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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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USN 10MAT21
aeu)nd Semester B.E. Degree Examination, Dec.2017/Jan.2018
Engineering Mathematics
Time: 3 hrs. : Max. Marks:]OO
Note: Answer any FIVE full questions, choosing at least two from eacl part.

PART — A
1 Choose the ¢orrect answers for the following : : (04 Marks)
i)  Anequation of the form y = Px +f(P) is known as,
A) CLARAUT s equation B) LAGRANGE’s equatlon
C) CAUCHY ’s equation D) None of these
ii)  Ifthe given equation is solvable for if then it is of the forn,
v
A)y=f(x,P)  B)x=f(y,P) C) x=f Y) D) x = f(EJ
\P y
dl
iii) IfL—+RI=E then]=_
dt
A) ER+Ce™" B) =+ Ce ) ER+Ce"™ D) —}zi +Ce™™
iv)  The Clairaut’s equation ofP *log(Px — V) =
A) y=Px+¢e’ B) y=Px-e™" C) y=Px+e™ D) y=Px-¢e’
Solve y=x+atan” 'P. (05 Marks)
Obtain general solution of Px’ + P’xy — xy — PV =2P. (06 Marks)
Solve y:x[P+Jl+P2] : (05 Marks)
2 Choose the correct answers for the following : {04 Marks)
) (C cos+/2x +C, sin \/:“.x)+ C,e™ is the general solution of,
3 y
A)ijl-ﬁ-y—— Y gy-g By 4Y, dy+3d—y+9v 0
dx®> “dx dx’  dx? dx
3 2 Ao
C) d—Y——d—Z—3§?~+9y =0 D) None of these
dx”  dx’ dx
if)  The particular integral of (D+a)’y =¢™™is,
A) e X B) e X C) e X D) ¢ X
2 2 2 2
iii) The complimentary function of the differential equation, D*(D~1)y =e" is,
A) C,+C,+Ce*+C,e" B) C,x+C, +C,x+C,
C) Cx+C,+(Cx+C, ) D) (Cx+C, )™ +(C;x +C, )"

iv) If f(D)=D?+3, then ! sin2x is,
V) f(D)

| A) 7sin 2x B) —cos2x C) sin 2x D) —sin 2x
2
Solve %% +a’y =sin(ax +b). (05 Marks)
X
Solve (D3 +2D? + D)y =x%e?" +cos’ X. (06 Marks)
Solve Dx— (D +1)y =—¢'
x+(D-1y=¢" (05 Marks)
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Choose the correct answers for the following : (04 Maris)
i) The differential equation of the form, (x“D“ +a,x"" D"+ xD+a“}v F(.

nl

and a*,1=1, 2, 3, ....n are constants, and F(x) is a function of x is known as.

A) Legendrey’s Linear equation B) Cauchy’s linear equation

C) Bessel’s equation D) Reducible to Bessel’s equation
i} - The Wronskian of cos2x and sin2x is,

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

2
iii) In a differential equation of the form, P, (x)d y+P(x) dy +P L,(X)y=0,1If P,j(a) = ¢

then x = a is called an,
A) Ordinary point  B) Singular point C) Both (A) and (B) D) None of thest

iv) To transform the equation, (ax +b)’ 3—321+(ax + b)gz- +y=¢” into linear different «1
X X

equation with constant coefficient. the substitution i,

A) ax+b=¢"" B) ax+b=¢" C) ax+b=e¢' D) ax+b=¢™
Solve by variation of parameters, %3_1 +a’y =secax. (05 Mari =)
Solve the differential equation, (2x +3)’ j;—)zl— (2x + 3)2—1 —12y =6x. (05 Mari.«)
Solve by Frobenius method, xy”+y"+xv =0 (06 Mari s
Choose the correct answers for the following : (04 Mari <)

i) If the number of arbitrary constants is incre than the number of independent variab .«
then the partial differential equation is of,

A) Only first order B) Only of second order
C) Second or Higher orders D) None of these
i)  The partial differential equation obtained by eliminating a and b from z=ax” +by’i.
A) z=px+qy B) 2z =px+qy Cy i——'px—qy D) z=px+qy+
i)  The P.D.E obtained by elimination of fand g from z = f(X)g(x) is,
A) pq=zr B) pq=12s C) pq=1s D) par=z

iv) A linear partial differential equation of the first order of the form, Pp+Qq =R, whc
P, Q, R are functions of x, y, z is known as,
A) Lagrange’s linear first order P.D.E
B) Lagrange’s linear second order P.D.E
C) Lagrange’s ordinary linear differential equation
D) Clairant’s linear differential equation
Form partial differential equation by eliminating F, F(x +y+z,x* +y*> +2°)=0 (06 Mark s,

Solve x,(’yzx-— 2)p+y(z —x)g-z(x* -y*)=0. (05 Marh v
Solve o'zz =a’z, given when x = 0, x =asiny, % =0. (05 Marl +
12 Ox oy
PART - B
\Choose the correct answers for the following : (64 Mari «
a \3 ")/

i) The integral J f f(x,y)dxdy after changing order of integration becomes,

~a 0

RN a var-x Jaix?
A) I VJ-f(X y)dxdy B) J V'[f(x y)dydx C) J Jf(x y)dydx D) None of thes:
1 Vat 2 _yalox’ 0 _Jaiy
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i) The value ofj j dydx
L (x+y)
25 24
A) log— B) log— C) 0 D) 1
) Ly ) log 55 ) )
iii) The relation between 3 and 1 functions is,
. )
A) tm, n) B(m)-B(n) B) B(m,n): ™(m) T(f‘l,;
B(m+n) (m+n)
C) p(m;m = W) D) p(m.n) = 2™
1(m-n) o(n)
: /1
iv) The value of 1l ——] =
\2) T
A) 1.772 - B) 2772 C) 1 ' Dy 0
Lovax?

Change order of integration, [ = _[ J' —X——dydx and hence evaluate it. (06 Marks)

5 d ’x2+y2

¢ logy &'
Evaluate J J jlog zdz dx dy (05 Marks)
1 e
Prove that B(m,zj =2"""B(m,n) . (05 Marks)
Choose the correct answers for the following : (04 Marks)

iy The value of Jyzdx ~2x*dy along the parabola y = x* from (0,0) to (2,4) is,
C

5 48 5
A B) —-— C) —-— D) —
) 48 ) 48 ) 5 ) 24

i)  If d(x,y), \u(x,y) . &, w, are continuous in 2 region E of the xy plane bounded by a

closed curve C, then

A) J¢dX+wdy -Uji aq)}ﬂxdy B) jd)dy +ydy = J'J'(—-—~Z$ xdy

0) J¢dx+wdy JJ(~~+ ‘?}1 dy D) I¢dx+wdyf-,ﬂ(9®-+a‘”]d dy
. \ox  dy
iii) If S be anepen surface bounded by a closed curve C and’ sz,iA+f2]+f3lA<, a
differential vector function and N :cosa§+cosﬁj+cosyl; is a unt external normal
then- JFdR =

gradF Nds B) | divF.Nds C) gradF x Nds D) [ curlF.Nds
J

iv) IfF is a continuous dlffcrentlal vector function in the region E bounded by the closed
surface S, then fF-Ndb = JdldeV . This statement is,
F

A) Green’s statement B) Gauss divergence theorem
C) Stoke’s theorem D) None of these

Using Green’s theorem evaluate J(y —sin x)dx + cos xdy where C is planc triangle enclosed
. T ‘2
by the linesy =0, x = 5 and v=-—X. (05 Marks)
n
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Using stokes theorem evaluate I(x +y)dx +(2x —z)dy + (y + z)dz, where C the boundar

of the triangle with verticies (2, 0 0), (0, 3, 0) (0,0, 6). (05 Marks
Verify divergence theorem for, F=(x’ - yz)l +(y? —zx)3+(z7‘ - xy)lA< over the rectangula
parallelepiped 0<x<a, 0<y<b,0<z<c. (06 Marks
Choose the correct answers for the following : (04 Marks

2
) If Lif ()} =F(s) then L{Edt?f(t)}:__

A) S’Fis) + sf(0) + f'(0) B) S°F(s)—sf(0)—f'(0) C) S’F(s) ~ff(0) D) SF(s)—f(0;
i) L{tcosat}:___

s +a’ s? s°—a’ s°-a’
A) ———3 B) =3 7 D) ——=
) (s*—a’)’ ) (s> —a’)’ s’ +a’ ) (s +a’)’
i) If f(t+ 1) f(t), then Lif()}=__
A) je f(t)dt e f(tydt €) -——-—je f(T)dt D) Noneof these
iv)  The unit step function, u{t—a) = o
0,t>a —-It<a . ]O,t<a 0, t=a
A) B) C) A« D)
I, t<a I, t>=a (I, t>a I, t<a&t>a
Evaluate L{j ¢ im t dt} ) ’ (06 Marks
0 v
. e e L o<t<2
Find the Laplace transform of the pertodic function, f() :{ i’ (05 Marks
-1, 2=
0, 0<t<l
Express f(t) in termsofunit step.function & find L {f(l)z where f(t)=<t-1, 1<t <2, (05 Marks
1, t>2
Choose the correct answers for the following : (04 Marks
) If L{Es)}=f(t). then L {F(s—a)}=
A) e"f(t) B) e'f(at) C) e*f(at) D) e™f(1)

iy If LYF@s)} =10, L{GE))=gt), then L{FG)Gs))= ,

A) J.f(u)g\u)du B) jf(t—u)g(t—u)du O) jf(u)g(t—u)du D) None of these
i) ’_:}i_*_“} B

A')’_z_-3t+| B) 2t ~3t+1 C) 2t -2t+1 D) 2{i> —t+1)

l eat eat
A) e sinbt B) —e* sin bt C) —sin bt D) —-sin bt
a b a
Find |- {log_sj_g}. (05 Marks
s(s+ D)
Using convolution theorem, evaluate |- _,,__!_m_}. (05 Marks
(s'(s7+1)

Solve using L.T y" +2y"—y'~=2y=0. Given y(0)=y'(0)=0 and y"(0)=6. (06 Marks
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