|S8k0/]]

Mathematics-III

Solved Exam Paper 2019

Q1 a) If y=A cos (log x) + B sin (log x), Show that x%y, ., +

2n+1) *y, ., + (n? + 1) y,=0 where y,= dy/dx"

If y = Acos(logx) + Bsin(logx) ------------ (1)

Differentiating (1) w.r.t x, we get

V1 = -asin(logx)1/x + bcos(logx)1/x

xy; = -asin(logx) + bcos(logx) ------------ (2)

Diff 2 again w.r.t X, then we get

Xy, +y; = -acos(logx)1l/x - bsin(logx)1/x

x%y, + xy,; = -[acos(logx) + bsin(logx)]



X%y, +Xy; =-y

VoX2 + VX + ¥ = 0 oo (3)

Diff 3 by Leibnitzle theorem n times, we get

[ VyioX? + ncl vy 12X + nc2y,.21 + [ypXx + ncl y, ] + vy,

X*Vnio + 20Xy, + XYgy +0(0-1)y, + ny, + ¥, =0

X%y, o, + 2n+1)xy,.; + (n?>+1)y, =0

Q2 a) Show thatithe following function is continuous at the
point (0,0):

2x% 4350
xdtyd

. (xy) =(0.0)

0 . (xy) =(0.0)

Answer:



2x% 4358

fxy) o . (xy) =(0.0)
{
0 . (xy) =(0,0)
0 < = 2x* 4+ 3y° < = 2|27 n 3|7 - 0
.-.;-'«',+}r';_ o + _.!r.:-! i iE _'!r':'!
0 <= 2 v o 2% +3]w
By)s00 2[x[+3[Y] =0

by the squeez theorem’, we conclude that

Ite)->(0.0) TX¥) = (0,0) thatis => ltyy).>0,0 Sk

ol S

.. fis continous at (0,0)

Q2 b) If z(x+y) = x? + y* show that

Az dz Az e
(E- Tv)z = 4(1'7'7_1,)



solution:

z(x+y) = x% + y?

Z .'-I"? +l}|1
x4y
Ellz _ I::.\" + }’}21’ = |::_'I"E - J.?E}IJ_ _ T + Ex}r L }r:'
e (r + ¥)* (x + 3
dz__  (x+y)2y—(E+y)1 =X+ dy+)
& ( + ) (x + )
dz dzy x4+ 2xy -y — x4 2xy 4+ y° 2(x —¥)
G ay) = wE
x iy (x+ )" 6 {(x+° (x + ¥)
(2052 — My Y e R
i iy Ii:f + :ﬂ}’
-1

4(1 ﬁ_z_.’:.lz)= 401 - x4+ 2xy — _1,.-'"' — X4+ 2xy+¥° 1

(x+¥)° (x+ )7
4(x — ¥)°

(x+ ¥

From 1 & 2

dz 33)2 4(1_6'3 Az

dr dy dr dy



Q3 a)Transform the equation

a*u a*u

+ — = 0 into polar coordinates.

e e
Solution:

we have x = rcos0 , y = rsin0

r’=x*>+vy?, 0 = tanly/x

= = 0 = Beos g . T
= Y
= ( cos@% - ﬁ%) (.cosO % - w:—ﬁ“;;)
= cosO.( COSG%- ﬁ(%)) - ﬁ;—ﬁ( cosO7;

sindduw  ging ;-Jj-u) gind
P 4e ¥ tdrdd

A%y
= cosO( Coseﬁ+

A cosfdu sinPd

Coseﬂrﬂﬁi r a8 1 aﬂ’-)

_ 2 e sinBonsfii sinfloosd 4°u . sin’ddu
CoS Oa,.:! + o a8 r ard.tr-l- r o dr

i

zind

i

=)

( - sin@=
—( - sin@_+



sindonzd 3% sinBonsiiu

sim? B

r e i P a8

roaet

2 ri'u ‘1'-"”5'-'7-"-'?5'-"5':'”_ gsinfoosd §°u | sin”Hiu
= COS 9 + 2 a8 2 v drdd rodr
sin? B
B
------------------ (1)
_ i du v du
T dy T drdy | adady
i i
=7Vt mEn
i ﬁ'.l.l rasH
ri' e d i
R AT
. i rast i . du  eosfdu
= (sinO =t — ﬁ'ﬁ)( sm05+—r, aa)
rrstdn cnst i crsidn
= smB (smO + a) - ( Si nO —dﬁ)
|_';|'|_|' castdu st At Cost i
=  sin@O[ smO —+ —+ araa] —1 cos0 [+
. T givBdn rast it
Slneﬁlrﬂﬁl- roag i .ﬂH'f']
_ 2 ﬁ':'h' sinfeasfhi sinBoosd &% rngt@  du sinfoosd
= sin 0 - —— st ()t ——




sinfonsii

a*u
— et G5)

i
(ﬁ) i a8

_ ) r:'u_ sinf ooz sinfonsh g rastf du
= Sin"0 ;-2 +2— et — () +

%

&y e
(2)

By adding 1 & 2

aT+ g— (31n29+00329) +(31n29+00329)1/r—+ (sm26+00329)1/r2d"
— (r]1r+ 1/ﬂ+1 r:'u) ans

Q4 Find the extreme values of f( x,y ,z) = 2x+3y+z, such that
x2+y?=5 and x+z=1

f(x,y,z) =2x+3y+2z e (1)
flxy) =& +y?) -5 - (2)
y(x,z) =x+z-1 = e (3)

Lagranges Multipliers Equations are



ﬁ'_f- ﬁ':;l':l F."F"_
FTa A =+tm_=0
|5'f ﬁ':;l':l F."F"_

F.'_,*- ﬁ'u:;l':l

2 +A2x) +m(l) =0 e (4)
3+22y) +m0) =0 e (5)
1+2A0)+m(l) =0 e 6) =>m

putting the values of m in (4) and (5), we get

2 +2hxs 1i=0=>22x=-1, x=-5

3+2xy =0,=>2dy =-3, y=--

putting the values of X,y in x?> + y? =5, we get



From (3) ,x+z=1o0orz=1-x

-

z=1+-

3

putting X——}—d y=% ndz=1 -—.—1n equation (1), we get

+ o4+ 1- L=

Ve Wi

+1=502+1

o
:d =

f=

Y

putting x =-, y = —.3—£and z =1+ 5 in equation (1), we get

:d =

il -

f=2ﬁl§+3( )+(1+ﬂ1§) & 2l +

'.'..:I 3

-
End
-

f=1-602 ans

Q5 Evaluate 00, Einids where F = 4xz i” + y?j + yzk” and S is

surface of the cube bounded by x=0, y=1, z=0, z=1, by using
Gauss divergence theorem

surface ds

1 OABC -k dxdy Z=

2 DEFG k dxdy Z:



3 OAFG o dxdz y:

4 BCDE j dxdz y:
5 ABEF i dydz X
6 OCDG 47 dydz X:
1 | D

00, F n" ds = 00gpgc F n" ds + 00pgpg F' n" ds + 00gprc F" n” ds

4+ 00gcpg F n” ds + 00,pgeeF n” ds +

OOgcpg Fnmds = &+ e

(1)

00opapc F N~ ds = 00ppapc (4xzi” + y% + yzk™)(-k)dxdy

= fif‘[l, —vzdxdy =0(as z = 0)



00pgpg (4xz i + v + yzk")(k)dxdy = 00pgpg yzdxdy

fix

fooydxdy= foax[s] = [xlo, = 172

000apc (4xz 1" + y%] + yzk™)(-j7)dxdz = 00gppg y2dxdz =6 (asy =0
)

00pcpr(4xz i + v4 + yzk™)(j7)dxdz = 00gcpg (-y2)dxdz
'J-;JidIJI-;Jrﬂr:-f= (X)O-l(Z)O-l = = ( as y = ]_)

00,ppr (4xz 1" + ¥4 + yzk").i" dydz = 004xzdydz

=f;1|j'['j4{_1};¢d}fci;ﬂ:=> 4(¥)o-1 (}:J[] = 4 (1) (l) — 9

00ocpa(4xz i” + vy + yzk )(4") dydz = [ [ 4(1)zdydz= 0 (asx =
0)

on putting these values in (1), we get

00, FFnds=0+122+6-1+2+0 => 3/2



Q6 (a) Evaluate ;{A*{ B*C }}
i j k"
(B*C) = cosq -sinq -3

2 3 -1

=1i" (sinq + 9) -j (-cosq + 6) + k™ (3cosq + 2sinq)

i j 'd
A¥(B*C) = sing Ccos( Q
(sinq + 9) (cosq - 6)

2sinq)

= i"[cosq(3cosq + 2sinq) - q(cosq - 6)]

- j[sing(3cosqg + 2sinq) - q(sing + 9)]

+ k" [sinqg(cosq - 6) - cosq (sing + 9)]

atg=20

(3cosq +



=> i"[cos0(3cos0 + 2sin0) - 0(cosO - 6)]
- j[sin0(3cos0 + 2sin0) - 0(sin0 + 9)]

- j[sin0(3cos0 + 2sin0) - 0(sin0 + 9)]

=> 3i" - 9k~ ans

Q 6 A particle moves along the curve x=t3 + 1yy=t%* z= 2t+5
where t is the time. Find the components of the*velocity and
acceleration at t=1 in thegdirection i+j+3k

x=t3+1,y=t,z=2t+5

T = xi" +vy]+zk”

= 3+ Di" + 3]+ 2t +5)k”

velocity = - = 3t*i" + 2t] + 2k~

whent =1, wehave,ﬂr 3i° + 2] + 2k~

unit velocity along (i" +j+3k") = (i"+j+3k") /01 +1+9)



_J e - ~
= (1 +J+3k)

component of velocity (31~ + 2] + 2k™) along (i~ +j + 3k")

(31" + 2§ +2k") . (1" +]j + 3k")

_ 1 . J.J._ Yy
= 773(3+2+46) = ;7= O11 ans

Q7 (a) Solve byithe method of variation of parameters

I'.I:'I'

—+ n’y = sec nX

solution: - (D? + n?)y = sec nx
m?>+n’=0 =>m=+-ni
cf = c,cosnx + c,sinnx

y = A'cosnx + B'sinnx = -----mmeemeeeee- (I)
by diff. Equation (1)

(-nA'sinnx + B'ncosnx = secnx) ------------- (I1)



Now multiplying by nsinx in equation (I) & multiplying by cosx
in equation (II)

nsinnx(A'cosnx + B'sinnx = 0)

cosnx(-nA'sinnx + B'ncosnx = secnx)

A' nsinnx cosnx + B' nsin? nx =0

- A' nsinnx cosnx + B' ncos?2 nx =1

nB' (sin’nx + cos?nx) = 1

B =1
7
AR _ 1
e
dB = &
B=_+C
d ﬂ

A'cosnx + B'sinnx =0



1.
A'cosnx + -sinnx = 0

REOSNY i

odA = -%(‘) tan nx dx + C,
A= -%log sec nx + C,

I .
y = [-Flog sec nx + C, ] cos nx + (% + C;)sin nx

: , 1
Y = C; sin nx + C, cosnx + % SIn NX - — COS NX. log sec nx

1

Q 7 (b) solve :L:- 2 tanx %+ 5y = sec x. eX

iy

dy .
- 2 tanx 2+ 5y = sin x. e*
e

I

X

y' - 2 tan xy' + Dy = sin X. e*

compare with y" + 8y' + qy = R

p = -2tanx, g = 6, R = sin x. ¥



for C.F n = e 1/20pdx

_ ldp  p
O =d-55 7

n= g-1/20-2tanx dx — glog secx — gac x

Aranx

g, =9 -%(-Ztanx)-

4

=5 + sec?x - tan*x = 6

simrat
Rl - 1
a1
—+ g, v=R
= 1

(D? + B)v ="

AE=m?+6=0=>m?=-6=>m = +- 6i
CF = (C;cos6x + C,sin6x)

1 .Icr"rl.:rr-"_> | 1
{.'J'i Fe) 4 r'lUJ'a:_l_ﬁ]

PI = (sin x. €%)

et | .
T OA[D+ 11 4 f.]Slrl X



H.\: I gt '1

= . Inx => —— in x
D% 1+ 20 4 f:-‘,ls H -1 +1+ 2#J+|:>]IS
=5 : sinx =>°_' sinx
A 1+ 1+20+6) 12D + 6)
=" sinx=>%""7 ginx
B{0*—u) g(—1—9)

= —(D-3)sin x => —(Dsin x - 3 sin x)

= %(cos X - 3 sin x)

C.S = (C; cos 6x #C5 sin6x) —%(Cos X - 3 sin x
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