Wz
. Choose the correct answer : {04 Marks)

1) Let S be the closed boundary surface of a region of volume V then for a vector field £
definedin Vand in S jf‘ nds 18

(A) Icurlfdv (B) jdwfdv (C) Igradfdv (D) None ofthese

v

i) If If_dl— where f = 3xy1 - y'J and C is the part of the parabola y=2x" from the region

C
(0, 0) to the point (1, 2) is

(A) 7/ B) -7 (C) 3x+3y (D} -35
1ii) In the Green’s theorem in the plane §de +Ndy =

(A) H(_@méﬁ]dd (B) H[EM @j:} dy

(©) ”(—i—rxi—%yhinxdy (D) ”(CN M }dxd

iv) A necessary and sufficient condition that the line integral ¥ 4; for any closed curve C

is

(A) divF=0 (B) divF#0 (C) curlF=0 (D) gradF=0
. Using the divergence theorem, evaluate J'f nds where { = dxzi— y _|+yzk and S is the
surface of the cube bounded by x =0, x=1,y=0,y=1,z=0,z= 1. (04 Marks)
. Use the Green’s theorem, evaluate [faxt —y)dx+(x" +yHdy where C is the triangle formed
by the linesx=0,y=0and x+y=1. (06 Marks)
. Verify the Stoke’s theorem for f =—y'i +x'] where S is the circle disc x> +y*> <1,z=0.
{06 Marks)
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b. Evaluate L{y +M+tsintl-
t

¢. Using Convolution theorem evaluate Ll{

d. Solve &%, cdy o _ .o given that y(0)=2, 9® _| by using Laplace transform method.
- dt dt

a. Choose the correct answer :

i) Lisinhat} =
(A) 2 (B) = () 2

2 2 2

s'—-a 5t +a’ sT—a’

i) If L{f(t)} =F(s) then L{e"f(t)}is

(A} F(s+a) (B) F(s-a) (C) F(s)
111) e'sint
HE)
. (A} E+tan”(s—-l) (B) Zoan's (C) X co's
2 2 pi

iv) Transform of unit step function L{u(t—a)} is,

(A) e— (B) &~ (©) &

5

J

c. Find the Laplace transform of the triangular wave, given by,

f(t)z{‘ 0<1<C and f(t+2¢) = f(t).
2C0-t C<t<2C

cost if0<i<n

cos3t ift>2n

a. Choose the cormrect answer :

Ve —

(A) sint (B) sin at (©) sinh at

t t t

") L_I{453 1—36} -

(A) cosh 6t (B) sin 3t (C) sinh 3t
4 12 12
jii) )1 _
s(s® +a’)
(A) 1-cosat (B) 1+cosat (C) 1—-sinat
a’ a’ a’
: L1t =35+ 4
1v) Ll{s—“‘}: )
(A) 1-3t+20 (B)Hg (©) 2

b. Find L{_-”.S:?_}
55 =25-3

1
(s + 1)(s° +4)}'

ct
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(04 Marks)

(D) None of these

(D) cot™(s—1)

(D) £~

S

(04 Marks)

(06 Marks)

d. Express f(1)= {COSZI if < (<2 i terms of unit step function and hence find L{f(t)}.

(06 Marks)
(04 Marks)

(D) sinh t
t

(D) cosh 3t
6

(D) 1+sinat
f

(D) t—ilz 4—~?1tJ
2 3
(04 Marks)

(06 Marks)

(06 Marks)



