USN l ‘ . 10MAT21
Second Semester B.E. Degree Examination, June/July 2015
Engineering Mathematics - i
Time: 3 hrs. : Max. Marks:100

Note: 1. Answer any FIVE full questions, choosing at least two from each part. (b
2. Answer all objective type questions only on OMR sheet page 5 of the answer booklgg

8 = 50, will be treated as malpractice.

12 blank pages.

ion, appeal to evaluator and /or equations written eg,

1s, compulsorily draw diagonal cross lines on the reiy

l"!al

g of ident

2. Any revealin

Important Note : 1. On completing your

3. Answer to objective type questions on sheets other than OMR will not be value@j .

PART - A . ﬁ(
1 a. Choose the correct answers for the following : : 8:(04 Marks)
i)  The general solution for the equation, x’p® +3xyp +2y’ =0 is, -
A) x-y-C)x*+y" -C)=0 B) (y-x-C)x-y.=€)=0
C) (xy-O)(x’y-C)=0 D) (y-x-C)x’y+C)=0
ii)  The given differential equation is solvable fory, if it is possiBéle_"'tEj express y in terms of,
A)xandy B)xand p C) yandp Q D) None of these
iii) The singular solution of the equation, (y —px){(p—1) l—'-'7‘p'ris,
A) y(1+e*)+e" B) x(1+e")+e’ C) y(l+e ™ )+x D) x(1+e™)+e" +1
iv) Clairuts equation of sinpxcosy = cospxsiny +p-1s,
A) y=px-sin”p B)x=py-cos'p "C)y=xp+cos'p D)x=py+sin p
b. Solve: p’ +2pycotx =y’. ;\ (& (04 Marks)
¢. Solve: x’+p’x =yp. ’ (06 Marks)
d. Solve: y=2px-y’p’.Take X= 2{:&?} Y. (06 Marks)
2 a Choose the correct answers for the fo‘flowing : (04 Marks)
i)  The complimentary function for the differential equation, y" -6y’ +25y =0 is,
A) e™(C, cos3x +C, sin3x) B) e *(C, cos3x +C, sin3x)
C) &*(C,cos4x +C,sin4x) ‘ D) e~*(C,cos4x + C, sin4x)
ii) The displacement in the simple harmonic ‘Ci;f = —px is, :
'v;':.h_?:ww‘ t
A) C,tospt - C,sinpt B) C, cospt +C, sinpt
C)-C,eosut +C, sinpt D) cosut +sinput
iii) The particular integral of (D* +4)y = cos2x is,
A) X COS2X B) cos 2X 0) sin 2x D) xsin2x
4 8 8 4
iv) The solution of the differential equation, y" + 3y’ +2y =¢e™" is,
2 - =2x 1 —3X
A) Ce™ +Ce™ +ie . B) C,e* +C,e™’ +Ee :
C) Ce™+Ce ™+ %e'” D) None of these
d’y ' ix
b. Solve: ¥ = +4y=27". (04 Marks)
X
3
C. Solve: d—{+8y =x'e™™ (06 Marks)
X
dx s dy 2t
d. Solve the system: E +2x—3y =5t, E -3x+2y=2e". (06 Marks)
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(04 Marks)

A) e B) 2 C) &* D) e™*
ii) The complimentary function of the differential equation, x’y” —xy’+y =logx is,
A) Cx+Cxlogx B) Cx+Cyx’ C) Clogx+C,x> D) Cx’ +C2xlog§‘.Jﬁ
iii) The homogeneous linear differential equation whose auxillary equation has r%%tsf
1, —11s, Lom o

A) X'y, —xy, +y=0 B) x’y, +xy, -y =0 X7
C) x’y,+xy,+y=0 D) x’y, —xy, -y =0 :‘“::b‘

iv) To find the series solution for the equation, 4(1-x)y, + 3y, +2¥ :\%%é assume the
series solution as, »_,.v.ﬁi\"i

LM
-’v""!\ \- '

{

<0 <o <
r+1 8 R+r S T 3 I
A) b i Zar+]x B) y 3ox ZaR+rX C) Y= Zarx o P b
=0 r=0 r=0 5™

.

D) y= iarXRH
r=0

By the method of variation of parameters, solve }j +y=0—. (04 Marks)
dx” l+sinx v
, dy dy s
Solve : (2x +3) % = +6(2x + 3)? + 6y =log(2x +3) (06 Marks)
X X o

B » 2y 4
Obtain the Frobenius-type series solution for tﬁ?ej’equation, X jx}; + d—y —-y=0. (06 Marks)
N X

Choose the correct answers for the followmg : (04 Marks)

{ 2 2
1) The partial differential equation obtained from, 2z = x_7 - Z, is,
. a_ cal
A) 2=xp+yq B) z=xp+yq C) x=xp+yq D) 2z=xp+yq

ii)  The partial differential equation obtained from, z = e™d(x —y) is,
A) px+q=mz B) p+q+mz=0 C) xp+qy=mz D) p+q=mz

LS 9

iii) General sqluti';;x;‘(v)f the equation =x%y is,
Xzyz 2 X}yz
2.7 +£(y) +g(x) = +1(y)
C) 3 £5 D) None of these

6
iv) Tosolve u_ —2u_+u, =0 by the method of separation of variables, the trial solution

is,

A) X(x)T(x) B) X(x)T(t) C) X(x)WT() D) yX(x)T(t)
Form a partial differential equation by eliminating the arbitrary functions f and g from the
relation, z = f(y + 2x) + g(y — 3x) . (04 Marks)

Solve the equation:

2 -

£ 1+ 9x*y? =cos(2x —y) by direct integration, given that z = 0 when y = 0 and % -

-

0%

(06 Marks)
when x = 0.
Solve : (x> —yz)p+(y’ —zx)q =2" — Xy (06 Marks)
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PART-B °
5 a. Choose the correct answers for the following : (04 Marks)
4Ja—x
i)  The value ofj jxydydx is,
1 0
A) 9/2 B) 3/4 <) 2/3 D) 4/5
2s L2 E
W [[[oyzdxdyaz = N
001 %\J
A) 2 B) 3 O 1 D) 3/2 €a~
L N~
iii) Jx"e‘“ dx = Q‘}
0 C\Y
A) 21 B) 32 £x 23 D) /32
iv) T(-7/2)= ;
@ Dy 16
Ay 2y B) —ix C) EJE A e
32 46 0 105
11
b. Evaluate X ' by changing the order of inte uon - (04 Marks)
@ {j——dv__x —dydx y changing gm
C. Evaluate J‘ J‘ y\ [x* + y*dydx DY transforming to polar coordmates (06 Marks)
d. Prove that j J - 390 o (06 Marks)
f Text - M
6 a. Choosethe correct answers for the foﬂowing - ’ (04 Marks)
1) If f 3xy1—y _] then J.f dr from (0, 0) to (1, 2) along y = 2x%is,
A) 6/7 B) —’Tf C) 7/6 D) -6/7

ii) If V is the volume obtained by a closed surface S and F is a continuously

differentiable vector function then _m div Ve =
= v

A) 0 B) J‘”ngs C) '[Ends D) None of these

‘ S

111) Gr_eepsn’theorem in the plane is J Mdx + Ndy

ﬂ‘_\‘ 5 C
A) ﬁ(ﬁ—% &y B) U(G—M—m)ﬂxdy C) H(aN Lha D H(ﬁﬁ‘i dy
R éx oy R x oy R\ %y &
iv)  Stokes theorem is J.f .dr =
A) f(curlg)ds B) f(divf)ds C) [(curlf).nds D) None of these
5 S S

b. Evaluate U?;ds where f=yz§+2y23+xzzf< and S is the surface of the cylinder

x’ +y? =9 contained in the first octant between z =0 and z = 2. (04 Marks)
€.  Verify Greens theorem for, J'(Xy +y*)dx + x’dy , where C is the closed curve made up of the

2

line y = x and the parabola y = x". (06 Marks)

d. VerifyStoke’s theorem for £ (2x-y) i yz* J— yzzk fortheupperhalfofthesphere xXHy+z=1.
(06 Marks)
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4
Choose the correct answers ifh.r mﬂowmg
i) Lite™}= |
A) 24/s° B) 24/(s-3) C) 24/(s+3)

_. [1
ii) Li—\/—?} =

A) Jx/s” B) — /s c) Jr/s”
i) Te“sintdt:

5 t

A) =n/2 B) /4 C) n/6
iv) LECVH@E-1)=

A) efs+1 B) e'/s—1 C) e=/s—1

Find the Laplace transform of 160t

£

If :ﬁ( t for0<t=<a 45 a periodic function of period 2a,
(2a—t fora<t<2a
1 as
L{E(0)) = tanh( )
{()’ s .2
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(04 Marks)

D) 24/(s+4)

D) Va/s D

(04 Marks)

-

then prove that

(06 Marks)

Express the following function in terms of the:umf step function and hence find the Laplace

M,

1, O<t<]
transform: ¢}y | <o
I, 3

Choose the correct answers for the following :

A) 2//( B) 4i/Vx O 2*/3Vx

(06 Marks)

(04 Marks)

D) 4% /34x

(
T ORE <—S——} =
{s*—2s+17
t p 1 j t 1 e -t s ‘
A) e cos4t B) _etsin4t C) e cos4t+ze sin 4t D) e 'cos4t +sin4t
4
o fse™ )
111 L7 {— =
) Bam T ——
A) H(t-mn)sin3t B) H(t—m)cos3t C) H(t-m)cos9t D) —H(t-m)cos3t
iv) The convolution of two functions f{t) and g(t) is defined by f(t)y*g(t)=
L] «© t - t
A) [e™f(u)du B) j f(u)g(t—u)du C) j f(u)g(t—u)du D) j e 'g(t—u)du
0 0 0 0
se % 2+me™
Find the inverse Laplace transform of ———— (04 Marks)
S
Using the convolution theorem, obtain the mverse Laplace transform of -2_1__2_ . (06 Marks)
(s +a")
Using the Laplace transform method, solve the differential equation,
ﬂ + 3231 + 2y =2t? + 2t + 2 under the conditions y(0) =2, y(0) =0. (06 Marks)

dt’

% %k k 3k k
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