USN 17TMATI11
First Semester B.E. Degree Examination, Dec.2018/Jan.2019
Engineering Mathematics - |
Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

2 Module-1
€ 1 a Findthen® derivative of — . (06 Marks)
£ (1+x)(1+2x)
< b. Prove that the following curves cut orthogonally r" = a" cos n 6 and " = b" sin n 8. (07 Marks)
‘é c. Find the radius of curvature of the curve r" =a" cos n 9. (07 Marks)
42
= b
B o 2 a  Ifcos’(y/b)=log(x/n)", then show that X ygs2 + (20 + 1)Xyns + 2n7yn = 0. (06 Marks)
?;‘D””" b. Find the pedal equation of the curve r* = a* sec 26. (07 Marks)
£F . : »  4a*(2a-x)
g < c. Find the radius of curvature for the curve y = — =~ =7 where the curve meets the
5 o X
E g X — axis. (07 Marks)
% 2 Module-2
e 3 a. Obtam the Taylor’s expansion of log. x about x = I upto the term containing fourth degree.
é §- (06 Marks)
— 1 I
9 Q ) re) + 72 au \
én“g b. Ifu=cosec’ % , show that x —+y@:—itan u. (07 Marks)
._g s v y+3 ox cy
& 3 ) ) G
S5 c. fu=x+3y" -7 v=4xlyz, w =2z — xy , find Mat(l,-l,O). (07 Marks)
S 2 o(X,y,2)
28
£ & OR
G E sin 2x — 2sin X
52 4 a  Evaluate {——3——-} (06 Marks)
E h% x-30 X
=l . . : :
g I b. Obtain the Maclaurin’s expansion of the function log(1+ x) upto 4" degree terms. (07 Marks)
52
§c?n c. Ifu=f i,l,f , prove thatx@+y@+z@=0. (07 Marks)
52 y Z X ox oy 0Oz
23
£ 5
> Module-3
©< 5 a. A particle moves along the curve,x =1 -t’,y=1+t*and z =2t - 5. Find the components
B of velocity and acceleration at t = 1 in the direction 2i + j + 2k. (06 Marks)
5 b. If F=(x+y+az)i+(bx+2y-z)j+(x+cy+2z)k, find a, b, ¢ such that Curl F= O and
g then find ¢ such that F = V. (07 Marks)
£ c. Prove thatdiv(¢ A)=¢ (div A)+ grad ¢. A . (07 Marks)
OR
1of2
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17TMATI11

6 a. The position vector of a particle at time t is T=cos (t-1) i + sin h (t-1) j + £ k. Find the

velocity and acceleration att = 1. (06 Marks)
b. If F=V(xy’z"), find div F and curl F at the point (1, -1, 1). (07 Marks)
c. Prove that Curl (0 A)=¢ (curl A)+ grad ¢ x A . (07 Marks)
Viedule-4
7 a. Find the reduction formula for j sin” x dx. (06 Marks)
t]
b. Solve x’ j_y —x’y=-y'cos x. (07 Marks)
i
¢. Show that the family of parabolas y* = 4a(x + a) is self orthogonal. (07 Marks)
OR
2
8 a. Evaluate —X—7dx. (06 Marks)
b (1+x%)?
. Solve (y* i 4x%)dx + (2xy e _ 3y')dy =0. (07 Marks)
c¢. A body in air at 25°C cools from 100°C to 75°C in | minute. Find the temperature of the
body at the end of 3 minutes. (07 Marks)
Module-5
9 a. Find the rank of the matrix

4 0 2 1
z 134 (06 Marks)

2 3 47

2 3 1 4

b. Find the numenically largest eigen value and the corresponding eigen vector of the matrix by
power method :

4 1 -1
A=| 2 3 —1|bytaking the initial approximation to the eigen vector as [1, 0.8, -0.87".

-2 1 5
Perform 3 iterations. (07 Marks)

¢.  Show that the transformation :
Yi = 2)(1 = 2X2 — X3, ¥a= —4)(_1 + 5)(3 + 3X3 and Vi= X —Xa—X3 1S regular and find the

inverse transformation. (07 Marks)
OR
10 a. Solve20x +y—-2z=17 ; 3x+ 20y —z=-18 ; 2x — 3y + 20z =25 by Gauss — Seidel
method. (06 Marks)
b. Diagonalize the matnx A = {_19 7 } (07 Marks)
-42 16
c. Reduce the quadratic form 2 x; + 2x3+ 2x; + 2x; x; into Canonical form, using orthogonal
transformation. (07 Marks)
o S
20f2
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Important Note : [. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treatcd as malpractice.

2. Any revealing of identification, appeal to evaluator and /or cquations written cg, 42+8

USN ’ ‘ 14AMATI1
First Semester B.E. Degree Examination, Dec.2018/Jan.2019
Engineering Mathematics - |

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, selecting
ONE full question from each module.
Module-1
1 Find the n™ derivative of y = e” sin(bx +c¢). (06 Marks)
Find the angle of intersection between the curves r=a(l+cos 0), r=b(] —cos0). (07 Marks)
Find the radius of curvature of the curve a”y=x’ —a’ at the point where the curve cuts the
X-ax1s. (07 Marks)
2 If y=tan™'x then prove that (1+x%)y, ., +2(n+1)xy,, +n(n+1y, =0. (06 Marks)
Find the pedal equation of Za 1+cosB. (07 Marks)
r
Find the radius of curvature of the curve r=a(l-cos8). (07 Marks)
Module-2
2 3 4
3 Using Maclaurin’s series, prove that v1+sin2x =1+x —352—— % + _;.Z +.l (06 Marks)
. o Xy o %
It u=sm {X Y } prove that xi—u+ yﬂ =2tanu. (07 Marks)
X+y ‘ ox oy
zX ‘ .V,
Ifu:g,\/:—,w:ﬂﬁnd J(uij. (07 Marks)
i ¥ - z X, Y, %
4 If Z=e"*""f(ax —by) prove that bg—z— +a% = 2abz . (06 Marks)
Lol 1
Evalyate lim|———— (07 Marks)
x>0 x°  sin”x
Find the extreme values of the function f(x,y)=x" +2xy+2y’ +2x+y. (07 Marks)
Module-3
S A particle moves on the curve x = 2t°, y =t> —4t, z=3t-5, where ‘t’ is the time. Find the
components of velocity and acceleration at time t = 1 in the direction of 1—3; +2k .
- (06 Marks)
e : . . Te T sin x
Using differention under integral sign, evaluate _[— dx (07 Marks)
X
4]
Show that div(curl A} =0 (07 Marks)
6 If ¥=%WxT, prove that curl v = 2% where W is a constant vector. (06 Marks)
Find div F and curl F, where F=V(x" +y* + 27 —3xyz). (07 Marks)
Trace the curve y*(a—x)=x",a>0. (07 Marks)

lof2
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Module-4
7 & Obtain reduction formula for fsin " xdx . (06 Marks)
b. Solve (e’ +ycosxy)dx +(xe’ +xcosxy)dy =0. ' (07 Marks)
¢. Find orthogonal trajectories of the family of curves + bvy_ 7 =1 where A is the
a~ b+
parameter. (07 Marks)
I

8 a. Evaluate J‘x"(l —x7 ) dx. (06 Marks)

: ;

dy :

b. Solve x s x'y", : (07 Marks)

c. A body originally at 80°C cools down at 60°C in 20 minutes, the temperature of the air
being 40°C. What will be the temperature of the body after 40 minutes from the original?

(07 Marks)
Module-5
9 a. Find the rank of the matrix ;
1 0 -3 -1
0 0 1 1
A= (06 Marks)
31 0 2
11 -2 0
: : . —5 B
b. Diagonalize the matrix A= 5 T0iE (07 Marks)
-0
c. Reduce the quadratic form 2x” +y* +z° +2xy—2xz—4yz to canonical form. Hence find its
rank, index and signature. : (07 Marks)

10 a. Solve x+y+z=9, 2x+y-z=0, 2x+ 5y +7z =52 by Gauss elimination method.
(06 Marks)
b. Show that, the transformation y, =2X,+X,+X;; ¥, =X, +X,+2X;, Yy, =X, —2X; Is
regular transformation and find the inverse transformation. (07 Marks)
¢. Find the largest eigen value and the corresponding eigen vector of the following matrix by
using power method

2 0 1
A=10 2 0
1 0 2
Taking [1 00]" as initial eigen vector. Take five iterations. (07 Marks)
EE S S
20f2
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USN ISMATII
First Semester B.E. Degree Examination, Dec.2018/Jan.2019
Engineering Mathematics -
Time: 3 hrs. . Max. Marks: 80
Note: Answer any FIVE full questions, choesing ONE full question from each module.

2 Moduie-1

£ : . l

£ 1 a Findy,ify= 2 3 (06 Marks)

£ -5x+6

= b.  Find the angle between the curves r = a(1+Cos 6) r’ =2’ Cos 20 (05 Marks)

(&3

5 , 4a"(2a-x :

= ¢. Find the radius of curvature for the curve y~ ——! where the curve meets x-axis.

% o . Y= N
< O .
EE (05 Marks)
~
s<
=5 OR
2 g 2 a Ifx=Sinty= Cosmt prove that (I-x*)y, . —(2n+Dxy, , +(m*=n')y, =0 (06 Marks)
g o b- Find the Pedalequation of the curve r'™ = a™(Cosm@ + Sinm8) (65 Marks)
PR € Show that for the curve r (1 - Cos8) = 2a p” varies as . (05 Marks)
§ § ) E -
g8
aE Module 2
é = 3 a. Obtain the Taylor’s expansxon of tan"'x in powers of x — 1 up to the term containing fourth
=58 degree. ; (06 Marks)
£ |
g & b. Evaluate Iim( ) (05 Marks)
= o X -5 X
o g o Ay E (x a8y R
>3 ¢ If z=x"tan [(z)~y“ tan”™'| — |show that =— y, . (05 Marks)
58 X y OX0y X" +y°
el
2 a OR
E5 2
[8) " X_
5 4 a. Usmg Maclaurm S series prove that NI+Sin2x =l+x-— + —_— . (06 Marks)
g é ‘ 2 24
== Xy z du  du &
5 5 b. 1fu=f 2 L2 prove that x —+y-—+z—=0. (05 Marks)
X vy z'x Cx dy 0z
® S p
%;:: c. Ifu= \/xlxz V= ‘\/sz: W= XX, find J LY. W . (05 Marks)
=3 S i X X5 X,
(8] - .
5% Module-3
BN § a. A particle moves along a curve whose parametric equations are x = e .y = 2 Cos3t.
g z =2 Sin 3t where t is the tlme Find the velocity and acceleration at any tlme t and also their
Z magmtudeg alt=0 "% (05 Marks)
% b.  Find div F and CuﬂF where F V(x®+ y A 3xyz) (05 Marks)
£
= c.

Show that F (Y. + )1+ (z+X)] + (x+y)k is irrotational. Also find a scalar potential such that

F = Vd) (06 Marks)

1 of2
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a.
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1ISMATI11

OR
If F=(3x%y - 2)i + (x2' + y}j - 2’2’k find grad (div F)at (2, -1, 0) (06 Marks)
Show that F = ’414}/{ 1s both solenoidal and irrotational. (05 Marks)
X*+y°
Prove curl (grad ¢) = 0 for any scalar function ¢. (05 Marks)
Module-4
Obtam reduction formula for JSin "xdx where n is a positive integer. (06 Marks)
{}
TG :
Fvaluate jCos"?vxSin *6x dx using reduction formula. . (05 Marks)
4 »
d S0S 51
Solve < 4 y.LOSX TINYTY . (05 Marks)
dx smmx+xcosy+x
OR
Obtain reduction formula for _[Cos"xdx where n is a positive integer. (06 Marks)
&l
Obtain the orthogonal trajectory of the family of curves r = a(1+Sin8) (05 Marks)
If the temperature of the air is 30°C and metal ball cools from 100°C to 70°C in 15 minutes,
find how long will it take for the metal ball to reach temperature of 40°C . (05 Marks)
Module-5
2 -1 -3 -1
. . [ 2 e ,
Find the rank of the matrix A = g 1 s (06 Marks)
0 1 I -1

Solve by Gauss Jordan method 2x + 5y + 72=52,2x +y-z=0,x+y+z=09. (05 Marks)
Find the largest eigen value and the corresponding eigen vector by power method given that

4 1 -1
A= 2 3 -1]|by taking the initial approximation to the eigen vector as [1 0.8, - 0.8]".
=% 1 3
(05 Marks)
OR
Use Gauss seidel method to solve the equations
X+y+54z=110,27x+6y-z=85, 6x+ 15y +2z="72. (06 Marks)
[-1 3 ,
Reduce the matrix to diagonal form A = L Ny and hence find A”. (05 Marks)

2

- 12xy + 4xz — 8yz nto canonical form.
(05 Marks)

Reduce the quadratic form 8x° + 7y + 3z
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17TMAT21
USN
Second Semester B.E. Degree Examination, Dec.2018/Jan.2019
Engineering Mathematics - il
Time: 3 hrs. Max. Marks: 100
. Note: Answer any FIVE full questions, choosing one full question from each module.
:“‘é Meodule-1
E 1 a Solve y"—y"+4y —4y=sin h(2x+3). (06 Marks)
e b Solve y"+2y' +y=2x+x". (07 Marks)
§ Solve (D” +1)y = tanx by method of variation of parameter. (07 Marks)
g3
g OR
= ”‘O? 2 a. Solve (D' -1y =3cos2x, where D= T (06 Marks)
o X
= ‘:}‘ b. Solve y"—6y +9y=7e™ —log2. (07 Marks)
§ §° c. Solve y"—=3y +2y=x"+e" by the method of un-determined coefficients. (07 Marks)
i E Module-2
= 3 a Solve x’y"+xy +9y=23x"+sin(3logx). (06 Marks)
g dy ) d
= b. Solve y _y) +(x—y)-—x—x =0. (07 Marks)
g3 dx dx
0 = . o ) X . A o
i c. Solve (px—y)}py+x)=2p by reducing it into Cluiraut’s form by taking X =x"and Y = y".
S (07 Marks)
S =
> 5
Es OR
28 4 a Solve 3x+2)y"+3(3x+2)y' —36y=8x"+4x +1. (06 Marks)
g o 2 2
g I b. Solve p~ +2pycotx -y~ =0. (07 Marks)
§ § c. Show that the equation xp° +px —py+1—y=0 is Clairaut’s equation and find its general
§%F and singular solution. (07 Marks)
53
@ Module-3
§£ 5 2 Form the partial differential equation of the equation Ix +my+nz=¢(x*+y*+2°) by
§ g eliminating the arbitrary function. (06 Marks)
£ 2 o u
o< b. Solve —=x+y. (07 Marks)
—_ &
.g c. Derive the one dimensional heat equation u, =c*.u__ (07 Marks)
Z
£ OR
= 6 a Form the partial differential equation of the equation —)f—;- +- '}’—-;— + -Z-,-' =1 by eliminating
a- o
arbitrary constants. (06 Marks)

[ of2
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. &z . 0z .
b. Solve —=z. given that z= 0 and _w; =smnx wheny=0. (07 Marks)
cy &

~ 2

L L . : : . & u

¢. Obtain the solution of one dimensional wave equation — = ¢’ %
ot

by the method of

ox”
separation of variables for the positive constant. (07 Marks)
Module-4
| 7 x-z
7 a. Evaluate ” J‘(x +y+z)dydxdz. (06 Marks)
A0 x-2
I vlex”
b. Evaluate J Iy‘dydx by changing the order of integration. (07 Marks)
U 1§}
c. Derive the relation between Beta and Gamma function as B(m.n) = Ilmﬂ (07 Marks)
m+n
OR
1 \‘l'-.\"i
8 a. Evaluate j jx" -ydxdy (06 Marks)
0 1]
b. Evaluate f Jf sz +y?dydx by changing into polar coordinates. (07 Marks)
gl 1]
¢ dx . ,
¢. Evaluate j————4 by expressing in terms of beta function. (07 Marks)
+
(1
Module-5
: - . In at
9 a. Find (1) L{tcosat] (1) L{Sm 2 } (06 Marks)
t
b. Find the Laplace transform of the full wave rectifier f(t)=Esmwt. 0<t< T with
w
T s
period —. (07 Marks)
W
c. Solve y"+k’y=0 given that y(0) = 2, y'(0) = 0 using Laplace transform. (07 Marks)
OR
: s+2
10 a. Find Inverse Laplace transform of ———. (06 Marks)
sT(s+3)

b. Express the function
Jcost, O<t<n

f(t)y=+ .
|sint, t>=
in terms of unit step function and hence find its Laplace transform. (07 Marks)
. ! . .

¢. Find Inverse Laplace transform of ———— using convolution theorem. (07 Marks)

s(s”+a”)

R
20f2
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USN 15SMAT21

Second Semester B.E. Degree Examination, Dec.2018/Jan.2019
Engineering Mathematics - il

Time: 3 hrs. Max. Marks: 80

" Note: Answer any FIVE full questions, choosing ONE full question from each module.

EL ) Module-1

g 1 a Solve 3 y —4y =cosh(2x — 1)+ 3" by inverse differential operator method. (06 Marks)

5=l X"

3 _dly _dy « : : : o
- b. Solve ot 2(? +3y=¢" cosx by inverse differential operator method. (05 Marks)
53 N
ji;i:; c. Solve (D™ + 1)y =cosec x by the method of variation of parameters. (05 Marks)
£
3 : OR
2 A 2 a. Solve (D’ —5D>+8D—4)y=(e"+ 1)* by inverse differential operator method. (06 Marks)
o < .
5 “23 b. Solve E—}: —y=(l+x7")e" by inverse differential operator method. (05 Marks)
S 8 X )
5 E c. Solve (D2 —3D+2)y=x"+¢e" by the method of undetermined coefficients, (05 Marks)
25 ‘ Module-2
5 g 3 a Solve Xy txy +y= sin’(log x) (06 Marks)
g2 b. Solve p " +p(x+y)+xy=0 (05 Marks)
25 ¢. Solve p=sin(y—xp). Also find its singular solution. (05 Marks)
T8
53 ) OR
) i 17" 1 N2
E 3 4 a. Solve (1 = 2x)° y" = 6(1 + 2x)y" + 16y = 8(1 + 2x) (06 Marks)
25 . Solve xp™ —2yp = 0 (05 Marks)
£ & ¢. Solve y=2px+yp (05 Marks)
e .
S5 Module-3
25 5 a. Form the partial differential equation from z=f{x + ay) + g(x — ay) by eliminating arbitrary
5 B functions f and g (06 Marks)
:ﬁ;% 3’z . ! Oz
2 e b. Solve A sInxcosy, given P =-2cosy when x =0 and when y is odd multiple
o = L Y
2 0
£ & oft z=0. (05 Marks)
£ & . ) . . 'y Loy
C < ¢. Derive one dimensional wave equation —=Cc —=. (05 Marks)
— ot X"
Q
o
3 _ OR
§ 6 a. Obtain the partial differential equation by eliminating a, b, ¢ from z = ax’ + bxy + cy’.
é (06 Marks)
= & . . %

b. Solve f‘ =z, given that z=¢" and ? =e™" wheny=0. (05 Marks)
. Oy
1 of2
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1¢ a.

Obtain the various possible solutions of one dimensional heat equation e _ c’
ot

method of variables separable.

Module-4
Evaluatej :f \J‘Tﬂxyzdzdydx

I 1I'x 0

a a
N . xdxd
Change the order of integration in _{ I . yﬁ and hence evaluate.

X +y

0 v
07

T —— 7 de
Prove that +/sin 8doO x
1[ ;‘: /sin®

=275

OR

a4 yat-xT

Evaluate Jﬂ J y?./x* +y? dydx by changing into polar coordinates.

] 0

ISMAT21

2
, 0u

by the

2

Ox
(05 Marks)

(06 Marks)

(05 Marks)

(05 Marks)

(06 Marks)

Find by double integration the area bounded between the parabolas y? = 4ax and x° = 4ay.

I'(m) I'(n)

Prove that B{m,n)= Fm )

Module-5
—at -bt
Find (i) L{te *sin’t } (ii) L{E—te—}
Given f{t) =t , 0 <t <2a and f(t + 2a) = f{t), find L{f(t)}.

Using Laplace transforms solve the differential equation
y' =2y +y=e" withy(0)=0andy'(0)=1.

OR
. G 2s-1
Find L' —"——
s +2s+17
: : . s
Using convolution theorem find L N
(s"+a’)y
cost : O<t<sm
Express f{t) = {cos2t @ m<t<2m
cos3t t>27

interms of unit step function and hence find its Laplace transforms.

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal Library
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14MAT21

USN { ‘

Second Semester B.E. Degree Examination, Dec.2018/Jan.2019
Engineering Mathematics - Il

Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions, selecting
at least ONE question from each part.

Module-1
d'y 4
1 a. Solve: —5tay= 0. (06 Marks)
dx
b. Solve: (D - 2)° y= 8(e:ZX + sin 2x + x). (07 Marks)
2
¢. Using the method of variation of parameters solve d_z +4y=tan2x. (07 Marks)
dx
2 a. Solve (D*+ 4D’ - 5D - 36D - 36)y = 0. (06 Marks)
2
b. Solve: d—é’ + 4y — xsinx +sin 2x . (07 Marks)
dx
c. Solve by the method of undetermined coefficients (D2 —-2D)y = €" sin x. (07 Marks)
Module-2
d’y d
3 a. Solve: xz—)zl—x—y+y:logx. (06 Marks)
dx dx
b. Solve:P*+2pycotx= yz. (07 Marks)
¢. Find the general and singular solution of the equation sin pxcosy = cospxsiny + p.
(07 Marks)
dx dy
4 a Solve: —-Tx+y=0, —2>-2x-5y=0. . 06 Mark
o y at y ( arks)
2 dPy
b. Solve: (J+x) d— +(1+ x) + y = 2sinf{log(1+ x)}. (07 Marks)
X
c. Solve:y—2px=tan" (x p°). (07 Marks)
Module-3
S a. Solve: 6—22 = sin x sin y for which i) =-2siny when x = 0 and z = 0 when y is an odd
ox0y oy
multiple of —;E (06 Marks)
. . o du 5o
b. Obtain the solution of one dimensional heat equation —=c¢ 5 by the method of
ot Ox
separation of variables. (07 Marks)
1Vi- x2 vli- x2 z
dz dy dx
¢. Evaluate : J I j 3 (07 Marks)
b0 0 1-x2-y-z

l1of2
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6 a. Form the partial differential equation by eliminating the arbitrary function form

Z=yf{x)+x g(y). (06 Marks)
b. Solve 22 = a2 given th hen x =0, & = asi 2
- Solve —=2a"z given that when x = ,§—351nyand—:0. (807 Marks)
0x 5 %
2-x

12-
¢. Change the order of integration in JA f x y dx dy and hence evaluate the same. (07 Marks)
0.2

X

Module-4
22
7 a. Find the area of the ellipse X—7 + y_7 =1, by double integration. (06 Marks)
a~ b~
b. Prove that B(m,n) = M (87 Marks)
I'(m+n)
c. Express the vector zi — 2xj +yk in cylindrical coordinates. (07 Marks)

8 a. Find the volume generated by the revolution of the Cardioide r = a(1 + cos 8) about the
initial line. (06 Marks)

. TL.
/2 )
b. Prove that f\/sine do x j
0 0

de
=T (07 Marks)
~/sin®
¢. Prove that Spherical polar coordinate system is orthogonal. (07 Marks)
Module-5
9 a Find L{e‘t “Tnt} (06 Marks)
bt Drwwithelgraphiof thelpetiodietuncibRzrmmsy o
: aw t § e periodic function : = .
raw the graph o pet ( I eyt
Where f(t + 2m) = f(t) find L{f(t)}. (07 Marks)
. - -1 S
¢. Using convolution theorem, evaluate L ——5 (" (07 Marks)
(s"+a”)

3
10 a. Find: L{(J{—%) } (06 Marks)

» sin t, 0<t£%
b. Express f(t) =

cost, t> %
interms of unit step function and hence find L{f(t)}. (07 Marks)
¢. Solve : y"+2y"—y' —2y =0, using Laplace transforming with y(0)=y'(0)=0, y"(0)=6.

(07 Marks)

% % % k%

20f2
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Third Semester B.E. Degree Examination, Dec.2018/Jan.2019
Engineering Mathematics - Il
Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing
ONE full question from each module.

Module-1
1 a. Find the Fourier series expansion for the periodic function f{x), if in one second
X 0, —n<x<0
f(x)= . (08 Marks)
X; O<x<m

b. Expand the function f(x) = x(7—x) over the interval (0, ) in half range Fourier cosine series.
(06 Marks)

c. The following value of function y gives the displacement in inches of a certain machine part
for rotations x of a flywheel. Expand y-in terms of Fourier series upto the second harmonic.

50, will be treated as malpractice.

g)i)
g
4
&
Hal
£ oo Rotations X |0 | n/6 | 2n/6 | 3n/6 | 4/6 | S1/6 |
E s Displacement | v | 0 | 92 | 144 | 178 | 173 11.7] 0
8 E" (06 Marks)
§ g OR
£ 2 a. Find the Fourier series expansion for the function :
29 X | 0<x<l
58 f(x)=
= 5 m(2-x); 1<x<2
%’g TCZ 2% |
3 5 and deduce — =) ———. (08 Marks)
; g 1]:1(2n—1)“
:_% : b. Expand in Fourier series f(x) = ( - X)* over the interval 0 < x < 2. (06 Marks)
g £ c. The following table gives the variations of periodic current over a period T.
£ o t (secs) 0 | T/6 | T/3 | T/2 | 213 | 5T/6 | T
3 g A (Amps) 1.98 | 1.30 | 1.05 | 1.30 | -0.88 | --0.25 | 1.98
ég Expand the function (periodic current) by Fourier series and show that there is a direct
2 &5 current part of 0.75 amp and also obtain amplitude of first harmonic. (06 Marks)
S g
el
S Module-2
2 . . I-x2; |x|l
ag 3 a. Find Fourier transform of f(x)= ’
0; Ixp1
S 5 0 .
— o and hence evaluate j wdx ) (08 Marks)
8 0 X
Q
i b. Find Fourier Cosine transform of the function :
g 4x ; O0<x<l
B f(x)=44-x; l<x<4 (06 Marks)
0 ; X >4
¢. Find z-transforms of : i) a" sinn® ii)a" cosnd. (06 Marks)

1 of 3
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a.

d.

b.

17"MAT31

OR
Fa o
. e . . ) X sin mx
Find Fouricr sine transform of f{x) = ¢ ™ and hence evaluate : f—a—dx,ln >0.
0 1+x
(08 Marks)
¥, q . {nm
Find z-transtorm of u,, = cos hl = +0 |. (06 Marks)
TS

Solve the difference cquation using z-transforms u,, 5 +6u,,j +9u, =2" .Given uy=u; = 0.

(06 Marks)
Module-3
110 - 1s the acute angle between the two regression lines relating the variables x and y. show
- ¢ ’
(1-+7 ) oxoy
that Tan0 :=l e —:—-—)"7- . (08 Marks)
S Ox Oy )

Indicate the significance ot the casesr =21 and r=0.
Fit a straight line y = ax +b for the data.

x| 12 15 | 21 25
50 | 70 | 100 | 120

(06 Marks)
Find & real root of the equation by using Newton-Raphson method near x = 0.5, xe* = 2.
perform three iterations. (06 Marks)

OR
Compute the coefticient of corrclation and equation of regression of lines for the data :

x| 1 2131415 6 | 7
v 9| & [10]12]11]13] 14

(08 Marks)
The Growth of an organism after x -- hours is given in the following table :
x (hours) S 15120 | 30 | 35 | 40
y (Growth) | 10 14 | 25 | 40 | 50 | 62
Find the best values of a and b in the formula y = ae”™ to fit this data. (06 Marks)

Find a real root of the equation cos x = 3x — 1 correct to three decimals by using Regula —
False position method, given that root lies in between 0.6 and 0.7. Perform three iterations.

(06 Marks)
Module-4

Find v(8) from y(1) = 24, y(3) = 120, y(5) = 336, y(7) = 720 by using Newton's backward
difference mterpolation formula. (08 Marks)
Define f{x) - as a polynomial in x for the following data using Newton’s divided difference
formula. (06 Marks)

X -4 -1 0 2 5

flx)| 1245 | 33 5 9 1335

¢

: ¢ d : : . .

Evaluate the integral 1= J —4—(-1—% using Simpson’s 131“(1 rule using 7 ordinates. (06 Marks)

4% + 5

¢

2 0f3
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OR
8 a. For the following data calculate the differences and obtain backward difference interpolation
polvnomial. Hence find {0.35). (08 Marks)

X 0.1 0.2 0.3 0.4 0.5
f(x)|] 1.40 | 1.56 | [.76 | 2.0 | 228

b. Using Lagrange’s interpolation find y when x = 10.

x| 5 6 9 1|
12 | 13 | 14 ] 16 |
{06 Marks)
|
¢. Evaluate J 5 dx by Weddle’s rule considering scven ordinates. (06 Marks)
§ 1+x-

Module-5
- . . . 2 2 5 2 .. .
9 a. Verify the Green’s theorem in the plane for j(x” + v adx +3xTvdy where C - is the circle
<
kRl 2 . 0,0
x+y" =4 traced in positive sense. (08 Marks)

b.  Evaluate J(sin z.dx —cos xdy + sin vdx) by using Stokes thcorem. where C - is the boundary
C

oftherectangle 0 < x <n, 0 <y < land z=3. (06 Marks)
|
. . . . ) : ;
¢. Find the curve on which the functional : _[[y S 1 2xy]dx with y(@) = 00 w1y = 1 can be
0
extremised. (06 Marks)
OR
10 a. Given f=(3x" —y)+xz+(yz— x)k cvaluate [t -dr from (0. 0. M to (1. 1. 1) along the
&
paths x=t,y=t"and z =1’ (08 Marks)
. : o of d(ef
b. Derive Euler’s equation in the form ——-—| —= [=0. (06 Marks)
cdy dx\ <y
¢. Prove that the shortest distance between two points in a plane is a straight line. (06 Marks)
ok ok ook
3of3
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USN ' 1I5SMAT31

Third Semester B.E. Degree Examination,Dec.2018/Jan.2019
Engineering Mathematics - 11§

Time: 3 hrs. Max. Marks: 80
Note: Answer FIVE full questions, choosing one full question from each module.

Module-1
1 a An alternating current after . passing through a rectifier has the form.

[ Isinx forO<x<n
o form<x<2xm
where 1;is the maximum ¢urrent and the period is 27. Express | as a Fourier series.
: : (08 Marks)

50, will be treated as malpractice.

b. Determine the constant term and the first cosine and sine terms of the Fourier series
expansion of y.from the following data: (08 Marks)

0 X

—ax

b.  Find the Fourier sine transform of

é)
&
E
gooo %
R x° [0 [45 ]90 [135 [180]225 270315
£ o y |2 4U5]1 05 [0 |05 |t |15
; g
ER= . OR
é g 2 a Obtam the Fourier series expansron of the functlon f(x) ’x‘ in (- . 7t) and hence deduce
Z g that, '
= 5 111 nt D
o = = T =% 4P == 9P 00000 = S v (06 Marks)
&8 3 5 8
'E B b. Find the Fourier sex:ies expansion of the function,
53 , ix in 0<x<I
2 g (e . (05 Marks)
=2 2 2-x¥in 1<x <2
QO
é s C. The followmg table gives the variations of periodic current over a period.
2 r

E & - | t(sec) Rl T T _’I: 1 2T ST T
g5 g | 6 | 3 12| 3 | 6
&S A(amplitude) | 1.98 | 1.30 | 1.05 | 1.3 | —0.88 | —0.25 | 1.98
o 2 'Show by harmonic analysas that there is a direct current part of 0.75 amp in the variable
§E ,cu‘rrent and obtam the amphtude of first harmonic. (05 Marks)
50 o]
[= Y]
3 % ¢ “Module-2
S8 ) L : det . 1 forix) <a
=2 3 a. Find the complex Fourier transform of the function f (x)= . . Hence evaluate
S & ’ 0 fcr’xl >a
— - .
" sin X
2 J dx . ‘ (06 Marks)
Z.
g
2. (05 Marks)
= X

By -2
¢.  Compute the inverse z-transforms of I gt . (05 Marks)

(52— 1)(5z +2)
I of3

i
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OR
Find the z-transform of e™n+sinn % ; (06 Marks)
Solve y, ., +6y, ., +9y, =2" with y, =y, =0 using z-transform. (05 Marks)
4 0<x<l
Find the Fourier cosine transform of, f(x)=<4~x l<x<4. (05 Marks)
10 x >4
‘Meodule-3

Find the Correlation coefficient and equations of regression liries for the following data:

x| 11213415
vy 25387
(06 Marks)
Fit a straight line to the following data:
x| 0}1 2 3 4
y|1]1.8133745|63
(05 Marks)

Find a real root of the equation xe® =cosx correct to three decimal places that lies between
0.5 and 0.6 using Regula-falsi method. (05 Marks)

OR 3
The following regression equations were obtained from a correlation table.
y=0.516x+33.73

x =0.516y +32.52

Find the value of (i) Correlation coefficient . (ii) Mean of x’s (’iii)" Mean of y’s.

. (06 Marks)
Fit a second degree parabola to the following data:
X 1.0 1.5 2.0 - 2.5 3.0. 3.5 4.0
y 1 1.3 J.6% 2.0 %7 34 4.1
(0S5 Marks)

Use Newton-Raphson’s method to find a real root of xsinx+cosx =0 near x =, carry
out three iterations. (05 Marks)

Module-4
The following data gives the melting point of an alloy of lead and zinc, where t is the
temperature in "C and P is the percentage of lead in the alloy:
P% |60 |70 {80 |90

t 226 | 250 | 276 | 304
Find the melting point of the alloy containing 84% of lead, using Newton’s interpolation
formula. (06 Marks)

Apply Lagrange’s interpolation formula to find a polynomial which passes through the
points (0, —20), (1, —12), (3,—20) and (4, —24) (05 Marks)

R
th

. T . 3 e
Find the approximate value of J.\/cos 8d6 by Simpson’s s rule by dividing it into 6 equal
0

parts. (05 Marks)

20f3

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal Library -



ISMAT31
OR
8 a. From the following table :
X" 10 20 30 40 50 | 60
cosx | 0.9848 | 0.9397 | 0.8660 | 0.7660 | 0.6428 | 0.5
Calculate cos25" using Newton’s forward interpolation formula. (06 Marks)
b. Use Newton’s divided difference formula and find f{6) from the following data:
X e 7 I 13 A
f(x) :| 150|392 | 1452|2366 | 5202
(05 Marks)
!
¢ Evaluate f lc—i:( using Weddle’s rule by taking equidistant ordinates. (05 Marks)
] X
Module-5 i
9 a. Find the area between the parabolas y~ = 4x and x” = 4y with the help of Green’s theorem in
a plane. ' (06 Marks)

t

b. Solve the variational problem bj (12xy + y”*)dx = 0 under the conditions y(0) = 3. y(1) = 6.
0

(05 Marks)

Prove that the shortest distance between two points in a plane is along the straight line

o

joining them. (05 Marks)
OR
10 a. A cable hangs freely under gravity from the fixed points. Show that the shape of the curve is
a catenary. (06 Marks)
b. Use Stoke’s theorem to evaluate for F = (x2 + yz)i — 2xyj taken around the rectangle bounded
by the lines x =ta,y=0,y=b. (05 Marks)

C.  Evaluate H(yzi + zxj + xyk ).Ads where S is the surface of the sphere x* + y* + 2" = a” in the
S
first octant. (05 Marks)

30f3
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USN 1SMAT41
Fourth Semester B.E. Degree Examination, Dec.2018/Jan.2019
Engineering Mathematics - IV
Time: 3 hrs. Max. Marks: 80
3 Note: Answer any FIVE full questions, choosing
k! ONE full question from each module.
=
&
8 Module-1
B
g d
a§ 1 Using Taylor’s series method solve d—y = x? +y2 with y(0) = 1 and hence find y(0.1) and
a0 = X
§§ consider upto %" degree. (06 Marks)
[
o | Using modified Euler’s method solve :_y =1+ with y(1) = 2 then find y(1.2) in two steps.
g % X X
.; g, (0S Marks)
s ¥ _ dy x+y . .
© g Given T :T, give that y(0) = 2, y(0.5) = 2.636, y(1) = 3.595 and y(1.5) = 4.968 then
5 2 dx
S E find value of y at x = 2 using Milne’s predictor and corrector formulae. (05 Marks)
=
2 OR
R
¥ .
E g 2 Using modified Euler’s method solve d—y:x+\/§, with y(0) = [ then find y(0.2) with
I Z
; g h=02. (06 Marks)
52 dy y-x . . . . .
Z 3 Solve — = , with y(0) = I and hence find y(0.1) by taking one steps using Runge-
& & dx  y+x
S I Kutta method of fourth order. (05 Marks)
#.g . 2. 2
S3 . d I+ r . _
x Given d—yzﬁ—"z*)y, given that y(0) = 1, y(0.1) = 1.06. ¥(0.2) = 1.12 and y(0.3) = 121
§E2 X
a :f?: then evaluate y(0.4) using Adam’s — Bash forth method. (05 Marks)
%i % Module-2
8 2
o & 2
PN oo 47y 2dy : . : ;
» 3 Given d—ZZK_y’ y(0) = 1, y'(0) = 2, evaluate y(0.1) and y'(0.1) using Runge-Kutta
2 e
(]
i method of fourth order. (06 Marks)
8 2 42
é_ Solve the Bessel’s differential equation : & dd7y+xg+ (‘x2 — nz)y =0leading to Jy(x).
Bani X
5 R ) (05 Marks)
Express x” + 2x” — 4x + 5 in terms of Legendre polynomials. (05 Marks)

| of 3
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OR

h,a

&
o

S AT41

Using Milne’s method. obtain an approximate solution at the point x = 0.8 of the problem

d?y dy . .

= 1 —2y— using the following data :

dx dx
X 0 0.2 0.4 0.6
y 0 0.02 0.0795 | 0.1762
y | 0} 01996 | 0.3937 | 0.5689

1

(06 Marks)

If oo and B are two distinct roots of Jy(x) = 0 then P-T jx Joax) ), Bx)dx={0 if a=j.

)

With usual notation, prove that J +%(x) =

Module-3

State and prove Cauchy-Riemann equation in Cartesian form.
Find analytic function {{z) whose imaginary part isv = ( —%)sin 8.

. . " Z
Discuss the transformation of @ = e,

OR
State and prove Cauchy’s integral formula.
2z
Emulate ¢ ————— dz where ¢ 15 |z| = 3 using Cauchy’s residue theorem.
(z+1Wz-2)

Find the bilinear transtormation which mapsz=-1,0, [ into ®=0, 1, 31.
Moduie-4

Derive mean and variance of the binomial distribution.
A random variable x has the following probability mass function.

X 0 | 1 2 13145
P(x) | k | 3k | 5k | 7k | 9k | 1k

) findk ) find p(x<3) 1) findp(3 <x<5).
The joint distribution of two random variable x and y as follows :
Y 4 2 7
X
3 [ F |3
N I I

Compute : 1) E(x) and E(y) 11) E(xy) 1u1) cov(xy).

20f3
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| 1SMAT41’
OR

8 a. 2% of the fuses manufactured by a firm are found defective. Find the probability that a box

containing 200 fuses contains. 1) no defective fuses ii) 3 or more defective fuses. (06 Marks)

b. In a test on 2000 electric bulbs. It was found that the life of a particular brand was

distributed normally with an average life of 2040 hours and S.D 60 hours. Estimate the
number of bulbs likely to burn (P(0 <z < 1.83) = 0.4664 P(1.33)=0.4082, P(2) = 0.4772)

1) more than 2150 11) less than 1960 1) more than 1920 but less than 2160 hours. (05 Marks)

c. The joint probability distribution of two random variable X and Y given by the following

table:
Y
X 1 3 9
, [T X
3 24 2
] ]
4 — — 0
4 4
| 1 ]
6 == - -
8 24 12

Find marginal distribution of X and Y and evaluate cov(XY).
(05 Marks)

Module-S

9 a  Define: 1) Null hypothesis 11) significance level 11i) Type-I and Type-I1 error. (06 Marks)
b. Ten individual are chosen at random from a population and their height in inches are found
to be 63, 63, 66, 67, 68, 69, 70, 70, 71, 71. Test the hypothesis that mean height of the
universe 1s 66 inches. Given that (tggs = 2.262 for 9d.f) (05 Marks)

c. Find the unique fixed probability vector for the regular stochastic matrix :

(05 Marks)

s R
R
e N N

OR

10 a. A com is tossed 1000 times and head turns up 540 times. Decide on the hypothesis that the
coin is unbiased. (06 Marks)
b. Four coins are tossed 100 times and following results were obtained :

No. of heads 0 1 2 3 14
Frequency 5 129 |36 125] 5

Fit a binomial distribution for the data and test the goodness of fit ‘X(?j'()_g =9.49/. (05 Marks)

c. A student’s study habit are as follows. If he studies one night, he is 70% sure not to study
the next night. On the other hand if he does not study one night he is 60% sure not to study
the next night. In the long run how often does he study? (05 Marks)

Jof3
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USN 17MATDIP31

Third Semester B.E. Degree Examination, Dec.2018/Jan.2019
Additional Mathematics -

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1

6 nB
I a  Prove that (1 +cos0 +1sin@)" + (1 + cosd — i sin)" = 2" cos“[ 2) cos( 2 j (08 Marks)

50, will be treated as malpractice.

. b. Express V3+i inthe polar form and hence find its modulus and amplitude. (06 Marks)
2 ¢.  Find the sine of the angle between vectors a = i+ j +k and b=2i— 33 +2k (06 Marks)
g
ol OR
[o10}
= 3+41 . :

24 2 a  Express - in the form x + 1y. (08 Marks)
g b — 4
5 @ 2 2L ° ~ e o
2§ b. Ifthe vector 2i+Xj+k=0 and 4i—2j-2k are perpendicular to each other, find A.
5 g S , ) ) ) A (06 Marks)
é Z ¢. Find A, such that the vectors 2i—j+k, 1+2j-3k, 3i+Xj+5k are coplanar. (06 Marks)
S &
5 ° Module-2
= O el E " S
;5“0% 3 a Ify=e"™ * provethat (I =X )ym2—(2n+ Dxyy: 1 — (0" +a%)y, =0 (08 Marks)
<8 o<
5 5 . . do
> £ b.  With usual notations, prove that tand =r—. (06 Marks)
=
S dr
= ® Pyt du  cu
g 8 c. If u= 10& X) + yq prove that XR—+y—= 1. (06 Marks)
é s X" +y” ax ay
g A
g =
;8 _ L OR _
g3 4 a  Using Maclaurin’s series, expand tanx upto the term containing x . (08 Marks)
g E b. Find the pedal equation of r = a(l — cos). (06 Marks)
ER- . 3 a . Ou,v,w
&«5 c. If u=x+3yz—z3, v=4x"yz and w=2z" —xy, find —(——) at (1,—1.0). (06 Marks)
2 o &(x.y,2)
s 8 Meodule-3
= ? a2
" : 5 a. Obtain a reduction formula for Jcos” xdx, (n>0). (08 Marks)
t’. 0
o a 7
£ b. Evaluate J‘X“dx (06 Marks)
g 0 /az _ 2
= 2
= c. Evaluate J. fxy‘ dx dy (06 Marks)
11
[ of 2
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OR
6 a. Obtawn areduction formula for fsin "xdx ,(n>0) (08 Marks)
0
b. Evaluate j“xzx/Zax —x" dx (06 Marks)
0
Yoz Xy
¢. Evaluate j I j(x + v+ z)dxdydz (06 Marks)
b Xy
Module-4

7 a. A particle moves along the curve x = 2t°, y = t* — 4t and z = 3t — 5, where ‘t’ is the time.
Find its velocity and acceleration vectors and also magnitude of velocity and acceleration

att=1. (08 Marks)

b. In which direction of the directional derivative of x’yz" is maximum at (2, 1. —1) and find

the magnitude of this maximum. (06 Marks)

c¢. Show that F = (y+ z)i +(x+ z)} +(x+ y)f( is irrotational. (06 Marks)

OR

8 a Ifp=xyz -xyz findVdand|Vd|at (1,-1, 1). (08 Marks)
b, If F-= (x+y+ I)i + ] —(x+ y)l; , show that F . CulF =0. (06 Marks)

c. Ifx=t+1, y=4t—3, z=2t — 6t represents the parametric equation of a curve, find the
angle between the tangentsatt =1 and t = 2. (06 Marks)

Module-5
9 a  Solve: (x tan2 — ¥ sec? Zjdx = xsec’ Zdy (08 Marks)
X X X X
2 dy
b. Solve: xy(l+xy >§_ =] (06 Marks)
X
c. Solve: d—y + y.cosx FSmyTY 0 (06 Marks)
dx sinx+xcosy+x
OR

10 a. Solve: B3y +2x+4)dx — (4x+ 6y+ S)dy=0 (08 Marks)
b. Solve: (I+y*)dx=(tan'y — x)dy (06 Marks)

¢. Solve: (ylogy)dx +(x —log y)dy=0. (06 Marks)

20f2
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Third Semester B.E. Degree Examination,“])ec,zm8/Jan.2019
Additional Mathematics -

Time: 3 hrs. Max. Marks: 80
Note: Answer FIVE full questions, choosing ONE full question from each module.

8 Module-1

g . . 3-4/2i)?

£ 1 &  Find the modulus and amplitude of L—% _ (06 Marks)
= i + 21

8 b. Find the cube root of (1-i). = : (05 Marks)
5 . : e _

- ¢. Prove that L STn chi lcosej = cos(nE —nb |+ .isin(n T ne) ) (05 Marks)
S 1+sin®-icos@ 2 2

E | OR

= 2 a. Forany three vector 4, b, ¢ show that

I e e e e -
{a+ b,b+c,c+ a]zZ{abc} (06 Marks)
b. Find théf;,‘,valu'e of A so that the vectors a =2i — 33 +k, b=1+ 23 ~3k and ¢ =} +2k are
coplanar. (05 Marks)
€. Find the angle between the vectors a=5i— 3 +k and b=2i — 3} + 6k (05 Marks)
Module-2
3 a Find the n™ derivative of "cosx cos2x cos3x . (06 Marks)

b. If y=acos(logx) + bsin(log x), prove that X’Yo. + (20 + Dxy, . + (0 + 1)y, =0.(05 Marks)
¢. Find the angle between the radius veetor and tangents for the curve r°c0s20 =a? (05 Marks)

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

4 a Ify z)é-&f‘““‘?’f# (ax —by) prove that bcj—u + a?:u~ =2abu . (66 Marks)
ey @ OX Oy
b. Ify - sm'l(uj prové that x@ + y@ =tanu . (05 Marks)
ke X—y % dy
c. Ifx=u(l-v), y=uv.Find () . (05 Marks)
a(u,v)
- Module-3
5 a. Obtain the reduction formula for fcos" xdx (n>0). (06 Marks)
0
1
b. Evaluate J‘x(’\/ [—x" dx. (05 Marks)
0
11 y“, ‘
¢. Evaluate J. j .[ xyzdxdydz . (05 Marks)
000
[ of2
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OR
)
6 a. Obtain the reduction formula for Isin“ xdx , n>0. (06 Marks)
0
2 g
b. Evaluate J‘\xz(a2 ~x*)2dx. (85 Marks)
0
1Vx
¢. Evaluate Jf fxydydx . ‘ (05 Marks)
0 0
Module-4

7 a A particle moves along a curve x=e"', y=2cos3t, z=2sin3t where t is the time.
Determine the component of velocity and acceleration vector at t = 0 in the direction of
i+j+k_ (08 Marks)

b. Find the value of the constant a, b, such that F=(axy+z')1+(3x>—z)j+ (bxz2 - y)ﬁ is

urotational. (08 Marks)
OR
8 a IfF= (x+y+ '1)? + } —{(x+ y)lAc show that F-curlF =0. (06 Marks)
If §(x,y,2)=x" +y" +2° —3xyz find V¢ at (1, —1,2). (05 Marks)
c. Find the directional derivative ¢(x.y,z)=x’yz+4xz" at (1,~2,~1)in the direction of
21— -2k - (05 Marks)
Module-5
dy y e
9 a  Solve == . (06 Marks)
dx x-— :;xy
b. Solve ye™dx + (xexy + Zy)dy =0 (05 Marks)
c. d_y_ﬂzﬂxg_ (05 Marks)
dx  x
OR
10 a. Solve dy Y, sin(lj . (06 Marks)
dx x X
. Solve (y3 = 3x2y)dx = (x3 = 3xyz)dy =) (05 Marks)
C. Solve (l SR )dx + (x — tan™ y)dy =0 (05 Marks)
k ok ok ok ok
20f2
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Time: 3 hrs.

ISMATDIP41

Fourth Semester B.E. Degree Examination, Dec.2018/Jan.2019

Additional Mathematics - 1I

Max. Marks: 80

Note: Answer any FIVE full questions, choosing one full question from each module.
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Meodule-1
2 —Eiwsd -1

T
Find the rank of matrix A=| "= -

Solve by Gauss elimii}‘a%‘igbzimethod:
2x+y+4z=12 Mx+lly-z=33 8x =3y + 2z =20
Find all the eigen/Valiies of the matrix :

» OR S
Find the values of K, such that the matrix A may_ha\iéz,the rank equal to 3:
111 1%

X, —2%, +3x, =2 3%, —x, +4x, =4 2%, +%, —2x,=5

Find all the eigen values and corresponding eigen vectors of the matrix

7D? + 11D + 6)y = 0.
du.‘fzi"%-4d—x+29x =0
4 dt

Solve the initjal ¥a ﬁ‘

Subject to gﬁga”éonditions x(0) =0, 3—? (=15

(05 Marks)

(05 Mavrks)

(06 Marks)

(05 Marks)

(05 Marks)

(66 Marks)

(05 Marks)

(05 Marks)

Using the method of un “:’t'eif."r“hined coefficients, solve (D* —4D+3)y=20cosx (06 Marks)

Solve (D? —2D#4)y =€ cosx .
Solve (D? +4)y&=x>+27 .

(05 Marks)
(05 Marks)

Using the method of variation of parameters, find the solution of (D? = 2D + 1)y =¢' /.

I of3
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Module-3
. cos3t—cos4t
5 a. Find the Laplace transform of ————— .
t
b. Find L{tsin’ t} : (05 Marks)
¢. Express the following function interms of Heaviside unit step function and hence find the
Laplace transform where

(05 Marks)

[t o<i<2 .,
f(t)= (06 Marks)
144 t>2
OR
| esint :
6 a Find L{ t } : : (05 Marks)
b. Using Laplace transform evaluate jﬂe”“rsin2 3tdt. (05 Marks)

(}
. j { 0<t<a
C. It f(t):\

. 1 as
f(t+2a)=f(t), show that L[f(t)]=—tanh| —|. (06 Mark
[2a-t a<t<2a ( ) =1 LF0)] s° (2) L

Module-4
. . S+5
7 a. Find inverse Laplace transform of ————. (05 Marks)
$°—6s+13
o & 44
b. Find inverse Laplace transform of log| ———|. (05 Marks)
s(s+4)(z—4)

¢. Solve by using Laplace transform method y"(t)+4y(t)=0, given that y(0) =2, y'(0) = 0.
) ’ (06 Marks)

OR
8 a. Find L’ —q— } ; (05 Marks)
(s +D(s +4)
b. Find 1" g”—“'),e— (65 Marks)
(s+1)?

¢.  Solve by using Laplace transform method y"+5y'+6y=5¢*", y(0) =2, y'(0) = 1.
(06 Marks)

Module-5
9 a. There are 10 students of which three are graduates. If a committee of five is to be formed,
what is the probability that there are (1) only 2 graduates (11) atleast 2 graduates? (65 Marks)
b. In a school 25% of the students failed in the first language, 15% of the students failed in
sccond language and 10% of the students failed in both. If a student 1s selected at random
find the probability that :
1) He failed in first language if he had failed in the second language.
11) He failed in second language if he had failed in the first language. (05 Marks)
¢. In a bolt factory there are four machines A, B, C and D manufacturing respectively 20%,
15%, 25%, 40% of the total production. Out of these 5%, 4%, 3% and 2% are defective. If a
bolt drawn at random was found defective what is the probability that it was manufactured
by A or D. (06 Marks)
2 0f3
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OR
10 a. From 6 positive and 8 negative numbers, 4 numbers are chosen at random (without

replacement) and multiplied. What is the probability that the product is a positive number?
(05 Marks)

” : . . I
b. Three students A, B, C write an entrance examination. Their chances of passing are Pl

2 B3
and % respectively. Find the probability that (1) atleast one of them passes (ii) all of them

passes. (05 Marks)
c. Three major parties A, B, C are contending for power in the elections of a state and the
chance of their winning the clection 1s in the ratio 1:3:5. The partics A. B. C respectively

- . ! 2 : -
have probability of banning the online lottery 3 3 % What is the probability that there

will be a ban on the online lottery in the state? What is the probability that the ban is from
the party ‘C’? , (06 Marks)

EE I I

Jof3
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USN ISMAT21
Second Semester B.E. Degree Examination, June/July 2019
Advanced Cailculus and Numerical Methods
Time: 3 hrs. Max. Marks: 100
. Note: Answer any FIVE full questions, choosing ONE full question from each module.
§ Module-1
£ 1 a IfF=V& +y +2z'—3xyz), find divF and curlF. (06 Marks)
S b. Find the angle between the surfaces x> + y* + 22 =9 and z = x> + y? — 3  at the point
g (2, -1, 2). (07 Marks)
ag c. Find the value of a, b, ¢ such that F=(axy+bz")i+(3x —cz)j+(3xz’ —y)k
EE is rrotational, also find the scalar potential ¢ such that 1?=V¢. (07 Marks)
§g
B OR
24 2 a. Find the total work done in moving a particle in the force field F=23xyi—5z+10xk
o g along the curve x =t+1, y=2t", z=t' fromt=ltot=2. (06 Marks)
- z b. Using Green’s theorem, evaluate
g E J—(xy +y”)dx + x’dy, where C is bounded by y = x and y = x". (07 Marks)
£2 ¢
£2 c. Using Divergence theorem, evaluate IFds, where F=(x"—yz)i+(y’ —xz)j+(z° — xy)k
el !
< O
§)~g taken over the rectangular parallelepiped 0 <x<a, 0<y<b, 0<z<c. (07 Marks)
S5 3 a Solve (D”-3D+2)y=2x"+sin2x. (06 Marks)
ENe b. Solve (D™ +1)y=sec x by the method of variation of parameter. (07 Marks)
28 ¢. Solve x’y" — 4xy + 6y = cos(2 logx) (07 Marks)
£Eg
# 5 OR
58 4 a Solve (D'-4D +4)y=e" +sinx (06 Marks)
s Z b. Solve (x+1)’y" + (x+1)y’ +y = 2sin[loge(x+1)] (07 Marks)
8= C. The current i and the charge q in a series containing an inductance L, capacitance C,
on @ 3
= & . A o o d . .
=z éﬂ emf E, satisfy the differential equation L 9 +%: E. Express q and i interms of 't
o 3 2 :
& @ given that L, C, E are constants and the value of 1 and q are both zero mitially. (07 Marks)
52
~ o Module-3
2 5 a. Form the partial differential equation by elimination of arbitrary function from
z Px+y+z x + y2 + zg) =0 (06 Marks)
&;': ~3
= cC Z
S b. Solve = Cos(2x + 3y) (07 Marks)
E ox~oy
. _ _ o . au  ,o'u
¢. Derive one dimensional heat equation in the standard formas — =C P (07 Marks)
ct X
[of2
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6 a.

b.

C.

7 a.

b.

C.

8§ a

b.

C.

C.

10 a.

b.

C.

ISMVIAT21

OR
&’z . 0z
Solve ——~+z= 0 such that z=e¢" where x =0 and o =1 when x=0. (06 Marks)
Ox”
oz &
Solve (mz — ny) — + (nx = /:’z)—Z =y —mx (07 Marks)
ox dy
] . . . . . o'y ,@u .
Find all possible solutions of one dimensional wave equation ——-=C = using the
ot” -
method of separation of variables. (07 Marks)
Module-4
) . . +l n
Discuss the nature of the series Z (n m]) x". (06 Marks)
n=1 n
: . . 2 .
With usual notation prove that J, ,(x)=,/— sinx (07 Marks)
X
Ifx' +2x —x+ 1 =aP; +bP.cP, +dP, . find a, b, ¢ and d using Legendre’s polynomial.
(07 Marks)
OR
Discuss the nature of the series
X X !
e P e D e (06 Marks)
12 34 34
Obtain the series solution of Legendre’s differential equation in terms of P (x)
(1 =x7)y" —2xy' + n(n+1)y =0 (07 Marks)
Express x* — 3x” + x_interms of Legendre’s polynomial. (07 Marks)
Module-5
Find the real root of the equation xsinx + cosx = 0 near x = m using Newton-Raphson
method. Carry out 3 iterations. (06 Marks)

From the following data, find the number of students who have obtained (i) less than 45
marks (11) between 40 and 45 marks.

Marks 30-40 | 40-50|50-60 | 60—70| 70 - 80
No. of Students 31 42 51 35 31
(07 Marks)
Q [ ) ) 3 th ) .
Evaluate .3 dx using Simpson’s = rule by taking 7 ordinates. (07 Marks)
8]
OR
Find the real root of the equation x log;y x = 1.2 which lies between 2 and 3 using
Regula-Falsi method. (06 Marks)
Using Lagrange’s interpolation formula, find y at x = 4, for the given data:
X 0 I 2 5
y 2 3 12 147
(07 Marks)
Evaluate j.logc x dx using Weddle’s rule by taking six equal parts. (07 Marks)
4

2 of 2
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First Semester B.E. Degree Examination, June/July 2019
Calculus and Linear Algebra

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-}

. . ¢
1 a  With usual notation, prove that tan ¢ = 1(%) : (06 Marks)
r

b. Find the radius of curvature of a’y = x3_— a’ at the point where the curve cuts the x-axis.

50, will be treated as malpractice.

% (06 Marks)
, _ .

) . Show that the evolute of the parabola y* = 4ax is 27ay” = 4(x — 2a)’. (08 Marks)
4
2 OR
g e 2 a. Prove that the pedal equation of the curve r =a cosn() is a"p=r". (06 Marks)
A < b.  Show that for the curve (1 — cos8) = 2a, p’ varies as r°. (06 Marks)
E iﬁﬂ C.  Find the angle between the polar curves r = a(1 — cos8) and r = b(1 + cos8). (08 Marks)
<~ @
= .
oz Module-2
[SI] 5 °_ 5 o — . i
g B 3 a. Expand log(l + cosx) by Maclaurin’s series up to the term containing x". (06 Marks)
v oG 1ix
= lim |a*+b*+c*
58 b. Evaluate c T (07 Marks)
=58 X —0 3
o G " . ,
._%“ § ¢. Find the extreme values of the function f(x, y)=x’ +y' —3x — 12y + 20. - (07 Marks)
}1 % ,‘ OR A A
= X v4 du au
E‘TO; 4 a Ifu=f —_,Z — |then prove that x - —+y —+z-—=0 (06 Marks)
) y zZ X ax ay 0z
g =
8 f’ (u V )
s b. Ifu=x+3y -7, v=4xlyz, w= 27" —xy. Fvaluate— at the pont (1, -1, 0).
o (X, y.2)

9]
z b= (07 Marks)
5 ¢. A rectangular box, open at the top, is to have a volume of 32 cubic feet. Find the dimensions
%‘g of the box, if the total surface area 1s minimum. (07 Marks)
e
% Module-3
3 - 5 a Evaluate by changing the order of integration
C'S é a 2V ‘t\
~ o j j dy-dx , a>0 (06 Marks)
z b. I~md the area bounded between the circle x> + y* = a’ and the line x + y = a. (07 Marks)
P
. ¢.  Prove that B(m, n) =" (07 Marks)
& m+n

l of2
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10  a.

18SMATH1

w

OR
¢ b oa
Evaluate I j J(xz +y’ +7) dzdy.dx (06 Marks)
-¢ -bh -a
Find the area bounded by the ellipse X; + y; =1 by double integration. (07 Marks)
Show that f ] 9, T\/ sin 6.d0 = (07 Marks)
ARV
Module-4
Solve (1+¢° -")dx+e“"-‘:(1—i)dy:0 (06 Marks)
y
If the air 15 maintained at 30°C and the temperature of the body cools from 80°C to 60°C in
12 minutes. Find the temperature of the body after 24 minutes. (07 Marks)
Solve yp’+ (x—y)p—x=0. (07 Marks)
OR

dy 3

Solve d_ +y-tanx =y’ -secx (06 Marks)
X
Find the orthogonal trajectory of the family of the curves r"-cosn@ = a”, where a is a
parameter. (07 Marks)
Solve the equation (px — y) - (py + x) = 2p by reducing into Clairaut’s form taking the
substitution X =x°, Y = y2 (07 Marks)
Module-5

Find the rank of the matrix

b2 -2 3

2 5 -4 . :

= s ) by applying elementary Row transformations. (06 Marks)

2 4 -1 6
Solve the following system of equations by Gauss-Jordan method:

X+ty+z=9 2x+y—-2z=0, 2Zx+ S5y + 7z=52 (07 Marks)
Using Rayleigh’s power method find the largest eigen value and corresponding eigen vector
2 0 1
of the matrix A=|0 2 0] with X' = (1, 0, O)']' as the initial eigen vector carry out
1 0 2
5 iterations. (07 Marks)
OR

For what values of & and p the system of equations.

X+y+z=6, x+t2y+3z=10, x+2y+Aiz=p may have

1) Unique solution 11) Infinite number of solutions 11) No solution. (06 Marks)

3. . .
Reduce the matrix A :( 4] into diagonal form. (07 Marks)

Solve the following system of equations by Gauss-Seidel method
20k +y—2z=17, 3x + 20y —z=-18, 2x — 3y + 20z = 25. Carry out 3 iterations. (07 Marks)

ok ok ok %

20f2
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First Semester B.E. Degree Examination, June/July 2019

Engineering Mathematics - |
Time: 3 hrs.

Note: Answer any FIVE full questions, choosing
ONE full question from each module.

Module-1
1 a  Find the n™ derivative of sin 2x sin 3x.
b.  Find the angle between the two curves r = — = b __
l+cos0 1 —cosB

C.  Find the radius of curvature for the curve x* +y' =3xy at (3/2, 3/2).

Module-2

X+y ox
v4 Xz X O(uv
c. If u=l~,v=——,w=—ythen find J = fu W) :
X y z A(xyz)
OR
1*
: hm tan X Sx
4 a. E\aluateX o (—X ) .
2 3 4
b. Using Maclaurin’s series, prove that v1+sin2x =1 +x — |XT - % + |XT -

Il Gu tdu 1@
C. Ifu=f{2x -3y, 3y — 4z, 4z — 2x) then prove that — N L
2 0x 30y 40z

Module-3

A particle moves along the cuvre I =(t'—4t)1+ (¢ +4t) J+ (82

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

l
)]
o

b. Find the constant a and b such that F=(axy +2’)1+(3x” —z) J+ (bxz’

Important Nole :

and find scalar potential function ¢ such that F= V.

c. Prove that CLlI’i(d)K) = dcurl At gradd x A
fof2
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=0.

Max. Marks: 100

(06 Marks)

(07 Marks)

(07 Marks)

OR
2 2 Ify=cos(mlogx) thenprove that x"y, , +(2n+1xy, +(m" +n’)y, =0. (06 Marks)
b. With usual notation prove that tan ¢ = r? . (07 Marks)
N
c. Find the pedal equation of the curve ™ =a™ cosm®6 . (07 Marks)

3 a. Find the Taylor’s series of log(cosx) in powers of (x — n/3) upto fourth degrees terms.

(06 Marks)

13 R =
S xT+y cu du . )
b. If u=tan 1[—}/] then prove that X — + y— =sin 2u by using Euler’s theorem.(07 Marks)
ay

(07 Marks)

(06 Marks)

+ — ——— (07 Marks)

(07 Marks)

~3t°)Kk. Find the

components of velocity and acceleration in the direction of 1-3 j+ 2k att=0. (06 Marks)

A
—y)kis irrotational
(07 Marks)

(07 Marks)



1I7TMATI11

OR
X1+ i : . i .
6 3. Show that vector field F= X: yf 1s both solenoidal and wrotational. (06 Marks)
XT+y”
b. If F= (x+y+1) i+ ji)—(x + y)E then prove that F = curl F = 0 . (07 Marks)
c. Show that div(curl}i) =0. (07 Marks)
Module-4
7 a. Obtam reduction formula for jsin " x dx(n>0). (06 Marks)
b. Solve the differential equation ;i_y +yCcotx =cosx . (07 Marks)
X
¢. Find the orthogonal trajectory of the curve r = a( 1+ sin 0). (07 Marks)
OR
T[.2
8 a. Evaluate Isixf@cos“@de. (06 Marks)

0
b.  Solve the differential equation : (2xy +y —tan y)dx + (x> — x tan” y + sec’ y)dy =0.

(07 Marks)
c. If the temperature of air is 30°C and the substance cools from 100°C to 70°C in 15 mins.
Find when the temperature will be 40°C. (07 Marks)
Module-5
1 1 1 6
, . =t 25 . .
9 a. Find the rank of the matrix R by reducing to Echelon form. (06 Marks)
2 -2 3 7
6 -2 2
b.  Find the largest eigen value and egien vector of the matrix :| -2 3 —1|by taking initial
2 =1 3

vector as [ 1 1 1]" by using Rayleigh’s power method. Carry out five iteration. (67 Marks)
¢. Reduce 8x’ + 7y° + 32" — 12xy + 4xz — 8yz into canonical form. using orthogonal
transformation. (07 Marks)

OR
10 a. Solve the system of equations
10x+ y+ z=12
x+10y+ z=12
x+ y+10z=12

by using Gauss-Seidel method. Carry out three iterations. (06 Marks)
. _ . 5 4
b. Diagonalise the matrix A = {I ’J . (87 Marks)

¢.  Show that the transformation
yi=x; +2x2 + 5x;
Y2 = 2X1 =P 4X3 + 1 1X3
yi=—X2+ 2X;3
is regular. Write down inverse transformation. (07 Marks)

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal Library
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First Semester B.E. Degree Examination, June/July 2019
Engineering Mathematics - |

Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing ONE full question frem each module.
Module-1
o 1 ) . Tx+6
2 a. Find the n" derivative of - (05 Marks)
s 2x°+7x+6
—;f b. Find the angle between the radius vector and the tangent for the curve
7 ' =a" (cosm6 +sinm8). (05 Marks)
3 c. Show that the radius of curvature at any point 8 on the cycloid x = a (6§ + sinf).
S v =a(l —cos 0) is 4 acos(6/2) (06 Marks)
= OR .
oE 2 a. Ifx=sintandy=cosmt, prove that (1— X )yg.2>— (2nt1) Xy,-; + (M~ ~ n’) vn="0. (05 Marks)
£ = - . ~ 3 2]
g ? b. Find the pedal equation of the curve 1 = a” sec 20. (05 Marks)
e . . rd6
= £ c. Prove with usual notation tan ¢ = — . (06 Marks)
E W dr
5 of
2§ Module-2
== 3 a. Expand ¢"™ using Maclaurin’s series upto third degree term. (05 Marks)
A li
2 b. Evaluate ok (05 Marks)
= Xx=>0]37 §in'x
£ 5
i dudu
ER c. Ifu=e™'™, flax - by), prove that b— +a— = 2abu (06 Marks)
%g 1654 ?
E S OR
& . . . ~ Y
£2 4 a. Expand sin x in ascending power of ©/2 upto the term containing x™. (05 Marks)
23 Xy e
g = b. If u=tan™'| =——— | show thatx us+ y uy = sin2u. (05 Marks)
El X-y
E g yZ ZX Xy . (u,v,w)
v c. fu=—,v=—,w=-" Find —————. (06 Marks)
5z X y z a(x.¥,2)
z 3 :
g E Module-3 _
= 5 a. Find the angle between the surfaces x™ + y" + 27 = 9 and x™ + y~ - z = 3 at the point
;3;5[) (2,-1,2). (05 Marks)
= £ -y
{d—g b. Show that F=(y+2z)i+(x+z)j+(x+y)k is irrotational. Also find a scalar function ¢ such
B =
O -
B g that F=Vé. ‘ (05 Marks)
St i > -
- c. Provethat V. (pA) = (V- -A)+Vo-A. (06 Marks)
o
= ‘ OR
= .
5 6 a. ProvethatCurl (¢ A)=¢(CurtA)+ graddpx A (05 Marks)
£ b. A particle moves along the curve C ; x =t — 4t, y = £ + 4t, z = 8" — 3t" where "t denotes
the time. Find the component of acceleration at t = 2 along the tangent. (05 Marks)
1of2
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b.

9 A

10 a.

b.

ISMATI11

Show that F = (2xy” + y2)i+(2x y+ xz + 2yz")j+(2y°z+ xy)kis a conservative force

field. Find its scalar potential.
Module-4
Obtam the reduction formula for J.sin” xdx.

Solve (y2e™ +4x*)dx + (2xye™ —3y*)dy = 0.
Find the orthogonal trajectories of r = a (1+sin0).

OR

-

0

Solve (yf‘ — SXZy)dX + (X}' = 3xy2)dy =0.

(06 Marks)

(05 Marks)

(05 Marks)
(06 Marks)

(05 Marks)

(05 Marks)

A bottle of mineral water at a room temperature of 72°F 1s kept in a refrigerator where the

temperature 15 44°F . Atter half an hour, water cooled to 61°F
1} What is the temperature of the mineral water in another half an hour?
11) How long will it take to cool to 50°F?

Module-5
Find the rank of the matrix
2 -1 =3 -1

101 L =1}
Find the largest eigen value and corresponding cigenvector of the matrix

6 -2 2
A={-2 3 —1| bypowermethod taking X =[1,1, 1]’
2 -1 3

. 3 . .
Reduce the matrix A :{ 4] to the diagonal form.

Use Gauss elimination method to solve

2x+vy+dz=12

dx +1ly—-z=33

8x =3y +27=20

Find the inverse transformation of the following linear transformation.
Y, =X, + 2%, +5x,

Y. =2x +4x, +11x,

Y. = =X, +2X,

Reduce the quadratic form 2x; +2x; +2x; + 2x,x, to the Cannonical form.

20f2
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First Semester B.E. Degree Examination, June/July 2019
Engineering Mathematics —

Time: 3 hrs. ‘ Max. Marks: 100

Note: Answer any FIVE full questions, choosing one full question from each module.

Module-1
5 1 a Ifx=tan (logy) then prove that (1+x7)y ., +[2(n+Dx 1]y, +nn+1)y, =0. (06 Marks)
E b. Prove that the angle of intersection between the curves r=a (1 — cos 6) and r = 2a cos0 as
? 12 (m+ cos™ (1/3). (07 Marks)
S c. Define the curvature and radius of curvature of a curve. Derive the expression for radius of
= curvature in polar form. (07 Marks)
2108 OR
P 2 a. State Leibnitz theorem for n" derive of product of two functions. Find the n™ derivative of
-z y=x"logx. (06 Marks)
ot ]
BT - . . 2a 2a
%nc/'g b. Find the angle of intersection between the curves — =1+cosd and — =1--cos0.
24 r r
A (07 Marks)
5D
oo - . . . 5. .3 3a 3a
28 c. Find the radius of curvature of the curve x” + y~ = 3axy at v |° (07 Marks)

Modale-2 .
3 a. Expand logx in the powers of (x-1) upto and including (x-1)" and hence compute log (1.1).

(06 Marks)
b. Define homogeneous function. Give suitable example.

&
o (=1 ~
5 o . o x4+ . cu du
= 2 If u=cos™ __y_!, find x——+y—. (07 Marks)
zs Jx + \/§J ox T ady
> 2 ¢.  Find the extreme values of the function f(x, y) = X+ y3 — 3axy. (07 Marks)
: OR
) i Limit { e¥sinx—x’ —x
i 4 a. Evaluate - . (06 Marks)
= x—=> 0 x"+xlog(1-x)
g 3
: . (X v z ou cu u
g b. If u=f|—,=, =], find the value of x—+y—+z—. (07 Marks)
y z X ox T oy oz
i . . . . Xy, 7
&3 c. Ix=rsimOcosd,y=rsinbsind, z=rcosb, find the value of J . (07 Marks)
g o r, 0,6
5B
a s
o= Module-3
o S 4. Find a, b and ¢ such that F=(axy—z")i+(bx? +2)j+(bxz’ +cy)k is irrotational and find
'/: the scalar potential. (06 Marks)
g . rtan”'ax s . . L . .
] b. Prove that I—dx =—log(l+a), a> 0 using differentiation under integration.
E o x(l+x) 2
(07 Marks)
c.  Apply the general rule to trace the curve r=a (1 + cos8). (07 Marks)
1 of2
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OR
6 a. Find the directional derivative of ¢ =x’yz+4xz’ at (1, -2, -1) in the direction of 2i - j- 2k.
(06 Marks)

b. Evaluate flgglwdx and hence prove that .flog(l *X) Elog.’Z ) (07 Marks)
¢ 1+xC
¢. Apply the general rule to trace the curve x*° + yZ/’ =a*?, (07 Marks)
Module-4

7 a. Establish the reduction formula for Isin“‘ xcos" xdx and hence find Jsin" xcos” dx .
[}
(06 Marks)
d —(ycosx +siny+vy
b. Solve & (_y Y Y). (07 Marks)
dx SINX +Xcosy+X

c. Find the orthogonal trajectory of r" = a" cosn®. (07 Marks)

OR

8 a. Establish the reduction formula of J.sm xdx and evaluate _[ (06 Marks)

\/1_—

dy

b. Solve Xd—+y=x3y6. (07 Marks)
X

c. A 12 volt battery is connected to a series circuit in which the inductance is 1/2 Henry and the

resistance is 10 ohms. Determine the current I if the initial current is zero. (07 Marks)
Module-5
21 3 5

_ . 4 2 1 3 . _
9 a. Find the rank ofthe matrix A = c 4 o using elementary transformations.

8 4 -3 -1

(06 Marks)
b. Use Gauss-Seidal iterative method to solve the system of equations 20x + y - 2z — 17,
3x + 20y — z = -18 and 2x — 3y + 20z = 25. (Use three iterations). Take initial values for

{X,y,z} as {0,0, 0}. (07 Marks)

¢. Find the largest Eigen value and the comresponding Eigen vector of the matrix
2 -1 0

A=|-1 2 -1 by Rayleigh’s power method. (Use x® =[1 0 0]". Take 5 iterations.
0 -1 2

(07 Marks)

OR
10 a. Solve by Gauss elimination method the system of equations,
Xtyt+tz+t=2,2x—-y+2z—-t=-5,3x+2y+3z+4t=7 and x-2y—3z+2t=35,
(06 Marks)

b. Reduce the quadratic form x* + 3y* + 3z” — 2yz to canonical form. (07 Marks)
c. Test whether the transformation (X, X2, X3) to (2% + X3 + X3, X1 + X2 + 2x3, X{ -~ 2%3) Is
non-singular. If so write the inverse transformation. (07 Marks)
ok sk ok ok
2 of2
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Second Semester B.E. Degree Examination, June/July 2019
Engineering Mathematics - Il

Time: 3 hrs. Max. Marks: 100
. Note: Answer any FIVE full questions, choosing one full question from each module.
5 Module-1
g 1 a Solve (D +1)y=3x>+6x+12. (06 Marks)
g b. Solve (D’ +2D*+D)y=¢"". (07 Marks)
é ¢. By the method of undetermined coefficients, solve (D +D—-2)y =x +sinx . (07 Marks)
53
2% OR
= 5 5 ‘ 2%
% 2 2 a. Solve (D°-6D+9)y=6e™ +7e™". (06 Marks)
%ﬂélg b. Solve (D’ —-D)y=(2x+1)+4cosx. (07 Marks)
B=le\ 3
g ‘; c. By the method of variation of parameters, solve (D~ + 1)y =cosecx . (07 Marks)
+
$ @ 3 a Solve x’y"-3xy' +4y=1+x". (06 Marks)
5 o 5 -\ 2
28 b. Solve xyp” —(x" +y’)p+xy=0. (07 Marks)
,:’; g c. Solve (px—y)py+x)=a’p bytaking x” =x and y’ =vy. (07 Marks)
5%
2= g OR
§_§ 4 a Solve 2+x)’y"+(2+x)y' +y=sin(2log(2+x)). (06 Marks)
T
—;‘E b. Solve yp" +(x—y)p—x=0. (07 Marks)
% % Obtain the general and singular solution of the equation sin pxcosy =cospxsiny+p.
£ & (07 Marks)
S g
(;; 7 Module-3
ke 5 a. Form a partial differential equation by eliminating arbitrary function
58 Ix +my+nz=(x" +y +27) (06 Marks)
;):50 &%z . . 0z
=z b. Solve E =xy subject to the conditions — = log(l+vy) whenx =1 and z =0 when x = 0.
2= Ve X
3 B (07 Marks)
- c. Derive an expression for the one dimensional wave equation. (07 Marks)
C <
oe OR
E 6 a. Form a partial differential equation z =f(y+2x)+ g(y—3x). (06 Marks)
E e’z ) . 0z
= b. Solve —=2z, given that wheny=0, z=¢" and — =e (07 Marks)
= h ¢
=

c. Find all possible solutions of heat equation u, =c’u_ by the method of separation of

variables. (07 Marks)

| of2
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Module-4
7 a. Evaluate Hrsin 6 drd0 over the cardioids r=a(l—cos0) above the initial line. (06 Marks)
1 I 1-x
b. Evaluate “A Ix dzdx dy. (07 Marks)
c. Derive the relation between Beta and Gamma function as B(m,n) = M (07 Marks)
I'im+n)
OR
8 a. Evaluate by changing the order of integration jje;dydx . (06 Marks)

g x

b. Find by double integration, the area lying between the parabola y=4x—-x’ and the

liney = x. (07 Marks)
¥ . j l 3
¢. Show that j«,/cote d6=— (—] (—) (07 Marks)
) 2ha) L4
Module-5
9 a. Find the Laplace transform of [tcos?.t + l—te' ] (06 Marks)
b. Find the Laplace transform of f(t)=Esmwt, O0<t< z having the period T (07 Marks)
) o
c. Solve y"-3y'+2y=2e", y(0)=y'(0)=0 by using Laplace transforms. (07 Marks)
OR
. : +1 +
10 a. Find the inverse Laplace transforms of —75—+ log[s—i) : (06 Marks)
$"+2s+2 s+b
b. By using convolution theorem, find L™ ; . (07 Marks)
(s”+D(s-1)

sint, 0<t<™
¢. Express f{t)=<cost, ™ <t<m interms of unit step functions and hence find its Laplace

| m<t
transform. (07 Marks)

20f2
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USN 1SMAT21
Second Semester B.E. Degree Examination, June/July 2019
Engineering Mathematics - [i
Time: 3 hrs. Max. Marks: 80
P Note: Answer any FIVE full questions, choosing ONE full question from each module.
g Module-1
g 1 a Solve (D*-4D+4)y =e™ +cos2x +4 by inverse differential operator method. (06 Marks)
= dy _dy ’e . . .
g b. Solve —— 2d— +5y=e""smx by inverse differential operator method. (05 Marks)
@ X~ X
g % c. Using the method of undetermined coefficients, solve y" -3y’ +2y=x" +e". (05 Marks)
5 OR
wl, dy _dy - | o
£ & 2 a. Solve =T 28—— +y =xe" smx by inverse differential operator method. (06 Marks)
s X" X
2 4 b. Solve (D’ —6D” +11D-6)y =e™ +e™* by inverse differential operator method.(05 Marks)
E ?q:j ” ' e-\ T b
° = c. Solve y"—2y'+y=— by method of variation of parameters. (05 Marks)
e *
Ep e d :
g2 3 a. Solve (2x-1) ¥+(2x—l)—y—2y:8x‘—2x+3_ (06 Marks)
= 3 dx- dx
<8
2s dy a2 d
5= b. Solve xy(—y —(x"+y" )—X+ xy =0 (05 Marks)
25 dx dx
b .49 2 h . . . . . 2
£ E c. Solve x (y-px)=p-y byreducing into Clairaut’s form and using the substation X = x* and
£ & Y =¥ (05 Marks)
S ¢
7.9
= E 4 a Solve x’y"—xy'+2y=xsin(logx). (06 Marks)
%:2 b. Obtain the general solution of the differential equation p~ +4x'p—12x*y=0. (05 Marks)
= c. Obtain the general and singular solution of y=2px +p’y. (05 Marks)
28
£ 3
5B Module-3
£ 5 5 a  Form the partial differential equation by eliminating the arbitrary function from the relation
— i Z=yf{x)+x gy). (06 Marks)
2 &z . . ., &z . .
Z b. Solve =sin xsiny for which —=-2smy when x =0 and z = 0 when y is an odd
= 0x8 ay
5 multiple of n/2. (05 Marks)
£ . . ) LG el
c. Derive one dimensional wave equation =G (05 Marks)
ct” X
lof2
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OR
6 a. Form a partial differential by eliminating the arbitrary function ¢ from the relation
¢(x2+y:+zz,zz-—2xy):0. (06 Marks)
b. Solve —=+4z=0. given that when x =0, z = ¢”¥ and L2 g (05 Marks)
ox - (A
) . . &u , 0N . )
¢. Determine the solution of the heat equation —=c T by the method of separation of
ot o)\
variables for the constant K is positive. (65 Marks)
Module-4
2y
7 a. Evaluate j j (xy+e¥)dydx . (06 Marks)
13
4a 2\::1.\"
b. Evaluate J jdydx by changing the order of integration. (05 Marks)
0 x4
c. Obtain the relation between the beta and gamma function in the form
B(m,n)= (m) I(n) (05 Marks)
l(m+n)
OR
8 a. Evaluate j fe'(‘:"“':’dxdy by changing into polar coordinates. (06 Marks)
00
A8 XLy ‘
b. Evaluate j j j e " dzdydx . (05 Marks)
o0 0
1 2 1 3
¢. Using beta and gamma function, prove that f X dx xf X =R (05 Marks)
()Vl—X4 0 \/I"r‘X‘vx 4\/5
Module-5
: 2t —cos3t .
o o Fing 1SN0 t} (06 Marks)
t
t 0<t<n |
b. If f(t)= , where f{t+ 2x) = f{t), then prove that L[f(t)]z —tanh LN
2r—t mw<t<Im s 2
(05 Marks)
c. Find L ; using convolution theorem. (05 Marks)
(s+a”)"
OR
1 O<t«l
10 a Express f(t)=91t I<t<2 in term of unit step function and hence find its Laplace
3 t>2
transform. (06 Marks)
. 5
b, Find L7 —> | (65 Marks)
s —6s+13
c. Employ the Laplace transform to solve the differential equation y"(t)+4y'(t)+4y(t)=¢™"
with the initial condition y(0) = 0 and y'(0) = 0. (05 Marks)

kS oD ik
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Second Semester B.E. Degree Examination, June/July 2019
Engineering Mathematics — H
Time: 3 hrs. Max. Marks: 100
5 Note: Answer FIVE full questions, selecting ONE full question from each module.
g Module — |
2 1 a Solve (D?-3D+2)y=(c" +sinx). (06 Marks)
5 b. Solve (D’ +2D+1)y=(x*+3x+2). (07 Marks)
5 ¢. By the method of undetermined coefficients solve (D*+D+1)y=6¢* + cosx. (07 Marks)
:; 2 a. Solve (D' -6D*+1ID-6)y=e"". (06 Marks)
8¢ b. Solve (D° 1)y =x". (07 Marks)
il ~ . . )
£ o ¢. By the method of variation of parameters solve (D~ —2D+1)y =¢". (07 Marks)
S
& o=t
B Module — 2
S 2 3 a. Solve the simultancous equations,
3 g dx d
g 2 D sxry. Doyax (06 Marks)
£ dt dt
é 3 b. Solve x'y"—xy'+y=logx. (07 Marks)
g8 c. Solve xyp® —(x* +y)p+xy=0. (07 Marks)
S oo
joT VI
x 4 a. Solve (l+x)'y”+(1+x)y’+y=sm [210g(1+x)]. (06 Marks)
& E b. Solve y+px=x"p’. (07 Marks)
c & Find the general and singular solution of the equation, sin pxcosy =cospxsiny+p .
g (07 Marks)
g Module — 3
5 a. Form the partial differential equation by eliminating arbitrary function from,
F(x+y+z, x* +y  +2°)=0 (06 Marks)
b. Derive onc dimensional heat equation. (67 Marks)
123
c. Evaluate ”_{(x + vy +z)dxdydz . (07 Marks)
ni2
e (?ZZ X
i 6 a Solve ——=—+a. (06 Marks)
2 oxdy 'y
7? I v
i* b. Evaluate by changing the order of integration, I Ixydydx . (07 Marks)
o 0 s
= C.

Find all possible solutions of one dimensional wave equation, u, =C u_ . by the mcthod of
separation of variables. (07 Marks)

1 of2
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10 a.

Module — 4

Lvaluate J.c"“x:dx using gamma function.
il
Prove that spherical polar co-ordinate system is orthogonal.
Find the area enclosed by the curve r =a(l+cos0) above the initial line.

(m)I'(n)
T(m+n)
Express the vector, F=zi—2xj+ yk in cylindrical co-ordinatcs.

Show that B(m.n)=

Find the volume of the solid bounded by the planes x =0. y=0,x+y+z

Module — 5
Find the Laplace transform of tcos2t+¢™'t*.

sint, 0<t<

o | =

EXPICSb f(t) = COSL i <t<m
2

0, t>a

in terms of unit step function and hence find its Laplace transform.
Solve y"=3y'+2y=¢™", y(0)=y'(0)=0 by Laplace transform method.

i : i . 3s+7 S—a \
Find the inverse Laplace transforms of ————+log :
s?—2s-3 \s+b)

: : - . . 1
Using convolution thecorem find the inverse Laplace transform of ————

5

S

14MAT2]

(06 Marks)
(07 Marks)
(07 Marks)
(06 Marks)

(07 Marks)

landz 0.

s(s" +a')’

. 5 L ) K, 0<t<a
Find the Laplace transform of the periodic function, f{t) =

-K, a<t<2a

kook ok ook ok

20f2

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal Library

(07 Mavks)

(06 Marks)

(07 Marks)
(07 Marks)

06 Marks)

(07 Marks)

. period 1s 2a.

(07 Marks)



USN 17TMAT3I
Third Semester B.E. Degree Examination, June/July 2019
Engineering Mathematics - i}
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 Obtain the fourier series of the fuaction f(x)=x—x" in -t <x <7 and

50, will be treated as malpractice.

. Any revealing of identification, appeal to evaluator and /or equations writtcn cg, 42+8

Important Note : I. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
%

hence deduce K—:l,——t;-Jr Iﬁ - lq Foeeeee (08 Marks)
2 2 B A

Obtain the Half Range Fourier cosine series for the f{x) =sin x in [0, ©]. (06 Marks)
Obtain the constant term and the coefficients of first sine and cosine terms in the fourier
expansion of y given

X 0 ] 2 3 4 5
vy 9 18 24 28 26 20
(06 Marks)
OR
Obtain the fourier series of  f{x) = n;x in [0, 2n] and hence deduce that
T I
— ==t ———+..... (08 Marks)
4 35 7

Find the fourier half range cosine series of the function f(x) = 2x — x> [0, 3]. (06 Marks)

Express y as a fourier series upto first harmonic given

x:| 0. 30| 60 | 90 | 120 | 150 ) 180 | 210 {240 270 | 300 | 330

y:|18[1.1[030|0.16 )15 |13 [216]|125| 13 152|1.76]| 2.0
(06 Marks)

Meodule-2
:Jaz«xqux |<a

and hence deduce
| o lxl>a

Find the fourier transform of f(x)

a8

$SIN X — X COSX T
54‘ du=— (08 Marks)
. X’ 4
: i | cxsinax |,
Find the fourier sine transform of ¢ and hence evaluate j—l———,— dx;a>0 (06 Marks)
= +x°
0 o
Obtain the z-transtorm of cosn® and sinn®. (06 Marks)
OR
Find the fourter transform of f{x) = xe™ ', (08 Marks)
Find the fourner cosine transform of f{x) where
X 3 O0<x<l
fix)=42=x; l<x<2 (06 Marks)

0 x>2
[ of3
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Solve upsa + 6upet + 9u, = 2" with ug = uy = 0 using z-transform. (06 Marks)

Moduie-3
Fit a straight line y = ax + b for the following data by the method of least squares.

x: |13 4/6[8/9]|11]14
y:|1]2[4]1415|7|8:9
(08 Marks)
Calculate the coefficient of correlation for the data:
X: |92 |89 |87 |86 83|77 |70]63,53]|50
y:|86[83[91[77]68]85][54]82,37]57
(06 Marks)
Compute the real root of xlogigx — 1.2 = 0 by the method of false position. Carry out 3
iterations in (2, 3). (06 Marks)

OR
Fit a second degree parabola to the following data y = a + bx + cx”.
x:| L {L5] 2 (25 3 (35| 4
y: L1 13]1.6] 2 [2.734|4.1

(08 Marks)
If 0 is the angle between two regression lines, show that

, I—1 G0y
tan 6 = {——J z ; explain significance of r=0 and r==1. (06 Marks)
r o +0
Using Newton Raphson method, find the real root of the equation 3x = cos x + | near
xp = 0.5. Carry out 3 iterations. ' (06 Marks)
Module-4

From the following table, estimate the number of students who obtained marks between
40 and 45.
Marks : 30-40 | 40-50 | 50-60 | 60-70 | 7080
No. of students 31 42 51 35 31

(08 Marks)
Use Newton’s dividend formula to find f(9) for the data:

e S 7 11 13 17
df(x) o | 150392 | 1452 | 2366 | 5202

(06 Marks)

: " — . 1y o .
Find the approximate value of J\/cos(—) d6 by Simpson’s A  rule by dividing {0, g} into
: 3
6 cqual parts. (06 Marks)

OR
The arca A of a circle of diameter d is given for the following values:
d | &0 85 90 95 100
a @] 5026 | 5674 | 6362 | 7088 | 7854

Calculate the area of circle of diameter 105 by Newton's backward formula. (08 Marks)

Using Lagrange’s interpolation formula to find the polynomial which passes through the

points (0, —]2) (1,0),(3,6), 4, 12). (06 Marks)

Evaluate J‘loor x dx taking 6 equal parts by applying Weddle’s rule. (06 Marks)
20f3
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Module-5
9 a IfF= 3xy§ ~y’ J , evaluate j?d; where “C’ is arc of parabola y = 2x from (0. 0) to (1.2)
e

(08 Marks)
b. Evaluate by Stokes theorem
§(sinzdx—cosxdy+sin ydz), where C is the boundary of the rectangle 0 < x < 1 ¢
=
0<y<l, z=3 (06 Marks)

C. Prove that the necessary condition for the I:ff(x,y.y’)dx to be extremum is

g

of d (ct]
=0 (06 Marks)

OR
10 a Using Green's theorem evaluate I(3x3 = 8y2)dx + (4y —6xy)dy. where C is the boundary of
e

the region bounded by the lines x =0, y=0,x+y=1. (08 Marks)
b. Find the external value of ﬂ()/)z ~y* +4ycos x]dx . Given that y(0) = 0, y[§)= 0.
o il

(06 Marks)
c. Prove that the shortest distance between two points in a plane 1s along a straight line joining
them. (06 Marks)

GO

Jof3
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D

Third Semester B.E. Degree Examina,ﬁdm June/July 2019
Engineering Mathematics - Iii
Time: 3 hrs. : Max. Marks: 80

Note: Answer any FI J{Eﬁlﬁ questions, choosing
ONE full question from each module.

‘Medule-1
1 a. Obtain the Fourier series for the functlon
f Toin - n<x<0

50, will be treated as malpractice.

f(x)=
1 x mO<x<m

8 Hence deduce that 2 &N = 2. (08 Marks)
kY 8
ol b.  Express y as a Fouri¢r series up to the second harmonics, given :
= o6 iy Do D)
£ % - Lo
Ea y | X 0 4 D8 45 Sw
g 3 | ™ /3 7l 2r
5 e
29 1.98 | 1.30 | 1.05 | 1.30 | -0.88 | -0.25 | 1.98
[P y
= A (08 Marks)
5 5
28 OR :
2 g 2 a. Obtain the Fourier series for the function f{x) = 2% =x*in 0<x <2. - (08 Marks)
=y
B e b. Obtain the constant term: and the first two coefficients in the only Fourier cosine series for
g ,\2 given data :
oh o e
512 X 0 I [+.2 3 4 5
= 2 y 4 84l 15 7 6 | 2
S = (08 Marks)
>3
=0
2 3 _ “Module-2
Z 8 ' g
£ & 3 a. Findthe rier transform of xe 1 , (06 Marks)
g < X
g5 b.  Find the Fourier sine tran$form of & ,a>0. (05 Marks)
£ 5 ¢ btain the z — transform 6f sin n@and cosnB®’ (05 Marks)
85 OR
- s
.-’% o i Qi 1
3 . e itom . , -a, O0=sacgl
82 4 a. Find the imyerse cosine transfortivof F(a) =
5 = e (),, o > l

<
— oy . ;
5 . Tsin?t n
g Hence evaluate I > dt e (06 Marks)
g g (& "o
: :
5 . o T 3z°+2z
§~ b. Find inverse Z —transform of ———— = (05 Marks)

(52 —1)(5z+2)

(@]

Solve the .difference equation y,,o+6y,,;+9yl=2"with y5=0,y,=0. using
z — transforins. (05 Marks)
O lof3
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Module-3
Find the lines of regression and the coefficient of correlation for the data :
X 1 12 1314|567
9 | 8 10121113 |14
(06 Marks)
Fit a second degree polynomial to the data :
x| 0 ! 2 3 4
I 1.8 | 1.3 ]25]63
(05 Marks)
Find the real root of the equation xsin x +cosx =0 near x = 7, by using Newton — Raphson
method upto four decimal places. (05 Marks)
OR
In a partially destroyed laboratory record, only the lines of regression of y on x and x on'y

are available as 4x — 5y + 33 = 0 and 20x — 9y = 107 respectively. Calculate QV and the
coetficient of correlation between x and vy. (06 Marks)

Fit a curve of the type y = ae™ to the data
X | 5 15 ] 20 | 30 | 35 | 40
10 14 1 25 | 40 | 50 | 62

(05 Marks)
Solve cos x = 3x — | by using Regula — Falsi method correct upto three decimal places,
(Carryout two approximations). (05 Marks)

Module-4 .
Give f{40) = [84, {{50) = 204, f{60) = 226, {{70) = 250, f{(80) = 276, f{90) = 304. Find f(38)
using Newton's forward interpolation formula. (06 Marks)
Find the interpolating polynomial for the data :
X 0 i 2 5
y % 3 12 |- 147
By using Lagrange’s interpolating formula. : (05 Marks)
03 ;
1 L
Use Simpson’s ath rule to evaluate I (1 -8x3)""2dx considering 3 equal intervals.
0
(0S5 Marks)
OR

The area of a circle (A) corresponding to diameter (D) 1s given below :

D &0 85 90 9% 100
A | 5026 | 5674 | 6362 | 7088 | 7854

Find the area corresponding to diameter 105, using an appropriate interpolation formula.
(06 Marks)
Given the values :

X 5 7 11 13 17
f{x) | 150 ] 392 | 1452 | 2366 | 5202

Evaluate f{9) using Newton's divided difference formula. (05 Marks)
I
Evaluate I —dx by Weddle’s rule taking seven ordinates. (05 Marks)
0 I+x~
20of3
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Module-5
Using Green’s theorem, evaluate J‘(sz = y2 )dx + (x2 + y2 )dy where C is the triangle
C
formed by the lines x=0,y=0and x+y=1. (06 Marks)

.._)
Verify Stoke’s theorem for f =(2x—y)i~yzzj—yzzk for the upper half of the sphere

2
x2+y2+z? =1. (05 Marks)

X2
Find the extermal of the functional J{yz + (y')2 +2ye” }dx . (05 Marks)

X
OR

: - A e . . .
Using Gauss divergence theorem, evaluate J- f.nds, where f =4xzi - y2 J+yzk and s is
$

the surface of the cube bounded by x =0, x=1,y=0,y=1,z=0,z= L. (05 Marks)
A heavy cable hangs freely under the gravity between two fixed points. Show that the shape
of the cable is a Catenary. (06 Marks)

i

. ,/2
Find the extermal of the functional J{(yl)z = y2 +4y cosx}dx . give that y = 0 = y(nt/2).
; 0

(05 Marks)

% ok ook ok 3k

30f3

KLS Vishwanathrao DeS-hpande Institute of Technolegy, Haliyal Lib‘rary
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Fourth Semester B.E. Degree Examination, June/July 2019
Engineering Mathematics - IV

1TMAT4I

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
1 a Ify'+y+2x=0, y(0)=-1 then find y(0.1) by using Taylor’s series method. Consider upto
third order derivative term. (06 Marks)
b. Find y(0. 2) by using modified Euler’s method, given thaty' =x +y . y(0) = 1.
Take h = 0.1and carry out two modifications at cach step. (07 Marks)

¢ Ify = —— | y0)=2 . y(0.2)=2.0933 , y(0.4)=2.1755 . y(0.6)=2.2493 then find
X+y

50, will be treated as malpractice.

b. Find y(0.4) by using Milne’s method, given that y(0)=1 , y'(©)=1 ., y(0.1)=1.0998
y' (0.1)=10.9946 , y(0.2)=1.1987 ,y'(0.2)=09773 ., y(0.3)=1.2955 ., y'(0.3) = 0.946.
(07 Marky)
¢. State and prove Rodrigue’s formula. (07 Marks)

Module-3
5 a. Derive Cauchy — Riemann equations in Cartesian coordinates. (06 Marks)
b. Find an analytic function (z) = u + iv in terms of z . given that u = ¢™(x cos 2v — v sin 2v).
(07 Marks)

v(0.8) by Milne’s method. (07 Marks)
I
OR 7
~ 2 a. Use Taylor’s series method to find y(0.1) from y'= 3x + y~, y(0) = 1. Consider upto fourth
Cf derivative term. (06 Marks)
E b. Use Runge — Kutta method to find y(0.1) fromy' = x"+y, y(0) = -1. (07 Marks)
; ¢. Use Adam — Bashforth method to find y(0.4) fromy'= L xy . y(0)=1 , y(0.1) = 1.0025 .
El ¥(0.2)=1.0101 , y(0.3)=1.0228. (07 Marks)
2 ‘ Module-2
§ 3 a Express x’ - 5x*+6x + 1 in terms of Legendre polynomials. (06 Marks)
= b. Find y(0.1), by using Runge — Kutta method , given that y" + xy' + y=0 . v(0)=1.
fg y'(0)=0. (07 Marks)
; c. Solve Bes;sel’s operation leading to J,(x). (07 Marks)
cf«:;t OR
5 2
= 4 a. Provethatl, (x)= ,[— sinx. (06 Marks)
2 X
3
5
£
2
<

2

o 2 s
$in Mz~ +cos mz . .
c. Evaluate j- dz ,cis |z| = 3 by residue theorem. (07 Marks)
(z-1)(z-2)

Important Note : 1. On completing your answers. compulsorily draw diagonal eross lines on the remaining blank pages.

OR
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(& &) . s o
Prove that | —~ +—= | f(z)[ = 4/f " (z)|". . (06 Marks)
\éx® ay”
Discuss the transformation W = Z°. (07 Marks)
Find a bilinear transformation that maps the points o¢, 1, 0 in Z — plane into -1 ,-i, | in
W - planc respectively. (07 Marks)

Module-4
In a sampling a large number of parts manufactured by a machine, the mean number of
defectives in a sample of 20 is 2, out of 1000 such samples , how many would be expected to
contain atleast 3 defective parts? (66 Marks)
If X is a normal variate with mean 30 and standard deviation 5, find the probabilities that
1) 26=X<40 i) X=>45 ) X - 30|>5.
Given that ¢(0.8) =0.288 . ¢(2.0)=0.4772 . ¢6(3)=0.4987 , &(1)=0.3413. (07 Marks)
The joint density function of two continuous random variables X and Y 1s given by
(K xy, 0<x<4, l<y<5

fix, y) = { )
y ](\ 0. otherwise
Find 1) K 1) E(x) iy E@x-+3y). (07 Marks)
OR
Dertve mean and standard deviation of the Poisson distribution. (06 Marks)

The joint probability distribution for two random variables X and Y as follows :

XY | -2]-1]14]35
] 0.1]02] 0 |03
Y 02101]03]| 0
Find 1) Expectationsof X, Y , XY i1y SDofXandVY ni) Covariance of X, Y
v)  Correlation of X and Y. (07 Marks)
In a certain town the duration ot shower has mean 5 minutes. What is the probability that
shower will last for 1) 10 minutes or more i) Less than 10 minutes iii) Between

10 and 12 minutes. (07 Marks)
Module-§

A group of boys and girls were given in Intelligence test. The mean score , SD score and

numbers in cach group are as follows (06 Marks)

Boys | Girls |

Mean | 74 70

SD 8 10

X 12 10

Is the difference between the means of the two groups significant at 5% level of
significance? Given that tggs = 2.086 for 20 d.£.

The following table gives the number of accidents that take place in an industry during
various days of the week. Test if accidents are uniformly distributed over the week.

Day Mon | Tue | Wed | Thu | Fri | Sat
No. of accidents | 14 I8 12 11 15 14
Given that X~ = 11.09 at 5% level for 5 d.f, (67 Marks)
20f3
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c. Find the unique fixed probability vector for the regular stochastic matrix.

0 | 0
A=11/6 1/2 1/3 (07 Marks)
0 2/3 1/3

OR
10 a. Define the following terms
1}  Type I error and type Il error.
11) Transient state.
111) Absorbing state. (06 Marks)
b. A certain stimulus administered to each of the 12 patients resulted in the following increases
of blood pressure : 5,2, 8,-1,3,0,-2, 1,5.0, 4, 6. Can it be concluded that the stimulus will
be general be ac¢ompanied by an increase in blood pressure. Given that toes = 2.2 for

11d.f (87 Marks)
0= 2/3 1/3
c. IfP=1/2 0 1/2]. Find the corresponding stationary probability vector. (07 Marks)
142 1/2 0
k%K KR %
3ofl

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal Library



USN ISMAT41
Fourth Semester B.E. Degree Examination, June/July 2019
Engineering Mathematics - IV
Time: 3 hrs. Max. Marks: 80

1

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

Important Note : [. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

a.

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Meodule-1
Employ Taylor’s series method, find y(0.1) considering upto third degree term if y(x)
. o d .
satisfies the equation d—y =x—-y . y(0)=1. (05 Marks)
X
. . . i dy y-—-x
Using Runge-Kutta method of fourth order, find y(0.1) for the equation i ,
X y+Xx
y(0)=1 taking h=0.1. (05 Marks)
Apply Milne’s method to compute y(1.4) correct to four decimal places given j—y =x’ +%
X
and following the data : y(1) =2, y(1.1) =2.2156, y(1.2) =2.4649, y(1.3)=2.7514.
(06 Marks)
OR

Use Taylor’s series method to find y(4.1) given that (x” + y)y' = 1 and y(4) =4. (05 Marks)
Find y at x = 0.8, given y = x — y* and y(0) = 0, y(0.2) = 0.02, y(0.4) = 0.0795,
¥(0.6) = 0.1762. Using Adams — Bashforth method. Apply the corrector formula. (05 Marks)
Using Modified Euler’s method find y at x = 0.1 given y' = 3x +% with y(0) = 1 taking
h=0.1. (06 Marks)

Module-2
Obtain the solution of the equation 2y" = 4x + y' with initial conditions y(1) = 2,
y(1.1) = 22156, y(1.2) = 2.4649, y(1.3) = 27514 and y'(1) = 2. y/(I.1) = 2.3178,
y'(1.2) =2.6725, y'(1.3) = 3.0657 by computing y(1.4) applying Milne’s method. (05 Marks)

1
If o and B are two distinct roots of J,(x) = 0 then prove that JXJ,1 (ox )T, (Bx)dx = 0 if o = B.

{

(05 Marks)
2
Show that J |, (x)=.|— cosx (06 Marks)
£ X
OR
Given y"—xy'~y=0 with the initial conditions y(0) =1, y'(0) = 0. Compute y(0.2) and
y'(0.2) byﬁtaking h = 0.2 using Runge - Kutta method of fourth order. (05 Marks)
If x’+2x°—x+1= aPo(x) + bPi(x) + cPa(x) + dPx(x) then, find the values ofa, b, ¢, d.
(05 Marks)
Derive Rodrigue’s formula
I 4" [ 9 n]
P(x)=—— —|[(x* -1
(%) >l d” (x ) (06 Marks)

| of 3
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Module-3
5 a. State and prove Cauchy-Reimann equation in polar form. (05 Marks)
Discuss the transformation w = z~ . (05 Marks)
Find the bilinear transtormation which maps the pomtsz=1,1, -1 into w=2,1, 2.
(06 Marks)
OR
6 a Find the analytic function whose real part 1s
s e s
-------- T (05 Marks)
X" +y”
b. State and prove Cauchy Integral formula. (05 Marks)
c. Evaluate J’__E;_ dz where ¢ is the circle : | z | = 3 using Cauchy’s Residue
(z+1)}z~2)
theorem.
(06 Marks)
Module-4
7 a. The probability function of a variate x 1s:
X 0 | 2 3 4 5 6 7
p(x) 0 k 2k | 2k | 3k | kK | 2kT | 7K*+k
(1) Find k (1) Evaluate p(x<6), p(x>6) and p(3 <x <6). (05 Marks)
Obtain mean and standard deviation of Binomial distribution. (05 Marks)

¢. The joint distribution of two discrete variables x and y is f{x, y) = (2x + y) where x and
y are integers suchthat 0<x<2:; 0<y<3,
Find : (1) Marginal distribution of x and y.
(1) Are x and y independent. (06 Marks)

OR

8 a. The marks of 1000 students m an examination follows a normal distribution with mean
70 and standard deviation 5. Find the number of students whose marks will be
(1) less than 65  (11) more than 75  (i11) between 65 and 75 [Given (1) = 0.3413]

(05 Marks)
b. If the probability of a bad reaction from a certain injection is 0.001, determine the chance
that out of 2000 mdividuals, more than two will get a bad reaction. (05 Marks)

¢c. The joint distribution of the random variables X and Y are given. Find the corresponding
marginal distribution. Also compute the covariance and the correlation of the random
variables X and Y. (06 Marks)
X\Y | 1 3 9
2 1/8 | 1724 | 1/12
4 1/4 | 1/4
6 1/8 | 1724 | 1/12

2

20f3
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Module-5

9 a. Explainthe terms: (i) Null hypothesis (i1) type-I and type-I1 errors (iii) Significance level

(05 Marks)
b. In 324 throws of a six faced ‘die’, an odd number turned up 181 times. Is it reasonable to
think that ‘die’ 1s an unbiased one? (05 Marks)

c. Three boys A, B, C are throwing ball to each other. A always throws the ball to B and B
always throws the ball to C. C is just as likely to throw the ball to B as to A. If C was the
first person to throw the ball find the probabilities that after three throws (i) A has the ball

(11) B has the ball (ii1) C has the ball. (06 Marks)
OR
10 a. Find the unique fixed probability vector for the matrix
0 2/3 1/3
P=|1/2 0O /2 (05 Marks)
172 172 0

b. A random sample for 1000 workers in company has mean wage of Rs. 50 per day and
standard deviation of Rs. 15. Another sample of 1500 workers from another company has
mean wage of Rs. 45 per day and standard deviation of Rs. 20. Does the mean rate of wages
varies between the two companies? (05 Marks)

c. A die is thrown 264 times and the number appearing on the face (x) follows the following
frequency distribution.

X ] 2 3 4 5 6
f 40 32 28 58 54 60
Calculate the value ofxz. (06 Marks)
B N
3of3
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Third Semester B.E. Degree Examination, June/July 2019
Additional Mathematics - |

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
I a.  Find the sine of the angle between e; —2i- 2}+k and k; _i- 23+ 2k . (08 Marks)
b. Express the complex number a?—l(;éﬂ in the forma + ib. (06 Marks)
¢. Find the modulus and amplitude of % (06 Marks)
OR

2 a. Show that (I1+cos® +isin8)" +(l+cos®—isinB)" =2""' -cos"(g] -COS (n—fj . (08 Marks)

b. If a :2i+3j—4k and b:81—4}+k then prove that a is perpendicular to b. Also find
; axb | (06 Marks)

- A & A e ~ A - & ~ s
c. Determine k suchthat a =i+ j+k, b=21-4k and ¢ =i+ X j+ 3k are coplanar. (06 Marks)

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

Module-2
3 a. If y=cos(mlogx) then prove that x"y,, +(2n+Dxy, +(m’>+n’)y, =0. (08 Marks)
b. Find the angle of intersection of the curves r’sin20=a" and r cos20=1b". (06 Marks)
¢. Find the pedal equation of the curve r=a(l+smn 0). (06 Marks)
OR
4 a. Obtain the Maclaurin’s series expansion of logsecx up to the terms containing x°. (08 Marks)
1 1
X3 ryR |
b. If u=cosec™'| yl , prove that xu _+yu_=——tanu. (06 Marks)
x* +y° ' ’ 6
., o(u, v, w)
5 Find —>—" where u=x+y+z, v=y+z, w=2 (06 Marks)
' o(x.y,2)
Module-3
5 a. Obtain a reduction formula for jsin "xdx , (n>0). (08 Marks)

0

2a
b. Evaluate szx/Zax —x"dx . (06 Marks)
[¢]

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

Evx
¢. Evaluate j' jxy dy dx (06 Marks)
0 x
1of2
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OR
6 a. Evaluate H Jq-é“-"”dzdydx. (08 Marks)
00 0

b 6
b. Evaluate I s

0

S e (bR 06 Mark
(1+X_)):_ ( ar S)

€. Evaluate ”xydxdy where A is the area bounded by the circle x” +y’ =a’ in the first
A
quadrant. (06 Marks)

Module-4

7 a. A particle moves along the curve r =cos2t i+sin 2t5+ tk . Find the components of velocity

. T . i
and acceleration at t = P along \,/EH-\/E_]—*— I (08 Marks)

b. Find divergence and curl of the vector F= (xyz+v'2)i+(3x" + yzz)lj+ (xz° —y*z)k.
(06 Marks)

N EAY

. Find the directional derivative of ¢=x"yz’ at (1, 1, 1) in the direction of i+ j+2k.
(06 Marks)

OR
8 a. Find the angle between the tangents to the curve x =t", y=t’, z=t'at t =2 and t = 3.
(08 Marks)

>

b. Find curl(curlA) where A = Xy it ylz}+ zzyi; . (06 Marks)

¢. Find the constants a, b, ¢ such that the vector field (siny+ az_)'i=+ (bxcosy+2z) j+(x+ cy)k\

is irrotational. (06 Marks)
Module-5
d .
9 a. Solve & + sm(l) : (08 Marks)
dx x X
dy .
b. Solve —+ycotx=smx . (06 Marks)
dx
c. Solve A w2 VX (06 Marks)
X X
OR
10 a. Solve x ydx —(x’+y')dy=0. (08 Marks)
b. Solve x* d_y =3x" —2xy+1. (06 Marks)
X
T :
c. Solve {y(l + )+ cos y}dx + [x +log x — x sin y]dy =0. (06 Marks)
X

20f2
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Third Semester B.E. Degree Examination, June/July 2019
Additional Mathematics - 1

Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
1 a Express the complex number w in the form a + 1b. (05 Marks)
+5i
b. Find the modulus and amplitude of [ +cos0+isin0. (05 Marks)
c. Show that (a+ib)" +(a—ib)" =2(a” +b’)" " cos [ntan"(éjj (06 Marks)
a
OR

2 a IfTA=1-2j+3k and B=2i+ j+k, find the unit vector perpendicular to both A and B.
(05 Marks)
b. Show that the points —61+3j+2k, 31—2j+4k, 51+ 7j+3k and —13i+17 -k are coplan.
(05 Marks)

¢, Prove fhat {Bc Cr . AX‘BJ:[AQC} 75 Flarks)
Module-2
3 a. Find the n" derivative of ;_ (05 Marks)
(x —1(2x +3)

b. Find the angle of intersection of the curves r=a(l+cos®) and r =b(f —cosB). (05 Marks)
. Obtain the Maclourin series expansion of the function sin x upto the term containing x”.

(06 Marks)
OR
-, - 2 3
éu cu X +y
4 a  Showthat x—+y—=2ulogu wherc logu = Y (05 Marks)
cX ay 3Ix+4y
Au fu du
b. fu=_{(x—y,y—z,72—x) prove that —+—+-—=10. (05 Marks)

ox Gy

alu, v, w)

c. Ifu= x+3y: -7, v= 4x:yl, w=2/" —xy. cvaluate at (I, -1, 0). (06 Marks)

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 4218 = 50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

XY, 7)
Module-3
5 a. Obtain the reduction formula for jsin" x dx . Hence evaluate Isin“ xdx. (05 Marks)
{}
6
b. Evaluatc | ————dx (05 Marks)
;':(l +x7)
l z x+7
c¢. Evaluate ” f (x+y+z)dxdydz. (06 Marks)
-1 0 x-2
l of 2
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OR
22 x%da
Evaluate J. j xydydx. (05 Marks)
0 0
1l
Evaluate J”(x +y+z)dxdydz. (05 Marks)
000
Evaluate J‘——XTdX— by using reduction formula. (06 Marks)
o va —x~
Module-4
A particle moves along the curve x=t"+1, y=1(>, z=2t+3 wherc t is the time. Find the
components of velocity and acceleration att = 1 in the direction of 1+ j+3k. (05 Marks)
Find divF and curl F where F = grad(x’ +y' +7" —3xyz). (05 Marks)
Prove that div(curl F) =0. (06 Marks)
OR
Find the directional derivative of f(x,y,z)=xy +yz' at (2, -1, 1) in the direction of
i+25+ 2k (08 Marks)
Prove that Vz(l) =0 where r= 1/xz + y2 +27° . (08 Marks)
T
Module-5
Solve (x* -y )dx—xy dy =0. (65 Marks)
Solve {y(l + i) +C0S y}dx +{x+logx~xsiny)dy=0. (05 Marks)
X
d
Solve —Y—L:c""(xﬂ). (06 Marks)
dx 1+x
OR
Solve (xy' +y)dx+2(x’y" +x+y")dy=0. (08 Marks)
Solve 3y +2x +4)dx —(4x +6y+5)dy =0. (08 Marks)
20f2
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Fourth Semester B.E. Degree Examination, June/July 2019
Additional Mathematics - I!

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

g Module-1i
< 2 3 4
% 1 _a Fimnd the rank of the matrix | -1 2 3| by elementary row operations. (08 Marks)
g I 5 7
g};«} Test for consistency and solve x+y+z=6, x—-y+2z=5, 3x+y+z=8. (06 Marks)
;a’:; _ €. Solve the system of equations by Gauss elimination method :
ig X+y+z=9 Xx-2y+3z=8 2x+y—-z=3 (06 Marks)
o !
% OR
e 2 a. Find all the eigen values and the corresponding eigen vectors of the matrix
£5 8§ -6 2
5% A=|-6 T -4 (08 Marks)
g8 2 -4 3
é §— b. Solve by Gauss elimmation method x,-2x,+3x,=2, 3, =X, +4x, =4,
i 2%, +x, —2x, =5. (06 Marks)
52 =
8 2 -3 " .
® IS c. IfA= g find A~ by Cayley Hamilton theorem. (06 Marks)
S
> 3
E 8 Module-2
RS d’ d? d
£2 3 .a Solve —2-22Y, 4% gy-0 (08 Marks)
8 x*  dx® dx
g S d- dy
: 8 b. Solve 6—¥+l7—+12y:e""_ (06 Marks)
== dx- dx
53 c. Solve y"—4y +13y =cos2x. (06 Marks)
3 G
af o]
te OR
&8 d’ d? d
£ 5 4 a. Solve z'+6 ¥+11—y+6y:0_ (08 Marks)
-~ X dx” dx
o< 3 -3
= ” e +e -
o b. Solve y +2y+y=—2—. (06 Marks)
L
& c. Solve y"+2y'+y=2x+x". (06 Marks)
5
é Module-3
= 5 a. Find L[coshat]. (08 Marks)
Find L[e™" sinh 4t] (06 Marks)
¢. Find R{tsin 2t}. (06 Marks)
lof2
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OR
6 a Show that th"e"“‘ sintdt =0 (08 Marks)
{
b, Iff(t)=t,0<t<2andfit+2)= f(t) for t > 2_ find L[f{t)]. (06 Marks)
t, O<t<4d | ) ) .
c. Express 1"(t):{q p in terms of unit step function and hence find their Laplace
5 t>
Transforms. (86 Marks)
Module-4
: . 2e 3¢
7 a. Fimnd the inverse Laplace Transform of — +——— (08 Marks)
s s s
: T4+6s +125+8
b, Find L"[S b :L > } (06 Marks)
S
) . s+5
¢. Find the inverse Laplace Transform of ———. (06 Marks)
5" —6s+13
OR
. r d- : .
8 a. Solve by using Laplace Transform 3 y +k y=0, given that y(0) =2, y'(0) = 0. (08 Marks)
=
oL i
b. Find inverse Laplace Transform of } (06 Marks)
(s+D{s+2)(s+3)
: |
c. Find L' — Al . (06 Marks)
$"+65+9

Module-§
9 a. Find the probability that a leap year selected at random will contain 53 Sundays. (08 Marks)
b. A six faced die on which the numbers ! to 6 are marked is thrown. Find the probability of

(1) 3 (1) an odd number coming up. (06 Marks)
c. State and prove Bayee’s theorem. (06 Marks)
OR
10 a. A problem is given to three students A, B, C whose chances of solving it are %, T é
respectively. Find the probability that the problem is solved. (08 Marks)
b. For any three events A, B, C. prove that P{(A UB)/C}=P(A/C)+P(B/C)-P{(AnB)/C}.
(06 Marks)

¢. Three machmes A, B and C produce respectively 60%, 30% and 10% of the total number of
items of a factory. The percentages of defective output of these machines are respectively
2%. 3% and 4%. An item is selected at random and is found defective. Find the probability
that the item was produced by machine C. (66 Marks)

- KLS Vishwanathrao Deshpande Institute of Techhology, Haliyal Library



I. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

[mportant Note :

2. Any revecaling of identification, appeal to evaluator and /or equations written cg. 42+8 = 50, will be treated as malpractice.

ey 15MATDIP41

Fourth Semester B.E. Degree Examination, June/July 2019
Additional Mathematics - il

Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
1 a. Find the rank of the matrix
A Y
A=12 3 5 1| byclementary row operation.
1 3 4 5

31
b. Find the inverse of the matrix [1 J using Cayley - Hamilton theorem.

(06 Marks)

(05 Marks)

(05 Marks)

(06 Marks)

(05 Marks)

(05 Marks)

8 ~-6 2
c. Findall eigen values of the matrix A=|-6 7 -4
2 -4 3
OR
2 a. Solve the system of equation by Gauss - Elimination method.
xty+z=9
Xx—2y+3z=8
2x+y-2z=3
- , . . . 1 4
b. Using Cayley —Hamilton theorem find A™, given A= 5 o
2 -1 -3 -1
_ I 2 3 -1, . -
¢. Reduce the matrix A= - ; ! into row echelon form and hence find its rank.
0 1 1 -1
Modufe-2

Solve by the method of undetermined co-efficient y” ~ 4y’ + 4y = ¢*
Solve (D’ +6D*+11D+6)y=0.
Solve y"+2y +y=2x.

& P

[¢]

‘ OR
4 a. Solve by the method of variation of parameter y" + a’y = sec ax.
b. Solve y" -4y +.13y=cos2x.
¢. Solve (D*-l)y=¢e™.

I of2
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Module-3
If flty=t",0<t<2 and ft+2)=11) for t>2, find L[R1)]. (06 Marks)
Find  L[cost . cos2t. cos3t] (05 Marks)
Find L[e ™ (2 cos 5t — sin 5t)] (05 Marks)
OR
Find L[e". cos’3t] (06 Marks)

Express the following function into unit step function and hence find L[f(t)] given
. Jt . O<t<4

= (05 Marks)
5. >4
Find L[t. cosat] (05 Marks)
Module-4
Using Laplace transforms solve the differential equation y” + 4y’ + 4y =¢™' given y(0)=0
y'(0) = 0. (06 Marks)
28—3 8— 65
Find L —? <20 3 2 6 (05 Marks)
4s” +25 16s” +9
Find L' ! (05 Marks)
s(s +1)s + 2)(s +3)
OR
Employ Laplace transform to solve the equation
v+ 5y +6oy=5¢",  y(0)=2, y(0)=1 (06 Marks)
Find L | 5 oN . 2 (05 Marks)
sT—6s+13
Find L~ {log(——ﬂ (05 Marks)
Module-5
If Aand B are any two mutually exclusive events of S, then show that
P(AUB) = P(A) + P(B) -~ P(AnB) (06 Marks)
Prove the following :
() P(®Y=0 (1) P(A)=1-PA) (05 Marks)

Three machines A, B and C produce respectively 60%, 30%, 10% of the total number of
items of a factory. The percentages of defective output of these machines are respectively
2%, 3% and 4%. An item is selected at random and 1s found defective. Find the probability
that the item was produced by machine C. (05 Marks)

OR
State and prove Bay’s theorem. (06 Marks)
. ! . 7 5

It A and B are events with P(AUB) = 3 P(ANB)= Z and P‘(A) *g find P(A). P(B)
and P(A M f%) (05 Marks)
A shooter can hit a target in 3 out of 4 shots and another shooter can hit the target in 2 out of
3 shots. Find the probability that the target is being hit.

(1} when both of them try (11) by only one shooter. (05 Marks)
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Third Semester B.E. Degree Examination, June/July 2019
Advanced Mathematics - |

3 hrs. Max. Marks: 100

Note: Answer any FIVE full que.ﬁions.

Express square root of 1 —1i inthe formof x + iy. (07 Marks)
Find the modulus and amplitude of the following and cxpress each in polar form.
. . =
(1 1- 1\/5 (ny — (07 Marks)
f+1

Expand co0s’® in series of multiples of 6. (06 Marks)

Find the n'" derivative of ¢ cos(bx + ¢). (06 Marks)

Find the n'™ derivative of ———— (07 Marks)

(x+D(x-2)

Ify= log(x +V1+x? ) prove that (I + X Noos # (20 +xy, | + 07y =0, (07 Marks)

Find the angle between radius vector and the tangent of the curve r = a{l + cos 0)). (06 Marks)

Find the Taylor’s scries expansion of the function ¢* about x = 1. (07 Marks)

Obtain the Maclaurin’s series expansion of the function logo(1 + x) up to third degree

terms. (07 Marks)

+ cu cu I
If cosu=-——- prove that X —+y-—— = ——cotu. (06 Marks)
\/; + \/‘ X cy 2
If x=rcos® andy=rsin®, provethat JI'= 1. (07 Marks)
. . . dy
Ifx* + y" = ¢ ., where c is a constant. find d— (07 Marks)
X

Obtain the reduction formula 1, :j sin" x dx, where n is a positive integer. (06 Marks)
I ax .

Evaluate : J- J.xy(x +y)dxdy (67 Marks)
[
1 |- l~7-¥

Evaluate : J I j(x +y+7)dxdydz (07 Marks)
00 0

Prove the following :

B(m, n) = B(n, m) (06 Marks)

Prove that F( j \/;t (07 Marks)
e

Using Gamma function, evaluate the integral | ———== dx (07 Marks)

‘?':\/l—x4
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