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Second Semester B.E. Degree Examination, December 2011

Engineering Mathematics - i}
Time: 3 hrs. Max. Marks:100

Note: 1. Answer any FIVE Jull questions, choosing at least two Jrom each part.
2. Answer all objective type questions only on OMR sheet page 5 of the answer booklet.
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)
1)  The general solution of the equation yp® + (x — V)p—x=0is
A) x-y-o)(x*+y*—c)=0 B) (y-x-c)(x* -y’ ~c)=0
C) (y-x-o)y*~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
of,
A) xandy B) xandp C) yandp D) None of these

: . . a .
ii1)  The singular solution of the equation y = px +— is
b

A) v =4dax B) x*=4ay C) x’=y D) y*=x
iv)  The general solution of Clairaut’s equation is,
Ay y=cx+1(c) B) x =cy +1(¢) C) y=cx—1(c) D) None of these
b. Solve : p(p+y) = x(x+y). (04 Marks)
. Obtain the general solution and the singular solution of the equation, y =2px +p’y.
(66 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 following : (04 Marks)
1) The particular integral of (D + a®)y = sinax is
A) - —X~cos ax B) —X—cos ax c - Elz(—cos ax D) il-}icosax
2a 2a 2 2

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

s Ay
andyb-}:Z 18

A) y =cosX —2sinx 7 B) y=2sinx—cosx
C) y=cosx+2sinx D) y=C, cosx+C,sinx
iii) PIof (D+1)’y=xe™is,
X % x’ x?
A) —e™ B) —e™ C) ——e™ D) —e™
) E ) 7 ) =" ) 5
iv) PIof (D*+D)y=x’>+2x+4 is
2 3 5 3 3
Ay T iax B2 5% 0 X +4x D) X 14x2
3 3 3 3
Solve : (D-2)"y =8(e™ +sin2x) : (04 Marks)
C. Solve: y"—2y +y=xcosx (06 Marks)
d. Solve:%15-7x+y=0,3—i’—2x—5y=0. (06 Marks)

’1 of 4
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Choose your answers for the following : (04 Marks)
i)  The complementary function of the equation x*y” —xy’ +y =logx is
A) y=A{C; T x)e" B) y=(C,+C,logx)x
Cry={C +L xjx Dy y=Ce"+€Ce™
ii) The homogeneous linear differential equation whose auxillary equation has roots 1, -1
is
A) XZYZ—XYF*'y:O B) XzYz—XY1_y:O
C) y'-y=0 D) x’y,+xy,—y=0

FREN . : ; ] ; .
ii) To transform xy”+y' =— 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=Cge* +Cpe™
C) y=alogx+b D) y=C,+6x’
3x
Solve y"'— 6y +9y = © - by the method of variation of parameters. (04 Marks)
X
"2‘{' =,
Solve : (1+x%) : ﬁ +(1+x) dy +y = 2sin[log(l + x)]. (06 Marks)
dx” dx
2
Solve b 2 y +2 dy (06 Marks)
Choose your answers for the following : (04 Marks)

2

i) . The solution of G Sin(xy) is
ay2

A) z=-x*Sin (xy) + yi(x) + g(x) B) z =-x> Cos (xy) — yf(x) + g(x)
£) z= SII;(XY) +yf(x) +g(x) D) None of these
i) A solutlon of(gr Z2)pt(z—x)qQ=xX-YyIis
A) X+y+7=f(x-y-2) B) x*+y +Z=f(x+y+2)
€} gyt Z—f(x+y+z) D) X +y -Z=fx+y+2)
iii) The partial differential equation obtained from z = ax + by + ab is
A) px+qy+z=0 B)px+qy+z =0
Cl PR=—gy=z. . D)px+qy=z
iv) The partial differential equation obtained from z=¢” f(x +y) is
A) ptz=gq B)p—-z=q Op-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* — yz)p+ (v — zZX) q = z% — xy. (06 Marks)

Solve : 4—6; + % =3u by the method of separation of variables, given u(0, y) = 2¢”.

(06 Marks)
PART -B
Choose your answers for the following : (04' Marks)
2%
) ”(x+y)dxdy= .......
00
A) 0 B) 1 , 0 3 D)4

20f4
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i lle=de=....

0

A) B) g ) 3 D) =
ii) The value of B (2, )+ (1, 2) is

A) 0 B) % C) 2 D)1

232
iv) J_”xyzz dzdydx=.......
011
A) 26 B) 25 e 3 D)0
i 12-x
Change the order of integration in j Xy dx dy and hence evaluate the same. (04 Marks)
0 x?
Evaluate jfe‘("zwz) dxdy by changing to polar coordinates. (06 Marks)
00
1 Xm—l s an
Show that B(m,n) = | ———dx. . (06 Marks)
R OES
Choose your answers for the following : (04 Marks)
iy IF=x%+ xyj then f?d“f fram (0, 0) to (1, 1) along the line y = x is
c
A) 0 B) 5 ) % D) None of these

i) ~The value of ﬁ(yz dy dz+ zx dz dx + xy dx dy) where s is the surface of unit sphere
S

X+y+22=1is
4rn

A) 0 B) 4n ) 5 D) 10
iii) A necessary and sufficient condition that the line integral IF. dR for every closed
L
curve C is _
A) Curl F=0 B) divF=0 C) Cul F==0 D) divF#0

iv) If V is the volume bounded by a surface S and F is a continuously differentiable
vector function then J ”div Fdv=...
5 v

A 0 B) [[Fxdds C) [[F.A ds D) None of these
S S

Using Green’s theorem evaluate I[(xy+ yz)dx + x2dy] where C is bounded by y = x and

C
2

y=x" (04 Marks)
Verify Stroke’s theorem for the vector F=(x*+ Vi — 2xyj taken round the rectangle
bounded by x =0,x=a,y=0,y=b. (06 Marks)
Using divergence theorem evaluate f F.ds where F = 4xi — 2y% + 2’k and S is the surface
S
bounded by the region x> +y? =4,z =0 y E= T, (06 Marks)
3of4

v+up!ana+.oom



7

d.

@

Lo
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Choose your answers for the following :
i) IfL{f(t)} =f(s) then L{e™ f(1)}is

A) fs—a) B) f(s+a)
" Sinat|
11) L{ : }— .......

A) Cos® (3) B) tan” =

a a

i) L{u®t+2)}=.......

= B) ¢

S

iv) L{s®}=....

A) 0 B) ¢™

C) (s)
€ Eqipnr 2
2 a
2s
C) &
C) »

Find the value of j‘t3 e Sint dt using Laplace transforms.
0

t, 0<t<a

I i) =
a—-t, as<t<2a
JL D<t<l
Express ff(t}::] t, 1<t<2
£, i»2

transform.
Choose your answers for the following :

) S {—];‘} is possible only when n is
S

A) zero

i) L {Zs—jT)T}: ......

B) —ve integer

A) et +t) B) e‘[t+%}
e 1 s+1
ity -E {log(—)} L MW

s—1

A) 2 8Sint B)2Cosht

vy S l=
) {(23 + 3)2 }
-3t =3t

A).—%(2—3t)eT B) %(2—3t)e 2

, where f(t +2a) =1f(t), show that L{f(t)}

C) +ve integer

O)te'+ ¢!

C)Sinht
TR
C)2e2 —3te ?

Using convolution theorem evaluate L'l{ (

s? |
s +212)(s2 +b2)}'

10MAT21

(04 Marks)

D) None of these

D) None of these

D) 1

(04 Marks)

= iQ tan h(is-j .
S 2

{06 Marks)

interms of unit step function and hence find its Laplace

(06 Marks)
(04 Marks)

D) —ve rational

D) None of these

D)2 Sinht

D) None of these

(04 Marks)

(06 Marks)

Solve y"" + 2y" -y -2y =0 given y (0) =y (0) = 0 and y” (0) = 6 by using Laplace

transform method.

* % % K %
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