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.. USN
- First Semester B.E. Degree Examination, June/July 2017
Engineering Mathematics - |
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing at least two from eacl part.
g 1 a. Choose the correct answers for the following : (03 Marks)
!’ i) The n" derivative of cos™ x is
% n n - nmn
= A) 2 cos(2x +7nj B) 2 '005[2,\; +T)
e = : . nmn
52 C) 2" cos(2x +nm) D) 2" cos —j
Bi= 2
"__,Cj = ii)  The Maclaurin’s series ot f(x) =K (constant) is
Li“o”o A)f(x)=K B) fix)=0 C) does not exist D) f{x) = K!
Ec_ir. i) The value of C of the Cauchy mean value theorem for f(x) = ¢* and g(x) = ¢~ in
£ [4. 5] is
415 5 3 9 [
== A) = B) = ) — —
§E ) 2 ) 2 ) 2 L 2
2z iv)  The n" derivative of y =x"".logx is
% = n! +1)! — ! !
) ALY, o= B) y, =80 ¢y, =" D) y, =5
= = X X X B
ifug If x =tan(logy). prove that (I +x%)y, , +(2nx =Dy +n(n-1y, _ =0. (06 Marks)
SIE Expand log(sec x) by Maclaurin’s series expansion upto the term containing x*. (65 Marks)
£ é d. State and prove lLagrange's mean value theorem. (05 Marks)
2 f 2 a. Choose the correct answers for the following : (04 Marks)
gc" = i) [im [a' e l] x is ofthe following form
3~ X—>C
£ g A) 0 xwn B) C) 07 D) o —
Z .2 N o . ds .
R i) If S is the arc length of the curve x = g(y) then -~ is
= G :
ez ’
5 B) Y1+
EE dx )
e D) J1+| 2
P dy
< = | . g .
o iii) The angle between radius vector and the tangent for the curve r=a(l—cos6) is
2 8} 6 T n 0
z Mo o e P
; iv)  Two polar curves are said to be orthogonal if
2 A) ¢, -6, =0 B) tan¢, -tan¢, = -1
T
OuT D) ¢, ¢, =~
¢, 2
| of'd
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. oax . 20Y" Co(xY .
If y= = then show that [—pj :[Z) +[—) where p is the radius of curvature at "
a+x a X y
any point (x. y). (06 Marks)
|
Evaluate | sin x|«
-valuate xl—lR) < . (05 Marks)
Derive an expression for the radius of curvature in polar form. (05 Marks)
Choose the correct answers for the following : (04 Marks)
) If z=x"+y? then —= is equal to
OXOy

A0 B)2 C) 2y D) 2x
i) The Taylor’s series of f{x. y) = xy at (1, 1) is

A) T+ [(x =1+ (y -] B) 1+ [(x =1+ (y—D]+[(x =)y - 1)]

C)y (x—D(y-1) D) None of these
i) If z=1(x.y) then the relative error in z is

8z oz
A) 2 B) 8z—vy o 2 D) 28z
% z
iv)  If x=rcosB. y=rsin6 then o) is
O(x.y)
l
A)r B) — Oy 1 D) -1
r
Find the extreme values of f(x.y)=x"+3xy” —135x" —15y" + 72x. (06 Marks)
\ . ro @ _d|faY (e
If x=rcosO. y=rsin 8, prove that g r 4 S 17 =— [EJ - (05 Marks)
' ex’ 8y r|\ox oy

The diameter and altitude of a can in the form of a right circular cylinder are found to be
4.5 ¢cms and 8.25 cms respectively. The possible error in each measurement is 0.1 ¢m. Find

the approximate error in the volume and lateral surface area. (05 Marks)
Choose the correct answers for the following : (04 Marks)
i) The gradient. divergence. curl are respectively

A) scalar. scalar. vector B) vector. scalar vector

C) scalar. vector, vector D) vector. vector. scalar
i) F?:yzzi+zz.\_]+x:yk is

A) constant vector B) solenoidal C) scalar [3) none of these
i) curlgrad ¢ is

A) grad curl ¢ B) curl grad ¢ + grad curl ¢

C) zero D) does not exist
v) Ifr= N+ }] +zk then curlr is

A)O By | ) -1 D) w
If F= Vix©+ )": +7° —3xyz). find divF and curl F. (06 Marlks)
Prove that curl (oF) = ¢ curl F+goradp=<F. (05 Marks)
Prove that the cylindrical coordinate system is orthogonal. {05 Marks)
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PART - B
Choose the correct answers for the following : (04 Marks)

-2

i) The value of the integral .[sin Txdx is

0

35 16 . 16 18
Ay — B)Y — C N ——y D) _
) 16 ) 35 ) 35 35
i) x? +y? =x7y’ is symmetric about
A) x - axis B) y - axis C) v=x DYALA.B.C

iii)  The value of stin* xdx is

{0

3n 3 s U
Ay — B) = C) — D) —
) 8 ) 8 ) 16 4
iv)  Asymptote to the curve y’(a—x)=x"is
A)y=0 B)yx=0 Cyx=a D) none of these
| 1 3
X —1 f 3 . = . . - x —1
Evaluate j\—d\ . o > 0 using differentiation under integral sign. find I dx.
, log x ° log x
(06 Marks)
Obtain reduction formula for fcos” xdx . (05 Marks)

0
Find the surface area generated by an arch of the cycloid x =a(8—sin8). y=a(l-cos0)
about the x-axis. (05 Marks)

Choose the correct answers for the following : (04 Marks)

d-y

- 2 O
. o : . dy .
1) For the difterential equation {—} +{—} +y=x"' the order and degree

respectively are

A)2.6 B)3.2 C) 2.4 D) none of these
ity The solution of the differential equation j—y — IS
X
A)e +e =c B) e +e¥F=c C) e +e¥=c¢ D)y e =c¢

iiiy The integrating factor of the differential equation d—+Px:Q where P. Q are
y
functions Y is

A) e‘

J pdyv [pd\‘ J Ody

B) ¢’ Ce D) none of these

iv)  If the differential equation of the given family remains unaltered after replacing dd
X

dx . - I
by —— then given family of curves is said to be

\.
A) not orthogonal B) self orthogonal C) reciprocal D) none of these
. .. dy
Solve xy(l+xy )—=1. (06 Marks)
dx
y ¥ ¥y
Solve | x tan(“— = sec‘[”— dx + xsecz('— dy =0. (05 Marks)
(X ] X
Find the orthogonal trajectory of r" =a" sin n0 . (05 Marks)
3of4
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Choose the correct answers for the following : (04 Marks)

1) Which of the following is not an elementary transformation

A) adding two columns B) adding two rows
C) squaring all elements of the matrix D) multiplying a row by a non-zero number

i) The exact solution of the system of equations 10x+y+z=12. x+10y+z=12.
X+y+10z=12 by inspection is

A)(-1. 1. 1) B) (-1.-1.-1) Cy(l. 1. DO D) (0. 0. 0)
i) Ifris the rank of the matrix [A] of order m x n then r is
A) r < minimum of (m, n) B)r<n
C) r>n D)r>m
iv)  Which of'the following is in the normal form
(1 0 0 0]
I 0 0 I 0 0
0 1 0 0
A0 1 0 By o 1 0 ) Mo g D) all of these
0 00 0 0 I
0 0 0 1
L0 0 0 0]
Find the rank of the following matrix by reducing it to the normal form
OF INS28 =2
A=l4 0 2 6 (06 Marks)
21 3 1
Find the value of K such that the following system equations possess a non-trivial solution
4x+9y+7z=0. Kx+3y+Kz=0. x+4y+2z=0. (05 Marks)
Solve the following system of equations by Gauss Jordan method:

X+y+z=9. x-2y+3z=8. 2x+y-z=3 (05 Marks)
Choose the correct answers for the following : (04 Marks)
i) A square matrix A is called orthogonal if

A) A=A B) A'=A C) AA' =1 D) none of these
i) The cigen values of the matrix A exist if

A) A is a square matrix B) A is singular matrix

C) Ais any matrix D) A is null matrix

iii) The matrix of the quadratic form a; x; +2a,x X, +a,,X; is

A) a,  ap B) ay  an ) I a
a,, a ap as CIT

D) I 0
0 1
iv)  Ifthe eigen vector is (1. 1. 1) then its normalized form is
1 1 | ] | 2 | | 1 ] ] ]
(deb] Bfdg-t) Ot t) o (A L)
57w Plees dlsws AN,

Find the eigen values and eigen vector corresponding to the largest eigen value of the matrix

1 1 3
A=|1 5 1 (06 Marks)
301 1
8§ -6 2
Diagonalize the matrix. s _|_s 7 _4]- (05 Marks)
2 -4 3

Reduce the quadratic form x; +2x3 —7x3 —4x,x, + 8x,X, into sum of squares. (05 Marks)

*% 4of4 **
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USN 14dMATIT
First Semester B.E. Degree Examination, June/July 2017
Engineering Mathematics — |

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, selecting
at least ONE question from each part.
Module-1
I a. Findthe nlh derivative of y = sin® x sin h’x + logq (x2 - 3x +2). (07 Marks)
b, Find the pedal equation for the curve r =a + b cos 6. (06 Marks)
€. Obtain radius of curvature for the parametric curve, X = a(t —sin t) y = a(l -- cos t).
(07 Marks)
2 a Ify= tan'x, prove that (1 + xz)ym.z +2(n+ Dxyn+ 1 +n(n+ 1)y, = 0. Hence obtain y,(0).
(07 Marks)
b.  Find the angle of intersection between the curves r =2 sin 6 ; r = 2(sin 8 + cos 8). (06 Marks)
€. Find the radius of curvature for the polar curve r"=a’cos2 6. (07 Marks)
Module-2
2
3 a. Evaluate: Lim(cosx)COt Ee (06 Marks)
x—0
b. Determine Maclarin’s series for the function for f{x) = log (1 + cos x) upto term containing
x* (07 Marks)
. l1ou 10u 1¢6u
c. Ifu=1(2x -3y, 3y — 4z, 4z — 2x) then obtain the value of ——+—-——+——"_ (07 Marks)
ox 30y 40z
4 a. Find total derivative of u with respect to t where u=tan 'x/y, x=e'-e ,y=¢e'+e¢ "
(06 Marks)
X z . BG(u,v,w :
b. Ifu= , V= y , W= , find the Jacobian (—) Determine whether u, v
y—z Z—X X—y O(X,¥.2)
and w are functionally dependent. (07 Marks)
. . o s . .. 343
c. Ifxyzbe the angles of a triangle, show that the maximum value of sin X sin y sin z is w5
(87 Marks)
L Module-3 .
5 a. A particle moves along x =t —4t, y =1t~ + 4t, z = 8t - 3t°, where ‘t’ denotes time. Find the
magnitudes of velocity and acceleration at time t = 2. (07 Marks)
b. Assuming the validity of differentiation under integral sign prove that
x4 o
_x2 T -0
Ie X" cos axdx :£e 4 (07 Marks)
3 2
c. Trace the curve x/ + y/ = a/-‘ . using general rules of tracing the curve. (06 Marks)

1 of2

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal Library



b.

10 a.

14MATI1

o = 3 3. R = - a0 .
If F=grad(x”+y’ +2z' —3xyz) findcurl F . Is F irrotational? (07 Marks)
Prove that if F is a vector point function div (curl F ) = 0. (07 Marks)
o @ g 0n0 5 - o P —>
If r is a position vector of a point in space obtain div { and curl 1 . (06 Marks)
Module-4
dy . 3.
Solve —i— +xsin2y=x"cos”y. (67 Marks)
dx
%
Obtain the reduction formula for f cos" x dx , where ‘n’ is a positive integer. (07 Marks)
0

A body originally at 80°C cools down to 60°C in 20 minutes, the temperature of air being
40°C. What will be the temperature of the body after 40 minutes from the original?(06 Marks)

2 2
2 + /)y
a~+2% b +x

Ja
Evaluate : f x3\/ Jax —x° dx. (07 Marks)

0

Show that family =1 with A as a parameter is self orthogonal. (07 Marks)

2 2
Solve : (yzexy + 4x3) dx + (2xye™ + 3y2) dy=0. (06 Marks)

Module-5
Solve by gauss elimination method :
2x -3y +4z=17
Sx =2y +2z=7

6x - 3y + 10z =23. (07 Marks)

Reduce the quadratic form : 3)412 + 3)(32 + 3><.;,3 + 2x12%> + 2X;X3 — 2X>X3 Into canonical form

by orthogonal transformation. (07 Marks)

Find the largest eigen value and corresponding eigen vector by Rayeligh’s power method
| mEm ]

performing five iterations, with xXP=11,1,1]" for A=[1 2 0. (06 Marks)
0 0 3

Solve by LU decomposition method :

10x +y+z=12

2x + 10y +z=13

2x + 2y + 10z = 14. (07 Marks)

3 ] .
Diagonalze the matrix A :[ 4} . Hence find A", (07 Marks)

Solve by Gauss Seidel iteration method :

20x+y-2z=17

3x + 20y - z=--18

2x — 3y +20z=125

Perform 3 iterations. (06 Marks)

20f2
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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

Important Note :

50, will be treated as malpractice.

USN ISMATI
First Semester B.E. Degree Examination, June/July 2017
Engineering Mathematics -

Time: 3 hrs. Max. Marks: 80
Note: Answer FIVE full questions, choosing one full question from each module.
Module-1
I Obtain the n" derivative of ——z(—— (06 Marks)
(x=1)(x+2)
Find the angle of intersection of the curves r = a(1+sin 6) and r = a({-sin 8). (05 Marks)
Find the radius of curvature at the point (%%a) on the curve x* + y3 = 3axy. (05 Marks)
OR
1 |
2 If y™ +vy ™= 2x, then prove that (x2 — Dyt (2n+ 1) Xy + (n2 - m:)yn =0,
(06 Marks)
Obtain the pedal equation of the curve r" = a" cos nf. (05 Marks)
Find the derivative of arc length of x =a (cost + log tan (L)) and y = a sin t. (05 Marks)
2
Module-2
3 Expand logex in powers of (x — 1) and hence evaluate log. (1.1) , correct to four decimal
places. (06 Marks)
[fz =sin (ax + y)+ cos (ax-y) , prove that (:—L =a’ (:L (05 Marks)
cx” ay”
Ifu=x"+y +2 ,v=xy+yz+zx, w=x+y+z then find Alugv. ) (05 Marks)
&(x.v.7)
OR
4 [fu(x+y)= X"+ yz, then prove that [ﬂ - 93] = 4(1 SCE ﬂj : (06 Marks)
ox Oy ox Gy
hY X X X X
Evaluate Lt [a o :C +d ] . (05 Marks)
[fu= f(i,l,ij , then prove that x uy + yu, + z u, = 0. (05 Marks)
Yy z X
Module-3
5 A particle moves on the curve x = 2t", y = t* — 4t , z = 3t — S, where t is the time. Find the

components of velocity and acceleration at time t = | in the direction P— 33 +2k. (06 Marks)
If f=(x + y + az‘)i + (bx + 2y — 2) | + (x +cy + 2z) k . find a, b, ¢ such that f is

irrotational. (05 Marks)

Find the angle between the surfaces x> + y° + z = 9 and z = x* + y* - 3 at the point

P(2,-1,2). (05 Marks)
1 of2
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OR
Find the directional derivative of xy3 + yz3 at (2, -1, 1) in the direction of the vector
1 +27)+2k. (06 Marks)
If i=x1+y*j+2°k and ¥V = yzi +zx] + xyk , show that i x ¥ is a solenoidal vector.
(05 Marks)
For any scalar field ¢ and any vector field f, prove that curl (¢ f)= ¢ curl f + (grad ¢) x .
(05 Marks)
Module-4
Obtain the reduction formula for Jcos" x dx, where n i3 a positive integer, hence evaluate
J/_ cos" xdx . (06 Marks)
)
Solve : (x* + y2 + x) dx + xydy = 0. (05 Marks)
Find the orthogonal trajectories of the family of circles 1 = 2 a cos 6 . where "a’ is a
parameter. (05 Marks)
OR

o 6

Evaluate f

——dx. (06 Marks)
3 (1+x7)

2, d
Solve xy (1 +xy7) d—y =1. (05 Marks)
X
Water at temperature 10°C takes 5 minutes to warm upto 20°C in a room temperature 40°C.
Find the temperature after 20 minutes. (05 Marks)
Module-5
Solve the following system of equations by Gauss Elimination Method. (06 Marks)

x+2y+z=3 ,2x+3y+2z=5 ,3x-5y+5z2=2.
Find the dominant eigen value and the corresponding eigen vector by power method

6 -2 2
A=|-2 3 -1, perform 5 iterations, taking initial eigen vector as [1 1 1]'. (05 Marks)

2 -1 3
Show that the transformation y, =2x+y+z ,y» =x+y+2z ,y3=x— 2z is regular. Write
down the inverse transformation. (05 Marks)

OR
Solve the following system of equations by Gauss — Seidel method. (06 Marks)
10x +2y+2=9 , x+10y-z=-22 | -2x+ 3y+ [0z=22.
-19
Reduce the matrix A = { - 16} to the diagonal form. (05 Marks)
Reduce 8x* + 7y* + 3z% — 12xy + 4xz — 8yz into canonical form. (05 Marks)
ok ok k%
20f2

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal Library



B

USN IOMAT21
Second Semester B.E. Degree Examination, June/July 2017
Engineering Mathematics —

Time: 3 hrs. Max. Marks: 100

50, will be treated as malpractice.

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

. Any reve

2

Important Note :

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

Note: 1. Answer any FIVE full questions, choosing at least two from cach part.
2. Answer all objective type questions on any single page of the answer booklet.

PART — A
Choose the correct answers for the following : (04 Marks)

i)  Solution of one of the factors of p* —p—1=0 with p = g—y isy=__
X

o

. . : P :
i)  Onsolving for x in P = tan(x = j the solution fory =

Hzﬁ—jxuc, B)[2+\/§]X3+C < [Z_XEJX:_FC D)[l__ﬁ"}ﬁc

2 2 2

/

+ Pl

A)C+lj B)C—zj C)C—3ﬁ D)C‘—lj

[+P- I+P- 1+P- I+P-
iif) The solution for Clairut’s form of the differential equation, (y-— Px)(P-1)=P
isy=__ .
A) Cx——2 B) Cx + —= 0y - &% D) ¢ + X
(= G-l C-1 C-1
iv)  Ifthe given equation is solvable for y then it is of the form,

A) y=1f(x.p) B) x =f(y.p) C) x =1f(y/p) D) x ={(p/y)
Solve xyp” +p(3x* —2y*)—6xy = 0 with solvable for P. (05 Marks)
Solve (px — y)(py + x) =a’p with x* =u and y* = v using Clairut’s form. {05 Marks)
Solve y=x+atan” p. (06 Marks)
Choose the correct answers for the following : (04 Marks)
1)  Solution of (D'z -2D+ 4)y=0 sy=__ .

A) Ce™ +C,e™" cosx +C.e ™" sin x B) Ce™ +C.e™ cosx

C) Ce™ +C,e" cosx + Cye sin x D) C,cosx+C,sinx

ii)  Particular integral of (D2 + l)y =sm2x sy, =___

I, , 1.
A) ;sm 2X B) sin 2x C) cos2x D) —;sm 2x
i) Particular integral of (D—1I)y =sinh x isy=
] . . ] . B . 1
A) —{xe* +e™ B) —xe™ C) —te™ +¢° D) —
2(‘ ) ) 2 ) 2( ) J 2
tv)  The displacement in the simple harmonic motion c(lix =—wxis
e o=t
A) C, cospt—C,sin put B) C, cospt+C, sin put
C) C cost+C,sint D) C cost—C,sint
Solve (D2 — 6D+ 13_\)y =8e¢™ sin 4x + 2% (05 Marks)
Solve y" —2y'+y =xe"sin x. {05 Marks)
Solve (D+3)x +(D+1)y=e¢' and (D+Dx+(D-1)y=t. (06 Marks)

1 of 4
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Choose the correct answers for the following : (04 Marks)
1) Particular solution of (D2 = l)y =1 using variation of parametersis y, =

A) -1 B) -2 ¢ -3 D) -4
ii)  The differential equation, x’y" +x°y" =log x reduces to the form when x =¢' as,

Ay (D+1)Yy=t By D(D-1)y=t C) Dy=0 D) D'y =0

i) The complementary  function  of, (1 + x)z y'+(1+x)y"+y=2sinlog(x +1)

with 1+x)=c¢' is y, =

A) C cost—C,sint B)C, cos2t + C, sin 2t

C) C cost+C,sint D) C, cos2t—C, sin 2t
V) In P(x)y"+P(x)y’ +P,(x)y=0,if P(x) =0, then it has

A) Singular B) Regular singularity C) Exact D) Homogeneous
Solve (D° =3D+2)y = o using variation of parameters. (05 Marks)

+e7
~ 2.0 dy
Solve x'y" —x = +y=logx. (65 Marks)
dx

Solve xy" +y'+ xy =0 using Frobenius series solution method. (66 Marks)
Choose the correct answers for the following : (04 Marks)
1) The partial differential cquation of the relation z = ax + Aty Yo Bl

A) py B) 2p’y ) p'y’ D) 2py’
i) The solution of O_% Sz asZ= 1 |

Ox” =

A) C(x)e" +C, (x)e™ B) C,(x)e’ —=C,(x)e™

C) C(y)e” +Ci(y)e™ D) C,(y)e' —C,(y)e™
i1} The solution ot yq — xp = z by Lagrange’s method is ___ =0

. :
A) f‘[i,lj B) f(lyl) ) f‘(xyz,lj D) f‘( xy,lj.
y z X z z
. . .Cu _ du . e . T <
iv)  The solution of — = E by separation of variables with K as the common solution is
ox &y
u=_
A) Cetory B) Ce™ C) Cefim! D) Cc*

Form the partial differential equation from the relation f(x +y +z, X" +y +2)=0.
(05 Marks)

Solve y°p—xyq = x(7 —2y) using Lagrange’s linear form. (05 Marks)
[ oz oz . ] T -
Solve x — —y— =0 using separation of variables. (06 Marks)
ox oy
PART - B
Choose the correct answers for the following : (04 Marks)

1 6
1) The value of Ijxydxdy s

au

A) 6 B) 7 ¢) 8 D) 9
i)  Area of the cllipse by double integrationis= .
A) m(a+b) B) n{a—Db) C) mab D) n(b—-a)
2of4
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i)  The value of B[l l) =
K 2 ) 2 o e
A) n B) n C) o+l D)%

1v)  The value of T l)xf[ij =
4 4] =

A) 2 B) 24/m C) 2n D) 2n

| 2-x
b. Change the order of integration in, I = j Ixydydx and hence evaluate. (05 Marks)
0 x°
¢ log ve?
¢.  FEvaluate I I =[log zdzdxdy . (05 Marks)
| | |
- . : ) . r
d. Define Beta and Gamma functions, derive the relation as 3(m,n) = _I((m)in)) . (06 Marks)
m+n
6 a. Choose the correct answers for the following : (04 Marks)
) I [Fdr=0 thenF is called,
4
A) Singular B) Irrotational C) Solenoidal D) Domain
.. CF, OF
i1)  In Green's theorem H[ o ~Ljdxdy =
JUox  Ox
A) F +F, B) [(Fdx+F.dx)  C) [Fdx+Fdy D) [(Fdx+Fdy)
C S N
iii) In Stoke’s theorem _[F.dR =__
1
A) j‘ curlF.Nds B) j divF.Nds C) j’ gradF.Nds D) J’curn-'.Nds
« < (€, b

iv) If F=x%+y'j+2zk then divF =
A) x +yl+zn B)2xT+y +z) O3xT+y +z) D) 3AxTi+yj+zk)

b. If F=[3x" +6y)i—14yzj+20xz°k, evaluate |F.d r from (0, 0. 0) to (1, 1, 1) along the
y g
v

curve givenby x =t, y=t", z=t". (05 Marks)
c. Use Green’s theorem to evaluate J‘(y —sin x)dx +cosxdy, where C is the triangle in
i
. LS 2x
xy-plane bounded by the lines y =0, x = ) and y=—. (05 Marks)
Tl
d.  Use Gauss divergence theorem to evaluate JF.NdS where I =4xyl +yzj—xzk and S 1s the

S

surface of the cube bounded by the planes x =0, x =2, y=0,y=2,2=0,2z=2. (06 Marks)

7 a. Choose the correct answers for the following : (04 Marks)
)] L{e"’ cosh t} =
* B) L C S—H D) None of these
(s—1)"+1 (s+1)” +1 (s—1) =1

3o0f4
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i) LitT'f()}=

A) IF(s)ds B) I‘f(t)dt o) };F(s)ds

T

TOMAT21

D) If‘(t)dt

0

. N, - m = 1 .
1)) When T denotes period of the function f{1) then, l—_—ir,qne_’ f(t)dt =

0

A) fit) + C B) Lir(t)e™ C) Lif(t)
v)  Inunit step function if u(t—a)=10 then,
A) t<a B) t>a C)yt=a

b.  Find the Laplace transform of the function f(t) = te™ sin” 31.
€. Find the Laplace transform of the function,

- L for 0<t<a _ _
JERE . , 2a is the period.
2a—t, fora<t<?2a

(05 Marks)

(05 Marks)

d.  Express f(t) in terms of unit step function and find the Laplace transform when,

[t:. O<t<?2
fF(ty=<41, 2<t<4.
18, t>4

8 a.  Choose the correct answers for the following :

(06 Marks)

(04 Marks)

i) The value of L™ Jﬂl = .
Lo
) ) 1 +2t°
A) 13t + 21 gy L3t C) 1-3t+2¢° D) -
2t° 3t
1) The value of L_IJ > 5 1 = =
16-2F] =
A) e (1-2t) B) e”'(1+21) C) e'(2+21) D) 2+ 2t
1
i) By convolution theorem L_Il— = .
s+)s+2)) ——
7ol L —I_}—(l"—:] \ ou —(=ul(2) TS U g
A) [ eedt B) | e7'e™ Pt C) [ete™Pdu D) [ et
iv) Laplace transform of dTy +y=0 withy(0)=11s =
at
Cl
Ay ¢ B) ¢ G) te D) n
257 —65+5

b.  Find the inverse Laplace transform of, F(s) = — ; :
§7—6s  +11s-6

c.  Find L'IJ > = l by convolution theorem.
=1 +4))

d’y ,dy

d.  Solve by Laplace transform method, = - +2y=4t+12¢™

4 0f4
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(05 Marks)

(05 Marks)

with y(0) = 6, y'(0)=—1

(06 Marks)
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USN
Time:
I a
b.
C.
2 a.
b.
cH
3 a
b.
C.
4 a.
b.
B
5 a
b.
ch

Second Semester B.E. Degree Examination, June/July 2017
Engineering Mathematics - [

3 hrs. Max. Marks: 100

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

Module-1
Solve (D2 +4D +5)y=-2 cos h x. (06 Marks)
dYy 4
Solve —tmy= 0. (07 Marks)
dx
Solve, by using method of variation of parameters. y” + 4y = Tan 2x. (07 Marks)
Solve y"'—6y" + 11y -6y =1+ x + sin x. (06 Marks)
Solve, by using method of undermined coefficients, y” - 3y’ + 2y = 4x". (07 Marks)
Solve, by using method of variation of parameters, (D" + 2D + 1) =¢ " log x. (07 Marks)
Module-2
Solve, x?‘y”' + 2%y + 2y=10 (X + %) (06 Marks)
Solve, szz +xyp -6y =0 for p. (07 Marks)

Solve, (px - y)(py + x) = 2p by substituting X = x>, Y =y and also find its singular solution.
(07 Marks)

5

Solve (2x = 3)7y"—2(2x + 3)y’ - 12y = 6x. (06 Marks)
Solve y =2px + y'p_. (07 Marks)
Solve the following simultancous linear equations :
(D+4)x +3y=tand 2x + (D + S)y=c.. (07 Marks)
Module-3
Form a partial differcntial equation by eliminating arbitrary function. f from the relation :
-] f( \_Y) (06 Marks)
Z)
ad a

Change the order of integration in I = —— dxdy and hence evaluate the same.
y=0 x=y X" +y"

(07 Marks)

22 e
. . .0 28 :
Solve the one dimensional wave equation 3/ =a" —Z/ by variable separable method.
ot- ox”~
(07 Marks)
lof2
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b.

b.

9 A

10 a.

b.
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14MAT21

A2 o
o7z . . 0z _
Solve Eams Ay e that z=¢*, —=¢ "aty =0. (06 Marks)
G oy
b T
Change into polar co-ordinates and evaluate : | = I e Y dydx (07 Marks)
00
3001 Wx
Evaluate : 1= j J xyz dzdydx . (07 Marks)
x=1 y=4.2=0
B x
Module-4
By using double integral, find the area bounded by the co-ordinate axes and the line
xXTy=2 (06 Marks)
State and prove the relation between Beta and Gamma functions. (07 Marks)

Find the spherical polar co-ordinate system defined by x =1 sin 8 cos ¢, y = r sin 0 sin ¢,
z =1 cos 0 and also prove that spherical polar co-ordinate system is orthogonal. (07 Marks)

Find the volume of the sphere x>+ 7y + 2z =a by using triple integral. (06 Marks)
a
. 4 > 2 5 & 5
Evaluate : J-xJ'\/a“ —x~dx by using Beta and Gamma functions. (07 Marks)
0
Derive expression for div Ain orthogonal curvilinear coordinates. (07 Marks)
Module-5
Find : L(e ' sin 6t +t cos 3t). (06 Marks)
- [ s—1 1
Find : 1! T W (07 Marks)
Is(s” —2s+ S)J
,
N M (™, e " ! dy (i-y
Solve, by using Laplace transforms, y"' + 2y” -y’ - 2y = 0, where y = 1, i =2=—>at
de”
t=0. (07 Marks)
X
Evaluate : jbtc_st cos 2t dt, by using Laplace transforms. (06 Marks)
0
Esinot, O<t<l — ) )
It f(t)= @ s periodic function then find L(f{1)). (07 Marks)
0, Torc=t
O] (€3]
. _ S . .
Find: 17! using convolution theorem. (07 Marks)

(s — 1)(s” +4)

2 0f2

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal Library

»

w



BRGS Seliemie

USN

ISMAT21

Time

3]
.2
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2
2 b
=
v
<
85 @
=
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o8
=)= 2 a
23
v
S o b.
.:.‘.f‘
=)
eg M
=5 ¢ c
2 A -
T <
g
23
® =
= 8 3
= o
i; a.
vz
e
S 8
2 3 b.
0T
SRl
She C.
(o aw)
Ln o
2 =
o]
3
23 "
2 9
5 2
V) — .
= o
(9]
ool
=} o
57&
B = c.
v .2
;:').—a
E
v
2=
==
<2
=]
5
o;—g 5 a
>z
o=
==
s =
LOP—
[SP31
=R b.
S L
g 2
o 2
o<
— ol (€5
=
)
Z
= 6 a
<
h
<
= b.

Second Semester B.E. Degree Examination, June/July 2017
Engineering Mathematics - i

3 hrs. Max. Marks: 80

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

Module-1
dy T
Solve : — —4dy =cosh(2x—-1)+3". (05 Marks)
T
Solve : (Dz —4D +3)y =e " cos3x. (05 Marks)
Apply the method of undetermined coefficients to solve y" =3y +2y=x"+e*. (06 Marks)
OR
Solve : (D4 - I)y =0. (05 Marks)
Solve : (D: —-4D +4)y = 8(62" +sin ZX). (05 Marks)
By the method of variation of parameters solve y"—6y'+ 9y = e_ (06 Marks)
E
Module-2
.d'y d
Solve : x‘—)ﬁ—x—Xer:logx. (05 Marks)
dx- dx
Solve : d—y—d—xzi—i. (05 Marks)
dx dy y «x
Solve {px — y)(py + x) =2p by reducing it into the Clairauit’s form by taking the substitution
X =pE s (06 Marks)
OR
Solve : (1+x2)y”+(l+x) “ty=sin] a(l+x)’ }‘ 05 Marks
: y.y—smlob X f (05 Marks)

Obtain the general solution and the singular solution of the equation p* +4x p—12x*y=0.
(05 Marks)
Show that the equation xp” +px—py+1—y=0 is a Clairauit’s equation. Hence obtain the

general solution and the singular solution. (06 Marks)
Module-3

Form a partial differential equation by ecliminating ¢ and  from the relation
z=x4(y)+ yw(x)}. (05 Marks)

8'.:-- 2 o8 oz .
Solve — —a“z =0 under the conditions z = 0 when x =0 and — =asiny when x = (.

Ox -~ ox

(05 Marks)
Derive an expression for the one dimensional heat equation. (06 Marks)
_ OR

Form a partial differential equation by eliminating ¢ from d)(x +Y ARy 7 ) =0. (05 Marks)
Solve ——=sinxsiny given that — =-2siny, when x = 0 and z = 0 when y is an odd

oxgy Jy

. ST
multiple of 5 (05 Marks)
] of2
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b.

a.

b.

a.

d.

b.

15SMAT21

) YOm ~NG- . 87U
Use the method of separation of variables to solve the wave equation —=C* ey
: e
(06 Marks)
Module-4
xdxdy
By changing the order of integration, evaluate IJ (05 Marks)
e X*+y
¢ b oa
Evaluate I f -‘.(x: +y + zz)dxdydz . (05 Marks)
— =h —u
1Y
Prove that F[;J =Jn using definition of ['(n). (06 Marks)
OR
Evaluate JTIC"('\:"“‘" !dxdy by changing into polar coordinates. (05 Marks)
(£
2 !,—_\_ at \- \--
' i dzdydx
Evaluate - - - = (05 Marks)
Do 0 \/3_—)(_—}/——2_
Show that J\/s1n dej (06 Marks)
" /Sin G
Module-5
Find the Laplace transform of,
. Ccos2t—cos3t )
2 +——— +tsin ¢, (05 Marks)

t

. ) . ) ! - . E for0<t<a .
A periodic function of period 2a is defined by, f(1)= . where E is a
—-E fora<t<2a

. E; aS
constant. Show that L{l‘(t)}: ETanh( ’12 j (05 Marks)
Find L™ Jlog 54 l (06 Marks)
s(s+1) [
OR
Jsin g, 0<ts =
Express f(t)= ’ 2 in terms of unit step function and hence find its laplace
cost, n
0
transform. (05 Marks)
| :
By using the convolution theorem find L™ ———L . (05 Marks)
(s"+a’) J
) dx dx dx ‘
By using Laplace tr Lox(0)=0, —(0) = (06 Marks)
dt” dt
2of2
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B
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A=

=l

< <

= .

5 g

o= ~

= 2 C.
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Ak

o~

SNE]

]

25

2z

a

= 3 2 a

o

© =l

g0 =

o

o b.

LR

& S

=R

=5 C

5 =

7 =

=R
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=W

oﬁ

o

v C

5= 3

= U

v =

Z =

5= b.

= 5

a2 =

5

o) >

=

=L

=5

o c

— =

—_— ) .

£ >

s 2

L

SR

o<

—

2 4 a

-

=]

= b.

&

hd

2 C.

=

Fourth Semester B.E. Degree Examination, June/July 2017
Engineering Mathematics - IV

3 hrs. Max. Marks: 100

Note: I Answer FIVE full questions, selecting
atleast TWO questions from cach part.
2. Use of standard normal tables permirtted.

PART — A

" ] . : 1 .
Using Taylor’s series method, find y(0.1) given that A xzy— 1. y(0) = 1 considering up

to 4" degree terms. (07 Marks)

Apply Runge-Kutta method to find an approximate value of y for x = 0.2 insteps of 0.2
2 2

given that d_y = % with y(0) = 1. (07 Marks)
dx Yo+ xT

. oo W >
Calculate y(1.4) using Adam-Bashforth method if d—y =x"(I+yyand y(I) = 1.
X
y(1.1y=1.233, y(1.2) = [.548 and y(1.3) = 1.979. (06 Marks)

Prove that if f{z) = u + iv is analytic, then the family of curves u(x. y) = ¢; and v(x. y) = ¢

where ¢ and ¢y are constants. intersect each other orthogonally. (07 Marks)
Show that u = e'(x cos y - y sin y) is harmonic and find its harmonic conjugate. Also
determine the corresponding analytic function. (07 Marks)
Find the bilinear transformation which maps z = oz, 1, 0 into w = -1, 1, 1. respectively. Also
find the fixed points of the transtormation. (06 Marks)
State and prove Cauchy’s theorem. (07 Marks)
. z+1 _ . . e . = Wos -

Expand f(7) = ——————in Laurent’s series valid for: i)z |>3 )2 <|z|<3.

(z+2)z+3)
(07 Marks)
37+ 2

Evaluate J‘m

¢

dz where ¢ : | z| =4 using Cauchy’s residue thecorem. (06 Marks)

Obtain the power series solution of the equation y" — xy" + y= 0. {07 Marks)
Obtain the series solution of Bessels differential equation in the form y = AJ,(x) + Bl_,(x).

(07 Marks)
Using Rodrigue’s formula for the Legendre polynomials obtain expressions for Py(x). Pi(x).
P3(x). Py(x). Hence express x” in terms of Legendre polynomial. (06 Marks)

| of 2
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06MAT41
PART - B
5 a. Fit a least square parabola to the following data : (07 Marks)
X 0.0 0.2 0.4 0.7 0:9 1.0
y | 1.016 | 0.768 | 0.648 | 0.401 | 0.212 | 0.193

b. In a partially destroyed laboratory record of correlation data, the following results are only
available. Variance of x is 9. Regression equations are 4x — 5y + 33 = 0, 20x — 9y = 107.
Calculate :

1) The mean values of x and y
1) Standard deviation of y
ii1) Correlation coefficient between x and y. (07 Marks)

€. There are three bags : first containing 1 white, 2 red and 3 green balls ; second 2 white, 3
red, 1 green balls and the third 3 white | red and 2 green balls. A bag is chosen at random
and two balls are drawn from it. These are found to be white and red. Find the probability

that the balls so drawn came from the second bag. (06 Marks)
6 a. The probability distribution of X is given : (07 Marks)
X -3 -2 -1 0 1 2

P(X)| 0.01 | 0.06 | 0.4 | R | 03] 0.02

Find R, E(X) and variance of X.
. Show that the mean and the variance of the Poisson distribution are equal. (07 Marks)
¢. The marks of 500 students in an examination follows a normal distribution with mean
70 and standard deviation 5. Find the number of students whose marks are :
1) less than 65 11) more than 75 iii) between 65 and 75. (06 Marks)

7 a. Find how many heads in 64 tosses of a coin will ensure its fairness at 0.05 level of
significance. (07 Marks)
b. A certain stimulus administered to each of the 12 patients resulted in the following change in
blood pressure.
5,2,8,-:1,3,0,6,-2,1,5,0,4
Can it be concluded that the stimulus will increase the blood pressure.
(Hint : tyes for 11 d.f. = 2.201). (07 Marks)
c. Define the following :
1) Tests of significance and confidence limits 1i) One tailed and two tailed tests. (06 Marks)

8 a. The joint distribution of two random variables X and Y is given by the following table :

X\Y 2 3 4
] 0.06 0.15 0.09
2 0.14 0.35 0.21
Determine the marginal distribution of X and Y. Also, verify that X and Y are independent.
(07 Marks)
0 . 0
b. Show that p_{ o ¢ | is a regular stochastic matrix. Also find the associated unique

VA
fixed probability vector. (07 Marks)
oz
Y Ja
distribution P = (V4,%) . Define and find the following :

iy P> i) PP i) Py iv) the vector P'” P" approaches  v) the matrix p" approaches.
(06 Marks)

c. The transition matrix P of a Markov chain is given by [ }with the initial probability

% %k ok ook ok

2 of2
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USN 10MAT41
Fourth Semester B.E. Degree Examination, June/July 2017
Engineering Mathematics - iV
Time: 3 hrs. Max. Marks: 100
Note: Answer FIVE full questions, selecting
at least TWO questions from each part.
g PART — A
éx I a Find y(0.1) by using Taylor’s series method, given that y' =+/x* +y. y(0)=0.8. Consider
Z upto third order derivative terms. (06 Marks)
;Z‘; b. Given: j_y = l ! ——2y?, y(0) = 0. Find y(0.5), by taking h = 0.25, using Euler’s modified
2 X + X
2 method. (07 Marks)
5 c. If y'= y(0)=2.0000, y(0.2)=2.0933, y(0.4)=2.1755, y(0.6)=2.2493. find
= X +

v(0.8) by using Adams-Bash forth method.

x =0.2, d—y:x+y7_; E:y+zx, y(0)=1 and z(0) = -1.
dx dx

with the conditions y(0) = 1, y'(0) = 0 and step size 0.1.

method. (Apply corrector formula only once).

3 a. Derive Cauchy-Riemann equations in the polar form.

your answer.

function.

Also find the invariant points.

e

b. Discuss the transformation, w = z+ —, where 220, K 0.
77

State and prove the Cauchy’s theorem.

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

2
o

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

PART — B
5 a. Obtain the series solution of Bessel's differential equation.
Derive the Rodrigue’s formula.

1 of 2
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¢.  Express the polynomial 2x* —x* —3x + 2 in terms of Legendre polynomials.

(07 Marks)

2 a. Using the Picard’s method. obtain the 2" order approximate solution of the problem at

(06 Marks)

b. Using the R-K method. find the solution at x = 0.1 of an equation; y"—x"y'—2xy—1=0

(07 Marks)

c. Given that y"+xy=0, y(0)=1, y(0.1)=1.0998, y(0.2) = 1.1987, y(0.3)=1.2955.
y'(0)y=1, y'(0.1)=0.9946, y'(0.2)=0.9773, y'(0.3)=0.946. find y(0.4), using Milne’s

(07 Marks)

(06 Marks)

b. If f(z)=u+ivis an analytic function, then prove that the family of curves; u(x, y) = C\.
v(x, y) = C,, C; and C5 being constants, interfect orthogonally. Is the converse true? Justify

(07 Marks)

¢. In atwo dimensional fluid flow; if the velocity potential is e™* cosy + xy , find the stream

(07 Marks)

4 a. Find the bilinear transformation which maps the points z=1,1, -1 onto the points w = 1, . -i.

(06 Marks)
(07 Marks)

(87 Marks)

(07 Marks)
(07 Marks)

(06 Marks)
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A’ can hit a target 3 times in 5 shots, ‘B’ 2 times in 5 shots and ‘C’ 3 times in 4 shots. They
fire a volley. Find the probability that (1) 2 shots hit (ii) at least 2 shots hit. (06 Marks)

If A and B are events with P(A) = % P(AUB) = %1 P(B) = % find P(AnB), P(AB),

P(AUB) and P(ANB). (87 Marks)
State and prove Baye’s theorem. (07 Marks)

(1) Is the function defined as follows a density function? f(x)=e™,x >0, f(x)=0,
x <0.

(11) If so, determine the probability that the variate having this density will fall in the
interval (1, 2).

(1) Also find the cumulative probability function F(2). (06 Marks)
Obtain the mean and standard deviation of the Poisson distribution. (07 Marks)
The life of an electric bulb is normally distributed with mean life of 200 hours and S.D. of
60 hours. Out of 2500 bulbs, find the number of bulbs which are likely to last between 1900
and 2100 hours. Given that P(0 < Z <1.67)=0.4525. (07 Marks)

Explain the following terms briefly: (1) Null hypothesis (i1) Type I and Type II errors
(i1i) Confidence limits. (06 Marks)
Two types of batteries are tested for their length of life and the following results are
obtained:

Battery A : n; = 10, x; =500 hrs, o; =100

Battery B : n; = 10, x2 = 560 hrs, cs, =121.

Find students ‘t’ and test whether there is a significant difference in the two means.
(toos = 2.10 and tpa; = 2.88). (07 Marks)
Genetic theory states that children having one parent of blood type M and the other of blood
type N will always be one of the three types M, MN, N and that the proportions of these
types will on an average be 1 : 2 : 1. A report states that out of 300 children having one M
parent and one N parent, 30% are found to be of type M, 45% of type MN and the remainder
of type N. Test the theory by - (chi-square) test. (07 Marks)

ok ok ok ok

20f2
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USN ISMATDIP31
Third Semester B.E. Degree Examination, June/July 2617
Additional Mathematics - |
Time: 3 hrs. Max. Marks: 80
Note: Answer FIVE full guestions, choosing one full question from each module.
E L Express 2F 4 i the form x = ey (06 Marks)
% 3-4i
B b. Express J3+iinthe polar form and hence find their modulus and amplitudes. (05 Marks)
. E) c. Find the sine of the angle between a =2i - 2j~k and b=i- 21+ 2k. (05 Marks)
&=
%2 OR
=& 2 a. Simplify (06 Marks)
wp I .o o o 5
H oo (cos30 +1sin 30)*(cos40 + isin 40)°
E g; (cos40 +isin 40)" +(cos50 +isin 50)™"
é ::‘)11 - . . } B — - = .
o5 b. Ifa =1+2j-3kand b =23i-j+ 2k, then show that (2 + b)and (a - b) arc orthogonal.
= E (05 Marks)
3w c. Find the value of A, so that the vectors a =2i -3j+k, b=i+2j-3kand ¢ =]+ ikarc
—f = co-planar. (05 Marks)
5=
B Module-2
— - ] hl hl
&2 3 a. Ify=cos(mlog x) then prove that X yua + (2n + Dxy,e + (7 +n7) y, = 0. (06 Marks)
S g b.  With usual notation prove that
=
# = rd® =
GG tang = —. (05 Marks)
= & dr
S0 . xt+y? cu ou
z 2 c. Ifu=log.| ———|.showthatx—+y—=3. (05 Marks)
Z g X+y | cx Cy
Z 3 OR
=2 4 a. Find the Pedal equation of r=a[l-cos 8]. (06 Marks)
5;\:_9 b.  Expand log.(1+ x) in ascending powers of x as far as the term containing x* (05 Marks)
s ¢. Find the total derivative of Z = xy~ + X"y, where x = at™ y = 2at. (05 Marks)
g =
g8 Module-3
= :E‘ /6
e § a. Evaluate J/ sin® 3x dx using Reduction formula. (06 Marks)
—_—
% b. Evaluate j x“y1—x" dx -using Reduction formula. (05 Marks)
g B
_E: ¢. [Evaluate j J - xydxdy . (05 Marks)
1D
OR
1 of 2
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1SMATDIP31

Evaluate J/ sin® x cos’x dx. (06 Marks)
)
Evaluate j x cos’ x dx. (05 Marks)
0
3 o I
Evaluate J. f .[ (x+y+2z)dzdx dy. (05 Marks)
0 0 0
Module-4
A particle moves along the curve = (1-t*)i+ (1+t7)] + (2t — 5)k. Determine the velocity
and acceleration. (06 Marks)
Find the directional derivative of ¢ = xy* + yz' at the point (2,-1, 1) in the direction of the
vector i+ 2j + 2k. (05 Marks)
Find the constant a, b, ¢c. Such that the vector
F=(x+y+az) 1 +(x+cy+2z) k +(bx + 2y —z)] is irrotational. (05 Marks)
OR
Find the angle between the tangents to the curve T = o1+ 2t -k atthe points t =% .
(06 Marks)

Find the divergence and curl of the vector
F = (xyz + yzz) P+ (3x* + yzz) | +(xz' - yzz) k. (05 Marks)
If F= (ax + 3y + 4z) i+ (x -2y -+ 32)3 +(3x+ 2y -2) k is solenoidal, find a. (05 Marks)

Module-5
d
Solve % __ Y . (06 Marks)
dx x-— \/;;
Solve j—y+ y cot X = sin X. (05 Marks)
X
iy L B 27 U8 (05 Marks)
dx x+2y+1
OR
Solve (x* - yz) dx = 2xy dy. (06 Marks)
Solve x —31 +y=x"y°" (05 Marks)
X
(I +xy) ydx + (1 = xy) xdy =0. (05 Marks)
R S O
20f2
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USN ISMAT3I
Third Semester B.E. Degree Examination, June/July 2617
Engineering Mathematics - 1l
Time: 3 hrs. Max. Marks: 80
Note: Answer FIVE full questions, choosing one full question from each module.
g
g Module-1
% I a Obtain the Fourier series expansion of
; %) X 0<x<l . |
5 (X) = (08 Marks)
§ n(2-x) 1sx<2
55 ] I T
&< and deduce that —+ —+ S_ +o = ?
&= -3 5 3
= 5 b. Obtain the constant term and first sine and cosine terms in the Fourier expansion of y from
%DT’ the following table. {08 Marks)
£3F x|]0| 1123145
e 9118124282620
25
© &
= '§ OR
8 = 2 a. Expand f{x) = |x| as a Fourier series in -~ < x < 7t and deduce that (06 Marks)
o Py Dy, i
5 = e ) 5 M coooo = —=—
5% SRS 8
g ;z b. Obtain the half range cosine series for the function fix) = x sin x in 0 < x < 7. (05 Marks)
R c. The following table gives variations of periodic current over a period T. Show that there is a
; g direct current part of 0.75 amp in the variable current and obtain the amplitude of first
5% harmonic. (05 Marks)
25 S - -
R t(sec) o | L |1L =1 T
...g '\Tj @ 3 T 3 6
= & Afamp) | 1.98 | 1.3 1.05]1.3]-0.88-0.25
: 8 Moduje-2
&2 3 a. Find the Fourier Transform of
53 )
o= N l—x" |x]|<]1
%S i(x) = % (06 Marks)
£z 0 Ix|>!
B © X CosX —sin X
3B Hence evaluate I — K cos % dx.
B 0 X =
O < - . . . -
e b. Find the Fourier cosine transform of
o J x for 0<x<lI
o]
% flx)=412-x for l<x<2 (05 Marks)
é l 0 for X >2
g c. Find the inverse Z - transform of

32% 107

- ., (05 Marks)
(5z—1D(5z+2)

| of 3

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal Library



b.

ISMAT31

OR
Find the Fourier sine transform of 5 ,a>0. (06 Marks)
Find the Z - transform of i) cosh rTG i) n’. (05 Marks)
Solve the difference equation yu+2 + 4yne + 3y, = 3" with yo=0,y, = 1. (05 Marks)
Module-3

Find the coefficient of correlation and two regression lines for the following data : (06 Marks)
x| 121314561 7]18]91]10

y[10]12]16]28]125|36]411491401{50
Fit a curve of the form y = ae™ for the following data : (05 Marks)

x| 5 161718]9]10
y | 133155123 |7[2] 2
Use Newton - Raphson method to find a real root of the equation

Xsinx+cosx=0 near x = (05 Marks)

OR
In a partially destroyed lab record, only the lines of regression of y on x and x on y are
available as 4x — S5y + 33 = 0 and 20x — 9y = 107 respectively. Calculatex, y and
coefficient of correlation between x and y. (06 Marks)
Fit a second degree parabola to the following data : (05 Marks)
x| 1.0]1.5{20]25]3.0(35|4.0
y|1.1]1.311.6]20]2.7]34]|4.1
Usc the regula — falsi method to obtain a root of the equation 2x — log,ox = 7 which lies

between 3.5 and 4. Carryout 2 iterations. (05 Marks)
Module-4
The population of a town is given by the table (06 Marks)
Year 1951 | 1961 | 1971 | 1981 | 1991

Population in thousands | 19.96 | 39.65 | 58.81 | 77.21 | 94.61
Using Newton’s forward and backward interpolation formula, calculate the increase in the
population from the year 1955 to 1985.

Use Lagrange’s interpolation formula to find y at x = 10, given (05 Marks)
x| 516|911
y|12[13]14]16

Given the values

x| 21415 6 8 10
y 110196 | 196|350 | 868 | 1746
Construct the interpolating polynomial using Newton’s divided difference interpolation

formula. (05 Marks)
OR
From the following table, estimate the number of students who obtained marks between 40
and 45. (06 Marks)
Marks 30-40 | 40-50 | 50-60 | 60-70 | 70-80

No. of students 31 42 51 35 31

20f3
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b. Apply Lagrange’s formula inversely to obtain the root of the equation f{x) = 0, given

f(30) =-30, f(34)=-13,f(38) =3 ., f(42)=18. (05 Marks)
0.6 5
c. Use Simpson’s l rule to find I e dy by taking 7 ordinates. (05 Marks)
Sl 0
Module-5
9 a. Find the work done in moving a particle in the force field F=3x1+(2xz— y)j + z k along
the curve defined by S 4y, 3x" =8z fromx=0tox = 2. (06 Marks)
b. Verify Stoke’s theorem for F = (x* + y)i - 2xy j around the rectangle x =+a .,y =0,
y=bh. (05 Marks)
¢. Solve the Euler’s equation for the functional I (1+x7y")y'dx. (05 Marks)
OR

10 5 Verify Green’s theorem for f(xy +y?)dx + x*dy, where ¢ is bounded by y = x and y = x".

(06 Marks)
b. Evaluate the surface integral ”F Nds where F = 4xi — 2y%j + 7’k and s is the surface

bounding the region x>+ y2 =4 z=0and z=3. (05 Marks)
c.  Show that the shortest distance between any two points in a plane is a straight line.
(05 Marks)

I

30f3
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Fourth Semester B.E. Degree Examination, June/July 2017
Engineering Mathematics-1V

Time: 3 hrs. Max. Marks: 80

Note: 1. Answer FIVE full guestions, choosing one full guestion from each module.
2. Use of statistical tables are permitted.

E__i

g Module-1

9 I a  Find by Taylor’s series method the value of y at x = 0.1 from ci_y: X'y=1. y(O=1 (upto
= ax

Jf 4" degree term). (05 Marks)
; b. The following table gives the solution of 5xy'+y’ ~2=0. Find the value of y at x = 4.5
j using Milne’s predictor and corrector formulae. (05 Marks)
" X 4 4.1 4.2 4.3 4.4

¥ y | 1.0049 | 1.0097 | 1.0143 | 1.0187

g

& €. Using Euler’s modified method. Obtain a solution of the equation 1_y =X+ l\/; . with nitial
g dx -

? conditions y = 1 at x = 0, for the range 0 < x <0.4 in steps of 0.2. (06 Marks)

OR

cl

2 3 Using modified Euler's method find y(20.2) and y(20.4) given that %:logmti) with
dx Y,

y(20) =5 taking h=0.2. (05 Marks)

b. Given %:xz(lnty) and y(1) = 1. y(1.1) = 1.233, y(1.2) =1.548, v(1.3) = 1.979. Lvaluate
X

1 to evaluator and sor equ

y(1.4) by Adams-Bashforth method. (05 Marks)
2 . . e dy y —x° !
5 C.  Using Runge-Kutta method of {fourth order, solve P =——— with y(0)=1 at x =0.2 by
& dx y +x°
2 taking h = 0.2 (06 Marks)
é Module-2
s . . . . dy dy ! 1
= 3 a  Obtain the solution of the equation 2? =ux + . by computing the value of the
= dx- X
fé dependent variable corresponding to the value 1.4 of the independent variable by applying
2 Milne’s method using the following data: (05 Marks)
= X 1 .1 1.2 1.3
y 2 22156 | 2.4649 | 2.7514
y' 2 23178 | 2.6725 | 3.0657
b. Express f(x)=3x"—x"+5x ~2 in terms of Legendre polynomials. (05 Marks)
¢.  Obtain the series solution of Bessel's differential equation x*y" +xy' +(x” +1n" )y =0

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

(06 Marks)

1 of3

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal Library



b.

b.

b.

ISMAT41

OR
_ dy  (dyY .. B . .
By Runge-Kutta method solve ™ =X o —y~ for x = 0.2. Correct to four decimal
dx- X
places using the initial conditions y =t and y'=0 atx=0,h=0.2. (05 Marks)

[2
Prove that J | (x)=,/—sinx (05 Marks)
i X

Prove the Rodrigues formula,

Iodh(x* =1
p,(x)= - - (06 Marks)
2'n! dx
Module-3
State and prove Cauchy’s-Riemann equation in polar form. (05 Marks)
Discuss the transformation W =¢”. (05 Marks)

J sin (nz2 )+— cos(rrz2 ﬂdz

Evaluate J.\
<

3

(z-1(z-2) |

using Cauchy’s residue theorem where *C’ s the circle ‘z‘ =3 (06 Marks)
OR
. o 1 W . sin 2x
Find the analytic function whose real part is, . (05 Marks)
cosh2y —cos2x
State and prove Cauchy’s integral formula. (05 Marks)
Find the bilinear transformation which maps z =90, 1, 0 into o =-1, -1, 1. Also find the fixed
points of the transformation. (06 Marks)
Module-4
Find the mean and standard deviation of Poisson distribution. (05 Marks)

[n a test on 2000 electric bulbs, it was found that the life of a particular make was normally
distributed with an average hite of 2040 hours and S.D of 60 hours. Estimate the number of
bulbs likely to burn for,

(1) more than 2150 hours.

(i1)  less than 1950 hours

(111} more than 1920 hours and less than 2160 hours.

[A(1.833) = 0.4664, A(1.5) =0.4332, A(2) =0.4772] (05 Marks)
The joint probability distribution of two random variables x and y is as follows:

Xy | -4 | 2 7
I 18174 | 1/8

S 14| 1/8]1/8

Determine:

(1)  Marginal distribution of x and .

(1) Covariance of x and y

(i) Correlaiton of x and y. (06 Marks)

20f3
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OR
8 a The probability that a pen manufactured by a factory be defective is ll 1112 such pens are

manufactured what is the probability that, (i) Exactly 2 are defective  (il) at least 2 are
defective (iii) none of them are defective. (05 Marks)
Derive the expressions for mean and variance of binomial distribution. (05 Marks)
¢. A random vanable X take the values -3. -2, -1, 0, 1, 2. 3 such that P(x = 0) = P(x < 0) and
Px=-3)=P(x=-2)=P(x=-1)=P(x = 1) = P(x = 2) = P(x = 3). Find the probability

distribution. (06 Marks)
Module-5

9 a In 324 throws of a six faced *die’ an odd number turned up 181 times. [s it reasonable to

think that the *die’ 1s an unbiased one? (0S5 Marks)

b. Two horses A and B were tested according to the time (in seconds) to run a particular race
with the following results:
Horse A: | 28 | 30 | 32|33 |33 |29 34
Horse B: | 29303024 ]27]29

Test whether you can discriminate between the two horses.(tngs=2.2 and tp02=2.72 for 11 d.f)
(05 Marks)

0 1 0]
¢. Find the unique fixed probability vector for the regular stochastic matrix. A=) A A
0 A K]

(06 Marks)

R
10 a. Define the terms: (i) Null hypothesis O(ii) Type-1 and Type-Il error (i) Confidence
limits. (05 Marks)
[0 % «
b. Prove that the Markov chain whose t.p.m P=|)4 0 4| is irreducible. Find the
A on 9]
corresponding stationary probability vector. (05 Marks)

C. Three boys A, B, C are throwing ball to cach other. A always throws the ball to B and B
always throws the ball to C. C is just as likely to throw the ball to B as to A. If C was the
first person to throw the ball find the probabilities that after three throws (i) A has the ball.
(i1) B has the ball. (iii) C has the ball. (06 Marks)

3o0f3
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Fourth Semester B.E. Degree Examination, Junec/July 2017
Additional Mathematics - i

3 hrs. Max. Marks: 80

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

Module-1
Find the rank of the matrix :
12 3 2
2 3 5 1| byelementary row transformations. (06 Marks)
1 3 4 5

Solve the following system of equations by Gauss elimination method :
2x+y+4z=12
4x + 1ly—z=33
8 — 3y + 2z =20. (05 Marks)
Find all the eigen values and eigen vector corresponding to largest eigen value of the matrix :
11 3
1 5 1], (05 Marks)

311

OR
Solve the following system of equations by Gauss climination method :
X+ty+z=9

2x+y—-2z=0
2x + S5y +7z=52. (06 Marks)
I 2 3
Reduce the matrix |1 4 2| into its echelon form and hence find its rank. (05 Marks)
2 6 5
1
Find the inverse of the matrix A = L J using Cayley — Hamilton theorem. (05 Marks)
Module-2
Solve (D™ - 4D + 13)y = cos 2x by the method of undetermined cocflicients. {06 Marks)
Solve (D™ + 2D + 1)y = x* + 2x. (05 Marks)
Solve (D™ - 6D + 235)y = sin x. (05 Marks)
OR
Solve (D2 + 1)y = tan x by the method of variation of parameters. (06 Marks)
Solve (D" + 8)y = X E2x -1 (05 Marks)
Solve (D: +2D+5)y=¢ * cos 2x. (05 Marks)
] of 3
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Module-3
5 a. Find the Laplace transforms of :
cos2t—cos3t
t :

19}

e 'cos 3t i)

b. Find:
VAV
1) L{l‘ 72 +t'/3} i) L[sin 5t-cos2t].

€. Find the Laplace transform of the function : f‘(t):[isin(%l O<t<o,

fit+~ o) = f(1).

OR
6 a. Find:
. . sin 2t
1)thzsmtJ 1) L{ }
t

T cos 6t —cos 4t

) cos 6t —cos . .
b.  Evaluate : f——— dt using Laplace transform.

t
0

. 3 [sin 2t, O<t<m
c.  Express (1) :1 5
5 >

(06 Marks)

(05 Marks)

given that

(05 Marks)

(06 Marks)

(05 Marks)

. In terms of unit step function and hence find L[{{t)].

(05 Marks)

(06 Marks)

(05 Marks)

Module-4
12y Sdy »
7 a. Solve the initial value problem ¢ z/+'d—+6y:5e‘\, y(0) = 2, y'(0) = | using Laplace
dx~ X
transforms.
2 2
- : . . s 1) .. s + 1
b. Find the inverse Laplace transforms : 1) M i1) #

2s” " +6s+9

5
. : . s-+4
C. Find the inverse Laplace transform: log S— .
s(s+4)(s—4)

OR
8 a. Solve the inttial value problem :
0
d- 4dy -t . ] ]
—g + ;I} +3y=e Y with y(0) =1 = y'(0) using Laplace transforms.
di- ¢
. . . | 3 8 . 3s+1
b.  Find the inverse Laplace transtorm : 1) =+ — . 1) 35—,’
S\/; s—ﬁ \/: (s—=D(s™+1)
. . 2s—1
¢.  Find the inverse Laplace transform :
s” +4s+29
2o0f3
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Module-5

9 a. State and prove Baye’s theorem. (06 Marks)
b. A can hit a target 3 times in 5 shots, B 2 times in 5 shots and C 3 times in 4 shots. They fire
a volley. What is the probability that i) two shots hit ii) atleast two shots hit? (95 Marks)
c. Find P(A), P(B) and P(A ﬂg)} if A and B are events with P(AwB)= i d

I S
P(ANnB)=—and P(A)=—. (05 Marks)

4 3

OR

10 a. Prove that P(AUB) = P(A) + (B) — P(ANB), for any two events A and B. (06 Marks)

b.  Show that the events A and B are independent, if A and B are independent events.
(05 Marks)
C. Three 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)

30f3
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Third Semester B.E Degree Examination, June/July 2017
Advanced Mathematics - |

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

8 1 a  Express: === 5 in the formofa +ib. (07 Marks)
5 2+0° (2-1)"

= . Find the modulus and amplitude of the complex number | ~ cos ¢ = 1 sin or. (06 Marks)
@ c. Express the complex number V3 +1 inthe polar form. (07 Marks)
3

g 2 & Find the n" derivative of log (ax + b). (07 Marks)
[

:?;

=

wy

fedi]
< . | . . g X
= b.  Find the n"" derivative of — (86 Marks)
. (x =D(2x +3)
o c. Ify=sin ', prove that : (1 -~ xz)yngg ~(2n+ DX ypy — ﬂ:}/n =0. (07 Marks)
5 o .
el _ o i
g o 3 a. Using Taylor's theorem, expand sin x in power of (x - /2). (07 Marks)
-0 . .y . . . .
2z 5~ Obtain the Maclaurin’s series expansion of the function +/I+sin2x  up to the term
§E containing x". (06 Marks)
2 % 4. State and prove Euler’s theorem. (07 Marks)
£ % 4 a. Find the total derivative of z = xy” + x"y where x = a, y = 2at, and also verify the result by
ER: direct substitution. (07 Marks)
CC:?!Z)—:j o jal
82 . u  du JOu
i B b. Ifu=fly-z z-x, x- rove that : — + —+—=10. (06 Marks)

o y y)p -
z £ ox oy 0z
oA ) . a(X, , O(u,v .
=5 c. ifx=u(l-v)andy=uv, find J= A( y) and J' = (u,v) and also verify JJ' = 1.
g = a(u,v) a(x.y)
E?? (07 Marks)
g &
L -
£z 5 a. Obtain the reduction formula for fcos" X-dx . (07 Marks)
]
2= 2 .4
5\% b. Evaluate: jﬁ cdx . (06 Marks)
208 0 V4—x
5.5 23
=i 2
=i c. Evaluate : ”xy“ dx dy. (07 Marks)
- <
—~
g i ylx?oy?
Z ¢ a. Evaluate: f J. jx yzdzdydx. (07 Marks)
Z 0 0 0
o
£ b. Provethat T{L)=+. (06 Marks)

r‘II'II~I'I
c. Provethat B(m,n)=—>""—. (07 Marks)
I'(m+n)
o2
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7 a. Solve:

bh. Solve
c. Solve
8 a. Solve :
b. Solve
¢. Solve:
d. Solve:

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal Library

dy
dx
xlydx —(x’ +yh)ydy=0.
dy

—— +yCcotx =cosx .
dx

¢ — 2 —
=e* Y +x%e7Y.

)}
d7y 4d
—Z+ﬂ+4y:0.
S X

dxz dx

’ =X,
y'+2y +y=¢ = +cos2x.

;
d-y

2

-4y =xsin2x.
dx

2012

MATDIP301

(07 Marks)
(06 Marks)

(07 Marks)

(05 Marks)

(05 Marks)
(05 Marks)

(05 Marks)
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First Semester B.E. Degree Examination, Dec.2016/Jan.2017
Engineering Mathematics - |

Time: 3 hrs. Max. Marks: 100

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

i Module — 1
é 1 a — th K q . X -
3 - Find the n" derivative of - : (07 Marks)
= (x—D(x"+x-2)
; b. Find the angle of interaction of the curves. r =a(l +cos0) and r* =a* cos20. (06 Marks)
o €. Derive an expression for the radius of curvature in polar form. (07 Marks)
2 p p
g OR
53 2 a Ifsin”'y=2log(x+1), prove that (x+ 1)’y ,, +(2n+1)}{x+1y,, +(n°+4)y, =0.
o =
j'; (07 Marks)
_-f: = b. Find the pedal equation, r™ =a™ (cosm6 + sin m6) . (06 Marks)
ol . ~ a >
_E”gro If p be the radius of curvature at any point P(x., y) on the parabola v~ =4ax show that
= o 0 ~ ~
=i p? varies as (SP)’ where S is the focus of the parabola. (07 Marks)
39
£8 Meodule — 2
(=]
c . - . . . s
8 z 3 @ Obtain Taylor's series expansion of log(cosx) about the point x = — upto the fourth degree
WSS B
g2 s term. (07 Marks)
53 2 ~R A2
b T o 6u Ou ou_.,
g8 b If u=f(r) where r=+/x" +y’ +2° . show that — + — —=f"(r)+— f (r). (06 Marks)
e ox” c?y‘ oz°
=g X y z ou ou Ju
ZE ¢. Ifu=f|—=.=,=|. provethat x—+v—+7—=0. (07 Marks)
i yiz'x ox oy 0Oz
EE OR
=5 |1 3
=& 4 a. Evaluate 1_1m0 ——cot x| (07 Marks)
8 ; X X
£.2 . . du  Ou
23 b. Ifu be a homogeneous function of degree n in x and y. prove that Xé’_ +y—=T1U,
Zs X dy
55 (06 Marks)
e PR S(u.v,w)
= C. Ifu=x"+y +72°. v=Xy+yZ+7ZX. W=X+V+2 find SN (07 Marks)
£ 2 G(x.v.7)
g2 Module — 3
S -
& 5 5 a. Find the unit tangent vector and unit normal vector to the curve r =cos2ti+sin 2t j+tk
—_
¥ at X =—. (07 Marks)
: %
g log(l+acosx .
£ b. Using differentiation under the integral sign. show that J‘M dx =nsin'a.
= COSX
B (06 Marks)
c. Use general rules to trace the curve y*(a—x)=x",a> 0 (07 Marks)
OR
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. 2 Xi+y) . . . .
Show that F =———= is both solenoidal and irrotational. (07 Marks)
X+ v
" P IR
Show that curl(d) Aj =o(curlA)+ gradgpx A . (66 Marks)
N
Use general rules to trace the curve, r=acos20 (four leaved rose). (67 Marks)
Module — 4
Obtain the reduction formula for J‘sin " xcos” xdx , where m and n are positive integers.
(07 Marks)
Solve y(1+xy+x v ))dx+x(l-xy +X 'y )dy =0. (06 Marks)
Find the orthogonal trajectories of the family of curves r =4asecftan®. (07 Marks)
OR
2a 2a 2
I=valuate (1) I\ V2ax —x"dx (1) J‘iﬁdx . (07 Miarks)
0 0 2ax—x-
! dv sin Xcos® x
Solve ——ytanx=———F— (06 Marks)

dx %

-

The R-L series circuit differential equation acted on by an electromotive force Esin ot

. . . e . = § . . . .

satisfies the differential equation, LE+R1 =Esinot . [f there is no current in the circuit
t

initially. obtain the value of current at any time "t". (07 Marks)

Module — 5
Solve 2x+v+4z=12. 4x+1ly—-z=33. 8x—3y+2z=20 by Gauss elimination method.
(07 Marks)

Diagonalize the matrix, A = {_19 7 } : (06 Marks)
- -42 16
2.0 1
Determine the largest eigen value and the corresponding eigen vectorof A={0 2 0
1 0 2
using Rayleigh’s power method. (07 Marks)
OR
Solve by LU decomposition method. 4x,+x,+Xx,=4. X, +4x,-2x;=4,
3%, +2x, —4x,=6. (07 Marks)
Show that the transformation. y, =2x, —2x, =X,. ¥y, = —4x, +5X, +3X,. ¥, =X, =X, =X,
is regular and find the inverse transformation. (06 Marks)
Reduce the quadratic form. xi +5x; + x5 +2x,x, +6x,x, +2x,x, into canonical form by
orthogonal transformation. Indicate the orthogonal transformation. (07 Marks)
20f2
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First Semester B.E. Degree Examination, Dec.2016/Jan.2017
Engineering Mathematics - §

: 3 hrs. Max. Marks: 80

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

Module-1
Ify = e cos’x. find v, (06 Marks)
Find the angle between the curves
a b
r= ———andr= ——. (05 Marks)
| +cos0 | —cosB
Find the radius of curvature of the curve x* + v* =2 at the point (1. 1). (05 Marks)
OR
If x = tan(log y). find the value of (1+x7)yn.1 + (2nx-1)y, + (n)(n-1)yn.. (06 Marks)
Find the Pedal equation of & = ]+ cos 6. (05 Marks)
r
Find the radius of curvature of the curve t" = a" cos n0. (05 Marks)
Module-2

. 0 o 7t . - o .
Explain log(cos x) about the point x = = upto 3™ degree terms using Taylor’s series.
3

(06 Marks)

/s
. . tanx X L
Evaluate Limit . (05 Marks)
N0 X
. . . cu cu af 2 +y
State Euler's theorem and use it to find x— + y— when u = tan dpe=tet T (05 Marks)
ox oy \ X+y )
OR
e\
Expand e using Maclaurin’s series upto and including 3¢ degree terms. (06 Marks)
+€
. du 2 a3 . 2 . . .
Find E when u=x"y" + X'y with x = at”. y = 2at. Use Partial derivatives. (05 Marks)
t
! X, X, XX, X R . CWV.W
[fu= 22 v="123 w= 2122 find the value of Jacobian .I[ ——— (05 Marks)
X, X, X, \ At

Module-3
A particle moves on the curve x =2t . v =" —4t. z = 31 — 5. where t is the time find the
components of velocity and acceleration at time t = | in the direction of i — 3j + 2k.
(06 Marks)
Find the divergence and curl of the vector V = (xyz)i + (3xX7Y)j + (x27 — v'2)K at the point

(2,-1, 1. (05 Marks)

A vector field is given by A= (x" + x37) i+ (y° + X’v)j. show that the field is irrotational and

find the scalar potential. (05 Marks)
1 of2
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OR
Find grad ¢ when ¢ = 3x7y — y'z~ at the point (1, -2. -1). (06 Marks)
Find a for which f=(x + 3y)i+ (v - 22)j + (x + az)k is solenoidal. (05 Marks)
Prove that Div(curl V)=0. (05 Marks)
Module-4
Obtain the reduction formula of Jsin "x cos'x dx. (06 Marks)
Evaluate J xv2ax — x° dx. (05 Marks)
Solve (2x log x — xy) dy + 2y dx = 0. (85 Marks)
OR
Obtain the reduction formula of Jdcos” X dx. (06 Marks)

Obtain the Orthogonal trajectory of the family of curves r" cos n 6 = a". Hence solve it.

(05 Marks)
A body originally at 80"C cools down at 60°C in 20 minutes, the temperature of the air being
40"C. What will be the temperature of the body after 40 minutes from the original?(05 Marks)

Module-5
Find the rank of the matrix

.Ifz = e
|

—] -2 —:
A= ] ‘ 4 . (06 Marks)
3 M 3 -2
6 3 0 -7
Solve by Gauss — Jordan method the system of linear equations
A+ y+z=10.3x+2y+3z2=18 . x+4y+9z=16. (05 Marks)
Find the largest eigen valuc and the corresponding Ligen vector by power method given that
2 0 | ‘
A=10 2 of.(Use[100]" asthe initial vector). (Apply 4 iterations). (05 Marks)
I a8 2
OR
Use Gauss — Seidel method to solve the equations (06 Marks)

20k +y—2x=17
Ix+20v—z=18
2x — 3y + 20z = 25. Carry out 2 iterations with Xy = vg = zo = 0.
[ 2
Reduce the matrix A= | 2 | | to the diagonal form. (05 Marks)
= =1 {0 .

Reduce the quadratic form 3x° + 5y° + 3z° — 2yz + 22x — 2xy to the canonical form.
(05 Marks)

to
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Second Semester B.E. Degree Examination, Dec.2016/Jan.2017

Engineering Mathematics — i

Time: 3 hrs.

Max. Marks:100

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

Module — 1

4 Ssl | 2, .
1 a Soe T¥ 59Y 64y 44 o g
dx dx” dx”* dx
b. Solve d—¥+2£+£"£=e"+sin2x.
dx’ dx-  dx

c. Solve by the method of undetermined coefticient.

0. will be treated as malpractice.

[}

=2

& 4 3 k] .

d'y d'v dy dy

é 2 a. Solve 4 ’4—8 ~—7 ¥+11;+6},:0

= dx de dx- dx

ap ¥ 2

£ d7y g 2

569 b. Solve —=+3—=+2yv =1+3x+x".

= sh dx- dx

L7 = a . 4 3
i é ¢.  Solve by the method of variation of parameter y"+a"y =secax.
&% T =

e Module — 2

5«

= ,d’y _ dy .

- 5 3 a Solve x’—=+35x—+13y=logx+x".

g5 dx- dx

ciss 22 5 2

=8 b. Solve x"p +3xyp+2y =0.

(o= . o . 2 2

2s ¢. Find the general and singular solution of, (x* —1)p* =2xyp+y  —1=0.

= x5

Z g

<3 4 a. Solve the system of equations,

== dx dy

2= —=3x-4y. —=x-y.

= o

£ g 2dow _dv :

<5 b. Solve (1+x) —=+(1+x)—=+ vy =2sinlog(1+x).

£z dx” dx

= c. Solve y=2px—yp°

= 5

zE Module — 3

o 5 a. Form a partial differential equation by eliminating arbitrary function.

: E 2 i ki

D, = 2 9L o 1 e 2y

25 f(x+v+z.x " +yv +27)=0

g e b. Derive one dimensional wave equation.

sk e

— i c. Evaluate [ J..\"‘ydxd,\f.

0 n

6 a. FormaP.D.E by climinating arbitrary constants,

2 2 2

5 +y1 +Z—1:]
a- b~ ¢’

Important Note :

b. Evaluate jzji;v.-lfazydxdz .

o 0 0
[ of2
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3 . : . . | el ) cu »&%u
Solve one dimensional heat equation by separation of variables. Given —=C- R
ct ox”
(07 Marks)
Module — 4
. I'(m)I"(n
For m > 0. n > 0 show that B(m._ n) = M (06 Marks)
I'(m+n)
] 2 |
Prove that I i dx~j L dx = r (07 Marks)
l-x olext T 42
Prove that cvlindrical co-ordinate system is orthogonal. (07 Marks)
Find the volume of the sphere. X* +y” +7° =a’ using triple integral. (06 Marks)
For m and n positive prove that.
| Xm—] +Xn—l
B(m.n) :J = (07 Marks)
% {1+ x)
Express the vector f = 2}»’? —7j+3xk in cylindrical co-ordinates. (07 Varks)
Module — 5

Find the Laplace transform of. (i) e™'t’ (i) sintsin 2tsin 3t {06 Marks)

A periodic function of period %T is defined by,

TC
. Esinot for OS5t SW _ =
f(1)= . . where E and W are positive constants. Show that
0 for T, =T
W W
EW

Lif(0}=

(07 Marks)

(s +w:)[l—eﬁJ

. : . I
Find the inverse Laplace transform.

. (07 Marks)
s(s+1)(s+2)

Find L[M) (06 Marks)
Express f(t) = {tz I<t=2

4t t1>2
in terms of unit step function and hence find L[f(1)]. (07 Marks)
Solve using [.aplace transform method.
Y42y =3y =sint. vy(0)=y'(0)=0 (07 Marks)

2 0of2
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USN 1SMAT21

Second Semester B.E. Degree Examination, Dec.2016/Jan.2017
Engineering Mathematics - i

Time: 3 hrs. Max. Marks: 80

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

= Module-1
£ 1 a Solve (D-2)’ y=8(e™ + x +x) by inverse differential operator method. (06 Marks)
£ b. Solve (D°—4D +3) y=c¢" cos 2x. by inverse differential operator method. (05 Marks)
: N . : e™
3 c. Solve by the method of variation of parameters y" — 6y + 9y = —. (05 Marks)
b X"
£ . . S
Epe 2 a. Solve (D" - 1)y = x sin 3x by inverse differential operator method. (06 Marks)
il'," Solve (D" — 6D~ + 11D - 6)y = ¢ by inverse differential operator method. (05 Marks)
= 35‘ c. Solve (D’ +2D +4) vy =2x* + 3 ¢™ by the method of undetermined coefficient. (05 Marks)
= o
< <t
= o
55 Module-2
f é 3 a Solvex’y" +3x y"+xv' + 8y =65 cos(log x). (06 Marks)
T b. Solve xy p~ + p(3x" =2y ) — 6xy =0. (05 Marks)
=N ¢. Solve the equation ¥ (y — xp) = x" p” by reducing into Clairaut’s form, taking the substitution
Z S | 1
59 x=—andy= —. (05 Marks)
ER) X M
S 5 OR
EE 4 a. Solve (2x+3)"y"'—(2x+3)y - 12y = 6x. (06 Marks)
T Solve p~ + 4x’p — 12x'y = 0. (05 Marks)
o c. Solve p’ —dxyp + 8y = 0. (05 Marks)
28
Shies
g < Module-3
£ .2 5 a. Obtain the partial differential equation by eliminating the arbitrary function.
Z : Z = f{x + at) + g(x — at). (06 Marks)
S5 ¥ . : - ., 0z . .
z 2 b. Solve = sin x sin y, for which — = -2 sin y, when x =0 and z = 0. when y is an odd
e Oxdy cy
o <0 .
B = multiple of T% (05 Marks)
2 . . . & u -~ Cu )
s 2 c. Find the solution of the wave equation —-= ¢~ — by the method of separation of
i o’ o’
=i & variables. (05 Marks)
& OR
= 6 a. Obtain the partial differential equation by eliminating the arbitrary function
= (x+my+nz=¢(x +y +z7). (06 Marks)
g ‘7 . < oz
b. Solve —= =1z, given that, when y=0. z=¢ and —=¢". (05 Marks)
oy* oy
lof2
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. . . . du ,d8u
Derive one dimensional heat equation— =¢* —. (05 Marks)
ot ox?
Module-4
Evaluate j J I (x+y+z)dy dx dz. (06 Marks)
-1 0 ~x-z
Ju -\/i\-’i
Evaluate f I xy dy dx by changing the order of integration. (05 Marks)
T
M 3/ =
Evaluate J X2 (4 —x)™* dx by using Beta and Gamma function. (05 Marks)
OR

Evaluate j I e™V ™7 dx dy by changing to polar co-ordinates. Hence show that
Q J0

-«

J edx =, - (06 Marks)
Find by double integration, the area lying inside the circle r = a sin 6 and outside the cardioid
r=a(l-cos 9). (05 Marks)
Obtain the relation between beta and gamma function in the form

B (m. n) = Tm)In) (05 Marks)
(m+n)
Module-5

(06 Marks)

N I_w s bt
Find ) L{e™ (2cosSt—3sin50)} i) L{M}‘

t
If a periodic function of period 2a is defined by
[t if 0<t<a

1
f‘([):' . _ 2
lZa—t if a<t<£2a

} then show that L{f{t)}=
S

tan h( a_j (05 Marks)

2

Solve the equation by Laplace transform method. y™ +2y" - ¥'-2y = 0. Given

y) =y (0)=0 .y¥"(0)=6. (05 Marks)
OR
Find L.~ {”—3} (06 Marks)
sT—4s+13

Find L.

1b using Convolution theorem. (05 Marks)
(s* +a’ )ZJ

sin 1. 0<t<m

Express f{t) = <¢sin2t, n<t<2n in terms of unit step function and hence find its
sin 31, t22n
ILaplace transforms. (05 Marks)
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Third Semester B.E. Degree Examination, Dec.2016/Jan.2017
Engineering Mathematics — il
Time: 3 hrs. Max. Marks: 100
Note: Answer FIVE full questions, selecting
at least TWO questions from each part.
PART — A
I a. Obtain the Fourier series in (—m ) for f(x)=xcosx. (07 Marks)
b. Obtain the Fourier half range sine series.

) ]
——X mO<x<—
A . (07 Marks)
3 .
X—— Inh—<x<l

f(x)=

Obtain the constant term and the coefficients of the first cosine and sine terms in the Fourier
expansion of v from the table. (06 Marks)
x|0]1 |2 13 [4 15
v 9118124128126 |20

-

50. will be treated as malpractice.

J‘l —x’ t‘orlx} <1

R and  hence  evaluate
I 0 101“.&‘2[

2 a.  Find the Fourier transforms of f(x)=-

2

XCOSX —SsIn X X
J,—3cos—dx . (07 Marks)

{) X 2
b. Find the Fourier sine transform of ¢ ™. (07 Marks)

A au

c. Find the inverse Fourier sine transform of [ («) =

La> 0. (06 Marks)
o

Iraw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification. appeal to evaluator and Jor equations written eg. 4248

x |01 2 3
v | 111.8]13 252"
b. Solve by using graphical method the L.P.P.
Minimize z =30x + 20y

~

oc)

3 a. Solve the wave equation u, = cu « given that u(0.t)=0=u(2/.t). u(x. 0) = 0 and
au , . 3 TX

: —(x.0)=asin” — (07 Marks)
= ot 2!
4 cu , 07U au cu
e b. Solve the boundary value problem — =c¢ — 0 <x </ —(0)=0. —(/.1)=0.
g ct ax’ ax X
Z u(x. 0)=x. (07 Marks)
z €. Obtain the D' Almbert’s solution of the wave equation. u, =C u_ subject to the conditions
z cu : .
= u(x.0)=f{x) and —(x.0)=0. (06 Marks)
;0 ot
& 4 a. Fitaparabola y=a+bx +cx” for the data: (07 Marks)
[a B

o | &

l.

Subject to the constraints: x —v <1
X +
and x > 0.
c. Maximize z=3x+4y
subject to the constraints 2x +v<40. 2x+5yv <180.

>3

o
I
N

Important Note :

Vo2
v>0 (07 Marks)

x 2 0.y 20 using simplex method. (06 Marks)
1 of2
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PART — B
Find the fourth root of 12 correct to three decimal places by using regula Falsi method.
(67 Marks)

Solve 9x-2y+2=50. x+5v-3z=18, —-2x+2y+7z=19 by relaxation method

obtaining the solution correct to two decimal places. (07 Marks)
2 -1 0

Find the largest eigen value and the corresponding eigen vector of, | =1 2 —1|by using
QR e

power method by taking initial vector as [l 1 l]T . (06 Marks)

The table gives the values of tanx for 0.10 < x <0.30 (07 Marks)

3 0.10 0.15 0.20 0.25 0.30
tanx | 0.1003 | 0.1511 ] 0.2027 | 0.2553 | 0.3093
Using Newton's forward and backward interpolation formula. calculate the increase in
population from the year 1955 to 1985. The population in a town is given by. (07 Marks)
Year 1951 | 1961 | 1971 | 1981 | 1991
Population in thousands | 19.96 | 39.65 | 58.81 | 77.21 | 94.61 |

| . ~ th

1 dx . . - 3
Evaluate [ taking seven ordinates by applying Simpson’s 5 rule. Hence deduce the

ol SR
value of log, 2. (06 Marks)
Solve the Laplace’s equation u  +u,, = 0. given that (07 Marks)
SO0 Tan o 50
il 1]
[ 0
: cTu ¢ u 1 : -
Solve — =+4— subjectto u(0.1)=0: u(4.1) =0: u(x.0)=x(4—-x). Takeh=1,K=0.5
ot ax”
upto Four steps. (07 Marks)
] & @ . . .
Solve the equation = subject to the condition u(x. 0) = sinmx. 0<x<1.
at o axt
u(0.t) = u(l.t) =0 using Schmidt’s method. Carry out computations for two levels. taking
L
h=—, Ke—0 (06 Marks)
3 36
Find the z-transform of] (i) coshn® (i1) sinh no (07 Marks)
; . . s =gy
Obtain the inverse z-transform of. — - : (07 Marks)
720 =572 +87—4
Solve the difference equation.
Voo ¥2Y ., +y, =n with y, =y, =0 using z-transforms. (06 Marks)

EE I S

20f2
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USN 1SMAT31
Third Semester B.E. Degree Examination, Dec.2016/Jan.2017
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 Expand fix) =x— X" as a Fourier series in the interval (-7, 7). (08 Marks)

0. will be treated as malpractice.

3

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

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

1.

Important Note :

Obtain the half-range cosine series for the function fix) = x (/ — x) in the interval 0 < x < /.
(08 Marks)

OR

Obtain the Fourier series of f(x):? in 0 < x < 2n. Hence deduce that

=l——t———+.... . (06 Marks)
Find the half-range sine series for the function

[l—x in O<x<l/2
f(X):lzl 3

. (05 Marks)
Xx—— in 1/2<x<l
4

Compute the constant term and the coefficient of the 1™ sine and cosine terms in the Fourier
series of y as given in the following table:
x |0 112
y:[418115]7]6]|2

|98
£
n

(0S5 Marks)
Module-2

. Find the Fourier transform of f(x) and hence find the value of

l—-x":
If f(x)=
0: M >1
T XCOosx —sinx
J’———?————dx . (06 Marks)
0 X
Find the Fourier sine and cosine transform of

x. O0<x<2
f(x)= . (05 Marks)
0, elsewhere

Solve using Z-transform y,.» — 4y, = 0 given that yo = 0. vy = 2. (05 Marks)
OR
. : - e
Obtain the inverse Fourier sine transform of F(a)=——.2a>0. (06 Marks)
o
. i . . (nm
Find the Z-transform of 2n + Sm[?% I. (05 Marks)
It U(z) =—————. find the inverse Z-transform. (05 Marks)
z +7z+10
I of3
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Module-3
Obtain the coefficient of correlation for the following data:
x:| 101418222630
y: | 18] 12124] 6 |30]36

(06 Marks)
By the method of least square find the straight line that best fits the following data:
x:{ 112131453
v:|14]27140]55] 68

(05 Marks)
Use Newton-Raphson method to find a root of the equation tanx — x = 0 near x = 4.5. Carry
out two iterations. (05 Marks)
OR
Find the regression line of y on x for the following data:
x:|1]3|14(6[8]9|11]|14
volbi2(4141517| 819
Estimate the value of v when x = 10. (06 Marks)
IFit a second degree parabola to the following data:
x|[0] 1 2 | 3] 4
y | 1]1.8]1.3]25]6.3
(05 Marks)
Solve xe* — 2 = 0 using Regula — Falsi method. (05 Marks)

Module-4
From the data given in the following table. Find the number of students who obtained less
than 70 marks.

Marks : 0-19 | 20-39 | 40-59 | 60-79 | 80-99
Number of students : | 41 62 65 50 17

(06 Marks)
Find the equation of the polynomial which passes through the points (4. -43), (7. 83),

(9.327) and (12. 1053). Using Newton’s divided difference interpolation. (05 Marks)
1.4 A h
| . < . . kD | .
Compute the value of J.(sm X —logx +e*)dx using Simpson’s 7 rule taking six parts.
0.3

(05 Marks)

OR
Using Newton's backward interpolation formula find the interpolating polynomial for the
function given by the following table:

X 1011|1213
fix): 12224 |28 |34
Hence fine f{12.5). (06 Marks)
The following table gives the premium payable at ages in years completed. Interpolate the
premium payable at age 35 completed. Using Lagrange’s tformula.

Age completed : | 25 | 30 | 40 | 60
Premium in Rs. : | 50 | 55| 70 | 95

(05 Marks)
5.3

Evaluate J'logc x dx taking 6 equal strips by applying Waddles rule. (05 Marks)
4

20f3
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Module-5
9 a. Verify Green's theorem for §(xy+y3)dx+xzdy where ¢ is the closed curve of the region
bounded by y = x and ¥ = xz. (06 Marks)
b. Verify Stoke’s theorem for F=(x* +y’)i—2xy ] taken round the rectangle bounded by the
linesx=z2a, y=0 and y=b. (05 Marks)
c. A heavy cable hangs freely under gravity between two fixed points. Show that the shape of

the cable is a catenary. (05 Marks)

OR

10 a. Use divergence theorem to evaluate _U Fn ds over the entire surface of the region above
S

XoY plane bounded by the cone Z=x+ _yz_ the plane z = 4 where F=dxz'i+ ,\'}'z::'; +37K .
(06 Marks)

b. Find the extremal of the functional ﬂ(y' Y~y +2y sec x]dx. (05 Marks)

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

joining them. (05 Marks)

L T N
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Third Semester B.E. Degree Examination, Dec.2016/Jan.2017
Additional Mathematics - |

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

Module-1
(cos30 —isin30) (cos46 +isin40)°
(cosB +isin0) (cos20 —isin20)"

b. Determine & such that & =i+ ] + 12, b=2i—4k and C=i+ 7J +3k are coplanar. (05 Marks)

1 a Simplify

(06 Marks)

50, will be treated as malpractice.

o ¢. Find sine angle of two vectors 4i+3j+k and 2i—j+2k. (05 Marks)

g g J J

=

ks OR

OD;‘C 1 )

o= +1)° . . .

£ c}; 2 a. Express == ( ) in the form a + ib. (06 Marks)

e 2+1  3+1

- C_é b. Find modulus and amplitude of I + cos® + i sin0. (05 Marks)

PE:- If 4=3i+7)j-2k, b=2i+5]+10k find (3 +Db)x(d—b). (05 Marks)

.5 Maodule-2

& g 3 a Ify=acos(logx)+ b sin (logx) show that x’y ., +(2n+ Dxy,, +(n* +1)y, =0.

% .,\? (06 Marks)

50 = . . dé

o4 g b. With usual notation prove that tan¢ = rd—. (05 Marks)

Z 5 r

&3

TS e ou  du

25 c. Ifu=e™"™ flax — by) prove that b— +a— = 2abu . (05 Marks)

52 ax oy

El

5 & OR

&= % 4 a. Find n" derivative of y=¢"sin4xcosx (06 Marks)

= . o

Z 2 b. Find pedal equation of r = a(l + cos0). (05 Marks)

8 =

5 @ . du ou du

o c. Ifu=flx-y,y-z z-—x)showthat —+—+—=0. (05 Marks)

joRs ox 0Oy 0oz

g o

55

g9 Module-3

[oa=t ALtiiAL T

o T

== - 5

S & 5 a. Evaluate Ism' (x/2)dx. . (06 Marks)

— ol 0

..Q_,; 2a

= b. Evaluate JEx:\/Zax—x2 dx . (05 Marks)

g 0

;f-f; IV

k= ¢. Evaluate xydydx . (05 Marks)
yay

0 x

1l of 2
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OR
. toxtdx
Evaluate Jli (86 Marks)
pva — X~
s
Evaluate j I x'ydxdy. (05 Marks)
il 0
aX XtV
Evaluate f I J e dzdydx. (05 Marks)
00 q
Module-4
A particle moves along the curve ¢ 1 x = ' — 41,y ="+ 4t, z = 8t - 3’ where t denotes time.
Find velocity and acceleration at t = 2. (06 Marks)
Find unit normal vector to surface Q = x"yz + 4xz* at (1, -2, -1). (85 Marks)

Show that f = (2xy” + _yz){ +(2x°y+ xz+2y7° )j +(2y'z+ xy)lz is irrotational. (05 Marks)

OR
A particle moves along the curve ¢ : x = 2y = t* ~ 4t, z = 3t — 5 where " is the time. Find

the components of velocity and acceleration att= 1 in the direction 1 —3j+2k .

) . . R , (06 Marks)
Find the angle between the surfaces x™+y +z =9and z=x"+y -3 at (2, -1, 2).
(05 Marks)
Ity = 274'"}/27_4 find div(gradd). (05 Marks)
Module-5
Solve : sec™x tany dx + §ec3y tanx dy = 0. (06 Marks)
Solve : xzy dx - (x"+y)dy=0. (05 Marks)
Solve : (y' = 3x%y) dx — (x* - 3xy”) dy = 0. (05 Marks)
OR
Solve : d_y /] + sin(l} . (06 Marks)
dx  x L X
Solve : (x* +y° +x>dx+xydy:0. (05 Marks)
Solve : (1—y+ yCOtX =COSX. (05 Marks)
dx

Kk ok ok ok ok
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USN 10MAT41
Fourth Semester B.E. Degree Examination, Dec.2016/Jan.2017
Engineering Mathematics - IV
§ Time: 3 hrs. Max. Marks: 100
£
£ Note: Answer any FIVE full questions, selecting atleast TWO questions from each part.
T
§ PART - A
4 2 . . dy .
§§ 1 a. Using Taylor series method, solve d} =2y+3¢" . y0)=0atx=02. (06 Marks)
= X
% = b. Using Runge — Kutta method of fourth order solve for y(0.1) . ¥v(0.2) given that
o ! d
.’%ﬁf Y- yix+vy),y(0)=1. (07 Marks)
R X
5 o ody : . :
= c. leeng— =x"(l+yyand y(1) =1, y(l.1)=1233 .y(1.2) = 1.548 . ¥(1.3) = 1.979,
= X
§ £ evaluate y(1.4) by Milne's Predictor — Corrector method. (07 Marks)
£t
2 i 2 a. Approximate y and z at x = 0.1, using Picard’s method for the solution of the equations
é \; GRS z dz_ X (v + z), given that yv(0) = 1 and z(0) = . (06 Marks)
gj—g dx dx
= ‘;‘ b. Using Runge — Kutta fourth order method to solve y" =xy’ -y . y(0) =3, y(0)=0. find ¥
55 and z at x = 0.1. (67 Marks)
z?) c. Apply Milne's method to compute y(0.4) given that y” + xy’ + ¥ = 0 and the values
£ 2 y(0)y=1, y(0.1)=0.995 . ¥0.2)=09801 . +(0.3)=0.956 . y'(0)=0
ERS y'(0.1)=-0.0995 , ¥'(0.2)=-0.196 , y'(0.3)=-0.2867. (07 Marks)
= o
c =
v § 3 a. Prove that the C — R equations in polar form. (06 Marks)
'2 2 b. Show that f{z) = z", where n is a positive integer is analytic and hence find its derivative.
8§ = (07 Marks)
c %ﬁ c. If ¢+ i¥ represents the complex potential of an electrostatic field where
i Y=x—y'+ ——— , find ¢. (07 Marks)
=3 X +y°
gz 4  a. Find the Bilinear transformation which maps the points 1. 1 — I into 0. L. oo (06 Marks)
i <l b. State and prove the Cauchy’s integral formula. (07 Marks)
% c. Evaluate =[L—dz .wherec:|z]|=3. (07 Marks)
Z c(z+1)(z-2)
g PART - B
5 a. Find the solution of the Laplace’s equation in cylindrical system leading to Bessel's
differential equation. (06 Marks)
b. Derive Rodrigue’s formula
Dol a5 n :
Py(x) = >l e (x =1~ (07 Marks)
¢. Express f{x) = x* + 3x’ —x* + 5x — 2 in terms Legendre polynomials. (07 Marks)
1of2
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10MAT41

Define the Empherical and Axiomatic detinition of probability and give an example of each.

(06 Marks)
Of the cigarette smoking population 70% are men and 30% are women, 10% of these men
and 20% of these women smoke wills. What is the probability that person seen smoking a
wills will be a man? (07 Marks)
The chance that a doctor will diagnose a disease correctly is 60%. The chance that a patient
will die afler correct diagnose is 40% and the chance of death by wrong diagnosis is 70%. If

a patient dies. what is the chance that his disease was correctly diagnosed? (07 Marks)
Derive the mean and variance of Binomial distribution. (06 Marks)
If x is an exponential distribution with mean 4, evaluate 1) P(0 <x<1) i) P(x>2)and
iy P(-= <x < 10). (07 Marks)

The marks of 1000 students in an examination follows a normal distribution with mean 70
and standard deviation 5. Find the number of students whose marks will be 1) less than 65
i) More than 75 and  111) between 65 and 75. (07 Marks)

Define the following terms :

i) Typel—errorand Type Il — error ii) Level of significance. (06 Marks)
A certain stimulus administered 10 each of'the 12 patients resulted in the following :

Change in blood pressure 5, 2, 8. -1, 3, 0. 6, -2, 1, 5. 0. 4, can it be concluded that the
stimulus will increase the blood pressure? (t. 05 for 11 d.f=2.201). (07 Marks)
The theory predicts the proportion of beans in the four groups G,. G-, Gs, G, should be in
the ratio 9:3:3:1. In an experiment with 1600 beans the numbers in the four groups were
882, 313. 287 and 118. Does the experimental result support the theory? (at 5% LOS for 3
d.f=7.813). (07 Marks)

.....
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USN

MATDIP301

Third Semester B.E. Degree Examination, Dec.2016/Jan.2017
Advanced Mathematics -

Time: 3 hrs.

1 a. Expressthe 3 !

l+1 2—-1 1—i
b. Find the cube roots of 1 - i.

0. will be treated as malpractice.

1+cos@—isin6

=5

b. Find the nth derivative of x

en cg, 42+8
o
2

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

2 b. Ifu=fix-y.v-z.zx)
é P.T $+il+ﬂ:0.
5 ox oy 0z
5 c. Ifu=tan'x+tanly, v=2"%
z I-xy
: ST UV g
3 a(x.y)
Z
—_ ol
%’ b. Evaluate J'J: xy dx dy.
g 5
g c. Evaluate J' f J- (x+y+7)ydz dx dy.
=) 0hn

6 a. Prove that [LJ=\/;.
7

K]

b. Prove that f xze""dxxJ‘ eV dx =
a

~ ' ' inthe form ofa+ ib.

¢. Prove that (Mj =cosn@+isinnd.

Find the nth derivative of e™ cos(bx + ¢).

(x=D(2x +3)
c. Ify=acos(logx)+ b sin(log x) prove that xzy“ +(2n + Dxyy g + (n2 + 1)vy = 0.(07 Marks)

_c¢—Find the Pedal equation to the curve r = a(1+sin 0). -

£ 3 a Withusual notations P.T tan ¢ = e

5 dr

a _b-"Find the angle between the pairs of curves
5=

g r=alogf r=_2_.

% log 6

State and prove Euler’s theorem of Homogeneous functions.

Max. Marks: 100

Note: Answer any FIVE full questions.

(06 Marks)
(07 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(06 Marks)

(07 Marks)
(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

5 a. Obtain the Reduction formula for Isin"‘x cos" x dx. Where m. n are positive integers.

(07 Marks)
(06 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

Tof2

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal Library



MATDIP301

c. Evaluate the Integral Ixi(l —x)"dx. (07 Marks)

Q
7 a. Solve (D’—=3D-2)y=0. (06 Marks)
b. Solve (y"+v)=e +cosx+x". (07 Marks)
Solve y' - 2y' + y = xe” sin x. (07 Marks)

dv  x(2logx +1
8 a. Solve —= # (06 Marks)
dx  siny+yvcosy

b. Solve xlogx j—\ +yv =2 log x. (07 Marks)
X

c. Solve 2xy+y—tany)dx+ (x” — x tan’ v+ sec”v)dy = 0. (07 Marks)

20f2
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

0. will be treated as malpractice.

=3

ppeal to evaluator and /or equations written eg, 42+8

evealing of identification, a

2. Anyr

USN

MATDIP401

Time: 3

Fourth Semester B.E. Degree Examination, Dec.2016/Jan.2017
Advanced Mathematics - i

hrs. Max. Marks: 100
Note: Answer any FIVE full questions.

Find the angle between any two diagonals of a cube. (06 Marks)
The direction cosines of three mutually perpendicular lines are [,.m.n, /,.m, n,and
l;.m;.n;. Show that the line with direction cosines /, +1, +h, m+m,+m,. o +n,+n, s
equally mclmed to the above lines. (07 Marks)

Find the equations of the plane passing through the points (1, 2. 3) (0. 1, 4) and (0. 0. 1).
(07 Marks)

. . : : Xy z
Derive the equation to the plane in the intercept form — + “E+— =ik (06 Marks)
a c
. . x=I v=5 z+lI X+3 v z-5
Find the angle between the lines = = and =L =" (07 Marks)
1 0 2 3 5 2
. . . : . X+l y-3
Find the image of the point (1. 2. 3) in the line = = 2=z, (07 Marks)
ol

Show that the position vectors of the vertices of a triangle 2i— j+k, i—3j—5k. 3i—4j-4k
form a right angled triangle. (06 Marks)

Find a vector of magnitude 12 units which is perpendicular to the vectors a =4i— j+ 3k and

b=-2i+j-2k . (67 Marks)
Find % so that the points A(=1.4,-3). B(3.2.-5). C(=3.8.-5) and D(-3.A.1) are
coplanar. (07 Marks)

Find the unit tangent vector of the space curve x =1+ t*, y=2t, z=2 -t att=1.
(06 Marks)

, * W, 5 t! ,
Find the angle between the tangents to the curve r = (1 —7} +t7j+ [t + 7jk at t ==l

(07 Marks)

_'

. . t ,
A particle moves along the curve whose parametric equations are x =1—-—. y=t" and
S

t’ . . _ , : e
z=t+— , where 't is the time. Find the velocity and acceleration at any time “t". Also find

J
their magnitudes at t = 3. (07 Marks)
Find the angle between the surfaces x* +y* +z° =9 and x =7" +v* =3 at (2.-1.2).

(06 Marks)
Find the constants a, b. ¢ such that the vector .

E =(x+y+az)i+(bx+2yv—2z)j+(x+cy+2z)k is irrotational. (07 Marks)
If A =grad(x’ + v' +z' —3xyz) then find dl\’A and curl A | (07 Marks)
lof2
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6 a. Find the expression for L{sin at].
Find L]tsin at].

¢. Find LP—: } .

d. Find L[eI cos? 2‘[].

7 a Find L{_._} |
(s+2)(s" +1)

b. Find L™ —sz—}
ST +28+2

2
c. Find L"{log[ 1l H .
s(s—1)

8 B2 Using Laplace transform solve:
<g,>c_~f{ y' =2y +y=e” with y(0)=0 and y'(0)=1.

MATDIP401

(05 Marks)
(05 Marks)

(05 Marks)

(05 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(10 Marks)

“b.  Solve using Laplace transformation, method y" +2y’ -3y =sint, y(0) = y'(0)=0.

%ok ok ok X
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MATDIP401

Fourth Semester B.E. Degree Examination, June/July 2017
Advanced Mathematics -

Time: 3 hrs,

. I a
(9]
(]
Z b.
£
£ C.
:_J:
)
=
5
= 2l a
e 9
[}
on =
0= b.
:r
o <
s
g
= OC
=25
S
RSt C.
S:fj
SR
g
=S
=
5% 3 a
&y
2 g
v =
S =
5 O
R b.
€
an g
8 =
S 5
= =
S C.
22l &S
25
5 &
8 =
5 O
coa 4 a
S o
OG
S
e
v S
0=
)
Z = b.
s =
=
3=
N o
= o :
2o
D=
[SE]
= >
o 2
(&)
= 2
S 5 a.
— b.
o
Z
= C
3
2
j=n
=
1=

- . Max. Marks:
Note: Answer any FIVE full guestions. proy

Find the angle between any two diagonals of a cube.—~"

S h 0s .

- . i (07 Marks)
perpendicular from A(1, 1, 1) to the line joining the

(07 Marks)

Fir?d the coordinates of the foot of the
pomts B(1, 4, 6) and C(5, 4, 4).

Find the equation of the plane through (2, -1, 6)

X—=2y-2z+9=0,

Find the equation of a straight line through (7. 2,

. x-1 y-3 z-4 X+ 2 -3 z-4

lines. == and Y= == Jarks
3 7 5 4 5 6 (07 Marks)

Find the angle between the planes X ~y+z—-6=0 and 2x + 3y+z+5=0. (07 Marks)

and (1. -2, 4) and perpendicular to the plane
(06 Marks)
-3) and perpendicular to each of the

- -

=
If a, b and c are any three vectors then prove that

- - - [~ 5\ o e A
ax(bx c):La-cjb—[abjc (06 Marks)
\

If A=4i +3j+k, B =2i —J+ 2k find a unit vector N perpendicular to the vectors A and B

also show that A is not perpendicular to B. (07 Marks)
Find the value of & so that the points A(-1. 4. -3), B(3. 2. -5). C(-3. &, -5) and D(-3. A. 1) lie
on the same plane. (07 Marks)

A particle moves along the curve x =2t7, y=t" —4t, z=3t—5 where t is time. Find the
components of its velocity and acceleration in the direction of the vector 1—3j+ 2k at t = 1.

(06 Marks)
Find the angle between tangents to the curve x =t +1, y=4t—-3, z=2t" -6t att= 1 and
t=2. (07 Marks)

Find the directional derivative of x“yz +4xz" at (1. -2, -1) in the direction of 2i—j—2k .
(07 Marks)

Prove that div(curlA)=0. (06 Marks)

Find the divergence and curl of the vector.

l:: =(xyz+yz)i+(3xy+y'z)j+(xz” — y z)k (07 Marks)

Find the constants a, b, ¢ so that the vector,

_I:‘ =(x+2y+az)i+(bx —=3y—-7)j+(4x + cy+ 2z)k 1s irrotational. (07 Marks)
1 of 2
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6 Find :
a. L[sin 5tsin 3t]

b. L[te“ cos,’ltl

c L[l_eal]
t
d LUez‘ sin at dt}
) t
2s—1
. L_l e R
7 2 gl {SZ+ZS+17}

b. Find L~ ’S”’}
-1 (s+2)

¢. Find L™ \:cot" (iﬂ )
a

s
d. Using convolution theorem evaluate L"\im}.

. d’
Using Laplace transforms, solve )

Using Laplace transforms, solve %X— +y=sint, i—y +x =cost,
t t
t=0.

EE S I
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(05 Marks)
(05 Marks)

(05 Marks)

(05 Marks)

(05 Marks)

(05 Marks)

(05 Marks)

(05 Marks)

Y 9% 3y —sint given y(0)=y(0)=0. (10 Marks)
dt” dt r

given x = 2, y = 0 when

(10 Marks)
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