Jgx YW

BN = [( {] » Show that x ;.)" ty Y g, (2017)
1 0x dy
,(wy)
1\ x?
(Diff. partially w.r.t. x}
1) (i)

sol. We have, du _

Ox

o X
Again’ a—u: f’ Z |
| dy X
(Diff. partially w.r.t.y)

5yt

X—+ty—-= Proved.

}.}./n? _ tan(y +ax) +(y —ax)*/?, then find the value of
(%2 /0x*)-a*(3*2/%y").

Sol. GiVen zZ= tan(y+c’1x)+(y—ax)3/2

(82) {sec (y+ax)}-a+— (y —ax)'/*.(=a)
0x
| 3 —
and(az } = 24" tan(y+ax)sec2(y+ax)+za2(y_.ax) 1/2
ox?

3 1/2
Again, Qf =sec2(y+ax)+—2-(y—ax)/
‘ ay | .

3 N
and(az ) 2sec” (y+ax)tan(y+ax)+z(y—ax) Ld
| ox* -

> . | | |
Thus, o'z __ ( __,‘;_) =0 Ans
ax? %y . .
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Whow that
0w / axdy 9z = (1 +3xyz +x2y2z%)e”.

Sol. Given, y = e~

au/Bz=,\yem
2
Now, QU _3(du)_d i D 00
oz 3 az)—g};(,\ye )—xay()’

=x[y-xze™* +e?*]=e”" (x*yz+x)

. u 3 92

RBSIE, 0x dy dz =$\ ai;zJ - 5(1-[ > yzx]]
=e*"z(2xzy+1)+yze’°'z(xz}’l+x)
=eY” (2yz+1+x%y*z" +xyz)

=e?” (1+3xyz+x2 y*2%) Proveg,

(201¢)

. Given, f= ye(x2+y2) |
Taking IOg on both sides, ]ogf = ]0gy+(x2 +y2)

la—f =0+2x+0
f ox
al =2x- ye[xz+-y2] Ans,

.6/ Findg—f,iff=log(x2 +y?).
n
L. Given, f=log(x2 +y°)
of
vf|=2
1VF =3,
of  of . 2y
Vf =i—+j-—=—=i tJ
4 ox jay (x2+y?) “x*+yP
2

4x* 4y _ 2 '
Ivflz\[z 2z, e o ' Ans.
(x“+y7)" (x"+y7) x“+y
* =a®,then finddy /dx.

fx.y)=x7 +y* -a"

en, we have f(x,y)=0
' dy _of ox _ yx? 1+ y*logy o Ans.

dx  df foy x”logx+xy*?
Q.8. Show that the differential equation d’x /dy’ =a may be written in the form

(d%y /dx*) +a(dy /dx)* =0.

-1
d ;
Sol. We have, Z—; = (ﬁ) o | (1)
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: = j . dZX d dx d d )
P h':i;(,dyJ d.V{(di) } e
&) 1512 )
X dy dx d dx
=-("l Sy
Hence, the differentia) g
- Hence, the differenti ;
Botue ential eguanondzx /dy* =abecomes
-3 2
itk _dl il_, d*y dy :
— e U RPERE . S b
X
e (d ¥ /dx* ) +a(dy /dx)® =0 Proved.
. = a \ -
. indthevalue()fa , when z =sin—1 i 3
g 0 o Qe y
~ Sol. Given, ‘ z=sinL (i)
E: 1 1_ —-x2)M
® -/ I Ay z—xz
kot ‘ azz S0 (az
ow,
_ . . axay 8y dx :
- -1 -
=27 -2y P2 (P - X 2y
dy £
ey ‘o Ans.
ARy 3
ok ot o th dJu au =3u
,lfu X y /(’H}’)nm“"‘s'“’W Xl o e
S "x 2 iy —x?’f( - ) ; (say)
i = y/X) ke
: ’;»ISol.Gwen,u [1+(y/x)] s .
Thus,uisa homogeneous ‘function of x and y of degree 3.
’ Eer stheorem.we}‘a"e _ T
; .Thf}r?forE.bygu. A% = x§£+y§£= S o Proved.

e -value. SR A
5 ,Q.i‘l :zlﬂ':;:'ﬁ?‘;as said tbvhave a maxlmum value at x= a, y = b, if there exists a small
‘Ans. n ; ‘

¢ ﬂeighbourhood of {a,b) such th_atA 45

»;f‘(a b) >f(a+h b+k)

- me nr extremnm value?
12‘ Wbﬂ is extre and minimim values Of a funct:ion are also called extreme or extremum

,7 y.»‘..
Sl v
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o ostions) g
¢ Section-B (snort Ansve. Quest=—/
ow that
Q.1-Afu be a homogeneous function of degree b sh
2 2 a
i o py Euler’s theorem.
Sol. Letu be a homogeneous function of degree.n, then by
du odu
Hry=—=nu
3 ox v dy

Partially differentiating V\}.r.t.x, we get
0 (_ du o*u _ ou
—| X— |+ y——=n7
ax(x ax) yaxa}’ ox
X a_zu_ + a_u + y.ﬁu— =n -?—Li-
aXZ ox ox a_y ox

aZu aZu Ju PrOVEd,
x Uy U )
; ox? " oxdy dx
' - du _ ou .
.Z/If{ztan 11 Y ) show that x 2% +y — =0.
Q (x)s ow that x—— yay (2013)
-1y . = —'Z
Sol. We have, u=tan | Z| = tanu
X X
Let f(x,y)=X=tanu
X

f is a homogeneous function of degree 0 inx,y.
Thus, by Euler’s theorem on homogeneous functions,

x§£+y2f_=0 ’ ' (i)

ox " ady
Now, . ; f(k,y)=tanu'
?L =sec’ uﬂ‘- and - jS =sec? uéli
‘ ox ox ay dy
Putting these values in Eq. (i), we get |
xsec? ugli+ysec2 ua—u =0
ox dy .
2 Ju Jou
= sec‘ul x—+y—|=0
- ( ex yayJ |
du du

= X—+y—=
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L,:ggﬁ fu=tan™t Xy ————
(Lrx?y y 2y then show that ,ﬁ‘-!l)'-— - """”"1"‘7“1“72
. OX « 4 x2 4 p )3/
<ol Given, OXJdy  (1+x*+y*)
Ustan™ ___ X
T, 14 %2 4 2
pitferentiating partialy . Jae +y7)
Y wat X, we get
Qu 1
ox T -
1+ h»“;ii'i..._
1+ X 2 o+ y2
LJ(rx? 1 y2)-x Lax? 4 y2) 2 (-20)
o 2
‘ 14x% +y°
1+.\,3+y2 y (]+x2+y2)-—X2
T4x? 4 p? g x? )2 (l‘+x2+y2)(1+xz+}’2)1/2
- y(L+y*)
(L+x®)A+y2 )L +x2 + y* )

-1 y
1+x% (1+x?4y2)2

Pu _0(du
oxdy dy| ox

1-(L+x2 + y2) 2 —y-li(lfxz +y?) 2y

1
C14x? 1+x2 +y?
- | 1+x2+yz—y2
1+x? (L+x2+yH)A+x2+y" )
1 14X’
C14x? (L+x2+y?)R

1

3/2

" Proved.

A _(1+x2+y2) . S '
L2 2 ) ) »
9/&.[4‘—‘5;11—1 X *Y | thenshow thatx AW y| &\ =tanu. (2016)
X+y ox dy

Sol. Given, sinu = (x? +y?)/x +¥)
logsinu = log(x2 +y*)-log(x+)

Differentiating Eq. (i) partially w.r.tx, we get

5 | du 2x 1
e COSU = T
sinu ox x4yt xty
u 2x? X
(cotu)x — = =

ox x2+y2 X+y.
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Again differentiating Eq. (i) partially w.r. t.y, we get
cosu Ol _ 2y 1

;;;‘75; iyt XY
811___ Zyz___ 4
4 X2+y2 Xty

(cotu)  y

| Adding Egs. (ii) and (iii), we get

2 2
X +2 +
(cotu) x o | _ y X y__2—1 —1

+ =
ox ya}’ xZ+y?t Xty

X(_a—”]-{-.y[;-—q]: —Lj—ftanu ‘/
4

X cotu



