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of Tee NNy
Livrary, Margaloie %
Second Semester B.E. Degree Examination v
Engineering Mathematics - Il
Fime: 3 hrs. Max. Marksz: 109

Note: 1. Answer any FIVE full quastions, choosing
at least two from each part
2. Answer all objectives type questions only in first and ¢
second writing pages. N
3. Answer to the objective type questions should not Q& epéa\ed

Part A
1 aSelect correct answer in each of the following: :
1) The curvature at any point on the curve _V:X: is. ‘)
2X 6x ‘ 5x
A)

— B) ————— ot D\I f
T @’m

i)  The radius of curvature of a curve in the pedal for g\ )
41!

NIELL B) ro C) D)
) 15— r— —_— R
dp> dp F dp Y
11i)  The value of ‘C’ of the Cauchy’s mean valuitheors ?r fix)=e® and g(xr=e”
(4, 5] 1s,

g DR C<~ ) D)L

iv) Maclaurin’s series expansion of\e 1

2 3 3 s 4
X X X X X _\’
A) 1+x+7+T+ ..... B) x{i&ﬁq‘/ O) (+~—+ "g‘ +.. D) -

EL v

\J o\ Lk

Find the radius of curvature of tg\%\{ 3 +y4 =2 at the point (1. 1. (04 Mark
State and prove Cauchy’s ean alue thgorem. (06 Mark.

d. Expand e"™ using Ma urm series upto the terr containing x* . (06 Mark

2 a Select correct answ f tjie following:
1) Lt
0 X
\ a ‘ . )
A) log lxg{ B) log—g C) alogb D) Does not exist
\n\) Thg\s?ygf 1ee€ssary conditions for f(x, y) to have a maximum or minirmum is,
h \@ >8f o°f o f
M) =0 B) =0 C) —=—=0 D1 None of these
ax " dy Jyox o “
ctangulal solid of maximum volume that can be inscribed in a sphere is,
a cube B) a triangle C) arzctungle [>1 None of these
na plane triangle ABC the maximum value nt cosAcosBeosC is :
25
A 2. Ll (4 Mark
A) s B) 3 (.) 8 D) 5 (04 Mark
: Eex aluate Lt xlogtanx . (04 Mark
. S x—0
~& Expand cosxcosy in powers of x and y upto fourth degree terms. (05 Mavk
d.  Find the extreme values of xy subject to the condition 2 FXY-F ‘w =a. (06 Mark
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a. Select correct answer in each of the following: grinivas i suuie
N Librarys MangaioT®
1 |Jﬂ\'3yd_\'dx:
13 p
A) 58 B) 168 C) 100 D) 125 N

abe
1) J ”Xzyzzzdxdydz: ¢ / o &
. i
non A é
2 2,22 2 2 \

) a’b’c’ ~abc abc” ~a“he < e~
A) —— B) C)——— D)—=—
27 3 27 27 A J
iii) The value of B(2, D+B(1, 2) | ‘f N
A2 B) 1 )3 \D)A\ ,‘ Jf ~F
1v)  The value of ‘ —i— is. \ ) N
,)<~
A B)m oL D) ;/51,\\/. 04 Mard
b, Find the area between the parabolas y2 ==4ax and~ 2:%3\ (04 Marl -
L Y adydx 4
¢. Evaluate J J I — . , LGN (06 Marl -
0 0 0 (1+x+y+z) N '
d. Express T[ 9% in terms of Beta tunctlon\a*{e\n' e evaluate. (06 Nark

1+x*
a.  Select correct answer in each of theﬂ'{kvw&\./

S L
1) If F is the force acting yRen partch moves from one end of a curve C to the otk r

end then the total work w
- - ~->
A) [Fxdr \.x):‘}\y C) dr [)) None of these
1) The line integra +xyj from OO, () to P(1, 11 aleng the strarght path js.
Vv \mj’—% © 3 3 D) 3 3
oN .

T

n) I M o v are continuous functions. C is a simple closed curve enclosing t ¢
. X y
. legf}R 1 xy plane then Green’s theorem states that.
N N oM , [aN oM
~ ANIMdYFNdy = | [| ———— idxdy B {Mdx+Ndy= ] Al{ —— dxdy
. C R\ ox oy o} R dx ay
ANy W "M N , aM AN |
e C&)#Mdm—Ndy: I} ————— Wxdy D) {Mdx--Ndy= [ [} ——-— dedy
‘ c RLdy ox c R Mx oy -
_ ~iy) # The cylindrical coordinate system is,
A) Not orthogonal ~ B)Orthogonal C)Coplanar D) Non-cop'anar (04 Mart
A -
“hy Find the total work done by the force represented by F=3xyi-yj+-2xzkin a meving partic
“ round the circle x2+y2 =4. (04 Mark
-

¢. Verify Stokes theorem for the vector field, F:=(2x—v)i—y:i.z_i--yzz}.. over the upper b

N ) 2 . . }
surface of x° +y‘+z2 =] bounded by its projection on the xy-plane. (06 Nark

e
d. Express the vector F=zi-2xj+yk in cylindrical coordinates. (06 Viar}
20f4
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Part B
5 a  Select the correct answer in each of the following :
i) The solution of the different equation (D*-a )y Ois

A) Cie™ + Ce™  B) (Cr+Cpx)e™  C) (C + CxDe™ D) (Crx+CaxDe™

ii)  P.L of the differential equation (D> + 5D + 6)y = ex is
X

€
A)e" B) — C) 12¢"
) ) ) )

iii) CF.ofy" -2y +y=xe*sinxis
A) Cie" + Cpe™ B) (C; + Cx) &* C)C+Cqe
iv) PLofy”-3y +2y=4is

Viongy

06MAT21

A)2 B) -;— 0] % D)— (04 Marks)
~ &y d%y . dy 2
b. Solve —?+6——2+11-—+6y=e X (04 Marks)
dx dx dx
€. Solve the equation d’y 2— dy +5y=eX g X? f'\ N (06 Marks)
: —_—— = : o arks
d.  Using the method of undetermined coe(fimer} olvy ation,
Py, dy N
+2—+4y= 2x2% +3e7* . T (06 Marks)
a2 dx ;‘ Y
6 a. Select the correct answer in each ?f\th ollowjhg :
1) The Wronskian of cos x and si
A0 B)1 N D)4
i1)  To transform 247% X—+y=logx into alinear differential equation with

2 X

© constant coe ficients-put'x =
A e B) Log C)e* D)t
iii) The solution of thetiff€rential equation y” +y =0, satisfying the conditions y(0) = 1

andyg 2218

\ A) Cos é 2sinx  B)2Cosx+Sinx C)Cos x —Sin x D) None of these

. . X . .
1v) fC}Cos ax + C, Sin ax - > Cos ax is the general solution of
a

f‘“\ +a )y Sin ax ) DO+ az)y = Cos ax
(D2 —-a )y Sin ax D) (D +a)y=Sinx.

\ﬁ/e X XSX+ y=logx.
dx
wlve y’ 2y +y=e" log x by using method of variation of parameters.
d 2
Solve ——+4~l+5y =0, given that y =2 and dy 4y when x = 0.
dx dx  dx?

30of4

(04 Marks)
(04 Marks)
(06 Marks)

(06 Marks)

13






O0MAT21

a. Sclect the conpeet answer ineach ol the followimp

)| npl:u.‘v teansform of 1(6) ;¢ > this delimed ny L
| o
A j fde B fe MmO Je™Mrode D) et "“\,f
0 | | /
i) ,apl.u ¢ transform of sin at is ‘
I N
AL - " O 2
S“1a” S ta 5% 4a
i) Laplace tansform of e™sint is
. I .
Mg o= B T']" ) 5
S“1S$+10 S ()nll() S5 +4S+1

iv) :|pl‘|u udnsform of 1°(t) =
Nsls -f0)  Bysr) 1[G i) —£(G

be B bihe Laplace tanstonm of ¢ O \

¢ Encbihe aplace transform of the pordinlje »gm:llrnfh{’\pbl\w@defined by,
. [U o << \ . )
to= (06 Marks
i 0o 2t ) i

- o (Ml N
d. Expreess the function f(t)::{ l ‘\ [

(04 Marks)
(04 Marks)

Sint (-0

in terms of umit step function and lllul ‘T\'ﬂ’ln *lransform. (06 Marks)
a.  Scleet the correct answer in each (»l | In‘ owing
) Inverse Laplace tmnsh\n o
A oy u) | J"
Areleos bt N cw (ye™Cosbt D) e Sin bt
y
N %sl l
1) Inverse I,nl-»lsz
\‘*t+2l B) 10-31+4 W (4 e ad D) 5 - 6t + 2%
m) i/\)vble only when nis
) ne }wl}lvc teger  B) positiee inteper - (Y zero D) Real nnmib
l L .
V) ' [ / l =
T n " l ..
St 2,4 W3
oo et € [
\ ).) B) - () —— D)y — - (04 Marks)
e 2 24 24
\‘1 il Laplace transf o (04 Marks)
D nd tho inverse Laplace transform ol - arks
\\BJ H2 8 7
e |
¢ Usmy the convolution theorem obtain the inverse Laplace transformol . - S
(8 4u N b))
(06 Marks)
)
, . . Aoy dy . o ,
d- Solve the ditferential equation ? b ,'-: 14y ¢ “with y(0) = 0 =y'(0), using Laplace
i (
transform methodd. (06 Marks)
R
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Srinivas institute of Technology @
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Second Semester B.E. Degreé Examination, July 2007
Common to All Branches :

Engineering Mathematics - n

Time: 3 hrs.] [Max. Marks:100
Note : Answer any FIVE full queéstions choosing at least
TWO full questions from each part.

Part A
1 a. Derive the expression for radius of curvature in polar coordinates. (06 Marks)
b. Employ Lagrange’s mean value theorem; prove that
—Z_ <sin”'(b)-sin™! (a)< b-a
1-a’ ‘ 1-b2
where a < b < 1 and deduce that E+—l— < sin“l(g) < z +l . (07 Marks)
- 6 5V3 5) 6 8
x? x° x*
¢. Provethat e*“** =14+x+2— -2 115 4. (07 Marks)
27 43 4
1
, . pa¥ +b% 4 X +d* i’
2 a. Evaluate limit : (06 Marks)
x—0 4
b. Expand xy? + cos(xy) in the powers of x and y upto third degree terms about (l, %)
(07 Marks)
c. Use Lagrange’s multlpllers method to find the maximum of the function x y2 2
subject to the condition x2 + y +z% =a?, (07 Marks)

I 2-x
3 a. Change the order of integration in j jxy dydx and hence evaluate the same.
0 x2

(06 Marks)
b. Evaluate I J j X +y+z)x dy dz over the tetrahedron bounded by the planes x = 0,
y=0,z=0andx+y+z=1 (07 Marks)

| 10

o

Express jx " (1 -x" )de interms of Gamma functions and evaluate I x> (1 ~x’ ) dx.

0
(07 Marks)

4 a. Verify Green’s theorem for I l(xy+ y2):1x + xzdyl where c is bounded by y = x and

c

y= X (06 Marks)
b. Apply Stoke’s theorem to evaluate J[ydx+zdy+xdz} where ¢ is the curve of
Cc
, : w2 .2, 02 2 - "
intersection of x“ +y“ +z° ==a” andx+z=a. (07 Marks)
c. Prove that the cylindrical coordinate system is orthogonal. (17 Marks)

Contd.... 2
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Page No...2 06MAT21
5 a Solve (D“ +2D3 - 5p2 —6D)y =0. | (06 Marks)
b. Solve (D—Z)zy'*f}(‘z" +s‘iﬁ2>§+x2)' R (07 Marks)
c. Solve D? (D- y =3e* +sinx by the method of undetermined coefficients.
(07 Marks)

6 a Solve (D2 -3D+ Z)y = —1——-—~ by the method of variation of parameters. (06 Marks)
+e

b. Solve (1 + x) "+ (1+ Xy +y =2sin log(1 +x). (07 Marks)
Solve y"+ 4y’ + 5y = —2coshx, also find y when y = 0, y'=latx=0. (07 Marks)

7 a. Prove that
b1 { } Zn

Sn+l
ii) L{tnf(t)} (-n" d d[F(S)] (06 Marks)
S
b. Find the Laplace transform of the triangular wave of penod 2a given by ;
R O<t<a
f(t) = | o (07 Marks)
{Za t, a<t<2a - o =
c. Define unit step function and the transform of unit step function and find the Laplace
transform of .
t—1, I<t<?2 L
f(t) = (07 Marks)
-(t+3), 2<t<3

[ 2826545 } (06 Marks)

8 a Find L — .
15 ~6S24+11S—-6

b. Find L 12 —y¢ using convolution theorem. (07 Marks)
$*(s7 +1)

c. Solve y"—3y'+2y=4t+e3 with y(0)=1, y'(0)=-1 using Laplace transform.

(07 Marks)

Kok dek ok
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Second Semester B.E. Degree Examination, Dec. 07 / Jan. 08
Engineering Mathematics - 1

Time: 3 hrs. Max. Marks:100
Note : Answer any FIVE questions choosing atleast TWO
questions from each part.

PART - A
1 A 2 2
a. Forthecurve y = ax , Show that (@) =(i) +(—X) . (06 Marks)
a+x a y x)
b. State and prove Cauchy’s mean value theprem. (07 Marks)
¢. Expand e™™ by Maclaurin’s series upto the term containing x*. (07 Marks)
2 a. Evaluate
X _ X
D lim 3 =0
x>0 X
11 13X
i) lim 427 +3x (06 Marks)
X—>0 3

b. Expand tan™ -}ﬂ about the point (1, 1) up to 2™ degree terms using Taylor’s series.
x)

(07 Marks)
¢. Find the minimum value of x* + y* +2* when x + y+z=3a. (07 Marks)

aa
3 a. Evaluate the integral I J.TX——dedy by changing the order of integration. (06 Marks)

1Vi-x? 0

b. Evaluate the integral I j j dzdydx (07 Marks)
0 0 [f2,2 x2+y2+z2
1 x™ 1 + xn-l

c. Show that cj' (m,n)= dx . (07 Marks)
0 (l + X)m+n

4 Using Green’s theorem in the plane evaluate I l(Zx2 - yz)dx + (x2 + y2 }iyj where C is the
C

boundary of the region bounded by x =0, y =0, x + y=1 (06 Marks)
~> b d ~ ~ N
b. Using Divergence theorem evaluate j IF .nds where F = (2x +3z)i - (xz+ y)j+ (y2 + 22)(

S
and s is the surface of the sphere having center at (3, -1, 2) and radius 3. (07 Marks)
¢. Prove that spherical polar coordinate system is orthogonal. (07 Marks)

1of2
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PART - B
Solve : {4D* ~8D° —~7D2 +11D + 6)y =0 . | (06 Marks)
2 - : _
. Solve: y -391 +2y = xe>X +sin2x. (07 Marks)
dx? dx
. . . d2y dy 2 —x
. Using the method of undetermined coefficients solve d—z + 2& +4y=2x"+3e"".
» X
(07 Marks)
a2 y dy . .
Solve : —t - 2y = by using the method of variation of parameters. (66 Marks)
dx* dx 1-e* '
2
. Solve : (2x+ 3)2 &y +502x + 3)13: +y=4x. (07 Marks)
dx? dx
2
Sotve: 3% 49X L 13x 0 withx0)=0, FO _5. | (07 Marks)
a2 dt dt
. Evaluate :
. 2t . .. 1-cosat
1) L{te sin 4‘1} i1) L{ : } (06 Marks)
. Define periodic function. If f(t) isa periodic function with period T then show that
T
Lif(t)} = _1 fe“s‘f (t).dt (07 Marks)
1-e™ .
1 if 0<t<l

. Express f(t)=4{t if 1<t<2} in terms of unit step function and hence find L{f(t)}.
2 .
tc if  t>2

(07 Marks)
. Find :
2
H L7 {Tﬁ——} i) L HlogS—t (06 Marks)
s2 —4s+13 s(s+1)
. Find the inverse Laplace transform of using convolution theorem. (07 Marks)
s2 +1)s? +4

. Solve the differential equation

2
—3—%/- - Zj—y +y=e?, y(0)=2, y'(0)=-1 by using Laplace transforms. (07 Marks)
X X

kkkkk
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Second Semester B.E. Degree Examination, June/July 08
Engineering Mathematics 1l
Time: 3 hrs. Max. Marks:100
Note : Answer any FIVE full questions, choosing at least two full questions
Jfrom each part.
Part- A
1 Find the radius of curvature of the curve
3. 3_n . [3a 3a
X~ +y = 3axy at the point (—2—,—2—j (06 Marks)
State and prove Lagrange’s mean value theorem. (07 Marks)
Expand e™" T by Maclaurin’s series upto the term containing x’ (07 Marks)
2 . Evaluate :
i) lim (2xtanx —msec x)
X—%
i) lim ( 06 Mark
i) x—)a[ ( )]‘ ( arks)
Expand x%y + 3y — 2 in powers of (x - 1) and (y + 2) using the Taylor’s theorem. (07 Marks)
Find the max1mum and minimum values of x>+ y” subject to the condition 5%
+ 6xy + 5y" =8 (07 Marks)
12-x
3 Evaluate the integral j J. xy dy dx by changing the order of integration. (07 Marks)
0 x?
I 1-x l-x-y
. Evaluate the integral _‘- I _[ _d_zd_y_d_x_3 (07 Marks)
0 0 o (d+x+y+2)
With the usual notation, show that
B(m,n)= M (06 Marks)
I'(m+n)
4 Verify Green’s theorem for Lj' I(xy + yz)dx + xzdylwhere ¢ is the closed curve of the region
C
bounded by y =x and y = x°. (07 Marks)
. Using the divergence theorem evaluate
JF ‘Ads where [ =x’i +y3} +7°k and s is the surface of the sphere x* + v+ 22 =a’
S
(07 Marks)
Prove that cylindrical coordinate system is orthogonal. (06 Marks)
Part-B
2 4 .
5 Solve:g—l~ 9}—+4y=ez" +c0s2Xx (07 Marks)
dx?  dx
3
Solve: dy Tty = 5e¥x? (07 Marks)
Using the method of undetermined coefficients
d? y _dy 3x
Solve: Ex_z - 58; +0y = (06 Marks)

1 of2
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d? y . . f//
Solve: d—z +4y =tan2x by using the method of variation of parameters. (87 Marks)
X
3d’y Lo d’y dy
Solve: x —5+ 3y —5 +Xx—=+8y =65 cos(logx) (07 Marks)
dx dx dx
Solve the initial value problem
2
d—;(— +5d—X +6x =0,given that x(0)=0, dx(0) =15. (06 Marks)
dt dt
Find the Laplace transforms of
1) t2e2t
ii) (cosat — cosbt) /t (07 Marks)
Find Laplace transform of the periodic function of period 2 a, which is defined by
t if o<t<a
()= _ (07 Marks)
2a-t if a<t<2a

cost, O<t<m
Express f{t) =<cos2t, n<t<2n (06 Marks)
cos3t, t>27

In terms of Heaviside unit step function and hence find L{f(t)}

a.

b.

C.

Find i) L"{—-Z—S:Z——}

s +7s+12
e—-65
i) L'= - (06 Marks)
(s—4)°
Using convolution theorem obtain the inverse Laplace transform of ————5—2———— .
(s+2)(s“+9)
(07 Marks)
L . . d?y  dy -X . , .
Solve the differential equation 8—2— +4d— +3y=e"" with y(0)=1=y'(0) using Laplace
X X
transforms. (07 Marks)
%k ke

20of2
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Second Semester B.E. Degree Examination, Dec.08 / Jan.09
Engineering Mathematics - 11
Time: 3 hrs. Max. Marks:100
Note : Answer FIVE full questions selecting at least two from each part.
PART - A
1

3a 3
Find the radius of curvature at the point (%,Taj of the Folium x° + y3 =3axy .

(06 Marks)
State and prove Cauchy’s mean value theorem. (07 Marks)
If f(x)=log(l+x), x>0, using Maclaurin’s theorem, show that
x2 x> x? X3
log(l+x)=x~- + o for 0 <06 <1. Deduce that log(l+x)<x———+—, for
2 3(1+6x) 2 3
x>0. _ (07 Marks)
. . rVZ
Evaluate i) lim (cosx) ™
x—0
i) lim [ - ! - —1»\ ) (06 Marks)
x—=>0\sInx X )

. Expand f(x,y) :tan_](%) in powers of (x-1) and (y—1) up to second degree terms.

Hence compute {(1.1,0.9) approximately. (07 Marks)

Discuss the maxima and minima of f(x,y)= X y2(1-x -y). (07 Marks)
y

Evaluate the integral by changing the order of integration,
2 /

J J'xe ~ dydx . (06 Marks)
00
. Find the volume of the sphere x4+ y* +2z? =a® using triple integration. (07 Marks)
Express the following integrals in terms of Gamma functions:
1
. dx
1) I =
oVI- x4
© XC
i) | (07 Marks)
CX
0

__)
Find the work done in moving a particle in the force field F = 3x2i+(2x2—y)j+zk along

the straight line from (0, 0, 0) to (2, 1, 3). (06 Marks)

. Verify Green’s theorem for (xy + y2 }ix + X 2dyj, where C is bounded by y=x and
C

y=x2. (07 Marks)

Prove that the cylindrical coordinate system is orthogonal. (07 Marks)

1of2
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PART - B
d3 d¥y d
Solve y +2——¥—+——y—=e‘x +sin2x.
dx? dx? dx
2
. Solve z—4y=cosh(2x—l)+3x.
dx

Solve by the method of undetermined coefficients, (D2 + l)y =sinX.

Solve (1+x)“y"+(1+x)y"+y =2sin[log(1+x)].

d’ d? 1
- Solve x? = 2-+2x2 =2 +2y:10(x+—).
dx dx X
2
Solve, by the method of variation of parameters 5~y =tanx.
dx

Find the Laplace transforms of
cos2t—cos3t

2%+
: t
Lsint
[
t
0
Find the Laplace transform of the periodic function with period —.
®
O<t<—
o <t<—
sinwt, ~
(1) :{ o
0 n 2n
e
0 ®

J cost, O<t<m

Express f(t)=1<cos2t, n<t<2n

tcos 3t, t>2n

in terms of unit step function and hence find its Laplace transform.

Findi) L' [Tf—’—-j |
Ls—4s+13

i) L‘Il'log s5ra .
| s+b

. Apply convolution theorem to evaluate L™

1

S
e

Solve the differential equation by Laplace transform method,
y"+4y'+3y=e"" and the initial conditions y(0)=y'(0)=1.

dxxkk

20f2
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(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

{06 Marks)

(07 Marks)

(07 Marks)
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Second Semester B.E. Degree Examination, June—July 2009
Engineering Mathematics - 1l

Time: 3 hrs. Max. Marks:100

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

PART - A

1 a. Select correct answer in each of the following :
1) Curvature of a circle is
A) a constant B) avariable C) astraightline D) none of these.
if) Radius of curvarture for the Cartesian curve y = f(x) is

! 2 )_/’z ( 2 )% ( 2 ?3 ( 2 E

iii) If f(x) is continuous in the closed interval [a,b] , differentiable in (a,b) and f(a) = f(b)
then there exists at least one value ¢ of x in (a,b) such that f' (c) is equal to
A) 1 B) -1 C 2 D)y 0
iv) Maclaurin’s series expansion of e* is
2 3 3 5

A l+x+ 24X 4 B) x-— 4+l . .
20 3 35
3 5 2 4
C) x+t2g. D) 1-X 4% . (04 Marks)
3 5 21 4
n. 55
b. Show that the radius of curvature of the curve y =4 Sin x - Sin 2x at x = 3 is T
(04 Marks)
c. Verify Lagrange’s mean value theorem for the function f(x) = (x-1) (x-2) (x-3) in [0,4].
(06 Marks)
d. Expand log(secx) using Maclaurin’s series upto the term containing x*. (06 Marks)

2 a. Select correct answer in each of the following :

x?-4x+3 .
5 is equal to
x>l x°—3x+ ,
A) 0 B) -2 Cc) 2 D) -1
ii) f(a,b) is said to be a stationary value of f(x,y) if
A) fi(ab)=0,f(ab)#0 B) fi(a,b)=0, fi(ab)=0

) fxx(a,b) =0, fyy(a,b) 0 D) fy(a,b)=0, fyy(a,b)=0.

iil) If r = f(a,b), s = fiy(a, b) t = f,y(a,b) then f(x,y) will haveamlmmum at (a,b) if
A) £=0,1,= Ort——s >0andr>0 B) £=0,f,=0.1t- s>0andr<0
C) &= Of Ort—-s’=0andr>0 D) f= Of 0,rt—s?>0andr=0.
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iv) The volume of the greatest rectangular parallelopiped that can be inscribed in the

. xt oy
ellipsoid el + e + - 11is

16abc 8abc 24abc 4abc
Ay —— B) — C — D) — (04 Marks)

) 35 W3 ' 55 33
b. Evaluate LtO tan x log x. (04 Marks)

c. Expand f{x,y) = Sinx cosy in powers of x and y as far as the terms of third degree.

(06 Marks)

d. The temperature T at any point (x,y,z) in space is T = 400 xyz’. Find the highest
temperature on the surface of the unit sphere x* + y> + 22 = 1.

(06 Marks)
a. Select correct answer in each of the following : (04 Marks)
. a b
1) .L _[0 dxdy =
ab
A) 0 B) 5 C) 2ab D) ab.

i1) Volume of a solid is equal to
A) [[fdxdy dz B) [[dxdy C) Ifxydx dy D) None of these.

1 7 3 .
ii1) The value of .[0 x'(1-x)"dx is

A) B(7,8) B) B(8.9) C) B(7,9 D) None of these
iv) The value of I'(n + 1) is
A) (n+1)! B) m+HI'(n+1) C) nI'(n) D)y -1 (n-1) .
b. Evaluate [f xy(x + y) dx dy taken over the region enclosed by the curves y =x and y = x".
(04 Marks)
(aSin@) al-r
% aSin
¢. Evaluate Jro 7 J-O L[ a Jr drd6 dz. (06 Marks)
d. Evaluate J;/Z JCotH do by expressing interms of gamma functions. (06 Marks)
a.  Select correct answer in each of the following :
i)y  If F is irrotational around every closed curve C, then.
A) [Fdi=0 B) [Fxdf=0 C) [df=0 D) None of these
ii) If F =x”i+xy]jthen the value of | F.df from (0,0) to (1,1) along the line y = x is
3 2
A) = B) - C) 3 D) 2
) > ) 3 ) )

iii) Green’s theorem in the plane is a special case of

A) Gauss theorem B) Euler’s theorem C) Stokes theorem D) Baye’s theorem.
iv) The spherical coordinate system is

A) Orthogonal B) Coplanar C) Collinear D) Not orthogonal

(04 Marks)
b. Using Green’s theorem in the plane, evaluate J{(sz —yH)dx +(x* + yz)dy}, where C is
the boundary of the region bounded by x =0,y =0,x +y = 1. (04 Marks)
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c. Apply Stoke’s theorem, to evaluate If?.df where

F =(y+z—2x)i+(z+x—2y)j+(x+y—22)kandcisthetriangle with vertices

(1,0,0), (0,2,0) and (0,0,3). (06 Marks)
d. Express the vector F=2x1i-3 yv'j+xzk,in cylindrical polar coordinate system.
(06 Marks)
PART -B

a. Select correct answer in each of the following :
1) Given f(D) y = x and if m,, m; are real and distinct roots of the A — E then C — F is

A) (Cp+Cyx) emrmx B) Cijcosmix +C;sinm; x
C) (C;+Cpe™ C) Ce™ +Ce™
ii) P.L of the differential equation (D>~ 7D + 12) y = > is
2x 2x
A) 2e¥ B) & C) 4e® D) e4

iii) The solution of the differential equation (D* — 6D + 13)y=0is
A) 3£2i B) C e+ e C) (Cicos2x+ Cosin2x) D) (C; + Cox) e
iv) By the method of undetermined coefficients P.I. of
y'+2y' + 4y = 2x* + 3e™ will be of the form.
A) a+bx+cx’ B) (a+tbx+cxd) +de* ) ax’+be™ D) acosx + b sin x.

(04 Marks)
b. Findthe P.I of (D*-5D + 1)y =1 +x% (04 Marks)
. d’y . dy _
c.  Solve the equation Fca 2d— +5y =e¢“sinx. (06 Marks)
X X
d.  Using method of undetermined coefficients, solve the equation y" + 2y' + 3y = x - cosx.
(06 Marks)

a. Select correct answer in each of the following :
1)  To find the P.I of the equation f(D)y = ¢™, by the method of undetermined
coefficients, we assume a trail solution as
A) L e™ B) Ae™ 0) —l-e"" D) None of these
f(D) f(a)
ii) The C.F of X°y" + xy' +y =2 cos’ (log x) is
A) Cicos (log x) + C; sin (log x) B) C,cosx+C;sinx
C) Cilog(cosx) + C; log (sin x) D) None of these.
i) Cauchy’s differential equation is a special case of Legendre’s linear equation if
A) a=1,b=1 B) a=0,b=1 C) a=1,b=0 D) a=2,b=2
iv) A differential equation y" - y' = 0 with the conditions y(0) = 1, y(1) =2 — e constitute

A) ainitial value problem B) aboundary value problem
C) aprobability value problem C) abending value problem. (04 Marks)
2
b.  Solve the initial value problem %th + 5% +6x=0 given that x(0) =0, %(O) =15.
(04 Marks)
2 d’y dy .
c. Solve (1+x) ) +(1+ X)E— +y = 2sin[log(l + x)]. (06 Marks)
X X

d.  Solve the equation y" + y = tan x, by the method of variation of parameters. (06 Marks)
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Select correct answer in each of the following :
i)  Laplace transform of f(t) : t > 0 is defined as

A) j: e'f()dt  B) jol e f()dt  C) f" e*f(t)dt D) j: e (t)dt

ii) Laplace transform of ™ is
1 1 1 1
A —— B) —— C D
) s—a ) s+a ) s’ +a’ ) st —a’
iii) Laplace transform of sin2t3(t-2) is
A) €*sin4 B) e*’sin2 C) e*Ssin2 D) e?%sin4.

iv) L{ j(: f(t)dt}=

A) %L{f(t} B) iL{f(t)} C) SizL{f(t)} D) None of these. (04 Marks)

Find the Laplace transform of cos 3t + 2", (04 Marks)
._.t . ..t .
e sint ¢ smt T
dt = Z

(06Marks)
Find the Laplace transform of the square wave function of period 2a define by
f(t)= kwhen0 <t<a
=-k whena<t<2a. (06 Marks)

Find the Laplace transform of and hence deduce that J.:

Select correct answer in each of the following :
i) L} {l} =
s
A) 0 B) 1 C) — D) 2

1

ii) Inverse Laplace transform of —————is
(s—a)"+b

A) % e“sinbt  B) e"sinbt C) 1 et in bt D) None of these.
a

1 1 _
1) L {(s—l)z}—

A) te' B) ¢ C) %e' D) ¢!
iv) L'{e™F(s)}=

A) f)u) B) f(t-a)u(t) C) f(t-a) u(t-a) D) None of these. (04 Marks)
‘ 3s+7
s$-25-3"

Find the inverse Laplace transform of (04 Marks)

) ) . S
Using Convolution theorem, find the inverse Laplace transform of fz—T? .(06 Marks)
) s“+a

Applying Laplace transform method, solve the equation
y" + 5y + 6y = 5¢%, given y(0)=2,y (0)=1. (06 Marks)

% % % %k %
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USN 06MAT21

Second Semester B.E. Degree Examination, Dec.09-Jan.10
Engineering Mathematics - 11

Time: 3 hrs. Max. Marks:100

Note:1. Answer any FIVE full questions,selecting atleast TWO
questions from each Part.
2. Answer all objectives type questions only on OMR sheet,
page No 5 of the Answer booklet.
3. Answer to the objective type questions on sheets other
than OMR will not be valued.

PART - A
1 a. Select correct answer in each of the following : (04 Marks)
i) The radius of curvature at a point (x,y) of y = a cosh( 5) is,
a

A) Y. B) x C) 2 D) None of these
a a y
i1) The radius of the circle of curvature is,

1

A) 1 B) p C) - D) p’.
p
iii) The Lagrange’s mean value theorem for the function f(x) = ¢" in the interval [0,1] is,
A) C=0.5413 B) C=23 C) C=03 D) None of these
iv) Maclaurin’s expansion of ¢* is
A) 1+x+ X, X B)1-X,X
) X '2—'+;‘+ ) - ;‘{'—37'
C) x+x*+x°+ .. D) None of these
b. Find the radius of curvature of the curve y = x* (x-a) at the point (a,0). (04 Marks)
¢. State and prove Lagrange’s Mean value theorem. (06 Marks)
d. Expand v1+sin2x using Maclaurin’s series up to the term containing x*. (06 Marks)

2 a. Select the correct answer in each of the following :

. X .
1) ——=——1s equal to,
xl_ito V1-cosx

A) _;_ B) 1 C) V2 D) None of these.
ii) Ifrt- S*>0,r<0 then f(a,b) is
A) Maximum value of f(x,y) B) Minimum value of f(x,y)
C) Saddle point D) None of these.
iii) IFL(x,y,2, M) =f(x,y, 2) + L (x, Yy, Z) is called,
A) Particular function B) Auxilliary function
C) General function D) None of these
iv) In a plane triangle ABC, the maximum value of COSA COSB COSC is,
3 1 5 25
A) . B) 2 ) g D) 2 (04 Marks)
b. Evaluate p (Secx)“™ . (04 Marks)

2
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c¢. Expand e™og(1+y) by Maclaurin’s theorem upto the third degree term. (06 Marks)
d. Find the minimum value of x*> + y* + z%, subject to the condition ax + by + cz = p. (06 Marks)

a.

Select the correct answer in each of the following :

2x
i) _”(x + y)dxdy is equal to
00

A) 4 B) 3 (G D) None of these
abe
ii) _”I x’y’z* dx dy dz is equal to
000
21.2..2 31.3.3 21.2..2
A)EI_’E B) a‘b’c C) a’b’c D)abc
3 27 27 . 9

iti) The value of B(%,%) is equal to

A) 3.1416 B) 5.678 C) 2 D) None of these
iv) The value of /(n+1) is,
A) n B) n+1 C) (n+1)! D) n! (04 Marks)
Evaluate L I Xy(x + y)dxdy over the region betweeny =xandy = X (04 Marks)
a X X+y
Evaluate I 1[ .[ e"""*dzdydx . (06 Marks)
0
72 - . .
Express L veotd do in terms of Beta function and hence evaluate (06 Marks)
Select the correct answer in each of the following : (04 Marks)

i) Using the following integral, work done by a force F can be calculated
A) Line integral  B) Surface integral C) Volume integral D) None of these

ii) The value of the line integral J- (y*dx + x*dy) where C is the boundary of the square
C

1<x<1, -lI<y<lis

A) 0 B) 2(x+y) C) 4 D)%

iil) Gauss divergence theorem is a relation between
A) aline integral and a surface integral
B) asurface integral and a volume integral.
C) aline integral and a volume integral.
D) two volume integrals.
iv) The spherical co-ordinate system is
A) orthogonal B) not orthogonal C) co-planar D) non — coplanar

If F = 3xyi — y%, evaluate IF -dr along the curve y = 2x* in the xy plane from (00) to (1,2).

(04 Marks)
Evaluate, by Green’s theorem, j(xy+y2)dx+x2dy , where C is bounded by y = x and
C

y= x2. (06 Marks)
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d. Express the vector F=71-2xJ + yK in cylindrical co-ordinates. (06 Marks)
PART -B
a. Select the correct answer in each of the following : (04 Marks)
i) The general solution of (D*+ W) y=0is
A) y=cjcos wx +c; sin wx B) y=cie™+ce™
C) y=c;sin wx + c; cos WX D) None of these.
ii) The P.IL of the differential equation y" + y =cos x is
A) ~l—sinx B) lcosx C) lxcosx D) lxsinx
2 2 2 2
iii) The complimentary function of (D*+D+1)y=0is
A) (cos-@x + isinl/—_én] B) (cos-‘/—gx +isin l/En]e%
2 2 2 2
0) (COS% X + isin {3—“} D) None of these.
iv) By the method of undetermined co-efficients y, of y" + 3y +2y=12x%is,
A) atbxtcx* B) a+bx C) ax+bx*+ex’ D) None of these.
d’y dy .
b. Solve —5+4——=sin2x. (04 Marks)
dx dx
2
c. Solve the equation —q—}zl + 2d_y -3y =e*cosx. (06 Marks)
dx dx
d. Using the method of undetermined co-efficients, solve the equation :
d’y dy )
—=+—= -2y =X +Ssinx 06 Marks
dx*>  dx Y (06 Marks)
a. Select the correct answer in each of the following : (04 Marks)
i) By the method of variation of parameters the value of W is called,
A) The Demorgan’s function B) Euler’s function
C) Wronskian of the function D) None of these.
ii) The general solution of (x’D*xD)y =0 is
A) y=ci+ce® B)y=ci+tex? C)y=citce” D) y=cix + cx’
2
iii) To transform xay—z—— x4 y =logx in to a linear differential equation with constant
_ X X
coefficient, put x =
A) e B) logt, C) ¢ D) None of these

iv) Solutions of the differential equation y" + y = 0, satisfying the conditions y(0) = 1 and

T
— (=2 1is,
y(zj

A) 2cosx+sinx B) cosx -sinx  C) cosx + 2sinx D) None of these.
2
b. Solve x’ i};— _ax Yy 6y = cos[2logx]. (04 Marks)
dx dx

c. Solve y" —2y'+ 2y = ¢” tan x by using the method of variation of parameters. (06 Marks)
2

d. Solve the initial value problem %—}2:+y =gin(x +a) satisfying the condition y(0) = 0 ;
X

y'(0) = 0. (06 Marks)
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7 a. Select the correct answer in each of the following : (04 Marks)
i) Laplace transform of t"e™ is
n! n+l n! n+
n ) ( 3+1 : C) n+l ) ( n)+l
(S+a) (S+a) (S-a) (S-a)
ii) Laplace transform of sin® 3t is
3 6 18 18
A B) ————— C) —————— D) ——
) S?+36 ) S(S* +36) ) S(S? +36) ) S?+36
iii) Laplace transform of f'(t) =
A) SL{f(t)} - f(0) B) F(s) C) SL{f(t)} -f'(0) D) None of these

iv) A unit step function is defined as,

A) u(t-a)={0 t<a a20 B) t-a=0
1 t>a
C) u(t-a)= {0 t>a D) None of these
1 t>a
b. Find the Laplace transform of ¢ cos” 3t. (04 Marks)
c. Find the Laplace transform of c~osa_t_¥&sbt_ + tsinat . (06 Marks)
t? 0<t<2
d. Express the function f(t) = )41 7.4
‘ 8 t>4
In terms of unit step function and find its Laplace transform. ‘ (06 Marks)
8 a. Select the correct answer in each of the following : (04 Marks)
1) Inverse Laplace transform of L 1S,
S?+4S+13
A) —1—6‘3‘sin3t B) le“z‘sinB't C) le“z'sin3t D) le3‘sin3t
S 2 3 4 . 2
ii) Inverse Laplace transform — - 1s,
S+
A) Sint B) Sinnt C) Cosmt D) None of these.
iii) Inverse Laplace transform of -SZ—+S3§S+_7 is,
7t? t?
A) 1+43t+ 5 B) 13t+ 5 C) 1-3t+7¢ D) None of these.

iv) L? {gln—} is possible only when n is

A) n>1 B) n>-1 C) n=1,2..... D) n<1.
b. Find the inverse Laplace transformof ___ S . : (04 Marks)
(2S-1)(3S-1)
¢. Using the convolution theorem, obtain the inverse Laplace transform of (Sz—sz—)z .
+a
(06 Marks)
d. Solve the differential equation %t—z 3§ty +2y=¢€" with y(0) = 0 = y'(0), using Laplace
transform method. (06 Marks)
kkkkx
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Second Semester B.E. Degree Examination, May/June 2010
Engineering Mathematics - Il

Time: 3 hrs. Max. Marks:100
Note:1.Answer any FIVE full questions, choosing at least two from each part.
2.Answer all objective type questions only in 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. Select the correct answer in each of the following :
i) Curvature of a straight line is

A) o B) zero C)Both A and B D) None of these.
ii) Radius of the curvature of the curve y =a sin 0 at the pole is
s a a
A) — B) -— C) = D) zero.
) 5 ) 5 ) 5 )

iii) If f(x) is continuous in the closed interval [a, b] differential in (a, b) then 3 at least one
value ¢ of X in (a, b) such that f'(c) =
f(b)-f(a)

A) gy {O*1@) o IO=T@) 1) N\one of these
b-a b+a b+a
iv) Maclaurin’s series expansion of log(l +x) is
2 3 4 2 3 4
A) x- 2 4 X X B) x- 2 4 X X
2 3 4 20 3 4
2 3 4 2 3 4
O) x+~}£—-+§—+§—+ ........... D) x+x—+x—+§—+ ........... (04 Marks)
2 3 4 20 3 4
b. Show that for the ellipse in the pedal form —17 = Lz+%——-}t7 , the radius of the curvature
p- a a‘b”
at the point (p, r) is a’b/p’. (04 Marks)
c. Verify the Roller theorem for the function f(x) = (x —a)"(x - b)", x € (a, b). (06 Marks)
d. Expand tan(—Z— +x) using the Maclaurin’s expansion upto the 4™ degree term. (06 Marks)

2 a. Select the correct answer in each of the following :
i) The basic fundamental indeterminate forms are

a2 B) = C)0 D) both A and B
0 0
1t i
ii) The value of logsinx ¢
X—>n/2 (n )
—=X
2
A) zero B) % C)-% D)-2
iii) The necessary and sufficient condition for maximum and minimum is
A) fixy) =0 B) fy(xy) =0 C) fy(xy) = 0 = fy(xy) D) None of these.
iv) In a plane triangle ABC, the maximum value of Cosa Cosb Cosc is,
A)3/8 B) 1/8 C)5/8 D) 25/8. (04 Marks)
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It NG
Evaluate 2-|— (04 Marks)
X—>a a
Expand tan™'(y/x) about the point (1, 1) up to 2™ degree term. (06 Marks)

Find the minimum value of x*+ y* + z* subject to the condition ax + by + cz = p. (06 Marks)

Select the correct answer in each of the following :

1 Jx
1) Value of _[ Ixy dx is
0 x
A) zero B) _ L O 1 D) 24
24 24

i1) R is the region of xy plane bounded by the curves y = yj(x) , y = y2(x) and line x = a, and
x =b. Then Hf(xy)dxdy is
R

y2(x) b : by (x)

&) [ ey dx B) [ [fCxy)dxdy
y=yi{x) x=a x=a y=y;(x)
b () ,

1)) I jf(x,y)dydx D) All are correct.
x=a y=y,(x}

1i1) I J'dxdy represents
R

A) Area of the region in polar form B) Area of the region in Cartesmn form
C)Both A and B D) None of these.
iv) The value of I'(n+1) is
A) nI'(n) B) n! COnm-1! D) Both A and B. (04 Marks)
If A is the area of the rectangular region bounded by the linesx=0,x=1andy=0,y=2
Evaluate J'(x2 +y?)dA. (04 Marks)
A
With usual notations, prove that v/x ['(2m)=2"""T(m)[(2m+1). (06 Marks)
1Jx
Evaluate J' Ixy dy dx, by changing the order of integration. (06 Marks)
0 x

Select the correct answer in each of the following :
1) If F is the force acted upon by the particle moves from one end of a curve to the other
end. Then the total work done by F is

A) J’ﬁxd} B) J’id} 0) jd} D) None of these.

ii) The line integral of F=xi+ xyj from O(0, 0) to P(1, 1) along the straight line is
A)1/3 B)-1/3 C)2/3 D) 4/3

iii) If ON/Ox , OM/0y are continuous functions, C is a simple closed curve enclosing the
region R in the xy - plane. The Green’s theorem states that

A) §de+Ndy j—~%jdd B) rj'de+Ndy jg-N-—%yl\ﬁ]d dy
C) Mdx +Ndy = [ %—%)d dy D) chdx Ndy = j{@\i-@}id
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iv) The cylindrical co-ordinate system is
A) Not orthogonal B) Orthogonal C) Coplanam D) Non-coplanar. (04 Marks)

Find the total work done by the force represented by F= 3xyi — yj — 2zxk, in moving a
particle round the circle x> + y* = 4. (04 Marks)

Verify the Green’s theorem for c{ (xy +y*)dx + x*dy, where c is the alosed curve of the

region bounded by y =x and y = x’. ' (06 Marks)

Express the vector A=zi- 2xj + yk, in cylindrical coordinates. (06 Marks)

PART-B

Select the correct answer in each of the following :
i) Solution of the differential equation (D* - a%)y is

A)ae ™ +ce™  B)(ax+b)e™  C)(c;+cx +esxD)e™ D) (cix + cpx)e™
ii) Particular integral of the differential equation (D* +5D + 6)y =¢€"is

A) e’ B)e*/12 C)e* /30 D)e*/ 6.

iii) Complementary function of y"— 2y’ +y=x€*sinx is

A) cre* + cpe™ B) (cix +¢c2)e*  C)(c1+ epx)e™ D) None of these.
iv) Particular integral of (D® — 4) y = sin 3x is

A)1/4 B)-1/13 C) 1/5 D) None of these. (04 Marks)
Solve (D* + D? + 4D +4)y =0 | (04 Marks)
Solve y” + 16y =X sin 3x. (06 Marks)

Solve (D2 —D-2)y=1-2x~9¢e™ by the method of undetermined coefficients. (06 Marks)

Select the correct answer in each of the following :
1) The wronskin of cos x and sin x is
A0 B)1 C)2 D) 4

2
ii) To transform (1+ x)> g—}; +(1+x) g—y +y =sin2[log(l1+n)] into a L.D.E. with constant
X X

coefficients put (1+x) =
A)e B) log x C)e* D)t.
iii) The solution of the differential equation y” + 6y =0 satisfies the condition y(0) = 1 and
y(n/2)=2 is
A)cosx +2sinx  B)2cosx +sinx  C) cosx — sinx D) None of these.

. . X . .
iv) cjcosax + cpsinax - % cosax is the general solution of
a

A) (D? + a®)y = sin ax B) (D? — a%)y = sin ax
) (D2 + az)y = COS ax D)(D + a)y =sinx (04 Marks)
; &’y dy
Solve x* —5 —x—+y=logx. (04 Marks)
dx dx
Solve y" -3y’ +2y = 1———1—7; , by variation of parameter method. (06 Marks)
+e
d’x _dx . dx
Solve e +5 I +6x =0. Give that x(0) =0, E(O) =15. | (06 Marks)
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Select the correct answer in each of the following :
i) Laplace transform of f{t), t > 0 is defined by

A) [e™f(ndt  B) fe'tdt € fe't(at D) [ef(t)dt
0 0 0 i
ii) Laplace transform of cos at is
a S 1 s
A B C D
) s +a’ ) s +a’ ) s*+a’ ) s?—a’
iii) L~ { (S)}
ft) 4 n
A) j f(t)dt B) j O) t" f(t). D) None of these.
0

iv) Laplace transform of f'(t) is

A)sf(s)-f(0) B)sf'(s)—f(0) C)f(s)-1(0) D) None of these. (04 Marks)
Find [ {e* +2t" -3 sin 3t +4 cosh 2t } (04 Marks)
If f(t) is a periodic function of period ‘w’, then show that

= 1 iy —st
L{E(t)} % - oje f(t)dt (06 Marks)
) sint o<t<m/2 . . .
Express the function f(t) = , in terms of unit step function and find its
cost t>m/2.

Laplace transform. (06 Marks)

Select the correct answer in each of the following :
_57% s
(s—a)’+b?
A) e'cosbt B) e*cosbt C) e™cosbt D) e*sinbt
2
ii) Inverse Laplace transform of [s——3—3s+—4:i is
S
A)1-3t+2¢%  B)10-3t+2¢ C)4-3t+4¢ D) None of these.

iii) L {u(t—a)}, where u (t — a) is a unit step function is

i) Inverse Laplace transform of

—as as

A) 3; B) ES- C) ™ D)se™

iv)L {8 (t—a)}, where 8(t —a) is n unit impulse function

—as

A) €™ B)e™ C) e D) S (04 Marks)
S

3s+2
s?—s-2

Find the inverse Laplace transform of (04 Marks)

(s>+a?)(s*+b?)
Solve the differential equation y"(t) + 4y'(t) + 4y(t) = ™ with y(0) = 0 y'(0), using the
Laplace transform method. (06 Marks)
* %k %k % *
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2
Using the convolution theorem obtain L“{ > } (06 Marks)



