
Short answa questions (1 to 3) : 

L Find the second order derivatives of the following functions : (NCERn 
(i) x3 + tan x (NCERT) (ir) log x (NCERn (iii) tan-1 x 

1 d2 d d2 y t X - !: . 2. (1) If Y ,. og(x- 2), x > 2, find ~f 1if5 If y = cot x, fin dx2 a - 4 

(iia) If x = at2 and y = 2 at, then find ~ 
tfx2. 

3. Find the second order derivatives of the following functions : 
(i) sin-1 

x (NCER1) (ii) x cos x 
(iv) t

1 
sin Sx (NCER1) ~ e2x sin 3x 

fr, ~x • ~ x2Iog lcosxl 

Hint. (ix) 2x + 1 = 1- 2 . 
2x+3 2x+3 

Long answer questions (4 to 26) : 

4. Find the second derivatives of the following functions : 
(i) sec ax (ii) cot (1- 2x) (NCERn 1 

(iiQ X Sin 2x 
~ log(logx) 

(;;'t 2.x + 1 . 
y,-i 2x + 3 

(iii) sin 3x cos Sx 

(NCERT) 

(iv) sin3 x (NCERT) (v) cos (2x2 -1) 

~ Hint. (iv) sin3 x = ¾ (3sin x-sin 3x). 
(vi) ✓1 - x2 . • , (NCERT)? 

7 If y = cos-1 x, find :) in terms of y alop~. 
(NCERT) 

d2y dy 6. (1) If y = cot x, prove that ~t 2yb = 0. 

- ~y (ii) If y = 5 cos x - 3 sin x, prove tha~ dx2 + Y = 0. (NCERn 
• d2y 7. %If y = x + tan x, prove that cos2 x. dx2 -?y + 2x = 0. 

--- -- -- - - _ d2y _ cosx 
(ii) If y = tan x + sec x, prove that dx2 - (l - sin x)2 • 

\.. 
(Exemplar) 

. sinx 1 - l+sinx 1-sinx = cosx . Hint. (ii) y = ~ ~ ~ - cos x x 1- sin x 1- sin x 
• - . . - . d2 

S. (i) If y = sec x '."' tan x, prove that cos x. '2- = f . 

• - • 2 d
2
y - 2y + 2x = O. ft If y = x + cot x, prove that sm x • dx2 

9. ft If y = aemx + be-mx, prove that Y2 - m2y = 0. 

- ~-~-2y=O. (ii) If y = aelX + be-x, proye that dx2 dx 

Continuity and Differentiability 
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