CBSE CLASS XII MATHS
Limits, Continuity And Differentiability
	Two mark questions with answers

	Q1. 

	Ans1. [image: image1.png]am
iy



{1 - x-1/3}/{1 - x-2/3}
= [image: image2.png]am
iy



[{1 - x-1/3}/(1 - x)/{(1 - x-2/3)/(1 - x)}]
= [image: image3.png]am
iy



[{(x-1/3 - 1}/(x - 1)]/[{(x-2/3 - 1)/(x - 1)}]
= {(-1/3)/(-2/3)}  lim = 1/2
{... for any rational, n
[image: image4.png]lim
a3



{(xn - a)/(x - a)} = nan-1}. 

	Q2. [image: image5.png]am
Py



{(x8 - 16)/(x4 - 4)} + {(x2 - 9)/(x - 3)} is equal to. 

	Ans2. [image: image6.png]am
Py



{(x8 - 16)/(x4 - 4)} + {(x2 - 9)/(x - 3)}
= [image: image7.png]am
Py



{(x8 - 16)/(x4 - 4)} + [image: image8.png]am
Py



{(x2 - 9)/(x - 3)}
= [image: image9.png]am
Py



(x4 + 4) + [image: image10.png]am
Py



(x + 3) = 20 + 5 = 25. 

	Q3. Evaluate [image: image11.png]lim
o0



[x/{(1 + x) - 1)}]. 

	Ans3. [image: image12.png]lim
o0



[x/{(1 + x) - 1)}]
= [image: image13.png]lim
o0



[x/{(1 + x) - 1)}] X [{(1 + x) + 1)}/{(1 + x) + 1)}]
= [image: image14.png]lim
o0



[x{(1 + x) + 1)}/(1 + x - 1)]
= [image: image15.png]lim
o0



(x/x){(1 + x) + 1)} = 1 + 1 = 2. 

	Q4. Evaluate [image: image16.png]lim
o0



{tan8x/sin2x}. 

	Ans4. [image: image17.png]lim
o0



{tan8x/sin2x}
= [image: image18.png]lim
o0



[{(tan8x/8x).(8x)}/{(sin2x/2x).(2x)}]
= 4
{... Lim 0(sin/) = (tan/) = 1}. 

	Q5. [image: image19.png]lim
o0



{(cosecx - cotx)/x} is equal to. 

	Ans5. [image: image20.png]lim
o0



{(cosecx - cotx)/x}
= [image: image21.png]lim
o0



[{(1/sinx) - (cosx/sinx)}/x]
= [image: image22.png]lim
o0



{(1 - cosx)/x sinx}
= [{2sin2(x/2)/{4.(x2/4)}}/{(x2/x2)(sinx/x)}] = 2/4 = 1/2. 

	Q6. [image: image23.png]am
Py



[x] evaluate if it exists. 

	Ans6. L.H.L. = [image: image24.png]m
P



[x]
= [image: image25.png]nm
h—0



[2 - h] = 1
R.H.L. = [image: image26.png]


[x]
= [image: image27.png]nm
h—0



[2 + h] = 1  2
L.H.L.  R.H.L. Therefore limit does not exist. 

	

	Four mark questions with answers 

	Q1. Evaluate [image: image28.png]lim
o0



{(ex - e-x - 2x)/(x2sinx)}. 

	Ans.1 Given limit is of (0/0) form
[image: image29.png]lim
o0



{(ex - e-x - 2x)/(x2sinx)} = [image: image30.png]lim
o0



[{(ex - e-x - 2x)/(x3)}.(x/sinx)]
= [image: image31.png]lim
o0



{(ex - e-x - 2x)/(x3)} {... [image: image32.png]lim
o0



(x/sinx) = 1}
= [image: image33.png]lim
o0



{[1 + x + (x2/2!) + (x3/3!) + .....] - [1 - x + (x2/2!) - (x3/3!) + .. -2x ...]}/x3
= [image: image34.png]lim
o0



{[2x + (2x3/3!) + (2x5/5!) + .......] - (2x)}/x3
= [image: image35.png]lim
o0



[(2/6) + (2x2/5) = 2/6 = 1/3 

	Q2. Evaluate [image: image36.png]lim
o0



{ex - log(e + cx)/x2}. 

	Ans.2 [image: image37.png]lim
o0



{ex - log(e + cx)}/x2} = [image: image38.png]lim
o0



{ex - loge - log(1 + x)}/x2}
Using expansion of ex and log(1 + x)
[image: image39.png]lim
o0



[{1 + x + (x2/2!) + .....} - 1 - {x - (x2/2) + (x3/3) - (x4/4) ....}]/x2
[image: image40.png]lim
o0



{x2 - (x3/6)}/x2 = [image: image41.png]lim
o0



{1 - (x/6)} = 1 - 0 =1. 

	Q3. Evaluate [image: image42.png]lim
o0



[(ax + bx + cx)/3]1/3. 

	Ans3. [image: image43.png]lim
o0



[(ax + bx + cx)/3]1/3
= [image: image44.png]lim
o0



[1 + {(ax + bx + cx - 3)}/3]1/3
= [image: image45.png]lim
o0



[1 + {(ax - 1) + (bx - 1) + (cx - 1)}/3]1/3
= [image: image46.png]



= e1/3(log a + log b + log c)
= elog (abc)1/3 = (abc)1/3 

	Q4. Evaluate [image: image47.png]lim
o0



(cosx)cotx. 

	Ans4.  [image: image48.png]lim
o0



(cosx)cotx
= [image: image49.png]lim
o0



(1 + cosx - 1)cotx
= [image: image50.png]lim
o0



{1 - 2sin2(x/2)}cotx
= [image: image51.png]it
Lim -25in4, coty
iy 2y




= [image: image52.png]g ang cos
o0



= e0 = 1. 

	Q5. Evaluate [image: image53.png]am
iy



{(x + x2 + x3 + .........+ xn) - n}/(x - 1). 

	Ans5.  [image: image54.png]am
iy



{(x + x2 + x3 + .........+ xn) - n}/(x - 1)
=[image: image55.png]am
iy



[{(x - 1) + (x2 - 1) + (x3 - 1) + .........+ (xn - 1)}/(x - 1)
=[image: image56.png]am
iy



[(x - 1)/(x - 1)] + [image: image57.png]am
iy



[(x2  - 1)/(x - 1)] + [image: image58.png]am
iy



[(x3 - 1)/(x - 1)] +.........+ [image: image59.png]am
iy



[(xn - 1)/(x - 1)]
= 1 + 2.12-1 + 3.13-1 + ............+n.1n-1.......[...[image: image60.png]am
iy



(xn - 1)/(x - 1) = n.1n-1.]
= 1 + 2  + 3 + ............+ n = n(n + 1)/2. 

	

	Six mark questions with answers

	Q1. Prove that [image: image61.png]am



[{(x2 + x + 1) - x}  [image: image62.png]am



{(x2 + 1) - x}]. 

	Ans1. L.H.S. =  [image: image63.png]am



[{(x2 + x + 1) - x}
= [image: image64.png]am



[{(x2 + x + 1) - x}/1].[{(x2 + x + 1) + x}/{(x2 + x + 1) + x}]
= [image: image65.png]am



[{(x2 + x + 1) - x2}/{(x2 + x + 1) + x}]
= [image: image66.png]am



(x + 1)/{(x2 + x + 1) + x}
= x{1 + (1/x)}/x[{1 + (1/x) +(1/x2)} + 1]
= (1 + 0)/(1 + 0 + 0) + 1 = 1/2
R.H.S. = [image: image67.png]am



[{(x2 + 1) - x}
= [image: image68.png]am



[{(x2 + 1) - x}/1].[{(x2 + 1) + x}/{(x2 + 1) + x}]
= [image: image69.png]am



[{(x + 1)2 - x2}/{(x + 1) + x}]
= [image: image70.png]am



[1/{(x2 + 1) + x}]
= [image: image71.png]am



[(1/x).{1/{1 + (1/x2)} + 1}] = 0 X 1/{(1 + 0) + 1} = 0
L.H.S.  R.H.S. i.e.,
[image: image72.png]am



[{(x2 + x + 1) - x}  [image: image73.png]am



{(x2 + 1) - x}]
Hence the result. 

	Q2. If n is any integer and a is non zero real number, then prove that [image: image74.png]lim
a3



{(xn - an)/(x - a)} = nan-1. 

	Ans2. [image: image75.png]lim
a3



{(xn - an)/(x - a)} = [image: image76.png]nm
h—0



{((a + h)n - an)/{(a + h) - a)}
Case I :  for n  N
= [image: image77.png]nm
h—0



(1/h){(an + nan-1h + {n(n - 1)/2!}an-2 h + .... - an)} = nan-1
Case II : when n = 0
[image: image78.png]lim
a3



{(xn - an)/(x - a)} = {(x0 - a0)/(x - a)} = (1 - 1)/(x - a) = 0
Also nan-1 = 0 X nan-1= 0
CASE III : when n is negative then n = -m
[image: image79.png]lim
a3



{(xn - an)/(x - a)} = [image: image80.png]lim
a3



{(x-m - a-m)/(x - a)}
= [image: image81.png]lim
a3



{(am - xm)/{xmam(x - a)}
= (1/am) [image: image82.png]lim
a3



(-1/xm).[image: image83.png]lim
a3



{(xm - am)/(x - a)}
= (-1/am).(1/am).mam-1
= (-mam-1/a2m) = -ma-(m+1) = nan-1
All cases  [image: image84.png]lim
a3



{(xn - an)/(x - a)} =  nan-1 for all n  N. 

	Q3. Prove that [image: image85.png]Aam
a0



(sin/) = [image: image86.png]Aam
a0



(tan/) = 1. 

	Ans3. Let O is the center of the unit circle Let  AOB = 
From the figure given above[image: image87.png]



Area of  OAB < Area of sector OAB < Area of  OAD
Or  (1/2)OA.BC < (1/2) OA2 < (1/2) OA.DA
{Area of sector = (1/2)(radius)2 X (angle in radian)
 (1/2)BC < (1/2) < (1/2)DA [BC = rsin = sin]
sin <  < tan [DA = r tan]
 (sin/sin) < /sin < (tan/sin)
 1 > (sin/) > cos
 [image: image88.png]Aam
a0



1 > Lim q 0 (sin/) > [image: image89.png]Aam
a0



cos
 [image: image90.png]Aam
a0



(sin/) = 1
Or  [image: image91.png]Aam
a0



(tan/) = [image: image92.png]Aam
a0



(sin/).(1/cos) = 1 X 1 = 1
Hence proved. 

	Q4. Find the values of a, b, c so that
[image: image93.png]lim
o0



{(aex - bcosx + ce-x)/xsinx} = 2. 

	Ans4. We observe that as x 0, numerator tends to (a - b + c) whereas the denominator tends to 0.Therefore, for the limit to exist we must have
a - b + c = 0 ........................(i)
Now, if a - b + c = 0, then
[image: image94.png]lim
o0



{(aex - bcosx + ce-x)/xsinx} is of the form (0/0) 
 [image: image95.png]lim
o0



{(aex + bsinx - ce-x)/(sinx + xcosx)} = 2 [Taking derivative of the numerator and denominator]
Here the numerator is tending to a - c as x 0.Therefore, for the limit to exist, we must have
a - c = 0 ..............................(ii)
Now, if a - c = 0, then
[image: image96.png]lim
o0



{(aex + bcosx - ce-x)/(sinx + xcosx)} is of the form (0/0)
 [image: image97.png]lim
o0



{(aex + bsinx + ce-x)/(2cosx - xsinx)} = 2
 {(a + b + c)/2} = 2  a + b + c = 4 ..................(iii)
Solving (i), (ii) and (iii), we get a = 1, b = 2, c = 1. 


