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Attempt all five questions. The figures in the right-hand margin indicate marks.

[bdkbZ&1  Unit-I]
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Show that if |x| < 1 then the sequence 

1n

n}x{  is convergent.

0Ulim n
x


 n

U
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Show that every Cauchy sequence is bounded.

[bdkbZ&2  Unit-II]

2.

State and prove the intermediate value theorem.
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If f and g are differentiable at g(x
0
) and x

0
 respectively then show that fog is differentiable at x

0
 and

(fog)' (x
0
) = f ' [g(x
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)] . g' (x
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OR

[a, b] [a, b] 

Show that a function which is continuous in bounded and closed interval [a, b] is uniformly continuous

in [a, b]

x = 0, 1 f (x) = |x| + |x–1| 

Test the continuity of the function   f(x) = |x| + |x–1| at x = 0, 1

[bdkbZ&3  Unit-III]
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2  tan z = ex 

Transform the equation 0y4
dz

dy
z4sin

dz

yd
zsin
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2    by putting  tan z = ex.

  u = 3x + 2y – z, v = x – 2y + z, w = x (x + 2y – z) 

Prove that the function u = 3x + 2y – z, v = x – 2y + z, w = x (x + 2y – z) are not independent and find

a relation between them.

[bdkbZ&4  Unit-IV]

4. 1
b

y

a

x
 a2 + b2 = c2 c 

Find the envelope of the straight lines 1
b

y

a

x
  when a2 + b2 = c2 and c is constant.

U = x2 + y2 + z2 ax2 + by2 + cz2 = 1 lx + my + nz = 0

Find the maxima and minima of U = x2 + y2 + z2  subject to the conditions  ax2 + by2 + cz2 = 1 and lx

+ my + nz = 0

OR

U = x2 + y2 + z2 ax + by + cz2 = 1 a'x + b'y + c'z = 1

Find the maxima and minima of U = x2 + y2 + z2 subject to the conditions ax + by + cz2 = 1,

a'x + b'y + c'z = 1

ax sec  – by cosec  = a2 – b2 
Find the envelop of the family of lines ax sex – by cosec = a2 – b2 where is parameter.

[bdkbZ&5  Unit-V]

5.    Show that : 

 
R

dxdy)yx(xy R y = x2 y = x 

Evaluate  
R

dxdy)yx(xy  over the area between the parabola y = x2 and the line y = x.
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  where m is a positive real number..
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