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COMPOSITE FUNCTIONS t Ji
() Letz = f(x,y)and x = @(t), y = Y(t) so that z is function of x ,y and x ,y are function of third variable t.
The three relations define z as a function of t. In such cases z is called a composite function of t.
eg. () z=x2+y%,x=at?,y=2at
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(i) z=x%y+xy? ,x = acost,y = bsint define z as a composite function of t

Differentiation: Letz = f(x,y) possesses continuous first order partial derivatives and x = @(t),y = ¥(t)
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(b) Letz=f(x,y)and x = ®(u,v), y = ¥(u,v) so that zis function of x , y and x, y are function of u, v.

The three relations define z as a function of u, v. In such cases z is called a composite function of u , v.
eg. () z=xy,x=e"t+teV,y=e"+e"

(i) z=x%—-y? ,x=2u—3v,y =3u+ 2v define zas a composite function of uand v
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Differentiation: Letz = f(x, y) possesses continuous first order partial derivatives and x = @ (u, v),

y = ¥ (u,v) possesses continuous first order partial derivatives then,
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SoM 1 - A
‘—b’\_ft DM U Y oW ] y
- R4\
D2 oM N7
;é?_ = TS "F _ )_;1 /\ /\
DV 3N AV Y AV u vV o u NV
~ N
Nl authy Yyl= o b
4 o &
= == o
L U 2 /@ QW
Rd M b =22 é/‘\o/'
2 - = o 2 199 - b T T Ty
>N R-3Y 27T o~
3
usrs (0, @) .
Y Y2 a) 2z <q
N 3L " °Y

‘BZ 4 YA
r 2— -— " - e
W B"g', - 3 ) ( ) tj bn)

A\S0 5_2,;21‘-(_5,> —k?ﬁ.('_b

IV M
3T ( )%wz o T T L N T YA
3N —271 A MM 3N Y
SRWS = LC \__2; \A%Z)
V)

MODULE-4 Page 4



0

So’\h ‘-

W A
27 = T4yt
M

Y 22
59 7 atay™

LN DT

DT N

22 = L <mwl >N
'B’Y\

Yol 19 T - 2o °=

T g e

2

. 2 22\ 4 2L

avse =5 T du AW B\J

MODULE-4 Page 5

DYA
N
_ |, RZ 2 Al
= L D (M ) |
— X2 d2
EC O
1M bj
2 Ifu=log(x2+y2),v=§,provethatx§}z—l—yg—i=(1+v2)%
‘b/% ‘;\ M AV b ga®
DL - T 2% p 2T W
39 TS a Y MY

N



MY Q- -
3Y QU U Y,
W 2T amYy 2L oy L @
AU N
kS St 3
wall N R
6 -® 5
A
by = mRT Ly 2E
. dY) DM y
YA LA
DT MY 22
Z 2,‘7'3 PYa X —g:‘lj ’Y\Z-bjl N L "
n D«
thab
L o- gws
L = = f
= ({2}3}——— w(\Jr\J)w
7t 2V UQW(OWMNPA
1/14/2022 1:13 PM
3. Ifu=f(x?—y%y? - 25,72 = x?), prove that ;0¥ + 121 4 12 =
— —_—
S et P:MZ—g?, Uz g2-2f = lem?
U\’:(ﬁ(y?( CL\/\() A.\
P9 ~
>L . 2u 2P v 2F A
N A e XY ¥ RONANAY
P S~
=T TR CE ®
™ & 2P RV
du 2 2P ERa s
> Wy 2T~y
ke D W

r

du (233*%u (’Zj)

MODULE-4 Page 6



D W
—— T = [2y)yxv  (2y)
b‘j d ( B S
T SER R U @
Iy 3y 1
ORI R TR U 0
S T g a2 W ¥
B 2L
;L( 22+ (zz)
—RM o oL 50 — ®)
EEY 3 %

A AN @ ,@ 4’@

RdDu
oY ¥ _\Bb\_f_\,%b\

1 — 9 2L 2%_“—’23“,_\2%“«
AR Doy ' T = 3P Y Ip d9
— 2 % ~+ 2 ’B_LA = = NS,
I 2% O K
4, Ifx = e%cosecv,y = e"cotv and z is a function of x and y, prove that
az\? 622 —2u 9z\?2 . az\2
() - (3) = e |) - s ()] z
u
8010, N = QU‘(C)"SeC\/’, Y= e ot /\
S2 2T M 4 2 3T g 9
= 2
du dm  du J dw //\
. M/\V
22 = 22 [ Aorecy) + DT ( e (ot V)
ol 2Y

)7 () (o) 2GR (et

MODULE-4 Page 7



T8 () (" coseey ot O

>2 oM L2 39

. —

wu
< 2z C_@(Acos’ec\* (obv) X 22 ( -€ (osecz\!)
R Y

o 2 S 2 L 2 U .y 2 . L7
L >h (B }( Cosec 'V (de\‘) @) (e " Cosec V)
P}V ~N Q _
?__L pYa 9 L g )
[ 2( b~\> 5\,,) (C Cosec N col \1)
P>}

5 (35)'= (227 ( oty + (32 J (M cosecy
) (e @)

v QS%‘) (%) ( qu\ Coseed ok )

L : |
22 2y -cosec
= )( Cosecty- (Otg"3+®) ( cottu-cosec’y

= l
s = @%’JZ' é%) = LVS

MODULE-4 Page 8



5 Ifx =+vw,y = +wu, z = \/uv, prove that

xz_i+y%§+z%§=u%§+y%§+w2—i where @ is a function of x, v, z. CP
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