|S8k0/]]

Aryabhatta Knowledge University (AKU)
Information Technology (IT)
Mathematics-II11

Solved Exam Paper 2019

Q 1 a) If y=A cos (log x) + B sin (log x), Show that
X’y,.» +2n+1) * y,., + (? + 1) y,=0"%where y,=

d"y/dx"
If y = Acos(legx) + 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)l/x - bsin(logx)1/x
x%y, + xy; = -[acos(logx) + bsin(logx)]
X%y, +Xy; =-y

VoX? + VX + Y = 0 wmommmmmeee (3)




Diff 3 by Leibnitzle theorem n times, we get

[ VyuoX?2 + ncl y, 12X + nc2y,.21 + [ypX + ncly (1 + vy,

X2Yn+2 + 211XYn+1 + XYn+1 +n(n'1)Yn + ny, + Yn = 0

X%y..0 + (2n+1)xy,.; + (n2+1)y, =0

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

)
f(x,y) AN T L @y =00
e
0 ., (xy) =(0,0)
Answer: |
<
f(x,y) T &y =00




0 , (xy) =1(0,0)

0 <= m <= S+ 2 =0
=3 x+ ¥ x4y

0 <= 2 + 2= 29x) +3]y]

i 3
R0 21x] +3|y|l =0

by the squeez theorem’, we conclude that
. 2x% 4+ 3y°

Ity y)->0,0) f(X,¥) = (0,0) thatis => lt, ). ~0.0 i}f’" =0

.. fis continous ati(0,0)

Q2 b) If z(x+y) = x? + y*> show that
de Az 2 - 4(1 dx Az
G- T},) = 4( -;-7_1,)

solution:

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

b I
7z = £

X+ ¥
dz _ (r+ypx— x4yl _ X4y
o (x + ¥y (x +7)°




Bz _ (x4 )2y — (& + )1 ¥+ Zxy + 9

ay (x + ¥)* (x+¥)°
(F.L? r"]z) _ 4 dxy _j,l:' _ 4 2xy + }-'E _ 2(x — ¥)
i dly (x+y)° (x +¥)° (* + ¥)
dz dzyop _ Hx y)*
(ﬁ__ ,jn_) - - TETTmmmmmmmmmmmmmmmmmmmmm T
L (x+ ¥
1
Az Az x? + 2xy J.-':' x4+ 2xy + },::
41-29% = 41 1 - .l |
15 | (x+3)° el
_ M »w o .
(x+ ¥
------- 2
From1 & 2
dz dz Az dz

(m‘ E)Z = 4( _ﬂ_ﬁ)

Q3 a)Transform the equation

BT 121t o .
"~ + = =0 into polar coordinates.

ax? dx
Solution:
we have x = rcos0® , y = rsin@

r’r=x>+vy?, 0 = tan'ly/x

FJ':'.'_ du  dr du g i dusing

=g at a3 = 3,(C0S 0) -5~

'ﬁ':'h'_ a i
== 5la)




a Find d w'rrﬁ'.r]‘i-r
—(00365- — )(c SG J,fﬂy)
i du sind i A A du  wind
= cos@m( coseﬁ— T(ﬁ)) - T'ﬁ( oseﬁ- - )
ri'u sinfdu  singd  A%u Fing i
= cosH( Cose S — 'araa)' (- 9—
A eosfdu  smAdu
coSO, ———" )
_ 2 I.';'?h' sinfeosBi ginBeos? 8% sin 80w
= COS 0 o ag r  Ardd r ar
sinfoosi a1 sinfoosfdiy g8
r dd dh Food8 T 2 gt
_ 2 ri'u ‘1'-'”5'-'7-"-'?5'-"5':'”_ gsinfoos g*u . sin?Hou
—cosG +2———;- 2 o+
sin? B
rtoagt
------------------- (1)
_ i dul iy du i
T @y, WPrdy - @d dy
_ i / i
=& YA NE
i i &l
= d—” sin® + o S B
ri;'u da du
¥ Jr ¥
_ (SinO casf i )( Slneﬂ.l.l_l_m.':ﬁ.-']i-.')
- P df ar rodg
eosHdn cast i i castidn
= smO (smO + —) + ——( sinO—_+ —)
|_-;|u cosidu st Aty cast iu
=  sin0O[ s1n0 —s+ — ﬂrr:.lﬁ'] —[ cosO [+
At minddu rast 4%
Slneﬂ F.'H rodg i &H'“']




ri"'u sinBeosBihs sinflensi 4 s i (ﬁ'-'-') sinoazd
ar

+

—_ 2
- sin 0 P r  Ardd s

r

A ﬁmﬁ'rm'!-.-'r']u A%

(T - T+

2 rlu_ sinfleosfi simfensd 4% costi 0
sin O 22— r d$+2 r .ﬂr.r}."-f+ r (fﬂi") +

A%

CD) e
(2)
By adding 1 & 2

aT+ H— (s1n29+00326)—+(S1n29+00829)1/r—+ (Sln29+00829)1/1‘2d .

(E+ 1/ ﬂ+1/ ZH) ans

Q4 Find the extreme values of f( x,y ,z) = 2x+3y+7z,
such that x?+y?=5 and x+z=1

f(x,y,z) =2x+ 3y +2z2 - (1)
flxy) =x*+y?) -5 e (2)
y(x,z) =x+z-1 = e (3)

Lagranges Multipliers Equations are

af et iy




ﬁ'f |':.|.;;|':| F."F"_

ﬁ'f- |':.|.;;|':| F."F"_

2+ A2x) +m(l) =0 - (4)
3+ A2y)+m@0) =0 - (5)
1+A0)+m(l) =0 - (6) =>m=-1

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

2+20x-1=0 =>2xx=-1, x=-4

3

3 + 21y =0 =>2Ay =-3, y=-5

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

! /2 |

we know that ,'x = - = +-“T= +-
3 32 3

Y=g =ttt w

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

putting x = ?]—J y = %and z=1- ?]7 in equation (1), we get

f=%+§%+1-l-=%%+1=5(")2+1

putting x = ?J—J y = -;Eand z=1+ TJ—} in equation (1), we get

1 3 1 2 ] 1
f=25+3(m)+(l+H=-5ptl+o5




f=1-602 ans

Q5 Evaluate 00, F.n.ds where F = 4xz i" + y?] + yzk™ ¢

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

S.no surface ds
1 OABC -k dxdy zZ
2 DEFG k dxdy y
3 OAFG ] dxdz )
4 BCDE j dxdz \
5 ABEF i dydz
6 OCDG 4° dydz 3

bbs F_ IlA d.S = beABC F_ nA dS + bbDEFG F_ l‘lA dS + (\)(\)OAFG F_



00gcpg F N~ ds + 00,5 F 0" ds +
00ocpe F n"ds e (
00opapc F N~ ds = 00ppapc (4xzi” + y% + yzk)(-k)dxdy

= LJJ:] —vzdxdy =0(as z = 0)

00pgrg (4xz 1" + y4 + yzk)(k)dxdy = 00pggg yzdxdy

fijljl}:(l]dxdy= firix[};]” ]= [x]py = 1/2

000prc (4xz 1" + y4 + yzk™)(5j")dxdz = 00pppg y2dxdz =6 (asy =0
00pcpr(4xzi” + y4 + yzk™)(j7)dxdz = 00pcpg (-y?)dxdz
'Ljp':"'xﬁr”r”= (X)9.1(2)g.; =-1 (asy=1)
00 ppr (4xz 1" + v + yzk™).i" dydz = 004xzdydz

=f;1|f.[|34{_1};*:d}ru:iz=> 4(Y) o1 C)u = 4 (1) (i) )

000cpe(4xz i” + y4 + yzk ) ({") dydz = [, [ 4(1)zdydz= 0 (asx =



on putting these values in (1), we get

00, FFnds=0+12+6-1+2+0 => 3/2

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

2 3 -1

=1 (sing + 9) -] (-cosq + 6) + k™ (3cosq + 2sinq)

i j k”
A¥(B*C) = sing Ccos(q Q
(sing + 9) (cosq - 6)

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

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

+ k" [sinqg(cosq - 6) - cosq (sing + 9)]
atg=20

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

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

(3cosg + 2sin



A

=> 3i" - 9k ans

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

x=t3+1,y=43,2z=2t+5
T = xi. +y] +zk”
= 3+ i+ )] + 2t + 5k
velocity = & = 3t21" + 2t] + 2k

whent =1, we have, === 3i" + 2] + 2k~

'd
unit velocity along (i" +j+3k") = (i" +jJ+3k) /01 +1 +9)
= (i" 4]+ 3k")

V11

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

(31" +2j+2k"). ll(i“+j+3k“)

J. ll .0
— m(3+2+6) = = O11 ans




Q7 (a) Solve by the method of variation of parameter

dl}_. 2
—+ n°y = sec nx

dx?
solution: - (D? + n?)y = sec nx
m?+n’=0 =>m = +-ni
cf = c,cosnx +€ysinnx
y = Alcosnx + B'sinnx = - ()
by diff. Equation (1)
(-nA'sinnx + 'B'ncosnx = secnx) ------------- (I1)

Now multiplying by nsinx in equation (I) & multiplying b
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? nx =1

nB' (sin’nx + cos?nx) = 1



di 1
ax  n

il
B=>+C

A'cosnx + B'sinnx =0

NCASNY H

odA = -:—?6 tan.nx dx +7C,
A= -ﬁlog sec nx + C,

1 .
y = [-log sec nx +'C;, ] cos nx + (; + C;)sin nx

. . 1
Y = C; sin nx + C, cos nx + % Sin NX - — COS NX. log sec nx

1] | 2

2y :
Q 7 (b) solve 5- 2 tanx ::; + 5y = sec Xx. e*




i ®y i
- 2 tanx

'+ 5y = sin x. e*
y'"' - 2 tan xy' + by = sin x. e*
compare with y" + 8y' + qy = R

p = -2tanx, g = 6, R = sin x. €*

for C.F n = e 1/20pdx
_ ) l-"-",'J_ P
D =d-55 7
I
R1 - q

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

dtan’x
4

gq; =95 —%(-Ztanx)-

=5 + sec?x ='tan?x = 6

ginre’
Rl - 1

d*p
E-l_ q]_V = R]_

(D? + B)v =

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

1 Finxe® | 1

Pl = => ———(sin x. €*
(Df+6) 4 4{”4“:](8 &%)
=" '  ginx
A0+ 1) + 6]
et | . " 1 .
= SIn X => 7SI X

4{07 +1+ 20 +6) H-(1")+1+20 +6)




= : sinx =>°_' sinx
I 1+1+20+6) 120 + 6)

=" " P ginx=>%""9 ginx

T OB —u) T )]

FI

Y

(D-3)sin x => %(Dsin X - 3 sin X)
= ﬁ(Cos X - 3 sin x)

C.S = (C;cos bx+ C, sinbx) -;_;(cos X -3 sin x
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