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Differentiating again with respect to.x, we get
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Adding equations (1), d (3), we get
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x? + y¥ =9 cos? 94@1’& 6= r2(0052 6 +sin’ 0)
2 2 ) o

®» We have,
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Differentiating with respect {0 ~we get
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Exercises
of

1. Find a—andai when, o¢
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[P ;. prove that xa—u+ ya—u =0
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£ 2 2
10. Ifu= tan(y+ax)+(y—ax)2,@vthat a—?zaza—u

ox dy*

1. If z=cos(x % y)+sin(x— y;, prove that

G C) |
2.1 2 s)‘ (& azj X
+y ox :
13.Ifu= lo@, +tan'y + n&mat

smiy— +sin 2 y

This is only a SAMPLE page.
Upon purchase, the gray background will be removed.
To get your personalized e-book / e-copy visit
www.interlinepublishing.com or
www.9thclick.com -> Online Shopping -> Books -> E book / E copy



170  Advanced Mathematics — 1

HOMOGENEOUS FUNCTIONS

A function f (x y)of ‘two 1ndep§ variables x and y is called

homogeneous function: of degreé the function can be written in the

form x"g(y/x) or y"h(x é)
Illustrations
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X

\as —(2)
Adding equations (1) and(2), we
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f D
z = -1 -3
VST 9% v )%5 (3)
Adding equations (2) and (3), we 5
2 2 y
207 f I S0 (n=1) of }

X S Ry =10 +y—
P RIG S axv dy” Y dy
Worked Exa:@s

1. Verify‘ er’s theor.

X V , 3
&us with degre

oy x” v+ x)
ey i+ y)
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®» y=xtan"(y/x)

Here u is homogeneous function Vx@egree 1, hence by Euler’s
theorem, we have ' (

2. Verify Euler’s theorem forthe functi%= xtan™" ( y/ x)
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_ .x"[l{%jm][p{l \b
g

Therefore;: the. given funl tEn is  a homo w1th degree n+—

Hence, by Euler’ heo m, we hav
xw == \

This is only a SAMPLE page.
Upon purchase, the gray background will be removed.
To get your personalized e-book / e-copy visit
www.interlinepublishing.com or
www.9thclick.com -> Online Shopping -> Books -> E book / E copy



Differential Calculus 175
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X tt:n prove. that a_u +° y—u =4y.
ST
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Therefore, u is homogé\eog function with degree — 4, hence by Euler’s
theorem, we have

This is only a SAMPLE page.
Upon purchase, the gray background will be removed.
To get your personalized e-book / e-copy visit
www.interlinepublishing.com or
www.9thclick.com -> Online Shopping -> Books -> E book / E copy



176  Advanced Mathematics — 1

X—+y—=—4u u
ox yay
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Now f is homogeneous function: with degree 2, hence using Euler’s
theorem, we have

[ o
(l)xax+ % =2f /

a(tan u o(tanu) q v
X Y
ot

(1

X o u + < (2COS % ]) 9 ttiply. y on both sides, we get
oxdy x&{( : ady

2 PSR ; ¢
Xy ou +y2?*5§052u—1)y% --(3)

0xdy \‘ dy
Adding equations (2) and*(3), we get
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X —=+y —=+2xy 2COS x—+ —
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9. If u=cosec ﬁ@ , prove that
K,
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= x—+ y—=—%tanu (1)

(ii) Differentiating (1) partiaily wi@pect fo'%s we get
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2.2 4 2 2 ﬁ
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Now, (2) —(3) gives

X aa—(v w)+2xy (v— wﬁiz 2(v—w)
82
— o ax2 axay @' u % | |
Exercises ,ﬂ) »
1. Verify Eu eoreny in the followM¥ cases.
S' l§alx £ 2hx§ i E:D
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& ax dy
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5.Ifu—sm prove that x—+ y—=0
ox dy
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