Limits

Given that lim

n
. Wihatis B SH8 = e [2014-1]
x>0 X
(a) 0 (b) 1
(c) n (d) n—1
3 X
. Whatis lim ——— equal to? [2014-1,
=04/l —cosx 5 /
@ 2 ®) —2
1 ik !
(c) —= (d) Limit does not exist
2
. Wit im0 oy [2014-11]
X—= X
(a) 1 (b) logee
(c) log5 - (d) 5
. What is umo 2= equal to? [2014-11]
x>
(a) logs (b) log.e
(o) '3 (d) 1
Tikhtis B s Tore il s [2014-11}
2 nsol? +22 432 4 _n? ¢ :
(a) 5 () 2
(0 1 d) 0

Consider the following for the next two (02) items that follow: [2015-I]

2
[2” —Ax—B]=3.
x—eh 14+ x

: x=2
=4
8. Iffix)= snles 1) ,then lim f(x) is equal to [2015-11)
In(x—1) x>
(@) -2 (&) -1
(c) 0 @ 1
Consider the following for the next two (02) items that follow:
[x}+x _
Consider the function f (x) = -17]4_—; where [.] denotes the greatest
integer function, J2016-1]
9. Whatis lim f(x) equal to?
x—0"
(@) 1 (b) Ina
() 1-g! (d) Limit does not exist
10. Whatis lim fix) equal to?
x—=0"
(a) 0 (b) Ina
)y - (d) Limit does not exist
11. If lim ¢(x)=a’, where a # 0, then what is lim ¢(f] equal to?
x—0 x>0 \a [2016-T}
(@) () a?
) & d) —a
12. Whatis lime ™" equal to? [2016-1]
x—0
(a) 0 (b 1
() -1 (d) Limit does not exist
X
13. What is limg—%il equal to? [2017-1]
x—0 X 1
@ 0 ®) 5
(e}, 1 (d) 2
14. Consider the following statements: [2017-1f
1. If lim f(x)and lim g (x)both exist, then lim {f(x)g(x)}
x—a x—a x—a

exists.

6. What is the value of A7 J2015-1]
(a) -1 (b) 1
(c) 2 (d) 3

7. What is the value of B? [2015-1]
(@) -1 (b) 3
(c) -4 (d) -3

e

2. If lim {f(x)g(x)} exists, thenboth lim f(x)and lim g(x)
X—ra X—>d X~»a

must exist.
Which of the above statements is/are correct?
{a) 1only (b) Z only

(¢) Both1and2 (d) Neither 1 nor 2



15. 1f lim 2% =/ and lim &% = m, then which one of the
. _’_TF_ X x—m X
R
following is correct? [2017-11}
2
(@) I=1,m=1 (b) !=;,m=ao
2
(€) I=;,m=0 (d I=l,m=x
: 1 P njx| x=0 !
16. Consider the function f(x) = 0 o What is f '(0)
equal to? [2018-1]
(a) 0 b 1
(c) -1 (d) It does not exist
17. Whatis lim 2% cqual to? [2018-1]
x—08in2x
@ 1 ®) 1
2
() 2 (d) Limit does not exist
18, Whatis fim Y22 VEE e [2018-1]
h—0 2h
1 3
a b =
& S5 Ll
3 3
it gl
(<) 2 on (d) Iox
19. Whatis fim Y= equal to? 2018-11]
A0 0
@ 2 ®) 242
1 1
(c) = (d) ENG
3 2sin? x +sinx—1
20. What is lim —7—‘__ to? !20}8'1”
1> 2sin” x—3sinx +1
6
: @y
@ -3 3
() -2 (d) -3
3
21, lim ’—%ﬁ is equal to [2019-1]
x—0 X
(@) 0 ®) 12 (c) 24 (d) 36
22. What is the value of lim———? [2019-11]
x—+0tan3x®
1 1 1
o i = o) = 1
(a) 2 ( z) 3 (c) > (d)
23. What s fim X~ *’!‘J =3 equal to? [2020-1 & II]
x—»l x—
(@) 1 ®) 2
() 3 (d) 6
4 i 3 iz 3
24, 1f fim® =L = lim X=X where k# 0, then what is the value of k?
x-o!x_l r—.txz_.kz
[2020-T & IIf
2 4 8
oy it by — (0 — (d) 4
(a) - (b) 3 ) 3
LimiTs

———— = - - A

25.

26.

27.

28.

29.

30.

31

32.

33.

4.

sinx log(1—x)

What is lirrg 8 equal to? [2020-1 & IT]
X+ x*
(@) —1 (b) Zero
1
() —e (==
e
e Al o
What is lim———— equal to ? [2020-T & IIf
x—0 %X
(a) 0 () -1
(¢ 1 (d) Limit does not exist
At
If lim =—1 then what is the value of a? [2021-1j
i—sax? —g
(@) 1 b 0 (c) 1 (d) 2
2
Whatis lim 4B equal to? [2021-1]
x>-1x2 43542
(a) O (b) 1 (c) 2 (d) 3
If a differentiable function f (x) satisfies lim -&;ﬁ=—~£,
x=1 p=i=] 2
ig lim s
then what is lef (%) equal to? [2021-1)
3
(@) =3 ) -1 (0 (@ 1
st DR
What is lim where @ > b > 1, equal to? [2021-I1]
n—o g — h"
(@) -1 & 0
(c) 1 (d) Limit does not exist

x
1+—, O<x<2
Let f(x)= 2k

kb, 2=<x<4

If lim2 f(x) exists, then what is the value of k? [2021-IT]

X
(a) 2 () -1 () 0 (@ 1
If f(x)= % x # 0, where [] denotes the greatest integer function,

x
then what is the right-hand limit of f{x) at x= 17 J2021-11}
(@) -1
(&) 0
(c) 1
(d) Right-hand limit of f{x) at x = 1 does not exist
Whatis lim x° (cosec x)? equal to? [2022-1]
¥
@ 0 @ <
2
(e) 1 (d) Limit does not exist
3
What is lim — = equal to? [2022-1]
x=»lAJx —

(@ 0 (b) 3
(¢ 6 (d) Limit does not exist




X

35. Whatis lim ———— equal to? [2022-11]
—-04/1—cosdx
1 1
(@ — b —
22 22
(© 2 (d) Limit does not exist
. g Ax-2
36. Whatis lim =" equal to? [2022-11]
x—»%
(a) 4 & 2 (e) 2 (d) 4

2 2
37. If flx) _EAE X o hatis lim /(x) equal to?
x x
[2022-11]

(@ 0
(© 2

(& 1

(d) lim f(x) does not exist
x=pi}

sin® (x+A)—sin® x

38. Whatis lim equal to? [2022-1T]
h—0
(@) sin’x (b) cos’x
(c) sin2x (d) cos2x

Consider the following for the next three (03) items that follow:

cogx -x 1
f(x)=|2sinx - x* 2x|s

42. Whatis “m“s|5_§| equal to? [2023-1]
4.
(@ -1 (b) 0
e} 1 (d) Limit does not exist
9_
43. Whatis 1imH,‘—3—: equal t0? [2023-1]
@ -1 (b) -3
(© 3 (d) Limit does not exist

Consider the following for the next two (02) items that follow: [2023-IT]

-1 =1
Letfir)= & +5"7 ander)=x-1.
2

44. What is ]irnﬁ{l_—l equal to?

[2023-11]
x—1 g(x)
@ 2h (:b] @ 292 (2"”} © In(ab) (&) 2In(ab)
1
45. Whatis lim f(x)$® equal to? [2023-11]
x—l
(@ fab (b) ab (c) 2ab (®) Nab
2

Consider the following for the next two (02) items that follow:
Let fix) = [x| and g(x) = [x] — 1, where [.] is the greatest integer function.

tanx x 1
39. What is f{0) equal to? 12023-1]
(a) -1 (b) 0 (@ 1 @ 2
40. Whatis fim_ 7 equal t0? (2023-1]
X
(@) -1 (6) 0 (e) 1 (d 2
41. What is ]imx_m—’i(;—]- equal to? [2023-1]
X
(@) -1 () 0 (e) 1 (d) 2
L (o 2. (@ 3. (®) 4. (a) 5. (@)
11. (a) 12. (a) 13. (&) 14. (a) 15. (c)
21, (o) 22. () 23. (d) 24. () 25. (a)
3. (@) 32. (0 33. (a) 3. (o) 35. (d)
41. (a) 42. (d) 43. (¢) 4. (b) 45. (a)

AC{€))]
I
46. Whatis lim A(x) equal to ? [2023-1If
x—0+
(@) -2 (b) -1 (e) 0 (d) 1
47. Whatis M (x) equal to ? [2023-11]
(@) 2 &) -1 (c) 0 (@ 2
6. (&) 7. (©) 8. (@ 9. (b) 10. (¢)
16. () 17. (@) 18. (@) 19. (©) 20, (d)
26. (a) 27, (c) 28. (b) 29. (b) 30. ()
36. (a) 37. (@) 8. (¢) 39. (b) 40. (b)
46. (b) 47. (a)
NDA Cuarter-wise PYQs




1. (¢) i 49" =1
*HE, + "Ex + "C "C X" -1
= ik Co+"Cix+ "Cox e
x—=0 X
| HC+"Cxt.+"CY)
lim
x>0 X
= lim "C, +"Cox +.."C,x""
c—0
Putx=0="C,=n
x
3 lim ——
@ x=0J1-cosx
= limo-——x———
x=3
1-[1—25m25]
;i 2
) X 1 %
= ——=-—lim
rh—runo 2_2 JEI asin-x-
s E 3
LHL=f(0-0)= lim —
a sin >
B 2
¢ o]
= ~—=lim
V250 sinh
1 0
= ——x2x%1 < lim ——=1
i ( 8—0sinf
s

=LHL#RHL= 2
Therefore limit does

3. (b) Given equation

log,(1+x
=0 xlog,

log,5x—=0 e
loge{l+x)
z—>n

|5

4. (a) v hmoa—x——

5." =
. lim
x=20 X

Limirs

: ) [ e

1 lim log,(1+x)

not exist.

lim

x—0 X
log, ¥
log, x

=logse

3

1

=1log, y=
_EX log, x

log.a

=log,5

lﬁgs (l i J.')

)

)

! 1+243+...+n
N e 2
a—=]® 425437+ 4

5. (d)

n{n+1)
L
nqnﬁ+l}(2n+ﬂ
6
. lim 2
n—m2n+1
Sol. (6-7):
: [2+xz
lim

==l 1+ x

=0

—Ar—B)=3

= lim

X—hem

[2+x1-Ax—8—Ax2-Bx]_3
l+x

= lim

xX—e

[(I-A)x’-(,us)uz—a]_
l+x ¥
Applying L’Hospital rule,
2x(1-A4)-(4+B)=
Comparing coefficients
21 -A4)=0
A=1and
-(A4+B)=3
A+B=-3
swB=-3-1=-4
A=1,B=-4
6. (b)
7. (¢)

8 (@) /@)= ———
. sin(e® —18
lim—————
x—2 }n(x-—l)

sm{e -1)
1)
=L (let)

It is g (undefined) condition so using L’
hospital’s rule
cos(e™ % —1).e*?
V(x—=1)
=L= lh‘_rlnzcos{ez'z -Det.2-1

= L=cos (0) "1

= L=

x—=2

=L=1
] a[.t]+.r =1
9, (b) Givenf(x)= _[_x]+—x
[0+.':}+(0+h) 1
1 F LT S VR T
S )= e TR0+
_ a[h]ﬂk}_l
= lIim—7—
=0 [hl+h
o (a'=1)
i r}]_IPu h =log.a

10.

11.

12.

13.

14.

15.

16.

17.

lim f(x)=

x40

R

A0-H1+0-h) _y
(c)

llm[[{) )+ (0—h)

lim = B8 lim g )
T ho0[=hl+(=h)  H—0 —1—h

—1-0 =
a e =loa Sl e =0
-1-0 -1 k=0~

(@) limoql (x)=a’,a#0

5o

[because function value is constant]
—niy L]
(@) lime * =e0 =2™

2=
{1+x)[ frm]
0

So, applying L'Hospital role.

a"}

= limo
x—0

=0

(b) lim

x—30

1. -1 1 1
= — lim = —X]l=—
2x—20 x 2
(a) If lim f(x) and lim g(x) both
x—da x—=a
exists, then

lim f(x)-g(x) exists.

= d

But if lim f(x)-g(x) exists, then it is
x—a

not necessary that both lim f(x) and

x—a
lim g(x) exists.
X—ra

sinx .X

x*Injx] x#0
0 x=0
PAQSFAV]
h

(a) Given, f(x)=

2 —
L limhin|h1 0

= limhin|h| =9
h—0 h h=0

him —
x—08in2x

(@

. . sinx . tanx
Since lim——=1and lim——=1
x—0 X a=0 x

X

i ———
xhoz[szrlz_x}
2x

:
2

_”’_



J2x+3h-2x

18, [y i e

Rationalise the numerator.

; {J2x+3h —2x
lim %
0 2h

2x+3h—2x

Sl
h—02h(\2x +3h ++/2x)

3

T 22k +0+V2%)

19, ]——wse = lim

li
(¢) lim Jm

B0

J2i

-?‘:

V2

20. (d) lim

21. (c¢) Given:

1-cos’dx

x2

lim

x—=0

—3cm24x{—.efn4x)4
2x

= lim
X=X

. 12cos®4xsindx
= fim ————— %2
x—x (2).‘]

=24(1)=24

22. (b) Itis given that: lim———

(sinx+1)(2sinx—

1)=

L (sinx—1)(2sinx -
6

3
42x
\25in(8/2)
(¢}

1)

sin x°

x-0 tan3x°

We know that: 180°

= m radian

Then, we get: 1° = i—nu-radian

X :
= —oradla.n

180

The value then obtained is:

23. (.

sz+3h+@]
N2x+3h ++2x

1a
£ -3

=1

»

: |

»

v

24,

3

25.

26.

(x=1)+ =D+ -1

x—1

=lim

x=l

(x=1) +(x4)(x=1)+(x-1)(x" + x+1)
x-1

=lim

T+l

=lim 1~|-[x+1)+{J|c2 +x+1) =(,-

(c) Given:-

B A M
lim =lim——

R . | :—ﬂxz kz

First, we we solve the left hand side part
(* —1)(x* +1)

x-1

-1
= lim

x—=1

lim
=l y—1

= llm(x+l)(x2 +1) o

x5l

RHS

S_p k 2 2
Yom :c2 = (x—k)(x* +xk + k)
svkxt kP aok (x+k)(x—k)

(4 xk+k?) (R+E+E) 3
(z38) 7 (k%K) - 2
Since, LH.S = RH.S

4—£=>k~
2

Tk

(a) Given,
inxlog(1—
msmx ogz( x)
x—=0 x
int sinx i log(1-x)

_x—»ﬂ x a0 x
log(l-x) _
- =

i log(1-x)

10 X

=1-lim

x4l

Since on applying the limit, the value is
undefined,

h'mf(x) =!mlog(l—x)

=0 g(x x>0 x

Hm-f_(j_:)_ =
x—) g "{x)
(a) It is given that -
3 4+37-2

X

lim

x—0

Apply L'Hospital’s rule -

T i}gj[m(s)-s‘ 3 :n(s]-s{"‘)]

Substitute the value of x = 0.
_in(3)-3° - 1n(3)-30)

A 1

=13%In(3) -3 In(3)

= In(3) ~ In(3) =0

a*-x*

27, (¢) lim

xsax? — g%

=-1
a" logga—a-a“'l

l‘:‘\,_ac.r-l

(L’ Hospital® rule)

=-1

=log,a=0 =a=e'=1
(b) Hint: Use L'Hospital’s rule
(5) Weave fim 20 1

lim =

==l x* -1
lim L@ +1
==l x* =1

Oatx=-1

= lim f(x)+1=0 = llm f(x]—

==l

(c) Given,

28,
29. =
2

has denominator equal to

30.

gt
lim

- T

wherea>b>1

=2

31. (d) Hint:

lim f(x)= llm f(x)

x-»2" x2t
[x]

F) =7

||’
RHL = fim 2]

x—1" |x|

32. (¢) Given that, x#0

x=1+h, whereh—0
0 L) S
[1+A| |1+0]

= lim
h—=0

3
33.

: 2 -
(a) lim x* (cosecx)” = lim—
0 *—=05in”" x
2

= lim———x=1x0=0

x=08in~ x

3
() lim ¥
=1 4 x

34.

[Using L’ Hospital’s rule]
=3x2=6

35. (d) LH.L.=

lim
x—+0

x ; x
= lim
1-cosd4x 40 52|sin2x|

lim ————— Ak 2l

i RS ZJ_mn 2% 2\.{_
R.HL.=
X

= lim
0" V/2 |sin 2x|

lim
=30 JI —cos d4x

NDA CHAPTER-WISE PYQs
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2x 1 ] (- g'tr=1)

Shaal SOEdlL LTET : i
Xl_':’;,, 22sin2x 242 44, (b) Gwen,ﬂx)=——2— and g(x)=x—1 now, put x =I then,
Thus, L.HL. # RH.S. Hence, limit . flo-1
; 1
does not exist, R iEepese xli?l 2(x) R ;—(I.n(a)-ao +ln(b)-bﬂ)
36. (a) [Hint: Use L-Hospital rule.) take the derivate of both numerator ‘and’ = D10
2 denominator =
3. @ fy=X2EEY_ v 42, whenx>0 e J TR [ 2 }
x Z(f@-) @+
= ORI =1imdxd =limdxd 1
and f{x) :__:;__ =7, when x < 0 x—l CE(g(x}‘) x—l d_r(x_l) B E(|rl{a}+]n(b}) 7 ln{a-b)
» lim f(x)=2and lim f(x)=0 5 2 ey
x—0" a0 1 x-1 x—1 a
i@ +in(b) 5] 2
Hence, limit doesn’t exist }lf_n,l 1 now this value we can put in the exponent
38. (c) Use L-Hospital, differentiate w.r.t d of e
e e (because - a* = In(a). a%) = s
39. (&) f{.’{): 2sinx x* 2 1 hm[]_g(f(;)g(ﬂ}} = Ta
= —1i caxt Byt 55
iy N b ~ }II-TI Mn(a)-ax! + In (b)-bx~'] Xl €
S R now we can put x = 1 A (ab_]% = L
= =l ,.' X 1 1
i ety =2 Dn(aya®+ Inbye7]= 5 [Ina) + Int) 3
it lim £(x)8% ie equal to Jab
cosx 1 0 @ ln( b) = ’”{“b) A
— f{x]=x Sl {C3=C_,~C } Hence, option (a) is correct.
PR - _a~+bx—1_._‘..‘ 46. {b] leen,ﬂx) Lt|andg(x) [x]-1
iy b e B e “now, fig0) = Alx] -
= f(x)=x {—x(cosx—tanx]} and gy = x+ 1 =|xl-1
= f(x)=x*(tanx—cosx) ke =[x-1]
; &) and = g(i]
= x=0= £(0)=0 we have to find J1‘_1_:_'?![}‘{.3)3' 1 =[{J§F_(T}) 8(kx))
. f(x) . x'(tanx—cosx) ; ﬁ S(g=)
40. (b) lim =lim now, lim M5 now, lim 4 = lm
#50 Ty £4 X x—l x=0" x—0* g(f(x)
=lim x(tanx - cosx) {becanse x = ") -1
Ll = lim _)_:.F—
S 5 = iR EE] a0t [l -1
41. (a) {im22t f ( ]_ ]imf_(tﬂ'%__cciﬂ ==l e as we know that, for positive value close to
=0 xf o0 x if we solve the exponent then, 0 [x]=0and x| =
5-x 5 10 19=H _ =}
42. (d) Wehave, f(x)= _ o el R therefore lim
b= Jimfn /() = i';'ﬁ[ o "‘"] o0t [01-1 1
LHL
2 o | @) E
= lim f(x)=lim —llm(———] =l g(x) =
g Elloe e oL now we can take the derivative of numerator 47. ) given, fx) ~ sf snd ¢x) = £]
2;!1_!?(*('”):,11-1151—1:1 and denominator 2 w &l no:,v,ﬂg{x)} =AY = e = -1
RHL ) and g(flx)) = g(lx])
5-x 5—x f(x) e S = |xli -1
B i e e I e g LB
now, lim 4 = lim
= lim(-)=-1 ; 0 w0 g(S(®)
Thus, LHL#RH.Latx=5 o8 -1
l-!l f(x) g(x) = lim [=]1=1|
2 Limit does not exist atx = 5. 0™ [x]=1
s _1 (x’ -1)([3:’ )2 +x3><1+12) 1 & = as we know that, for negative value close to
43. (o) lim™ T=lim - | 50n(@)-a™ +In(b)-5*7) 0 ,[J=-1and}|=
s 2 T il by _l==y |2 2
=lim(x" + 2 +1)=141+1=3 St iy Tl oL e
Linvirs

————— - - - A



