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2

0°z _
2 (a) If x*yYzZ =c , show that at x=y=z, —= = —(xlogex) !
Q2 (a) y Y2 25 (xlogex)

Answer
Logof x*yYz%=c ,we get

xlogx+ylogy+zlogz =logc................ @

Diff both sides w.r.t x and vy,

x1+logx+zlg+Iong:Oorg:—M .......... (2)
X 2 0X OX oX 1+logz

y1+Iogy+z£@+logz@=00r@:—l+lﬂ .......... 3)
y 2 oy oy oy 1+logz

Diff (3) paste all w.r.t. x, we get

0’z _ 1+logy 1oz
oxéy (L+logz)? z ox
1+logy 11+logx

=— using(2
(1+log z)? 21+Iogz( 9(2)
Atx=y=12
1+logx 11+logx 1

il _ il | B
(L+logx)® x1+logx  x(1+logXx) [x(loge + log x)]

= —[xlogex]™”

Q2 (b) Expand f(x,y)=tan(xy) in powers of (x-1) and (y—1) upto second
degree terms.

Answer

Here,
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F(x,y)=tan*(xy) o il =tant1=%

Loy =1 i/zyz """"""""""" £ =

f,(xy) =ﬁ """""""""""" f =1

Fu(xy) = —% """"""""""" fan=-1

fy(xy) = —% """"""""""" f, (1) = 1

oy 0Y) =17 izyz - (1_+2szzyyzz)z """"""""""" £ 00 = =0

. _ tan-t — _ _ i —1)2 i -1)?
~fxy)=tan—(xy)= L)+ (x-1)f, (11 +(y 1)fy(1,1)+42(x 1) fXX(1,1)+42(y 1)

£, (L) +(x=D(y-Df, (L) +-——————-

T 1 1 1 ., 1, 1 f 1
:Z+(x—1)§+(y—1)§+z(n—l) (—E)+Z(y—1) (—E)+(x—1)(y—1)....

r 1 1 1 ;1 2
Z+E(X—1)+E(y—1)—z(>(—1) _Z(y_l) -

2
0 X —X

Q3 (a) Change the order of integration and then evaluate it I I xe Y dydx

00

Answer
To change order of integration, we take strip parallel to x-axis to cover the each

bounded by x =0,x=00,y =0,y = X.

Strip moves parallel to itself from y=0 to y=o0,keeping its ends on x=y two X=co
hence the integral in changed order in changed order is
é’ —

Yo
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2
Q3 (b) Find the volume of the tetrahedron bounded by the coordinate planes and

the plane XY 2
a b c
Answer

Volume of the tetrahedran bunneded by the coordinate to plnes and the plain

7 -__,.__..PT
@ (016,0}

A(ﬂw,v\
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5+1+5=m
a b c

I”dz dy dx taken one entire val

ab(l-n) z a b(l+y)

jjfdzdydx:j Izdydu
0 O 0 0

0

1

b(1l-n/a)

c-2~Yydy dx
a b

0

2 b(l-n/a) G 2 2
y—iy—iy— dx=cj b(l—ﬂj—nb 1—ﬂl—b—(1—ﬂj dx
a” b2 5 a a 2b a

0
a’) bf(a® 1a’) b 2a> 1 at
=cbla-——|-—| =-=—=|-Z|la-=—+>5—
2a) al 2 a3 2 az?2 a3

ab ab ab ab ab ab}_abc

® |

ap- 2,8 D B B

2 2 3 2 2 6 6

X+1 2x+1 3x+1

Q4 (a) Solve the equation | 2x  4x+3 6x+3=0
4x+1 6Xx+4 8x+4

Answer
Xx+1 2x+1 3x+1 X+1 X X X+1 X X

2X  4x+3 6x+3=| 2x 2x+3 2x|=| -2 3 0/ =-3x(2x+1)
0={4x+1 6x+4 8x+4 [4x+1 2x+3 2x [2x+1 0 O

Hencex:Oorx:-%

Q4 (b) Find the values of A for which the equations (2-A)x+2y+3=0,
2x+(4-1)y+7=0, 2x+5y+(6-1)=0 are consistent and find the values of x
and y corresponding to each of these values of .

Answer

The given equation will be consistent if
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2-1 2 3
4-4 7 |=0ie
2 5 6-4
A -1222-21+12=0
ie
A=-1=+1=12
soluting g4 =1, equation become
X+2y+3=0
2X+3y+7=0
2X+5y+5=0

3" equation is 4 times (1)-(2). :. 3 n independent solution given by (1) and (2) and it
Is x=-5, y=1
Soluting y a=-1, equation become

HHRE

or

R! =R, + 2R, +3R,,R! = R, R2[

onNn O
1
B o
| E—
1
< X
| —
I
1
B e
W o
S —

Henceyzl,x:%

Q5 (a) Use Regula-Falsi method to compute the real root of xe* =2 correct to
three decimal places.

Answer
Equation can be written as

f(X)=xe*—2=0....c......... @
f(0)=-2and f(1) =0.718281828
.. Root of (1) line between 0 and 1. By Regula falsi method, first apporch.is given by
« = af(b)-bf(a) _ -1(-2)

Y f(b)-f(a) 2.718281828
f(x,) = f(0.73575888) = —0.464423228
.. Root line between 0.73575888 and 1.su second approch .root is given by

=0.73575888
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~ 0.73585888(.718281828) —1(—.464423228)

718281828 +.464423228
f(x,) = f (+.83952077) = —0.0562935

.. root line between 0.82952077 and 1. so third approch . root is given by

=+0.83952077

2

Q5 (b) Use Runge-Kutta method of order four to find y(0.2) for the equation

oy _y-x ,y(0)=1. Take h =0.2.

dx  y+X
Answer
Yty =Y x, =0,y, =Lh =02
dx y+x
1-0
-k =hf(x,, 0.2x——=0.2
(X1 Yo) = 1r0
hf(x+h,y0 ky)_ A+ D=0+ _02_ o 0o
(1+1)+(0+1) 1.2
Here |<3=hf(x0+h,gyo+k—y _ 4+ 08333 -(0+.D) _ 6610
2 2 (1+.08333) + (0 +.1)
K, =N (x +h, y, +k;) =020 +:16019)=(0+.2) _ 54y 4,

(1+ 16619) + (0+.2)
k, + 2k, + 2k, +Kk,)
6
Hence y(0.2) =1.167836

k= =0.167836

Q6 (a) Solve the equationd—y = —(Mj
dx 1+sinXx

Answer

Given equation can be written as

(x+y cos x)dx+(1+sin x)dy=0

Here M=x+y cos x, N=1+sin x

oM oN

—— =C0SX=—

oy OX

.. Given equ in each hence required solution is
2

X?+ ysin x + y = k(a costant)
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Q6 (b) Find the orthogonal trajectories of the family of
circlesx? + y2 + 2Ly +C =0, A being the parameter.

Answer
Given family of coaxial circles is

X2+ Y2 +22y+C =0.ervrrernne )]
diff (), weget
2x+2yﬂ+22ﬂ:0 .............. (2)
dx dx
.. Wronskian is given by
e3x Xe3x
W= yi yf _ et
Vi Y5l [3e® e +3xe¥
Pl Y. X y; X
=Pl _-ylj W dx+y2.f W dx
B 2 XeSx e3x 2 e3x 3x
=-€ IeT v dx + xe PR dx
=-e¥logx—e¥*
Hence compute solution is
y = (c, +¢,x)e* —e® —e¥* log x
: . . d2y 2
Q7 (a) Solve the differential equation —+ 4y = X“ 4 €0S 2X
dx
Answer
Q7 (b) Use method of variation of parameters to solve —--6—+9y =——
dx? dx X2
Answer
Q8 (a) Show that
B on
0 J-«/sin edej ~_d0=n
i 5 sin®

(i) B(m,n+1)+p(m+1n)=p(m,n)
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Answer
7
We knowB(m, m) = 2 j sin?™*0cos* 0 dé.......... @)
7l2

J \Sin&dé = ﬂ(— —jby putting m-E x——is....(l)

1 (11 1 1.
== | =,= by puttingm-=,x==is....(1
I«/_sm 2/3(4 2)”’ VR

multiplying we are
7l2 7l2

[0 | g =2

s
1 1
PhEop
i
Usmg\/7 Jr =

) Jma/n+1 \/m+1\/_ _A/m¥n +¥mvn
LHS = (m.n+1)+ A(m+1n)= Jm+n+1 \/m+n+1 Jm+n+1
_ (m+n)\/ﬁ\/ﬁ_\/ﬁx/ﬁ

(m+n)}W/m+n Jm+n = A{m.n) = RAS

AW
N |~
N
N |~

N

_

Mlw
+
N |

Slow
Y=y
FNQN
I

_1
4

(€3]
w
[N

N
N
Ny
I

2
Q8 (b) Solve in series the equation 9x(1— x)M -12 (ley +4y=0
X X

Answer

2
d Z become zero at x=0
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wLety=a,n" +an™ +a,n™? + e, a,n" "
jy =ma,n" "t +a,(M+)n" +a,(Mm+2)(M+)n" +............ +a,(m+n)(m-+n-1)nm"?
X
Sabstituting valuesis the given equation , we get
ax(1- x)[a0 m(m —1)x" 2 +a,(m+)mx™ " + a, (M + 2)(M + X" + covvverrrrernrenne +a,(m+n)(m+n —1)xm+”‘2]
—12[a0 mn™ " +a, (m+1)x" +a,(m+2)x"" +.....+a (m+n)nm+n T ]
+ 14[aoxm +a X"+ X" s +a X" + o, =0

Indicial equation is (equatlng to zex the coeff of low at powers of x
9a, m(m-1)-12a,m=0
ie
7
m=0,—becausea, =0
3

.. Roots are distiner and do not differ . by an integer.
equation coeff of different powers of x, we get
-9a, m(m-1)+9a, (m+1)m-12a (m+1)+4a,=0
or
33, (m+)@Bm-4)=a, [9m2 -9m - 4]
=a,(3m-4)(3m+1)
3m+1
T3men)

similarly

3m+4  (3m+4)@3m+ 1)
3Am+2) © 3F(m+2)(m+ 1)

2 =

2fm=0
a, 4.1 Tx4x1

a =—a, = y,83 = 0

3 3221 %% 3321

Ly —a(1+lx+ 14 o 14 s j
e 37 32,2 P30 T

: 8, , 811 , 81114
SoY, =agX3| 1+ —X Xe.....
101013 . 1013.16

Hence compute solution is

y==¢CY, +C,Y,
1 14 , 147 ,

= 1+—X+ X + X°e

A"( 3 322 33 )

7( 8 811 , 81114 )

811+ —xXx+ X< + x°e.....
10 10.13 10.13.16
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Q9 (a) Show that J4(x):(4—§—§jJ1( X)+ [1—ﬁ}]0( X)

X X X
Answer
We know that

X
Jn(x)=—[JH || +J,. n]]

n+1( )__‘J | ‘Jnfllnl

putting n =1,2,3, we get

3,00 = 23,00 - 3,09

3500 = 29,.00 = 3,00

3400 = 235,00 = 3, ()

:%liiJz(X) —Jl(X):|_\]2(X) =
_ [ﬁ_l}l 0 —23, 0
X X

~(22-1) 20,00 - 3000 ) 20,000
X X

X
=[4—§—§le(x) [1—ﬁja )
X X X

1
Q9 (b) Show that I (1—x2) P (X) Ph(x)dx=0

-1
Answer Page Number 622 of Textbook-I
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