
Higher Derivatives 

1. If ( ) p2 1xxy ++= , prove that  0yp
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 Differentiate this equation  n  times by Leibnitz’s Theorem. 

2. If  
2x1

x
y

+
= , prove that  ( ) ( ) θθ+−= +1nn

n

n

sin1ncos!n1
dx

yd ,  where  x = cot θ . 

 (Those who know complex numbers may try to prove without induction.) 
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6. Differentiate  n  times with respect to x, (i) 
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10. If x = c(2cosθ + cos 2θ),  y = c(2sin θ - sin 2θ), find  
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12. If  x = cos θ, y = cos2 pθ,  prove that 0p2yp4
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13. Show by Mathematical Induction that ( ) )x(F
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14. Show that the Tchebycheff polynomial  : )xcosmcos(
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1
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1nm
−

−
=   satisfies 

  (1 – x2) T m ′′(x) – x T m ′(x) + m2 Tm(x) = 0 . 

15. Show that the Legendre polynomial : ( )m2
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  (1 – x2) Pm ′′(x) – 2x Pm ′(x) + m(m + 1) Pm(x) = 0. 

 Hint :  Differentiate  m + 1  times the equation :  (x2 – 1) u ′ = 2mxu  ,  where  u = (x2 – 1)m. 

16. If  y = sin ln (1 + x), and  
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 (i) (1 + x)2 y2 + (1 + x)y1 + y = 0  (ii) (1 + x)2 yn+2 + (2n + 1)(1 + x)yn+1 + (n2 + 1)yn = 0 
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18. (a) Let  y = eax sin bx,  where  a ≠ 0,  b ≠ 0.  Prove that, for any positive integer  n, 
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