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Engineering Mathematics - |

Time: 3 hrs.

Note: Answer any-#HVE full questions, clhoosing one full questicn J

) Module-1
1 a Findthen™ derivative ¢fcosx cos2x .
) a
b. Find the angle between shgciirves r=alogh, r = "
; og

0. will be treated as malpractice.

71\’1 ATI1

Fiist Semester B.E. Degree Examination, Dec.2017/Jar.2018

' Max. Marks: 100

om each module.

(06 Marks)

(07 Marks)

4 c. Find the radius of curvaturé 6f the curve r =a(l+cos6 (07 Marks)
=

j’;-’ " : . i ,

zp | 2 a. If y=acos(logx)+bsin log x ‘rme that x )+ 2n+Dxy, ., +(n” +1)y, =0. (06 Marks)
= g }" -/ It n+l

E 1 1 1(drY

2 b. With usual notations prove that the pedal equuhon in the form —=—+— E)J

; p- r r A\ C

= e (07 Marks)
7 s

3 . . . e . A {a—x) )

= c. Find the radius of curvature of the curve y* =-£- at the point (a, 0). (07 Marks)
E " "Module-2 e

S 3 a. Findthe Taylor’s series of log.x ‘in powers of (x — 1\ founh degree terms. (06 Marks)

ou ou

b If Ut(_ij .

iu

O.z

UV, W)

c. If U=x+3y?, V = 4y’ ¥Z, W= 27° - Xy, evaluate

o

(x,V.2} ‘

On completing vour answers, compuisorily ¢
2. Any revealing of identification. appeal to evaluator and /or cquations written eg. 42+8

1.

Module-3
S a A particle moves along the curve t=(t* —4t) ;+(t2 +4t) 3+ (8t* —3t7)
and acceleration vectors at time t and their magnitudes at t = 2.
b. If f=(x+y+1)i+]—(x+v)k. prove that T.curlf=0.
c. Prove that div(curl A)=0

Imiportant Note :

1 of 2
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; Hat Kng y? =sin 2K uy mmg Euler’s theorem. (07 Marks)

at I“he point (1. -1. 0).

(07 Marks)

(06 Marks)

(07 Marks)

=

167 Marks)

k. Find the velocity

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



b.

10 a.

17MATI11

OR ;
A particle moves along the curve r =2t i +(t? —4t)|+(gt—5)k Find the . cr)lmponents of -

velad ¢y and acceleration along i —JJ +2k att=2. " (06 Marks)

If f ;g{.,ag(x v+y'z+z'x—x’yv’z’), find div f and curlf . (07 Marks)
Prove that ‘curl(grad ¢) =0 (07 Marks)

Module-4

(06 Marks)

(07 Marks)
ax

Find the orthogonal trajectories of 1" =a” cosnd.

(07 Marks)

OR

Find the reduction formula for JC(‘D *xdx and hem 3 evaluate Jacos xdx. (06 Marks)
dy ycosx+siny+y .
Solve —+ =0.
dx sinxX+Xxcosy+x : ‘,
A body originally at 80°C cools down 60°C in 20 minutes in the surroundings of
temperature 40°C. Find the temperafwe of..’;.hc body after 40 minutes from the original

instant. (07 Marks)

(07 Marks)

Find the rank of'the matrix

21 3 5
42 1 3| A0
184 7 13
8 4 -3 <1) .

by reducing it to echelon form. (06 Marks)
Using the power ruetnod find the largest eigenvalue and the uwrespondmo eigenvector of

1 taking (1. 1, 1)" as the initial eigenvectoii P'e"r"?form five iterations.

matrix A —|_2"
= : (07 Marks)
Show that-the transformation y, =x, +2x, +5x,, y, =2x, +4x, +11x,,¥;=-X, +2x; Is
regular. Also, find the inverse transformation. ~2 " {07 Marks)
OR
Solve the followi ing system of equations by using Gauss-Jordan method:
.x+y+,/_—9, x—2y+3z=8, 2x+y—z=3
: . . -1 2 '
Diagnolize the matrix A = 7 1 (07 Marks)

Obtain the canonical form of 3x®+5v?+32z% —2yz+2zx—2x using orthogonal
3 Y Y g g
transformation. (07 Marks)

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal Library



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.

Important Note :

50, will be wreated as malpractice.
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Mnst Semester B.E. Degree Examination, Dec. 2017/Jand 18
-~ Engineering Mathematics - |

Time: 3 hrs. s - Max. Marks: 80

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

Module-1 ;
y=¢ “sinxcos2x. e L (06 Marks)

Find the n'" derivative of:

Show that the curves ¢ =<a(} +cosB) and r=b(l—cos 6\/cut tach other orthogonally.
) : (05 Marks)

)‘"..,'La[ the point (-2a, 2a). (05 Marks)

Find the radius of curvature ‘)/‘ f }'the curve X'y = a(‘xf
L OR

If y =sin(msin~' x), then prove that (} = )y,

Find the pedal equation of r=2(1+cosBj.

(""'2;ln+l)xy +(n’ —mz)yn =0 (06 Marks)

(05 Marks)

n+l

Find the radius of curvature of " =a" <mn@ foets ‘ (05 Marks)
l\lbdu;e 2L
Expand tan™' x in powers of (x— 1) u_ufo the’ FO"’*‘_ 1 degree term. (06 Marks)
1 log(l+x :
Evaluate lim {——(—7) (05 Marks)
x—0 hN X
6?2 , 0°7
Ifz= =C".—; (05 Marks)
¥ ox-
oy OR

Obtain the Maclaurin's series expansion of e upto the form¢ ntaining x. (06 Marks)

'X4 4 on A
If z=log = |, shiow that x—+vy—=3. (05 Marks)
X4y ox oy UL
: o(u, v, w
Hu=x"+y +z%, v=xy+yz+2x, W =X +y+z, show that o, v, w) =0, (05 Marks)
e o : 6(X: YSZ) ]
, Module-3 :
A p'trtlc,c moves along the curve whose parametric equations are x =t +1 v = 1% and

L'f 5. Find the components of its velocity and acceleration at time t =1 in the du ection
(06 Marks)

. find Div(Grad ¢) . (05 Marks)

“H'S'h;‘ow that F =(y+z)i+(z+x)j+(x+y)k is irrotational. Also find a scalar function d).‘ such

=
that F=V¢. (05 Marks)

1 of2

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal Library



16 a.

‘Find_the directional derivative of ¢=x’yz+4xz® at P(l, =2. —1) in th

‘Reduce the quadrat1c form,

OR 1y =
e direction of

75 J 2k (06 Marks)

If F : (3 :i-_)/-i-l)l + j—(x+vy)k . Show that F curl =0. (05 Marks)

If E V( ) find dlvF and curlF at the point (1, -1, ). ‘ z (05 Marks)
S Module-4

Obtain the reduéfib.n ‘.‘f'ormula for Icos" xdx . (06 Marks)

Solve ye™dx+(xe™ I?.y)dy =0 (05 Marks)

(05 Marks)

Find the orthogonal tré},‘cti;{'or.ies of the family of curves v* s

OR
Evaluate J.x/2 (1- X)Adx. (06 Marks)
0 o R
Sol y="%. g (05 Marks)
dx X 5 2
A body is heated to 110°C and placed in air at 10°C. After one hour its temperature becomes

60°C. How much additional time is 1}CHL1‘!I'€C1/f\_)f it to cool to 30°C? (0% Marks)

4 1
& 4

Find the rank of the matrix A i ; A (06 Marks)
;- LZ 31 4

Solve the following sy S[em of equations by Gauss Jordan 18 nod:

x+2y+z=3. 2X+3V'—14— 0, 3x—y+2z=13 (05 Marks)
Reduce the matri;;“' A:{ 4} to the diagonal form. “ psE (05 Marks)
OR

Solve the 10110\*\ ing system of equations by Gauss-Seidal method:
20x +y 2L =17, 3x+20y—z=-18, 2x -3y +20z=25. Perform three xterdnons

i L (%Mar]ks)
X, X, — X,

Sho‘\"v.that' the transformation, y, =2x, —2X, —X,. v, = 4%, +5x, +3 y

<

is regujar and find the inverse transformation. ,;3.,(051“\71‘”]1(5)

. vxﬁ +3y* +3z° +2xy —2yz + 2zx into the canonical form. (OS Mmrlks)

20f2
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Second Semester B.E. Degree Examination, Dec°2017/Ja‘$}u2§)"18
Engineering Mathematics - U

Time: 3 hrs. Max. Marks: 80

Note Answer any FIVE full questions, choosing
' ONE full question from each modute. ‘

(05 Marks)
(06 Marks)

OR

LSBlve (2% +5)%y" —6(2x +5)y' +8y = 6x. (05 Marks)

o ¢
2
5
5
é Module-1
a 3 2 :
d d 4d 5
?g 1 a  Solve 33/ z d) = smh(2\+3) by i inverse ¢ r ventldl operator method.
e dx” dx X . N
:ﬁ)fc) (5 (05 Marks)
e 2 SRR ey &
&g d 3d ¢ . . . PR o S
= ; b. Solve _y__l+2y = xe3¥ +$in°2x by inverse différential operator method. (05 Marks)
_%, 2 dX2 dx = o1
e [ .
o 0 iy N E -
=+ dy g s TR A S
§ g c. Solve ——Z +4y=tan2x by the method ef variation of parameters. (06 Marks)
28 :
g g ~ azeh ool
LE = 2 a Solve y'-2y'+y=xcosx by imzers_e:differ’em:ial operator method. (05 Marks)
S & 42 :
3 O . 2 2o
=8 b. Solve Y +dy=x2+2% 1o _ .v_"'bv inverse dlﬁc rmual operator method. (05 Marks)
S dx Rl
&8 5
S5 d 2d - , .
z ‘§ c. Solve —;/-i‘ 4 +4y * by the method of undetermined coefficients. (06 Marks)
<S5 dx L e
25
=0
o =
ERS Module-2
g & —
g .
O :r ) b % d 1- e
g2 3 a Solve x°—2 y ;§§+x—y~+y:x+logx. (05 Marks)
i3 53 o) 2 d\{ .
z 9 A
X
S
0 =
a8
= =
c 2
Q
5%
—
-
=]
Z 4
o
s ia)
§_ b. Solve y=2px+ ysz ) (05 Marks)
= ¢. Solve the equation : (px—y)(py + x):azp by reducing into Clairaut’s form, taking the
substitution X = xz, = y2 . (06 Marks)
I of3
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Medule-3

function given
(05 Marks)

§ a  Obtain the partial differential equation by eliminating the arbitrar
z=yf(x)+x0(y) . '
L2 -

B

3 .. %) Ji-
b. Solve 22 = xy subject to the conditions 4_2 =log(l+y)when x =1, and z = 0 when x = 0.
~ cX Teoba

ox
(05 Marks)
€. Derive one dimensional heat equation in the form (06 Marks)
OR
s . Xy' NS
6 a. Obtain the partial differentia! equation given f(—' 420 (65 Marks)

2

cz 0z L s TN oz
b. Solve 5 T3 —4z =0 subjectig'the conditions that z=1and— =y when x=0.
ox” oxX i S X

(05 Marks)

3%u 9 8%u

. Obtain the solution of one dimensional wave equation —-=c”— by the method of
M WS ot* ox~
separation of variables for the positi?_éz%"?ébﬁstant, i (06 Marks)
- ‘Module-4
a VIIT;T \ﬂ:j —_:—' = o
7 a. Evaluate | = J j _,f xyz dz dy dx . L (05 Marks)
0 0 0 el
P 2 e
=0 N a A o = i
b. Find the area of the ellipse ——+ y_2 =] by double integraiion: .- (05 Marks)
~a“ b Ll B T
: ook . 2 D(m)T(n
¢.  Derive the relation between beta and gamma function as  B(m, n) = (m)T'(n) . (06 Marks)
: < I{m+n)
OR
aa :
} exdxd . . . B4
8 a. Evaluate fJ‘ > Z by changing the order of integration. <, (05 Marks)
J 2 2 = &
Ov X"ty e
a yao
b. ,.Evaluate’f _[ y{X" +y dxdy by changing into polar co-ordinates.
0 §]
% p2 .
¢.  Evaluate f —— J.\/sin 0 do by using Beta-Gamma functions. (06 Marks)
§ v/sin 6 7
20f3

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal Library



10

li’n '[ 1T21

: Module-5$
) X X . . 2t cos2t—cos3t . :
FindtheLaplace transform of te” + ——————+tsint. (05 Marks)
=T n—t, O<t<m | , R = §
Express tljx,e..ﬁmctlon f(t)y=< . in terms of unit step function and hence find
‘ sin t, t>m
its Laplace tl’"'i /‘i’,orm. (05 Marks)
Solve y"+6y" J~Qy = 12t et subject to the conditions, y(&) =0 = y(0) by using Laplace
transform. 5 (06 Marks)
OR
. . e 3 Tsed
Find he inverse Laplace form of ———— = . (05 Marks)
) 4s +ds+9 '
Find the Laplace transform of 1‘ = lull wave réctifier f{t) = E sin ot, 0 < t < n/e havi ing
period /. ele (05 Marks)

Obtain the inverse Laplace transform of the function

5 by using convolution
(s=D(s” +1)

theorem. (06 Marks)

30f3
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Second Semester B.E. Degree Examination, Dec.2017/Jaxn.
Engineering Mathematics — I :

S

Time: 3 hrs.

Note: Answer F:

Module — 1
d*x  dx

1 a  Solve initial value problem " +4E+29X=0 given ;(.(”“l N i—X(O):IS.

b. Solve the differential qu
d?y _6d_y

dx*  dx 5
¢. Solve y"—4y' +3y=20cosx usingr

+25y =" + Siﬂj‘x'j{)’}“{ .

50, will be treated as inalpractice.

2 a Solve (D2 +4)y =x? +cos2x +27Y,

P

b. Solve d*.}:ﬂ- y =secx by using the method of variation of parameters.
X" &4 .

c. Solve (D2 ——l)y:(.1+x3)ex.

tion of differential equation, (1_+x)23 :

2

J4+p® for general and singular solutions.

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
o

i Module — 3
the partial differential equation by eliminating arbitrary functions,

1.

o'z 5, . . 0z . 0z
-=a‘z giventhat ifx=0, —=asiny and —=0.
i ox Oy

Important Note :

a 2vax
c. Evaluate by changing the order of integration f fxzdydx .
g n

1of2
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" Max. Marks:100

‘ ull questions, selecting ONE full quesﬁo_gﬁ from each module.

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)
(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

+(1+x)3—y4; v =2sin(log(1+x}).
B8 = Tl

(07 Marks)

*. - (07 Marks)

(%6 Xiarks)

(07 Marks)

(07 Marks)



1S \/1__‘-'_}.3

6 a.‘ ‘Ev'aluatef I Ixyzdzdydx.
) 0 0 0

9
2

b. Solve PDE by direct integration method. -
= .36,

—=0 whenx=0.
ot =
¢. Obtain solution of one dimensional wave equation,

separation of variables.

Module — 4

7 a. Find the area betweeh narabolas y® = 4ax and x° = 4day+ .

i

do 2\/—— L
sinBdo =1.
Tews) Voo

c. Prove that cylindrical coordinates system is orthogenat.

b. Show that J.
1]

1 1

8§ a Evaluate Ix6(1—x2)5dx.

0 :
b. Express the vector zi—2xj+ vk in cylindri¢al co-ordinates.

E—,

c. Find the volume bounded by the surfa:C
and v=b. S

M .:,ff:“ -
9 a. Find Laplace transform of, §
(i) te™ sin(4t) (ii) @fjﬂ%@

55+3
(s—1)(s> +25+5)

b.  Find inverse Laplace transform of

-1t O<t<m

c.  Express the functicn, f(t) :{ in terms of unit Stér’

sint  t>m

Laplace transfo

1¢ a. Find in“\"é}r?“e, Laplace transform of the following

a
O<t<—

b. Given f(t) = L . 2 where f(t+a) = f{t). Show that L{f(t)}:%tanh

—<t<a
2

C.  Using Laplace transform method, solve

5

d_?/ +6dy +9y=12t%" |
dt- dt

20f2
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=e ™ cosx given z=0

14MAT21

(07 Marks)

by the method of

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marlks)

(06 Marks)

(87 Marks)

. 37—x“ and the planesx=0,y=0, z=0

(07 Marks)

(06 Marks)

(07 Marks)

tuniction and hence find its

(07 Marks)

>lution  theorem

< (06 Marks)

(07 Marks)

(07 Marks)
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Third Semester B.E. Degree Examination, Dec.miZ@l"}’/Jai%f;;@yl?S
' Engineering Mathematics - Il - |

Time: 3 hrs. Max. Marks: 80
Note: Answer ‘:741 VE Jull questions, choosing one full guestion ﬁrm eadz module

Module-1 3
1 a  Express f(x)=1{ \g)zas a Fourier series of period 27 in the iaterval 0 <x <2n. Hence
deduce the sum of 1116 ;.P I"S 1+ —2L~ ——l%-—+ ...... ; (08 Marks)

crank. angle 0 in degree:

3, calculate T when 8 =75, (08 ¥arks)
i 0: 0 30° | 607 | 90% | L
T: | 0 [5224] 8097 | 7850

2 a. Find the Fourier Series expansion of't4
[l +x, ~{<x <0

f(x)=" . (06 Viark
(%) li-—x. 0<x <l !

&

Obtam a half—l angu cosine series for (85 Viarks)

12
-1
=
<
ot
=}
&
-t
<
=h
3]
=
o
=
(¢!
=N
<
(93
»
—
-
o
<
&’
=
{ e
4
g
R
@)
ety
=]
oy
=
o,
18
K¢l
1e
=
=
o
=
-
(@]
=
o
=~
5]
g
o
4
2
Q.

t sec: 0

A amp: 1.98 }}“;.30 1.05
Show that there is a dire
amplitude of the first hai ORI

e -0.88 -0.25
cufrent part 0.75 amp in- the vanable current and obtain the
E (05 Marks)

Module-2

(=9

3 a2 Find the Fourier t

Ol

and evaluét_,

‘—:"‘“'ﬁ‘)‘rlﬁl’l of f(x) :{ j{_lx (06 Marks)

0 for le >1

.

x forO<x<l

TISWCTS, CC
2. Any revealing of identification, appeal to cvaluator and Jor equations written cg, 42+8 — 50, will be treated as malpractice.

g b. TFind the Fouy sine transform of, f(x)=<2—-x forl<x<2. (05 Marks)
3 e
= 0 for x>2
&
o] ’ yd
"?J C. QObtaint verse Z-transform of the following function, ——~—— (05 Marks)
(z-2)(z-3)
i)
& OR

& s 7
. , e X nm
c> “ 4 “ind the Z-transform of cosL—— + ocj
“5 b. “Solve u,,, ~5u_,, +6u, =36 with u,=u, =0, using Z-transforms. (05 Marks)
iz -ad
= c. 1If Fourier sine transform of fix) is ——, a#0. Find f{x) and hence obtain the inverse
L2 o

L |
Fourier sine transform of —. (85 Marks)
o
1 of3
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IVES:
(06 Marlks)

its the following
(05 Marks)

6 a. In a partially destroyed 1

are available as

4x - 5y%:f
coefficient of correlation betwc ¢n x and y.
b. Find the curve of best fit ofthe typf:

Using Newton-Raphson method, find the real root that lies ficiar = = 4.5 of th: equation
tanx = x correct td-four decimal places. (Here x is in radiar

(05 Marks)

OR

r'ﬂoxy record, only the lings. o¥regression of'y on X and x on y
i and 20x ~Qy = 107 .espe(,twei\ Calculate ‘(, )V: and the
(06 Marks)

5 = ae" 10 the tollow ing data by the method of least

squares: (0% Marks)
1 |5 |7 |9 |12
y: | 1011511211521

¢. Find the real root of the equation xe¢*

decimal places.

7 a. From the following table of hali

by Regula Falsi method, correct to three
(05 Miarks)

“for_policies maturing at different ages,
(06 Marlks)

Age:

estimate the premium for pohuc%'mmun ing at ag«, o

35 60:7 185

Premium (in Rupees):

83.32 | 74.481-68.48

b. Using Newton’s div lded

érence interpolation, find the potynomial of the given data:
(08 Marks)

X 3

fx) | 168

120 |

¢. Using Simpson

0.6 -
rule to find _fe “dx by taking seven ordm(nc’
0

(95 Marlks)

OR

8§ a %)el of men getting wages below ¥ 35 from the following dat: (06 Marks)
0| 0-10]10-20|20-30|30—-40
9 30 35 42 ;
h. ¢ (5 Marks)
o (x")'- 3 1 12 | 147
14 U
¢. Compute the value of I(sm x —log, x +¢" )dx using Simpson’s (—éj rule. (05 Marks)
0.2 4

20f3
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Module-5

9 a Afvectﬂr field is given by F =siny i+ x(1+cos y)}. Evaluate the line integral

pxathng'knb‘yx +y*=a*,z=0.

16 a.

extremized.

30f3
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ISM F31

ver a circular
(06 Marks)

that Il_:d ﬁ =0,

(65 Marks)

(05 Marks)

(06 Marks)
(05 Marks)

(05 Marks)



P

50, will be treated as malpractice.

On completing yvour 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

I.

Important Note :

USN

MATDEP 01

Time: 3 hrs.

Note:

q h’“"rd Semester B.E. Degree Examination, Dec.2017/Jan. 20&8
Advanced Mathematics - I

Max. Marks:100

Answer auy FIVE full questions, selecting atleast TWO questions from each part.

PART - A
4+2i
I 4 Find the modulus ad arrmhtude of oo (06 Marks)
: 3i
b. Express the complex num‘b r.,2 i+ T in the form a +:ib, (07 ¥Marks)
. . c0s30 +1isin3 6 co<46—lsm 46
c. Simplify ( = ) ( ) (07 Marks)
(cos48 +isin 46)° (cm 50 +isin 30)~*
2 a. Find the n" derivative of e sm(bY ) s (06 Marks)
2 2 P
b. Find the n" derivative of —_— oy et (07 Marks)
2% +7x+6 | :
c. Ify= S , prove that (1-x ) Viro — (7r1 + D)XVa1— (n2 + a:)}'n =0. (07 Marks)
3 a. If ¢ is the angle between the tangent andfradii;s yector to the curve r = f(8) at any point
rde '
(r, 8), prove that tan 6 = d - (06 Marks)
b. Find the angle of intersection between the curves r" = a" cosnf and 1" = b" sinn.
£ z. : i (67 Marks)
¢. Using Maclaurin’s series, expand:tan x up to the term containing x’. (07 Marks)
L oL 2 o'z O
4 a IfZ=fix+ct)+¢(x —ct); prove that e =C'— . i (06 Marks)
o xXT +yies du  0du TP
b. Ifu=sin" ( prove that x — + y—— tan u. S (07 Marks)
; Oy e
N du du du
c. Ifu=f{x-y,y-z,zx).provethat —+—+—=0. (07 Marks)
RO ox Oy Oz
PART-B
5 a Ob‘t‘é‘fﬁ,,"the reduction formula for Jcos” xdx . (05 Marks)
. -Using reduction formula evaluate J.*dx (07 Marks)

P 1
Evaluate J' e dx dy. (07 Marks)
0

|

] of 2
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6 a Evalu"*e f f JZ x’yz dxdydz.
001

b _ I'(m)I'(n)
' N I'(m+n)
¢. Prove that_-;:f.}? ( ‘//j,): iz

7 a. Solve3e* tan:S/.-o
b. Solve 2x +3y +4)dx—u 4x+ 6y +

c. Solve 4y, y tan x = cos. X.

dy

X

8 a4 Solve +4%+5y =—2boshx

(1-e" sec® ydy = 0.

5)dy=0.

b. Solve (D” - 4D +3)y = sin 3x o 2x,

2

¢. Solve —d—}; + 4y = x> + cos 2x.
dx
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(07 Marks)

(06 Marks)

(06 Marks)
(07 Marks)

(07 Marks)

(06 Marks)
(07 Marks)

(07 Marks)



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

I

Imiportant Note :

= 50. will be treated as malpractice.

ator and /or equations writlen eg, 42+8

2. Any revealing of identification. appeal to cval

¢4 |0

e,
USN |9 |\

D||#

T‘urd Semester B.E. Degree Examination, Dec.2017/Jat»,
Additional Mathematics - |

Time: 3 hrs.

Note: Answer m'"

M Module-1
el 5-3D)2+1) . . .
1 a. Express complex numbers (—31)(—1) inthe form a - 1b.
.. i o S '
b. Ifx=cosB +1sinf , then show that T =itan8 -
oox T+

c. Prove that the area of the triangle whose vertices are A, B, C is

o | —

JOR
2 a. Find the cube root of V3 +i.
b. Find the modulus and amplitude of 511—
+1i

c. Prove that the vectors 1-2j+ 3k,

Module-2
3 a. Find the n" derivative of e wlfb\+c)

rl
3 sin”’ x

Ify= , prove that (1 - X—)\’n-g —(2n + 1)Xyp- —,(»i).: + az)yn =0
2 3 X -
Lo xtH+ cu cu
¢. If u=sin '(JW prove that x—+y—=tanu.
L X+Yy ox oy
OR

Find the pedal eql.ailoh r=a(l +cos 8).
b. Expand tanx inascending powers of x.
o(u.v.w)

c. u=x+vy+ z v=y+2z w=z then find

6(x.v.2)
Module-3
S a. Evaluate Isin“xdx.
RS

PR rox
b, Evaluate I - — dx.

ova —x°

23
¢. Evaluate JBJA\"ZdXd\r

11

[ of2
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—21+3j-4k and i—3j+ 5k are coplanar.

ISMATDIP31

618

Max. Marks: 80

I VE full questions, choosing one full question from each module.

(06 Marks)

(05 Marks)

[BxC+CxA+AxB].

(05 Marks)

(06 Marks)
(05 Marks)

(05 Marks)

(06 darks)
(05 Marks)

(05 darks)

(06 Marks)
(05 Marks)

(05 Marks)

(95 Marks)

(05 Riarks)

(05 Marks)
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OR

6 a. Evaluate j‘ szyz dxdydz (06 Marks)
601 G o 7
: 6
b. Evaluate |cos’Ix dx. (05 Marks)
c. Evaluate J' \/_ﬂ (05 Marks)
' Module-4 LR
7 a. A particle moves on the curve x = 2t7, y = t* — 4t, z = 3t —5, where t is the time. Find the
velocity and acceleration at ¢ =1 in the dxrectlon i— 3j + 2k (06 Marks)
. Find the unit vector normal to the surface X -y g -2 at the point (1, —1,2). (05 Marks)
c. Show that the vector = (2x— 5yji + (x y)_; + (33.;,_ z)k is a solenoidal. (05 Marks)
SeR T
8 a Iff(x y.z)=3x'y—yZ" then ﬁnd gr«a fat: the pomt (1, -2, -1). (06 Marks)
b. Evaluate (1) divR, (i) curlR, ifR= X1 + 3y + zk. (05 Marks)
c. Finda, if (axy—z7)i+ (x* +2yz)j + (v“ cixz\k is an irrotational vector. (05 Marks)
I\/ i}dule-

9 a. Solve (x*+y)dx+2xydy=0 = s, (06 Marks)
. Solve (" + I)cosx dx + &’ sinx dy St g (05 Marks)
c. Solve (1 +xy)ydx + (1 — xy)xdy. - Cy (05 Marks)

_ OR
10 a. wg X (06 Marks)
b. Solve (x +2y’ )~ _%;:ya | (05 Maiks)
c. Solve (1 + e“’)q\ "y [1 jdy =0 X W, T (05 Marks)

* ok ok ok ok
2 of2
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Lrth Semester B.E. Degree Examination, Dec. 2017/Jan 2018
V Advanced Mathematics - 11 '
Time: 3 hrs."a%% . Max. Marks:100
Note: Answes. Lmy FI VE full questions selecting atleast TWO questios wﬁ‘om each part.

| PART — A
cosines {, m, n of the line :

1 a Findthe direﬁc‘z
x+v+z+l‘

(07 Marks)

S

§ 4x+y~2z+2= f) 0 (06 Marks)
el X 4.*,‘4 z—1 A '

£ b. Show that the lines = = and 3x =2y + 7+ 5=0=2x + 3y + 4z — 4 are
E .. —)

2 coplanar. (07 Marks)
g . DX +4 y=3 z+2+

g ¢. Find the angle between the line - 5 +—= l and the plane 2x + 2y —z + 15 = 0.

= = -3 e

e

F

Find the equation of the plane ! n(‘l’l passm throuch the points A(0. 1. 1), B(1, 1. 2)

l 2 a 2),
C(-1, 2, -2). (06 Marks)

b. Find the equation of the plane whxch pasoe hrouOh the point(3. -3, 1) and normal to the

line joining the points (3, 2, —1) and (2, -1, 5). (07 Marks)

¢. Find the equations to the two planes Wthh bisects the angle between the planes :
3x— 4y+az—3 —t ¥

Sx+3y—4z=9. et 2 (07 Marks)
3 2. Find the sides and the angle A f)f the triangile “/hose vertices are OA =1-12J +2K..
OB=2I+J-K, OC =31-1+ {06 Marks)

b. Show that the points — 6I = 3) th 2K 31-2)+ 4K DI +7) + 3K and —131 + 17J — k are
coplanar. : (07 Marks)

¢. Prove that : {E X E, C .\{ A,KXE]: [K EEF ) R (07 Marks)

4 a. A particle moves along the curve x = P4, y=t,z=2t+3+ sin(rt) where t is the time.
Find the velocity ud acceleration at t = 1. T (06 Marks)

b. If A= (cost)I+_ Sin: t)J+(4t)K and B—(t +1)I+J+(8t‘—3t )Kmen find :

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

.\"‘.

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

'% e S ‘
= - 1) —(A-B). (07 Marks)
= dt
2 C : . find grad ¢ at (1, =2, 1). Also find a unit normal vec Lor to the surface
5 7 6 at (1._ -2, 1). (07 Marks)
5 ; PART - B
= 5 a. It /\ xy7 [+3x° yJ+ (xz —-y z)K then find curl A at (1.2.3). {00 Marks)
; b. “F .md the dir ectional derivative of the scalar function f(x. y, z) = X* + xy + z* at the point
z NN
EE A(1, =1, =1) in the direction of 2 i+3 j+ 2k . (07 Marks)
£ c. Ifu=x+ }'3 + 7z and r=xl + vl +zKthen find div (ur)m terms of u. if
—> 2 2 2 —> —>
f =V(x>+y” +2° -3xyz)find V- f and Vx f . (67 Marks)
1 of2
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6 a Fmdth Laplace transform of f(t) defined as :

.
I..

f(t)_]iéﬂ> when 0<t<6‘
1, when t<6

b. Find: i) Lﬂ\:c...@_s:_zrt)_ i) L(tsinhat) iii) L(%_sin 2t).

7 a. Find: L(e" cosfr;

b. Find:L~ [%J
95~ —25 )

2
¢. Find: L™ 32+4 .
X< +9

(05 Marks)

(15 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

8§ a. Using Laplace transforms, find th soflutlon ofthe 1nIt1al value problem y"-4y'+4y=64 sin 2t,

y(O) 0, y(O)“l

20f2
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1SMATDIP41

Fgurthﬂ Semester B.E. Degree Examination, Dec.2017/Jan.2018

Additional Mathematics — I

Max. Marks: 80

1 by applying elimentary row

Note: Answer gny FIVE full questions, choosing one full quesiit)nﬁ‘()m each module.
&’ Module-1
2 3 =1 -1
. ANy . I -1 -2 -4
Find the rank of the matrix A= i
6 3 0 =7 ’

3]
1S
i3]
(
a
E 1 a
o
o
=
LD
=
=
o
(9]
2
&n = b.
& =
o=
~ =
= .
= <
T
il
a0 |
e C.
=l
Bl o]
< T
= NS
5 g
o =
25
=
=
=S
T <
N
£ Z 2 a
aoe
=
S hsp
[
s 2
g b.
o
=l
Z 3
8 S
T s
25
Tz C.
z
= <
=Sh
a2l
s o
C:’C
o
A S
5 3
= 2 3 a
=
& =
= O
Z 9 b.
2\t
e
g
5= &
_ 8
[ K]
s >
< 2
S
= 2
= =
— <
2 o 4 a
L4
= b.
i,
=
:_"TS
=
jas
=
5 a

transformations.

Solve the following system. of equations by Gauss-elimination method:

X—2y+3z=8and 2x+y-z=3.

: : | e L o :
Find the inverse of the matrix { N —‘ using Cayley-Hamilton theorem.
31 vetla it
=l
OR
13 - 21
! I R - TR .
Find the rank of the matrix . s Ay reducing it to echelon form.
= b
4 PAFl 3

Solve the following system cof equations by Gauss-elimination method:

2x—~3y+4z=13 and 3x+4y+5z=40.

{_ g ~-6 2
Find the eigen values{.c}f: A=-6 7 -4
" 2 -4 3
Module-2

Solve (D* =207 +3D* —8D+4)y =0.

2

2

d 3 .
Solve y——4_y =cosh(2x—-1)+3".
dx”-
Solve by the method of variation of parameters y”+a’y = secax.

OR
Solve '-d—b,/—S d_f +4d—y~—2y =g .
dx”’ dx” dx
Solve (D* +5D +6)y =sin x .

Solve by the method of undetermined coefficients y" +2y'+y =x" +2x

Module-3
Find the Laplace transform of cost.cos2t.cos3t.

Find the Laplace transform f(t) = %, O<t<m, f(t+T)="1(1).
1of2
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(06 Marks)
X+y+z=9.
(05 Marks)

(05 Marks)

(06 Marks)

X+y+z=9,
(05 Marks)

(05 Marks)

(05 Marks)
(05 Marks)

(06 Marks)

{05 Marks)

(0= Marks)
(06 Marks)

(06 Marks)

(05 Marks)
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T a

10 a.

(97

1SMATDIP41

(cost. O<t< nl

Express f(t) =< in terms of unit step function, and hence tind LIRET.

sint. > J i
{05 Marks)
OR
[—e™
Find the Laplace transform of (i) tcosat, (ii) — L (06 Marks)
Find the i.aniace transform of a periodic function a period 2a. given thai
. [T, 0<t<a 1
f(t) =4 f(t+2a)="1(1). (05 Marks)
Lo vl a£t<2a_[ :

18 O<t<1\

2

|
Express f"(t)it 1<t<2% in terms of unit step functidh and hence find its Laplace

t G
transform. (05 Marks)
Module-4
. . U CE ) LR S
Find the inverse Laplace transform of (i) ( - 4 (1) — (06 Marks)
S S —6s+13
M o°id
Find inverse Laplace transform ot log| ——————-1. (05 Marks)
| s{s +4)(s—4)
. . d’y . . ,
Solve by using Laplace transforms e +k y =0, given that y(0) =2, y'(0) = 0. (05 Marks)
i ,
OR
4545

Find the inverse Laplace transforim of (86 Marks)

(s+D)(s+2)

. . | . afs+al -
Find the inverse Laplace transform of cot '(Tj . (05 Marks)

Using Laplace transforins solve the differential equation vy’ +4y'+3y =e™ with y(0) = 1.
YOy =1L 5

(05 Marks)

Module-5 LR

If A and B are any two events of S, which are not “mutually exclusive then
P(AUB)=P(A}+P(B)-P(ANB). (05 Marks)
The probability that 3 students A. B. C, solve a problem are %, 5, %" respectively. If the
problem is simultaneously assigned to all of them. what is the probability that the problem is
solved? (05 Marks)
In a ciass 70% are boys and 30% are girls. 5% of boys, 3% of girls are uregular to the
classes. What is the probability of'a student selected at random is irregular to the classes and
wiat is the probability that the irregular student is a girl? (26 Marks)

OR

i A and B are independent events then prove that A and B are also independent events.

(05 Marks)
State and prove Baye's theorem. (05 Marks)

A Shooter can hit a target in 3 out of 4 shots and another shooter can hit the target in 2 out or
3 shoots. Find the probability that the target is being hit:
(1) when both of them try (i1) by only one shooter. (06 Marks)

20f2
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USN |, [v D1 |3|Y ¢ @%% 17MAT11
First Semester B.E. Degree Examination, June/July 2018
Engineering Mathematics - |
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing one full question from each module.
S
5 Module-1
<
£ o I _B . X
= 1 a. Find the n" derivative of — (06 Marks)
& (x +1){(2x - 3)
% . Prove that the curves 1" =a" cos n® and t" = b"sin n® intersects orthogonally. (07 Marks)
§ c. Find the Pedal equation of the curve r=a(l + cos 0). (07 Marks)
53
g= OR
=z ; 2 a Ifx=tany provethat (I +X)y,.2+2(n+ I)xy,.; +n(n+l)y,=0. (06 Marks)
A . , do
an [ b. With usual notation, prove that tan ¢ =r g (07 Marks)
g !
e " r
nE Cb . . A ‘d_ (‘d = X) o ”
e ¢.  Find the radius of curvature of the curve y~ =- — at the point (a, 0) (07 Marks)
= 8 X
o F
o=
; E= 3 a. Findthe Taylor’s series of log.x about x = | upto the term containing fourth degree.
ik (06 Marks)
)
T8 | Xy u u
5 b. Ifu=sin”'| =2 | thenshow that x — +y—=3tanu. (07 Marks)
X+y xCly
g8 X
2l ) 2 - ClUu, VoW
g = c. fu=x+3y - 7 , V= 4X2yz . w=27"-xy . find T————————) at (1, =1, 0). (07 Marks)
>3 c(x,v.7)
Zs
R OR
© Iim (a*+b +c*+d* )"
£2 4 a Evaluate : (06 Marks)
BE x—>0 4
g 8 b. Find the Maclaurin’s expansion of 1+ sin 2x upto fourth degrec term. (67 Marks)
i
e X z du  Au du i
& e c. If u=1f]-—, 1,— prove that x-——+y-——+z—=0 (07 Marks)
2= y oz X X cy ¢z
g
o2
(9]
& 5 Module-3
~« 5 a A particle moves along the curve 1 =(t’ —4t)i + (" +4t)j+ (8t° =3t )k where t denotes
2 time. Find the velocity and acceleration at t = 2. (06 Marks)
é b. If f=(x+y+ az)} +(bx +2y — 7_)3 +{(x+cy+ 22)12 is irrotational find a, b, ¢. Hence
o J—
g find the scalar potential ¢ such that { =V¢. (07 Marks)
= ¢. Prove that curl (grad ¢) = 0. (07 Marks)
1 of2
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17TMATI11

OR
If f = (x+y+ l)i + J —(x+ y)}; show that { -curl f =0, (66 Marks)
Iff= grad(x y" 77) find div f and curl t . (07 Marks)
Prove that div(curl A )y =0 (07 Marks)
Module-4
Evaluate Jxx/ax —x" dx ‘ (06 Marks)
)
. dr -
Solve rsin—cosO (E =r- (07 Marks)
Show that the family of parabolas y* = 4a(x + a) is self orthogonal. (07 Marks)
OR
Obtain the reduction formula for Icos“ x dx. (06 Marks)
4
Solve (x"+vy' —x)dx + xy dy = 0. (67 Marks)
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. (07 Marks)
Module-5
Find the rank of the matrix
0 1 -3 -1
1 0 |1 1 . .
2 49 by reducing it to cchelon form. (06 Marks)
11 -2 0
Find the largest eigen value and the corresponding eigen vector for
2 0 1
A=|0 2 0
10 2
taking (I 0 0)' as initial vector by using power method. (Carry out six iterations)
(07 Marks)
Show that the transformation y, = 2x -~ 2y — 7, y»=—-4x+ 5y +32 andy; =x—~y—z is
regular and find the inverse transformation. (07 Marks)
OR
Solve the equations 20x + y -2z =17 ; 3x + 20y —z=-18 , 2x — 3y + 20z = 25 by using
Gauss-Seidel methad. (Carry out 3 tterations) (06 Marks)
-1 3
Diagonalise the matrix = A= { . J (07 Marks)
L_ &
Reduce the quadratic form 3x™ - 2y” — 7° + 12yz + 8xz — 4xy into canonical form, using
orthogonal transformation. (07 Marks)

I EEER

20f2
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USN 15MATI11
First Semester B.E. Degree Examination, June/July 2018
Engineering Mathematics - |
Time: 3 hrs. Max. Marks: 80
Note: Answer FIVE full questions, choosing one full question from each module.
.
g Module-1
% 1 a. Findthe n™ derivative of the sin” x cos” x . (06 Marks)
= b.  Find angle between the pair of curves r=6cos) and r = 2(1+cos0). (05 Marks)
3 - u 2end
‘§ ¢. Show that for the curve r(l—cos0) = 2a the radius of curvaturce is Tr 2, (05 Marks)
JE a
g8
o =
;E Bl b ) OR
=R ; 20/ Y S (y/Y ax
=) 2 a  Show that =X + for the curve y =—— : (06 Marks)
5 | a y X ;
2 of a+x
=k b. Find the Pedal cquation of the curve r™ = a"™ (cosmf + sin mb) . (05 Marks)
Py c. If y=log(x++1+x") provethat (1+x7)y, .+(2n+Dxy,  +n'y, =0. (05 Marks)
55
gz Module-2
'“; é 3 a  Expand Log(l+cosx) by Maclaurins series upto the term containing x . (66 Marks)
5% b.  Evaluate lim (sin x )“" . (05 Marks)
" 5 X7,
§0§ z ~ zX X Au.v,w)
%’g C. Ifu:y—,v:'—,w:—y show that ———-Z=u (05 Marks)
z & X y z Ax.y.7)
B
i OR
33 NESENS .
g :% 4 a Ifu=tan '[ Y j show that xu  +yu, =sin2u. (06 Marks)
2.2 i R 2 2 2
28 . HaA N ¥ cz\" 1({ozY
= b. If z=1(x,y), where x =rcosf. y=rsinf show that L—— +—| =|=—| +—=| —
52 x| ay or o\ 0
§E (05 Marks)
a0 @]
. . . . T
£ EJ c. Expand tanx in Taylor’s series upto three in powers of (x —Z] (05 Marks)
e §
g8
£z Module-3
< . : g . .
e S a. A particle moves along the curve x =1—t*, y=1+1t" and z=2t-5. determine vclocity and
% acceleration at t = 1. Also find the components of velocity and acceleration in the direction
z 2i+j+2k. _ (06 Marks)
= 5 oW A
g b. Find the angle between the surfaces x +y +7z =9 and z=x"+y™ -3 at (2,—1,2).
& (05 Marks)
c. Prove that Div(d}A) = c])[div Aj+ gradde A (05 Marks)
tof2
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OR
Find the unit tangent vector and normal vector to the curve ;=c052ti+sin 2t j+tk at
X = —-1—— ; (06 Marks)
V2
Find the curl(curlﬁl}, where A = x:y; = ZXZE + 2y7_l; at the point (1, 0, 2). (05 Marks)

Show that F=(y+ 7.)? +(z+x)ji+(x + y)l; is irrotational. Also find a scalar function of ¢

such that F=Vé. (05 Marks)
Module-4
Obtain the reduction formula for ;[COS" x dx. (066 Marks)
0]
. dy
Solve xy(l+xy~) 1‘ =1, (05 Marks)
dx
Show that the family of the curves y* = 4a(x +a) is self orthogonal. (05 Marks)
OR
Solve Y, YCOSXHSMY+TY ) (05 Marks)
dx sinXx+Xxcosy+x
T |
Evaluate j _ s e (05 Marks)
(1+¢cos8)”

0

If the temperature of the air is 30°C and a metal ball cools from 100°C to 70°C in 15 minutes,

find how long will it take for the metal ball to reach a temperature of 40°C. (06 Marks)
Module-5
Find the largest eigen value and the corresponding cigen vector of the matrix
2 -1 0
A=|-1 2 -1/, by using the power method by taking initial vector as [1, Il I]T
0o -1 2,
| {86 Marks)
-2 -1 =3 -1
Find the rank of the matrix by reducing into the normal form, 2 T ;
0o 1 1 1

(0S Marks)
Solve the following system of cquation by Gauss seidel method: 20x+y-2z=17,

3x+20y—z=-18, 2x =3y + 202 =25. (05 Marks)
OR
_ , , {— 19 7]
Diagonalize the matrix . (06 Marks)
—42 16
Solve by Gauss elimination mcthod, 2x +y+4z=12, 4x+1ly—z=33, 8x -3y +2z=20.
(65 Marks)
Reduce the quadratic form 8x” + 7y~ + 3z —12xy + 4xz —8yz into the canonical form.
(05 Marks)

20f2
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First Semester B.E. Degree Examination, June/July 2018
Engineering Mathematics - |

: 3 hrs. Max. Marks: 100

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

Module-1
If y =acos(log, x)+bsin(log, x). show that Xy, +xy, +y=0 and
X’y +(2n+xy,,, +(n* +1)y, =0. (07 Marks)
Show that the curves r=a(l+cos0) and r =b(l —cosO) cut each other orthogonally.
(06 Marks)
Find the radius of curvature at the point (a. 0) on the curve xy” =a’ —x°. (07 Marks)
OR
Find the n" derivative of cosx cos2x cos3x . (06 Marks)
Define curvature of a curve and derive an expression for the radius of curvature in the polar
form. (87 Marks)
. . 2a
Find the pedal equation of the curve == =1+cos6. {07 Marks)
-
Module-2
Obtain the Maclaurin’s series for ¢* cosx upto the term containing x*, (06 Marks)
. owY 1 (awY (efY (erY
If w=1f(x,y), x=rcos6, y=rtsin8, show that L) + —| ———-J = — | +|—1.
er a0 OX Ay
(07 Marks)
Find the extreme values of the function f(x,y)=x"+y' =3x —12y+20. (07 Marks)
OR
. i X{(l4+acosx)—bsinx .
Find the constants ‘a” and ‘b’ such that }(“’30 Ui ,“) may be equal to unity.
(07 Marks)
x +y +2° ) cu Ou  du
If u=log, 7—y— , then show that by using Euler’s theorem x —+y—+z-—=3.
X" +y +z° ox &y 0Oz
(06 Marks)
: o . - 0(x,y,2)
If x=rsinBcosd, y=rsin8sind, z=rcos. then find the value of m (07 Marks)
T4,
Module-3
Prove that the surfaces 4x°y+z" =4 and 5x° —2yz=9x intersect orthogonally at the point
(1,-1,2). (07 Marks)
Show that Div(curl A)=0. (06 Marks)
Use general rules to trace the curve y (a—x)=x", a > 0. (07 Marks)
1 of2




14MATI1

OR
6 a. A vector field is given by f=(x"+xy )i+(y’ +x7)j. Show that the field is irrotational and
find the scalar potential. (07 Marks)
b. If T=xi+yj+zk,showthat i) divi=3 01) curltr=0 (06 Marks)

e sinx . ¢ sinx T . . T
c. Evaluate J[L Sllll]dx and hence show that J(——]dx 5 by using differentiation

X X

8] 0

under integral sign. (87 Marks)
Module-4

7 a Obtain the reduction formula for Isin " x cos" xdx , where m and n are positive integers.

(06 Marks)
iy

b. Solve: xy(l+ xy:')il-- =1, (07 Marks)
X
c. Find the orthogonal trajectories of a system of confocal and coaxial parabolas
y' =4a(x+a). (07 Marks)
OR
8 a Solve: (xy' +y)dx+2(x"y +x+y')dy=0. (07 Marks)
b. Evaluate j?j:dx , using reduction formulae. (06 Marks)
pvVa  —x°
c. Water at temperature 100°C cools in 10 minutes to 88°C in a room of temperature 25°C.
Find the temperature of water after 20 minutes. (07 Marks)
Module-5
9 a. Reduce the following matrix to Echelon form and hence find the Rank,
o 1 -3 -1
b0 1 !
(06 Marks)
310 2
b1 =2 0
b. Solve by LU decomposition method x +2y+3z=14, 2x+3y+4z=20, 3x+4y+z=14.
(07 Marks)
1 6 1
¢. Determine the largest eigen-value and the corresponding eigen vector of A={1 2 0
0 0 3
with the initial eigen vector be [1, 1, 0]' using Rayleigh’s power method. Perform
$iX Iterations. (07 Marks)
OR
10 a. Solve 3x+8y+29z=71, 83x+1ly—4z2=95, 7x+52y+13z2=104 by using Gauss-Seidel
method. Carryout 3 iterations. (66 Marks)
F4 0
b. Reduce the matrix | =1 —6 —2| to the diagonal form. (07 Marks)
5 0 0

¢. Reduce the quadratic form x° +5y° +z° +6xz+2xy+2yz to the canonical form and
specify the matrix of transformation. (67 Marks)

**20-[-")**
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Second Semester B.E. Degree Examination, June/July 2018
Engineering Mathamatics - i

Time: 3 hrs. Max. Marks: 100

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

Module-1
1 d? d .
a. Solve —f—éd—yﬁt@y:de“. (06 Marks)
X X
d'y d° d
b. Solve ——{+—4——¥~-4d—)—— y=3e". (07 Marks)
X’ ax” X

50. will be treated as malpractice.

g e N 1
g c. Solve by the method of variation of parameter v"+y - ——— . (07 Marks)
~ F+sinx
s
O
B OR
R - 'y dy N
= 2 a. Solve - —6—+ 25y =¢ " +sinN+X. (06 Marks)
[} Y
20 ‘ X dx
25 dy
= b. Solve y"+4y' +5y=-2coshx : find y when v - 0 and —{—'— BRI =0 {67 Marks)
) N
2.8 . ) - - > .
§ ;z ¢. Solve by the method of undetermined coefficient (D =30+ 2) = x~ 4+, (07 Marks)
g2
3 .Q)
g9 Module-2
o T )
o) = d‘ ; 2 I l
= g 3 a. Solve x—l SESAS N+— (06 Marks)
_E’G § X X AN
S 3 dy dx x vy
25 b. Solve ———=—-= (07 Marks)
52 dx dy y x
2. 2 c¢. Find the general and singular solution for xp +xp—yp+l-y =0, (07 Marks)
ES
S g
g2 OR
h= 4 a Solve (2x+3) y" —(2x+3)y =12y = 6x. (06 Marks)
=
5.3 d N l :
= g g, @R
25 b. Solve xy (_y) +1e=(x"+y ==, (07 Marks)
2 a0 dx [ dx
S = 5
s 3 c. Find the general solution by reducing to Clairaut's form  (px =y X x +py) = 2p using U = x~
g0
§ ;;:, and V= yz. (07 Marks)
C <
i Module-3
§ 5 a.  Find the partial differential equation of all spheres (x—a) < (v=b) +7z” =c’. (06 Marks)
g o'z . . I & . . .
£ b. Solve —~=sinxsiny for which — = -2siny when x =~ 0 and 7z = 0 when v is an odd
& ox3y oy
— . ~ T
multiple of o (07 Marks)
c. Derive one dimensional wave equation with usual notations. (07 Marks)
' lof2
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OR
Form the partial differential cquation by eliminating the arbitrary function from
2= yo(x)+xyi(y). (06 Marks)
. &0 ) . N
Solve — =/ :given that wheny = 0. z=¢ and — =e (07 Marks)
dy” dy
Find the various possible solution for one dimensional heat equation by the method of
separation of variables. (07 Marks)
Moduje-4
Prove that 1'(£) = \/; (06 Marks)
RS ENEEVR AN
Evaluate J‘ '[ .f vvz dzdy dy (07 Marks)
Evaluate _[J‘ Sy(N o+ vidady over the area between v = x” and y = x. (07 Marks)
OR
: e’ ) .. .
Lvalvae J[——d_\d.\ by changing the order of integration. (06 Marks).
i '\ }
> s .. e , '
Show that the area between the parabolas v~ = 4ax and x” = 4ay is —al (07 Marks)
D .
) | | [ [ |
Prove that with usual notations B(m.n) = . {07 Marks)
m+n :
Module-5
- s . cos2t—cos3t -
Find the Laplace transtorm of ————— | (06 Marks)

{
Express the function in terms of unit step function and hence find its Laplace transform
[cost Detem

f()y=+ 1 Tt~ 2nm (07 Marks)
l st 1>27
. i i (sl
Find 1. '-i —7—-\4 - ]T-i- log, . JIL . (07 Marks)
s =45+ 13 Ls—1)
OR

Find the Laplace transtorm of the peciodic function
|t 0-tem

- 171—{ T - 27

(1)

s period 27 (06 Marks)

S

Using convolution theorem obtain the inverse Laplace transform of —————
(s+2)s™ +9)

(07 Marks)

Solve the equation y" =3y +2y =¢™: y(0) = | and y'(0) = 0 using Laplace transform
technique. (07 Marks)

F ok ok ok %k
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Second Semester B.E. Degree Examination, June/July 2018

Engineering Mathematics - il

Time: 3 hrs.

Max. Marks: 80

Note: 1. Answer any FIVE full guesitons, choosing one full question from cach module.

Module-1

1 a Solve: i —_s——-'- L '_w_——v =0

b. Solve : d*""!‘"_d%-l-\f:(]_c\):

0. will be wreated as malpractice.
o
54

L 5 S o o o
¢. Solve -—-+y=scex.lanx by the method of variation of parameters.
ax’

5

OR
dy .dy
ST I
X" dx

9

2
pavd

"~ Solve

lines on the remaining blank pages.

yiis written cg. 42-+8

dx

¢.  Solve by the method of undetermined coefficients
in -5 dy +6y =e” +sinx
dx” dx
Module-2
. dy / 1
3 a Solve: x"d y +3xd—)-+» vy = -
dx- dx (1-x)

b. Solve: p +p(x+v)+xy=0
C. Solve: x—yvp=ap by solving for x

OR
dy d .
4 a. Solve: (3.\'+2)“—{+ S3x + === 3vim T s N
dx- dx

Solve : p~+2pycot x =y~ by soiving for p.

On completing your answers. compulsorily draw diagonal cro
2. Any revealing of identification. appeal to evaluator and /or equs

- . hl
substitution X” = u and y = v.

1.

Module-3
S a. Form a partial differential equation by eliminating arbitrary constants
2 2 3 o - I
(x—a) +(v—Db) =zcota . where "¢’ is the parameter.

5

Important Note :

3z . . - : &7
b. Solve —---=sinx-siny for which —
axay &

cdd multiple of /2.

1 of2
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+2y =x" . using inverse differential operator method.

b. Solve —=—4y =x.sin2x . using inverse dilferential operator method.

(05 Marks)

(05 Marks)

(06 Marks)

(OS diarks)

(05 Marks)

(06 Marks)

(05 Marks)

(05 Marks)
(06 Marks)

(06 Marks)

(05 Marks)

c. Solve the equation (px — )~ - py) = 2p by reducing it into Clairaut’s form by taking a

(05 Marks)

(06 Marks)

= =2smy. when x = 0 and 7 = 0 when y is an

(05 Marks)




6

8

9

10

(@

a.

a.

d.

15SMAT21

-
. . : A . la 2 07y
Derive the one-dimensional wave equation in the form — =C —= (05 Marks)
@ ox”
OR
Form a partial differential cquation by elimmating the arbitrary function from
z=fx —at) +g(x—at) (06 Marks)
. Aty L& . ) " o 0z
Solve —— +3—~4z:0 subject to the conditions that z = | and — =y whenx=0.
GXC Ox ox
(06 Marks)
. . : , - N au .8%u
Derive the one dimensional heai equation in the form —=¢ = {04 Marks)
ct N
Module-4
=)
Lvaluate J ( s ¢ Jdydx (05 Marks)
[
: AR ‘ . _ 3 .
Evaluate dxdy by changing the order of itegration. (05 Marks)
3

[m In
m+n

(06 Marks)

Obtain the relation between beta and gamma function in the form B(m.n) =

OR
Evaluate j [ v dvdy by changing to polar coordinate. (05 Marks)
I/ Ny
Fvaluate J f J (x+yv+7)dvdxdz (05 Marks)
Evaluate [\/lm; -d6 (06 Marks)
Module-5
Lvaluate (i) L it ¢4 — 3t + 5] (i) L fcost- cos2t - cos3t} (06 Marks)
Find the Laplace translorm of L. {c'“ - sin 3t - sin 3t} (05 Marks)
. . d v Jdy , - ;
Solve the cquation 1__ i3 —--i'— -2y =0 under the conditions y(0) = 1. y'(0) = 0. (05 Marks)
at’ dl
_ OR
B dg + 3
Lvaluate : 1. (5 v 1) (g2 2y (06 Marks)
| |
Find L "'E '( s‘]‘\;"_i J| by using convolution theorem. (05 Marks)

LExpress the fanciion in terms of unit step function and hence find their LLaplace transform

l o0t
=4 1 0<ts2 (65 Marks)
et

k ko ok okock

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

1.

Important Note :

0. will be treated as malpractice.

=3

2. Any revealing of identification. appeal to evaluator and /or equa;igi}fs written eg. 42+8

14MAT21

USN
Second Semester B.E. Degree Examination, June/July 2018
Engineering Mathematics - I
Time: 3 hrs.

Max. Marks: 100

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

" Solve : (4D —8D*—7D* +11D +6)y =0.
N

Module — 1
d’v’ dy X
Solve: — 3/—-.—-4-ﬂ+ 13y =e" cosh2t+2".
at” dt
Solve : y" —4y'+4y =8cos2x.
Solve : y"+4y=x"+e™" by the method of undetermined coefficients.

OR

Solve : y"+4y'—12y =e™ —3sin 2x.

Solve by the method of variation of parameters v" +2y'+2y =¢" sec’ X

Module — 2
Solve : d—X+2y:—sint. d—y—2x =cost.
dt dt
Solve : x* d—'};+2x3 s Z _ dy +xy =sin(log x).
dx’ dx- dx
dy Y dy
Solve : xy( }) —(x2 +yz)—y+ xy = 0. using solvarie for P.
dx dx
OR
Solve : d—y+y:z+e‘, E+z.:-- vte'.
dx dx

Solve : (3x+2) y" +3(3x+2)y' —36y=8x" +4x+1.

(06 Marks)

(07 Marks)

(07 Marks) . -

(66 Marks)
{07 vlarks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

Show that the equation, xp’ +px--pv+Ii—y =0 is Clairaut’s equation. Hence obtain the

general and singular solution.

Module — 3

(07 Marks)

Form the partial differential equation by ecliminating the arbitrary function in

b(x+y+z, X" +y =2')=0

Derive one dimensional wave equation in the form. ¢ El =C f Lj
o ax-
PV iy
Evatuate : J J. J.xyzdzdydx .
[N 0
1 of2
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(07 Marks)

(07 Marks)
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14MAT21

OR
. &u = . : cu
Solve —— - ¢ cosx given that u = 0 when t = 0 and —=0 at x = 0. Also show that
axat ct
U-»Smx as b — 7. (06 Marks)
) . . L . du L 0u
Derive one dimensional heat equation in the form. — =" — (07 Marks)
ct ox”
1 2=
Evaluate I nydydx by changing the order of integration. (07 Marks)
0
Module — 4
. . o B W . .
Find the arca of the elitpse —+ 1 b = | by double integration. (06 Marks)
ey
. U{m ) (n
Show that B{nn) - u(—} (87 Marks)
I'(m+n)
Lxpress the vector A =zi —=2x)+ vk in cylindrical coordinates. (07 Marks)
OR e
Find the volume generated by the revolution of the cardioide r=a(l+cos0) about the initial
line. (06 Miarks)
. rodo Pt
Show that [—— I \/—Sln Od0=mn (07 Marks)
Safsml
Show that spherical polar coordinate system is orthogonal. (07 Marks)
Module — 5
- - L. €os2t—cos3t )
Find the Laplace transform ot 2" + ———  + tsint. (06 Marks)
l

. 1. Ogt1a
IOREN P i
|2a—t. asts2a, [{Ur2a) = (1)

then (i} Sketceh the graph of t{t) as a periodic fitnchion.

i oo as
(1) Show that I..{l (l)}':: ——,—-tanhf Y J . (07 Marks)
i 7,

Solve v"+2y"=v'=2y=0 given W0 = y(0)=0 and y"(0)=6 by using Laplace
transform method. (07 Marks)
OR
Find the Laplace transform of 1707 sin 2t . (06 Marks)

Express the following functwn interms of Heaviside unit step function and hence find its
Laplace transform:

[cost. O i<

Uy mveas 21, o U Sy (07 Marks)
lghs=. 1> 3a

Using cenvelution theorem obtain the inverse Laplace transform of :

oy . (07 Marks)
{5’ 57 h'—j

Z o2
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Third Semester B.E. Degree Examination, June/July 2018
Engineering Mathematics - Il

Time: 3 hrs. Max. Marks: 80

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

=
2
—g Module-1
& 1 a. Obtain the Fourier series for the function :
8 -7, —nt<x<0
4 o f(x)=¢ = _
S5 X; . 0<x<m
o _§ ‘ . ’
e o X 7T 11 ]
=3 Hence deduce that — =—+—+—+--——. (08 Marks)
i ik 2 2 2
a0 ! 1“ 3 5
£4 b.  Obtain the half-range cosine series for the function f(x) = (x — 1)*, 0 < x < 1. Hence deduce
=R .
&+ A UEURRE RERE S 08 Mark
[T~ — == _ —dh e o= = — < 5
é_g a 6 12+22+32+ . (B8 Marks)
r
48 OR
i 2 a. Find the Fourier series of the periodic function defined by f{x) = 2x — x>, 0 < x < 3.(06 Marks)
9 b. Show that the half range sine series for the function f(x) = {x — x* in 0 < x < [ is
< <
o = 2
e 8f° = 1 . (2n+1
& ] 3 3 Sin X (05 Marks)
o9 0 T, (2n+1) {
=0 . : st s
s 2 €. Express y as a Fourier series upto 17 harmonic given :
ERi
£ xlo] 1] 2]3]4]s5
iy y| 4 8 | 15| 7| 6} 2
‘c; § (05 Marks)
v
88
23
fogs} Module-2
2o
.‘g = 3 a. Find the Fourier transform of
E 2 1-]x x|<1
g i f(X) — ‘ ia | |
&z 0, [x|>1
g Tsin?t
X y ., rsin s
2 and hence deduce that j —dt=—. (06 Marks)
z 0o 2
5 ;
*é b. Find the Fourier Sine and Cosine transforms of f{x) =¢ ., o > 0. (05 Marks)
E 4 . _ 1 n
¢. Solve by using z — transforms vy, + v, Y = (Zj (n=0),yg=0. (05 Marks)
1 of 3
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b.
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OR
Find the Fourier transform of f(x) = e (06 Marks)
Find the Z — transform of sin(3n + 5). (05 Marks)
Find the inverse Z — transform of : —— z . (05 Marks)
(z=D)(z-2)
Module-3
Find the correlation coefficient and the equation of the line of regression for the following
values of x and y. {06 Marks)
x| | 2 3 4 5
y| 2 5 3 8 7
Find the equation of the best fitting straight line for the data : (05 Marks)
x| 0 1 2 3 4 5

y| 9 & | 24| 28 | 26 | 20

Use Newton — Raphson method to find a real root of the equation xlogygx =1.2 (carry out 3

iterations). (65 Marks)
OR
Obtain the lines of regression and hence find the coefficient of correlation for the data :
X l 2 3 4 5 6 i
y | 9 8 |10 | 1211 ] 131 14
(06 Marks)
Fit a second degree parabola to the following data : (05 Marks)

x | 1|23 145
y | 1011213116119

Use the Regula—Falsi method to find a real root of the equation X —2x-5= 0, correct to 3

decimal places. (05 Marks)
Module-4

Given Sm45° = 0.7071, Sin50° = 0.7660, Sin55° = 0.8192, Sin60° = 0.8660 find Sin57°

using an appropriate interpolation formula. (06 Marks)

Construct the interpolation polynomial for the data given below using Newton’s divided
difference formula :

x| 2 4 5 6 8 10
y| 10 96 | 196 | 350 | 868 | 1746

(05 Marks)

8
- .1 . . dx
Use Simpson’s 3rd rule with 7 ordinates to evaluate J

. (05 Marks)
) logjg x

20f3
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OR
Given (40) = 184, f(50) = 204, f60) = 226, §70) = 250, f{80) = 276, f{90) = 304, find f(38)
using Newton’s forward interpolation formula. {06 Marks)
Use Lagrange’s interpolation formula to fit a polynomial for the data :
X 0 ] 3 4
y | -12 0 6 12
Hence estimate y at x = 2. {05 Marks)
I
Evaluate JA X 5 dx by Weddle’s rule taking seven ordinates and hence find log,2.
1+ x
0

(05 Marks)

Module-5

Find the area between the parabolas y* = 4x and x* = 4y using Green’s theorem in a planc.
(06 Marks)

_)
Verify Stoke’s theorem for the vector F = (x2 + yz)i —2xyj taken round the rectangle
bounded by x=0,x=a,y=0,y=b. (05 Marks)
X2
Find the extremal of the functional : f[y’ + xz(y’)z] dx . (05 Marks)

all

OR
Verify Green’s theorem in a plane for § (3x2 —8y2)dx+(4y—6xy)dy where ¢ is the
C

boundary of the region enclosed by y = Jx and Yy =X 2y (06 Marks)
_>
If F=2xyi +yzzj+xzk and S is the rectangular parallelopiped bounded by x = 0, y = 0.
= A
z=0,x=2,y=1, z= 3 evaluate jJF-nds : (05 Marks)

S
Find the geodesics on a surface given that the arc length on the surface is

X2
S= [ Yxll+(y)* dx. (05 Marks)
X|

3o0f3
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Fourth Semester B.E. Degree Examination, June/July 2018
Engineering Mathematics - IV
Time: 3 hrs. Max. Marks: 80

50, will be treated as malpractice.

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

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2

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

2. Use of statistical tables is permitted.

Module-1
Use Taylor’s series methed to find y at x = 1.1, considering terms upto third degree given
d
that d—y =x+y and y(1)=0. (05 Marks)
X
] . X ) dy y-x .
Using Runge-Kutta method, find y(0.2) for the equation = = o y(0) = 1, taking
dx  y+x
h=10.2. (05 Marks)
- d hl
Given d—yz x"—y., y(0) = 1 and the values y(0.1) = 0.90516, y(0.2) = 0.82127,
X
¥(0.3) = 0.74918, evaluate y(0.4), using Adams-Bashforth method. (06 Marks)
OR

Using Euler’s modified method, find y(0.1) given j—y =x—y . y0)=1.taking h=0.1.
5

(05 Marks)

Solve j—y:xy; y(1) = 2, find the approximate solution at x = 1.2, using Runge-Kutta
X

method. (05 Marks)

Solve d—yzx—y2 with the following data y(0) = 0, v(0.2) = 0.02, y(0.4) = 0.0795,
X

y(0.6) = 0.1762, compute y at x = 0.8, using Milne's method. (06 Marks)

Module-2

Using Runge-Kutta method of order four, solve y"=y+xy", y(0) = 1. y'(0) = 0 to find

v(0.2). (65 Marks)

Express the polynomial 2x* —x~ —3x +2 in terms of Legendre polynomials. (05 Marks)

[
If oo and B are two distinct roots of J(x) = 0 then prove that j‘x.l"(ax)‘ln([}x)dx =0,
[

if o = . (06 Marks)
OR

Given y"=1+y"; v(0) = 1, y'(0) = 1, computc y(0.4) for the following data, using Milne’s

predictor-corrector method.

y(0.1) = 1.1103 9(0.2) = 1.2427 v(0.3) = 1.399
y(0.1) = 1.2103 v'(0.2) = 1.4427 V(0.3) = 1.699. (05 Marks)
Prove that J, (x)= isin X . (05 Marks)
: V nx

] n L

Derive Rodrigue’s formula P (x)= == [(x‘ = l)"]. (06 Marks)
2"nldx"
lof2
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Meodule-3
Derive Cauchy-Riemann equations in polar form. (05 Marks)

SIN Tz~ + COSTZ”

Evaluate § dz where C is the circle 2| = 3, using Cauchy’s residue theorem.

L (z=1)(z-2)

(05 Marks)

Find the bilinear transformation which maps z = s, 1, O onto w =0, 1, oo, (06 Marks)
OR
State and prove Cauchy’s integral formula. (05 Marks)
, Sin 2x . . . ! :
Ifu= , find the corresponding analytic function f(z)=u+iv. (05 Marks)
cosh2y+cos2x
Discuss the transformation w = z°. (06 Marks)
Module-4

Derive mean and standard deviation of the binomial distribution. (05 Marks)

1 the probability that an individual will suffer a bad reaction from an injection of a given
serum is 0.001, determine the probability that out of 2000 individual (i) exactly 3 (ii) more
than 2 individuals will suffer a bad reaction. (05 Marks)
The joint probability distribution for two random vartables X and Y is as follows:

\Y 312 |4
'
!

3

0.1102]02
0310.1]0.1
Determine: i) Marginal distribution of X and Y 11) Covanance of X and Y

i) Correlation of X and Y (06 Marks)

OR
Derive mean and standard deviation of exponential distribution. (05 Marks)
In an examination 7% of students score less than 35% marks and 89% of students score less
than 60% marks. Find the mean and standard deviation if the marks are normally distributed.

Given P(0 <z < 1.2263) = 0.39 and P(0 <z < 1.14757) = 0.43. (05 Marks)
The joint probability distribution of two random variables X and Y is as follows:
. 4 12 |7
I U8 | 14 ] 1/8
5 174 | 118 | 1/8

Compute: 1) E(X) and E(Y) 1) E(XY) 1) COV(X, Y) iv) p(X,Y) (06 Marks)

Module-5
Explain the terms: 1) Null hypothesis  11) Type I and Type 11 errors. (05 Marks)
The nine items of a sample have the values 45, 47, 50, 52, 48, 47, 49, 53, 51. Does the mean
of these difter significantly from the assumed mean of47.57 (05 Marks)
0 1 O
Given the matrix A= 0 0 || then show that A is a regular stochastic matrix. (06 Marks)
A4 0
OR
A die was thrown 9000 times and of these 3220 yielded a 3 or 4, can the die be regarded as
unbiased? (05 Marks)
Explain: 1} Transient state  11) Absorbing state  ii1) Recurrent state (05 Marks)

A student’s study habits are as follows. 1f 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? (66 Marks)

>I<>.'<’)of2>l<>l<

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal Library



- 15MATDIP31

Third Semester B.E. Degree.
Additional Mathematics -

.,

Time: 3 hrs. e, - Max. Marks: 80
g Note: Answer any FIVE full questions, choosing
g .\ ONE full question from each module.
_Lé; s
P
s Module-1
B
g ,///j ; 1+ -)2
. B i . i
g3 1 a.  Find the modulus and amplitude of ~———. (05 Marks)
8= g iz 3+1
= o ¢ n
I 2o 1T+ ¢0s6 +isin@ - .
£ @ b. Prove.ihat — =cosnO+isinnb . (05 Marks)
op 3 1+cos6—isin 6 e
g
£ o 1 . 1 o 2
Ejﬂ =c0s0 +isin 8, then show that x" +—n:2005n6, x" ——n:2lsm no . (08 Marks)
o X X
£ 3
RN
o 57
245 OR
g . : A AN R S
, © 2 a. Find the sine of the angle betweena =2i-2 j+k and b =i-2 J+2k. (05 Marks)
y § 2 ' ' ) — - S RN AL
A= b. Find the unit vector perpendicular to both a and b , where_a‘;: i =2 j+3k, b=21+)+k
32 S (05 Marks)
£2 c. Show that (3,-2, 4), (6, 3, 1), (5, 7, 3) and (2, 2, 6) are coplanar. (06 Marks)
S N
—'_;'-; g Module-2
8 2 h T
g2 3 a. Find the n" derivative of sin(3x)cosx. u | (05 Marks)
A= b.  Find the angle between radius vector and tangent to the curve y™ cos m6 = a™. (05 Marks)
< = . . o e, WTLH
5 5 - Find the pedal equation of y = a(l + cos8). (06 Marks)
55 p q Y - LOSY
B E
a8 OR
58
£E 54 o
< i X7yl ou ou
— o 4 a Ifu=tan’! x Ty prove that x — + y— =sin(2u). (05 Marks)
5 X ox Oy
% ‘ ' ou ou  du
E b. prove thatx —+y—+z—=0. (05 Marks)
= ox o8y 0z
= Lo
= : uvw
C. =X+Y,V=y+zZ,w=z+x , find J( ] (06 Marks)
Xyz
1 of3
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Module-

i

Evaluate jx cos® x dx . (05 Marks)
0
@« 2 :

Evaluate J ﬁdx o Vit (05 Marks)
0(1+x8y2

Evaluate jx (1-%"3"2 dx . (06 Marks)

0

OR
: 24 ;
~Evaluate jﬂ ‘[(Xy +e”)dydx. (ﬂsi'Mm“rk's‘)
13 /
1 4/x

Evaluate J xy dydx. p (05 Marks)
0 X ’
11y

Evaluate J. I I xyzdx dydz. (66 Marks)
000

Module-4

Find the angle between the tangents to the cury"‘c; W= tz_,y = t3,z —t*att= 2,andt=3.

(05 Marks)
: : = SNVR noLA
Find the unit normal to the curve y =4sinti+4cost j+3tk. (05 Marks)
. . ‘ “;./.,'"j, — . A 5 A ; A
Find the velocity and acceleration {0.the curve v =t7i—t” j+t "k att=1. (06 Marks)

OR

Find the di.rect_‘ignaf%f‘,,dérivative of ¢ =x"y*z’at (1, 2. 1) in the direction of i+2 j+ 2k .

: (05 Marks)

Find the unit:nermal to the surface xy +x+zx =3 at(l1,1,1). (05 Marks)
S 3 ) 8 3 s | =

If F=V(x”+y +z° —3xyz), find div F . {06 Marks)

20f3
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e
2
9 a. Solve i}i = y_2 (05 Marks)
X xy—Xx
dy .
b. Solve e +ycotx=sinx. (05 Marks)
X
(06 Marks)
(05 Marks)

(05 Marks) -

&

(06 Marks)

3of3
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USN MATDIP401
Fourth Semester B.E. Degree Examination, June/July 2018
Advanced Mathematics - I
Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions.

i Find the ratio in which the point C, (9. &, -10) divides the line segment joining the points

50, will be treated as malpractice.

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

A(5, 4, -6) and B(3, 2, -4). (66 Marks)
If cos a, cos B. cos y are the direction cosines of a straight line, prove that
(i) sin" o +sin” B+sin®y =2 (i) cos2at +cos2 P +cosy =—1. (07 Marks)
Find the constant K such that the angle between the lines with direction ratios (-2, 1, -1) and
(1, -K, 1) 1s 90°, (07 Marks)
Show that the angles between the diagonals of a cubc is 0 = cos ™ (1/3). (06 Marks)

Find the equation of the plane through the points (1, 0, -1) and (3, 2, 2) and parallel to the
x-1 l-y z-2

line = = . (07 Marks)
1 2 3

Show that the points A(-6, 3, 2), B(3, -2, 4). C(5. 7. 3) and D(-13, 17, -1} are coplanar.

Also find the equation of the plane containing them. {07 Marks)

Find the angle between the vectors @ =2i+6j+ 3k, b=12i—4j+3k . {06 Marks)

Find the area of a parallelogram whose adjacent sides are 1 -2+ 3k and 21+ j—4k.
(07 Marks)
Find a unit vector perpendicular to both vectors a=21—-3j+k, b=71—5]+k. (07 Marks)

Show that the four points whose position vectors are 3i—2j+4k. 6i+3j+k. 51+77+3k

and 2i+2j+6k are coplanar. (06 Marks)
A particle moves along the curve x = t% + 1. y = {7, z = 2t + 3 where t i$ the time. Find the
components of velocity and acceleration at t = | in the direction of i+ j + 3k. (67 Marks)
Find the directional derivative of f(x.y.7z)=xy’ +yz" at the point (2. -1. 1) in the direction
of vector i + 2j + 2k. (07 Marks)
Find div F and curl F where F = grad(x’ +y' + 7' —3xyz). (06 Marks)
Show that F=x(y—2z)i+y(z—x)j+z(x —y)k is solenoidal. (07 Marks)
Find the constants a and b so that the vector F’z(axy+z")i+(3x2 —z)j+(bxz2 ~y)f< is
irrotational. (07 Marks)
Find the Laplace transforms of 1+2t* —4e™ + 3¢ . (07 Marks)
Find the Laplace transform of tisin”t. (07 Marks)

. N . sinat
Find the Laplace transform of

(066 Marks)

1 of2
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) . . . 3s—4
Find the mverse Laplace transform ot l—J(E-— — . (06 Marks)
Q=S
: . 5 . l
Find the inverse Laplace transtorm of ---—- ) (07 Marks)
s”+4s+9
: N |
Evaluate L'/ ——-——"}. (07 Marks)
l(s+1)(s+2)[
Obtain the Laplace transtorms of /(t), £”(t). (08 Marks)
Solve the differential equation using Laplace transforms y"—3y'+2y=1-e” under the
conditions y(0) = L, y'(0) = 0. (12 Marks)

%ok % ok %
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross fines 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
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Fourth Semester B.E. Degree Examination, June/July 2018
Additional Mathamatics — i

Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questicns, clioosing one full question from each module.
Module-1 )

[5 3014 4

Find the rank of the matrix ! 0 1 2 1| byreducing to cchelon form. (06 Marks)
[t =t 2 ¢

: - : . 4]

Use Cayley-Hamilion theorem to find the inverse of the matrix - } (05 Marks)

Apply Gauss eiimination method to solve the equations x+4v—7z==5: x+y—-06z=-12;

3Ix—v-—-z=4 (05 Marks)
OR

Find all the eigen values and ecigen vector corresponding to the largest eigen value of
Pt 0 1

12 14, (26 Marks)
2 2 3
R
Find the rank of the matrix by elementary row transtormations| 2 2

)
|
2. (05 Marks)
) |
3033

Solve the system of linear equations x +v+7=06: 2x —3v+47=28. x —y+27=5 by Gauss

elimination method. (05 Marks)
Module-2
Solve J y +4y =tan2x by the method of variation oi parameters. (06 Marks)
NE
d'x  _d: . dx
Solve — +5?}+6x =0. given x()=0. —dl(()): 15. (05 Marks)
“ t t
Solve (D3 +5D+6)y:e“. (05 Marks)
OR
Solve by the method of undetermined coefficients (D7 -2D +3)y =25x" +12. (06 Marks)
Solve (DZ +3D+ 2)y =sin2x. {05 Marks)
Solve (D* —2D -1)y =e" cosx. (05 Marks)
Mgodule-3
. . . : . b=e
Find the Laplace transforms of. (i) tcos™t (1y ———- (06 Marks)
t
. 3 .. e . - - 5 4
Find the Laplace transforms of. (1) e (2cos3t ~sin 5t) (i) 3+ —, (05 Marks)
Vi
. R Jt. O<t«<4d L . ) .
Express the function, f(t) :f“ in terms of unit step tunction and hence find its
Laplace transform. (05 Marks)
] of2
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OR

.. . : S . . - L
Find the Laplace translorm ol the periodic function defined by f(t)=Esinot. 0<t<—
®

o ! T
having period —. (06 Marks)

0
Find the Laplace transform ol 2" +tsint. (03 Marks)

. . S 2sintsin Ot )

Find the Laplace transform ol ———-- —-. (05 Marks)

!

Module-4
Using laplace transtorms method. solve vy =6y +9 = e v(0)=2. v'(0)=6. (06 Marks)
. . . ! e $+3 ]
Find the inverse Laplacs iranstorms oll (1) —— any —-— (05 Marks)

g s —4s+13
. . . - (s+ 17 . s ,
Find the inveise Laplace transforms of. (1) log’ ——J (i) —— (65 Marks)
vs—1, (s—2)
OR

. L . ds dy . .
Solve the simultancous cquations " +~Ax -2y =1, 7 +2x+y=0 being given x =y =0

t t '
whent =0, : (06 Marks)

\ B
Find the inverse Laplace transforms of cot '[: ] . (95 Marks)
25" —65+5

Find the inverse Laplace transforms of (05 Marks)

s —6s  +11ls—6

Module-5

For any three arbitrary events A, B. C prove that .
P(AUBLC) =P~ P(B)+ PIC)-P(AmB)-P(BNC)-PICNA)+P(ANBNC)

(04 Marks)
A class has 10 bovs and 3 girls. Three students are seiecied at random. one after the other.
Find probability that. (i) first two arc boys and third is girl (i) first and third boys and
second is airl. (iii) first and third of same sex and the second is of opposite sex.

(06 Marks)
In a certain college 23% of bovs and 10% of girls are studying mathematics. The girls
constitute 60% of the student body. (i) what is the probability that mathematics is being
studied ? (i) I a student is selected at random and is found to be studying mathematics.
find the probability that the studene is a girl? (i11) a boy? (06 Marks)

OR
State and prove Baves theorem. (04 Marks)

A problem in mathematics is given to three students A. B and C whose chances of solving it
l ; . T ;
are —. = and n rezpevtively. What 1s the probability that the problem will be solved?
. 2
(06 Marks)
A pair of dice is tossed twice. Find the probability of scoring 7 points. (i) Once, (ii) at least

once i fwice. (06 Marks)
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