Limits, Continuity and Differentiability

Questionl
If f(z) = 2 and g(z) = — 2“1 then

a® (\/1—w2—\/1+m2)
lim, ,o(f(z) —g(z)) =

TG EAPCET 2025 (Online) 2nd May Evening Shift
Options:

A.

3loga
ea

2loga

D.
loga

Answer: D

Solution:

z(a®—1)
1 —coszx
z(l—a”)

a® (\/1—m2—\/1+m2>

Given, f(z) =

And g(z) =
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o lim f(z) = lim M

z—0 z—0 1 —cosz
(a®-1)
= lim Z
z—0 Jl=cosz
x
oa® -1 x?
= lim X
z—0 1—coszx
.oat -1 . x?
= lim x lim ———
z—0 T z—0 1+ cosx
= loga x 2
= 2loga
Also, lim g(z)
z—0
z(1—a®)

= lim

ar (VIZ#? - VTv )
_lima:(l—af”) (\/1—$2+\/1+w2>

e (VIS - ViE )
(\/1—x2+\/1+a;2)

z (1 —a”) (\/1—w2+\/1—w2>

— 1
20 a* (1 —xz2 -1+ z2)
z(1—a") (\/l—mz—l—\/l—xZ)
— I
wli% am(—2x2)
(a® —1) (\/1—x2+\/1—x2)
= lim
z—0 a®(2x)
. a®*—1 V1224 V1 — 22
= lim x lim
z—0 T z—0 2a*
141
=loga x

2(1)
=log,a(l) =loga
-~ lim((z) - o(z)

—0
= lim f(z) — lim g(z)
z—0 z—0

= 2loga —loga =loga

Question2
asin x—bx+cr+x®
If f(z) = { 2los(lie)-2a%+at ¥ # 0

0 , =20

is continuous at x = 0, then
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Options:

Answer: B

Solution:

Given,

asin z—bzx+cz’+z?
f(CL') — { 2log(1+z)—2x3+z* ) & 7é 0

0, z=0

1s continuous at £ = 0

- lim (@) = £(0).

gt asinz — bz + cx? + z3 £0)
im — | =
z—0 2log(l + z) — 2x3 + 2+ \ 0

acosz — b+ 2cx + 32

= lim =0
z—0 (1J2rm) — 622 + 423
a—>
= 5 =0=a—-b=0
= a=1b
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Question3

Kvz+1 ,0<z<3 is differentiable,

If the function g(z) = {
me+2 ,3<x<5H

then K +m =

TG EAPCET 2025 (Online) 2nd May Evening Shift
Options:
A.

4

D.
0

Answer: B

Solution:

K\/iL‘—I—l, 0<z<3.

Given, g(z) = { N 5 P is differentiable
mx + 2, <z <

Since, g(x) is differentiable therefore it is continuous.

atz =3
lim f(z) = lim f(z)
z—3~ z—3"

= lim f(3 — h) = lim f(3 +h)
:}lliil(l)(K B3—h+1)) = }llii>1(1)(m(3—|—h) + 2)
=KvV4=m(3)+2
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= 2K=3m+2 o (2)
for0 <z <3

! _ 1
g(w)—Km/m

And for $3
g'(x) =m
for differentiability at x = 3

Lg'(3) = Rg'(3)

N K

—_—=m

2v/4

=K =4m ... (49)

On Solving Egs. (i) and (ii), we get

2(4m) =3m + 2
= 8m =3m + 2

2

And K=3%

K+m

[S1[\)
I
|
I
N

8
5T

Question4

If [x] is the greatest integer function, then

(3—|x|+sin |3—x|) cos[9—3x]
|3—z|[3z—9]

lim
r—3

TG EAPCET 2025 (Online) 2nd May Morning Shift
Options:
A.

0
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D.
2

Answer: D

Solution:

Since, x — 3, we have z < 3.

Slzl=zand |3 —z|=3-1z

As,z -3 ,3x — 9,509 -3z — 0"

Thus, [9 — 3z] = 0 for « slightly less than 3 and [3z — 9] = —1 for z slightly less than 3 .

' (3 —x +sin(3 — z)) cos(0)

Ta3e (3—=z)(—1)

— fim (3 —x +sin(3 — z))
3~ (3—=z)(-1)

Lett =3 — .
As,z — 37 ,t — 0"

(3—x+sin(3 —z))

S li
I N s T
. t+sint
= hm _—
t—0+ —t

int
—  lim <—1— s )
t—0+ t

-~ _~1-1 { lim Sl?t — 1]

t—0
= =2
- lim (3 — || + sin |3 — z|) cos[9 — 3z]
T3 |3 — z|[3z — 9]
— 2
Question5

Let' a ' be a positive real number. If a real valued function
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6931—3“3—2:—1-1 if = # 0
flz) = —eos(%) is continuous at z = 0, then a =
log3logd ifx=0

TG EAPCET 2025 (Online) 2nd May Morning Shift
Options:
A.

1

D.
4

Answer: A

Solution:

Given,
62—32—2741
——== r#0
f(w) — lfcos(;)
log3log4, z=0
Now, f(0) = log 3log4

6°-3"—2"+1

Now, lim, o f(z) = lim, T—cos(Z

— Jim 820D
z—0 1-cos(3

3*—-1  2°-1
:> ]_lm #
z—0 1- cos

(In 3)( 1112)[ m, o 4L =1Ina ]

2
and lim,_,, 1=coske COS’“ = %

ln3 In(2)
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Since, given function is continuous
So, lim f(x) = f(0
lim f(z) = £(0)

= 2a’(In3)(In2) = (In3)(In4)
= (In3)(In2)?> = 2(In3)(In2)
= 2°=2=d*=1

= a=1 (. aisapositive real number )

Question6

. (4:1:2—6:1:) (4a:2+6:1:+9)
lim —
:1:—>% V4 2:1:—\/5

TG EAPCET 2024 (Online) 11th May Morning Shift
Options:

A. V317

B. /316

C. /315

D. V314

Answer: A

Solution:

. 2¢(2z—3) (42 +62+9
iy 223 (d"460+9)

1/3_.31/3

8x3—-27
(21)1/3_31/3

lim 2z ‘
z—3

2
- 20> _ 12x3(3)
3 lim — == 3

:72><3><%><3%><%
:%x18><27><32/3:9><27><32/3

— 323+% — 3% — /317
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Question7

If the real valued function f(z) = [

is continuous at z = 0, then e* =

TG EAPCET 2024 (Online) 11th May Morning Shift

Options:
Al
B.4
C.e
D.2

Answer: B

Solution:

(42—1)* cot(z log 4)

sin(z log 4) log(1+z2log4) ’

ifz#0

To evaluate the limit of the function f(z) as « approaches 0, we start with the given expression and simplify

step-by-step:

. Y (4*—1)* cot(z1n 4)
J]éIE)I(l) f(x) - }:E}I%) sin(zIn4)In(1+z21n4)

First, rewrite the terms using a convenient limit form:

z_ 4
— lim (£2) ateoselnd)  1n(1402Ina)

2
20 (sin(xln4))2m2(ln4)2 o z2ln4 X z%In4
zInd

Here, consider the limit:

lim £=L — In4
z—0 T

lim sin(x 1ln 4 -1

2—0 zln4

. In(1+z?In4
lim 252 ) _ 4
x—0 z=n

Substituting these values into the expression:

Thus, the value of e* is:

ek:eln4 =4
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Question8

|2 cosz—1|
2cosz—1

If0 <z < 7, then lim, .,

TG EAPCET 2024 (Online) 10th May Evening Shift

Options:

s

A. does not exist at all points in [O, 5]

iy

B.=1,whena = 3

s

C.=—1,whena = 3

D.=1,when0 <a < 3
Answer: D

Solution:

Ifz e [0,5)cosz >%

(2cosz—1) 1

then, llmm_m = Seosa—1

Question9

|lz—al .

The real valued function f(z) = —— is

TG EAPCET 2024 (Online) 10th May Evening Shift

Options:

A. continuous only at x = a

B. discontinuous only for z > a
C. a constant function when z > a

D. strictly increasing when = < a
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Answer: C

Solution:

The function f(z) = % can be analyzed by considering different cases for the value of  relative to a.

For z > a, the expression |z — a| simplifies to z — a. Thus, the function becomes:

For z < a, the expression |z — a| simplifies to —(z — a), which means the function is:

fla) = < = -1

r—a

Thus, the function f(x) can be rewritten as a piecewise function:

1, ifx >a

UG {—1, ifr<a

Based on this function:
f(z) is a constant function (equal to 1) when z > a.

It is discontinuous at z = a because the limits from the left and the right of a do not match. Specifically, the
left-hand limit approaches —1 while the right-hand limit approaches 1, and thus the function does not have a
limit at this point.

In summary, f(x) is not continuous at = a and is constant when z > a.

Question10

If f(z) = 32 — 52" + T2 + 50 cos(z — 1), then lim JL W

TG EAPCET 2024 (Online) 10th May Evening Shift

Options:
A.-25
B. 25
C.-10
D. 10

Answer: C
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Solution:

Given the function:
f(z) = 321 — 5210 4 725 + 50 cos(z — 1)
We need to evaluate the limit:

o fA=h)—f(1)
Hm =y

K0}
>

o> S0 we can apply L'Hopital's rule.

This expression is initially an indeterminate form

Using L'Hopital's rule, the limit becomes:

lim =L£0=h)

hoo  3h*+3

We then evaluate this limit by substituting h = 0:

—')
3

To find f'(z), we differentiate f(z):

f'(z) = 452 — 502° + 35z* — 50sin(z — 1)
Substitute z = 1 into f'(z):

f'(1) = 45(1)* — 50(1)° + 35(1)* — 50sin(0)
f'(1)=45—-50+35+0

f(1) =30

Substitute back into the limit expression:

=20 =-10

Thus, the value of the limit is —10.

Questionl1
(ekw—l) sin kx 0
If the function f(z) = dtanz = 7 0 is differentiable at
P z=0
x = 0, then

TG EAPCET 2024 (Online) 10th May Evening Shift

Options:
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A.P=0,f(0) =&
B.P=0,f'(0)=—+
C.P=kf'(0)=-%

D.P=k, f'(0)=—+

Answer: A

Solution:

To ensure the function f(z) is differentiable at x = 0, it must also be continuous at this point. Therefore, we
need:

(eF*—1) sin kz
4tanz

=P

lim
z—0

Let's simplify the limit step-by-step:

Convert the expression using known limits:

limﬁ[e’”fl] sinkz ] . kz
750 4 kzx [ kx } w(M)Z

T

Recognize standard limits for small z:

: ekz—_1
oy S5~ 1
. sinkx
li = =1
lim 202 — 1
z—0 %

Plug these into the equation:

. 2.2
lim kﬁ
z—0

. 2
= lim % =P
z—0
. 2
As x — 0, the expression % —0,s0 P=0.

Since P = 0, let's find the derivative at x = 0:

eFh_1) sin kb
— 1 f(h)_f(o) — 13 tan
(@) = iy SRR = i

Applying the same logic and limits as before, the derivative becomes:

Therefore, P = 0 and f'(0) = %2.
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Question12

If Rolle's Theorem is applicable for the function

xPlogx, x #0
f(w)—{ 8 o7

= 0 0™ the interval [0, 1], then a possible value
Y L =

of pis

TG EAPCET 2024 (Online) 10th May Evening Shift
Options:

A.-2

B. -1

C.0

D. 1

Answer: D
Solution:

To apply Rolle's Theorem, we need the function to satisfy f(a) = f(b) while a # b. For this function,
consider :

limxPlogz =0
x—0

Expanding the logarithm using Taylor series, we get :

lim x? [ac —1-— (w;1)2 + (x;1)3 +.. ] =0

z—0

If p = 0, the limit does not approach zero.

Therefore, the minimum value of p that satisfies the condition for the limit to be zero is p = 1.

Question13
. 222+(3+2a)z+3a 11 < 22492420
I lim s e sare0 — o> then lim Z5=208 =

TG EAPCET 2024 (Online) 10th May Morning Shift

Options:
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A.-9
B. -4

c.—1
D.—¢

Answer: D

Solution:

. . 227+ (3+2a)z+3a __
Given, lim 22 tisteajrtse _ 11
r—r

4 T3—222-23z+60 9

Putz =4

_ 4 64—32—92+60
 324+12+8a+3a 64+11a

*.» Numerator must be zero

_ 44 _
= G—T— 4

22+92+20

Then, mlinil z2—z—20

445 _ -1
= 45 — 9

1i (z+5)(z+4)
e s 1wy

Questionl4

If the function
tan(axz — 1)

fl@)=q =1
b, dr=1

if 2 # 1

is continuous in its domain, then find the value of

6a + 9b*.

TG EAPCET 2024 (Online) 10th May Morning Shift

Options:

A.
284
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261

214

D.
317
Answer: A

Solution:

" f(z) is continuous at z = 4.

64 — 125 61
4 _= = —
J(4) 16 — 25 9
bt—-1 61
4%) = =
f(4%) I 5
244 +9 253
bt = 9+ =5 = 9b* = 253

" f(z) is continuous at z = 1

So. (1) = f(1) = H = % = (1) =a

= 6a + 9b* = 31 + 253 = 284

Question15

8tan®O+4tan26+5
(3—2tan6)*

lim, L
TG EAPCET 2024 (Online) 9th May Evening Shift

Options:
1
A —3

1
B. 1
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C.-4
D.1

Answer: B

Solution:

) 8tan*0 + 4tan26+ 5
lim

92— (3 —2tan6)*
. 8sin?# + 4sin?0cos? 6 + 5cost 6
= lim
05— (3cosf — 2sin )4

_ 8(1)*+4(1)%(0)2+5(0)* 8 1

B (3(0) — 2(1))4 T 2

Question16
(s g

Define f : R — R by f(z) = < a, z =0
| Viervaa' © >0

Then, the value of a so that f is continuous at x = 0 is

TG EAPCET 2024 (Online) 9th May Evening Shift
Options:

A. 8

B. 4

C.2

D.1

Answer: A
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Solution:

Given,

( 17(;025493 , x <0
fz) = 4 a , =20
N

z>0
\ V16+yz—4 ’

is continuous at z = 0

lim, o~ f(2) = £(0)

= lim, .- —1_;025 2 — g
. 1—(1-2sin® 2z)
= llmw_mf — = a
. in2
= lim, .o~ —251;12 2 — g
li 8 sin2z \ 2 _
= 1IMg0- (—2x ) =a
= 8(1)’=a=a=38

Questionl7

3sin:c_2tanav

limg o 50— =

TG EAPCET 2024 (Online) 9th May Morning Shift
Options:

A.0

B.1

C. log, 6

D. log, 3

Get More Learning Materials Here : & m @&\ www.studentbro.in



Answer: D

Solution:
We have,
3sinz _ 2tana: 0
lim ——— (— form)
z—0 sin 0
In3 (357 . cos z) — In2 (2227 . gec? z
3 ) a2 )

z—0 COS T

In3-1—1n2-1
= n3 - =In3—-In2=1In (g)

1

Questionl8

If the function

2

cos ar—cos 9z .
cosaz—cos9z  if o £ ()

f(z) = { .
16 ,ifx =0

is continuous at x = 0, then a =

TG EAPCET 2024 (Online) 9th May Morning Shift
Options:

A. £8

B. £7

C. £6

D. +5

Answer: B

Solution:

We have,
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cos ar—cos 9 :
cosar—cosdr | if g o

flz) =
16 ,ifz =0

Now, lim, o f(z) =16 ... (ii)

[.- f(z) is continuous at z = 0 ]

lim; 0 cosawx;;os% — 16
Take LHS

HS

lim,_,q cosawm;;os%

= lim, o %ﬁf)sin%

[using L." Hospital's rule]

—a? cos az+81 cos 9z

- hm:t%O p)

_ 812;az =16 [from, Eq. (i)]

81—a2=32=0a2=49=0a =47

Question19
(5 —6z ,if0<z<1
If f(z) = { is a real valued function, then at
z—1 :
= ifz > 1
x=1,fIis

TG EAPCET 2024 (Online) 9th May Morning Shift
Options:
A. continuous and differentiable

B. continuous but not differentiable
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C. neither continuous nor differentiable

D. differentiable but not continuous

Answer: B
Solution:
We have,

£ —6z, if0<z<1
f(z) =

fz’_ll , ife >1
f(1) =2and

limx—>1‘ f(l’) = limz—)l— (% - 6$) = 2= LHL
RHL = 1i1’11$4>14r f(x) — liIn:KAAJr it

S H 1-0 _ 21 __
—llmm_>]_+1——T—2

——
f(1) = LHL = RHL
= f(z) is continuous at z = 1

And for differentiability at z = 1,

LHD = limy, o {0210

. T3 —6(1-h)—£(2)
= limp 0 —

8—6(1—h)4—2(1—h)3
—h(1—h)3

= limy 0

0-+24(1—h)*+6(1—h)?

= lim;,_,g “[(1—h)3—3h(1—h)2]
= —limy_, % = —30

RHD = lim, o £&8-5)

h—2v1+h+2
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-7

= limp o
WF h+v1+h—1
= 2limj o — =L

h+2(1+h)—2v1+h

1
= 2limh_>0 —1 ;\/th =2 X =
R,

.+ LHD # RHD

Hence, at x = 1, f(x) is continuous but not differentiable.

Question20

i (14 ) (1 ) (14 %) oo @)

n—oo

TG EAPCET 2024 (Online) 9th May Morning Shift
Options:

A.16e!

B. 2¢(*T")

C.2log2 — 1

D. 2+ e(*7)

Answer: B

Solution:

(1+&)@+2)7"
L = lim

n—oo

(1+3)...(2)

= Jim (IH (1+_>>W

L= lim e(FZkau(+7))

n—0o0

Sum can be approximated by an integral in the limit as n — oo
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=13 % In (1 + f—;) ~ fol In(1+a?)dz

Using integration by parts

/lln (1+ 2?)de = [In (1 + 2?) - 2]}

2x2+2—2d
B 14 2 v

=In2— [/2dz+2 ) tirdz =In2—-2+ T

So, from Eq. (1), we get

L — eln2-2+% — 932 _ o(54)

Question21

}cliﬂ(l —z)tan (5z) =

TS EAMCET 2023 (Online) 12th May Evening Shift

Options:
A.w/2
B.2/w

C. 1

D.0
Answer: B

Solution:

lim(1 — z) tan (Zz)

rz—1
Letl —z=t=xz=1-t

So,as=t— 0
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) 7r
Now, }g%ttan <§(1 — t))
t

i W_l_ttﬂ't
2 2 ) &\ 7

= lim{tan
t—0

= lim t = E im 2t
= 1—>0 tan (%t) o }E—>0 (tan%t)
2 2
=—- 1 = =
Question22
If f/(9) =9 and f'(9) = 4, then lim M —
z—9 Vz—3

TS EAMCET 2023 (Online) 12th May Evening Shift
Options:

A.3

B. 4

C.6

D.9

Answer: B

Solution:

Given, f(9) = 9 and f'(9) = 4 and we have to find
V f(z)-3
Vz—3

lim, 9

Apply L' Hospital Rule, we get

1 g 1 g
i, 2VI@ @ 7m0
1m —
z—9 1 L_
2Vz V9
43
- 175 =
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Question23
i 223D

r—1 2JZ2+CE—3

TS EAMCET 2023 (Online) 12th May Morning Shift
Options:

1
A 55

2
D. — =
Answer: B

Solution:

. (2z — 3)(y/z — 1)

=1 2z 4+ 12— 3

e 3)(E-DWELY

=l (222 +2-3)(Vz +1)
(22 —3)(x — 1)

o1 (22 +3)(z — D(VZ + 1)
(2 —3) 1 1 1 -1

2+3) " (vyi+1 5 2 10

Question24

If a,b, c and k are non-zero real numbers and
lim x (al/“’ 4+ pl/E el 3k1/“’) = 0, then k =

T—00

TS EAMCET 2023 (Online) 12th May Morning Shift

Options:

A.0
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B. (abc)'/?
C. (abc)~1/3
D. 1

Answer: B

Solution:

To solve the given problem, we need to evaluate the limit:
limg o0 @ (aV/® + bV + cV/= — 3k1/7) = 0
We start by substituting © = %, which implies y — 0 as £ — co. The expression becomes:

YLpY LY 3kY
a¥+b¥+4-cv—-3k -0

lim
y—0 Y

Using the known limit:
. y_1
lim, o “T =log,. a

This allows us to rewrite the expression as:

a¥-1 b1 -1 | o
y Ty Ty 3 Yy ]_0

].imy_>0 |:
This simplifies to:
log, a + log, b+ log,c —3log. k=0

Rewriting it gives:

log, (ak_zc) =0

Thus, we have:

b
e 1

Solving for k, we find:

k = (abc)/?
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