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JEE Main Maths Limits, Continuity and Differentiability
Previous Year Questions With Solutions

Question 1: Solve

(20-3)(vZ-1)

limm_ﬂ 2z2+x—3

Solution:

i . (2273) (VE-)x(/E+)
221 (2-1) (20+3)x (Va+1)
=1

=52

P §

10

Question 2: If f(9) =9, f'(9) =4, then

. v/ -3
hmm—)Q j(;_) 3 =
Solution:

Applying L - Hospitals rule,

1 !
mgy 1
2z
£(9)
_ f(9)
- 1
9
4
— 3
- 1
3
—4
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Question 3: Solve

: (a+h)*sin(a+h)—a?sina
limy, o A

Solution:

Apply the L-Hospitals rule,
limy, g (a+h)? sin(a;—h) —a’sina

. 2 (a-+h) sin (a+h)+(a+h)*cos (a+h)
limy, 9 T

— 2a sina + a?cos a

Question 4: Solve

. V2cosz—1
hmm_mf‘l cotz—1
Solution:
\/ﬁcos r—1

hmm_’“'/"'l cotz—1

Apply the L-Hospitals rule,

s —+/2sinx

_ hmx_”f/ 4 " _cosect
1

— 2X\/§

~(V2y

ey

- 2

Question 5: Solve

. x
hmm_}o [tan_lzm ]
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Solution:

Let

tan 12z =6
o %tan@andasm—)ﬂ, 6—0
= lims0 55

. %tan 7]
mg—0 7

-(1)

=

B|= b=

Question 6: Solve

; 3 (1—cos 2z)
hmm—m z
Solution:

(1—cos 2z)

b=

| sinz
x

lim,_,g = lim,_,g

So,

T

. |sinz|
iy lmE oy

xr
and

| sinz | 1

lim, - 1822l —

Hence, the limit doesn’t exist.

Question 7: Solve
lim, o {tan (% +2)}"/*

Solution:

Given,
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lim, o {tan (% +z)}"/*

s l+tanz \1/@
- llmz_)(] ( l—tan:c)

1+t B
— lim (1+ (ﬂ _1))
z—0 1 —tanz
1
2 tanz B
=1l 1 _
zlil(ll( i (ltanm))

i ( 2 tanz )
lm | —————
— o0 \ (1 — tanz)

Question 8: Solve

1 2
i 145z (=
1M g0 1+322

Solution:

1 2
I 11502 \ /*
1Mz—0 | 11342

5
22

lim, o [(1+3:¢:2) 1’%2} ’

[ limg (1+2)Y°

Question 9: Solve

rtan2x—2x tanz
(1—cos 2z)*

lim, o

Solution:

e]
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rtan2zr—2ztanz
(1—cos 2z)*

lima:—)O

z(tan 2z—2tanz)

= lim
£ (2 sinz:.r)2

1  (tan2z—2tanz)

= lim, 4o 1 Cint

T 2 tanx

. 11]11:,,_,,(} 4sintx \ 1-tanlz

—2 tcm:r:)

o 11]11:,,_,,(} 4sin'z

= lim, o ;

T 2 tan’z
in‘x \ 1-tan’z

T tan®z

T 2 tanxz—2 tanz+2 tan’z
1—-tanz

) 1

_ 17
] llmm_}g sinx * siniz "
1

1—tan’z
1

T 1
= lim, ;o mTrw * cos’z * 1—tan’z

1 1 -1
= ><1><1><1

po|—pa|

Question 10: The function

T

f(ﬂi) - rlog(l +az)—log(1—bx)

is not defined at x = 0. The value which should be assigned to f at x = 0 so that it is continuous at x

=0, is

Solution:

Since the limit of a function is a + b as x — 0, therefore to be continuous at a function, its value must be

at+tbatx=0

= f(0)=a+b

Question 11: Evaluate

23422162420

z) = (z—2)°
f(z) . :

Solution:

For continuous

if ¢ # 2
ifx =2
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lim, ,» f(z) = f(2) =k
z3+22—162+20
(z-2)°
(x2—4z+4) (z+5)
(2—2)*

(z—2)? (z+5)
(z—2)°

= lim, 9

e ]-imx—)-Q

=T.

Question 12: If

22—dz+3 if ¢ # 1
r) = z2-1 .
/=) {2 fe=1

, then find the condition for the function to be continuous or discontinuous.

Solution:
2_42+3
flz) = { £

forx=1

f(1)=2,

f(1+) =lim,_,;, £

= ]-imx—>1+ %

=

Ff1-) = lim,,; Z>fetd
=

> (1) # £(1-)

Hence, the function is discontinuous at x = 1.

Question 13: Which of the following functions have a finite number of points of discontinuity in R
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([.] represents the greatest integer function)?

(A) tan x

(B) x[x]

©) x|/ x

(D) sin[nx]

Solution:

f (x) = tanx 1s discontinuous whenx=(2n+ 1)n/2,n € Z
f (x) = x[x] is discontinuous when x =k, k € Z

f (x) = sin [nnx] is discontinuous when nmx =k, k € Z

Thus, all the above functions have an infinite number of points of discontinuity. But, if (x) = |x| / X is
discontinuous when x = 0 only.

Question 14: The number of values of x € [0, 2] at which f (x) =|x — (1/2)| + |x — 1|+ tan x is not
differentiable is

(A)O

B)1

©)3

(D) None of these
Solution:

|x — (1/2)| is continuous everywhere but not differentiable at x =1 /2, |x — 1] is continuous everywhere,
but not differentiable at x = 1 and tan x is continuous in [0, 2] except at x = w/2.

Hence, f (x) is not differentiable at x = 1/2, 1, n/2.

Answer: (C) 3

Question 15:
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lim,_,,/; (secf — tanf) =

Solution:

£ —sin §)°
sin %) (cos %-i—sin %)

1—sin@ (COS

1im9—m/2 coRl 111119—}-;:/2

=0

[

(COS 9
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