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1. If u =  
௧మ ,
ݒ ൌ ܽ[ ଵି௧

మ

ଵା௧మ
 ] show that 

ௗ௨
ௗ௩
=
ି ௕మ ௩
 ௗమ ௨

.                                                         [Mar.98] 

2. If y = sin ‐1[ 
ହ௦௜௡௫ାସ௖௢௦௫

√ସଵ
 ] , find 

ௗ௬
ௗ௫
.   (Ans : 1)                                                            [Mar.96] 

3. Find the derivative of x sin x from the first principles w.r.t.x.                                                                         
(Ans : xcos x+sin x)                                                                                          [Mar.06/Oct.96,2002] 

4. Find 
ௗ௬
ௗ௫
, if y = cos‐1 [ 

ଵି ௫
ଵା ௫మ

మ
 ].  (Ans : 

૛
૚ା ࢞૛

 )                                                                 [Oct.96] 

5. If y = sin‐1 x, show that (1‐ݔଶ) 
ௗ௫మ
 ௗమ ௬

ݔ ‐ 
ௗ௫
ௗ௬
=0.                                                            [Oct.96] 

6. Find 
ௗ௫
ௗ௬
, if y = cot‐1 [ 

ସିଷ ୲ୟ୬ ௫
ଷାସ ୲ୟ୬ ௫

 ].  (Ans: ‐1)                                                                  [Mar.97] 

7. 
ௗ௫

Find 
ௗ௬
 , if y = log [ ݁ଷ௫ ௫ାହሺ 

௫ିଶ
ሻ

૛ሺ࢞ା૞ሻ
଻/ଶ ]  (Ans: 3+

ૠ
 ‐ 

ૠ
૛ሺ࢞ି૛ሻ

 )                                   [Oct.97] 

8. If xy = ex‐y, show that 
ௗ௬
ௗ௫
 = 

୪୭୥ ௫
ሺଵା௟௢௚௫ሻమ

 .                                                               [Mar.84/Oct.89,97] 

9. If y = xx+(sin x) , find x  ௗ௬
ௗ௫
 . (Ans. X (1+logx)+(sin x) [x cot x+ log sin x])         [Mar.88/Oct.97] x x

10. Find ௗ௬
ௗ௫
 , if y = tan‐1[ 

ୡ୭ୱ௫
ଵାୱ୧୬௫

 ] .  (Ans . 
૚െ
૛
 )                                                                [Mar.98] 

11. Find ௗ௬
ௗ௫
 , if y = (sin x) tan x + (cos x) tan x.                                                                                                                   

(Ans. (sin x)tan x [1 +log sin x.sec2 x] + (cos x) tan x [‐tan2x + log cos x.sec2 x])       [Mar.98] 

12. If x = ܽݐଶ, ݕ ൌ  where t is a parameter, then show that xy , ݐ2ܽ
 ௗమ௬
ௗ௫మ

 + a =0.        [Mar.98] 

13. If y = cot [ 
ଵାଵହ ௫మ

 ‐1
ଶ௫

 ], find 
ௗ௬
ௗ௫
 . (Ans. 

૞
૚ା૛૞࢞૛

 ‐ 
૜

૚ାૢ࢞૛
) .                                                [Oct.98] 

14. If x + ඥݕݔ +y = 1, find ௗ௬ௗ௫ . (Ans. 
ି ඥ࢟ ሺ૛ √࢞ା ඥ࢟ ሻ
  √࢞ሺ૛ ඥ࢟ା√࢞ ሻ

 )                                                       [Oct.98] 

15. By the first principle , find the de tive of log (2x + 30 w.r.t.x. (Ans.
૛

ሺ૛࢞ା૜ሻ
riva  )    [Oct.98] 

16. If y =  ଵ
௫ା௔

 , show that yn = 
  ሺିଵሻ೙.௡!
ሺ௫ା௔ሻ೙శభ 

 .                                                                          [Mar.99] 

17. If y = log [ ଵିୡ୭ୱ௫
ଵାୡ୭ୱ௫

 ], show that 
ௗ௬
ௗ௫
= 2 cosec x.                                                           [Mar.99] 

18. If y = 3 cos – 2 cos , x = 3sin  – 2 sin , find 
ௗ௫

 ࣂ 3ࣂ 3 ௗ௬ࣂ ࣂ  at   = 
ଷ

ࣂ గ
 . (Ans.√૜)                [Mar.99] 

೙
19. If y = sin x , show that  ௗ ௬

ௗ௫೙
 = sin [ ݔ ൅ ௡గ

ଶ
 ] .                                                               [Oct.99] 

 
ௗ௬

20. Find 
ௗ௫
 , if y = sec‐1[ 

ଵା௫మ

ଵି௫మ
 ] . (Ans.

૛
૚ା࢞૛

)                                                                         [Oct.99] 

21. If sin(xy) = x cos y, find ௗ௬
ௗ௫
 . (Ans. 

࢟࢞ ࢙࢕ࢉ࢟ି࢙࢟࢕ࢉ
ା࢞࢟࢞ ࢙࢕ࢉ࢞ ܖܑܛ ࢟

)                                                       [Oct.99] 

 

ௗ௫

22. Find the derivative of f(x) = 72x by using first principles.  (Ans. 2(log7)72x)           [Mar.2000]

23. If y = xexy, show that ௗ௬ = ௬ሺଵା௫௬ሻ
௫ሺଵି௫௬ሻ

                                                                 [Oct.90/Mar.2.       000] 

24. Find ௗ௬
ௗ௫
 , if y = tan‐1[ 

ଵା௫ ୱ୧୬ ௫
௫ିୱ୧୬௫

 ] . (Ans. 
ି૚

૛૚ା࢞
 + 

ܛܗ܋ ࢞
૛૚ା࢙࢔࢏  ࢞
 )                                              [Mar.2000] 

25. By using , first principle, find the derivative of x√ݔ w.r.t.x. (Ans.૜૛ √࢞)                  [Oct.2000] 

26. If u=sin‐1[  ଶ௫
ଵା௫మ

 ] and v=cos‐1 [ 
ଵି௫మ

ଵା௫మ
 ] , show that 

ௗ௨
ௗ௩
ൌ 1                                         [Oct.2000] 
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27. If y = (tan x)x +4 cos x , find ௗ௬
ௗ௫
.                                                                                                                                   

cosx

  ௗ ௬
(Ans.(tan x)x (x sec x cosec x + log tan x)‐4  . log 4 . sin x)                                    [Oct.2000] 

28. If x = a cos  , y = b sin   show that  [y 
మ

ௗ௫మ
ࣂ ࣂ ঵2 ൅ ሾ 

ௗ௫
ௗ௬ሿ  ]+b =0                                  [Mar.2001] ଶ 2

29. If y=tan‐1 [  ௫
 √ଵା௫మିଵ

 ], find 
ௗ௬
ௗ௫
 . (Ans. 

ଵሺଵା
ିଵ
௫మ ሻ

 ]                                                             [Mar.2001] 
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30. If xp.y঵= (x + y)p+q , show that ௗ௬
ௗ௫
 = 

௬
௫
.                                                                          [Mar.80,93,2001] 

s‐1 2   ௗమ௬
31. If y = emco  x, show that (1=x ) 

ௗ௫మ
െ  ݔ 

ௗ௫
ௗ௬ െ  ݉ ݕ ൌ 0.                                        [Oct.78/2001] 

32.  x3yk =(x+y

ଶ

If )3+k, show that 
ௗ௬
ௗ௫
=
௬
௫
.                                                                                      [Oct.2001] 

33. If y=tan [ ‐1 ୡ୭ୱ ସ௫ାୱ୧୬ ସ௫
௖௢௦ସ௫ିୱ୧୬ ସ௫

 ], find 
ௗ௬
ௗ௫
. . (Ans.4)                                                                      [Oct.2001] 

34. If tan‐1 [  మା ௬
௫మି௬మ

 ௫ మ ] =  , show that 
ௗ௬
ௗ௫
 = 

௫ሺଵି୲ୟ୬௔ሻ
௬ሺଵା௧௔௡ఈሻ

 .                                                         [Mar.94,2002] 

35. If y=ሺݔሻ√௫  + ሺ√ݔ ሻ  , find ௫ ௗ௬
ௗ௫
 .                                                                                                                                  

[Ans. 
࢞√࢞

√࢞
 [1+ 

૚
૛
܏ܗܔ ࢞] +ሺ√࢞ ሻ

࢞

૛
 (1+log x)]                                                                  [Mar.2002/Oct.2002] 

మ
36. Differentiate log(1+ݔଶሻw.r.t. tanିଵ  [Oct.2002]                                                            (Ans. 2x) .ݔ

37. If  ܽݔଶ ൅ ݕݔ2݄ ൅ ଶ=0, show that   ௗݕܾ ௬
ௗ௫మ

=0.                                                         [Mar.03,06/Oct.04] 

38. If x = ௔ሺ ଵି௧  ሻ
ሺ ଵା௧మ ሻ

మ
 and y = 

ଶ௔௧
ሺ ଵା௧మ ሻ

 , show that 
ௗ௬
ௗ௫
= 
௧ ିଵ
ଶ௧

మ
                                                        [Mar.2003] 

39. If y=[  ௫
మ

௫ାଵ
 ], find 

ௗ௬
ௗ௫
    (Ans. y[2(1+log x) ‐ 

࢞
࢞ା૚

 ‐ log (x +1)])                                         [Mar.2003] 

40. If y = ߙ sec ࣂ, x ൌ α tan ࣂ, show thatݕଷ   ௗ
మ௬

ௗ௫మ
ൌܽଶ.                                                        ሾOct.2003ሿ 

41. Find 
ௗ௫
ௗ௬ , if y ൌ cotିଵሾ 

ହାଶ௫
ଶିହ௫ ሿ.  ሺAns. 

૚
૚
ା࢞૛

ሻ                                                                           ሾOct.2003ሿ 
nd from the first principle, the derivative of fሺxሻൌlog α x, where α൐0,α്1, xԖ R൅ with 

ns.  ૚
࢞ ࢇ܏ܗܔ

42. Fi
respect  to x. ሺA  ሻ       3                                                                                           ሾOct.87,200

43. 

ሿ 

             Find from first principles the derivative of x cos x w.r.t x.                                                            
ሺAns. –x sin x൅ cos xሻ                                                                                                          ሾMar.2004ሿ 

44. If y ൌ cosec‐1 ሾ  ଵ
ଶ௫√ଵି௫మ

 ሿ, find ௗ௬
ௗ௫
 . ሺAns.  ૛

ඥ૚ି࢞૛
 ሻ                                                           ሾMar.2004ሿ 

45. Find ௗ௬
ௗ௫
 , if y ൌ ሺcos xሻlogx + (log x)x                                                                                                              

 
܏ܗܔ ܛܗ܋ ࢞

࢞
(Ans. (cos x)logx[  + log x tan x] +  )x[ 

૚
܏ܗܔ ࢞

 .  (log x  + log (log x)])                       [Oct.2004]

௬
௫

 

46. Find ௗ
ௗ
, x                                                                                                         if y = (log x)x+ xcos 

(Ans.(log x)x[
૚

࢞ࢍ࢕࢒

                            

 + log (log x)] + xcos x[
ܛܗ܋ ࢞
࢞
 ‐ sin x log x])                                              [Mar.2005] 

47. If y = x sin y, show that ௗ௬
ௗ௫
 = 

௬
௫ሺଵି௫ ୡ୭ୱ௬ሻ

.                                                                        [Mar.2005] 

48. If y = αe2x + be3x , show that   ௗ
మ௬

ௗ௫మ
 ‐ 5 

ௗ௬
ௗ௫
 +6y =0.                                                            [Mar.2005] 

49. If y = log5 x + logx5‐5x , find 
ௗ௬
ௗ௫
 . (Ans. 

૚
૞ ࢍ࢕࢒࢞

 – 
܏ܗܔ ૞

࢞ሺ܏ܗܔ ࢞ሻ૛
 ‐ 5xlog 5)                                 [Oct.2005] 
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ௗ௫
50. If y = (sin‐1x)2 , show that (1‐x2) 

  ௗమ௬
మ  ‐ x 

ௗ௬
ௗ௫
 ‐ 2 = 0.                                                        [Oct.2005] 

51. Differentiate cos‐1[ ଵି௫
ଵା௫మ

మ
 ] w.r.t. tan‐1 [ 

ଶ௫
ଵି௫మ

 ]  (Ans. 1)                                         [Oct.04/Mar.06] 

52. If y=tan‐1[ 
ହ௫ାଵ

ଷି௫ି଺௫మ
 ] show that 

ௗ௬
ௗ௫
 = 

ଷ
ଵାሺଷ௫ାଶሻమ

 + 
ଶ

ଵାሺଶ௫ିଵሻమ
 .                                        [Mar.08] 

53. If 2y=√ݔ ൅ ݔ√ + 1 െ 1 , show that 4(x2‐1)
ௗ௫మ
  ௗమ௬

 +4x
ௗ௫
ௗ௬
 ‐ y=0                                       [Mar.08] 

54. If (x2+y)17  x8 13   th
ௗ௬ =  y , prove at 
ௗ௫
   

௫
=
ଶ௬
 .                                                                            [Oct.08] 

 
 


