Limits, Continuity and Differentiability

Question1

lim [z — log(coshx)] =

T—00

AP EAPCET 2025 - 26th May Morning Shift
Options:

A.

2

B.

0

C.

log 3

D.

log 2

Answer: D

Solution:

li_)m [ — log(cosh z)]
coshz = < e

. — 00,e* become negligible
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eZE
c.coshx ~ —
2

xr

= log(coshz) = log (%) =z —log2

= lim [z — = + log 2] = log 2

T—00

Question2
lim (\3/ x3 +4x? — /2?2 — 3:13) =
r—0o0

AP EAPCET 2025 - 26th May Morning Shift

Options:

>

=
ol

w0

Answer: A

Solution:

lim (\3/1:3-1—43:2 — Va2 - 3ac>

T—00

(o (2 3))
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Apply binomial expansion for radicals

T (0 ) 6 2e2)

4
:limw(l-l———l-i-i)

T—00 3z 2x
_ 1/4 3
= lim @ ;<§ 5)
4 3 849
R
Question3
( sina(z—[z]) .
e L ,ife <1
If a real valued function f(z) =< b+1 ,ifz=1is
24 p
e
continuous at z = 1, then bsin a = ([z] denotes the greatest integer
function)

AP EAPCET 2025 - 26th May Morning Shift
Options:

A.

6

B.

4

C.

log, 9

D.
logg 2
lim

rz—1-

Answer: C
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Solution:

*.* f(z) is continuous at x = 1

s lim f(z) = f(1) = lim f(=)

z—1- r—1+
. . sina(z—[z
So, lim f(z) = lim [e =Ta] ]
rz—1" r—1"

. sina(z—0) .
= lim (QT) = eSina
z—1-

|a:2+m—2|
r—1

and lim f(z) = lim

z—1t z—1+

= lim Ul lim (z +2) =3

z—1* (z-1) z—1t

= b=2and e’"® =3 = sina = In3

Hence, bsina = 2In3 =1n9

Question4

x+2sin x+3tan x—tan® x

lim >
t—0 Vz2l42sinzttanzt3—Vsin2z—2tanz—2z+3

AP EAPCET 2025 - 26th May Evening Shift
Options:

A.

2V/3

B.

10

C.

25
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V17

Answer: A

Solution:

z4+2sinz+3tanz—tan® x

lim
20 \/w2+2 sin z+tan z4+3—+/sin® z—2 tan z—z+3

After rationalisation
(.’z: +2sinx + 3tanx — tan® m)

(\/m2+2 sin z+tan z+3+ \/sin2 r—2tanz—z+3

ili% z2+2sin r+tan z+3—sin? z+2tan z+7—3

. <1+ 2sinz 3tz;:nw _ 3ta;13z>

T

(\/w2+2 sin z-+tan z+3-++/sin? z—2 tan w7w+3)

lim 2si t in2 2t
ST an T Sin< xr an
z—0 w(1+$+T+T*T+T>

1+2+3)(V3+v3 6x2v3
(1+2+3)( ) _ 2 — 923

= T (124112)

Questions

(3—z)%(6+x)3°
(12+x)38(9—x)?2

lim
Tr— 00

AP EAPCET 2025 - 26th May Evening Shift
Options:

A.

360
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0

Answer: B
Solution:

Given,

. B—2)B(6+ )%

lim
2=o0 (12 4 x)38(9 — )22
o3 1) (8 1)
22

= lim =
SR ()N
(174"

T

SR E

(£ — 00 )

250
L R D A ()

12
7—)0

9
\fE—)O)

Question6

If a real valued function

log(1 + [z]), x>0
fl)=14 sinlz], -1<z<0
k(z] +[z]), =z<-1

is continuous at x = —1, then k =

AP EAPCET 2025 - 26th May Evening Shift
Options:

A.

—7/2

B.
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D.
/2
Answer: D
Solution:
We have,
(log(1+[z]) =0
flx)=4¢ sinlfz] -1<z<0
E([z] + |x|] z<—1
*.* f(=) is continuous at z = —1

S fEY) =F(-17) =7 (1Y)

sin '(=1) =k ([-17] +|-17|) =sin" ' [-17]
= _Tﬁzk(—2+1)=_—

= —k=-7n/2

k=5

Question7

. s 3 I o
lim 2n[sm —|—sm +51n2n—|—...—|—sm2]—

n—oo

AP EAPCET 2025 - 26th May Evening Shift
Options:

A.

1

B.

0
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4
D.
3
Answer: A
Solution:
lim T sin il + sin 2m + sin 37T+ +sin7r}
oo 2m |0 2 m om 2
e (525 (50) <2—+7>
= lim — - sin
o G g) 2
sin T
:llml ( 4) 51n<l+1)
n—oo 2n s1n% 4n 4
. (1/vV2) . /7 =«
_nh—?;lO% (sin%) 'SIH(E+Z>
.
1 .
=2.-—sinw/4=1
V2
Question8

[x] represents the greatest integer function. If
lim cos[z]—cos(kz—[z]) — 5, then k =

2
z—0+ z

AP EAPCET 2025 - 24th May Morning Shift

Options:

s ¥ a7
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D.
9

Answer: A

Solution:

Since, z — 07, so, the greatest integer function [z] equals 0 as 0 < z < 1.

Now, Lim cos[m}fcos;(ka:f[w]) _5

z—0+ z

N lim cos(O)—cc;s(kx—O) _ 5
z—0+ K
. 1—cos(kx)
lim =5
z—0*t x2
2sin? (&
= lim 7) —5
z—0+t xz
in? (k. 2
sin
= lim 2 (%) F
z—0+ (k_:v)2 4
2
2 in(0
PO P L1 C) R
4 6—0 0
20
k* = 5 = k=+v10
So, k=+10
Question9
lim rtan2zx—2x tanx _

70  (1—cos2z)?

AP EAPCET 2025 - 24th May Morning Shift
Options:

A.

|
o=
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o =

a

NI

<

1

Answer: B
Solution:

. Ttan2r —2ztanzx
lim
z=0 (1 — cos2z)?

2tanz
Ty — 2ztanz

= lim 5
*9 (1-(1-2sin’2))

1
2z tanz (m — 1)

= lim -
z=0 (2 sin? :1:)
2z tanz(171+tan2 z)
2zt - tan?
. 1—tan?z . rtanx an- x
= llm - 4 — llm 1
z—0 4sin* x =0 4sin* x (1 — tan? a:)
-3
Sl T
~ lim ztan’z 1 otz

z—0 2gin (1 — tan? a:)
1

= lim - lim

im
z—0 2 (1 — tan? ac) .cos2z -sin®z

=0 2 cosd (1 — tan? a:) z—0 sinx

— 1 . . M

b rrserren S R LB
_ 1 _ 1

T2 2

= =1]

Question10

( (e*—1)log(1+x)

, 1fx>0

sin?

If f(z) = 2,

if z = 0 is continuous at x = 0, then

\ tan? z

Get More Learning Materials Here: &

cos 4z —cos bz : ifz <0
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AP EAPCET 2025 - 24th May Morning Shift

Options:
A.

4

D.
7

Answer: A

Solution:

Given, function

(e‘“”fl.) l;)g(ler) . z>0
f(x) — sin® z

cos 4x—cos bz
i, ~ o+ =0
an? z

is contivous at x = 0

Since, f(x) is continuous at z = 0

So, zli%l— f(z) = lim,_o+ f(z) = f(0) and f(0) =

. e’ —1)log(l+=z
Now, lim %
w;)0+ sin- r

Applying L'hospital rule, twice, since it is an indeterminate form +-.

ar e 71)
ae® log(l+a)+—

2coszxsinx

So, lim

z—0+

0
0

This limit is again % form, so apply L'Hospital rule again.

ooz we_*l e
log(1+z)+ 20 o=

1+z) 1+a

lim
z—04 2cos? z—2sin’ z
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Since, lim f(z) = f(0) = a =2

z—0+

cos 4z—cos b

Now, lim >
20— tan® x

. _9 sin( 4ac;bw ) sin( 41;173: )
- zli%l_ tan2z

—2s8in (#) sin (@) -cos’x

= lim -
z—0~ sin“z .2
$2
—2 sin( 41424;1) 4dz+bx sin( 4151;1) 4z—bz 2
4x+bx . ( 2 ) . (4sza:) ( 2 ) + COS™ T
]_i:[{)]; 2 — 2
r— 51;17_217 . {1,'2
. _2.1.(4m—2|—ba:).1_(4a:5bz)_cos2m . sinz
= lim - lim =1
z—0" 122 z—0 xTr
. —2(162* — b*z?) )
= lim -cos‘zx
z—0" 4%2
b — 16 b2 — 16
= lim u-coszm: -1 -+ lim cos’z =1
z—0~ 2 2 z—0"
_ b2—16
)

Also, Tim f(z) = (0)

= B 92 =4116=20

Now, Vb2 —a2=420—-22=120—4=+16=14

Questionll

2 o2 .4
. z”sin”(3z)+sin”(6x)
lim (1—cos 3z)?

z—0

AP EAPCET 2025 - 23rd May Evening Shift
Options:

A.

580
9

B.
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Answer: A

Solution:

. x2sin?(3z) + sin*(62)
lim
250 (1 — cos 3z)?

i 2% sin’(3z) + sin(6z)

S (2 ()]

For small-angles {".-  — 0}

sinkx — kx
2 2 4
L 262’ 4 (62)

)

:limM: im 1305 % 4
=0 .4 [%]2 z—0 81

45, B

27 9

Question12

If a real valued function

((1+sinz)*®*, —7w/2<z<0

f@)={ @ z =0

2/x 53/
¢ te 0<z<m/2

\ ae?/z+bed/= )

is continuous at x = 0, then ab =
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AP EAPCET 2025 - 23rd May Evening Shift
Options:

A.

e

D.
-1

Answer: C

Solution:

(I+sinz)*=*, —F<x<0

f(x) = @ 70
, 0<z <5

So, lirgl f(z) =lim, - (1 + sinx)cs®
z—0-

Lety = (1 + sinz)®®”

= Iny = coszIn(1 + sinz)
_ In(1 +sinz)

sin x

= y=e

. lim (14 sinz)?* = e = a = £(0)

z—0~

2 3
and lim f(z) = lim =S+
z—0t z—0" agez+be?

3 1
er(eTa)
= llm 37 1 N — b
r—0t ew (e-eT+b)

1
e

So,e =1 =b

Hence,ab=e¢-= =1

o=
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Questionl3

lim (cosec z—cot z)(e*—e ™)
z—0 V3—+/2+cosz

AP EAPCET 2025 - 23rd May Evening Shift
Options:

A.

3v2

43

Answer: D

Solution:
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L (cosecz—cot z)(e® £ T)

750 V3-v2cosz

Convert, cosec zand cot zintosinzand e —e ¥ = 2sinhzx

5 gind I
- (—25;13‘;;% -zsiniw:)
20 /3 /24 coszx
e 2tan § - sin hz " V3 4+ 2+ cosz
40 /3 _ /2 Fcoszx V3 4+ 2+ cosz
2tan £ . sin hz(v/3 + v/2 + cosz)

T30 1—cosz

. 2tan £ -sinhz(v/3+ /2 +cosz)
el 1—cosz

gcf:f .sinhx(v3 + /2 +cosz)

— lim g

z+0 2sin® £

l sin hz(v3 + /2 + cosz
= lim

T30 cos 5 -sin 5

0= z—:-l d si ;r_};r.
i cCOos — and Sim — b
2 2 2

simhx = ¢

_EWIHVERD, e o

= 2(2v/3) =44/3

Question14

The quadratic equation whose roots are [ = lim ( 350 0_94 sin’ 0 ) and

0—0
1 2tan 6 .
m = lin (gremy ) i

AP EAPCET 2025 - 23rd May Morning Shift
Options:

A.

z?+52+6=0

B.

2 —5x+6=0
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22 —bx—-6=0
D.
22+52—-6=0

Answer: B

Solution:

. sin . sin 3
[=lim3 ( 99)—})5%4-( 80)°.02=3x1-4x0=3

T 2tan 6 1 _ 1 _
m = lim (2480 x L) =2 x 1 x () =2

.". The quadratic equation whose roots are 3 and 2 is

2 —5x+6=0.

Questionl5

lim 3zx+4cos? _
z—00 v/ x2—5sin®z

AP EAPCET 2025 - 23rd May Morning Shift

Options:

A.

3
5

w0

SRS

a
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Answer: C

Solution:

4 2
Let I — lim rf4cos’@

— .
o0/ x? —5sin’z

2
L (3 + 4C(;S2m> sinz \ 2 sin (%>
= 11_>m le = lir% N
x\/1—5( z)? v v Y

T
3+0
= 11m (y sin ( >> (0 x a finite quantity ) = 0 = i =3

Question16

If a function,

3 2 3_31_1+2_1.3
( V1+az2+bx £62\/1 axr?—bx . T <0
f(zx) = < 5, x =10
tan 3x—sin 3x
\ T , x>0

is continuous at x = 0, then the geometric mean of a and b is

AP EAPCET 2025 - 23rd May Morning Shift
Options:

A.

o oo

w0

[N e)

a
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NI )

Answer: B
Solution:
o1 1
(1—|—amz—|—b;1:3)*—(l—amz—b;ﬁ)* 0
— lim 5 (form —)
z—+0 £ 0
1 1
_ 3 (1+ az +b2%)? : (2az + 3bz?) — £ (1 — az? — bz®)*® Y(—2az — 3bz)
x 30 2r
Using L Hospital rule)
: =2 ] 2
EH‘{I{‘D{‘D:I 3 {Eﬂlﬂ} 3{1 0 D‘:I 3 I: 2a l]:l
= 2
lcancel  from both N” x Dr)
. e 4a __ 2a .
I T i -~ (1)
RHL
(3z)*  2(3z)°
( T+ 3 = & 15 st
(3z)*
. tan 3z —sin3z _(353_ - )
oz b ozt bz?
" ZTTI& + 27;'1 + (higher terms are zero) 27
oz El?' bx3 N E
f(0)=5
= flx)iscontinuous at z = 0.
2a _ _ 2
3 2b
G g 15 h— 27
Z= 10
5 2% 8
. Geometricmeanof aand b = v'ab = ?d X 10— 9
Question17
(x| denotes the greater integer less than or equal to x. If
.1
{z} = z — [z] and lim — 22D — ¢ then sin @ + cos 6 =
z—0 2—{z}

m @g www.studentbro.in
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AP EAPCET 2025 - 22nd May Evening Shift
Options:
A.

-1

D.
V2

Answer: A
Solution:

Evaluate [z] asz — 0~
As x approaches 0 from the left [z] = —1{z} asx — 0~
{z}=z—-[z]=2z—-(-1)=2+1
asz — 07, {z} =1
. sinT(z + [z])
lim
z—0~ 2 — {x}
1 .
_ iy SO (z —1)
z—0- 2 — (CE + 1)

— lim sin~(z — 1)
z—0~ 1—=x

as x — 07, the limit becomes

sin~1(—1)

N —
-0 2 2
Therefore, § = —5
sin @ + cos § = sin (—%) + cos <_%>

= -1
sinf + cosf = —1

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



Questionl8

n

; 1 2, —

Y 2 32 K =
k=1

AP EAPCET 2025 - 22nd May Evening Shift
Options:

A.

b

&

w8

a

w8

<

INES

Answer: C

Solution:

1 n
*>
n—oo n, pr

. 1 n(n+1)2n+ 1)z
= lim —
n—oo n 6

n-n-n(l%—%) (2+%)m

Question19

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



Let f : R — R be defined by

([ a4 Sir;[ﬁl] : ife >1
| sinfz—1]—[z—1] .
Lb (CEDEE ife <1
where [t] denotes the greatest integer less than or equal to ¢. If f is

continuous at x = 1, thena + b =

AP EAPCET 2025 - 22nd May Evening Shift
Options:

A.

0

B.

D.
3

Answer: B

Solution:

Since, f(x) is continuous at z = 1

= lim f(z)=f(1)=1

r—1-

= 1
A f(=)
Now,
. T __J sinfz—1]-[z—1]
Jlim f(e) = Jim b - { 2LeAppt )

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



Putz —1=t

=b+(—sinl+1)=b—sinl+1

and

lim f(z) = lim (a - SI—HLIH-)
z—1t r—1+ =
Putz — 1=t

= lim (a—sﬁ—nE]-):a—l

x—1+ t
By Eq. (i),a =2and b — sinl4+1 =1

= a=2andb=sinl
= a+b=2+sinl

Question20

VIV V2

T =

lim
y—0 Y

AP EAPCET 2025 - 22nd May Morning Shift

Options:

Get More Learning Materials Here: & m
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D.

1
4V2(1+V2)

Answer: A

Solution:

lim (1+\/Ty4) %7\/5

T
y—0 Y

Using L'Hospital's rule,
& -1
_ %[1+ \/1+y4} (%(14—:1/4) g 4y3)
lim

y—0 493

EEIOM

Question21

k_
If lim <227esde = &, then lim 520 =
z—0 -

AP EAPCET 2025 - 22nd May Morning Shift
Options:
A.

0

a

o=

o

N
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Answer: D

Solution:

cos 2x — cos4dzx

lim
z—0 1 — cos2x

. 2sin3zsinz
=0  2gin‘zx

3sinxz — 4sin®

im - =3=k
z—0 S x

. [z —2T7 . 3x?
Now, Jing (ﬁ) gt
332 1
C4(3)3 4
Question22

' I+cosx.x<0

Fal

If the function f(x)={a-x0<x<2
| g g
x“=-b,x>2

e

. . 7 7
1S continuous E‘s-'f.‘l'}”ﬂ.'llt".‘l‘f.‘. thena”+ b~ =

AP EAPCET 2025 - 22nd May Morning Shift
Options:

A.

4
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12

Answer: B

Solution:

1+ cos, x<0
f(z) = a—z, 0<z<2

z? — b2, z > 2
li = li
g ) = Jop S)

2=a=a=2

lim f(z) = £(2) = lim f(a)
T2~ z—2T

= a—-2=4-b'=0b"=4
a?+b2=38

Question23

522 —x2sinbx .
z cosdz+T7|x|>—4|z[+3

lim
r——00

AP EAPCET 2025 - 21st May Evening Shift
Options:

A.

NSy

NS

|
EN[S)

D.

5
7

Answer: C
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Solution:

5% 22 sin 5z
z cos da+7|x|3—4|z|+3

lim
T——00

Given, z — —00 = % — 0~
z| = -z

Now, dividing N* and D? by z3, we get

5— sin 5
00 $_7+_2+i3
xT T xT

Clearly, lim 252 —
T——00
and lim <= —
z——00 T
. 523 — 22 sin b
oo lim
e——oo g cosdr + T|x|® — 4|z| + 3
_5_ 5
-7 7

Question24

If lim f(z) =p, lim f(x) =m and f(a) = k, then which one of the
r—a-

x—a™’
following is true?

AP EAPCET 2025 - 21st May Evening Shift
Options:

A.

When p — k # 0 and m — k # 0, then f(z) is continuous at z = a

B.

When p — k = 0 and m — k # 0, then f(x) is left continuous at z = a

C.

When p — k # 0 and m — k = 0, then f(x) is right continuous at z = a

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



D.
Whenp —m = 0 and p — k = 0, then f(x) is right continuous at z = a

Answer: D

Solution:

e @) = Ji flz) = m

and f(a) =k

LHL = RHL = f(a)
p:m:k

p—m =0andp— k = 0, then f(z) is right continuous at z = a.

Question25
If a function f defined by
( 1—(;0;43:, x <0
_a_ —
f@y=4 v 70
16++/z—4
\ v 1640

is continuous at x = 0, then a =

AP EAPCET 2025 - 21st May Evening Shift
Options:

A.

8

B.

4

C.
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D.
2

Answer: A
Solution:

We have, f(0) = a
1 — cosdx 16

LHL = lim f(z) = lim ——5— x 7¢
. 1—cos4x 1

RHL = lim f(z) = lim vz
2207 =20 /16 + /z — 4
i Vz[v/16 + /z + 4]

=0 16+ +/z — 16

=1lim\/16++vz +4=38
z—0

a=28

Question26

lim (v/2)—+/1+cosz _
T—>00 \/15+COS 2x—4

AP EAPCET 2025 - 21st May Morning Shift
Options:

A.

Sl

w

S

a

V2
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D.
.
Answer: A

Solution:

lim v2—+/1+cosz
z—00 V 1b+4cos2zx—4

By rationalizing N" and D", we get

2—1—coszx v/ 15 + cos2x + 4

alclgtl) 2+\/mx 15 + cos2z — 16
~ lim 1—cosz " 444
2—0 —(1 —cos2zx) /9442
8 1—0(23593 X 2122
= lim -

Using result lim,,_,o 1=5°% = 1

2 2

Question27

If a real valued function

z2+(a+3)z+(a+1) when z # —3

—5 , when £ = —3

is continuous at ¢ = —3, then lim,_,, (2 + =z + 1) =

AP EAPCET 2025 - 21st May Morning Shift
Options:

A.

ENES
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o Jor

a

3

D.

2
5
Answer: A

Solution:

. z2+(a+3)z+(a+1)
lim z+3

r—3
Itis % form

lim 2 — 6 4a4+3=0a-3

r—3

* f(z) is continuous a — 3 = —

oo

2 2
1

lim (z° +z +1) :—+_+1:_+§
T+ 4 2
146 7

T4 4

Question28

: rztan2z—2ztanz _
ili% (1—cos 3z)(cosecz—cot z)?

AP EAPCET 2025 - 21st May Morning Shift
Options:

A.

|
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Answer: C

Solution:

rtan2xr — 2z tanz

I
20 (1 — cos 3z)(cosecx — cot )2

2xtan [ﬁ — 1]

- lin% 1 3 1 2
o 7{?:;:)52:” x (3.’B) |: sﬁloaszx]
2wtana:( — 1+ tan? a:) x sin? z
a0 (1— tan®z) Locosde (éﬁgw
1 _ 2
L gL cosz)”
12
L2 tanz tan? z sin? z
= 1111(1) 6 . T N
xr— —_
2 zt x (3)
2 16
=lim—x2x4=—
z—0 9 9

Question29

Match the functions in Column I with their properties in Column II.
In the following [ = | denotes the greatest integer less than or equal
to x.

Column | Column Il
A z|z| I Strictly increasing and continuous in (—1, 1)
B \/m I Continuous but not differentiable in (—1,1)
C z + [z] Il Differentiable in (—1,1)
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Column | Column Il

D||lz—1|+ |z + 1|+ |z||IV Differentiable in (—1,0) U (0, 1)

V | Strictly increasing and not differentiable in (—1, 1)

The correct match is
AP EAPCET 2025 - 21st May Morning Shift
Options:

A.

A-III, B-V, C-II, D-I

B.

A-II, B-III, C-I, D-V

C.

A-1, B-II, C-V, D-IV

D.

A-1V, B-1, C-V, D-1II

Answer: C

Solution:

Which is continuous and strictly increasing
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> X

(B) f(z) = v/[z] = { vae 2 Of’(:z:) = —L1_(&£1) Which is not defined at = 0, this is continuous but
V—z,2 <0 2V
not differentiable at x = 0
x—1, —-1<z<0
©) flz) =z +[z] = z, 0<z<l1
z+1, 1<z<2

This is strictly increasing but not differentiable at integer.

(D)f(z) = |z — 1] + |z| + |z + 1]
=3z, —-1<zx<0

=<¢2—-z, 0<z<l1

3z, 1<z <00

Clearly, it is not differentiable at z = —1, 0,1 but differentiable in (—1,0) U (0, 1)

A-l, B-II, C-V, D-IV

Question30
Consider the following functions
1 1
J— ,a'; < —_
L f(CC) — 21 2 > ?
(3 -2)" z>3

IL f(z) = |3z — 1|
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IIL. f(z) = z|z|
IV. f(z) = ||

Then, on |0, 1] Lagrange's mean value theorem is applicable to the
functions

AP EAPCET 2025 - 21st May Morning Shift
Options:
A.

11, IV
1, T

I, 111
D.
I, IV

Answer: A

Solution:

1

D) f(z) = {(7:2)2 )
2

f(z) is not differentiable at z =

vV A

1
2
1
2

LMVT not applicable

(I f(z) = 32 — 1

f(z) is not differentiable at z = %

.. LMVT is not applicable.

(III) f(z) = z|x| it is continuous and differentiable in (0, 1)

= LMVT applicable.
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(V) f(z) = |z| it is continuous and differentiable in (0, 1)

.. LMVT is applicable.

Question31

: n+1 n-+2 n+3 n+2n _
wh—glo [n2+12 T w2z T onrgar T T nagey | T

AP EAPCET 2025 - 21st May Morning Shift
Options:

A.

tan™ 2 + 1log3
B.

T+ llog3

C.

tan!2+ 3log5
D.

= + Lllogh
Answer: C

Solution:
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= (tan"'z)’ + (%ln 1+ m2)>

1
= tanil 2 + 51115

0

Question32

1+2 0<z<1

Letf(:l:):{ awa’ Ly

of the cubes of the possible values of a is

If lim,_,; f(z) exists, then the sum

AP EAPCET 2024 - 23th May Morning Shift
Options:

Al

B.5

C.9

D.7

Answer: D

Solution:

31513} f(x) exists
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Now, lim f(z) =1lim f(1 — h)
z—1- h—0

2(1 — 2
zlim(l—l— ( h)):1+_
h—0 a a

and limg 1+ f(z) = limp—o f(1 + h)
= limy ,ga(l+h)=a

1+%:a
a+2=a’
a’—a—-2=0

a’>—2a+a—-2=0
ala—2)+1(a—2)=0
(a—2)(a+1)=0
a=—1,2

A 2 2 R

.". Sum of the cubes of the possible values ofais —1 4+ 8 = 7.

Question33

Let [P] denote the greatest integer < P.If 0 < a < 2, then the

number of integral values of ' a ' such that lim ([aﬂ — [m]2) does
r—a

not exist is

AP EAPCET 2024 - 23th May Morning Shift
Options:

A.3

B.2

C. 1

D.0

Answer: B

Solution:

Atz =0

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



LHL = lim ([2?] —[z]?) =0—-1=-1

z—0~

RHL = lim ([z°] —[z]*) =0-0=0

et
- LHL # RHL

Limit does not exists at = 0.

Atz =1

LHL = lim, 51~ ([#*] — [z])) =0—-0=0
RHL = lim, ;- ([#?] — [2]*) =1-1=0
As LHL = RHL, so limit exits at z = 1

Atz =2

LHL = lim ([2°] = [2]*) =3 —-1=2
RHL = lim ([2°] - [2]*) =4 -4 =0

As LHL # RHL, so limit does not exists. Hence, there are two integral points where the limits does not
exists.

Question34

Va’—aztz’-vz?tarta? :
If f(gc) = Vatz—ya—z y & 7& 01s
K €T — O

continuous at x = 0,
then K is equal to

AP EAPCET 2024 - 23th May Morning Shift
Options:

A. —/a

B. va

C.-1

D.a++a

Answer: A

Solution:

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



As f(z) is continuous at z = 0

(0) = lim f(z)

Va2 —azr+ 22— Vz?+azx+a?
K = lim
20 vVa+z—+va—z

va? —azx + z? — Va2 + az + a?
va+z—+/a—=zx
y Va2 —azx+ x>+ Vz?+azx+ a?

\/az—aw+w2+\/m2+aw+a2)
X\/a+m+\/a—x
vat+z+ya—z

. —2az(va+z+/a—x)
= lim

220 op (\/m2 —aw+a2—i—\/m2+aw+a2)

—a(2+v/a)
- 2a - —\/E
K=—-a
Question35
ax? 4+ bxr — %, x <1
If f(x) = 3xr — 3, 1 < = < 2is differentiable Vx € R,
b3 + 1, x> 2

then a — b is equal to

AP EAPCET 2024 - 23th May Morning Shift

Options:

A.

ool

5
B. 3

11
c. i

D.

N

Answer: A

Solution:
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faaz2—|—b:c—%, x <1
flz) = 3z — 3, 1<z <2
bx3 + 1, x > 2

3, 1<z <2
3bxz?, x> 2

2ax + b, x <1
ro-

As, the function is differentiable at x € R,

lim 2az + b = 3 and lim 3bz> = 3
r—1 r—2

:>2a+b:3and12b:3:>b:%
1 11 11
2a—3—zé2a—7:>a_?
po L 1.9
T0TR LT
Question36

In each of the following options, a function and an interval are
given. Choose the option containing the function and the interval for
which Lagrange's mean value theorem is not applicable

AP EAPCET 2024 - 23th May Morning Shift
Options:

A flz)=lz|,1 <z <5

B. f(z) = [z], [v2, V3]

C. f(z) =log (z2 — 1), [L,e — 2]

D. f(z) = €%, [—e, €]

Answer: C

Solution:

For option (a), f(z) = || =zas1 <z <5

As f(z) is a polynomial function in its domain, so it is continuous and differentiable.
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fl(z)=1,f(1)=1and f3) =5

=1¢€[1,5]

.". Lagrange's mean value theorem is applicable.

For option (b)

f(z) = [z] = 1 forz € [V2,V3]

As f(z) is a constant function, so Lagranye's mean value theorem is applicable.

For option (¢),

The function f(z) = > — 1 is continuous if z2 — 1 > 0 i.e. either z < —1 or z > 1.
Forz=2122-1>0,but % —-1<0

So, the value is not within the domain Thus, lagrange mean value theorem is not applicable.

For option (d), f(x) = e® is continuous and differentiable over [—e, €]
£'(z) = e and f(~¢) = 2 () = e*
_fO) @) e -

!
fle) = b—a et+e
_ (ee)2 1
e x 2e
B e 1 1
9 2ectl < [_6’6]

.". Lagrange mean value theorem is applicable.

Question37

z—|z|
The function f(z) =< 2 ’ z 70

2, x =10

AP EAPCET 2024 - 23th May Morning Shift
Options:

A. 1s continuous, Vz € R

B. has maximum value 2

C. has neither minimum nor maximum

D. has minimum value 2
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Answer: B

Solution:

z—|z|
f(x)z{T’ w70
2, z=0

2, <0
=<0, >0
2, z=0

xz, ife >0
 lel =

—x, ifr <1

.". f(z) has maximum value 2 and minimum value 0 .

Question38

[22—3|

lim is equal to

T— 0

AP EAPCET 2024 - 22th May Evening Shift

Options:
A.0

B. oo
C.-3
D.2

Answer: D

Solution:

. 2z—3
lim —
T— 00

= lim(2—m—§>:>2—limE

T—00 T X T—00 T

= 2-0=2
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Question39

cos 2x—cos 3z
4x—cos bz

lim

is equal to cos 4z — cos 5x
z—0

AP EAPCET 2024 - 22th May Evening Shift
Options:

A 3

B. 1

C.3

D. £

Answer: A

Solution:

: cos 2z—cos 3z 0
}clil’(l) cos 4z —cos bz ( 0 form )

By L' Hospital rule,

— 1; —2sin 2z+3 sin 3z 0
- }}i}% —4 sin 4z+5 sin 5z (O form )

Again by L' Hospital rule

. —4 cos2x + 9 cos 3x
= lim

z—0 —16 cos4dx + 25 cos bz
—4x1+9x1 5

T T16x1+25x1 9

Question40
222+ (k+2)z+9
If a real valued function f(z) = W 0 rT73 is
1, forx =3

continuous at x = 3 and [ is a finite value, then [ — k is equal to
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AP EAPCET 2024 - 22th May Evening Shift
Options:
A 3

124
B. 53

C.24
D. 32
Answer: B

Solution:

Given that

222+ (k+2)z+9
fl) = { T for x # 3
l forz =3

is continuous at x = 3

= RHL = LHL = Value of function
. 222+ (k+2)z+9
. lim
rz—3+ 31}2 —T7x—6

= Value of

function at z = 3

. 2:v2—|—(k—|—2)m+9
= lim =
r—3t 3%2 —T7z—6
. 222+ (E+2)z+9
= lim =
=3+ (3 4+ 2)(z — 3)

l

For limit to be exist, numerator also have a factor (x — 3) so
222+ (k+2)z+9=(z—3)(2z +a)
Expand and equate the coefficients

k+2=a—-6
9= -3a=a=-3=k=-11

So, 222 + (k+2)z + 9 = (z — 3)(2z — 3)

. (z—3)(2z—-3)
Then, xhj% G @3 — 1
6-3 3
= gn=l=l=11

— 3 __ 124
SO,l—k—ﬁ+11—T
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Question41

glvi_% [% o eml—l} —

AP EAPCET 2024 - 22th May Morning Shift
Options:

A.0

B. 1

C.2

D. 1/2

Answer: D

Solution:

lim [+ — =] = lim £=1==
x—o [ € _1} z—o (€1

Using L'Hospital's rule

e*—1
er—1+zxe®

= lim
r—0

Again, using L'Hospital rule, we get

. T o
= lim < = 5= :%.

g—yo €° € taer 2e°+0
Question42
( 0, €Tr — 0

2—z, for0<ax<l1
Let f(z) ={ 2 forx =1
%—x, forl <z <2
=3 forx > 2
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then which of the following is true

AP EAPCET 2024 - 22th May Morning Shift
Options:
A.

f is right continuous at z = 0

B.

f is left continuous at z = 1

C.

f is right continuous at z = 1

D.

f is continuous at x = 2

Answer: D
Solution:
0, x=0
2—z, for0<z<l1
f(z) = 2, forz =1
% —x, forl<z<2
_73, forx > 2

continuity at x = 1

As z approaches 1 from the left

)=

: 1 g _
lim f(z) =53 -1

The value of f(z) atz =1

(1) =2

LHL # RHL

Therefore, f(x) is not continuous at z = 1
Continuity at x = 2

As x approaches 2 from the left (1 <x <2)
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li =1 _9—-_3
1:5?* f(:B) 2 2

The value of f(z) at z = 2

The LHL and actual value of the function at £ = 2 are equal to RHL

lim f(z) = £(2) = —

r—271

oo

Therefore, f(x) is continuous at x = 2

Question43

If f(z) = (=)~ is continuous at z = 0, then f(0) =

AP EAPCET 2024 - 22th May Morning Shift
Options:

A.e?

B. €’

C.e™?

D.e™

Answer: B

Solution:

z\1/z
f@) = (1)
We will calculate the limit of this expression as x approaches 0 .

Let L = (Lz)'/*

11—z

L =lim, o ~ln (%f—i) e (i)( natural log )
— 142
Lety = log =

= log(1 + ) — log(1 — z)
Using Taylor's expansions for log(1 + x) and log(1 — ) around z = 0

log(l+z)~z
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log(l—z)~ —=z
Then,y =z — (—x)
y:2:1::>10g(if—£) =2z... Eq.

From Eq. (i), we get

1 1
10gL=lim—1n< +x)

z—0 T 1—=x

.1 .
= lim — X 2z using

z—0 @
log L = lim 2

z—0
logL =2
flz)=L=¢’

-+ f() is continuous at, z = 0, f(0) = e?

Questiond4
The function f(z) = |z — 24| is

AP EAPCET 2024 - 22th May Morning Shift
Options:

A. Differentiable on [0, 25]

B. not continuous at ¢ = 24

C. neither continuous nor differentiable on [0, 25]

D. Continuous on [0, 25] but not differentiable on [0, 25]

Answer: D

Solution:

The function f(z) = |z — 24| is being evaluated for its continuity and differentiability on the interval [0, 25].

Continuity

The function f(z) = |z — 24| is continuous over the interval [0, 25]. The absolute value function is
continuous across its domain, including the point = 24 within this interval.

Differentiability
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The function f(z) = |z — 24| is differentiable on the interval (0, 25) except at the point z = 24. At = 24,
the left-hand derivative is f’(24) = —1 and the right-hand derivative is f'(24) = 1. Since the left-hand and
right-hand derivatives at x = 24 are not equal, the function is not differentiable at this point.

For the subintervals 0 < z < 24 and 24 < x < 25, the derivative of f(z) is well defined.

Conclusion

Thus, the function f(x) = |« — 24| is continuous on [0, 25] but not differentiable on [0, 25], specifically due
to the point = 24.

Questiond45

lim

1 1 1

n—00 (\/ﬁ T vn2-1 T \/n2—(n—1)2 )
AP EAPCET 2024 - 22th May Morning Shift
Options:
A. 2w

2
B. 7
C. 3
D5 () n = o)
Answer: C

Solution:

lim 1

1 1
n—oo \ vn? T vn2—1 T \/ng_(n_1)2

We can observe that,

1
T, =
V/n2 —r2
n—1 1 n—1 1
= lim = lim
n—>oonz0 n2—T2 n—>oonzon 1_(1)1
n
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r
Let— ==z
n

1
— =dzx
n

limitr=0=2=0
r=n-—1

rz=1 (. n=00)

Question46

li sin(mcos®z \
m |\ ) =

z—0

AP EAPCET 2024 - 21th May Evening Shift
Options:

g

B.m

c.z

D. 1

Answer: B

Solution:

We have,
sin (71' cos? a:)
2

sin (71' (1 — sin? m))

=lim 5

z—0 €T
rsin’z +coslz =1
[

= lim
z—0 €T
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sin (7r — msin? a:) sin (71' sin? :E)

z—0 ;132 z—0 x2
_sin (7r sin? ac) (7r sin? :c)
= lim
z—0 (7r sin? :c) (x?)
. sin (7r sin? :L') . wsin’x
= lim ———— - lim

z—0 (7'(' Sin2 x) z—0 €T

{ . sin@ }
=T - lim =
z—0 0

Questiond7

lim

rz—1

etz 4. 42"—n | _
rz—1 T

AP EAPCET 2024 - 21th May Evening Shift
Options:

n(n+1)
A

n+1
B. 2L

C. 2
D.n

Answer: A

Solution:

we have

I ($+x2—|—x3+...+$”—n>

r—1
. r+zx2+23+... 42" —n
=lim
z—1 (m—l)

=lim [-(1+14...+1...ntimes)
__ @-1)
(.1:—1)+(a;2—1)—|—(a;3—1)+...+(a:"—1)]

r+zi+ad+... .+ :|

z—1 (;13 — 1)
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) [(m_l)—F(332—12)+(m3—13)+...+(w”—1"]
= lim
@1

z—1

So, divide each term is square bracket by (z — 1) as given in denominator and applying the limit, we get

. (z—1) (2> 1)+ (z*-13)+.. 4+ (z"-1")
lmn | @D )

1(1)° 4+ 2(1)! +3()° +4(1)° + ...+ n(1)"!

{Formula used, lim T e na"l}
T—=a T —Q
=14+24+3+4+...+n
n(n+1)
2

Question48
If the function f(z) = “2-L is continuous at z = 0, then f(0) =

AP EAPCET 2024 - 21th May Evening Shift
Options:

A —3

B. +
C. 3
D. —%
Answer: C

Solution:

Given that the functions is continuous
= lim f(z) = £(0)

. V1i+z—1 v14+0-—-1
= ].lm = —

z—0 T 0

|:WhiCh is % from}

0
0

So, we apply L-Hospital rule
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. 1
= lim
220 2¢/1 +

On applying the limit, we get

lim 1 = l

250 91+ h 2

1

f0)=5
Question49

5x-cosec(/x)—1 .
If f(ZU) - (z—2) coi;/czz/i) , then wh_{glo f (:C2) -

AP EAPCET 2024 - 21th May Morning Shift
Options:

Al

B. -1

C.5

D.-5

Answer: C

Solution:

I () = 5z - cosec(y/z) — 1
(z — 2) cosec(+/x)
then, :ch%nolof (mz) =7?

5 (:zzz) cosec (\/ﬁ) —1
(22 — 2) cosec (@)

522 cosect — 1

(o) =

lim z2) = lim

300 ! ( ) z—oo (22 — 2) cosec x
. z*cosecz (5 —sinz/z?)

= lim 5

=00 g2 (1 — 7) cosec x
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1)
Here, sm;; —0asz — oo
m .
Sin T
= lim — lim —Z£ 5
T—00 ] — F x—00 1 — F
) 1
sinx =
cosec T
1
2
:> 1' _ r~ cosecx
oo 1 2/z2 oo 1 2/2?
=5—-0=5
Questions0
. V1+4z—+/3+3z

AP EAPCET 2024 - 21th May Morning Shift
Options:
A =

L
B. 35

1
C. s

L
D. 55

Answer: A

Solution:

We have,
lim v1+4x—+/3+3x (

T—2 z’—8

olo
N—

Using L,Hospital's rule,
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z—2 3x2
- 44/3 + 3z — 3+/1 + 4z

-2 G224/3 + 3x/1 + 4z
 4x3-3x3 3 1

T 6x4x3x3 T2x3 12

Therefore, the limit is 1/72.

Questions1

(V2r+1+v/22—1)8+(v/25+1—+/22—1)% (Pz*—16)

(w+m>8+(x—\/:c2_—2)8 = 1then P =

Iflim,_,

AP EAPCET 2024 - 21th May Morning Shift
Options:

A. 16

B. 64

C. &
D. L
Answer: D

Solution:

[V2z + 1+ 2z —1)°

t(V2Z T 13z = 1)8} (pz* — 18
lim =1

8 8
e (w—l—\/az2—2) —I—(m— w2—2)

Take the ' ' from numerator and denominator.

(m)4<\/2—|—%+\/2— %)8

lim
r—r00
28
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Canceled z® from numerator and denominator and put the value of z — oo

{VEF0) +vZ=0F + [V2 - VZE P -0
(1+ VI8 + (1 - VI)® -
(V2+2)* + (0)*]{P}
@ +OF
(2v2)°P _
(2)°

po 2

1

1

Question52

4V2—(cosz+sinz)®
1—sin 2z o

lim
T

AP EAPCET 2024 - 20th May Evening Shift
Options:

A.5v/2

B. 3v/2

C.2v2

D. V2

Answer: A

Solution:

. 4V2— (cosz +sinz)®
lim -
I 1 — sin2z

On putting the limit  — 7, we get %

which is an indeterminate form, using
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4v/2 — (cosz + sinz)®
z—% 1 —sin2z

—5(cosz + sinz)* - (—sinz + cos x)

—cos2zx -2

, (cosz + sinz)*(cos z — sin z)
im

T cos 2z

(cosx + sinz)*(cos ¢ — sin x)

cos?x — sin’ x

3

| oo ot o
N
B~

QuestionS3

. e"—a—log(l+z)
If }Clir(l) sin

= 0, then a =

AP EAPCET 2024 - 20th May Evening Shift
Options:

A.2

B.0

C. -1

D. 1

Answer: D

Solution:

lim e’—a—log(l+x —0

z—0 smxT

{e*—a—log(1+z)}
LHS = lim —=——

z—0 T

Dividing by z to both numerator and denominator
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e?—a _ log(1+z)
x

lim
z—0 7

lim sin
z—0
log(1+-x)

. T __ .
lim £=2 — lim —

z—0 % z—0

lim snz
z—0
lim <=2 — 1
z—0 %
1

.. log(l+z . i
. lim —g(m ) = 1, lim =% =1
z—0 z—0

= 0= RHS

= lim, 0<% -1=0

= lim<2 =1

z—0
a=1 (91;3571:1)
Question54

The values of a and b for which the function

(1+ | sinz

tan 2z

are

AP EAPCET 2024 - 20th May Evening Shift

Options:

Aa=1,b= %
B.a = %,b:e%
C.a= %,b:%
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D.a:—l,b:e%

Answer: B
Solution:
Given,
f(l + | sinz|) ™, -5 <z<0
f(z) = b, z =

tan 2z

etandz | O<z< 3

is continuous at z = 0

lim f(z) = f(0) = lim f(z)

z—0~ r—0t
Now,

lim (1 + | sinz|) ™7 = ¢ el ma

z—0-
_= e(l
tan 2z tan 2z 3z 2z
lim etan3z — ]_im e( 2z Xtan3z><5)
z—0+ z—0
= lim e%/3 = ¢?/3
z—0

Since, f is continuous at x = 0
e“:b:eZ/gia:%

and b = e2/3

QuestionS5

20+ 3, x<1
ax? +bz, x>1

1t f(2) — {

is differentiable, Vx € R, then f'(2) =

AP EAPCET 2024 - 20th May Evening Shift
Options:

A.5
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B. 4
C.-4
D.-10

Answer: C

Solution:
2¢ + 3,2 <1
flz) = {aw2 +bx,x >1
Given f is differentiable for all x € R.

.. f is continuous everywhere.

Atz =1

LHL = RHL

lim f(z) = lim f(z)
z—1" z—1t

= lim 2z + 3 = lim az?+ bz
z—1t

rz—1"

= 2(1)+3=a(1)2+b(1)
= 5=a+b ...(0)
Also, LHD = RHD

l' / — 1' !

25 S = g 1)
= 2= lim 2axz +b

z—1t

=  2=2a+b ...()

From Egs. (i) and (ii), we get

a=-3,b=28
2z + 3, z <1
fa) = {—3:1:2+8:z:, x>1
2 z <1
N g ! — ) —
ow, f'(@) {—63{:—1—8, z>1

So, f'(2)=—6(2)+8=-12+8=—4

Question56
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In the interval [0, 3] The function f(z) = |z — 1| + |z — 2| is

AP EAPCET 2024 - 20th May Evening Shift
Options:

A. discontinuous

B. differentiable

C. continuous but not differentiable at x = 2 only

D. continuous but not differentiable at x = 1 and x = 2

Answer: D

Solution:

)
l1-z)+(2—-2), 0<z<1
(z—1)+(2—-2), 1<z<2
(z—1)+(x—2), 2<z<3
3—2z, 0<z<1

1, 1<z <2
2 3, 2<z<3
Atz =1
lim f(z) = lim 3—-2z=3-2(1)=1
z—1- T—1-

f(1) = 1,331;1111+ flz) = wlLI{1+ 1=1
s lim f(z) = f(1) = lim f(=)

z—1t

r—1-
Now, lim, 1~ f'(z) = lim,1-(3 — 2z)’
— lim -2 = -2

rz—1-

lim f'(z) =0

z—17t
s lim f(x) # lim f'(x)
z—1- T—1+
So, f(x) is continuous but not differentiable at z = 1.
At,z =2
lim, ,o- f(z) =lim, 5, 1=1
) =202)-3-1

lim f(x) m(2z—-3)=4-3=1

= 1i
r—2+ r—2
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s lim f(z) = f(2) = lim f(=)

T2~ r—2t

lim f'(z) =0, lim f'(z) = lim 2
T—2T

T2~ 2+
s lim f(x) # lim f/(x)
T2~ 2+

So, f(z) is continuous but not differentiable at = 2

Questions57
V1V 14zt —v24x5 428
LZ‘4

lim
z—0

AP EAPCET 2024 - 20th May Morning Shift
Options:

A.
B.

C.

[N N
—_ §l|H §I|H <'|r—l
)

D.3

Answer: A

Solution:

- Vi4-Vitai— V2t a5 r a8

li
x4
[\/1+\/1+ﬂc4—\/2+ﬂc5+w6} [\/1+\/1+:c4+\/2+:r5+566}

z—0

= lim
20 a:4[ 1+\/1+w4+\/2+w5+m6]
1+ vV/1+a28—2—25— 26 , 1
= lim 1 X — lim
. . V14 VIt + V2t 2 + 2
o | Vigzt—-1 2°(1+2) 1
= lim — X
z—0 x4 4 2z
1 <v1+w4—1)(\/1+m4+1) 1 1 1
- lim = X —_— = —
2v/2 70 zt <v1+:v4+1> 2v2 2 42
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Question38
N

lim =
z—1 (cos™1 x)2

AP EAPCET 2024 - 20th May Morning Shift

Options:
1
A —7
1
B. 5
1
C.—3
1
D. 7
Answer: A
Solution:

. 5_1 O
lim % (3 form)
z—1 (cos™'z)

. 2x1/5 . —V1—z? 0
N ilili 2cos’1w><( : 2) N alnliri Waecos e (6)
1x(—2z)
-1, 21—
- 4 alﬁliri 1 -1 1
\/EX(—\/l_mz)—l—COS XXQ_\/E
-qlin -
T— -/ cos—lzx z—1 _ — _
=+ 2 2z + (cos lz)v1l—=z

_ 1
4
Questions9
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,
tan(a+136x—|—tan2w ifzr>0

If a function f(z) = < B at x = 0is
\ sin 31:;3’5&11333 ifer <0

continuous at z = 0, then |a| + |8| =

AP EAPCET 2024 - 20th May Morning Shift
Options:

A.

60

B.

30

C.

15

D.

45

Answer: B
Solution:

To ensure the function f(z) is continuous at = 0, the left-hand limit (LHL), right-hand limit (RHL), and
the value of the function at zero must all be equal:

LHL = RHL = f(0)

Calculating the Left-Hand Limit (LHL):
For x < 0, we have:

F(z) = sn 3w;3tan 3z

The LHL is evaluated as follows:

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



sin 3z — tan 3z sin 3z(cos 3z — 1)

lim = lim

z—0- 3 20 cos 3z X x3
. sin 3x . 1 . cos3z — 1
= lim X lim X lim ———
z—0- z—0- cos3x =0 2
351 Tim (_2) 2 9
=3 x1x — X —
A g
9 27
=3x(-2) X — = ——
(=2) x 4 5

Calculating the Right-Hand Limit (RHL):
For z > 0, the function is:

f(a:) _ tan((ot l)aac:)—&-tan(Z:c)

The RHL is computed as:

lim tan((a + 1)x) + tan(2z) lim tan((o + 1)z) + lim

z—0* T z—0* Z z—0+ Z
=a+1+2=a+3

Value at x = 0:

f0) =28

Equating Limits for Continuity:

Given that LHL = RHL = f(0), we have:

27
Ty Tat3=lh
27 33
- _3=_==
« 2 2
27
P=—7

Calculate || + |5]:

ol =%, 18=%

tan(2x)

Question60

x3—27 —

lim =5

z—3

AP EAPCET 2024 - 19th May Evening Shift

Options:
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C.3
D.2

Answer: B

Solution:

3
— 27
We have, lim z -
z—3 2 _9

. (z—3) (2> + 9+ 32)
= lim
23 (z—3)(xz+3)
z2 +9+ 3z

m

z—3 x+3
94949 27 9
- 6 6 2

Question61

3ax — 2b, x> 1

and
ar+b+1, =<1

1t f(2) — {

lirri f(z) exists, then the relation between a and b is
T—

AP EAPCET 2024 - 19th May Evening Shift

Options:

A.3a—2b=1
B.2a -3b=1
C.2a+3b=1

D.2a+3b= -1

Answer: B

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



Solution:

3ax — 2b, z>1

, we need to determine the condition for the existence of
ax+b+1, z<1

Given the function f(x) = {
the limit iliﬁ f(z).

For the limit to exist at z = 1, the left-hand limit (LHL) and the right-hand limit (RHL) must be equal:
lim, 1~ f(z) = limgz1+ f(z)

Calculating the limits from both sides:

Left-hand limit (x approaches 1 from the left):

LHL=a(l)+b+1=a+b+1

Right-hand limit (x approaches 1 from the right):

RHL = 3a(1) —2b=3a — 2b

Setting the LHL equal to the RHL:

a+b+1=3a—2b

Solving for the relationship between a and b:

a+b+1=3a—2b

Rearranging terms yields:

2a —3b=1

Thus, the relation between a and b when the limit exists is 2a — 3b = 1.

Question62

2
, <3
The function f(z) = { °¢ is
5—x, >3

AP EAPCET 2024 - 19th May Evening Shift
Options:

A. left discontinuous at z = 3

B. right discontinuous at x = 5

C. left continuous at ¢ = 3

D. discontinuous at £ = 5
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Answer: A

Solution:

2

We have, f(z) = {55__”’;: z i 2

2
LHL = hm f(z) = lim —— =1

T3~ z—=3- Hh—x
RHL = lim f(z) =5—-3=2
z—3"

Hence, the function is left discontinuous at z = 3.

Question63

x® sin (%), x # 0

Iff(m):{ 0, z =0

which of the following is true?

AP EAPCET 2024 - 19th May Evening Shift
Options:
. f(z) is continuous and differentiable if 0 < a < 1
. f(z) is discontinuous and not differentiable if 0 < o < 1
. f(z) is continuous and differentiable for a > 1
. f(z) is discontinuous and differentiable for a > 1

Answer: C

Solution:

x® sin (%), x#0

We have, f(z) = { 0 0
’ T =

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



) R (sin %) 1
lim f(z) = lim o =
in (L
= lim z*" [ lim Sml(“”) = 1] =0
z—0 z—0 -

.. f(z) is continuous for all value except -1 .

Now, f(«) is differentiable at z = 0, if lim,_o f(:ci:g(o) exists.

1 1

= lim, ,ox® " sin - exists finitely.

= a—1>0
= a>1

Hence, f(z) is continuous and differentiable for o > 1.

Question64

Let f(z) = min {z, z*} for every real number of z, then

AP EAPCET 2024 - 19th May Evening Shift

1s continuous for all x

1s differentiable for all =

(z)
(z)

C. f(x) =2forallz > 1
(z) is not differentiable at three values of x

Solution:
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For f(z) = min{xz, 22} compare x and x%:
et —x=za(zr—1)

e Hfz<Oaz(z—1)>0=2>zr=2min= =
» K0Sz <liz(e—1)<0=>2? <romin= 2

s fz>liz(r—1)>0= 2> r=min= x

So
z, @l
fle)=<2* (0<z=<1
r i |
Continuity:

At & = (): both sides give ().
At & = 1: both sides give 1.

Hence f is continuous for all &.

Differentiability:
At & = (: left derivative = 1, right derivative = (2x),._5 = 0 = not differentiable.

Atz = 1: left derivative = (2z),—1 = 2, right derivative = 1 = not differentiable.
So [ is not differentiable at exactly two points (0 and 1).

Correct option: A.

Question65

hm 1—cos x-cos 2z —
z—0 sin’ z

AP EAPCET 2024 - 18th May Morning Shift
Options:
A

B.

po| ot

C.3
D.5

Answer: B
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Solution:

Step 1: Use series expansion

To simplify the expression, we can use the Taylor series expansions of the trigonometric functions around
=1
* Forcos ik, the series is:
:]':2
cosz =1— — + O(z*)

» Forcos 2z, the series is:
- 4
cog22=1—25"4+0(x7)
= Forsin x, the series is;

:L':i =
siny = & — = + O(z")

Mow, substitute these expansions into the given limit exprassion.

Step 2: Simplify the numerator
The numerator is 1 — cos & — cos 2, so:

:L‘Z

l—cosz —cos2zx =1-— (1— —'—0{14)) — (1 —22% + O(z))

2
Simplifying:

= y B .
l—msr—msz.‘s;l—1+3—1+2x —?—I-(}(:n}

Step 3: Simplify the denominator

The denominator is sin” &, so:

Step 4: Compute the limit

Mow, substitute the simplified expressions into the limit:

£ 2
g1 A

z 00 p2 _ ITJ + O(z5)

Factor out &2 from both the numerator and the denominaton;
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liry

r -II'I:L.E (]__%2— {.r"])

Cancel 2 from the numerator and denominator:

3406
lim - =
f-ﬂl—%—[']{:ﬁ] 2

Thus, the correct answer is:

EB:

bl

Question66

SX—Z

x =\ 3x?+x—2

lim (‘3\-3 - 2x + 3)

AP EAPCET 2024 - 18th May Morning Shift
Options:

A.-3

B.e !

C.e3

D.-1

Answer: C

Solution:

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



Step 1: Identify the Form

"t;.”_?f 'L;' approaches —: = 1. The exponent 32 — 2 approaches oo, This

i the indeterminate form 17°.

AsE® — 00, the base

For a limit of the form lim, ,,,[_,I"{a:]_'-‘?[*JJ where f(x) — 1and g(z) — oc, the solution is:

Hm, | f{z)—1]-g(z)
- | f{z)—1]-0(=

Step 2: Set up the Exponent

Let L be the limit. Then L = &, where:

= 1!'_.|_.n

32° —2»4+3
3ri 4 —2

l) (3z — 2)
Simplify the expression inside the parentheses:

32° — 22 3 — (3% + = —2) —32+5

3l 4 -2 T 822422

Step 3: Solve for k

MNow calculate the limit of the product:

—3x +5
= T E Y (3 — )
ﬁ_m]'l-]-l.l(ﬂif 2)[1’ 2)

32 4 5)(32 —2
b= lim 32082 —2)
z—oc - +>2—12

Expand the numerator;

(—3z+5)(3z—2) = —92° 4+ 6z + 152 — 10 = —92% + 212 — 10

50,

—922 4 212 — 10
k= lim -
T—+00 3r-4+z—12

Since the degrees of the numerator and denominator are the same (both are %), the limit is

the ratio of the leading coefficients:

Final Answer

Substitute k back into the exponential form:

L=w=g*
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Question67

(22%—az+1) — (az?+3bz+2)

kﬁk, ifer=-1

is a real valued function. If a,b, £k € R and f is continuous on R,
then k£ =

AP EAPCET 2024 - 18th May Morning Shift
Options:

A —3

B.6

C.a—2

D.a=3

Answer: A

Solution:

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



Step 1: Simplify the function forz # —1

The function for ¢ £ —1 is:

(222 —ax + 1) — (2? + 3bz + 2)
1

flz) =
Simplify the numeratorn:
20 —ar+1—2> -3z —-2=2—(a+3b)z—1
Thus, the function becomes:

x? — (a+ 3b)z — 1

g ==

fiz) 41

Step 2: Evaluate the limitas x — —1

For fl[r;l to be continuous at ¥ = —1, we need the left-hand limit, right-hand limit, and the function value
at = —1 to be the same. First, calculate the limit of f(x) asx — —1:

We need to factor the numerator ° — (a + 3b)x — 1 so that it cancels with the denominator & + 1. This

requires that & + 1 be a factor of the numerator.
sing synthetic or polynomial division or factoring methods, we can find that:

2 —(a+3b)x — 1= (x+1)(z — (a+3b—1))
5o, the function becomes:

(¢ +1)(x —(a+3b—1))
z+1

flz) =
Forax £ —1, we cancel & + 1 from the numerator and denominator, leaving:
flg) =z — (a+ 3b—1)

Step 3: Evaluate the limitas x — —1

Now evaluate f(x) as & — —1:

limlf{m}; —1-(a+3b—1)=—a—3b

Step 4: Set the limit equal to k

Since f(z) is continuous at & = —1, we have:
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lim f(x) = f(~1) =k
Thus, we get the equation:
—a—3b=k

Step 5: Determine k

To find k, notice that we have the equation in the options:

i =
3

Thus, the correct answer is At bk = —,l;.

Question68
2xel/2 _3gpe—1/2 if © 0
If f(z) = e/ +det/ is a real valued function, then
0 ifz=20

AP EAPCET 2024 - 18th May Morning Shift

Options:
A f(0) =3
B.f/(07)=2

C. f is not differentiable at x = 0
D. f is differentiable at x = 0

Answer: C

Solution:

Given,

1 1
2xe2z —3xe 2z
R e i} 0
f@)={ Ere® TEF
0 Ifxz=0

2zel/? — 3ge1/2

alvlil[l) f(a:) - glplil(l) el/2z + de—1/2
T (261/’” — 3)
=lim — %> =0

z—0 el/m +4

Get More Learning Materials Here: & m

@g www.studentbro.in



Get More Learning Materials Here: &

.. f(z) is continuous of z = 0

by . F(0—h) — f(0)
f1(07) = Jimy —h
. h(-2eVh—-3)
LHD = lim
h—0 —h (e_l/h —+ 4)
2¢l/h_3 3
= 11m =
h—0 e—1/h 1 4 4
_ -3
10 ==

f(0+h)— f(0)
h
B h(2el/h —3)

=lim—7
W0 (el + 4)
ol/h (2 _ e%)
= lim
h=0 o1/h (1 + el4/h>
RHD = f'(07) =2

RHD = 1/ (0°) = Jm
LHD = RHD

=2

.. f is not different of z = 0

Question69

lim log,(coshz) + = =

T——00

AP EAPCET 2022 - Sth July Morning Shift

Options:
A.log2

B. —log2

C. log (%) + 2
D. log (%) — 2
Answer: B

Solution:

@g www.studentbro.in



Here, lim log,(coshz) + z
T——00

= lim log(e® +e %) +In2

T—r—00

= lim log (1 + 62“’) +1n2

T——00

=—1n2

Question70

If a, b and c are three distinct real numbers and

. (b—c)z’*+(c—a)z+(a—b) 1 .
q.}l_}I{)lo (a—b)z2+(b—c)z+(c—a) ~— 27 then a + 2¢ =

AP EAPCET 2022 - Sth July Morning Shift
Options:

A.b

B.2b

C.3b

D. 4b

Answer: C

Solution:

lim (b—c)x? + (c —a)z + (
z—o0 (@ —b)z? + (b—c)z + (
22| (b—c¢)+ (c—a)

)

T Tt (a—b)+ (b—rc

b—rc

1
a—-b 2
=2b—-2c=a—b

=3b=a+ 2¢
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Question71

. log(1+m3)
— lim —————+ =
|| -2z z—0 sin®

3|z|—x

lim
r——00

AP EAPCET 2022 - 5th July Morning Shift

Options:

C.2

5
D. —3
Answer: A

Solution:

— log (1 + z*
L N 1 k)

z——oo |z| — 2z 20  sindz
-3z —=x y log (1 +z°)

lim — - 7
T——00 —L — 2T z—0 3 (sinz3z)
T =
. —4x . 1
= lim — lim

Im ——1=—
T——00 3
Question72

If [-] denotes greatest integer function, then lim < [=t] =

_ i
z—3

AP EAPCET 2022 - 4th July Evening Shift
Options:

A.—5/3
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B.5/3
C.10/3
D. —10/3
Answer: A

Solution:

—5 —5
== (1) = -
Question73

: 24b
If [, m(l < m) are roots of ax?® + bz + ¢ = 0, thenili% % =

AP EAPCET 2022 - 4th July Evening Shift
Options:
A. ‘%,Va €ER

B. % when a ¢ (I,m)

C. %;“—',Whena € (1,m)

D. ‘%‘, when a € (i, m)

Answer: D

Solution:

If [ and m (where | < m) are the roots of the quadratic equation ax? + bx + ¢ = 0, then the following limit
expression is considered:
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lim az’+bz+c

i 0z2tbrtc
Given that a € (I, m), by applying L'Hopital's rule, we analyze the limit:

1; laz?+bz+c|

roo aritbrtc

This results in:

lal " when o € (I,m)

a ?

Hence, the above contributes to the solution for the considered limit.

Question74

%', for |z| > 1 .
Let f(z) = Jf lim f(z) and lim f(z) exist,
ax?+b, forl|z|<1 *-1° z—1”

then the possible values for a and b are

AP EAPCET 2022 - 4th July Evening Shift
Options:

Aa=b=1

B.a=—-1/2,b=—3/2

C.a=3/2,b=—1/2

D.a=1/2,b=—3/2

Answer: C
Solution:
i, z|>1
Let f(z) = & =
az?+b, |z| <1

_ %, z>1
az?+b <1

Given, that lim f(z)and lim f(z) exist.
z—1+ z—1+
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Thus, lim (z) = lim L =1
T—1+ z—1+ T

lim f(z) = lim (az®+b) =a+b

r—1- r—1-
3

According to question, a + b = 1 if takea = 5 and b = —

o] =

Then, option (c) is only true all other option are incorrect.

Question75

d . 1 1 1 _
dz (11m:H2 y—2 (z B x+y—2)) -

AP EAPCET 2022 - 4th July Evening Shift
Options:

A.1/z?

B.2/z3

C.—2/x3

D.1/z3

Answer: C

Solution:

Applying L Hospital's rule,
1
d 0+ (z+y—2)?

dz y—2 1
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Question76

z? log(cos )
If f(z) = log((1)+$) v #00, then at x = 0, f(z) is
y L =

AP EAPCET 2022 - 4th July Evening Shift
Options:

A. not continuous

B. continuous but not differentiable

C. differentiable

D. not continuous, but differentiable

Answer: C

Solution:

z2log(cos z)
Given, log(1+z) » & 7£ 0
0 ,xt =20

Now, lim £&2-/0

z—0 z—0

z’log(cosz) . x-log(cosz)

z—0 xlog(1l+ z) 250 log(1 + z)
zlog[l — (1 —cosz)] 1—cosz

= 1' *
200 1—cosx log(1 + )
_logll— (1—cosz)] 2sin’(3) , @

= lim . , T —
20 1—cosz 4(%)2 log(1 + z)

So, f is differentiable hence it is also continuous.

Question77

Let f: RY — R™ be a function satisfying f(z) — z = A (constant),
Ve € R" and f(xzf(y)) = f(zy) + z,Vz,y,€ R". Then,
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(@)1
im o =

AP EAPCET 2022 - 4th July Morning Shift
Options:

A. 173

B.0

C.2/3

D. 1

Answer: C

Solution:

flz- f(y) = flzy) += .. (>0)

Ty

= fly- f(2)) = flzy) +y .. (iD)
z < f(z) in Eq. (i),

f(f()- f(y) = fly- f(z)) + f(z) ... (i)
= f(fx)- f(y) = flzy) +y+ f(z)
[from Eq. (i1))] .... (iv)

Again z <> y in Eq. (iv),

f(f) - f(z)) = flyz) + =+ f(y) ... (V)
Eq. (iv) = Eq. (v),

f(zy) +y+ f(z) = f(zy) + = + f(y)

= f(x) — fly) —y ... (vi)
= flz)—z=A=f(y) —y

Substituting f(xz) = A + x in Eq. (i), we have

€T
T

z-fly) +A=(zy+ ) +z
= zf(y)=xzy+z [ fly) =2+
sLr(y+A) =zy+
= Ar==zx
=A=1 [ z>0]
flz)=z+A=2+1
(f@)I-1 _ .. (1ta)

Now, lim ~~~+— = lim =
=0 (f(z))2-1  2=0 (1+z)7-1

i
[ [ G [
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1
. 14+2)%—1 _
— lim (;rf)_l Lzl
z—0 z (1+x)2 -1

Question78

If lim il =k

z—0 \/m4+4a:2—|—5
1
limm4sin(3 )zl.Then, k+1=

z—0 T

AP EAPCET 2022 - 4th July Morning Shift

Options:

A.0

B.1

C. -1

D.5

Answer: A

Solution:

k = lim L
z—0 \/x4 +4z2+5

_o_,

V5

. 4 . 1 4. 1
l—alglg(l)a: sm(3\/5> = (0) sm<3—\/6)
= 0 x ( a value which belongs to [—1, 1])
=0
S kE+1=0+0=0
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Question79

If lim z"log, x = 0O, then log, 12 =

n—oo

AP EAPCET 2022 - 4th July Morning Shift
Options:

A. negative

B. positive

C. zero

D. any value between —1 and 1

Answer: A
Solution:

lim z"log,x =0
n—oo

It is possible only when z € (0,1) i.e.z > 0and z < 1.
In this case,

z"orz™ =0
= z%log.z=0

Now, log, 12 :
We know, for log, b : If a € (0, 1), then log, b = Negative

.. log, 12 = Negative \quad [ = € (0,1)]

Question80

If f(x) = Max{3 — z,3 + z, 6} is not differentiable at z = a, and
x = b, then |a| + |b| =
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AP EAPCET 2022 - 4th July Morning Shift
Options:

A. 4

B.5

C.6

D. 8

Answer: C

Solution:

f(z) = Max{3 — z,3 + z,6}

Plotting the graph :

We know that a function is not differentiable at the points where it has sharp corner point.
In the above graph, we can see that only two sharp corner points are present.
Therefore, the above function is not differentiable at two points which are

r=—-3andxz =3
a=—-3andb =3
colal+10=3+3=6
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Question81

. 4 4 nt
lim < - 251715 + 35in5 +...—|——> —

n—ooo \ 1°4n® n>4nd
AP EAPCET 2022 - 4th July Morning Shift
Options:

A. tlog3

B. zlog5

C. tlog5

D. log ¥/2

Answer: D

Solution:

14 24 34
1}1—>I£10<15—|—n5 + 25_|_n5 + 35_|_n5 +

S ()

=1

On putting = — z,+ — dzand ¥ — [

1 1
4 4

:/ z -d:z;:l/ oz -dx
14 a° 5/ 1+a°

0

[log (1 + x5)}(1] = %[log2 —log 1]

1
[log2 — 0] = glogZ

A==

zlog\5/§
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Question8§2
If Lim ( 1123 —3z+4 )

a
e ) WS E PR 7 » then the value of a + b equals

AP EAPCET 2021 - 20th August Evening Shift
Options:

A. 11

B. 13

C.8

D. 24

Answer: D

Solution:

. 1123 — 3z + 4

lim

z—0 \ 1323 — b5x2 — 7

B 11(0) — 3(0) +4 _+4
- 13(0) —5(0) -7 -7
= ag=4oaand b= T«
=a+b=—-3aora+b=3a

a
b

Then, any multiple of 3 will be equal to a + b.
Among options 24 is multiple of 3.

.. 24 is required value of a + b.

Question83

lim

- = , V N
a1 {(1—2)(1—22)......(1—z")} n e

AP EAPCET 2021 - 20th August Evening Shift

Options:
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A."P,
B. nC
C. (2n)!

D, &t

n!

Answer: B

Solution:

_ 2 _ .2n
i (1-2z)(1-2%)...(1-2™)
=1 f(1—z)(1—2?)...(1—2z")}
(x—1)(z*—1)...(z* — 1)
el {(z—1) (22 —1)... (27 — 1)}
(z—1)(z*—1)... (> - 1)
m
z—0 z— z2— z— 2
{ E::;—B ' ((g;—11)) ((m—ll)) } (- 1)
(-1 (@*-1)  (@-1)
(z—1) (z-1) """ (z-1)

= lim 5

z—1 { (z—1) . (z2-1) L (z"-1) }

(z—1) (z—1) (z—1)
1-2:3-..2n
{1-2...n}2
| | n __ ,n

— (2TL) — (2n) — ZnCn l lim z a nanl]

(n!)? n!n! z=a T —a
Question84

If f(iU) _ loge(lz—izl(:anx))

f(0) must be equal to

,x #* 0 is to be continuous at z = 0, then

AP EAPCET 2021 - 20th August Evening Shift
Options:
Al

B.0
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1
C. 3
D. -1
Answer: A

Solution:

f(a:) _ log, (1+a% tanz) . 7£ 0

sin z3
f is continuous at x = 0, then

#(0) = LHL = RHL

. log, (1+h%tanh
RHL = lim (1 - )
h—0 sin h

log, (1+h?tanh)

= limh_m h&(M)
13

log, (1+h2 tan h)

- hmh—>0 73

log, (1+4h3 12k )
3
log, (1+h?)
3
1 2
. (1+h3 (3h )
= limp0 ——7—

= limj, 9

= limy,_,o

I B 1 _
—llmh_>0 HT = 1

S f(0) =1

[ limh—>0 sizh — 1}

( lithO ta}rllh — 1)

Question85

. n(2n+1)2
Jim e o3

is equal to

AP EAPCET 2021 - 20th August Morning Shift

Options:
A.0

B. 4
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C.2

D. o

Answer: B

Solution:

lim n(2n+1)*

—300 (n+2)(n2+3n—1)

__ Coefficient of n3 in numerator __ 4

~  Coefficient of n® in denominator ~ 1

Question86

If the function f(z), defined below, is continuous on the interval
2 +ax+b , 0<z<2

[0, 8], then f(z) = { 3z + 2, 2<x<4

2ax + 5b A<z <8

AP EAPCET 2021 - 20th August Morning Shift
Options:

Aa=3b=—2

B.a=—-3,b=2

C.a=-3b=—2

D.a=3,b=2

Answer: A

Solution:

lim f(z) = f(2)

T2~
"> f(=) is continuous on [0, 8].

= f(x) is continuous at 2 and 4 as well
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4+4+2a+b=28

=2 +b=4 ..... (i)
lim f(z) = £(4)
8a+5b=14 ..... (ii)

From Egs. (i) and (ii), we get

a=3,b=-2
Question87
If f(x), defined below, is continuous at = = 4, then
( é:j' +a , <4
f(w) - < a+b y &£ = 4
T+ b r >4
\ [z—4 ’

AP EAPCET 2021 - 20th August Morning Shift
Options:

A.a=0andb=0

B.a=1landb=1

C.a=—-landb=1

D.a=1landb= -1

Answer: D

Solution:
lim f(z) = f(4) = lim f(2)
—1l14+a=a+b=1+0b

=b=—-1,a=1
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Question88

If £(z) =

Find the value of o for which the function f is continuous

AP EAPCET 2021 - 19th August Evening Shift
Options:

Al

B.0

C. 4

D.2

Answer: D

Solution:

f is continuous = f(x) will be continuous at z = 0

= lim f(z) = f(0)

. e—e—x _ 3
= lim Q0 = 3

z—0

: e —e—1 _ 3
= lim =—— =35

z—0

$$

[By L hospital's rule]

This is solvable when

ae’ —e?—-1=0=>a—-2=0

ora = 2

Question89
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The value of k£(k > 0), for which the function
z_1\4
f(z) = — ( () E x),wherew;ﬁOandf(O):

AP EAPCET 2021 - 19th August Evening Shift

Options:

A.l

B. 4

C.2

D.3

Answer: C

Solution:

£(0) = lim (e 1)’ —8

#0 sm( )10g{1—|—%2}
2k2 es—1\4
= lim - ( - ) -
z—0 sin(z—z) log{l-l—%}

z2 ) z2
k2 2

clim £ =1 = lim si0z — 1
T— z z—0 %
lim ﬁ;ﬁ—ml =1

z—0
= 2k*2=38
= k=+2

=8

Question90

If f"(x) is continuous at z = 0 and f"(0) = 4, then find the
2f(z)—-3f(2z)+f(4x)

2

following value.lim is equal to

z—0
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Options:
A. 4
B. 8
C.12
D. 16
Answer: C
Solution:
Jim 27 3]1333) I 1010 form
- lim 2f'(z) — 6f’§i:c) + Af'(4z) 010 form]
— im 2f"(z) — 12f"(2z) + 16" (4z)
_ x;fo”(ﬂ) — 12f"(0) flﬁ £(0)
2

_3f”() 3-4=12
[+ £7(0) = 4]

Question91

L1/3)_q
l1m L 01 is equal to

AP EAPCET 2021 - 19th August Morning Shift
Options:
A —1

B.1
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C.2
D. -2
Answer: C

Solution:

. LB
lim £—%
zZ

im 27— [ form |

1,-2/3

= lim 3
z—1 %z_‘r’/ﬁ

6 (1) 6
3123 3

[L' Hospital rule]

Question92

727 -9 8% +1
f(CC) — V2—+/1+cosz ’ T 75 0
Klog2log3, =0

Find the value of k for which the function f is continuous.

AP EAPCET 2021 - 19th August Morning Shift
Options:

A. V2

B. 24

C.18v/3

D. 24+/2

Answer: D

Solution:

f is continuous at x = 0
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- lim f(z) = £(0)
x—0
72° — 9% — 8% +1
= lim i = klog2log3
20 /2 — /1 + cosz
= klog2-log3
i (97D (87— 1)(vV2+4 1+ cosz)
C 250 2— (14 cosz)

01 (g1, e

= lim T T l—cosz

0 (V24 +/1+cosz)
=1log9-log8- 2(V2 + V2)
=2log3-3log2-4v/2
= klog3-log2 = 24v2log3 - log2 = k = 24v/2

Question93

If the function f(z), defined below is continuous in the interval [0, 7]
x + a/2(sin ) , 0<z< &

, then f(z) = % 2z (cot ) + b, r<z<%
la(cos2z) — b(sinz), T <z<m

AP EAPCET 2021 - 19th August Morning Shift

Options:

g |
C.a= b= 75

— — T
D.a=%,b=7

Answer: D

Solution:

*.» f is continuous in (0, 7). = f is continuous at x = s
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~.LHL of f(z) (atz = =) =RHLof f(z) (atz = I) = f ()

= lim f(z) = lim f(z)=2(%)cot L +b

I z—I-
= lim (z + av2sinz) = lim (2zcotz + b)
z—I- -

= I +aV2sinZ =2-Zcot L +b

Again, LHL of f(z) (atz = §) = RHL off(z) (atz = §) {.- f(«) is continuous at z = 5}
= lim f(z) = lim f(x)

z—I— I
= lim (2z cotx + b)
z— -

= lim (acos2z — bsinz)
T2

= 2. Fcot & +b=acosm—bsin T
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