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Differential Calculus - Limits and Continuity Important 2 Marks Questions With Answers (Book Back and
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Complete the table using calculator and use the result to estimate the limit.
z—2
z2—4

limm—>2

X 1.9 1.99 1.999 | 2.001 | 2.01 2.1

f(x)0.25641/0.25062/0.250062/0.24993/0.249370.24390

_ =2 _ z—2 — _1
Answer : Let f(:l:) x4 (z-2)(z+2) z+2
.o1e r—2 _ 71 1 1
o limg o 24 limg_,9 42 ~ 4 0.25

In problem, using the table estimate the value of the limit

. V1—x—2
limg ., 3~ 75—
X -3.1 -3.01 -3.00 -2.999 -2.99 -2.9

f(x)— 0.24845- 0.24984- 0.24998- 0.25001}- 0.25015- 0.25158

Answer : Let f(x) = —VI:;’;_Q
lim, , 5 Y222 — _0.250

Use the graph to find the limits (if it exists). If the limit does not exist, explain why?
limm—>1 f (CC )

where flx) = { 4

Answer : Xi’ e |

It

|

At x = 1, the value of the curve on the y-axis is 3.

lzmxﬁlf(zc) =3

Use the graph to find the limits (if it exists). If the limit does not exist, explain why?
lim,_ =tanz
2

Ny

Answer : tan x can be made arbitrarily large when x is chosen suficiently close to Z in the left side.

2

Similarly it can be made arbitrarily small when x is chosen sufficiently closer to % in the right side.
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tan x does not approach any value when x approaches =

2
Indeedlim_ - tanz = andlim + tanz = —o0.
JI—)_z 1:_>7r_

2
Hence the limit does not exist.

If the limit of f(x) as x approaches 2 is 4, can you conclude anything about f(2)? Explain reasoning.

Answer : Limit of f(x) as x approaches 2 is the nature of (x) on both sides of 2.
It is independent ofthe nature of f(x) at x = 2.

Therefore we can not conclude anything about lim,_.s f (w) fromf(Z) =4

Calculate limxﬁwo(5) for any real number Xg.

Answer : f(x) = 5 is a polynomial (of degree 0).

Hence limg_,;, (5) = f(z,) = 5.

z3—-1

Compute limg 1 —

. 3_ . 3_ —
Answer : lzmm%l% = llmm%l% — 3(1)3 1 3.

Evaluate the following limits :

. 116
limg 2 *—
B 4_ . 4_o4 . n__,n _
Answer : [im, xm_126 = lzmm_>2% [ limg o= = n.a" 1
= 4(2)*1 = 4(2)% = 4(8) = 32
Evaluate the following limits :
. VZFi-3
limg—s ———5—
o Nz &
Answer : [y .. %
Multiplying and dividing byy/x + 4 + 3 we get,
. Ve+d-3 Ve+d+3 . (xz+4)-3°> . (z+4)-9
e s s Vv~ e ety e et
;hn Liﬁﬁfj{ﬁ—-;—ﬁ ) Jx+d443
1 1 i 1 1

© VBFA+3 T V943 343 6

Evaluate the following limits :

vitz—1

lin%méo z

VIFzr—1

T

Multiplying and dividing by(1/1 + & + 1) we get,

Answer : [im, .

li VIFz-1 VITz+l li (1+z)-1
M0 X 51— M0 )
e
s fﬁ.;[qTT]-ig
, 1 1 1 1
= lima—o VITe+l — Iyl L T2

Evaluate the following limits :

. ve—1-2

limg 5~ —=—
. T2
Answer : lim,_, ——

Multiplying and dividing by(v/ & — 1 4 2) we get,
. Ver—1-2 vae—1+42 . -1)—4
lim, 5= x YIS limy, . @)

z—5 Vz—1+2 z—5[vz—1+2]
(x~3)
lim o
S 3] x=1
=lim L 1
TS 142 5—1+2
1 1 1
VE+2 242 T 4
. Vr—1-2 1
limg5-——=— = 1
z3+22+3

Calculate lim:c—mom



Answer : Dividing by x?

2 3

3 T+=+—

. z°+2z+3 g, T a2

limg_ oo Baii) limg oo — — 00
2
xT
. 2

That is, 2223 3 50 asz — oo.

In other words, the limit does not exist.

Note that the degree of numerator is higher than that of the denominator.

13)

1—gz3

Calculate lim,_, 3043

Answer : Dividing by x, we get
2

1—z3 .

— —00 asT — X0

Therefore the limit does not exist.

14) " Evaluate the following limits :lim ;00 (1 + %)7‘”

Answer : [im, ,o(1+ %)790: limg oo (1 + %)x}?
Put -~ =t,

when £ — 00 means % — 0

.'.%—>0meanst—>0

= [limiso[(1+8)7)7 = € [ limgyo(1+ 2)7 = €]
S limgeo(L+ 1) = €7

1 . . . .
5) Prove that f(x) = 2x? + 3x - 5 is continuous at all points in R.

Answer : Given f(x) =2x?+ 3x-5
f(x) is an algebraic function.
Since the algebraic function is continous in R

f(x) is comtinous at all points in R.

16) z2—16

r+4

Examine the continuity of the following :

z2—16
r+4

The algebraic function is continuous for all z € R.

Answer : ] et flx) =

Since the curve f(x) does not exist for x = -4, the given function is continuous only in R-{-4}.

17) Examine the continuity of the following:cot x + tan x

Answer : Let f(x) = cot x + tan x

cot x is not continuous in multiples of ™ and tan x is not continuous in (2n+1) %

.. f[x) = cot x + tan x is not continuous in (2n+1)%+%,

= f(x) is continuous in R —%, ne Z.

18) State how continuity is destroyed at x = x ,, for each of the following graphs.

Answer : The limit of f(x) does not exist at x = X,

19) State how continuity is destroyed at x= x , for each of the following graphs.

y /
A

0 Xy

Answer : The left-hand limit and right-hand limit does not coincide at x=x,.

20) . 2-+x)° 25
Find lim,_, B2 32



Answer : Put2 +x=ysothatasy —+ 2asx — 0.

Therefore, lim,_,q

21)

22)

23)

24)

25)

26)

27)

28)

(2+:U)5 —25

. 1+(z—1)?
Evaluate lim,_,; %

_1)2
Answer : lim, ., -1 _ 140 _ 1

1422 1412 2

2

Evaluatelim,_, %

2 2
. z 3 —(27)
= lim, g 27

. 39
llmm_>0 z—27
2 2 2 2

2
Answer : 3

3(27)§ 3(33)%

2
. —3x+2
Evaluate lim,_., T orms
li T2 z2—1—2

Answer : lim,_,» = = _3m+2

517_1

Evaluate: lim <
z—0

Answer : 5l7/mb e5$—1 X b= 5(1)
z—

2¢+3, =<0

= lim, 9 % =5 (24)

2(27)5 ! =

80

If f(z) =4 ~ _ .Find lzmlsz(:c) and lsz( )

3(x+1), >0 2021

2c+3, =<0
Answer: flz) = {3(ac +1), z>0
xli%@f( T) = mli?g)@(2:c+3):2><0+3:3
and lim f(z) = lim3(z +1) =3(0+ 1) = 3
So, lzm f (z) exists and is equal to 3.
lsz( )—xlirln_2a:+3—2><1+3:5
limf(a:) lim2w—|—3:2><1—|—3=5
lsz(zc) lfml@?)( z+1)=31+1)=6

lzm L f(z) # lzm f(:r:)

Hence,lsz( ) does not exist.
z—1

2
_ <
Find lim fix), if f(x) = { -1 =z<1
z—1 —;132—1 z>1

Answer : We have,

fay={ %t ®=t

—z2 -1 z>1

©lim = lzma: —1=12-1=0
r—1" rz—1"

and lim f(z) = lim — 2> —-1=-1-1= —

z—17 z—17
colimf(x) # lim f(z)
z—1 z—1"

Hence,lim f(x) does not exist
z—1

o 14+4243+...4n
Evaluate lim

n—00 n2

Answer : We have,

n! n!

lim = lim = lim ——
noo (p4 1)l —nl  noo(n4+1)n!l—nl  noon4+1-1

.1
=lim==0
n—oo

23 —62249z

Find lim, .5 5

o=



Answer : Write

F(z) = o 62 + 92 = (z - 3)" = (2 — 3)f(a)
where f(z) = z(x — 3)

Gla) = 0 (- 3)e + )

= (= — 3)g(z) where g(z) = = + 3

R R (O (O g(3) =60

" G)  (z-3)g(z)  g(x)
Now, by applying Theorem we get,
. 22— 62249z 1. F(x) _ f(3) _ 3(3-3) _ 0 __
lmgs = FliMe s Gy = 957 = 55 — 5 0
29) Compute lim,_.g 639;71
Answer : We have lim,_, 639;_1 = 3lims, g 63;)—;1
= 3limy_,o ey—y_l, where Y = 3z
=3-1=3
30)

If f: R — Rissuchthat f(z +y) = f(z) + f(y) for allix, y € R, then f is continuous on ’ R if it is continuous at a single po

Answer : Let f be continuous at g € R.

Then lim; ., f(t) = f(z0)

limy, o f (2o + k) = f(z0)

Let x € R. Now, since

(f(z+h) — f(@)) = f (20 +h) — f (z0) we have
limp, 0 (f (zo +R) — f(z0)) =0

Therefore f is continuous at z.

Since x € R is arbitrary, f is continuous on R.





