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Solution 
1. Find the partial derivatives and the second partial    
    derivatives of the following functions : 
    a. f(x,y) = x2y + xy3      
        f1 = 2xy + y3 , f2 = x2 + 3y2x , 
        f11 = 2y  , f12 = 2x + 3y2 ,f21 = 2x + 3y2 , f22 = 6yx 

    b. f(x,y) = x3y - 
y
x

 = x3y – xy-1  

        f1 = 3x2y - y-1 , f2 = x3 + y-2x , 
        f11 = 6xy  , f12 = 3x2 + y-2 ,f21 = 3x2 + y-2 , f22 = -2y-3x 
        

    c. f(x,y) = yx +  = x + y1/2   

        f1 = 1  , f2 = (1/2)y-1/2 , 
        f11 = 0  , f12 = 0 ,f21 = 0 , f22 = (-1/4)y-3/2 
                           

   d. f(x,y) = 4
1

4
3

yx     

       f1 =(¾)x-1/4y1/4 , f2 = (1/4) y-3/4x3/4 , 
       f11 = (-3/16)x-5/4 y1/4 , f12 = (3/16)x-1/4y-3/4, f21 = (3/16)x-1/4y-3/4     
       f22 = (-3/16)x3/4 y-7/4 

   e. f(x,y) = x2 ( x2 + 3
2

3 )y  = UV  

f1 = 2x( x2 + 3
2

3 )y +(2/3)x2(2x)( x2 + 3
1

3 )
−

y =2x( x2 + 3
2

3 )y  

      +(4/3)x3( x2 + 3
1

3 )
−

y    

       f2 = x2(3y2) ( x2 + 3
1

3 )
−

y  = 3x2y2( x2 + 3
1

3 )
−

y   

 f11 = 2( x2 + 3
2

3 )y  + (2/3)(2x) ( x2 + 3
1

3 )
−

y   + 3(4/3)x2( x2 + 3
1

3 )
−

y   

          +(4/3)x3(-1/3)(2x) ( x2 + 3
4

3 )
−

y  



 

 f12 =2x(3y2) ( x2 + 3
1

3 )
−

y  + (4/3)x3(3y2)(-1/3)( x2 + 3
4

3 )
−

y    

 f21 = 6xy2( x2 + 3
1

3 )
−

y + 3x2y2(-1/3)(2x)( x2 + 3
4

3 )
−

y ,  

 f22 = 6x2y( x2 + 3
1

3 )
−

y + 3x2y2(-1/3)(3y2)( x2 + 3
4

3 )
−

y , 

 

 f. f(x,y) =  5 4
1

3
2

yx   

    f1 =5(2/3)x-1/3y1/4 , f2 = 5(1/4) y-3/4x2/3 , 
    f11 = (-10/9)x-4/3 y1/4 , f12 = (5/6)x-1/3y-3/4, f21 = (5/6)x-1/3y-3/4     
    f22 = (-15/4)x2/3 y-7/4 
                    
2. The function f  is given by : f(x,y) = x-y  for   x > 0   

    (Note that: x-y  = e ) (LSE 2004) xy ln−

    f(x,y) = x-y  =  e                    xy ln−

Find partial derivatives   

 
x
f
∂
∂

  = (-y)(1/x) e     ;     xy ln−

y
f
∂
∂

 =  (-1)(lnx) e  xy ln−

3. The function f  is given by :  f(x,y) = 2   for   x > 0  (LSE 2004) yx2

Find the partial derivatives  f = au  f’ = u’ (lna)a⇒ u 

x
f
∂
∂

 = (2xy)(Ln2) 2  = (2Ln2)xy     yx2 yx2
2

y
f
∂
∂

= (x2)(Ln2) 2  = (Ln2)xyx2
2 yx2
2     

4. The function f  is given by :  f(x,y) = 

n

yx
yx








+
−

 where  n > 0  

    Find the partial derivatives   
x
f
∂
∂

 =n

1−









+
−

n

yx
yx

 2)(
2
yx
y

+
×   

    and   
y
f
∂
∂

 = n

1−









+
−

n

yx
yx

 2)(
2
yx
x

+
−

×  (LSE 2003)  
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5. The function f  is given by :  f(x,y) = 
yx
yx

y
x

+
+

+
442

  (LSE 2003) 

 Find the partial derivatives of  f  and show that x
x
f
∂
∂

+ y
y
f
∂
∂

 = f(x,y)  

f = x2y-1 + (x4 +y4)1/2(x+y)-1 
 

x
f
∂
∂

=f1 = 2xy-1 + (1/2)4x3(x4 +y4)-1/2(x+y)-1 +(x4 +y4)1/2 (-1) (x+y)- 

x
f
∂
∂

= 
y
x2

 + 
44

3

)(
2

yxyx
x

++
- 2

44

)( yx
yx

+
+

                                    

x
x
f
∂
∂

 = 
y
x22

+ 
44

4

)(
2

yxyx
x

++
 - 2

44

)( yx
yxx

+
+

 

 

y
f
∂
∂

 = f2 = -x2y-2 +(1/2)4y3(x4 +y4)-1/2(x+y)-1 +(x4 +y4)1/2 (-1) (x+y)-2  

y
f
∂
∂

  = 2

2

y
x−

 + 
44

3

)(
2

yxyx
y

++
- 2

44

)( yx
yx

+
+

 

 

y
y
f
∂
∂

 = 
y
x2−

 + 
44

4

)(
2

yxyx
y

++
 - 2

44

)( yx
yxy

+
+

 

x
x
f
∂
∂

 + y
y
f
∂
∂

 = f(x,y) 

 
For detailed solution refer to Mathematics-1 Examination Book. 
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