CBSE CLASS XII MATHS
Differentiation
	Two mark questions with answers

	Q1. Differentiate y = xx, x > 0. 

	Ans1. y = xx logy = x log x
(1/y)(dy/dx) = x.(1/x) + logx.1
(dy/dx) = y(1 + logx) = xx(1 + logx). 

	Q2. Differentiate elogx. 

	Ans2. y = elogx = x
(dy/dx) = 1. 

	Q3. Differentiate xy = ex-y. 

	Ans3. xy = ex-y
y log x = (x - y)log e = x - y
y(1 + logx) = x
y = x/(1 + logx)
(dy/dx) = {(1 + log x).1 - x.(1/x)}/(1 + log x)2
= log x/(1 + logx)2. 

	Q4. Differentiate f'(x) = sin(log x) and y = f{(2x + 3)/(3 - 2x)}. 

	Ans4. y' = f'(z)(dz/dx) where z = (2x + 3)/(3 - 2x)
= sin(log z){(3 - 2x)2 - (2x +3)(-2)}/(3 - 2x)2
= 12sin[log{(2x + 3)/(3 - 2x)}]/(3 - 2x)2. 

	Q5. If y = logex and n is a +ve integer, then find dny/dxn. 

	Ans5. y = logex = log x
dy/dx = (1/x) = x-1
dny/dxn = (-1)-n(n -1)!x-n. 

	Q6. Differentiate[tan-1x(secx + tanx)]. 

	Ans6. tan-1(secx + tanx) = tan-1{(1 + sinx)/cosx}
= tan-1[{cos(x/2) + sin(x/2)}2/{cos2(x/2) - sin2(x/2)}]
= tan-1[{cos(x/2) + sin(x/2)}/{cos(x/2) - sin(x/2)}]
= tan-1[{1 + tan(x/2)}/{1 - tan(x/2)}]
= tan-1tan{(/4) + (x/2)}
y = {(/4) + (x/2)} dy/dx = 1/2. 

	
	Four mark questions with answers 

	Q1. Find dy/dx when y = 2u2 + 3, u = 12v2 + v, v = 3w + 8, w = 2x. 

	Ans1. y = 2u2 + 3. u = 12v2 + v, v = 3w + 8, w = 2x
dy/du = 4u, du/dx = 24v + 1, dv/dw = 3, dw/dx = 2
dy/dx = (dy/du).(du/dv).(dv/dw).(dw/dx) = (4u)(24v + 1)(3)(2)
= 24u(24v + 1) = 24(12v2 + v)(24v + 1)
= 24[12(3w + 8)2 + (3w + 8){24(3w + 8) + 1}]
= 24(108w2 + 579w + 776)(72w + 193)
= 24(7776w2 + 62532w2 + 167619w + 149768)
= 24{7776(2x)3 + 62532(2x)2 + 167619(2x) + 149768}
= 24(62208x3 + 250128x2 + 335238x + 149768). 

	Q2. Differentiate 

	Ans2. 
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	Q3. If x2 + y2 = R2 and K = 1/R, then k is equal to 

	Ans3.  Y2 = R2 - x2 2yy' = -2x
yy' = -xi.e. y' = -x/y
yn = -[(y.1) - {x.(dy/dx)}]/y2 = {y - x(-x/y)}/y2
= -(y2 + x2)/(y2.y) = -(R2/y3)
Now (1 + y'2) = {1 + (x2/y2)} = {(x2 + y2)/y} = R/y
|yn|/(1 + y'2)3 = (R2/y3)/(R3/y3) = 1/R = k
k = |yn|/(1 + y'2)3 

	Q4. If y = cot-1[(1 + sinx) + (1 - sinx)}/{(1 + sinx) - (1 - sinx)}], Prove that dy/dx is independent of x. 
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= (1/2)x
dy/dx = 1/2, which is independent of x. 


	Q5. Differentiate (8x/x8). 

	Ans5. Let y = 8x/x8
Taking logarithm of both sides, we have
log y = log 8x - logx8
Or log y = x log 8 - 8 log x
Differentiating w.r.t. x, we get
(1/y)(dy/dx) = 1,log 8 - 8.(1/x)
Hence (dy/dx) = 8x/x8{log 8 - (8/x)}. 

	
	Six mark questions with answers

	Q1. Differentiate (sinx)cosx + (cosx)sinx w.r.t. x. 

	Ans1. Let y = (sinx)cosx + (cosx)sinx , put u = (sinx)cosx and v =   (cosx)sinx
Then y = u + v  (dy/dx) = (du/dx) + (dv/dx)..............(1)
Now u = (sinx)cosx  log u = cosx log sinx
Differentiate both sides w.r.t. x, we get
(1/u)(du/dx) = cos2x(1/sinx) + log sinx(-sinx)
= cosx.cotx - sinx.log sinx
(du/dx) = u(cosx.cotx - sinx.log sinx)
= (sinx)cosx(cosx.cotx - sinx.log sinx)...................(2)
and v = (cosx)sinx  log v = sinx log cosx
Differentiating both sides w.r.t. x, we get
(1/v)(dv/dx) = {sinx.(1/cosx)}(-six) + log cosx(cosx)
= -sinx.tanx + cosx.log cosx
= (dv/dx) = v(-sinx.tanx + cosx.log cosx)
= (cosx)sinx(-sinx.tanx + cosx.log cosx)..................(3)
Put the values of (du/dx) and (dv/dx) from (2) and (3) in (1), we get
dy/dx = (sinx)cosx(cosx.cotx - sinx.log sinx) + (cosx)sinx(-sinx.tanx + cosx.log cosx). 

	Q2. If y = logu|cos4x| + |sinx|where u = sec2x, find dy/dx at x = -/6. 

	Ans2. Given y = log u|cos4x| + |sinx|
y = {logu|cos 4x|/log u} + |sinx|
dy/dx = [{log u.(d/dx)(log|cos4x| - log|cos4x|(d/dx)(log u)}/(log u)2] + (d/dx)(|sinx|)
= [log u.(1/cos4x)(-4sin4x) - log|cos4x| + (1/u).(du/dx)}/(log u)2] + {|sinx|/sinx}(cosx)
= [{-4 log u.tan4x - (log|cos4x|/4)(du/dx)}/(log u)2] + |sinx|.cotx
u = sec2x (du/dx) = 2secx2x.tan2x
dy/dx = [-4log(sec2x)tan4x - log|cos4x|/sec2x}(2sec2x.tan2x]/[log(sec2x)]2
Put x = -/6, we get (dy/dx)x = -/6
= {-4{log sec(-/3)tan(-4/6) - 2tan(-2/6)log|cos(-4/6)|}/[log{sec(-/3)}]2} + |sin(-/6)|cot(-/6)
= [{-4 log(23) - 2(-3)(-log 2)}/(log2)2] + (1/2)(-3)-
= [{-43 log 2 + 23(-log 2)}/(log2)2] - (3/2)
= [{-63log 2/(log2)2} - (3/2)] = (-63/log2) - (3/2)
= 3(12 + log 2)/(2 log 2). 

	Q3. If x3 + y3 = 3axy, show that
d2y/dx2 = -2a3xy/(y2 - ax)3. 

	Ans3. x3 + y3 = 3axy
Differentiating w.r.t. x, we have
3x2 + 3y2(dy/dx) = 3a{x(dy/dx) + y.1}
Or 3x2 + 3y2(dy/dx) = 3ax(dy/dx) + 3ay
Or 3(y2 - ax)(dy/dx) = 3(ay - x2)
dy/dx = (ay - x2)/(y2 - ax)
Differentiating again w.r.t. x, we get
d2y/dx2 = [(y2 - ax){a(dy/dx) - 2x} - (ay - x2){2y(dy/dx) - a}]/(y2 - ax)2
= {(dy/dx)[ay2 - a2x - 2ay2 + ax2y] - 2xy2 + 2ax2 + a2y - ax2}/(y2 - ax)2
= {{(ay - x2)/(y2 - ax)}[-ay2 - a2x + 2x2y] + [a2y + ax2 - 2x2y]}/(y2 - ax)2
= {{(ay - x2)[-ay2 - a2x + 2x2y] + (y2 - ax)[a2y + ax2 - 2x2y]}/(y2 - ax)3
= [-a2y3 + ax2y2 - a3xy + a2x3 + 2ax2y2 - 2x4y] + [a2y3 - a3xy + ax2y2 - a2x3 - 2xy4 + 2ax2y2]/(y2 - ax)3
= (6ax2y2 - 2a3xy - 2x4y - 2xy4)/(y2 - ax)3
= -2xy(x3 + y3 - 3axy) - 2ax3y/(y2 - ax)3
= -2ax3y/(y2 - ax)3 [x3 + y3 - 3axy = 0, by (1)]. 

	Q4. If y = btan-1{(x/a) + tan-1(y/x)}, find dy/dx. 
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Differentiating (1) w.r.t. x w get
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