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(c) If t4[ = #cosnx dr,  show  tha"tn = =th-2.

Hence  evaluate  u6.

6.      (a)  Prove  that  the  curve

(x-a)2(x-b)   =   y2,   a>0,   b>O

has  at  x = a,  a  node  if  a > b,  a  cusp  if  a = b  and

a  conjugate  point  if a < b.

a
(b)  If  t4,.in = J?sitlnxcosm*dr,  show  that

t4i,m==un-2,in.

Also   evaluate  u3,4.

(c)  Trace  the  curve

x2(x2_4a2)   =   y2(x2_a2),   a>0.
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1.      (a)  Iff(x)  =  |x-1|,  show  that  fis  continuous  butnot

differentiable  at  x  =  1.

(b)  Find the nth derivative  of y =  cos x  cos 2x  cos 3x.
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(c) If  u==}¥L,   show   that   x%+y%=2"   and

hence  prove  that

r2#+2ay#+y2#=2tt

2.      (a)  Let  f(*)=#2-_X[     ',Xx<2[t

show that  f is  continuous but not differentiable at

x-1.

(b)  If y  =  sin-I  x,  prove  that

(1  -X2)yn+2  -  (2n +  1)X yn+,   -  n2 yn  =   0

(c)  If " = tan-1 I.+x2+y2, prove  that

a2"1
53-   (1+rf+y2ys3.

3.      (a)  State   Taylor's   theorem   with   Cauchy's   form   of

remainder.  Prove  that

og(1+x,-x-f+...+(_1)n-2#n-1  .   (_1)n-1#n
(71-1)         .  n(1+O#)7l
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(b)  Discuss  applicability  of  Rolle's  theorem  for  the
following functions:

(i)   f(x)   =   x2,   x   €   [-1,1].

(ii)   f(x)   =   |x|,  x   €   [-2,2].

(c) Evaluate   !i.mo (=):.

4.      (a)  State  Lagrange's  Mean  Value  Theorem.  Verify  it

for

f(x)  =  x3  -5x2  -3x,  x   €   [1,3].

(b)Evaluate!i.mo|±-i).

(c)  Find the Taylor Series expansion for f(x) =  Sin(x).

5.       (a)  Find  all  the  asymptotes  of  the  curve

x3 + 2x2y  _  xy2  _  2y3  +  4y2  +  2xy  +  y  -   1   =  0.

(b)  Trace  the  curve

x3  +  y3  =  a2x,  a  >  o.
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