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First Semester B.E. Degree Examination, Aug./Sept.2020
Calculus and Linear Algebra

¢. Find the volume of the largest rectangular parallelopiped that can be inscribed in the

o
=

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
s
2 Module-1
9
5L : i . R B O
= 1 a  With usual notation, prove that for the curve r=f{0), —=—+ —4‘( 0 ] : (06 Marks)
= T 1T do)
< b. Find the radius of curvature at any omt P(x, y) on the parabola y~ = 4ax. (06 Marks)
g p y P W=
5 . Show that the evolute of the parabola y* = 4ax is 27ay” = 4(x - 2a)’. (08 Marks)
£ 2 OR
I R . . 2a
= 2 a. Fmd the pedal equation of the curve — =1-cos0. (06 Marks)
g3 r
1
.éo?f b. Find the radius of curvature of the tractrix x = a[cost + logtan(t/ } =asint. (06 Marks)
BN
£ c. Show thar the angle between the pair of curves: r = 6cos8 and r= 2(1 + cosf) is /6.
= 0 (08 Marks)
£ 8
g Module-2
g 2 3 a Using Maclaurin’s series, prove that
=0 = 4 1 4 .
P k! Jl+sin2x = 1+x —x* /23 / 3+ x4 (06 Marks)
S o
o 9 . ~ X . / \ A
e _ . lim (tanx .. hm ' a'+b"
g2 b. Evaluate: 1) i) (07 Marks)
o2 x =00 x X —> 0' 2
p g ¢. Examine the function f(x,y) = x* + 3xy’ — 15%7 — I5y" + 72x foris extreme values.
23 (07 Marks)
o
25
52 OR
el &u au au
& 2 4 a IfU=f(x-y,y-2z2z-x) showthat —+—+-—=0. (06 Marks)
gi'® ox oy z
.=
v 5 Suav, w) 2
N b. Ifu=xcosycosz,v=Xcosysinz, w= X siny, then show that —————=:= —x"cosy.
L A(X,y.7)
5 5 (07 Marks)
o
s
£ . ax gt g .
<3 Ellipsoid —+—5+—=1. (07 Marks)
g2 a- b ¢
S 2
55 Module-3
— o ¢ b
5 a. Evaluate fj(x + y +7°) dzdydx (06 Marks)

-¢-b-a
Find the volume of the solid bounded by the planes x = 0.y =0,z=0.x ~y—z= |
(07 Marks)

m
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[ox

¢. Show that B(m,n) = (07 Marks)
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OR
6 a. Change the order of Integration and hence evaluate
f J xy dy dx (06 Marks)
0oy 4y
b. Find the centre of gravity of the curve r = a(l + cosB). (07 Marks)
sC I . b d@
C. Prove that .\/sin 6do - =7 (07 Marks)
;‘: !: \/sin 6
Module-4
7 a. A body in air at 25°C cools from 100°C to 75°C in 1 minute. Find the temperature of the
body at the end of 3 minutes. (06 Marks)
b.  Find the orthogonal trajectories of the family of cardioides r=a(l + cos0) (07 Marks)
. Solve: [4x'y” + yeos(xy)]dx + [2x7y + xcos(xy)]dy = 0 (07 Marks)
OR

8 a. A series circuit with resistance R, inductance L and electromotive force E i1s govemed by the

differential equation L — + Ri = E, where L and R are constants and initially the current i is

dt
zero. Find the current at any time t. (06 Marks)
3 , dy 2
b. Solve: x & Xy= —y4 COS X (07 Marks)
dx
s ® 2 3 dy ;
C. Solve: xp +xp—(y +y)=0,where p= o (07 Marks)
dx
Module-5
2 =15 =2 =
_ . _ 23 -1 _ _
9 a. Find the rank of the matrix o ; by applying elementary row operations.
o 1 1 -1
(06 Marks)
b. Find the dominant Eigen value and the corresponding Eigen vector of the matrix
6 -2 2
A=[-2 3 —1| by Rayleigh’s power method taking the initial Eigen vector as
2 -1 3
(1.1, 1]" (07 Marks)
¢.  Apply Gauss-Jordon method to solve the system of equations:
X + Sy + 7z2=52, 273 =7 =0, xtytz= 9. (07 Marks)
OR
10 a. Test for consistency and solve:
Sxp+Hxat 337 20,2X) 5%+ 2X3 = 18, 3%, + 2x-+ x3= 14 (06 Marks)
. -1 3 : .
b. Reduce the matrix A :L 4} to the diagonal form. (07 Marks)
c.  Solve the system of equations
S +3vtz=12
x4 dy+2z=15
X+ 2y +52=20
Using Gauss-Siedel method [carry out 4 iterations). (67 Marks)
20f2
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Second Semester B.E. Degree Examination, Aug./Sept.2020
Advanced Calculus and Numerical Methods

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

8 1 a Find the angle between the surfaces x° +y° —z" =4 and z=x"+y* - 13 at (2, 1, 2).

g (06 Marks)

<% -5 . o2 -5

g b. If F=V(xy’z'), find div Fand curl Fat (11, 1). (07 Marks)

é Find the value of the constant a such that the vector field
'.§ F=(axy—2z°)i+(a—-2)x%j+(-a)xz’k
é‘é is irrotational and henee find a scalar function ¢ such that F= Vo. (07 Marks)
=~
Eo
oR
E%
E - o o = 5
g ;:5 2 a IfFF=(3x% +6y)n—14yzj+20xz°k , evaluate | F-dr from (0, 0, 0) to (I, 1, 1) along the curve
o = ) . G
E ‘fé givenbyx =t y=t andz="1". (06 Marks)
P b. Use Green’s theorem to find the area between the parabolas x* = 4y and y* = 4x. (07 Marks)
£ 5 >
2§ ¢. If F=2xyi+yz j+xzkand s is the rectangular parallelopiped bounded by x =0,y =0,z =0
E g and x=2,y=1, z= 3. Find the flux across S. (07 Marks)
£ S
& 3 a Solve(D'+3D+2)y=4cosx. (06 Marks)
5 73 b. Solve (D*+ 1)y =secx tanx, by the method of variation of parameter. (67 Marks)
%‘; ¢. Solve xzy” +xy' +9=3x>+sin (3logx). (07 Marks)
B OR
i g 4 a. Solvey'+2y +y=2x+ x°. (06 Marks)
5 g b. Solve 2x + 1%y —6(2x + 1)y’ + 16y = 8(2x + 1)~ (07 Marks)
e 9 y
g E C. The current 1 and the charge q in a series circuit containing on inductance L, capacitance C,
5= . . : : ' o d -
S%b‘g emf E satisfy the differential cquation : L%-+g I ?? Express q and 1 interms of't,
= a0 C
%% given that L, C, E are constants and the value of 1, g are both zero itially. (07 Marks)
58
o; 2 Moduie-3
. fi 5§ a. Form the partial differential equation by eliminating the arbitrary function from
" o(xy + 75, x + y+z)=0. (06 Marks)
s} 2 -,
é b. Solve 0z = sin x siny for which O—Z:~2sinywhenx=0 and z=01f y:(2n+1)E.
8 ox oy 2
é (07 Marks)
— a2 , ’2

C.  Derive onedimensional wave cquation 1n the standard form C"’t? =G 2 u . (07 Marks)
o x*
1of2
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OR
6 a. Form the partial differential equation by eliminating the arbitrary function form
f[ﬁ,z] =0. {06 Marks)
z
'z L < oz  _,
b. Solve o =z, giventhat wheny=0,z=¢ and —=e (07 Marks)
PNE
. : . . . . odu  _,0m .
c. Find all possible solutions of one dimensional heat equation == C . using the method
5 ox°
of separation of variables. (07 Marks)
Module-4
RGO
7 2. Test for convergence of the series z X {x>0). (06 Marks)
n=l| M
b. Solve the Bessel’s differential equation leading to J(x). (07 Marks)
¢. Express fix)=x"+ 3x’ — x* + 5x — 2 interms of Legendre’s polynomials. (07 Marks)
OR
8 a. Test for convergence of the series P . (86 Marks)

2[1

n=i

. 1
b. Ifa and [} are two distinct roots fo J,(x) = 0. Prove that Jx]n((xx)Jn(Bx)dx =0.Ifa=p.
¢

ﬂ i (07 Marks)

c. Express f{x)=x"+2x" - x — 3 interms of Legendre’s polynomials. (07 Marks)
Module-5

9 a. Find the real root of the equation : x’ — 2x — 5 = 0 using Regula Falsi method, correct to

three decimal places. (06 Marks)

b. Use Lagrange’s formula, find the mterpolating polynomuial that approximates the function
described by the following data :

X 0 1 2 5
f(x) 23112 | 147

X
¢. Evaluate j -

o I+ X7

dx by Weddle’s rule, taking seven ordinates and hence find log ¢*.

OR

10 a. Find the real root of the equation xe* — 2 = 0 using Newton — Raphson method correct to
three decimal places.
b. Use Newton’s divided difference formula to find f(4) given the data :

X 0 | 2 3 6
fix) | 4 | 2 14 | 158

th do.
c. Use Simpson’sg rule to evaluate je “dx .
i

20of2
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Third Semester B.E. Degree Examination, Aug./Sept.2020
Transform Calculus, Fourier Series and Numerical
Technigues

Time: 3 hrs. Max. Marks: 100

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

50, will be treated as malpractice.

| S n

Module-1
gj 1 a FindL{e™'tcos2t}. (06 Marks)
= b. Express the function in terms of unit step function and hence find Laplace transform of :
2 oo
;gé f(ty=9t I<t<2. (07 Marks)
<
g o 2 t>2
% g C. Solve the equation y"(t) + 3y'(t) + 2y(t) = 0 under the condition y(0) = 1, y'(0) = 0.(07 Marks)
Sz
z g OR
58 2 a Find:
s = p
9% iy L -—23-*3—-} iy L 10g & DL (06 Marks)
T 5 ' s°—4s+13 s(s+1)
£5
j% % b. Find L'~ — ¢ using convolution theorem. (07 Marks)
8 (s2 +a“)
g % c. A periodic function of period 2a 1s defined by
g3 £ E 0<t<a
é ‘g% |-E a<t<2a
g5 E .
5 kst Where E is a constant and show that trim L{f(t)} = —tan h(d—sj. (07 Marks)
S S 2
&
23
s Module-2
’
_ f,- 3 a  Express f(x) = x* as a Fourier series in the interval —t < x < w. Hence deduce that
% ————t——— = . (07 Marks)
Z P22 3 4 12
£ . . : . . X O0<x<l
g b.  Obtain the Fourier secires expression of f(x)= : . (07 Marks)
E n(2-x) l<x<2
c. Obtain the-half range cosine series for the function fix) =(x - 1)’ 0 <x < 1. (06 Marks)

1 of3
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OR
Obtain the Fourier series of f(x) :(n ; Xj 0 < x < 2n. Hence deduce that
PLIT B (07 Marks)
g 5 7 4
Obtain the half range cosine series of f{x) = xsinx 0 <x< 7. (07 Marks)

Express f(x) as a Fourter series upto first harmonic.

x 0] 123475
fix)| 4 | 8 | 15| 716 |2

{06 Marks)
Module-3

Find the Fourier cosine transform of

X for O<x<l
f(x)=9(2-x) for I<x<?2. ‘ (07 Marks)

0 for x> 2
Find the Fourier transform by f(x) =¢ i (07 Marks)
Obtain the inverse Z — transform by u(z) = S — (06 Marks)

(z—-2)z-3)
OR
Find the Fourier transform by
=x] |x|kl

f(x)=

0 |x|>1
and show that [ 0 gt :g : (07 Marks)

t
4]
Find the z-transform of : 1) cosn® 1) sinn6. (06 Marks)
Solve using Z —transform u,:7 — 4u, = 0 given that up=0 and u, = 2. (07 Marks)
Medule-4

Using Taylor’s series method solve y(x) = x +y, y(0) = I then find y at x = 0.1, 0.2 consider
upto 4" degree. (07 Marks)

Solve y'(x)=1+ i, y(1)=2then find y(1.2) with n = 0.2 using modified Euler’s method.
4

(66 Marks)
Solve y'(x) = x — y2 and the data is y(0) = 0, y(0.2) = 0.02, y(0.4) = 0.0795, y(0.6) = 0.1762
then find y(0.8) by applying Milne’s method and applying corrector formula twice.

(07 Marks)

20f3
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OR
8 a. Solve y'(x) :3x+%,y(0) =1then find y(0.2) with n = 0.2 using modified Euler’s method.

(06 Marks)
b. Solve y(x) = 3¢* + 2y, y(0) = 0 then find y(0.1) with h = 0.1 using Runge-Kutta method of
fourth order. (07 Marks)
c. Solvey'(x)=2¢"—y and data is
x [0 0.1 0.2 0.3
y | 2 [ 2010 | 2.040 | 2.090
Then find y(0.4) by using Adam’s Bash forth method. (07 Marks)

Module-5

9 a. By applying Milne’s predictor and corrector method to compute y(0.4) give the differential
2

dy | _dy

cquationg—z— and the following table by nitial value. (07 Marks)
X

dx

X 0 0.1 0.2 03

y 1 1.1103 | 1.2427 | 1.3990

y' 1 1.2103 | 1.4427 | 1.6990
b. Derive Euler’s equation in the standard form ol - i O—f =0. (06 Marks)

dy dx\¢oy'
Xy

¢. Find the extremal of the functional j(y' +x7y?)dx . (07 Marks)

Xy

OR

10 a. By Runge Kutta method solve :i/ = x(j—y) —y?*for x = 0.2 correct to four decimal places.
X X

Using initial condition y(0) =1, y'(0) = 0. (07 Marks)
b. Prove that the shortest distance between two points in a plane is a straight line. (06 Marks)

1
¢. Find the curve on which the functional rg[y'2 +12xylds with y(0) =0, y(1)=1. (07 Marks)

30f3
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First Semester B.E. Degree Examination, Aug./Sept. 2020
Engineering Mathematics - |

Time: 3 hrs. Max. Marks: 100

50, will be treated as malpractice.
ey

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
2

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

Module-1

. . . - X
Obtain the n' derivative of ——— (06 Marks)

(x-D2x+3)
Find the angle intersection of the curves r=a(1+sin0) and r = a(1—sin ). (07 Marks)

Find the radius of curvature for the curve x° + y =3axy at (3—d 3_aj i (07 Marks)

OR
If y =acos(logx)+bsin(log x), prove that x’y_, +(2n+1)xy _,, +(n’ +1)y_=0. (06 Marks)
Obtain the pedal equation of the curve,

=(1+cos8). (07 Marks)

Find the radius of curvature for the curve r" =a" cosn. (07 Marks)

Module-2
Obtain Taylor’s series expansion of log(cosx) about the point x zg upto the fourth degree

ferm. (06 Marks)

vl 2
) Tty ou cu
Ifu:sm"[x Y j prove that X—+y—_—=tanu. (07 Marks)
X+y ox 9

Ifu:y—z,v:ﬁ,W:ﬁ showthathll. (07 Marks)

X y z o(x,Y.2)

OR

3

) tan x x
Evaluate hng i (06 Marks)
X—> X

Obtain the Maclaurin’s expansion of the function log(1+ x) upto the term containing x*.

(07 Marks)
Ifu=f (

N|‘<
><|N

,prove that x—+y—+z—=0. (07 Marks)
ox

cu cu cu
oy az

k<:|><

1of3
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Module-3
A particle moves on the curve,
x =2t%, y:t2—4t, z=3t-5
where t is the time. Find the components of velocity and acceleration at time t = 1 in the
direction of i—3j+ 2k . (06 Marks)

Show that F) =(y+z)i+(z+x)]+(x+y)k is irrotational. Also find a scalar function ¢ such

that 1? =Vé. (07 Marks)
Prove that div(curl A )=0 (07 Marks)
OR
If I: =(X+y+ l)i + J —(x+ y)lE show that F.curlF=0 (06 Marks)
Find divF and curl F, where F = grald(x3 Ly —3xyz)_ (07 Marks)
Prove that curl(grad¢)=0. (07 Marks)
Module-4
Evaluate fxx/ax —x*dx. (06 Marks)
0
Solve (4~>(y+?>y2 —x)dx+x(x +2y)dy=0 (07 Marks)
Find the orthogonal trajectories of the family of curves r=a(l+sin 6). (07 Marks)
OR
Find the reduction formula for Jﬁcos” Xdx . (06 Marks)
0
d -
Solve & + Yo VX . (07 Marks)
dx x
A body in air at 25°C cools from 100°C in | minute. Find the temperature of the body at the
end of 3 minutes. (07 Marks)
Module-5
Find the rank of the matrix,
2 -1 -3 -1
P2 3 -1
(06 Marks)
I 6 1 1
0 1 1 -1
Find the largest Eigen value and the corresponding Eigen vector of the matrix.
2 0 I
A=10 2 0
1 0 2
by power method taking the initial eigen vector as [l 0 O]T perform five iterations.
(07 Marks)

Show that the transformation,
Y, =2X+y+z,y,=x+y+2z, y,=x—2z is regular. Find the inverse transformation.

(07 Marks)
2 0f3
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: OR
10 & Solve the following system of equations by Gauss-Siedel method.
20x+y—-2z=17
3x+20y—-z=-18
2x—-3y+20z=25
Carryout three iterations. (06 Marks)
b. Reduce the matrix,

-1 3
A :{ 4} to the diagonal form. (07 Marks)
c. Reduce the following Quadratic form, 8x*+7y”+3z° —12xy+4xz~8yz into canonical
form by orthogonal transformation. (07 Marks)
Kk %k sk % ok
Jof3
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First Semester B.E. Degree Examination, Aug./Sept.2020
Engineering Mathematics - 1

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

8 Module-1
g 2
& 1 a Findthe n'™ derivatives of —5——4§;1—. (06 Marks)
£ (x+2)(x" -1
é b. Find the angle of intersection between the curves r = ae’ and re® = b (05 Marks)
% c. Obtain the pedal equation of the curve r = a(l + cos8). (05 Marks)
B
g‘ji OR
7 2 2 a. [fy=sin'x prove that (1-x)y,,, —(2n+Dxy,, —n’y, =0 (06 Marks)
2 o Find the pedal equation of the curve r" cosec n6 = a". (05 Marks)
g o0 7
§ + 2:3 2 2
& Q C. Forthe curve y = ax show that Q - X + Y . (05 Marks)
5 o a+x a y X
EE
P % 3 a. Expand sinx in powers of'(x —gj Hence find the value of Sin91° correct to four decimal
58
= 8 places. (06 Marks)
gog Lt
8 5 b. Evaluate X _)E (Sinx)"™* (05 Marks)
85 2
28 Py’ ou  du
o2 c. Ifu=Sin™ Xty prove that XC— + yO— =tanu (05 Marks)
23 X+y x 0y
a g,
£ &
g <
A 5 OR
°§§ 4 a. Obtain the Maclaurin’s expansion of the function log.(1+x) up to fourth degree terms and
g % hence find loge(1-x). (06 Marks)
59 ldu Lou 1adu
§~“5 b. Ifu=f(2x — 3y, 3y-4z, 4z — 2x) prove that A + A +——=0 (05 Marks)
2 e 20x 30y 40z
= 5
£2 c. Ifu:E,V:Z—x,w:ﬂ show the M:é!- (05 Marks)
8 X y z HXVyzZ)
£ g
O <
=« Module-3
2 5 a. A particle moves along the curve x =1 —t, y = | +t* and z = 2t — 5. Also find the velocity
i and acceleration at t=1 in the direction 21 + j + 2k. (86 Marks)
£ b. Find the directional derivative of f(x, y. z) = xy’ + yz' at the point (2, -1, 1) in the duration
£ of the vector 1 — 2]+ 2k . (05 Marks)

¢. Find constants a and b such that F = (axy + z* )i + (3x” — z)j + (bxz® — y)k is irrotational.

(05 Marks)
[ of2
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OR
6 a. Show that the vector
v =(x+3y)i+(y—3z)j+(x —2z)k is a solenoidal vector. Also find Curl v. (06 Marks)
b. If F=(x+3y+1)i+j—(x+y)k show that F.curlF =0 (05 Marks)
C. Provethat Vx(0A)=¢(VxA)+VhxA. (05 Marks)
Module-4
i
7 a.  Obtam the reduction formula for J‘sin“ x dx and cvaluate fsin“ xdx . (86 Marks)
0
. Solve (ycosx + siny + y)dx + (sinx + xcosy + x)dy. , . , (05 Marks)
c. Find the orthogonal trajectories of the family of asteroids x** + y** = a®*. (05 Marks)
OR
[
8 a. Evaluate { ———dx — 06. (86 Marks)
r 32 _ xL
b. Solve ﬂirlz y'x (05 Marks)
dx x
C. A body in air at 25°C cools from 100°C to 75°C in one mmute. Find the temperature of the
body at the end of 3 minutes. (05 Marks)
Module-5
9 a. Solve the following system of equations by Gauss elimination method:
xty+z=6
x—-ytz=2
2x-y+3z=9 (06 Marks)

b. Use power method to find the largest eigen value and the corresponding eigen vector of the
matrix A, taking [, 0, 0]T as initial eigen vector. Perform three iterations.

25 I
A=[1 3 0 (05 Marks)
2 0 -4

c. Show that the transformation
yi =2X) + Xo + X3, ya = X3+ X2 + 2x3, y3 = X1 — 2x;3 is regular. Find the inverse

transformation. (05 Marks)
OR
10 a. Solve the followmg system of cquations by Gauss Seidal method
0x+y+z=12
x+10y+z=12
X+y+ 102=12 with x¢= Yo = 2Zyp= 0 (06 Marks)
b. Reduce the following matrix to the diagonal form
g s 05 Mark
5 4 { arks)
¢. Reduce the quadratic form 2x; +2x3 +2x; + 2x,x, to the canonical form by orthogonal
transformation. (05 Marks)
k %k ok ok ok
20f2
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First Semester B.E. Degree Examination, Aug./Sept.2020
Engineering Mathematics - [

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, selecting at least ONE question from each part.

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

Ir

/0

&
[=

1. Oncompleting

ote

Important N

Module-1
¢ o ' x 2 2
. 1 a gf y=¢" ', prove that (1 — x’)yz —Xy1 =m"y and hence show that :
2 2 : 2 2
5 (1 =xYWa2—@n+ Dxy o — (0 +m)y,=0. (07 Marks)
‘% b. Show that the pair of curves r = a(l + cos0) and r = b(1 — cos 0) intersect each other
£ orthogonally. {06 Marks)
3
. . 0 B o 3 .3 s
g ¢. Find the radius of curvature of the astroid x = a cos’0, y = asin' at 9 = jZ (07 Marks)
=
L
3
= 2 a Ify= sin""x, prove that (1 - xz)yn = 2o+ 1Kyn -0y, =0, (07 Marks)
& Find the pedal equation of the curve (1 — cos 8) = 2a. (06 Marks)
i c. Show that the radius of curvature for the catenary of uniform strength
g y = alog(sec(%4))is a sec(%/). (07 Marks)
¥
5 Module-2
= 3 a. Expand tan'x in ascending powers of x upto the term containing x . (07 Marks)
3 I}
- 2 2 a(u,v,w
£ b. Ifu=x+ 3y3 e gl 4xyz, w =2z — xy find ou,v,w) at(l.-1.0). (06 Marks)
5 6(Xa Y‘Z',)ﬁ
g c. Find the extreme valucs of the function f(x, y) given as x” + y~ - 63(x + y) + 12xy. (07 Marks)
5
E 8 8 81,1
s . x4y cu 3
B 4 a Ifu=sin" ATy , show thatx —+y—="Ttanu. (07 Marks)
E X+y ox oy
=
3 | &u léu 1 &%
2 b. Ifu=—cos20,prove that —+~-—+—5—==0. (06 Marks)
5 r o ror r oo
2, % )
= .. oxe’ —log(l+x
s ¢. Evaluate Lt ?( ). (07 Marks)
5 x>0 X
=
= Module-3
= 5 3 : : - g
= 5 a. A particle moves along the curve R =(t' —4t)i+(t° +4t)j+ (8t —3t' )k where t denotes
go time. Find the magnitudes of acceleration along the tangent and normal at time = 2.
% (07 Marks)
P | u
g . P _ : : X"~ i
> b. Using differentiation under integral sign, evaluate Jﬂ 1 dx. > 0. (06 Marks)
g 0g X
e n IS
5y ¢. Trace the curve yz(a —x)= xz(a + X). (07 Marks)
= b} R ) o S ~ ~
6 a. Show that F=(2xy’ +yz)i+(2x y +xz+2yz )j+(2y z+ xy)k is a conservative force field.
Fmd its scalar potential. {07 Marks)
b. Find the directional derivatives of the function xyz along the direction of the normal to the
% D
surface x°z + xy’ + yz = 3 at (1, 1, 1). (06 Marks)
c. Find divF, CurlF, where F = grad(x’ +y’ +z' —3xyz). (07 Marks)
1 of2
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Meodule-4
7 a. Obtan the reduction formula for jasin” xdx. (07 Marks)
Solve (2xy +y — tan y) dx + (x* — X tan’y + sec’y)dy = 0. (06 Marks)

C. A body originally at 80°C cools down to 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)

G 4
. X
8 2. Evaluate J— — (07 Marks)
© (1+x7)
y dy
b. Solve l_ +ycolXx =cosXx. (06 Marks)
dx
¢.  Find the orthogonal trajectorics of the family " cos n 6 = a". (07 Marks)
Module-5
9 a Solvex+y+z=92x+y-z=0,2x+5y+ 7z =52, by Gauss elimination method.
(07 Marks}
: : _ -1 3
b.  Diagonalize the matrix, A = 7 Al (06 Marks)
¢. Reduce the quadratic form 8x* + 7y” + 3z° — 12xy — 8yz + 4xz into canonical form. Hence
indicate its nature of rank and index. (07 Marks)

10 a. Solve the system of equations 27x + 6y —z =85, x + y + 54z =110, 6x + 15y + 2z =72 by
(auss - Seidal method to obtain the solution correct to three decimal places. (Take 4

ilerations). (07 Marks)

b.  Show that the transformation y; = 2x; + Xa + X3, Y2 = X5 + X2 + 2X3, ¥3 = X — 2X3 I8 regular.

Write down the inverse transformation. (06 Marks)

c. Find the dominant eigen value and the corresponding eigen vector of the matrix
' 6 -2 2
-2 3 —1| by power method taking the initial values [1, I, 1]*. Obtain 5 iterations.

2 -1 3

(07 Marks)

20f2
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Second Semester B.E. Degree Examination, Aug./Sept.2020
Engineering Mathematics - [

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

g) Module-i

£ dy . d

g 1 a. Solve: —}:—2 }: +49}—/—8y20 (06 Marks)

% dx dx~ dx

¥ b. Solve: y" - 4y' + 13y = Cos2x (07 Marks)

3 ¢. Solve by the method of undetermined coefficients of the equation
o2 d’y ,dy .
3= L -3 4 2y=¢ 07 Mark
< B ' dx Ertarie)
| OR
:5 5 d’y
£ 2 a  Solve: e 4y = Cosh(2x - 1) (06 Marks)
% ?:2 b. Solve: y" + 3y +2y=12x (07 Marks)
,Z, > ¢. Solve by the method of variation of parameters: y" + a’y = sec ax (07 Marks)
£ 5
é 5 Module-2
2Ho 3 a Solve: x° d_}’/ —3xd—y+4y:(l+x) (06 Marks)
%2 dx” dx
:% g b. Solve: d—y - d—X XY (07 Marks)
£2 d dy y x

> . . . . - . . 3
= c. Obtain the general solution and the singular solution of the equation x'p® + 2x'py —4 =0
2= (07 Marks)
;;} 4 a Solve (1+x)23—}:+(1+x)gz+y =smn 2[log(x+l)] (66 Marks)
52 . b X
55 b. Solve: p* + 2py Cotx = y* (07 Marks)
;}L'fo c. Solve the equation (px — y) (py + x) = 2p by reducing into Clairaut’s form, taking the
8 & substitutions X =x%, Y =y". (07 Marks)
=+
82 Moduie-3
S & . 3 5
BN 5 a  Ifz=e™"™ flax — by), then show that b 4 2%~ 2abz . (06 Marks)
5 Ox (Ey
% o'z : .. 0z .
= b. Solve - = xy subject to the conditions that - =log(l+vy) when x = [, and z = 0 when
s ox” X
2 x=0. (07 Marks)
= ¢. Find the solution of one dimensional wave equation, using the method of separation of

variables. (07 Marks)
1 of2
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OR
6 a. Form the PDE by eliminating the arbitrary functions ¢ from /x + my + nz = §(x’ + y* + z°)
(06 Marks)
b. Solve |- iy sin x sin y subject to the condition g =—2Siny whenx=0andz=01ify
oxdy Oy
is a odd multiple of /2. (07 Marks)
: : . . % :
¢. Derive an one dimensional heat equation in the form % =@ 6_\; . (07 Marks)
é 5
Module-4
a2y
7 a Change the order of integration and hence evaluate I 'fxy dy dx (06 Marks)
0 x?rda
b. Evaluate ”’ fx +y+zdzdydx (07 Marks)
o0 0
I . .
¢.  Show that B(m,n) = M with usual notations. (07 Marks)
I'{m+n)
OR
8§ a Evaluate f fe RS 'dxdy by changing to polar coordinates. (06 Marks)
(0]
b. Find by double integration the area enclosed by the curve r = a(l + cos8) between 8 = 0 and
0=n. (07 Marks)
!
¢.  Show that F(Ej = & (07 Marks)
Module-5
9 a Find the Laplace transform of f{t) = t(sint). (06 Marks)
b. Iffit)=t,0<t<2and f{t +2) = f{t) for t > 2, find L{ft)}. (07 Marks)
: : 5+ 5
¢. Find the inverse Laplace transform of #— (07 Marks)
s-—6s+13
OR

sint, 0O<t< I
10 a.  Find the Laplace transform of the unit step function f(t) = i 2 (06 Marks)
Cost, t> >

b. Employ Laplace transform to solve the equation y” + 5y’ + 6y = 5¢>* (07 Marks)
. . . g . .
¢.  Find the inverse Laplace transform of -———, using convolution theorem. (07 Marks)
(*+a’)
® %k k ok ok
20f2
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Second Semester B.E. Degree Examination, Aug./Sept.2020
Engineering Mathematics

Time: 3 hrs. Max. Marks: 80

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

g q Module-1
zg 1 a Solvey"+y"+y' +y=e>""+ sinhx by inverse differential operator method. (06 Marks)
@ b. Solve y" + 16y = x sin 3x by mverse differential operator method. (05 Marks)
] ,3% . .
% c. Solvey"—6y +9y= C_ by the method of variation of parameters. (05 Marks)
© X
52
‘é’r:g OR
£ 5 2 a  Solvey"+4y'+ 4y =73 sin x + cos 4x by inverse differential operator method. (06 Marks)
° I Solve y" + 2y =x* ¢ + ¢ cos 2x by inverse differential Operation method. (05 Marks)
£ % c. Solve y"+y' —2y=x + sin x by the method of undetermined coefficients. (05 Marks)
[
g & Module-2
2 3 a Solvex’y"+2x'y"+2y=10(x+ 1) (06 Marks)
S = . X
£ é b. Solvey=x(p+ 1+p*) wherep=dv. (05 Marks)
] dx
& & c. Find the general and singular solution of the equation y = xp + p°. (05 Marks)
= ©
EE OR
S ©
g § 4 a Solve(2x+ 1)? y'=202x+ 1) j_i’ - 12y =302x + 1). (06 Marks)
=2 b. Solve y=3px + 6p’y , solving for x. (05 Marks)
=0
% = c¢. Find the general and singular solution of y = px - 4/1+p” . (05 Marks)
_8, g Module-3
§ E 5 a. Obtain a partial differential equation by eliminating arbitrary constants in the equation
2 =xy+y vx*—a’+b. (06 Marks)
35 2
2 b. Solve Y Z=x+y given that =y when x = 0 and 92 whenx=2. (05 Marks)
%0 a0 ox” ox
5 = b E : 2 At a2 .
&2 c. Solve the one dimensional wave equation ¢” -ZX—SZ “ 2 by the method of separation of
o @ c ct
& E‘ variables. (05 Marks)
o
5 OR
5 6 a Form a partial differential equation by eliminating arbitrary function from the equation
g xyz = f{x + y+ z). (06 Marks)
3. b. Solve £Z,,_¢, given that z = cos x and %= sin x wheny = 0. (05 Marks)
& oy* oy
¢. Solve the one dimensional heat equation ¢’ F“ = ?_u by the method of separation of
8%~ ot
variables. (05 Marks)
1 of 2
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b.

Medule-4
Evaluate JJ J_ f xyz® dx dy dz.

0 0 1

VX

I
Evaluate by changing the order of integration II xy dy dx.
0 X

o m 1
ProvethatB(m,n)=I ———— dx, m>0 , n>0
 (1+x)

foa s
T ) ' @ -r ‘
2 asinQ T

Evaluate I I j ‘rdz dr de.

0 8] 1

42 2Jax
Change the order of integration and evaluate I f dy dx.
0 xfihl
Prove that ['(n) = ZI e v dt.
0
Module-5

Find the Laplace transform of
: . . cos 6t —cos 4t
1} tsint u | ——— |

t
FindL[f(t)],iff(t)={ L.0<t=a o ere ft + 22) = (1)
(2a-f),a<t<2a
I, O<t<ld
Expressf{t) =< t, 1<t<2
t°,  t>2

5

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

OR

Find i) L’ Lb—_l)(SS—MJ i) L'[tan” s].

Using Convolution theorem find L™ ,;, .
(s"+D(s” +4)

Solve y" +4y' + 3y = ¢" using Laplace transform , given that y(0) = 1 , y'(0) = 1.

* F kX

20f2
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USN 14MAT21

Second Semester B.E. Degree Examination, Aug./Sept.2020
Engineering Mathematics - Il

Time:; 3 hrs. Max. Marks: 100

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

@
= Module-1
s ] ~
& 1 2 Solve (4D*-8D'-7D" +11D+6)y =0. (06 Marks)
g b. Solve y"—4y'+4y=c¢". (07 Marks)
g5 d’ e .
8 c. Solve d—% +y =tanx by the method of variation of parameters. (07 Marks)
<=
Q. 9 -
%% 2 a Solve (D’ -2D+5)y = (sinx). (06 Marks)
=
Elff b. Solve y"+2y' +y=2x+x". (07 Marks)
E. c0 ° . 2 3
:g é Solve by the method of undeterminant coefficient (D* + 1)y = x~. (07 Marks)
£ g
25 Module-2
5E dx . d
o2 3 a Solve —+2y=-sint, & 2% =cost. (07 Marks)
g £ dt dt
2 % b. Solve (1+x)°y"+(1+x)y +y=sin2[log(l + x)]. (07 Marks)
5o 7
35 dy ) | d
§§ c. Solve y(—y +(x——y)—y—x =0. (06 Marks)
o g dx dx
=
Q
23
55 4 2 Solve x’y"+3x’y" +xy + 8y = 65cos(logx). (07 Marks)
Enlk 1S . : . < 9
52 b. Obtain the general solution of x*p* +2xp—y=0. (07 Marks)
2 § Show that the equation xp’ +px~py+1—y=0 is Clairaut’s equation. Hence obtain the
g q p +px—py ¥ q
25 general solution. (06 Marks)
A= . Module-3
i: g S5 a. Fonn the partial differential equation by eliminating the arbitrary functions ¢ and ¥ from the
fi- o relation Z = ¢(x +ay) + y(x —ay). (06 Marks)
£ b. Derive one dimensional heat equation. (07 Marks)
o= 1
i a x Ky
g & ¢. Evaluate f .[ j e dxdydz. (07 Marks)
5 g 0 U 0
—
£ C e . . du . . .
o) 6 2. Solve the partial differential equation — = x + y by direct integration. (06 Marks)
z P q PYE y oy g
= . . . ] .
S Derive one dimensional wave eguation. (07 Marks)
= q
jo R
g

€. Evaluate U(x2 +y')dxdy where R is the region bounded by the lines y= 0, y = x and
R
x=1. (07 Marks)

] of 2
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Module-4
: s . : X'y
7 a. Using multiple integrals, find the arca bounded by the ellipse — + g =1. (06 Marks)
2 b
m [n
b. Provethat B(m,n) = mn (07 Marks)
Im+n
c. Express the vector F =2y i- Z i+ 3xk in cylindrical coordinates. (07 Marks)

8 a. Find the area bounded between the parabolas y" = 4ax and x” = 4ay using double integration.

(06 Marks)
‘ S I . —
b. Show that f ——\/: X I«/sm 0 d8 = . Using Beta and Gamma functions. (07 Marks)
©osmb
c. Prove that the cylindrical coordinate system orthogonal. (07 Marks)
Module-5
. . cosat —cosbt _
9 a. Findthe Laplace transform of —. (06 Marks)
t
b. Find the Laplace transform of
[ 0<t<l]
IR P (07 Marks)
= gsd
c. Using convolution theorem, find the inverse Laplace transform of ﬁ (07 Marks)
s"+a’)”
.. : s+5
10 a. Find the inverse Laplace transform of  — (06 Marks)

ST —6s+13

E. O<t<¥ _ 3 :
J SRS where f(t + a) = f{t), show that L{f(t)} = %tan h(?) .

b. Given f({t)=
’ () I—E, Y <t<a
(07 Marks)
c. Solve the differential equation y"+4y' +3y=c¢” with y(0) = 1 = y'(0) using Laplace
transforms. (07 Marks)
Kok ok ok
20f2
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50, will be treated as malpractice.

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

USN 1TMAT31
Third Semester B.E. Degree Examination, Aug./Sept. 2020
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 Find the Fourier series to represent the periodic function f(x)=x-x’ from x=-n to

X=71. (08 Marks)

The following table gives the variations of periodic current over a period.
t sec 0 T T T 2T | 5T | T

6 3 2 3 6

Aamp. | 198 1.30|1.05]1.30|-088|-025|198
Expand A as a Fourier series upto first harmonic. Obtain the amplitude of the first harmonic.

(06 Marks)
Find the half range cosine series for the function f(x) =(x —1)2 mo<x<l. (06 Marks)
OR
Find the Fourier series of f(x)=2x —x* in (0, 3). (08 Marks)
Obtain the constant term and the coefficients of the first sine and cosine terms in the Fourier
series expansion of y as given in the following table: (06 Marks)
x |01 |2 13 |4 |5 |6
y: 1911812428126 (20|9
Obtain the half-range sine series for the function,
x  0<x< T
: & 9
f(x)= n . (06 Marks)
=% Zcx<n
2
Module-2
- : . a’ —x?, [x|<a
Find the Fourier ftransform of f(x)= Hence deduce that
0, [x|>a
T(sinx —xcosx)  x 3
j ] cos—dx =— . (08 Marks)
K X 2 16
Find the Z-transform of,
(1) cosn® and (1) coshn® (06 Marks)
Solve y,,, +6y, ., +9y, =2" with y, =0=y,, using z-transforms technique. (06 Marks)

I of3
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OR
4 a. Find the Fourier cosine transform ot e ™ . Hence evaluate J c?skx? dx (08 Marks)
X~ +a’
b. Find the Z-transform of,
(i) (n+1)° (i1) sin(3n+5) (06 Marks)
. : . . 2z +3z
¢.  Find the mverse Z-transform of —— . (06 Marks)
(z + 2){2 - 4)
Module-3
5§ a. Find the two regression lines and hence the correlation coefficient between x and y from the
data. (08 Marks)
xi 1l |2 |3 |4 |5 16 |7 |8 |9 |10
y | 1012|1628 |28 136|41]49 40|50
b. Fit a second degree parabola to the following data: (06 Marks)
x|0]1 |2 |3 |4
y| 1] 18] 13]25]63
¢ Using Newton-Raphson method find the root of xsin x +cosx =0 near x =7 corrected to
4 decimal places. (06 Marks)
OR
6 a. Two variables x and y have the regression lines 3x +2y=26 and 6x+y=31. Find the
mean values of x and y and the correlation coefficient between them. (08 Marks)
b. Fit a curve of the form, y =ae™ to the following data: (06 Marks)

x2 |5 | 15120303540
y: | 1014 125]40 |50 | 62

€. Using Regula-Falsi method find the root of xe® =cosx in the interval (0, 1) carrying out

four iterations. (06 Marks)
Module-4

7 a. Using Newton’s forward and backward interpolation formulae, find f(1) and (10) from the

following table: (08 Marks)

X 3 14 15 6 7 8 9
fix)|48]84|145|23.6]362 528|739
b. Given that £(5)=150, f{7) =392, f{11)= 1452, f{13) = 2366, f{17) = 5202. Using Newton’s

divided difference formulae find f{9). (06 Marks)
rd 0.6
C.  Using Simpson’s - rule evaluate je"‘“ dx by taking seven ordinates. (06 Marks)
0
OR
8 a. Using Newton’s Backward difference interpolation formula find f{105) from, (08 Marks)

X 80 85 90 95 100
f(x) | 5026 | 5674 | 6362 | 7088 | 7854
b. If f(1)=-3, f(3)=9, f(4)=30, f(6)=132 find Lagrange’s interpolation polynomial that

takes the same value as f(x) at the given point. (06 Marks)
52 . 3 th '
€. LEvaluate jlogc xdx by Simpson’s 5 rule withh=0.1. (06 Marks)
4
20f3
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>

Module-5
9 a. Verify Green’s theorem for §(xy +y’ )dx +x2dy where C is bounded by y=x and y = x°.

¢

(08 Marks)

b. Using Gauss divergence theorem evaluate ﬂ 1; nds,
S
where F= (x3 - yz)g + (y2 ~ zx)j + (2,3 —~ xy)i; over the rectangular paralle]l piped 0<x <a,
0<y<band 0<z<c. (06 Marks)

. . . . of i
c.  With usual notations derive Euler’s equation, 9. i o =0. (06 Marks)
oy dxloy

OR

10 a If E: (5xy —6x2); +(2y~4x)§ , evaluate §15_d? along the curve C in the xy-plane, y = x°

C

from (1, 1) to (2, 8). (08 Marks)
b. Find the extremals of the functional with y(0) =0 and y(1)=1.
(06 Marks)
¢.  Show that Geodesics on a plane arc straight lines. (06 Marks)
K ok ok ok ok
3of3
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USN 1SMAT31
Third Semester B.E. Degree Examination, Aug./Sept. 2020
Engineering Mathematics - il
Time: 3 hrs. Max. Marks: 80

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

&

: Module-1

:; 1 a.  Obtain the Fourier series of f(x) = x(2n - x) in 0 < x < 27 and hence deduce that :
s = 2
k) 1 1
52 R bt (08 Marks)
ol & I 3 5
Eo . . .
= A b. Expressy as a Fourier series upto the second harmonics given :
on 0
£ x[0] 1] 2 [3]475
£ % vy 4[8]15]7]6]2
o (08 Marks)
£ 8
chE
Sz
g OR
=NE)
é ?y 2 5. Obtain the Fourier series for f{ix) =¢ " in the interval 0 < x < 2. (06 Marks)
38 b. Expand the function f(x) = xsinx as a Fourier series in the interval -n < x < 7. (05 Marks)
X ¢. Expand f(x) = 2x — 1 as a cosine half range Fourier series in 0 <x < I. (05 Marks)
i El Module-2
E & 3 a. Find the Fourier transform of
5§
& I-{x] for |x]|<1
8 % f(x) =
5 5 0 for |x[>1
% E 10 2 T
g5 And hence deduce that j St t = — (06 Marks)
§ 9 0 t” 2
;3“;50 b. Find the Fourier cosine transform of
==
28 x O<x<2
= f(x)= . (05 Marks)
S & 0 else where
5% : _ B
. i c. Find the z - transform of : 1)cosn®  1i)sinn®. (05 Marks)
g
S OR
g 4 a. Obtain the Fourier transform of f(x) = xe ™, (06 Marks)
E 27
¥ b. Ifu(z)= Wzt it , find the inverse z-transform. (05 Marks)

(z+2)(z—4)
¢. Solve the difference cquation yy:2 + 6yn.+9y, = 2" with yg = y1 = 0 using z — transforms.

|l of 3
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Module-3
a. Compute the co-efficient of correlation and equation of lines of regression for the data :
x | 1 2 3 4 5 6 7
yi 9 8 10 | 12 | 11 | 13 | 14
(06 Marks)
b. Fita best fitting parabola y = ax> + bx + ¢ for the following data
X 1 2 31415
y |10 12]13]161] 19
. (05 Marks)
C. Use the Regula — Falsi method to find a real root of the equation x” — 2x — 5 = 0 correct to
three decimal places. (05 Marks)
OR
6 a. Find the co-efficient of correlation for the following data :
X 10 | 14 | 18 |22 | 26 | 30
y 18 | 12124 ] 6 |30 36
(06 Marks)
b. Fit a least square geometric curve y = ac™ for the following data :
x | 0 [2] 4
y |812|10]31.82
(05 Marks)
C.  Use Newton — Raphson method to find a real root of the equation : xlog, =1.2 correct to
tfour decimal places that is near to 2.5. (05 Marks)
Module-4
7 a. From the following table find the number of students who have obtained :
1) Less than 45 marks
11) Between 40 and 45 marks.
Marks 30-40 | 40-50 | 50-60 | 60— 70 | 70— 80
Number of students 31 42 51 35 31
(06 Marks)
b. Find the Legrange’s interpolation polynomial for the following values y(1) = 3, y(3) = 9,
y(4) = 30 and y(6) = 132. (05 Marks)
|
c. Evaluate ld—xtaking seven ordinates by applying Simpson’s %th rule. (05 Marks)
s l+x
OR
8 a. Give Uy =24.37, Un = 49.28, Uy = 162.86 and U3, = 240.5 find Uy by Newton’s divided
difference formula. (06 Marks)
b. Extrapolate for 25.4 given the data using Newton’s backward formula :
x | 19 20 21 22 23
y | 91 | 10025 | 110 | 120.25 | 131
{05 Marks)
1
¢. Evaluate : I 1 X —dx by Weddle’s rule taking seven ordinates. (05 Marks)
¢ 1+x°
20f3
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Module-5
9 a. Verify Green’s theorem for §(xy+ y*)dx + x”dy where C is the closed curve of the region
bounded by y =x and y = X% ) (06 Marks)
b. Derive Euler’s equation in the form ﬁ —%[%J =0. (05 Marks)

7N (05 Marks)
OR
10 a. Verify Green’s theorem in the plane for f(xz +y)dx +3x°ydy where C is the circle
3

2,2 : o
x” +y~ =4 traced  the positive sence. (06 Marks)

b. Evaluate j(xydx+xy2dy) by Stoke’s theorem C is the square in the x-y plane with the

vertices (1, 0), (-1, 0), (0, 1) and (0, 1). (05 Marks)
C. Prove that the geodesics on a plane are straight lines. (05 Marks)
X k% % %
Jof3
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Fourth Semester B.E. Degree Examination, Aug./Sept.2020
Engineering Mathematics - IV
Time: 3 hrs. Max. Marks: 100

50, will be trcated as malpractice.

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 g, 42+8

l.

Important Note :

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal

Note:1) Answer any FIVE full questions, choosing ONE full question from each module.

2} Use of Statistical tables allowed.

Module-1
Use Taylor’s serics to obtain approximate value of y at x = 0.1 for the differential equation
dy

il 2y +3e*, y(0)=0. (86 Marks)
Apply Runge Kutta method of fourth order to find an approximate value of y when x = 0.2
. d ox? .
for the equation Y yz Xz , y(0)=1 takingh =0.2. (07 Marks)
dx y +x
Using Milne’s predictor — corrector method, find y when x = 0.8 given % =x-y’,
X
y(0)=0, y(0.2)=0.02, y(0.4) = 0.0795, y(0.6) = 0.1762. (07 Marks)
OR
dy

Given that &:Iog(x +y) and y(1) = 2, then find y(1.2) in step of 0.2 using modified
Euler’s method carry out two iterations. (06 Marks)
Using fourth order Runge-Kutta method to find y at x = 0.2 cquation given that % =xX+vy,
y(0)=1and h=0.2. (07 Marks)

Given j—y =x’(I+y) and y(1) = 1, y(1.1) = 1.233, y(1.2) = 1.548, y(1.3) = 1.979. Evaluate
X

y(1.4) by Adam’s-Bashforth predictor-corrector method. (07 Marks)
Module-2
. d’y dy _ .
Using Runge-Kutta method, solve e xd——y for x = 0.2, correct to three decimal
& X
places, with initial conditions y(0) =1, y'(0)=0. (06 Marks)

I
If o and B are two distinct roots of J_(x) =0, then jx]n (ox I, (Bx)dx =0 if . =B.
0
(07 Marks)
Express f(x)=3x" —x” +5x —2 in terms of Legendre polynomials. (07 Marks)

1of3
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OR
4 a. Apply Milne’s predictor-corrector method to compute y(0.4) given the differential equation
d;}; =1+ gy and the following initial values:
dx dx
y(0)=1,y(0.1)=1.1103, y(0.2) = 1.2427, y(0.3) = 1.399
yi(0)y=1, y'(0.1)=1.2103, y'(0.2) =1.4427, y'(0.3) =1.699 (06 Marks)
b. With usual notation, show that
2
T, (x)=,/—sinx (07 Marks)
, X
- . o . N I dn 2 n
€. With usual notation, derive the Rodrigue’s formula P (x) = W (x - 1) . (07 Marks)
2” ! dx n
Module-3
S a Find the bilincar transformation which map the points z = 0, 1, oo into the points
w =-5,—1,3 respectively. (06 Marks)
b. Derive Cauchy-Riemann equations in Cartesian form. (07 Marks)
¢. Evaluate j__%—dz where C: ‘z} = 2.5 by residue theorem. (07 Marks)
(z=-1)(z+2)
OR
6 a. If f(z) is aregular function of z, prove that (;% + —‘%j f(z)‘z = 4}f'(z),2 . (06 Marks)
X" Oy”
b. Discuss the transformation W = Z°, (07 Marks)
¢. Evaluate I—C— , where C 1s the circle |z| =3, using Cauchy residue theorem.
L(z+1)(z+2)
(07 Marks)
Module-4
7 a. The probability density function of a variate x given by the following table:
X -3 -21-1]0 |1 |2 |3
P(X)| K | 2K |3K |[4K [3K |2K K
Find the value of K, mean and variance. (06 Marks)

b. In a test on 2000 electric bulbs, it was found that the life of a particular make, was normally
distributed with an average life of 2040 hours and S.D. of 60 hours. Estimate the number of
bulbs likely to burn for, (i) more than 2150 hours, (11) less than 1950 hours,

(111) more than 1920 hours and but less than 2160 hours.
Given: A(0<z<1.83)=0.4664, A(0 <z<1.33)=0.4082 and A(0 <z<2)=0.4772
(07 Marks)
C. A joint probability distribution is given by the following table:
Y| -3|2 4

X

I 0.1 102]02

3 03 ]0.1]0.1
Determine the marginal probability distributions of X and Y. Also find COV(X,Y).

(07 Marks)

20f3
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OR
Derive mean and variance of the Poisson distribution. (06 Marks)
In a certain town the duration of a shower is exponentially distributed within mean 5 minute.
What is the probability that a shower will last for,

(1) less than 10 minutes (i1) 10 minutes or more
(111) between 10 and 12 minutes. (07 Marks)
Given,
Y[ O0|1]2]|3
X
010|111
8 14 |8
Lt 111]0
81418
(1) Find Marginal distribution of X and Y.
(1)  Find E(X), E(Y) and E(XY). (07 Marks)
Module-5
A coin was tossed 400 times and the head turned up 216 times. Test the hypothesis that the
coin 1s unbiased at 5% level of significance. (06 Marks)

Five dice were thrown 96 times and number 1, 2 or 3 appearing on the face of the dice
follows the frequency distribution as follows:
No. of dice showing 1,20r3:|5|4 |3 |2 |1]0

Frequency : 71191352483
Test the hypothesis that the data follow a binomial distribution at 5% level of significance
(12 4e =11.07 for d.f is 5). (07 Marks)

A student’s study habits 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? (07 Marks)
OR
o 21
3 3
Ifp= % 0 % , find the fixed probabilities vector. (06 Marks)
L1
2 2

A random sample of 10 boys had the following L.Q’s : 70, 120, 110, 101, 88, 83, 95,98, 107,
100. Does this supports the hypothesis that the population mean of 1.Q’s 1s 100 at 5% level

of significance? (t 05 = 2.262 for 9 d.f) (07 Marks)
Explain : (i) Transient state  (i1) Absorbing state (111) Recurrent statc. (07 Marks)
skok ok sk ok
3of3
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Fourth Semester B.E. Degree Examination, Aug./Sept.2020
Engineering Mathematics - 1V
Time: 3 hrs. Max. Marks: 80

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

Module-1
1 a Using the Taylor’s series method, solve
d 2 . . :
d—z =xy—1, y(0) =1 at the point x = 0.1. Consider the series upto third degree terms.

(05 Marks)
b. By using the modified Euler’s method, solve 3—y: log.(x+y), y(1) =2 at the point
X

50, will be treated as malpractice.

x=12. Takeh=0.2 and carry out two modifications. (05 Marks)
I C. Solve g}% =x—y’ atx=0.8, using Adams - Bashforth method, given that
y(0)=0, y(0.2)=0.02, y(0.4)=0.0795, y(0.6)=0.1762. (06 Marks)
OR
2 a. Employ the Taylor’s series method to find y(4.1) given that iz = x21+ . y(4) = 4.
Consider terms upto third degree. ’ (05 Marks)

b. Given dy =3¢" +2y and y(0)=0. Find y(0.1) using the Range-Kutta method. Take step

dx
length h = 0.1 (05 Marks)
c. Given SX%}LerZ —2=0 and the set of values of (x, y) given in the following table, find
X
y at x = 4.5 using the Milne’s method.
X 4 4.1 4.2 4.3 4.4
y 1 1.0049 1.0097 1.0143 1.0187
(06 Marks)
Medule-2
3 a Given y"—xy —y=0 with the initial conditions y(0) = 1, y'(0) = 0, compute y(0.2) and
y'(0.2) using fourth order Runge-Kutta method. (05 Marks)
b. Express f{x) = x’ + 2x* — x — 3 in terms of Legendre polynomials. (05 Marks)

I. 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

1
c. Ifaand B are two distinct roots of J,(x) = 0 then prove that jx]n(ax)Jn Bx)dx =0 ifa = f.
4]

< (06 Marks)
g
Z OR
§ 4 a. Apply Milne’s method to compute y(0.4) given that y” + xy’ + y=0 and the table
= x| 0 0.1 0.2 0.3
- y ] 0.995 0.9801 0.956
y 0 -0.0995 -0.196 -0.2867
(05 Marks)
1of3
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Explain J | (x) in terms if cos x. (05 Marks)
Derive Rodrigue’s formula
1 d" [ ) ]
P(x)=——|\x"—1 {06 Marks)
n( ) 2!1 'n! dxl'l ( )‘
Module-3
Define analytic function and obtain Cauchy — Riemann equations in Polar form. (05 Marks)

Evaluate j s in the cases where ‘C’ is the circle |z+2| = 1 using Cauchy’s integral
g —
formula. (05 Marks)
Discuss the transformation w =2z~ . (06 Marks)
OR
Given u =3x"y - y°. Find the analytic function f{z). (05 Marks)

7

Evaluate I—e-—,dz, where C is the circle | z | = 8 using Cauchy’s Residue theorem.
'z 1)z-5)

(05 Marks)
Find the bilinear transformation which maps the points z = 0, i, © on to the points

w =1, -1, —1 respectively. (06 Marks)
Module-4
A random variable x has the following probability function for various values of ‘x’

X 0 1 2 3 4 5 6 7
P(x) 0 k 2k 2k 3k Kk 2k 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 the Exponential Distribution. (05 Marks)

A communication channel receives independent pulses at the rate of 12 pulses per micro
second. The probability of transmission error is 0.001 for each micro second. Compute the
probabilities of (i) no error during a micro second (i1) one error per micro second
(111) atleast one error per micro second (1v) two errors (v) atmost two errors. (06 Marks)

OR
The pen manufactured by a company will be defective 1s 0.1. If 12 such pens are selected at
random, find the probability that
(1) exactly 2 will be defective
(1) atleast 2 will be defective
(111) none will be defective (05 Marks)
In a normal distribution 31% of the items are under 45 and 8% of the items are over 64. Find
the mean and S.D. of the distribution. (S.D = Standard deviations ¢(0.5) = 0.1915,
d(1.4)=10.4192). (05 Marks)
The joint probability distribution table for two random variables X and Y as follows:

Y
X -2 -1 4 5
1 0.1 0.2 0 0.3
2 0.2 0.1 0.1 0

Determine the marginal probability distributions of X and Y. Also compute (1) Expectations
of X, Y and XY (1) Covariance of X and Y. (06 Marks)

20f3
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Module-5
9 a. Certain tubes manufactured by a company have mean life time of 800 hours and standard
deviation of 60 hours. Find the probability that a random sample of 16 tubes taken from the
group will have a mean life time
(1) between 790 hours and 810 hours
(11) less than 785 hours
(11) more than 820 hours
(1v) between 770 hours and 830 hours. (05 Marks)
b. A group of 10 boys fed on a diet A and another group of 8 boys fed on a different diet B for
a period of 6 months recorded the following increase in weights (Ibs).
DietA: 5 6 8 1 12 4 3 9 6 10
DietB: 2 3 6 8 10 1 2 8
Test whether diets A and B differ significantly regarding their effect on increase in weight.
(to.os for 16 d.f=2.12). ' (05 Marks)
¢.  Find the unique fixed probability vector for the regular stochastic matrix.

0 1 0
A= % ?% % (06 Marks)
0 3 /3

%A

OR

10 a. 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? Find the 95% confidence limits for the difference of the

mean wages of the population of the two companies. (05 Marks)

b. Five dice were thrown 96 times and the numbers 1,2 or 3 appearing on the face of the dice
follows the frequency distribution as below.

Number of dice showing 1, 20r3 |54 |3 |2 |1]|0

Frequency 71191352483

Test the hypothesis that the data follows a binomial distribution (x,; =11.07 for 5 d.f.)

(05 Marks)

c. A student’s study habits are as follows. If he studies one night, he 1s 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? (06 Marks)

* ok ok ok %
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Fourth Semester B.E. Degree Examination, Aug./Sept.2020
Engineering Mathematics - IV

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

PART — A
I a  Using Taylor’s series method, solve the differential equation :_y =x’y +1 with y(0) = 0 at
x = 0.4. Consider terms up to fourth degree. (06 Marks)
b. Solve the differential equation S—i = —xy’ under the initial condition y(0) = 2, by using the

modified Euler’s method at x = 0.1 and x = 0.2. Take the step size h = 0.1 and carryout two
modifications at each step. (07 Marks)

50, will be treated as malpractice.

: 2 2
I e J‘ st nz ;f- COSTZ
d (2-1)(z-2)

formula. (07 Marks)

dz where C is the cicle {z]:Bj using Cauchy’s integral

gw)]n

g

=~

g

w d

gz C. Apply Adams-Bashforth method to solve the equation E}/—:xz(1+y) given y(1) = 1,
E < ' X

5 y(1.1) =1.233, y(1.2) = 1.548, y(1.3) = 1.979. Evaluate y(1.4). (07 Marks)
E § 2 a. Solve the differential equations:

8 § j%y =l+xz , g_z =—xy for x= 0.3 using fourth order Runge-Kutta method. Initial values
§ S X X ‘

58 arex=0,y=0,z=1, Take h=03. (06 Marks)
g2 b. Apply Picard’s method upto third approximation to find y and z for the equation
< § 2

T 5 d—z =1 +d—y given y(0) =1 = y'(0). (07 Marks)
58 dx dx

=] 2

23 . : d’y dy . .
Ee C.  Apply Milne’s method to compute y(0.8) given that @: ] —Zya; and the following
é &, mitial values y(0) = 0, y(0.2) = 0.02, y(0.4) = 0.0795 y(0.6) = 0.1762, y'(0) = O,
3 g y'(0.2) =0.1996, y'(0.4) = 0.3937, y'(0.6) = 0.5689. (07 Marks)
8%

% ﬁff 3 a Dernive Cauchy-Riemann equations in Cartesian form. (06 Marks)
5 _ug b. Find the analytic function whose imaginary part is e*(xsiny + ycosy). (07 Marks)
>3 ¢. Iff{z) 1s an analytic function then prove that

52 Ol f@)f = 4f')f (07 Marks)
=S = % = 4 rKs
% : ox* oy’

S 5

S & ) . i "

e 4 a. Discuss the Transformation W =e”. (06 Marks)
© b. Find the bilinear transformation which maps the points 1, i, -1 onto the points i, 0, -1
= respectively. (07 Marks)
g

2.

£

I of2
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PART - B
5 a. Find the solution of the Laplace’s equation in cylindrical system leading to Bend's
differential equation. (06 Marks)
b. Derive Rodrigue’s formula
d L,
Pa(x) > T (x -1 (07 Marks)
c. Express the polynomial 2x” — x* — 3x + 2 in terms of Legendre polynomials. (07 Marks)

6 a A five figure number is formed by the digits 0, 1, 2, 3, 4 without repitition. Find the
probability that the number is divisible by 4. (06 Marks)

b. If A and B are any two events with P(A) :%, P(B) 2%, P(ANB) :i find P(A/B),

P(B/A), P(A/B), P(A/B), P(B/A). (07 Marks)
C.  The contents of three boxes are | white, 2 red, 3 green balls, 2 white, 1 red, 1 green balls and
4 white, 5 red, 3 green balls. Two balls are drawn from the box chosen at random. These are
found to be one white and one green. Find the probability that the balls are from the third
box. (07 Marks)

7 a. The probability distribution of a random variable X is given by the following table:
X 101|213 |4]5]| 6 7
P(X) | 0| K |2K | 2K | 3K | K7 | 2K? | 7TK*+K

Find: P(X < 5), P(X > 6), P(3 <X <6). Also find mean and variance. (06 Marks)
D. Find mean and variance of Binomial distribution. (07 Marks)
€. In a normal distribution, 31% of the items are under 45 and 8% are over 64. Find mean and
standard deviation. Give A(0.5) = 0.19, A(1.4) = 42 where A(z) is the area under the

standard normal curve from 0 to z. (07 Marks)

8 a Explain the following terms:
1) Null hypothesis
i) Significances level

1) Confidence limits. (06 Marks)
b. A die was thrown 9000 times and a throw of 5 or 6 was obtamed 3240 times on the
assumption of random throwing, do the data indicate an unbiased die. (07 Marks)

c. A Machinist 1s making engine parts with axle diameter of 0.7inch. A random sample of
10 parts shows mean diameter 0.742 inch with a standard deviation of 0.04 inch. On the

basis of this sample, would you say that the work 1s inferior? Given for p =9, Tqs= 2.262.
(07 Marks)

* %k ok ok ok
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Third Semester B.E. Degree Examination, Aug./Sept.2020

Advanced Mathematics -

Time: 3 hrs.

Note: Answer any FIVE full guestions.

1 a. Ifnispositive integer prove that :

(V3 +1)" + (V3 -1 =2 COS%.

: X’ x*
b.  Sum the series : l+xcos®+—2—'00526 -+?c0536+————+o:..

= 50, will be weated as malpractice.

2+17Y . :
C.  Put the complex number (3 j into polar form.
3-1

] th 5 . g
2 a TFindthen' derivative ¢ cos(bx +c¢).

) 1 L X
b. Find the n" derivative of ————

2x+D(x-2)

: . rdc¢
3 a. With usual notations prove that tan¢ = =

dr

b. Find the pedal equation : 1" = a"" cosm®.

¢. Expand log (1 + sin™x) in powers of x as for as the term in x°.

-~

4 a IfZ-= ea“byf(ax —by) prove thatbz +a g =2abz.

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

. Any revealing of identification, appeal to cvaluator and /or equations written eg, 42+8

X Ccy
[—]
‘Q—IO) b o u Y —u T (:\Z (,_\7
. . H’Z =] f(x'; Y) andx:e +€ andy:e —e pl‘OVe that _’\_:X“
: du  &v
o3
o
[o]
E Xy 4 X 5(X 7)
) o Tu=2 v Y2 2K ping S%2)

z X y &(u,v,w)

. 1 of2
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c. Ifvyv= msin~ ! x . 2 L 2 =
y=e prove that (1 — x)yp2 — (20 + Dxyy — (0™ +m )y,

0.

MATDIP301

Max. Marks: 100

(06 Marks)

(07 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)
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PART - B
-
2
5 a. Derive the reduction formula for I, = Jcos“ xdx. (07 Marks)
4]
- .
b. FEvaluate J\x'\sin 'x dx. (06 Marks)
n
Iy X
c. [ivaluate J[ j(xz +y ) dxdy. (07 Marks)
0 x
Ll xe \'i"xz 3;-2”
6 a. Evaluate J. j X[xyz dx dy dz. (87 Marks)
G 0 (
n .
b.  Evaluate J'\/tan 0 dO in teams of gamma functions. (06 Marks)
0
¢. Provethat B(m, 4)=2""B(m,m). (07 Marks)
. Sa
7 a. Solve (x+y+1) & 1. (07 Marks)
O T 1 o
b. Solve (xtan-<-—ysec”=)dx + xsec” =dy =0. (06 Marks)
X X X
L dy tany .
¢. Solve & — ——==(l+x)e"secy. (07 Marks)
dx  I+x
. d'y ) .
8§ a. Solve ? +y=sIn2Xsinx. (07 Marks)
X
. d-
b. Solve —y +4y=x". {66 Marks)
dx-
. d-y dy iy 3
c. Solve —=—6--4+9y=06e" +7c 7 —log2. (07 Marks)
dx” dx
* ok ok Xk %k
2o0t2
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Fourth Semester B.E. Degree Examination, Aug./Sept.2020
Advanced Mathematics -

Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions.
s 1 a. Find the angles between any two diagonals of a cube. (06 Marks)
% b. If L, my, n; and £, ma, n» are the direction cosines of two lines then angle 0 between the
‘,N{ - - = /)
o linesis@=cos™ ({, &, +m, m, +n, n,). (07 Marks)
= ¢. Ifaline makes angles «, §3, v, & with four diagonals of a cube, show that :
<
E cos"o + cos’B + cos’y + cos?S = 4/3. (07 Marks)
8
3
[ jans) . . . B
&g 2 a. Find the equation of the plane through (1, -2, 2), (-3, 1, -2) and perpendicular to the plane
Jfga'" 2x—-y-z+6=0. (06 Marks)
o ] b. Find the equation of the line passing through the points (1, 2, —1) and (3, -1, 2). At what
& point does 1t meet the yz — plane. (07 Marks)

x—5_y—7_z+3andx—8_y—4_z—5
4 -5 7 1 3

of intersection and the equation of the plane in which they lie. (07 Marks)

c. Show-that the lines intersect. Find the point

3 a. Show that the position vectors of the vertices of'a triangle

ALAN A A A Y A : .
2i—j+k, 1-3j-5k and 3i-4 j+4kfroma rght-angle triangle. (06 Marks)
b. Prove that ax(bx¢)=(a-¢)b—(a-B)c. (07 Marks)

ulsorily draw diagonal cross lines on the remat

Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

] J AA A A D A oo A
¢. Find the constant a so that the vectors 21— j+k, 1+2j-3k and 31-a j—5k arc coplanar.’
' (07 Marks)

"
[83

4 a. Ef%:‘;{/x;"@
t

: = \_7:/>< E; , show thatdi(;{x ]é) = \X/x (_)—(x Ié) (06 Marks)
t t

b. A particle moves along the curve x = + 1,y =%, z = 2t + 5, where t is the time. Find the

completing your answers, com

. . . . . j B A ~ A
components of its velocity and acceleration at time t = | in the direction 21-3 j— 6k .
(07 Marks)

On

sl c¢. Find the angle between the surfacesx’yz+3xz” =5 and x’y’ =2at (1.-2,-1). (07 Marks)

g

Z

g ;

5 S a. Find unit vector normal to the surface x’y + 2xz” =8 at the point (1, 0, 2). (06 Marks)

Q.

E o - "

- b. Prove that curfl(¢A) = (gradd) x A+ pcurf A . (07 Marks)
c. Provethat V(r)" =n(n+ D", where r=[xi+yj+zk|. (07 Marks)

| 1 of 2
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Find Laplace transform of coshat.

. [zt for 0<t<5 . .
It f(ry=- ) . find L[f{t)].
]_ I for t>5
2RI — AR
Find L{wi}
t

By using the convolution theorem find the inverse Laplace transforms of

. a’
Find the inverse Laplace transform of log(I + (—J
-

Using Laplace transform solve :

d:y dy —t '
- +4—+dy=e ,y(0)=0=y"(0).
e = e e, y'(0)

Solve the system of equations by the method of Laplace transform
(D-x+3y=0,2x+(D-1)y=0

d . . B
Where D =---, given thatx=8.y=3 att=0.

dt

20f2
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(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks})

(10 Marks)

(10 Marks)
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Third Semester B.E. Degree Examination, Aug./Sept.2020
Additional Mathematics -

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

Module-1

Prove that (1 + )"+ (1 —i)"= 272" cos% (08 Marks)

[y
a5l

b. Expression the complex number (2 + 3i) + L in the form a + ib. (06 Marks)
—1
c. Find the modulus and amplitude of the complex number 1 — cosa + i sina. (06 Marks)

50, will be treated as malpractice.

OR
If A =1+2j-3k, §:3i—j+ 2k show that A+B is perpendicular to A-B. Also find

the angle between 2 A+3B and A+2B. (08 Marks)
b. Show that the vectors i-2j+ 3k, 2i+j+k, 3i+4j-kare coplanar. (06 Marks)

¢. Find the sine of the angle between A=4i— j+3k and B=-2i+ 1—2k. (06 Marks)

Module-2
3 a. Obtain the Maclaurin’s series expansion of sin X upto term containing x". (08 Marks)

2
b. If u :sin"{u} prove that x
X—y

cu

ou
+y—=tanu. (06 Marks)
ox oy
c. Ifu=fx-y,y—-z, z-x) prove that @+ﬂ+@:0. (06 Marks)
ox Oy 0z

4 a. Provethat log(l+x)=x —X? et by using Maclaurin’s series. (08 Marks)

o(x,y)

b. If x=rcos8 , y=rsin6 find X
o(r.0)

(06 Marks)

c. Ifz=e""" f(éx — by) then show that b% + a2l = 2abs. (06 Marks)
ox 0y

Module-3 :
5 a. Find the angle between the surfaces X’ + Y + 7 =9 and z = x> +y =3 at the point
2.-1,2) (08 Marks)
b. Find the unit vector normal to the surface xzy +2xz=4 at{2,-2,3). (06 Marks)
c. Show that the vector (—x° + yz)i + (4y — z’x)j + (2xz — 4z)k is solenoidal. (06 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

[ of2
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OR
6 a. A particle moves along the curve x =t + 1,y =1, z=2t+3 where t is the time. Find the
components of its velocity and acceleration at t =1 in the direction i +j + 3k. (08 Marks)
b. Find the values of a, b, ¢ such that F= (x+y+az)i+(bx+2y—2z)j+(x +cy+22)k
1s irrotational. (06 Marks)
c. Find divF and cullF where F= V(x3 + y3 +7 - 3xyz). (66 Marks)
Module-4
ni2
7 3. QObtain the reduction formula for fcos“ xdx , n>0. (08 Marks)
0
1 X9
b. Evaluate |—— dx (06 Marks)
J:\/l —x?
c. Evaluate !”xy(x +y)dxdy over the area between y = x* and y = x. (06 Marks)
OR
8 a. Obtain the reduction formula for
Jsin“ xdx , n>0. (08 Marks)
{0
b. Evaluatc Jﬁ——xv—7 dx (06 Marks)
p (I=x7)™
¢. Evaluate j j fe””’” dz dy dx (06 Marks)
00 0
Module-5
9 a Solve y(logy)dx+(x-logy)dy=20 (08 Marks)
b. Solve x.j—y +y=x"y" (06 Marks)
X
c. Solve (xy’- e )dx — X’y dy =0 (06 Marks)
| . OR
10 a. Solve (5x*+3xy*—2xy) dx + 2x'y - 3x’y" - 5y)dy =0 (08 Marks)
b. Solve dy +xsin2y =x'cos’y (06 Marks)
X
c. Solve (xy3 + y)dx + 2()<2y2 +x+ y4) dy=0 (06 Marks)
k ok ok ok %
20f2
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Third Semester B.E. Degree Examination, Aug./Sept. 2020
Additional Mathematics - |

Time: 3 hrs. Max. Marks: 100

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

Module-1
I a Find the modulus and amplitude of]

[+ cosa+isina ‘
(1+if2+1)

(3+1)

b. Express the complex number in the form a + ib.

of the angle between them.

0, will be treated as malpractice,

OR

2 a Showthat[HSl‘neﬂcose :cosn(z—e)ﬂsinn(E—G)
l+smO—1cosH 2 2

=5

b. If A=i-2j-3k, B=2i+j-k, C=i+3j-k
find (i) (Ax é)x(éxéj (ii) ;{x(éxé)

Show that [ax b, bx ¢, cx a}= [a,b,c} .

[@]

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

Module-2
3 a Ify :(x2 - l)n then prove that (l - xz)yn+2 —2xy,., +n{n+l)y, =0.

b. Find the pedal equation of the curve r™ =a"(cosm0 + sin m6).

OR

-

. On complcting vour answers, compulsorily draw diagonal cross lincs on the remaining blank pagcs.

2 6
3 e ou du
' b. If u=e""f(ax - by), prove that b—+a— =2abu.
ax oy
_ 6(115\/, w) s 2 _
¢. Find ——> where u=x"+y +2z°, v =Xy+yz+zx, W=X+Yy+Z.
ax.y,z)
— M
9 Module-3
o . - ~ I
Z 3 2 Obtain a reducation formula for Jacos’ xdx .
g f e
g b. Evaluate | ———=dx.
= oV 4 — X:
a X X4y
c. Evaluate H‘ er“”’dz dydx.
g0 ¢

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal

(06 Marks)

(07 Marks)

¢ Find a unit vector normal to both the vectors 4i— j+ 3k and —2i+ j—2k. Find also the sinc

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)
(07 Marks)

¢. Show that the following curves intersect orthogonally r=a(l +cos0). r= b(l —cos ).

(07 Marks)

2 ) 4
. Xl sl : - : ‘
4 a Show that Vl1+sin2x =l+x———-"—+ YR using Maclaurin’s series expansion.

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marlks)

(07 Marks)

Library



b.

b.

b.

10 a.
b.

17"MATDIP31

OR
Obtain a reducation formula for fsin "xdx . (06 Marks)
NS
Evaluate f Ix3y dxdy . (07 Marks)
1) (
& B a
Evaluate JJA I(x + y2 + zzhzdydx ) (07 Marks)
—gocheg
Module-4

A particle moves along the curve x =1—t', y=1+t" and z=2t-5.

(1) Determine its velocity and acceleration.

(1) Find the components of velocity and acceleration at t = [ in the direction 2i+ j+ 2k .
(06 Marks)

IFind the directional derivative of, ¢ = x"yz + 4xz* at(l,-2,-1) along 21— j—2k. (07 Marks)

i = (x+y+az)i+(bx +2y-z)j+(x+cy+2z)k find a, b, ¢ such that curl F =0 and then

find ¢ such that F=V¢. (07 Marks)
OR

fr=x1+yj+zk and r= r prove that V(r"): ' (06 Marks)

I F=(x+y+1)i+j—(x+y)k show that FeurlF=0. (07 Marks)

>

Show that F=(y+zhi+(z+x))+(x+vy)k s irrotational. Also find a scalar function

¢ such that I.T =Vo. (07 Marks)
Module-5

4 _

Solve : A ) (06 Marks)
dx y+x

Solve :(y" - 3x2y)dx — (x“ = 3xy3)dy =0. (07 Marks)

Solve : xy(E +xy’ )j—y =1 (07 Marks)

X
OR

. dy

Solve : ==+ ycotx =cosx. (06 Marks)
dx

Solve : (4xy +3y" —x)dx + x(x + 2y)dy =0 . (07 Marks)
dy x+2y-3

Solve . —— = — . 07 Marks
dx  2x+y-3 ( Gl

20f2
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USN 15SMATDIP31

Third Semester B.E. Degree Examination, Aug./Sept.2020
Additional Mathematics - |

Time: 3 hrs. Max. Marks: 80

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

= Meodule-1
E I a  Express - in the form xi + iy. (06 Marks)
_;; 5-21
§ : : (1+1)
B b. Find the modulus and amplitude of 31 (05 Marks)
2 +1
Z c. If a=(3-14), b=(1,2,3), c=(4,2, -1) find ax(bxc) (05 Marks)
o
v OR
2 a. Provethat (I+cosf+isin8)" +(1+cos@—isin®) =2"" cos" %cosn—e. (06 Marks)
b. Find the sine of angle between a=2i— 2j+k and b=i- 27+2k (05 Marks)
¢. Find the value of A, so that the vector ;: 2i-31+k , B:i+2j—3k and E:j+lk are
coplanar. (05 Marks)
Module-2

3 a If y=tan''x, prove that
(1 + xz)‘y“+2 +2(n+Dxy, ., +n(n+l)y =0 (06 Marks)
b. Find the angle between the radius vector and tangent to the curve r= a(l — cos0) (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

c. Ifu= sin”(uJ prove that x A, y ?u =2tanu. (05 Marks)
X+y ox oy
OR :
4 a. Find the pedal equation of the curve r = 2(1 + cos 6) (06 Marks)
b. Find the total derivative of u = x’y’, wherex =¢',y = logt. (05 Marks)
c. Obtain the Maclaurin’s series expansion of the function sin x. (05 Marks)
Meodule-3
5 it
a. Evaluate Ix cos® x dx (06 Marks)
0
13
b. Evaluate Jﬂjx3y3dxdy (05 Marks)
00
11
¢. Evaluate JJJ(X +y+2z)dxdydz (05 Marks)
000
1of2
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1SMATDIP31

OR
6 a Evaluate J:sin(’ x cos’ x dx using Reduction formula. (06 Marks)
Y]
bu'x
b. Evaluate J jxy dydx (05 Marks)
0 x
[
c. Evaluate IJ xyzdx dydz (05 Marks)
000
Module-4
7 a. A particle moves along the curve r=(t' —4t)i + (t* + 41)j+ (8t =3t )k . Determine the
velocity and acceleration at t = 2. (06 Marks)
b. Find the dircctional derivative of ¢ = x’yz +4xz° at (1, -2, 1) in the direction of 2i — j — 2k.
(05 Marks)
c. Find the constants a and b, such that F = (axy +z" )i+ (3x” —2)j+ (bxz’ —y)k
i$ 1rrotational. (05 Marks)
OR
8 a. Find the angle between the tangents to the curve x =t*+ 1,y =4t - 3,z=2t" — 6t at t=1
and t = 2. (06 Marks)
b. Find divF and curlF where F=(3x?-3yz)i+ 3y’ —3xz)j+ (32> —3xy)k (05 Marks)
c. Find ‘a’ for which F= (x+3yn+(y—22)j+(x +az)k issolenoidal. (05 Marks)
Module-5
9 a. Solve d% =1+ )/ + (V) (06 Marks)
X X X
b. Solve x° d%x =3x" — 2xy +1 (05 Marks)
c. Solve (xz + y)dx + (y3 + x)dy =0 (05 Marks)
OR
10 a. Solve d%x e xle” (06 Marks)
b. Solve x d%x =y+ xcosz(%j (05 Marks)
c. Solve (x4 +y’ )dy =4x'y dx (05 Marks)
¥ %k k% Kk %k
20f2
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USN

1TMATDIP41

Fourth Semester B.E. Degree Examination, Aug./Sept. 2020

Time: 3 hrs.

Additional Mathematics - 1}

Max. Marks: 100

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

1 a Find

50, will be treated as malpractice.

Module-1
I 2 3 -1

-1 -3 -1
] I
0 1 1 -1

the rank of the matrix A =

. . L el _ .
b. Find the inverse of the matrix L 2} using Cayley-Hamilton theorem.

g8 -6 2
: c. Find the Eigen values of the matrix | -6 7 -4/,
2 -4 3
OR
2 a. Solve the system of equation by Gauss elimination method,
2x+y+4z=12
4x +1ly—z=33
8x —3y+2z=20
b. Using Cayley-Hamilton theorem find A™', given
1 4
A= :
12 3
€. Find the rank of the matrix by reducing in to row echelon form, given
1 2 3 2
A=|2 3 5 1
|13 45

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

Module-2

3 a. Solve by method of undetermined co-efficient y" -4y’ +4y =¢”.

3 2
b Solve IX_29Y _ 4d¥ ¢ ¢

dx’ dx? dx

C. Solve y"+2y'+y=2x.

OR

5

d7y

4 a  Solve 2 +y = secx tan x by method of variation of parameter.
X

b. Solve y"—4y'+13y=cos2x.

dzy

c. Solve 6d 4 +17d—y+12y:e"".

dx
[ of2
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(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)
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10

Module-3

1TMATDIP41

Express the following function into unit step function and hence find L[f(t)] given

t, O<t<4
f(t)= . (07 Marks)
5, t>4
: ]—e="
Find L{ } (07 Marks)
t
Find L[t.cosat]. (06 Marks)
OR
Find L[sin 5t.cos Zt]. (07 Marks)
Find L[e ' cos’ 3t] . (07 Marks)
Find L[cos3t.cos2t.cos t]. (06 Marks)
Module-4
Employ Laplace transform to solve the equation y” + 5y’ + 6y = 5™
given y(0) =2, y'(0)=1. (07 Marks)
Find L ! _ (07 Marks)
s(s+ s+ 2)s+3)
Find L —3—& _ (06 Marks)
§"—0s+13
OR
Using Laplace transforms solve y"+ 4y +4y =¢™ given y(0) =0, y'(0)=0. (07 Marks)
Find L™ log[ﬁ—aj : (07 Marks)
s+b
. 25—5 — 65
Find L S +L 8 - o _ (06 Marks)
4s” + 25 165 +9
Module-5
State and prove Baye’s theorem. (07 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.

(1) By only one shooter. (07 Marks)
If A and B are any two mutually exclusive events of S, then show that
P(AUB)=P(A)+P(B)-P(ANB). (06 Marks)
OR

Three machmnes A, B and C produce respectively 60%, 30%, 10% of the total number of
items of a factory. The percentages of defective out put of these machines are respectively
2%, 3% and 4%. An item 1s selected at random and 1s found defective. Find the probability

that the item non produced by machine C. (07 Marks)
Prove the following : (1) P(¢)=0 (1) P(A)Y=1-P(A) (07 Marks)
If A and B are events with P(AUB) = % P(A N B) :% and P(K) :g find P(A), P(B) and
P(A N ﬁ) i (06 Marks)
k Kk ok %k %k
20f2
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USN 1SMATDIP41
Fourth Semester B.E. Degree Examination, Aug./Sept. 2020
Additional Mathematics - I
Time: 3 hrs. Max. Marks: 80

1

50, will be treated as malpractice.

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

a.

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

Module-1
Find the rank of the matrix,

-2 -1 -3 -1
12 3 -1
1 0 1 1
0 1 -1 -i
By reducing it to the echelon form. (05 Marks)

Solve the following system of equations by Gauss Elimination method.
dx+y+z=4

x+4y—-2z=4
Ix+2y—-4z=6 (05 Marks)

Find all the eigen values and the eigen vector corresponding to the least eigen value of the
matix.

6 -2 2
-2 3 -1 (06 Marks)
2 -1 3
OR
Find the rank of the matrix,
1 2 3 2
2 3 5 1
1 3 45
By applying elementary row transformations. (05 Marks)

Solve the following system of equations, by Gauss-Elimination method:
x+2y+z=3,
2x+3y+3z=10,

Ix—y+2z=13 (05 Marks)
Using Cayley-Hamilton theorem, find the inverse of the matrix,
5
(06 Marks)
3 2
Module-2
Solve : (D2 —6D+9)y:ex +e (05 Marks)
Solve : (D*+3D+2)y=1+3x+x" (05 Marks)
Using the method of variation of parameters, solve :
(D2 - l)y =secxtanx . (06 Marks)
1 of3
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OR
4 a. Solve: (D3 -5D° +8D—4)y =e™. (05 Marks)
b. Solve: <D2 —-2D +4)y =e' cosx. (05 Marks)
¢. By the method of undetermined coefficients, solve :
(D" -D-2)y=10sinx. (06 Marks)
Module-3
5 a. Find the Laplace transform of,
(i) sin®2t (i) e™*(3sinh 2t 2cosh3t) (05 Marks)
b, Find L{tfbt} (05 Marks
c. Iffity=t% 0<t<2 and f(t+2)="£(t) fort>2 Find a{f(t)}. (06 Marks)
OR
6 a Find L{sintsin 2t sin 3t}. (05 Marks)
b. Find (i) Lite" sin 4t} (ii) L{ fe costdt}. (05 Marks)
\] .

cost, O<t<m| . o S
c. Express f(t) ={ o } in terms of unit-step function and hence find L{f(t)}.
sint, t>m

(06 Marks)
Module-4
7 a. Find the inverse Laplace transform of :
.. 3s—4 .. S
1 = 11 = 06 Mark
(1) os? (1) T (06 Marks)
: 3
b. Find L' Jﬁ} (05 Marks)
15‘ -2s-3
c. Solve the equation, y"+4y'+3y=¢"", with y(0) =1, y'(0) =1, using Laplace transforms.
(05 Marks)
OR
§ a FindL" Ss'f & . (06 Marks)
(s—1)s" +2s+5)
b. Find L"l{log[sz +a7 j} (05 Marks)
‘ $”+b”
c. Solve the equation y"+6y +9y=12t"¢""  with y(0) = y'(0)=0, using Laplace
transforms. (05 Marks)
Module-5

9 a. Foranytwo events A and B, prove that
(1) P(AUB)=P(A)+P(B)-P(ANB)

(i)  P(ANB)=P(B)-P(ANB) (05 Marks)
: B B
b. Given P(A)=04, P(—j =09 and P E =0.6, find P(é) and P(éj (06 Marks)
A A B B
¢. State and prove Bayes’s theorem. (05 Marks)
20f3
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ISMATDIP41
OR

10 a. Let A and B be events with P(A)=— , P(AUB)=

t | =

, P(E):-;-. Find P(ANB),

&w

P(AnB), P(AUB) and P(BNnA). (06 Marks)

b. In a certain engineering college, 25% of First semester students have failed in Mathematics,

15% have failed in Chemistry and 10% have failed in both Mathematics and Chemistry. A
student is selected at random.

(1) If he has failed in Chemustry, what is the probability that he has failed in

Mathematics?

(1) If he has failed in Mathematics, what i1s the probability that he has failed in

Chemistry? (05 Marks)

¢. Three machines A, B and C produce respectively 60%, 30%, 10% of total number of items

in a factory. Percentage of defective output of these machines are respectively 2%, 3% and

4%. An item selected at random 1s found to be defective. Find the probability that it is

produced by machine C. (05 Marks)

¥ 3k %k %k 3k

3of3
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USN 1TMATI11
First Semester B.E. Degree Examination, Dec.2019/Jan.2020
Engineering Mathematics - |
Time: 3 hrs. Max. Marks: 100
S Note: Answer any FIVE full questions, choosing ONE full question from each module.
g Module-1
s 1 a Findthe n' derivative of sin2x cos x. ‘ (06 Marks)
4 b. Prove that the following curves cuts orthogonally r=a(l+sin6) and r=a(l—sin6).
3 (07 Marks)
B c. Find the radius of the curvature of the curve r = asin n6 at the pole. (07 Marks)
52
e OR
S£& 2 a [ftany=x,provethat (I1+x%)y, ,, +2(n+Dxy,, +n(n+1y, =0. (06 Marks)
oo I
2 5 b. With usual notations, prove that tan¢ = 1:;:1_6 (07 Marks)
< r
g
B f c. Find the radius of curvature for the curve n’y =a(x’ +y’) at (-2a, 2a). (07 Marks)
5 8
5E
5 o Module-2
= 2 3 4
o 3 a. Using Maclaurin’s series prove that +/1 +sin 2x :1+x—%—%+%+,._. (06 Marks)
=38
g5 3] ou I
5= b. If U=cot™ _Xry , prove that x—+y—=——sin2U. (07 Marks)
5 2 Jx+fy ox "oy 4
B =
%‘—2 c. Find the Jacobianof u=x"+y* +2z*, v=xy+yz+zx, W=X+y+Z. (07 Marks)
>0
E g
3 PR
Qo q, .
E g . [tanx |
S+ 4 a Evaluate hm[ j . (06 Marks)
i 3 X—> X
5 S
g E b. Find the Taylor’s sense of log(cos x) about the point x :g upto the third degree.
5.3 >
%% (07 Marks)
g% 0 5 0
55 c. Ifu=f i,l,i prove that x—u+y—g+z—u=O. (07 Marks)
g2 y Z X ox 0y Oz
o 2
=z
C fi Module-3
» 5 a Ifx=t+1,y=4t—-3,z=2t"— 6t represents the parametric equation of a curve then, find
2 velocity and acceleration at t = 1. (06 Marks)
§ b. Find the constants a and b such that F = (axy +z")i+(3x’ —z)j+(bxz’ —y)k is irrotational.
= —
= Also find a scalar function ¢ such that F =V¢. (07 Marks)
¢. Prove that div(curl A) =0, (07 Marks)
| of 2
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17TMATI11

OR
6 a. Find the component of velocity and acceleration for the curve r =2t% + (> —4t)j+ (3t —5)k
at the points t = | in the direction of i—3j+2k. (06 Marks)
b. If t =V(xy'z"), find div t and curlt atthe point (1, -1, 1). (07 Marks)
Prove that curl(grad ¢) = 0. (07 Marks)
Module-4
2 4
X
7 a. Prove that dx =37 using reduction formula. (06 Marks)
?l; V4 -x*
b. Solve (x* +y’ +x)dx+xydy =0. (07 Marks)
c. Find the orthogonal trajectory of r" =asinnf . (07 Marks)
OR
8 a. Find the reduction formula for fcos“ xdy and hence evaluate Icos” xdx . (06 Marks)
0
b. Solve ye™dx+(xe™ +2y)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
2 -1 -3 -1
. . . 2 3 -1 .
9 a. Find the rank of the matrix A = _ by reducing to row echelon form.
0O 1 1 -l
(06 Marks)
4 1 -1
b. Find the largest eigen and the corresponding eigen vector for | 2 3 —1| by taking the
-2 1 5
initial approximation as [1, 0.8, —0.8]" by using power method. Carry out four iterations.
(07 Marks)
¢. Show that the transformation y, =2x, —2x, —X;, y, = —4x, +5X, +3X,, ¥, =X, =X, — X,
is regular. Find the inverse transformation. (07 Marks)
OR

10 a. Solve the equations 5x+2y+z=12, x+4y+2z=15, x+2y+52=20 by using Gauss
Seidal method. Carryout three iterations taking the initial approximation to the solution as

(1,0, 3). (66 Marks)
-1 3
b. Diagonalize the matrix A :[ 5 4] ) (07 Marks)
c. Reduce the quadratic form 8x’+7y’+3z° —12xy+4xz—8yz into canonical form by
orthogonal transformation. (07 Marks)
2 of 2
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USN I5SMAT11

First Semester B.E. Degree Examination, Dec.2019/Jan.2020
Engineering Mathematics - |

Time: 3 hrs. Max. Marks: 80
” Note: Answer any FIVE full questions, choosing ONE full question from each module.
2
S
B Module-1
g 1 a Ify=e™cos'x,findy, (05 Marks)
- b. If y=acos(logx)+bsin(log x), prove that X’y , +(2n+D)xy,, +(n’ +1)y, =0. (06 Marks)
8 Prove that the curves r = a(l + sin 8) and r = a(1 ~sin 0) cut orthogonally. (05 Marks)
52
3*; OR
z =4 2 a. Find the radius of curvature of the curve r" =a”" cosn®. (05 Marks)
”;,)onc b.  Find the pedal equation of r=2(1+co0s6). (06 Marks)
E B msin ' x
R c. If y=e™ * provethat (1-x*)y, ., -(2x+xy,, —(n’+m’)y, =0. (05 Marks)
5 g
U =
g Module-2
& E .
& 2 3 a  Expand logcos xin powers of (x - Tj using Taylor’s series. (05 Marks)
= et =)
f g X X [ox
5§ . [a +b +c*
55 b. Evaluate lim| ———+—] . (06 Marks)
§)E X—> 3
S 5 2y’ 0 ou
5 . X u
2 ‘% c. Ifsinu= Y show that x—+y— =3tanu . (05 Marks)
F= X+y ox oy
= &
=<
5 e
iz | oF
£ a 4 a. Using Maclaurin’s series, expand log(l+e") in ascending powers of x. (05 Marks)
S g au Y i ol (auY
o S . u ou au 1 (cu
2s b. Ifu=f{x,y)andx=rcos6,y=rsin8, provethat | — | +| —| = —j +— ”_) .
RS ox 3y or -\ Cv
g 2
g _g ' (06 Marks)
=% 2 2 2 a(u v, W')
=5 c. fu=x"+y +z2°, v=x+y+2z. W =Xxy+yz+zx,evaluate ———— (05 Marks)
£ B o(x.y.7)
=3
5 Module-3
© < 5 a. A particle moves along the curve x = | —t’, y = 1 + t* and z = 2t - 5, determine the
i components of velocity and acceleration at t = 1 in the direction 2i + j + 2k. (05 Marks)
o 2 k] .
2 b. Find the directional derivatives of ¢=x"yz+4xz" at the point (I. =2, —1) along the
g direction of 2i — j — 2k. (06 Marks)
IS
5 ' >
oy ¢. Prove that div(curlF)=0. (05 Marks)
1 of2
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OR
6 a ITF=(3x3yz)i+ 3y’ =3zx) j+ (32} —3xy)k . find () div F (i) curl F. (05 Marks)
b If F=(x+y+az)i+(bx+2y—z)j+(x+cy+22)k is irrotational, find a, b, c. (06 Marks)
c.  Prove that curl(¢A) =o(curl A)y+Vox A (05 Marks)
Module-4
7 4. Find the reduction formula for ‘[Sin " xdx (05 Marks)
b. Solve ﬂ + L' Y X (06 Marks)
dx x
1 Xt)
¢. Bvaluate | _dx . (05 Marks)
o VIlI—x"
OR
8 a. Find the orthogonal trajectory of the curve X7 4 b’y_ N =1, where A is the parameter.
a- b +
(05 Marks)
b. Solve (I+¢**)dx +e° -‘(l —ij dy=0. (06 Marks)
y
c. A body in air at 25°C cools from 100°C to 75° in one minute. Find the temperature of the
body at the end of three minutes. (05 Marks)
Module-5
2 -1 =3 -1
A . . 2 3 -1
9 a. Find the Rank of the matrix A = o | (05 Marks)
o 1 1 -l
b. Apply Gauss-elimination method, to solve the system of equations x+y+z=9,
X—=2y+3z=8. 2x+y—-z=3. (06 Marks)
c. Reduce the matrix A = [_ ZJ to diagonal form. (05 Marks)
OR

2
10 a. TFind the largest Eigen value and the corresponding Eigen vector of A =|0 and
1

(== NS
o O =

X =(100) as initial vectors.
(05 Marks)
b. Solve the system of equations Sx+2y+z=12, x+4y+2z=15, x+2v+5z=20. Carry

out the 4" iterations. using Gauss-Seidal method. (06 Marks)
¢. Reduce the quadratic form of x* +5y” +z° +2xy +6xz+2yz into canonical form.
(05 Marks)

F ok %k % %

20f2
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First Semester B.E. Degree Examination, Dec.2019/Jan.2020
Engineering Mathematics - |

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

1 a IfY=acos(logx)+ bsin (log x), then show that xzyn+z + 2o+ 1) Xy + (n"+ 1) ya= 0.
(07 Marks)

Find the angle of intersection of the curves r =a Cos 6 and 2r = a. (06 Marks)
c. Derive an expression to find the radius of curvature in Polar form. (07 Marks)
OR

2 a Ifsin! y=2log(x+1). Prove that (x + 1Yyne2 + (20 + 1)(x + Dyaer + (0° + 4)y, = 0.
(07 Marks)

50, will be treated as malpractice.

?_;0
i I .. : . 2
g% b. Find the Pedal equation for r = a cosec” % (06 Marks)
Ea 2
= Tﬁ ¢. Show that the radius of curvature at any point 6 on the Cycloid x = a(6 + sin 6) .
20 .
28 y = a(l-cos 8) is 4a cos( % ). (07 Marks)
g Module-2
g s 3 a. Using Maclaurins series, expand log(sec x) upto x*. (07 Marks)
58 b. IfZ=e""" flax — by). prove that
g 2 2 =
59 b2, ,% =2abz (06 Marks)
&8 ox oy
g% c. Ifu=1(% ., , 7/X),provethatxﬂﬂ,"f_ﬁrzﬁ_”:0. (07 Marks)
£3 ’ © o OX y 0z
25
= O
55 OR
a & |
+ n (28 40" v YA
S & 4 a FEvalugte Im| 2. 72 7% (07 Marks)
2 = x—0 3
L g
25 _ Xty fu ¢u  —cotu - :
=5 b. Ifcosu= 7\/— - \/— , show that x R (06 Marks)
52 X Y X ay 2
&0 © o ol
g o 2,22 J(u.v,w)
5 B c. Ifu=x"+y +z2°,v=xy+tyz+zx,w=x+y+zthenfind ———. (07 Marks)
8 d(x.y.z)
o2
o 2
=2
S Module-3
o . 3 2 . e
~ ol 5 a. A particle moves along the curve x=1-t",y=1+t and z =2t — 5. Find the components
= of velocity and acceleration at t = | in the direction 1 —2j+ 2k. (07 Marks)
= 7
= . . . . . “ log(1+acosx .
g b. Using differentiation under the integral sign. show that f log{l +acosx) dx = sin” a.
5 COSX
c. 0
E (06 Marks)
, X
c. Use general rules to trace the curve y(a—x) =x".a> 0. (07 Marks)
OR
| of 2

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal Library



14MATI11

6 a. Find the directional derivative of ¢ = xzyz + 4x7* at (1,-2,-1)yalong 2i—j—2k. (07 Marks)

Show that div (Curl A y=0. (06 Marks)
¢. Show that F= (y+z)i + (z+ x)j + (x + y)k is irrotational. Also find ¢ such that F=V 0.
(07 Marks)
Module-4

7 a. Obtain the reduction formula for [ sin™ x cos” x dx , where m and n are positive integers.
(07 Marks)

Solve (xy° + v) dx + 2(x’y" + x + y") dy = 0. (06 Marks)
¢. Find the orthogonal trajectories of family of curves r =4 a sec 6 tan 6. (07 Marks)
OR
8 a. LEvaluate f x 4/ 2ax — x* dx. (07 Marks)
0
dy 2
b. Solve e ytan X = vy sec X. (06 Marks)
X

c. Ifthe air is maintained at 30" C and the temperature of the body cools from 80°C to 60°C in

[2 mins, find the temperature of the body after 24 mins. (07 Marks)
Module-S

9 a. Solve2x+y+4z=12, 4x+ 1ly—2z=33 ,8x -3y + 2z =20 by Gauss elimination method.
(07 Marks)

i _ i -19 7
b. Diagonalize the Matrix A = . (06 Marks)
-42 16
c. Determine the largest eigen value and the corresponding eigen vector of
25 1 2
A=11 3 0 |using Rayleigh’s Power Method. (07 Marks)
2 0 -4
OR
10 a. Solve by LU decomposition method 4x; +x2 + x3=4 , x;+4x-2x3=4 ,
3%y + 2x0 —4x; = 6. (07 Marks)
b. Show that the transformation , y; = 2x; —2x2 — X3 . Y2 =-4X; + 5x5 + 3x3 ,
Y3 = X) — Xa — x3 is regular and find the inverse transformation. (06 Marks)

¢. Reduce the quadratic form x; +5x] + X} + 2x,X, +6X,X, + 2X,X, into canonical form by
orthogonal transformation. (07 Marks)

2 o0f2
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Second Semester B.E. Degree Examination, Dec.2019/Jan.2020
Advanced Calculus 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  Find the directional derivative of ¢ = 4xz’ — 3x*y*z at (2, -1, 2) along 2i—3j+6k . (06 Marks)

b. If f=V(x’+ y* +2* —3xyz) find div f and curl . (07 Marks)

Find the constants a and b such that F = (axy + z')i + (3x* —2z)j+ (bx 2> — y)k is irrotational.

Also find a scalar potential ¢ if F=V¢. (07 Marks)

OR
2 a If F=xyi+yzj+zxk evaluate IFdl_ where C is the curve represented by x = t, y = t*,

50, will be treated as malpractice.
o

C
z=t3,-1<t< 1. (06 Marks)
b. Using Stoke’s theorem Evaluate §F.dr if F=(x’+y?)i—-2xy]j taken round the rectangle
C

bounded by x=0,x=a,y=0,y=b. (07 Marks)

c. Using divergence theorem, evaluate ﬂl?.ﬁ ds if F=(x>—yz)i+(y*—zx)j+(z° - xy)k
S
takenaround 0 <x<1,0<y<1,0<z< 1. (07 Marks)

Module-2

3 a Solve (4D*—8D* 7D’ +11D+6)y =0 (06 Marks)

b. Solve (D> +4D+3)y=¢™ (07 Marks)

Using the method of variation of parameter solve y” + 4y = tan2x. (07 Marks)
OR

4 a. Solve(D’- 1)y=3cos2x (06 Marks)
b. Solve x’y” - 5xy’ + 8y =2 logx (07 Marks)

5

€. The differential equation of a simple pendulum is C;TZ(* W, x = F,Sinnt , where W, and F
are constants. Also initially x =0, 3—: =0 solve it. (07 Marks)

Module-3

. I
5 a. Find the PDE by eliminating the function from z = y* +2f (— +log yj. (06 Marks)
X

2

b. Solve

=sinx siny given 92 — 2sin y, when x = 0 and z = 0, when y is odd multiple
Ox0y oy

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
o

0
of ok (07 Marks)

c. Derive one-dimensional wave equation in usual notations. (07 Marks)
1 of2
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OR
A7 . oz X
6 a. Solve o =a 'z given that when x =0 e =asiny and z=0. (06 Marks)
e X
. Solvex(ty—-z)pty(z-x)g=z(x—-y). (07 Marks)
c. Find all possible solution of U, = C* U one dimensional heat equation by variable separable
method. ' (07 Marks)
Module-4
7 a. Test for convergence for
20 3 4
1+—7+—,"+—7+ .......... (06 Marks)
20 3 4
b. Find the series solution of Legendre differential equation
(1 = xD)y" - 2xy’ + n(n + 1) = 0 leading to Pn(x). (07 Marks)
€. Prove the orthogonality property of Bessel’s function as
1
[xi,(ex) j,(B)dx =0 a=p (07 Marks)
0
OR

8 a. Test for convergence for

| 32
l+— (06 Marks)
(7]

b. Find the series solution of Bessel differential equation x*y"” + xy’ + (n* — x%) y = 0 Leading to

jn (x). (67 Marks)

¢. Express the polynomial x* + 2x* — 4x + 5 interms of Legendre polynomials. (07 Marks)
Module-5

9 a. Using Newton’s forward difference formula find f(38). (06 Marks)

X | 40 | 50 | 60 | 70 { 80 | 90
fix) | 184 | 204 | 226 | 250 | 276 | 304

b.  Find the real root of the equation xlog,,x =1.2 by Regula falsi method between 2 and 3

(Three iterations). (07 Marks)
5.2
C. Evaluate jlog xdx by Weddle’s rule considering six intervals. (07 Marks)
4
OR
10 a. Find f{9) from the data by Newton’s divided difference formula:
X 5 7 11 13 17
fix) | 150 | 392 | 1452 | 2366 | 5202
(06 Marks)
b. Using Newton — Raphson method, find the real root of the equation x sin x + cosx = 0 near
X = T. (07 Marks)

e (1 ¢ dx i .
¢. By using Simpson’s (;j rule, evaluate Jbl—j by considering seven ordinates. (07 Marks)
3 + X"
0

20f2
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2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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USN 17TMAT21
Second Semester B.E. Degree Examination, Dec.2019/Jan.2020
Engineering Mathematics - Ii
Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing
ONE full question from each module.
Modufe-1
d’ dy d’y dy
1 Solve —6— ~—~6y=0 06 Marks
dx dx’ dx 4 ( i
Solve (D? — 4)y = Cosh (2x — 1) + 3° (07 Marks)
Solve (D* + 1)y = Secx by the method of variation of parameters. (07 Marks)
OR
2 Solve D° -9D? +23D —15)y =0 (06 Marks)
Solve y" - 4y’ + 4y = 8 (Sin2x + x%) (07 Marks)
d’ d X . =
Solve . y oY +4y 2x* by the method of undetermined coefficients. (07 Marks)
X’
Module-2
3 Solve (x D +xD + l)y = sin (2logx) (06 Marks)
Solve x’p® + 3xyp + 2y* =0 (07 Marks)
Find the general and singular solution of Clairaut’s equation y = xp + p". (07 Marks)
OR
4 Solve (2x + 1Yy -2 (2x+ 1)y - 12y = 6x (06 Marks)
Solve p* + 2py cot x —y* =0 i . (07 Marks)
Find the general solution of (p — 1)e™ + p’ € = 0 by using the substitution X =e*, Y = e".
(07 Marks)
Module-3
5 Form the partial differential equation by eliminating the function from
7= V + Zf( + log Vj (06 Marks)
X
? . . ., 0z . .
Solve =sinx siny for which — =-2sinywhen x = 0 and z = 0 when y is an odd
Ox3y oy
. T
multiple of 5 (07 Marks)
: L .8 21 8°U
Derive one dimensional wave equation o =C - (07 Marks)
t ox”

Library
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OR
6 a. Form the partial differential equation by eliminating the function from
fx+y+z,x +y +2)=0 (06 Marks)
&'z . oz .
b. Solve — +z=0 giventhat z=cosx and — =sinx wheny =0. (07 Marks)
ay” oy
: . . . . . . ouU .U
¢. Obtain the variable separable solution of one dimensional heat equation “—t S{ce=——
c Ox~
(07 Marks)
Module-4
7 a. FEvaluate fj(xz +y )dxdy (06 Marks)
o1
b. Lvaluate ”e—-dydx by changing the order of integration. (07 Marks)
0~ y
: . S C(m)I”
c. Derive the relation between Beta and Gamma function as B(m,n) = M (07 Marks)
I'(m+n)
OR
¢ hoa
8 a  Evaluate j_”(xz +y’ +2z7)dxdydz (06 Marks)
—¢ob--a
b.  Find the area between the parabolas y* = 4ax and x” = 4ay. (07 Marks)
A2 *f2 d9
¢. Provethat |+/Sin6de ——=T (07 Marks)
‘;': 7’: ~SinB
Module-5
g .| Cosat —~ Cosbt
9 a. Find the Laplace transform of {m%} ) (06 Marks)
Sint 0<t<—
b. Lxpress the function f(t)= n 2 in terms of unit step function and hence find
Cost t>—
2
Laplace transform. (07 Marks)
. _ +2
¢. Find L I(WS——j (07 Marks)
ST —2s+5
OR
10 a. Find the Laplace transform of the periodic function f{t) =t%, 0 <t <?2. (06 Marks)
) Y . . 1
b.  Using convolution theorem obtain the Inverse Laplace transtorm of —(—1) (07 Marks)
sT(s™ +

¢.  Solve by using Laplace transform y” + 4y’ + 4y = ¢*. Given that y(0) = 0, v'(0) = 0.
(07 Marks)

.....
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Second Semester B.E. Degree Examination, Dec.2019/Jan.2020
Engineering Mathematics - i

Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing ONE full question from each module.
: dy? . _
ig 1 a Solve dyz —4y =Cosh (2x — 1)+ 3" by inverse differential operators method. (06 Marks)
X

8 b. Solve (D’ — 1)y = 3 Cos 2x by inverse differential operators method. (05 Marks)

% c. Solve (D* +a%) y = Sec (ax) by the method of variation of parameters. (05 Marks)
x
R OR
fé i 2 a Solve (D*-2D+ Sy= e Sin x by inverse differential operator method. (06 Marks)
= i b. Solve (D’ + D* + 4D +4) y = x> — 4x — 6 by inverse differential operator method. (05 Marks)
j§ z c. Solve y"—2y'+3y =x" — Cosx by the method of undetermined coefficients. (05 Marks)
2 E 3 a Solve x'y"+3x’y" +xy +8y =65 Cos(log x) (06 Marks)
£ g 2
2 G b. Solve xy d_y) —(x*+y’ )d—y+ xy =0 (05 Marks)
£ g dx dx
Eie c. Solve the equation (px — y) (py + x) = 2p by reducing into Clairaut’s form taking the
%2 substitution X = x*, Y =y~ (05 Marks)
S5
23
55 OR
£e 4 2 Solve 2x—1)'y"+(2x-1)y'-2y=8x"-2x+3 (06 Marks)
—é‘% b. Solve y =2px + p’y by solving for ‘x’. (05 Marks)
g & € Find the general and singular solution of equation xp’ —py+kp+a=0. (05 Marks)
g 2
§ S Module-3
S E 5§ a. Obtain partial differential equation by eliminating arbitrary function.
=3 < l
E‘D‘S Given z = y2 +2f (—+ log yj. (06 Marks)
ET du : du
£5 b. Solve =¢ ' Cosx, giventhatu=0whent=0and —=0at x=0. (05 Marks)
é > ox ot

— . o ., 0
o ¢. Derive one dimensional wave equation —-=C o (05 Marks)
o - X
Z OR
£ 6 a. Obtain partial differential equation of
< £(x*+2yz, y* +2zx) = 0. (06 Marks)
b, Solve _f =a’z, given that when x = 0, z= 0 and (&2 =asiny. (05 Marks)
i ox” ox
1 of2
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Find the solution of one dimensional heat equation % =C’ ?L,l . (05 Marks)
oX~
Module-4
l-x l-x-y
dxdyd
Evaluate J f j et (06 Marks)
8 E (l+x+y+z)
Evaluate integral j jxy dy dx by changing the order of integration. (05 Marks)
0 x
] . . N mn
Obtain the relation between Beta and Gamma function in the form B(m,n) = |
m-+n
(05 Marks)
OR
Evaluate “e“‘z'*"z’dxdy by changing into polar co-ordinates. (06 Marks)
00
If A is the area of rectangular region bounded by the lines x =0, x =1, y =0, y = 2 then
evaluate f (x> +y*)dA . (05 Marks)
Evaluate T d9 T,/Sin 6 do using Beta and Gamma functions. (05 Marks)
o +/Sin 6
Module-5
-at -bt
Find Laplace transition of i) e i) e——~te—. (06 Marks)
X Lo i o . if 0<t<a
If a periodic function of period 2a is defined by f(t) = .
2a—-t if a<t<2a

Then show that L{f{(t)}= Lz tan h(ﬁ]. (05 Marks)
S 2

Solve y"(t) +4y'(t) +4y(t) =¢' with y(0) =0 y'(0) = 0. Using Laplace transform. (65 Marks)

o

OR
. 4 7s
Find L"| ———— (06 Marks)
(4s” +4s+9)
Find L™ ;, using convolution theorem. (05 Marks)
(s—D(s"+4
Express the following function interms of Heaviside unit step function and hence its
. t*, 0<t<2
Laplace transistor f(t)= (05 Marks)
41, t>2
20f2
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Second Semester B.E. Degree Examination, Dec.2019/Jan.2020

Engineering Mathematics - [
Time: 3 hrs. Max. Marks: 100

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

, Module-}
é 1 a Solve:y"+3y +2y=1-2¢e* +e?X. (06 Marks)
c) Solve : y"+2y=x". (07 Marks)
= /4 N .
2 Solve : y"+y=cosecx by method of variation of parameter. (07 Marks)
el
82 OR
£% 2 a Solve(D’-6D*+11D-6)y=0. (06 Marks)
=5 b. Solve: (D’ -1y =sin2x . (07 Marks)
an
£% Solve by the method of undetermined coefficient (D* +D~-2)y =x. (07 Marks)
o B Moduie-2
g ey _ d
EE 3 a Solve Xz—{+5x—x+4yzxz+1_ {06 Marks)
o g dx dx
g & 2
= 5 - dy dy
RS b. Solve for P, giventhat y| — | +(x—y)—=~-x=0. (07 Marks)
e dx dx
3 5 c. Solve the equation (px — y) (x — py) = 2p. Reducing it into Clairauts form by taking a
§ E substitution U = x* and V = y*. (07 Marks)
o
T2
2E : oK
g < 4 a Solve:(1+x)’y"+(1+x)y +y=sin2log(l+x)]. (06 Marks)
g5 d
§ 2 b. Solve the system of equations C(li—: =3x -4y, d—y =X—Yy. (07 Marks)
2E =
% é c. Find the general and singular solution for sin pxcosy =cospxsiny+p. (07 Marks)
Té‘ % Module-3
3 5 a. Formm partial differential equation by eliminating arbitrary function from
o o= ,
O::z f(x*+y’,z—xy)=0. (06 Marks)
—'; abc
2 b. Evaluate : ,.H jﬁ xyz dx dy dz . (07 Marks)
= 000
g €. Obtain the solution of one dimensional wave equation by variable separable method.
% (07 Marks)
5 1of2
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OR

0’z x
——— =—+a.
oxey y

6 a. Solve:

AN Y

o
b. Evaluate : JI

0 x X
¢. Derive one dimensional heat equation in the form u; = ¢ ux.

dydx by changing the order of integration.

Module-4

) 2 .16 ,
7 a.  Show that the area between the parabolas y~ =4ax and x” =4ay 1s—a".

b. Obtain the relation a between Beta and Gamma function on the formp(m,n) =

¢. Express the vector;‘: =71-2x 3+ yﬁ in cylindrical coordinates.
OR
1
8§ a Show that J" (1+x)""(1—x)*"dx = 2°""'B(p,q) .
-

14MAT21

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

.k

(07 Marks)

(07 Marks)

06 Marks)

y

b. Find the volume of the tetrahedron bounded by the planes x =0,y =0,z =0, LI Ay
a

c. Express divergence of F where l; =x1- y j+ zk in spherical polar co-ordinates.

Module-5

9 a Find i)L{ez'+4t3+3c053t} ii)L{irtl—t}.

b ¢
(07 Marks)

(07 Marks)

(06 Marks)

b. Find the Laplace transfer of the triangular wave of period 2a given

t O<t<a

byf(t):{

¢. Solvey' +y=tby using Laplace transformation, given y(0) = 0.

Qa—t a<t<2Za

OR
10 a. Find the inverse Laplace transforms of :

i) lo (5—”) i) ——2
& s—1 4s° +25°
0 O<t<l

(07 Marks)

(07 Marks)

(06 Marks)

b. Express f(t)=<t—-1 I<t<2 in terms of unit step function and hence find its Laplace

| t>2

transformation.

S
c.  Apply convolution theorem to evaluate L' 75w +.
poly {()}

k ok ok sk ok

2o0f2
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usN (9l [0\ | AV &

Third Semester B.E. Degree Examination, Dec.2019/Jan.2020
Transform Calculus, Fourier Series and Numerical

Techniques

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 Laplace transform of:

(i) [M—TS] (i) (Sm—ztj (iii) tcosat. (10 Marks)
¢’ J

50, will be treated as malpractice.

8
5
=
£n
£F . . . N . 1 O<t<a
=il b. The square wave function f(t) with period 2a defined by f(t)= . Show that
S s -1 a<t<?2a
[T = 1
S ! as
fj &= (—]tan,h[—j. (05 Marks)
° =z s 2
22 d d
= 0 . = a
g & c. Employ Laplace transform to solve 2/ A 0, y(O)=y,(0)=3. (05 Marks)
S T dt” dt
5 O
ERE
oR
T8 . §* —3s+4 .. s = s
s 2 a Find (i) L — (ii) cot™| = (ii)) L™ — (10 Marks)
S 3 S 2 (s+2)(s+3)
20
2o . o .
2= b.  Find the inverse Laplace transform of, — using convolution theorem. (05 Marks)
28 s(s”+1)
= o
5«
g .
# .S 2 if 0<t<l
L g
5 = t’ i T . . . - .
52 €. Express f(t)= 7 if 1<t<§ in terms of unit step function and hence find its l.aplace
o
=N~
i s
&0 2 cost B> =
5 2 2
&3 transformation. (05 Marks)
oG Module-2
- , ) ] 2 -2<x<0
o 3 a  Obtain the Fourier series of f(x)= . (08 Marks)
2 x O<x<2
E b. Find the half range cosine series of, f(x)=(x+1) in the interval 0 < x <1. (06 Marks)
§~ c. Express f(x)=x’ asa Fourier series of period 27 in the interval 0 < x < 2. (06 Marks)
| of 3
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OR
4 a. Compute the first two harmonics of the Fourier Series of f{x) given the following table :
x° 0 60° 120° | 180° | 240° 300°
¥ 7.9 ) 3.6 0.5 0.9 6.8
(08 Marks)
b. Find the half range size series of € in the interval 0<x <1. (06 Marks)
€. Obtain the Fourier series of f(x)= T—z—% valid in the interval (-— n m) (06 Marks)
Module-3
5 a. Find the Infinite Fourier transform of e . (07 Marks)
b. Find the Fourier cosine transform of f(x)=e™" +4e™". (06 Marks)
¢. Solveu, ,-3u , +2u, =3", given u,=u, =0. (07 Marks)
OR

] fOl“X(S& . . . N £5in X
. , find the infinite transform of f(x) and hence evaluate jﬁ——dx )
0 for|x|>a © X

6 a  If f(x) :{

(07 Marks)
b.  Obtain the Z-transform of coshn® and sinh n@. (06 Marks)
" . _ 477 -2z
€. Find the inverse Z-transform of — - (07 Marks)
z'—52" +8z-4

Module-4
7 a. Solve iy—=e‘ ~y, y(0)=2 using Taylor's Series method upto 4" degree terms and find
the valuexof yv(l.1). (07 Marks)
b. Use Runge-Kutta method of fourth order to solve j—)y(+y:2x at x = 1.1 given y(1)=3
(Take h=10.1) (06 Marks)

¢. Apply Milne’s predictor-corrector formulae to compute y(0.4) given (—djl =2e’y, with
X

(07 Marks)

X 0 0.1 0.2 0.3
y | 2.4 12473 |3.129 | 4.059
OR

dy
X
method. (07 Marks)

8 a. Given =x+siny; y(0) = 1. Compute y(0.4) with h = 0.2 using Euler’s modified
b.  Apply Runge-Kutta fourth order method, to find y(0.1) with h = 0.1 given j—y +y+xy =0;
X
y(0)=1. (06 Marks)
¢ Using Adams-Bashforth method, find y(4.4) given SX(j—y)+y-z =2 with
X

X 4 4.1 4.2 4.3
y I ] 1.0049 | 1.0097 | 1.0143

(07 Marks)
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Module-5

d’y  (dy) o

9 a. Solve by Runge Kutta method i =X ™ -y~ for x = 0.2 correct 4 decimal places.
X" X
using initial conditions y(0) =1, y'(0)=0.h=0.2. (07 Marks)
b. Derive Euler’s equation in the standard form. r_aja ). 0. (06 Marks)
oy dx| oy’
€. Find the extramal of the functional, fyz +(y’)3 +2yetdx . (07 Marks)
OR
- : d’y dy . .
16 a.  Apply Milne’s predictor corrector method to compute —= = | +T- and the following table
X" dx

of initial values:

X 0 0.1 0.2 0.3
y ] 1.1103 | 1.2427 | 1.3990
y' 1 1.2103 | 1.4427 | 1.6990

(07 Marks)

2 T N

Find the extramal for the functional, Hyz —y'? —2ysin x]dx 1 y(0) =0: )‘(:J =1.
0 “

(06 Marks)

c. Prove that geodesics of a plane surface are straight lines. (07 Marks)

H o ok kK

3o0f3
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Third Semester B.E. Degree Examination, Dec.2019/Jan.2020

Engineering Mathematics — i

Time: 3 hrs.

ves
Bes,

draw diagonal cross hines on the remaining blank pa
peal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

v
J

compulsorii

VOUy ansSwelr's
your answers,
2. Any revealing of identification, ap

po

Imporiani Noie :

Max. Marks: 100

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

b.

Module-1

Find the Fourier series expansion of f(x) = x — x* in (-m, ), hence deduce that

© 1 1 1
ST et Tt
12 r 20 3 4

Find the half range cosine series for the function f{x)=(x— 1)’ in0<x<1.

Express y as a Fourier series upto first harmonics given :

X | 0 ]60°|120° ]| 180° | 240° | 300°
79172136 05|09 ] 68

OR
Obtain the Fourier series for the function :
1+ 2 i 7’ <x<0
f(x)= = .
] —4—X mo<x< il
3 2
©~ 1 1
Hence deduce that — ==+ —+—+~-——
8 1I° 3 5
X n 0<x<®
If f(x)= A
T—X In % <X <T
Show that the half range sine series as
4 .
f(x):—[sinx—smjx _ sm75x _*__}
T 3 5°

Obtain the Fourier series upto first harmonics given :

x[0] 1121314516
y|9]18]24|28|26/20|09

Module-2
Find the complex Fourier transform of the function :

1 f < Tsi
f(x) :{ or [x|<a and hence evaluate jsm % dx

0 for [x|>a . X

. o o ~ -ax
Find the Fourier cosine transform ofe™ .

Solve by using z — transforms un+> — 4u, = 0 given that uy =0 and u; = 2.

] of 3

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal

(08 Marks)

(06 Marks)

(06 Marks)

(08 Marks)

(06 Marks)

(06 Marks)

(08 Marks)

(06 Marks)
(06 Marks)

Library



17TMAT31

OR
4 a. Find the Fourier sine and Cosine transforms of :
x 0<x<2
f(x)= . (08 Marks)
0 elsewhere
b. Find the Z — transform of : i) n* ii) ne™". (06 Marks)
2 _'_'v
¢. Obtain the inverse Z — transform of —2i (06 Marks)
(z+2)(z—-4)
Module-3

5 a. Obtain the lines of regression and hence find the co-efficient of correlation for the data

x{1[3]4 [2|5 |8 |9 |10]13]15
y|8(6[10|8]12|16|16)|10|32 )32
(08 Marks)
b. Fit a parabola y = ax’ + bx + ¢ in the least square sense for the data :
x |1 ]213]14]5
y 10(12]13|16]19
(66 Marks)
C. Find the root of the equation xe* — cosx = 0 by Regula — Falsi method correct to three
decimal places in (0, 1). (06 Marks)
OR
6 a If8x—10y+ 66=0and40x— 18y =214 are the two regression lines, find the mean of x’s,
mean of y's and the co-efficient of correlation. Find oy if 6y = 3. (68 Marks)

bx

b. Fit an exponential curve of the form y = ae™ by the method of least squares for the data :

No. of petals S 1617|8910
No. of flowers | 133552372 2
(06 Marks}
c. Using Newton-Raphson method, find the root that lies near x = 4.5 of the equation tanx = x
correct to four decimal places. (06 Marks)
Module-4
7 a. From the following table find the number of students who have obtained marks :
i) less than 45 ii) between 40 and 45.
Marks 30-40 | 40-50 | 50-60 | 60—-70 | 7080
No. of students 31 42 51 35 31
(06 Marks)

b. Using Newton’s divided difference formula construct an interpolating polynomial for the
following data :

X 4 5 7 10 11 13
flx) |48 | 100 | 294 | 900 | 1210 | 2028
and hence find f(8). (08 Marks)
1
c. Evaluate j ldx taking seven ordinates by applying Simpson’s %M rule. (06 Marks)
g 1+x
20of3
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OR
8 a. Inatable given below, the values of y are consecutive terms of a series of which 23.6 is the
6" term. Find the first and tenth terms of the series by Newton’s formulas.

X 3 4 5 6 7 8 9
y |48]84|145]23.6|36.2]52.8]|73.9

(08 Marks)
b. Fit an interpolating polynomial of the form x = f{y) for data and hence find x(5) given :

x|2]10]17
yi1] 3] 4
(06 Marks)
0.6
c. Use Simpson’s %Id rule to find j e~ dx by taking 6 sub-intervals. (06 Marks)
0
Module-5
9 a. Verify Green's theorem in the plane for ¢o(3x* — 8y*)dx + (4y — 6xy)dy where C is the
closed curve bounded by y = Jx and y = X (08 Marks)

b. Evaluate fxydx +xy’dy by Stoke’s theorem where C is the square in the x — y plane with
C

vertices (1, 0)(=1, 0)(0, 1)0.-1). (06 Marks)

¢. Prove that Catenary is the curve which when rotated about a line generates a surface of

minimum area. (06 Marks)
OR

16 a If %_F): 2xy i+ yz’ 34— xzk and S is the rectangular parallelepiped bounded by x = 0, y = 0,

z=10, x=2,y=l,z=3€valuatej7f}_§°ads. (08 Marks)
b.
Derive Euler’s equation in the standard form viz a—f _di{sfl =0. (06 Marks)
x| Oy
e
c. 2

Find the external of the functional l:;)f(y2 —y" =2ysin x)dx under the end conditions

y(0) = y(n/2) = 0. (06 Marks)

.....
GER R
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Third Semester B.E. Degree Examination, Dec.2019/Jan.2020
Engineering 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. Obtain the Fourier expansion of the function f(x) = x over the interval (-, ). Deduce that

n . L 1 1

—=l-—t—=-——=+.... (08 Marks)
4 3 57

b.  The following table gives the variations of a periodic current A over a certain period T:

50, will be treated as malpractice.

t(sec) | 0 | T/6 | T3 | T2 [2TR[5T6] T
A (amp) | 1.98 | 1.30 | 1.05 | 1.30 | -0.88 | -0.25 | 1.98

Show that there is a direct current part of 0.75amp in the variable current and obtain the
amplitude of the first harmonic. (08 Marks)

OR
2 a. Obtain the Fourier series for the function f{x) = 2x — X in0<x<2. (06 Marks)
b. Represent the function
x, for O<x<m/2
f(x)=
n/2 for m/2<x<m

in a half range Fourier sine series. (05 Marks)
¢. Determine the constant term and the first cosine and sine terms of the Fourier series
expansion of y from the following data:
x° |0 45 ({90 135|180 225|270 | 315
y 2132|112 0 [1/2] 1 |32

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

(05 Marks)
Module-2
3 a. Find the complex Fourier transform of the function
I for x<a < si
f(x)= , ! ‘ Hence evaluate I IR . (06 Marks)
0 for ‘x) >a T X
b. If u(z)= ZZ{F;?;D showthatuy=0 u;=0 w=2 uw=11L (05 Marks)
Z —
C. Obtain the Fourier cosme transform of the function
4x, O<x«l
f(x)=<4-x, l<x<4 (05 Marks)

0 x >4

1of3
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OR

4 a. Obtain the Z-transform of cosn6 and sinn®. (06 Marks)

b. Find the Fourier sine transform of f(x)=¢™" and hence evaluate [ xlsm H,IX dx m>0.

s L+x°
(05 Marks)
¢.  Solve by using Z-transforms yy2 + 2ynr1 T yn =n with yo=0=1y,. (05 Marks)
Module-3

5 a. Fita second degree parabola y = ax” + bx + ¢ in the least square sense for the following data
and hence estimate y at x = 6. (06 Marks)

x 1213145
y{ 101213 |16 19
b. Obtain the lines of regression and hence find the coefficient of correlation for the data:
x{1]3[4 2|58 |9 |10[13]15
y(816|10]8|12|16|16]10|32]32

(05 Marks)
€. Use Newton-Raphson method to find a real root of xsinx + cosx = 0 near x = . Carryout the
iterations upto four decimal places of accuracy. (05 Marks)
OR
6 a. Show that a real root of the equation tanx + tanhx = 0 lies between 2 and 3. Then apply the
Regula Falsi method to find third approximation. (06 Marks)
b. Compute the coefficient of correlation and the equation of the lines of regression for the
data:
x|1]2]3 45|67
y|[9]8]10]12]11]13]14
(05 Marks)
¢. Fit a curve of the form y = ae™ for the data
x| 0 |2 4
y|8.12|10]31.82
(05 Marks)
Medule-4
7 a. From the following table find the number of students who have obtained:
1) Less than 45 marks
it)  Between 40 and 45 marks.
Marks 30-40 | 40-50 | 50-60 | 60-70 | 70-80
Number of students | 31 42 51 35 31 (OpMarls)

b.  Construct the interpolating polgnomial for the data given below using Newton’s general
interpolation formula for divided differences and hence find y at x = 3.

x| 214] 5 6 8 10

y | 1096|196 | 350 | 868 | 1746

(05 Marks)
1
¢. Evaluate I X —dx by Weddle’s rule. Taking seven ordinates. Hence find log.2. (05 Marks)

o 1+x°

2 of3
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OR
8 a. Use Lagrange’s interpolation formula to find f{4) given below. (06 Marks)
x |0]2]3] 6
fix) |-4]2] 14158

4

b. Use Simpson’s 3/8" rule to evaluate Ie“"dx ) (05 Marks)
1

€. The area of a circle (A) corresponding to diameter (D) is given by

D| 80 85 | 90 | 95 | 100
A | 5026 | 5674 | 6362 | 7088 | 7854
Find the area corresponding to diameter 105 using an appropriate interpolation formula.

(05 Marks)
Module-5
9 a. Evaluate Green’s theorem for ¢(xy + y°) dx + x°dy where ¢ is the closed curve of the region
bounded by y = x and y = x". (06 Marks)
b
b. Find the extremal of the functional I(xz +y 42y + 2xy)dx . (05 Marks)

¢. Varity Stoke’s theorem for F=(2x—y)1— yzz} —yizk where S is the upper half surface of

the sphere x> + y* + 22 = 1 C is its boundary. : (05 Marks)

OR
10 a. Derive Euler’s equation in the standard form O—f —~—d— ﬁ =0. (06 Marks)

oy dx{ oyl
b. If F= 2xyi+y7‘z}+lezz and S 1s the rectangular parallelepiped bounded by x = 0, y = 0,
z=0,x=2,y=1, z= 3. Evaluate H Fnds. (05 Marks)
S
€. Prove that the shortest distance between two points in a plane is along the straight line
joining them or prove that the geodesics on a plane are straight lines. (05 Marks)
L R S
3of3
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Fourth Semester B.E. Degree Examination, Dec.2019/Jan.2020
Engineering Mathematics - IV
Time: 3 hrs. Max. Marks: 100
g Note: Answer any FIVE full questions, choosing
B ONE full question from each module.
?;;
L Module-1
‘:%E) 1 From Taylor’s series method, find y(0.1), considering upto fourth degree term if y(x)
3 satisfying the equation g—y =x-y, y(0)=1. (06 Marks)
= X
E
?w Using Runge-Kutta method of fourth order j—y +y=2x atx= 1.1 giventhat y=3 at x = |
| X
initially. (07 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

it Y o2e —y y(0)=2. v(0.1)=2.010, y(0.2) = 2.040 and y(0.3)=2.090, find y(0.4)

dx
correct upto four decimal places by using Milne’s predictor-corrector formula. (07 Marks)

OR
Using modified Euler’s method find y at x = 0.2 given gz =3X + —;y with y(0) = 1 taking
X 2

h=20.1. (06 Marks)

Given %3{£+y+zy2 =0 and y(0) = 1, y(0.1) = 0.9008, y(0.2) = 0.8066, y(0.3) = 0.722.

Evaluate y(0.4) by Adams-Bashforth method. (07 Marks)

Using Runge-Kutta method of fourth order, find y(0.2) for the equation j—i = i:’i ,

y(0)=1takingh=0.2. (07 Marks)
Module-2

Apply Milne’s method to compute y(0.8) given that d;y == Zyj—i and the following table

of imtial values.

x 0] 02 0.4 0.6
y 0] 002 [0.0795]|0.1762
y [ 0101996 | 0.3937 | 0.5689

(06 Marks)

Express fix) = x* + 3x’ —x* + 5x — 2 in terms of Legendre polynomials. (07 Marks)

Obtain the series solution of Bessel’s differential equation xzy” + xy' + (x> + n%) y =0

leading to J,(x). (07 Marks)
] of3
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OR

Given y" - xy' - y = 0 with the initial conditions y(0) = 1, y'(0) = 0, compute y(0.2) and
v'(0.2) using fourth order Runge-Kutta method. (06 Marks)
2
Prove J | ,(k)=,/—cosx. (07 Marks)
) X
Prove the Rodfigues formula P, (x)=— —Z(x2 -1 (07 Marks)
2'n! dx
Module-3
Derive Cauchy-Riemann equations in Cartesian form. (06 Marks)
. > . 2
Discuss the transformation w = 2", (07 Marks)
By using Cauchy’s residue theorem, evaluate Ju———dz if C 1s the circle ‘z‘ =3.
{2+ 1Nz +2)
(07 Marks)
OR
_ & & \ 2 0 <IE.
Prove that | —+— | If(z)] = 4|f (z){ (06 Marks)
cx™ oy J :
State and prove Cauchy’s integral formula. (07 Marks)
Find the bilinear transformation which maps z=oc, 1, O iIntow=-1, -1, . (07 Marks)
Module-4
Find the mean and standard of Poisson distribution. (06 Marks)

In an examination 7% of students score less than 35 marks and 89% of the students score
less than 60 marks. Find the mean and standard deviation if the marks are normally
distributed given A(1.2263) =0.39 and A(1.4757)=0.43 (07 Marks)
The joint probability distribution table for two random variables X and Y is as follows:

Y—2 -1 4 5

1 [01]02] 0 |03
2 102]01]01] 0

Determine:

1) Marginal distribution of X and Y

1)  Covariance of X and Y

i)y  Correlationof XandY {07 Marks)
OR

A random variable X has the following probability function:

x (01231456 7
P(x) | 0| K |2k |2k | 3k | K7 | 2k | 7k™+k
IFind K and evaluate P(x = 6), P(3 <x <6). (06 Marks)
The probability that a pen manufactured by a factory be defective 1s 1/10. 1f 12 such pens are
manufactured, what 1s the probability that

1) Exactly 2 are defective

11y Atleast two are defective

i) None of them are defective. (07 Marks)
The length of telephone conversation in a booth has been exponential distribution and found
on an average to be 5 minutes. Find the probability that a random call made

1)  Ends in less than 5 minutes

1) Between 5 and 10 minutes. (07 Marks)

20f3
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Module-5
9 a. A die is thrown 9000 times and a throw of 3 or 4 was observed 3240 times. Show that the
dia cannot be regarded as an unbiased die. (06 Marks)

b. A group of 10 boys fed on diet A and another group of 8 boys fed on a different disk B for a

period of 6 months recorded the following increase in weight (Ibs):
Diet A: [5|6|8|1]12]14(3|9]|6]10
DietB: [2|3]6|8|10|1]2]8

Test whether diets A and B differ significantly t.05=2.12 at 16df. (07 Marks)
C. Find the umque fixed probability vector for the regular stochastic matrix
0 | 0
A=|1/6 1/2 1/3 (07 Marks)
0 2/3 1/3
OR

10 a. Define the terms:
i) Null hypothesis
1)  Type-1 and Type-I1 error

i1y Confidence limits (06 Marks)
1720 /2
b. The t.p.m. of a Markov chain is given by P=| 1 0 0 ] Find the fined probabilitics
174 1/2 1;’4J
vector. (07 Marks)

¢. Two boys By and B and two girls GG; and Ga are throwing ball from one to another. Each
boy throws the ball to the other boy with probability 1/2 and to each girl with probability
1/4. On the other hand each girl throws the ball to each boy with probability 1/2 and never to
the other girl. In the long run how often does each receive the ball? (07 Marks)

EIE
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Fourth Semester B.E. Degree Examination, Dec.2019/Jan.2020
Engineering Mathematics - 1V

*§ Time: 3 hrs. Max. Marks: 80

E Note: 1. Answer FIVE full questions, choosing ONE full guestion from each module.

& 2. Use of statistical table can be provided.
Module-1
- dy
_’:: 1 a.  Using Taylor’s series method find, y(0.1) given that e x—y”. y(0) = 1 by considering
Z?EDT upto third degree terms. (05 Marks)
;f b b. Apply Runge Kutta method of fourth order to find an approximate value of y when x = 0.5
5
£ given that gy = b with y(0.4)=1. Take h=0.1. (05 Marks)
g dx x+y
5E I . : dy y'd+x%)
2= c. Evaluate y(0.4) by Milne’s Predictor-Corrector method given that dx = — and
£ & e
EE y(0) =1, y(0.1) = 1.06, y(0.2) = 1.12, y(0.3) = 1.21. Apply the corrector formula twice.
E g (06 Marks)
5% OR
<
s 2 a Solve by Euler’s modified method :—y: log.(x +y): y(0) = 2 to find y(0.2) with h = 0.2.
Sz X
= 8 Carryout two modifications. (05 Marks)
é% b. Using Runge-Kutta method of fourth order find y(0.2) to four decimal places given that
2 £ :
g < d—)=3x+l; y(0)=1. Take h=02. (05 Marks)
j & dx 2
2 i’ c. Given j—y=x2(1+y); y(1) =1, y(1.1) = 1.233, y(1.2) = 1.548, y(1.3) = 1.979. Evaluate
X
§ = y(1.4) to four decimal places using Adam’s-Bashforth predictor corrector method. Apply the
2 o corrector formula twice. (06 Marks)
é“ g Module-2
& 5:\ 3 a. Given j_z/ =y+ xj—y with y(0) = 1, y'(0)=0. Evaluate y(0.2) using Runge Kutta method
—_ o X" X
« of fourth order. Take h = 0.2. (05 Marks)
=
E b.  With usual notation prove that J, (x) = “ sinx. (05 Marks)
= 3 X
El c. Express f(x)=2x"-x>-3x+2 interms of Legendre polynomial. (06 Marks)

OR
1 of3
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: d’ dy
Apply Milnes predictor corrector method to compute y(0.4) given that d Y :6y—3xd—y
X
and the following values: (05 Marks)
X 0 0.1 0.2 0.3
y 1 1.03995 | 1.138036 | 1.29865
y' 0.1 0.6955 1.258 1.873
State Rodrigue’s formula for Legendre polynomials and obtain the expression for P, (x)
from it. (05 Marks)

1
If a and B are the two roots of the equation J (x) =0 then prove that IxJn(ax)Jn (Bx)Jx =0

0

if a=p. (06 Marks)
Module-3
Derive Cauchy-Riemann equation in Cartesian form. (05 Marks)
Evaluate using Cauchy’s residue theorem, j J,Z— tzil z where C is the circle z‘ =2.
o (z°=1)(z+3)
(85 Marks)
Find the bilinear transformation which maps the points —1,i,1 onto the points I, i, —1
respectively. (06 Marks)
OR
Find the analytic function, f(z)=u+iv if v=r’cos26 —rcosf+2. (05 Marks)
Evaluate I;—dz where C is the circle ‘z[ =3 using Cauchy integral formula.
(z-D(z-2)
(65 Marks)
Discuss the transformation o =e¢”. (06 Marks)
Module-4
Find the constant C such that the function,
£(x) Cx’ forO<x<3
X)=
0  Otherwise is a probability density function.
Also compute P(1<X<2), P(X 1), P(X>1). (05 Marks)
Out of 800 families with five childrens each, how many families would you expect to have
(i) 3 boys (i) 5 girls (iti) either 2 or 3 boys (iv) at most 2 girls, assume equal
probabilities for boys and girls. (05 Marks)
Given the following joint distribution of the random variables X and Y.
Y 1 3 9
X
2 [ I
8 24 12
4 l 1 0
4 4
6 [ I
8 24 12
Find (1) E(X) (i) E(Y) (iii) E(XY) (iv) COV(X,Y) (v) p(XY)
(66 Marks)
20of3
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OR
8 a. Obtain the mean and standard deviation of Poisson distribution. (05 Marks)
b. In a test on electric bulbs it was found that the life time of bulbs of a particular brand was
distributed normally with an average life of 2000 hours and standard deviation of 60 hours.
If a firm purchases 2500 bulbs find the number of bulbs that are likely to last for,
(1) More than 2100 hours  (ii) Less than 1950 hours  (iii) Between 1900 and 2100 hours.

Given that ¢(1.67) =0.4525, ¢(0.83)=0.2967 (05 Marks)
C. A fair coin is tossed thrice. The random variables X and Y are defined as follows:

X =0 or | according as head or tail occurs on the first toss.

Y = number of heads

Determine (i) The distribution of X and Y  (ii) Joint distribution of X and Y. (06 Marks)

Module-5
9 a. Inacity A 20% of a random sample of 900 school boys had a certain slight physical defect.
In another city B, 18.5% of a random sample of 1600 school boys had the same defect. Is the
difference between the proportions significant. (05 Marks)
b. The nine items of a sample have the following values : 45, 47, 50, 52, 48, 47, 49, 53, 51.
Does the mean of these differ from the assumed mean 47.5. Apply student’s t — distribution
at 5% level of significance (tgos = 2.3 for 8 d.f) (05 Marks)

c. Find the unique fixed probability vector of the regular stochastic matrix

Nj—o o
S~ O

1
0
1
2
(06 Marks)

OR
10 a. A sample of 100 tyres is taken from a lot. The mean life of tyres is found to be 40,650 kms
with a standard deviation of 3260. Can it be considered as a true random sample from a
population with mean life of 40,000 kms (use 0.05 level of significance) Establish 99%
confidence limits within which the mean life of tyres is expected to lie, (given Zgos = 1.96,
Zoo1 = 2.58) (05 Marks)
b. In the experiments of pea breeding the following frequencies of seeds were obtained.

Round and Wrinkled Round and Wrinkled | Total
Yellow and Yellow Green and Green
315 101 108 32 556
Theory predicts that the frequencies should be in proportions 9 : 3 : 3 : . Examine the

correspondence between theory and experiment.

(Xﬁ.os =7.815for3d.f ) (05 Marks)
€. 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 is to A. If C was the first

person to throw the ball find the probabilities that after the three throws.

(i) A has the ball (i) Bhastheball (i) C has the ball. (06 Marks)

4, DR
....

3o0f3
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Third Semester B.E. Degree Examination, Dec.2019/Jan.2020
Additional Mathematics -~ §

Time: 3 hrs. Max. Marks: 100

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

&
S
o
g Module-1
S . : N (B Y VKT
= 1 a.  Express the following complex number in the form of x +iy: w (06 Marks)
b . 1+ 51
i : cosf+isin 6 .
= b. Provethat | —————— | =cos80 +isin 8. (07 Marks)
g8 sin 0+ 1cosB
E‘«E — - ) — - - -
g ¢. Ifa=(3,-14), b=(1,2,3) and ¢ =(4,2,-1), find ax(bx o). (07 Marks)
ol
[=ieie)
£ & OR
fé ‘t — ~ B N — ~ 7 -
o 2 a. Find the angle between the vectors, a=51—j+k and b=21-3j+6k. (06 Marks)
SR
%_E R T T S Y - = - |
G g b. Prove that [axb,bx c,cxa }:[a,b,c} (07 Marks)
g g ¢. Find the fourth roots of —1+i+/3 and represent them on the argand diagram. (67 Marks)
58
EE Module-2
g § 3 a. Obtain the Maclaurin’s expansion of log (1+x). (06 Marks)
g g , Ll xP ey’ cu  du
< b. Ifu=sin~ , prove that x — +y— =2tanu. (07 Marks)
= & X+y OX >
8 =
£ : o(u, v
B & c. fu=x(l-y), v=xy, find V) (07 Marks)
) Ax,y)
[SP
5 2 OR
g3 4 a. Obtain the Maclauvin’s series expansion of the function log_secx . (06 Marks)
5 8 : 5 d(u,v
e b. Ifu=x"-2y;v=x+y find ¥ (07 Marks)
£ a(x,y)
g = . du du Cu
& v c. Ifu=f(x-y,y—z z-x),provethat —+—+-—=0. (07 Marks)
=2 Y. ¥ p -
8 & | 0% 0z
o 2
© < Module-3
B 5 a Find the velocity and acceleration of a particle moves along the curve,
15 - : o g 7 :
Z r =e i+ 2cos5tj+ 5sin 2tk at any time t. (06 Marks)
5 &~ . .
‘g b. Find divF and curlF, where F = V(x3 +y' +2° —3xyz). (07 Marks)

2

Show that F = (2xy +22)1 + (xz + 2yz)j+ (y2 4 2xz)1; is conservative force field and find
the scalar potential. (07 Marks)

1 of2
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6 2. Show that the vector field, 15 = (3x +3y+ 4z)§ + (x —2y-+ 32)} + (3x +2y— z)i; is solenoidal.

b.  Find the directional derivative of ¢ =

2 2

>

(06 Marks)

at (1, —1, 1) in the direction of A =1—-2j+k.

(07 Marks)

- R . R
€. Find the constant ‘a’ such that the vector field F=2xy’z’i+2x’yz’j+ax’y’zk is

irrotational.

Module-4

2

7 a.  Find the reduction formula for jsin " xdx .

Y]

13
b. Evaluate fjx3y3dxdy.

00

321

c. Evaluate J‘H’(x +vy+z)dzdxdy .

000

8 a  Evaluate: jsin“(?)x)dx.

b. Evaluate : fjxy dydx .

OR

:

0

b

0 x

1 b-xb-x-y

c. Evaluate: j j J-xyzdzdydx .
00 0
Module-5

dy :
——+ycotx=smx.
dx

9 a. Solve:

: (2x3 —xy’ —2y+3)dx—<x2y+2x)dy:().

b. Solve
c. Solve:
10 a. Solve:
b. Solve:
€. Solve:

3><(x+yz)dy+(x3 —3xy—2y3)dx =0.

OR

(SX‘x +3x%y’ —2xy7’)dx+(2x3y—3xzy3 —5y4)dy:O.

d : I
& i xsin 2y=x"cos y.

dx
[l+(x+y)tany]§z+1 =0.
dx

I I

20f2
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Important Note : I. 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
o

1 a

Third Semester B.E. Degree Examination, Dec.2019/Jan.2020
Additional Mathematics - |

17MATDIP31

: 3 hrs. Max. Marks: 100

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

Madule-1
Find the modulus and amplitude of
3+i
— (07 Marks)
2+1
If x=co0s6 +isind, then show that X;n _: =itanng . (07 Marks)
X"+
. . 4 . . 5
el (cos36 +'1 s.m 39)2 (cos46 +'1 s‘m 49)_4 (06:Marks)
(cos48 +1sin 46) (cos 50 + isin 50)
OR
.. Find the sine of the angle between A=2i+ 2| —k and B=6i— 3} +2k. (07 Marks)
. Find the value of A , so that the vectors a= 2f~3j+f<, b= f+2]—3|2 and c=i+ Ak
are coplanar. (07 Marks)
Prove that ax(bxc)+bx(cxa)+cx(axb)=0. (06 Marks)
Module-2
Find the n™ derivative of e cos(bx + ¢). (07 Marks)
If y=acos(log x) + b sin(log x) prove that x*y__, +(2n+)xy,,, +(n’ +1)y, =0.
(€7 Marks)
. X2 +y? du  éu
If u=sin , prove that x—+y—=tanu. (06 Marks)
X+y ox Oy
OR
Find the pedal equation of " = a" cos né. (07 Marks)
Expand loge(1 + x) in ascending powers of x as for as the term containing x*. (07 Marks)
. a(x,
If x=rcosB, y=rsing, find 9(%,y) (06 Marks)
o(r,0)
Module-3
by
Evaluate I I(l +xy”)dxdy (07 Miarks)
0y*
2n ]
Evaluate jsin4 x cos® x dx (07 Marks)
0
2 X4
Evaluate j dx (06 Marks)
0 4 — X2
1 of 2
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OR
24
6 a. Evaluate Jnj(xy + e-")dydx (07 Marks)
13
b. Evaluate jx sin® x dx (07 Marks)
0
200 |
c. Evaluate I J° f(x3 +y’ +2z")dxdydz (06 Marks)
0 -1
Module-4
7 a. If particle moves on the curve x = 2 y = - 4t, z =3t — 5 where t is the time. Find the
velocity and acceleration att = 1. (07 Marks)
b. Find the angle between the tangents to the curve r=t>1+2tj—t'k atthe pointt== 1.
(07 Marks)
c. If F=(3x’y—2)i+(x2'+y")j—2x'2° k find grad(divF) at (2, -1, 0). (06 Marks)
OR
8 a. Find the directional derivative of ¢ = 4xz° — 3x*y*z at (2, -1, 2) along 2i — 33’ +6k
(07 Marks)
b. Find the unit normal to the surface xzy +2xz =4 at (2, -2, 3). (07 Marks)

Show that F = (2xy’ + yz)i + (2x7y + xz + 2yz’)j+ (2y’z + xy)k is irrotational. (06 Marks)

Module-5

9 a Solve o sin(x +y) (07 Marks)

dx

dy
b. Solve o +ycotx =cosx (07 Marks)

x .
c. Solve(x—y+ Idy—(x+y-1Hdx=0 (06 Marks)
OR
10 a Solve (I+e " )x+ e(l - ijdy 0. (87 Marks)
Y
b. Solve (x3 cos’ y — xsin 2y)dx =dy. (07 Marks)
c. Solve (3><2y4 + 2xy)dx + (2x3y7’ ~ xz)dy =0 (06 Marks)
2 of 2
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Third Semester B.E. Degree Examination, Dec.2019/Jan.2020
Additional Mathematics - |

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

Module-1
1 a  Find modulus and amplitude of 1 —cosB+isin . (05 Marks)

T in a+ib form. (05 Marks)
—4i

c¢.  Findthe value of ‘A’ so that the points A(~1, 4, =3), B(3, 2, -5), C(-3, 8, =5) and D(-3, A, 1),
may lie on one plane. (06 Marks)

b. Express ST 4

50, will be treated as malpractice.

OR

2 a. Find the angle between the vectors a =5 i 3+ k andb =2i-3 J+ 6k . (05 Marks)
b. Prove that F)x b,bxc,cx g} = [; b c} . (05 Marks)

]

€. Findthe real partof —— .
1+cos6+isin @

(06 Marks)

Module-2
3 a. Obtain the n" derivative of sin(ax +b). (05 Marks)
Find the pedal equation of r" =a" cosn@. (05 Marks)
c. If u:z, v:ﬁ, w=2 , show that M:4
X y z o(X,y,2)

(06 Marks)

OR

4 4
4 a. Ifu:log[X Y Jshowthat xa—u+ya—u:3. (05 Marks)
X+y ox =~ oy

b. Ifu=fix-y,y-z z—x), show that a—u+9u—+a—u:0. (05 Marks)
: ox 0Oy 0z

c. If y=acos(logx)+bsin(log x), show that x’y, , +(2n+1)xy , +(n>+1)y, =0 (06 Marks)

n+i

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

Module-3
5 a. Evaluate jxsin* xdx . (05 Marks)
0
I
b. Evaluate sz(l —x?)"dx. (05 Marks)
0
¢ b a
c. Evaluate Jjj(xz +y? +2z%)dzdydx . (06 Marks)
~c —b -a
| of 2
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OR
Lvx !
6 a. Evaluate ja fxydydx. (05 Marks)

0 x
111

b. Evaluate IJI(X + vy +2z)dxdydz . (05 Marks)
000
» X4

c¢. Evaluate j — T _dx (06 Marks)
) (1+x%)

Module-4

7 a Ifr= (t*+ l)?+ (4t —3)3+(2t2 - 6t)lz , find the angle between the tangents att = 1 and t = 2.
(05 Marks)

b. If r=e™i+2cos3tj+2sin3tk, find the velocity and acceleration at any time t, and also
their magnitudes att = 0. (05 Marks)

¢. Show that E:(y+z)?+(z+x)3+(x+y)l§ is irrotational. Also find a scalar function ‘@’

such that E =Vé. (06 Marks)
OR
8 @ Find the unit normal vector to the surface x’y+2xz=4 at (2, -2, 3). (05 Marks)
b. If E:xz3?—2x2yzj+2yz4lz find V-F and Vx F at (1, -1, 1). (03 Marks)
c. If d_a = ;/x a and ﬂ = WX g . then show that -dé(ax b)=wx (;x b) (06 Marks)
dt dt dt
Moduje-5
9 a. Solve sec’ xtanydx +sec’ ytanxdy =0. (05 Marks)
b. Solve (y' —3x’y)dx+(3xy’ —x")dy=0. (05 Marks)
c. Solve gy s xy*. (06 Marks)
dx x
OR
dy
16 5. Solve e + ycotX =cosX. (05 Marks)
X
b. Solve x’ydx —(x’ +y’)dy=0 (05 Marks)
Solve y(x+y)dx +(x+2y—-Ddy=0 (06 Marks)

L B S

2 of 2
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Fourth Semester B.E. Degree Examination, Dec.2019/Jan.2020

Time: 3 hrs.

Additional Mathematics - li

Max. Marks: 100

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

50, will be treated as malpractice.

1
2
]

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

Module-1

1 a. Find the rank of the matrix:

2 3 5 4

A=|0 2 3 4 by elementary row transformations.

4 8 13 12

b. Solve by Gauss elimination method
2x+y+4z=12
4x+ 1ly—z=33
8x —3y+2z=20

c. Find all the eigen values for the matrix A=|-6 7 -4

2 -4 3

OR

2 a. Reduce the matrix

2 3 2

3 5 1 into its echelon form and hence find its rank.
3 4 5

b. Applying Gauss elimination method, solve the system of equations
2x+ 5y +7z2=352

2x+y—-z=0
x+y+z=9
7 -2 0
c. Find all the eigen values for the matrix A={-2 6 -2
0 -2 5
Module-2
4 3 2
3 a Sohe & Z~2d3/+dy,:0
dx*  dx’  dx°
b. Solve d_}: —@#)y =5
dx®  dx
c. Solve j),/ +y =secx by the method of variation of parameters
2
OR
d’y
4 a. Solve ~+y=0
dx’
b. Solve y"+3y +2y=12x’
. | of2
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c. Solve by the method of undetermined coefficients :

y’/ _ 4.\,/! 4 4)- = e\ (08 I\"EarkS)
Module-3
5§ a. Find the Laplace transforms of sin5t cows2t (066 Marks)
b. Find the Laplace transforms of (3t + 4)° (06 Marks)
. . sin2t O<t<m
c. Express f(t)=
0 t>7
in terms of unit step function and hence find L[f(t)]. (08 Marks)
OR
. sin’t
6 a. Find the Laplace transforms of (06 Marks)
b. Find the Laplace transform of 2'+tsint (06 Marks)
c. If fly=t". 0<t<2 and f(t+2)=1H1), fort>2, find L[f(t)]. (08 Marks)
Meodule-4
7 a. Find the Laplace Inverse of
1
(08 Marks)
(s+D(s—1)s+2)
. . . 3s+7 _
b. Find the inverse Laplace transform of e (06 Marks)
$°—25—
¢. Solve y"+2y -3y=sint, y0)=0, y(0)=0. (06 Marks)
OR
8 a. Findthe inverse Laplace transform of
(s+a)
log (06 Marks)
s+b
. . . 4s —1
b. Find the inverse Laplace transform of e (06 Marks)
s° +
¢. Find the inverse Laplace of y" — 5y’ + 6y =¢' with y(0) = y’(0) = 0. (08 Marks)
Module-5
9 a. State and prove Addition theorem on probability. (05 Marks)

b. A student A can solve 75% of the problems given in the book and a student B can solve
70%. What is the probability that A or B can solve a problem chosen at random. (06 Marks)
c. Three machines A, B, C produce 50%, 30% and 20% of the items in a factory. The
percentage of defective outputs of these machines are 3, 4 and S respectively. If an item is
selected at random, what is the probability that it is defective? If a selected item is defective,

what is the probability that it 1s from machine A? (09 Marks)

OR
10 a. Find the probability that the birth days of 5 persons chosen at random will fall in 12 different
calendar months. (05 Marks)

b. A box A contains 2 white balls and 4 black balls. Another box B contains 5 white balls and
7 black balls. A ball is transferred from box A to box B. Then a ball is drawn from box B.
Find the probability that it is white. (06 Marks)

c. State and prove Baye’s theorem. (69 Marks)

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

50, will be treated as malpractice.

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

USN 1ISMATDIP41
Fourth Semester B.E. Degree Examination, Dec.2019/Jan.2020
Additional Mathematics - Ul

Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1

1 Find the rank of the matrix by
1 2 3 2
A={2 3 5 1| byapplying elementary row transformations. (06 Marks)
1 3 45
. . N R .
Find the inverse of the matrix L J using Caylery-Hamilton theorem. (05 Marks)
Solve the following system of equations by Gauss elimination method.
2x+y+4z=12, 4x+11-z=33, 8x -3y +2z=20 (05 Marks)
OR
2 -1 -3 -1
. 23—l .
2 Find the rank of the matrix | by reducing it to echelon form. (06 Marks)
0 1 1 -1
7 -2 0
Find the eigen valuesof A=(-2 6 -2 (05 Marks)
0 -2 5
Solve by Gauss elimination method: x +y +z =9, X—2y+3z=38, 2x+y—-z=3
(05 Marks)
Module-2
3 2
3 Solve d}:+6d¥+lld—y+6y=0 (05 Marks)
X’ dx” dx
Solve y"—4y"+13y = cos2x (05 Marks)
Solve by the method of undetermined coefficients y” + 3y’ +2y = 12x* (06 Marks)
OR
2
4 Solve d 37/ +'5(Ly +6y=¢ (05 Marks)
dx”  dx :
Solve y"+4y' ~12y =e’* —3sin 2x (05 Marks)
¢ Solve by the method of variation of parameter j}: +y=tan x (06 Marks)
NE
Module-3
5 Find the Laplace transform of
i) e sin h 4t i) e™'(2cos5t —sin St) (06 Marks)
Find the Laplace transform of f{t) =t 0 <t <2 and ft +2)=f{t) fort > 2. (0S Marks)
1 of2
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t O<t<4
c. Express f(t)= {5 oy interms of unit step function and hence find L[f(t)]. (05 Marks)
>
OR
6 a. Find the Laplace transform of 1) t cosat i) M (06 Marks)
E O<t<a/2 . E
b. Given f(t) = where f(t + a) = f{t). Show that L[f(t)]=— tan h(ﬁj.
-E a/2<t<a S 4
(05 Marks)
I O<t<l]
¢. Express f(t)=<t I<t<2 interms of unit step function and hence find L{f{t)].
= Qg2
(05 Marks)
Module-4
- . 2s — .. -
7 a. Find the inverse Laplace transform of 1) ,S—l 1) f+ z + ?5 1 (06 Marks)
s*+4s+29 $°+36 s°+25
b. Find the inverse Laplace transform of log S; +; (05 Marks)
s° +
c. Solve by using Laplace transforms y”+4y +4y =¢™", given that y(0) = 0, y'(0) = 0.
(05 Marks)
OR
I
g8 a. Find the inverse Laplace transform of . (06 Marks)
(s+D)(s+2¥s+3)
b. Find the inverse Laplace transform of cot™ ( > ; a j . (05 Marks)
€. Using Laplace transforms solve the differential equation y”"+2y"—y' —2y=0 given
y(0) = y'(0) = 0 and y"(0) = 6. (05 Marks)
Module-5
9 a. Stateand prove Baye’s theorem. {06 Marks)

b. The machines A, B and C produce respectively 60%, 30%, 10% of the total number of items
of a factory. The percentage 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”. (05 Marks)
€. The probability that a team wins a match is 3/5. If this team play 3 matches in a tournament,
what is the probability that i) win all the matches i) lose all the matches. (05 Marks)
OR
10 a. If A and B are any two events of S, which are not mutually exclusive then
P(AU B) = P(A) + P(B) — P(AnB). (06 Marks)
b. If A and B are events with P(AUB) = 7/8, P(ANB) = 1/4, P(K): 5/8. Find P(A), P(B) and
P(A NB). (05 Marks)

¢. The probability that a person A solves the problem is 1/3, that of B is 1/2 and that of C is
3/5. If the problem is simultaneously assigned to all of them what is the probability that the
problem is solved? (05 Marks)

K %k ok ok ok

20f2
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Third Semester B.E. Degree Examination, Dec.2019/Jan.2020
Advanced Mathematics - §

Time: 3 hrs. Max. Marks:100
Note: Answer FIVE full questions.

1 a  Express

2+30)° .
(]JFT;)Z in the form of complex number a + ib. (06 Marks)
b. Prove that (1 +1)* + (1 —i)* = -8.

(07 Marks)

¢.  Find the cube root of (\/5 —1). (07 Marks)

2 a  Find n" derivative of sin{ax + b). (06 Marks)
If y =acos(logx) +bsin(log x) . Show that x’y,_,, +(2n+1)xy,,, +(n* +1)y_ =0. (07 Marks)

50, will be treated as malpractice.

n+2 n+l

(067 Marks)
—3x

|
2
C. Find n™ derivative oflog( ;X il 3] .
e

3 a  Findthe angle between the curves. r =a(sin0 +cos@)and r =2a cosH. (06 Marks)

Find the pedal equation for the curve r* = a”sec(28) . (07 Marks)
Expand y = Log (cos x) using Maclaurin’s series upto 4™ degree term. (07 Marks)

‘ 3 3 3
Lo Xty +7
4 a. Ifu=sin ‘{)4} show that xu_+yu, +zy, =2tanu. (06 Marks)

ax + by +cz

b. Ifu=Kr,s,t)where r=

o= Y z Jdu ou Ou
Z 2

t=—. Findx—+y—+z—.
X Ox Oy o0z
o(uvw)

(xyz)

X
= (07 Marks)
y

c. Hfu=x+y+z,v=y+z w=zfind (07 Marks)

Obtain reduction formula for jsin " x dx where n is a positive integer. (06 Marks)

1
b. Evaluate : j x°V1=x2 dx. (07 Marks)
0

P2
c. Evaluate : “H(xz +y?)dxdy . (07 Marks)
01

122
6 a Evalate: [[[x'yz dxdydz. (06 Marks)
00

l
b. Prove thatB(m,n)=f(n,m). (07 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 cvaluator and /or equations written eg, 42+8

2
\/;* dx . (07 Marks)
- X
' 1 of2

2
cl Evaluate:j
0
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d . 5
7 a. Solve d_y =e7(e’+x7). (06 Marks)
X
b. Solve (x* +y*)dx = 2xydy. (67 Marks)
c. Solve d—X:5+2y3. (07 Marks)
dy 'y
8 a. Solve d_{/ + Sd—y +6y=¢e". (06 Marks)
dx” dx
d’y ,dy
b. Solve —+4—+4y=cosx. (07 Marks)
X~ dx
c. Solve d;y7+3d_y+2y:12X3. (07 Marks)
dx- dx

I S

20f2
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Fourth Semester B.E. Degree Examination, Dec.2019/Jan.2020
Advanced Mathematics - Il

Time: 3 hrs. Max. Marks: 100
Note: Anuswer any FIVE full questions.

1 a |If [ll,m,,n]] and [lz,mz,nz] be the direction cosines of two lines subtending an angle 6

between them then prove that cos6 =11, +m m, +nn,. (06 Marks)
b. Find the angle between two lines whose direction cosines satisfy the relations [+ m +n =0
and 2lm+2nl—=mn =0 (07 Marks)
€. Find the co-ordinates of the foot of the perpendicular from A(l.1.1) to the linc joining
B(1,4,6) and C(5,4.,4). (07 Marks)

2 a. Find the equation of the plane which bisects the line joining (3. 0. 5) and (1. 2. —1) at right

50, will be treated as malpractice.

angles. (06 Marks)

b. Show that the points (2, 2, 0), (4, 5, 1), (3, 9, 4) and (0, —1. —1) are coplanar. Find the

equation of the plane containing them. (07 Marks)

’ c. Find the shortest distance and the equations of the line of shortest distance between the lines:
x—-6 y-7 z-4 X y+9 z-2

= = and — = = . (07 Marks)

3 = 1 =3 % 4

3 a. Show that the position vectors of the vertices of a triangle a = 45 + 5| +6k. b=5i+ 63 +4k

and Z =6i+ 4]’+ 5k form an isosceles triangle. (06 Marks)

b.  Prove that the points with position vectors 4i +5}+ k. ]+ k. 3f+9fi+4f< and ——f+5j +4k

are coplanar. (07 Marks)

c. A particle moves along the curve x =2t*, y = t* —4t and z=3t—-35 where t is the time .
Find the components of velocity and acceleration in the direction of the vector - 3] +2k at

t=1. (07 Marks)

4 a. Find the angle between the surfaces x* +y’ +z° =9, x* +y’ -z =3 at (2,-1,2}. (06 Marks)

b. Find the directional derivatives of the function ¢ = x’yz+4xz> at (1.-2.-1) along 21 — j- 2k
(07 Marks)

¢. Find divF and curlF at the point (I.—1, 1) where F =V(,\'y37_3). (07 Marks)
5 a Ifr= xf+yj+zf< and r =|r| then prove that,
(i) V(r“): nr' r (i) V.( ' r) =(n+3)" (06 Marks)

b. Show that E:(2xy2+yz)f+(2x2y+xz+2yzz)j+(2yzz+xy)k is irrotational and hence

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

find a scalar function ¢ such that F =V¢. (07 Marks)

A

c. Find the value of the constant "a’ such that A = y(ax2 +z)i + x(y2 —Zz)j+2xy(z —xy)k is

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

Solenoidal. For this value of *a’ show that curl A is also solenoidal. (07 Marks)

lof2
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T X

Find the Laplace transform of, (i) sin 5tcos2t
cosat —cosbt
— e
Find the Laplace transform of t*sin at .

Find the Laplace transform of

. - S+5
Find the inverse Laplace transform of —

Find L_'{log(SjLa)}‘
T\s+

Find L§—— .

P —6s+13°

MATDIP401

(i) (3t+2)

5

1
Using convolution theorem find the Laplace transform of T_)

3
Sis™ +a”

(06 Marks)
(€7 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

{10 Marks)

Solve the differential equation, y"+5y’+6y =5e”* under the condition y(0) = 2, y'(0)=1

using Laplace transform.

20f2
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