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PART - I

Answer any five questions.

Symbols/Notations have their usual meanings.

1. a) If axy e sin bx  then show that
n

2 2 ax 12
n

b
y (a b ) e sin bx n tan .

a
    

 

b) If n n
nI D (x log x)  then prove that n

1 1 1
I n! log x .

n n 1 n 2
        

 5+5

2. a) State and prove Lagrange’s Mean value theorem.

b) Examine applicability of Rolle’s theorem in [–1, 1] for the function f(x) = |x|. 6+4

3. a) Prove that
1 1

0 1,
log(1 x) x
  


x 0. 

b) Show that Lagrange’s remainder after n terms tends to zero when n is large and hence
find the infinite series for ex. 4+6

4. a) Determine the values of a and b so that

3x 0

a sin 2x bsin x
lim 1.

x




b) If

3 3
2 2

2 2

2 2

x y
when x y 0

f (x, y) x y

0 when x y 0

 
 

 
  

then show that xf (0,0) 1  and yf (0,0) 1.  5+5
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5. a) If H(x,y) be a homogeneous function of x and y of degree n having continuous partial

derivatives and
n

2 2 2u(x, y) (x y ) ,


   show that
u u

H H 0
x x y y

               

b) If
1

2 2 2 2u (x y z )


    then prove that

u u u
x y z u

x y z

  
  
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 and

2 2 2

2 2 2

u u u
0.

x y z

  
  

  
5+5

6. a) State and prove Euler’s theorem of homogeneous functions of two variables.

b) Find the points on the curve 2y x 3x 4    the tangent at which passes through the

origin. 5+5

7. a) Find the radius of curvature at any point t for the ellipse x a cos t, y bsin t.

b) Show that

2 2
2 2

2 2

xy
, when x y 0

x yf (x, y)

0, when x y 0

    
  

is not continuous at (0, 0). 5+5
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