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and /or equations written eg, 42+8 = 50, will be treated as malpractice.

rily draw diagonal cross lines on the remaining blank

2. Any revealing of identification, appeal to evaluator

Important Note : 1. On completing your answers, con‘so
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Engineering Mathematics - I
Time: 3 hrs. Max. Marks:100

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

PART - A
a. Choose your answers for the following :
i) A differential equation of the first order but of second degree (solvable for P) has the

general solution as,

A) F(x,y,0)+E(x,y,¢c)=0 B) F(x,y,c)xF,(x,y,c)=0
C) F] (X, y, C) - Fz (X, y,c) =0 D) F1 (X, y,c) /F2 (X, Y, C) =0
it)  If the given differential equation is solving for x then it is of the form,
A) x=£&4) B) y=f(x,P). C) x= f(%) D) x = £(y,P)

iii) Clairaut’s equation of P = sin(y - xP) is,
A) y=3+sin-'P B) y=Px+sinP C) y=Px+sin"P D)y=x+sin"P

iv) The dlfferentlal equation for R L series circuit is,

di E d .
A ——-+Rl E B L + =E C) —+Ri=— D)L—+Ri=E
) Vgt ) & L "
{04 Marks)
b. Solve P(P+y)=x(x+Y) by solving for P. (05 Marks)
. Solve P* —4xyP +8y* = 0 by solving for x. (05 Marks)
d. Solve (Px - yXPy+x)=a’P, use the substitutionX = x*, Y = yi. (06 Marks)
a. Choose your answers for the following :
i) Rootsof y"—6y' +13y =0 are,
A) 2+3i B)2+i C) 3+i D)3x2i
i1)  The value of Il)—(f (x)) is,
A) f'(x ——— O f(x)dx D) ——~dx
(x) B) f'(x ( ) I I f(x)
ili) The particular integral of (D? — 6D +9)y = log?2 is,
A) 6log2 B) %logZ C) 9log2 D) -;—logz
. 2
iv) The displacement in the simple harmonic motion %th =-u’x is,
A) C,cosput +C, sinpt B) C, cosut —-C, sinut
~ C) C,cosput +C, sinpt D) cospt+sinut (04 Marks)
b. Solve (D° -D)y = 2e* +4cosx. (05 Marks)
Solve (D? +2)y = x%™ +cos 2x (05 Marks)

d. Solve the simultaneous differential equations, %’f +5x~2y =1, f_il +2x+y=0.(06 Marks)
dt
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a.

_equations are , B
dx -dy dz -dx -dy dz '
A e Do em—— L —— B Pl ek~ T
) P Q R ) P Q R
dx dy dz dx dy dz
O 5=35= ) Sr=oT =53
P Q R PP Q° R
iv) In the method of separation of variables to solve ux-2uxtu, = 0, the trial solution is
u=s__
X(x) X(x)
A) X)T(t B) —= O . |J— D) X(x)4/T(t
) X()T(®) )T(t) ) T ) X()VTI(D)
, (04 Marks)
b. Solve Z_ =sinxsiny for which Z, =-2siny when x = 0 and z = 0 when y is an odd
. n '
“multiple of 3" . ’ . (05 Marks) |
¢ Solve (x* —y* -2)P + 2xyq = 2xz (05 Marks)
d. Solve 3u, +2u, =0, u(x, 0) = 4¢™ by the separation of variables. (06 Marks)
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Choose your answers for the following :

i) If y,and y,are the solutions of second order differential equation and u and v are

variation of parameters of y, = uy, + vy, thenv=
p [OXdE gy f OX oy g Kbk gy g &
Y1¥2 = Yi¥a Y1Y2 +Y1¥2 Yi¥2 = Y1Ya VY -9y,
ii) In x’y"+4xy’'+2y=e" if x =& then we get for x’y” as,

A)(D-l)y B) D(D-)y C) DD+1)y D) D(D+2)y
iii) To transform (ax +b)’y”" +K,(ax +b)y’+K,y = X into Legendre’s linear equation we
put ax+b =
A) e B) :}: C) 1+¢ D) 1-¢'
iv)  Series solution is a regular singularity of the equation P,y"+P,y' +P,y =0 when
A) x<0 B) x>0 C)x=0 D) x #0 (04 Marks)
3x
Solve y"~ 6y’ +9y = £ 5~ using variation of parameters. (05 Marks)
X
Solve x2y" +xy’ +y = 2cos?(log x). (05 Marks)

Solve 2xy”" + 3y’ —y =0 by Frobenius method. (06 Marks)

Choose your answers for the following :

i) Partial differential equation by eliminating a and b from the relation

Z=(x*+a)y?+b) is,
A)Z Z, =xyz B) Z,, =xyz O Z,, =4xyz D) Z,Z, =4xyz

ii) Thesolutionof Z  =sinxyisZ=

A) sinxy+f(x)+g(y) B) —;:Tcosxwf(X) +g(y)

C) - ;:Tsin xy + yf(x) + g(y) D) -sinxy + f(x) +xg(y)

iii) For the Lagrange’s linear partial differential equation, Pp+Qq = R, the subsidiary

20f4
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' PART B , g
5 a.  Choose your answers for the following :

D The value of I J-xydxdy Is

A) 6 B) 7 ‘ C) 8 D) 9
ii)  The integrat f I(" +y)Mydx after changing the order of integration is

217 1 1 Jiey? Ly
A) _f f(ery)dxdy B) [ fix+yyxdy ©) IJ};x+y)dxdy D) [ fox+y)dxdy

iii) The value of Ie""dx is
]

A) w2 B) 2Vn C) v2n D) ‘_[2—1‘.
iv)  The value of T(1)(2) = .
A) 2V B) 2 C) 2 D) YE (04 Marks)
Jr 2
3
b. Evaluate I I xydxdy by changing the order of integration. (05 Marks)
. 1z x+z
c. Evaluate J' j' I (x +y + z)dydxdz (05 Marks)
~10 x-z
1
d. Showthat [(1+x)"*(1-x)"dx = 2"*"B(m,n). (06 Marks)
-1
6 a. Choose your answers for the following :
) If [F.dr=0 thenF is called
C
A) Rotational B) Solenoidal C) Irrotational D) Dependent
if) If fis the vector field over a region of volume V in three dimensional space then If dv
is called
A) Scalar volume integral B) Vector volume integral
C) Scalar surface integral : D) Vector surface integral
iii) In Green’s theorem in the plane (____..__ dyiS _

A) [Mix-Ndy)  B) [Mdx)x(Ngy)  C) [Nax-Mdy) D) |+ Nay)
iv) If C be a simple closed curve in space and S be the open surface, f be the vector field

then jf dr=

A) [(eutiads  B) [(7xDds O [(Hais D) [VHads 04 Marks)

b. Evaluate ands where f =yzi+2y’j+xz’k and S is the surface of the cylinder x> +y’ =9

s
contained in the first octant betweenz=0and z=2. (05 Marks)
C- Verify Green’s theorem for I(xy+y Jx +x dywhereC1stheclosedcurvemadeupofthehne

¥ = X and the parabola y = x2. (05 Marks)
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d. Vcnfy Stoke’s theorem for f=(2x -y)i-yz%j- v’k for the upper half of the sphere

eyl =1. (06 Marks)
2. Choose your answers for the following :
i) L{coshat} -
a s a s
A B C D
) 824—82 )52—32 )52—32 )524-32
i) Lfte™}=__
1 2 3 2
A B C D
)(s+3)3 )(s+3)2 O s+3)° )(s+3)3
iij)  Transform of unit function L{(u(t—a))} =
etS ~aS e—aS eaS
A) — ; B) = 6 — D) pel

iv)  Unit impulse function 8(! a)isd(t—-a)=ow for t = a ; 0 for t#asuch that
(I) 8(t—a)dt =
Al B)0 0)-1 D) 1 @My @
b. Find L{t(sin’ t - cos® t)} . (05 Marks)

0<t<a

a<t<2a where the period is 2a. Sketch the graph also.

¢. Find L{f(t)} when f()= { E

(05 Marks)
d Express f(t) in terms of unit step function and hence find the Laplace transform given that
t* O<t<2
ft)=<4t,2<t< 4" (06 Marks)
g t> 4

a. Choose your answers for the following :

. -1 1
1 L —_—
) {(s—a)z+b2} .

at

1
A) e—cosbt B) —e™ sin bt (6)} —l-cos"bt D) 1e°’ sin bt
b- ' a b b
' 2
ii) L_.l{s -—.’is+4}=
s
2
t
A) 1-3t+26 B) 1+ C) t-2¢.2¢ D) el
2 3 2

ii) In convolution theorem, L{ }f(u)g(t - u)du} =
0

A) FOG() B) F§)xG(S)  ©) 2‘(2 D) F(t)-G(1)
iv)  The expression S‘L{x(t)}-S>x(0) - §%x'(0) - Sx"(0) - x"(0) is due to,

A) L{y"(t)} B) L{x"(t)} O L{y'(t)} D) L{x™ (t)}. (04 Marks)

b. Find the inverse Laplace transform of um"(%). (05 Marks)
S .
€. Find 4 { } using convolution theorem. (05 Marks)
(S-1)(5% +4)

d. Solve y"(t)+4y'(t)+4y(t) ="' with y(0)=0 and y'(0) =0 using Laplace transform method.

(06 Marks)
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