50, will be treated as malpractice.

important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 10MAT™
Second Semester B.E. Degree Examination, December 2011
Engineering Mathematics -1}
Time: 3 hrs. Max. Marks:10

Note: 1. Answer any FIVE full questions, choosing at least two from each part.
2. Answer all objective type questions only on OMR sheet page 5 of the answer bookle:
3. Answer to objective type questions on sheets other than OMR will not be valued.

PART - A
1 a. Choose your answers for the following : (04 Marks'
i)  The general solution of the equation yp® + (x —y)p—-x=0 is
A) (x—y-c)(x’+y' -c)=0 B) (y-x-c)(x* -y’ -¢)=0
C) (y-x—o)fy’ -x"~¢)=0 D) (y-x-c)(x’+y’-¢)=0
ii)  The given differential equation is solvable for x, if it is possible to express x in terms
OAt; xandy B) xandp C) yandp D) None of these

iii) The singular solution of the equation y = px + 2 s

A) y? =4ax B) x’=4ay C) x!=y D) y*=x
iv)  The general solution of Clairaut’s equation is,
A) y=cx+f(c) B) x=cy +1(c) C) y=cx-f(c) D) None of these

b. Solve : p(p+y) = x{x+y). (04 Marks)

€. QObtain the general solution and the singular solution of the equation, y = 2px +p’y .
(06 Marks)
d. Obtain the general and singular solution of Clairaut’s equation, xp’ —yp’ +1=0. (06 Marks)
2 a. Choose your answers for the followm% (04 Marks)

i) The pamcular integral of (D2 + a’)y = sinax is
A) - X cosax B) X cosax C) _BX cosax D) X cosax
2a 2 2

11) The solution of the differential equation y" +y =0 satisfying the conditions y(0) = 1

and y(g) = 2" is

A) y=cosx-2sinx B) y=2sinx—cosx
C) y=cosx+2sinx D) y =C,cosx+C,sinx
iii) Plof (D+1)’y=xe™is

3 3 2

X X’ X’ X
A) Zer B) X.e C) ~ZXe D) X e
) % ) 5° ) =% ¢ ) 7
iv) Plof (D*+D)y=x*+2x+4 is
x x’ x’ x’
A) —+4 B) =—+4 C) =+4 D) S-+4x?
) 3 X ) 3 ) 3 X ) 3 +4x
b. Solve: (D-2)’y=8(e* +sin2x) (04 Marks’
c. Solve: y"-2y'+y=xcosx (06 Mark:.
dx dy
d. Solve: —-7x+y=0, —-2x-5y=0. 06 Mark..
at AT (06 Mar
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Choose your answers for the following : (04 Marks)
i)  The complementary function of the equation x 2y"xy' +y =logx is
A) y=(C +C,x)e" B) y=(C,+C,logx)x
C) y=(C, +C)x)x D) y=Ce™ +Cye™
ii) The homogeneous linear differential equation whose auxillary equation has roots 1, -1
is
A) X'y, ~xy +y=0 B) x’y;~xy,~y=0
C) y'-y=0 D) x’y,+xy,~y=0
iii) To transform xy" +y' = 1 into a linear differential equation with constant coefficients
X
putx=........
A) ¢ B) ¢ C) logt D) None of these
iv) The solution of x’y"+xy' =0 is
A) y=C, cosx+C,sinx B) y=Cpe* +Cye™
C) y=alogx+b D) y=C, +6x’
Ix
Solve y' -6y +9y = hd 7 by the method of variation of parameters. (04 Marks)
Solve : (1+x ) L+ ) %Y 4y = 2sinflog(l + x)]. (06 Marks)
d’y . dy
Solve by Frobenius method the equation: 4xd— + 23; +y=0. (06 Marks)
X
Choose your answers for the following : (04 Marks)
2
i)  The solution of %f— =Sin(xy) is
A) z=-x* Sin (xy) + yf(x) + g(x) B) z=-x* Cos (xy) - Yi(x) + g(x)
C) Z=-— Sm(xy) —=L 4+ yf(x)+g(x) D) None of these
ii) Asoluuonof( ~Z)pt(z-x)q=x-yis
A) x +y2+ =fx-y-2) B)x-l-y2+z2 fx+y+2z)
C) X -y -2 =flx+y+z) D) x*+y’ -2’ =fix+y+2)
iii) The partial differential equation obtained from z = ax + by + abis
A) px+qv+z=0 B)px +qy +Z2 =0
C) px—qy=z D)ypxt+qy=z
iv) The partial differential equation obtained from z=¢* f(x + y) is
A) ptz=gq Byp-z=gq C)p-q=z D) None of these
Form the partial differential equation by eliminating the arbitrary functions from
z=f{y - 2x) + g2y - x). (04 Marks)
Solve : (x>~ y2) p + (Y — =) q = Z2 - xy. (06 Marks)

Solve : 4%::— + gyﬂ =3u by the method of separation of variables, given u(0, y) = 2e%.

(06 Marks)
PART -B
Choose your answers for the following : {04 Marks)
2x
1) ”(x +y)dx dy =.......
[
A) 0 B) 1 Q)3 D)4

2o0f4
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Jr r n
A B) — C) .= D) —
) Vn ) ) 3 )5
iii) The value of B (2, )+ B (1,2)1is
A0 B) % C) 2 D)1
132
iv) ”jxy’z dzdydx=.......
011
A) 26 B) 25 C) 1 D)0
1 —x
Change the order of integration in I Ixy dx dy and hence evaluate the same, (04 Marks)
0 x?
Evaluate I Ie""z‘”’z) dx dy by changing to polar coordinates. (06 Marks)
00
1 xm—l +xn—l
Show that f(m,n) = _[""""'“"EGT (06 Marks)
5 +x)
Choose your answers for the following : (04 Marks)
i) If F=x%+xyj then Ii':'.df from (0, 0) to (1, 1) along the liney =x is
[
2 3
A) 0 B) 3 C) 3 D) None of these

ii)  The value of H(yz dy dz + zx dz dx + xy dx dy) where s is the surface of unit sphere
5

x2+y2+zz=lis

A) O B) 4xn )] %E D) 10n
i) A necessary and sufficient condition that the line integral IF. dR for every closed
L
curve C is
A) CurlF=90 B) divF=0 C) CurlF#0 D) divF#0

iv) If V is the volume bounded by a surface S and F is a continuously differentiable
vector function then H divFdv=....

v
A 0 B) ”f“xﬁds C) Iﬁ.ﬁ ds D) None of these
3 s
Using Green’s theorem evaluate I[(xy+y2)dx +x2dy] where C is bounded by y = x and
¢
Y= g (04 Marks)

Verify Stroke’s theorem for the vector F=(x? + y?)i - 2xy]j taken round the rectangle
bounded by x =0, x =a,y=0,y=b. (06 Marks)

Using divergence theorem evaluate ﬁ:“.ds where F = 4xi — 2y%j + z’k and S is the surface

S
boundedbytheregionx2+y2=4,z=0,z=3. {06 Marks)
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a. Choose your answers for the following :

i) IKL{ft)}=Hs) then L{e™f(t)} is

A) f(s-a) B) f(s+a) C) f(s)
i) L{Sin a‘}: .......
t
A) Cos" [3) B)tan > C) Z+tan 2
a a 2 a
i) L{ut+2)}=.......
e—2s 2 els
A) — B)e € —
s S
iv) L{s®)}=.....
Ay 0 B)e™ C)

b. Find the value of J't3e" Sin t dt using Laplace transforms.
0

transform.
a. Choose your answers for the following :

iy L {in} is possible only when n is
s

A) zero B) —ve integer C) +ve integer

ii) Lﬂl{(s—slf}z ......

A) et(t+1)

i) L {log(ﬁ%]}= ......
-

Ote'+ tfe

A) 2Sint B)2 Cosht C)Sinht
v) 15t
) {(25-[—3)2}
1 3t 1 3t I
A) —§(2—3t)e 2 B) g(2--3t)e 2 C) 2et —3te 2

b. Find L {

5s+3 }
(s—])(sz+2s+Sj '

2
. . a s
¢ Using convolution theorem evaluate L™{ 7s~——vr5——+ -
(s +a )(s +b )

10MAT21

(04 Marks)

D) None of these

D) None of these

D)1

(04 Marks)

(06 Marks)

interms of unit step function and hence find its Laplace

t, 0<t<a _ 1 as

c. If f(t)-{za_t, a<t<2a , where f(t + 2a) = f(t), show that L{f(t)}—s—ztanh(?).
I, O<ts<l
d. Express f(t)=4t, 1<t<2
2, t>2

(06 Marks)
(04 Marks)

D) —ve rational

D) None of these

D)2Sinht

D) None of these

(04 Marks)

{06 Marks)

d. Solve y" + 2y" -y -2y =0giveny (0) =y (0) = 0 and y" (0) = 6 by using Laplace

transform method.
h ok ok ok %

40f4

(06 Marks)



