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Solution

1. Find the partial derivatives and the second partial
derivatives of the following functions :
a. f(x,y) = x°y + xy>
fy=2xy + y>, f» = x* + 3y%x,
fi1 = 2y , fi2 = 2x + 3y? ,f21 = 2x + 3y?, f22 = 6yx

X
b. f(x,y) = X3y - — = x3y - xy
Y
fi=3x%y -yt, fo = x3+ y?x,
fig = 6Xy , fi2 = 3x> + y2 ,fo1 = 3x2 + y2, far = -2yx

c. f(x,y) = x+\/; =X+ yl/2
fi=1,f=(1/2)y"?,
fir =0 ,fi2=0,f1 =0, fn = (-1/4)y>/?

3 1

d. f(x,y) = x*y*
fy =(3/4)X-1/4y1/4 , o = (1/4) y-3/4X3/4 )
fig = (-3/16)x>* yM* | f15 = (3/16)x Yy ¥4, fo1 = (3/16)x W4y ¥/*
fro = (-3/16)x3* y7/4
2
e. f(x,y) = x> (x> + y°)} = uv
-1

fi=2x(x* + y3)§+(2/3)x2(2x)( x2 + 7)) 3 =2x( x® + y3)i
+(4/3)°( X% + ,v3)_31
=3y (24 7)) =33+ )
fig = 2( x> + y3)§ + (2/3)(2x) ( x* + y3)_31 + 3(4/3)x*( x* + y});1
+(4/3)x°(-1/3)(2x) (x* + y3)_34



-1 -4
flz =2x(3y?) (X + 7)) + (4/3)x°(By)(-1/3)( 2 + °)
-1 —4
f1 = 6xy2( X% + 1°)3 + 3xy2(-1/3)(2x)( 2 + »°) 3,
-1 -4
fo = 6X2y( X2 + ¥°)3 + 3xy2(-1/3)(3y)( X2 + ¥°) 3,

E l
f. f(X y) = 5x°y*
5(2/3))( 1/3 1/4 _ 5(1/4) y 3/4 2/3

fn—(lo/9)><2733 17 fia = (5/6) 3y, £ = (5/6) oy 5
foo = ( 15/4)X

2. The function f is given by : f(x,y) = x¥Y for x>0
(Note that: x¥ = ¢’™) (LSE 2004)

fxy) =x¥ = "™

Find partial derivatives

S = (-y)(1/x) e g _ (-1)(Inx) "™
Ox oy

3. The function f is given by : f(x,y) = 27 for x>0 (LSE 2004)
Find the partial derivatives f = a"*" = ' = u’ (Ina)a"

g _ (2xy)(Ln2) 2°7 = (2Ln2)xy2""
X

g _ (2)(Ln2) 2°7 = (Ln2)x?2""

Oy

b
4. The function f is given by : f(x,y) = Y where n >0
xX+y

n—l1
0 xX— 2
Find the partial derivatives l =n 4 x—y

Ox X+ y (x+y)2
n—1
ad & on[ T « _2x2 (LSE 2003)
oy X+ y (x+y)



2 4 4
X +

5. The function f is given by : f(x,y) = x_+—y (LSE 2003)
Y X+y

o o

Find the partial derivatives of f and show that x a—+y — = f(X,y)
X

f=x%y"t+ (x* +yHY2(x+y)?

gl=f1 = 2xyt + (1/2)83(x* +yH) 2 (x+y) T +(x* +yHY2 (-1) (x+y)
X

af 2x 2x° \/x +y*
ox y (x+y)«/x +yt (x+yp)
6f 2x2 2x* xq/x +y°

Tox T y (x+y)«/x4 +y*t (x+y)
o
Oy

Q _ —x2 y’ w/x +y°
oy y? (x+y)«/x +yt (x+y)

8f —x’ s 2yt ) yyxt+yt
ay Y (x+ y)/x*+y° (x+y)*

= f, = =X’y +(1/2)4y>(x* +y*) 2 (x+y) T +(x* +yH)Y? (-1) (x+y)?

of of
- Y _f ,
X o +y dy (x,¥)

For detailed solution refer to Mathematics-1 Examination Book.



