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1 (a)

It is clear from the figure that 𝑓(𝑥) is continuous everywhere and not differentiable at 𝑥 = 0 due to 

sharp edge

2 (c)𝑓(𝑥) =
𝑎2 ― 𝑎𝑥 + 𝑥2 ― 𝑎2 + 𝑎𝑥 + 𝑥2𝑎 + 𝑥 ― 𝑎 ― 𝑥 ×

𝑎2 ― 𝑎𝑥 + 𝑥2 + 𝑎2 + 𝑎𝑥 + 𝑥2𝑎2 ― 𝑎𝑥 + 𝑥2 + 𝑎2 + 𝑎𝑥 + 𝑥2
×

𝑎 + 𝑥 + 𝑎 ― 𝑥𝑎 + 𝑥 + 𝑎 ― 𝑥⇒lim𝑥→0 𝑓(𝑥)
= lim𝑥→0 

―2𝑎𝑥( 𝑎 + 𝑥 + 𝑎 ― 𝑥)2𝑥 ( 𝑎2 ― 𝑎𝑥 + 𝑥2 + 𝑎2 + 𝑎𝑥 + 𝑥2)

=
―𝑎(2 𝑎)(𝑎 + 𝑎) = ― 𝑎

3 (b)

Given, 𝑓(𝑥) = {
1 ― cos 4𝑥

8𝑥2
, 𝑥 ≠ 0𝑘    𝑥 = 0

LHL = lim𝑥→0―  𝑓(𝑥)
= limℎ→0 

1 ― cos 4(0 ― ℎ)
8(0 ― ℎ)2

 

= limℎ→01 ― sin 4ℎ
8ℎ2

= limℎ→04 sin 4ℎ
16ℎ = 1  [by L ‘Hospital’s rule]
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Since, 𝑓(𝑥) is continuous at 𝑥 = 0∴     𝑓(0) = LHL  ⇒    𝑘 = 1

4 (d)

Given, 𝑓(𝑥) = |𝑥 ― 1| + |𝑥 ― 2| + cos𝑥
Since, |𝑥 ― 1|, |𝑥 ― 2| and cos𝑥 are continuous in [0, 4]∴   𝑓(𝑥) being sum of continuous functions is also continuous

5 (c)

If function 𝑓(𝑥) is continuous at 𝑥 = 0, then𝑓(0) = lim𝑥→0𝑓(𝑥)

∴    𝑓(0) = 𝑘 = lim𝑥→0𝑥 sin
1𝑥⇒𝑘 = 0              [ ∵ ―1 ≤ sin

1𝑥 ≤ 1]
6 (b)

We have,ℎ(𝑥) = {𝑓(𝑥)}2 + {𝑔(𝑥)}2⇒ℎ′(𝑥) = 2𝑓(𝑥)2𝑓′(𝑥) + 2 𝑔(𝑥) 𝑔′(𝑥)
Now,𝑓′(𝑥) = 𝑔(𝑥) and 𝑓′′(𝑥) = ―𝑓(𝑥)⇒𝑓′′(𝑥) = 𝑔′(𝑥) and 𝑓′′(𝑥) = ―𝑓(𝑥)⇒ ― 𝑓(𝑥) = 𝑔′(𝑥)
Thus, we have𝑓′(𝑥) = 𝑔(𝑥) and 𝑔′(𝑥) = ―𝑓(𝑥)∴ ℎ′(𝑥) = ―2 𝑔(𝑥)𝑔′(𝑥) +2 𝑔 (𝑥)𝑔′(𝑥) = 0, for all 𝑥⇒ℎ(𝑥) =  Constant for all 𝑥
But, ℎ(5) = 11. Hence, ℎ(𝑥) = 11 for all 𝑥
7 (a)𝑓(𝑥) = |𝑥|3 = {

0,   𝑥 = 0𝑥3,   𝑥 > 0― 𝑥3,    𝑥 < 0

Now,  𝑅𝑓′(0) = limℎ→0 
ℎ3 ― 0ℎ = 0

And  𝐿𝑓′(0) = limℎ→0 
― ℎ3 ― 0―ℎ = 0∵   𝑅𝑓′(0) = 𝐿𝑓′(0) = 0∴   𝑓′(0) = 0

8 (b)

We have,

(LHL at 𝑥 = 0) = lim𝑛→0―𝑓(𝑥) = limℎ→0𝑓(0 ― ℎ)⇒(LHL at 𝑥 = 0) = lim𝑛→0 sin―1( cos  ( ― ℎ) ) = limℎ→0 sin―1( coshℎ )⇒(LHL at 𝑥 = 0) = sin―1 1 = 𝜋/2
(RHL at 𝑥 = 0) = lim𝑥→0+

𝑓(𝑥)
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⇒(RHL at 𝑥 = 0) = limℎ→0𝑓(0 + ℎ) = limℎ→0 sin―1( cosℎ )⇒(RHL at 𝑥 = 0) = sin―1(1) = 𝜋/2
and, 𝑓(0) = sin―1( cos 0 ) = sin―1(1) = 𝜋/2∴ (LHL at 𝑥 = 0) = (RHL at 𝑥 = 0) = 𝑓(0)
So, 𝑓(𝑥) is continuous at 𝑥 = 0

Now,

𝑓′(𝑥) =
― sin𝑥

1 ― cos2𝑥 =
sin𝑥

| sin𝑥 |
= {

― sin𝑥― sin𝑥 = 1,𝑥 < 0― sin𝑥
sin𝑥 = ―1, 𝑥 > 0∴ (LHD at 𝑥 = 0) = 1 and (RHD at 𝑥 = 0) = ―1

Hence, 𝑓(𝑥) is not differentiable at 𝑥 = 0

9 (d)

For any 𝑥 ≠ 1, 2, we find that 𝑓(𝑥) is the quotient of two polynomials and a polynomial is 

everywhere continuous. Therefore, 𝑓(𝑥) is continuous for all 𝑥 ≠ 1, 2

Continuity at 𝑥 = 1:

We have,

lim𝑥→1―𝑓(𝑥) = limℎ→0𝑓(1 ― ℎ)
⇒ lim𝑥→1―𝑓(𝑥) = limℎ→0 (1 ― ℎ ― 2)(1 ― ℎ + 2)(1 ― ℎ + 1)(1 ― ℎ ― 1)

|(1 ― ℎ ― 1)(1 ― ℎ ― 2)|⇒ lim𝑥→1―𝑓(𝑥) = limℎ→0 (3 ― ℎ)(2 ― ℎ)( ― 1 ― ℎ)( ― ℎ)
|( ― ℎ)( ― 1 ― ℎ)|⇒ lim𝑥→1―𝑓(𝑥) = limℎ→0 (3 ― ℎ)(2 ― ℎ)ℎ(ℎ + 1)ℎ(ℎ + 1)

= 6

and,

lim𝑥→1+

𝑓(𝑥) = limℎ→0𝑓(1 + ℎ)
lim𝑥→1+

𝑓(𝑥) = limℎ→0 (1 + ℎ ― 2)(1 + ℎ + 2)(1 + ℎ + 1)(1 + ℎ ― 1)

|(1 + ℎ ― 1)(1 + ℎ ― 2)|

lim𝑥→1+

𝑓(𝑥) = limℎ→0 (ℎ ― 1)(3 + ℎ)(2 + ℎ)(ℎ)
|ℎ(ℎ ― 1)|

lim𝑥→1+

𝑓(𝑥) = ― limℎ→0 (ℎ ― 1)(3 + ℎ)(2 + ℎ)ℎℎ(1 ― ℎ) = ―6∴ lim𝑥→1―𝑓(𝑥) ≠ lim𝑥→1+

𝑓(𝑥)
So, 𝑓(𝑥) is not continuous at 𝑥 = 1

Similarly, 𝑓(𝑥) is not continuous at 𝑥 = 2

10 (b)

Let 𝑓(𝑥) =
𝑔(𝑥)ℎ(𝑥) =

𝑥
1 + |𝑥|

It is clear that 𝑔(𝑥) = 𝑥 and ℎ(𝑥) = 1 + |𝑥| are differentiable on ( ―∞, ∞) and ( ―∞, 0) ∪ (0, ∞) 

respectively

Thus, 𝑓(𝑥) is differentiable on ( ―∞, 0) ∪ (0, ∞).Now, we have to check the differentiable at 𝑥 = 0
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∴   lim𝑥→0𝑓(𝑥) ― 𝑓(0)𝑥 ― 0
= lim𝑥→0

𝑥
1 + |𝑥| ― 0𝑥 = lim𝑥→0 1

1 + |𝑥| = 1

Hence, 𝑓(𝑥) is differntaible on ( ―∞, ∞)
11 (b)

At 𝑥 = 0,

LHL = limℎ→0 1

1 ― 𝑒―1/(0―ℎ) = limℎ→0 1

1 ― 𝑒1/ℎ = 0

RHL = limℎ→0 1

1 ― 𝑒―1/(0+ℎ) = limℎ→0 1

1 ― 𝑒―1/ℎ = 1∴  FUnction is not continuous at 𝑥 = 0

12 (a)

We have,𝑓𝑜𝑔 = 𝐼⇒𝑓𝑜𝑔(𝑥) = 𝑥 for all 𝑥⇒𝑓′(𝑔(𝑥))𝑔′(𝑥) = 1 for all 𝑥⇒𝑓′(𝑔(𝑎)) =
1𝑔′(𝑎) =

1

2
⇒𝑓′(𝑏) =

1

2
     [ ∵ 𝑓(𝑎) = 𝑏]

13 (a)

Since, lim𝑥→0  𝑓(𝑥) = 𝑓(0)
⇒ lim𝑥→0sinπx

5x
= 𝑘 ⇒  (1)

𝜋
5

= 𝑘   ⇒   𝑘 =
𝜋
5

        [ ∵    lim𝑥→0 
sin𝑥𝑥 = 1]

14 (d)

Given, 𝑓(𝑥) = [𝑥], 𝑥 ∈ ( ―3.5, 100)

As we know greatest integer is discontinuous on integer values.

In given interval, the integer values are

( ― 3, ― 2, ― 1, 0, …, 99)∴  Total numbers of integers are 103.

15 (a)

LHL = limℎ→0𝑓(0 ― ℎ)

= limℎ→0𝑒―1/ℎ― 1𝑒―1/ℎ + 1
= ―1     [ ∵  limℎ→0 

1𝑒1/ℎ = 0  ]

RHL = limℎ→0𝑓(0 + ℎ) = limℎ→0𝑒1/ℎ― 1𝑒1/ℎ + 1

= limℎ→0
1 ― 1𝑒1/ℎ
1 +

1𝑒1/ℎ = 1

∴    LHL ≠ RHL

So, limit does not exist at 𝑥 = 0

16 (d)
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We have,𝑓(𝑥) = 𝑥4 +
𝑥4

1 + 𝑥4
+

𝑥4

(1 + 𝑥4)
+ …

⇒𝑓(𝑥) =
𝑥4

1 ― 1

1 + 𝑥4

= 1 + 𝑥4, if 𝑥 ≠ 0

Clearly, 𝑓(𝑥) = 0 at 𝑥 = 0

Thus, we have𝑓(𝑥) = {1 + 𝑥4,         𝑥 ≠ 0
0,         𝑥 = 0

Clearly, lim𝑥→0―𝑓(𝑥) = lim𝑥→0+

𝑓(𝑥) = 1 ≠ 𝑓(0)

So, 𝑓(𝑥) is neither continuous nor differentiable at 𝑥 = 0

17 (a)

We have,𝑓(𝑥) = {1 + 𝑥,         0 ≤ 𝑥 ≤ 2
3 ― 𝑥,         2 < 𝑥 ≤ 3∴ 𝑔(𝑥) = 𝑓𝑜𝑓(𝑥)⇒𝑓(𝑥) = 𝑓(𝑓(𝑥))⇒𝑔(𝑥) = {𝑓(1 + 𝑥),         0 ≤ 𝑥 ≤ 2𝑓(3 ― 𝑥),         2 < 𝑥 ≤ 3⇒𝑔(𝑥) = {

1 + (1 + 𝑥),         0 ≤ 𝑥 ≤ 1
3 ― (1 + 𝑥),         1 < 𝑥 ≤ 2
1 + (3 ― 𝑥),         2 < 𝑥 ≤ 3⇒𝑔(𝑥) = {
2 + 𝑥,         0 ≤ 𝑥 ≤ 1
2 ― 𝑥,         1 < 𝑥 ≤ 2
4 ― 𝑥,         2 < 𝑥 ≤ 3

Clearly, 𝑔(𝑥) is continuous in (0, 1) ∪ (1, 2) ∪ (2, 3) except possibly at 𝑥 = 0, 1, 2 and 3

We observe that

lim𝑥→0+

𝑔(𝑥) = lim𝑥→0+

(2 + 𝑥) = 2 = 𝑔(0)
and lim𝑥→3―𝑔(𝑥) = lim𝑥→3― 4 ― 𝑥 = 1 = 𝑔(3)
Therefore, 𝑔(𝑥) is right continuous at 𝑥 = 0 and left continuous at 𝑥 = 3

At 𝑥 = 1, we have

lim𝑥→1―𝑔(𝑥) = lim𝑥→1― 2 + 𝑥 = 3

and, lim𝑥→1+

𝑔(𝑥) = lim𝑥→1+

2 ― 𝑥 = 1∴ lim𝑥→1+

𝑔(𝑥) ≠ lim𝑥→1―𝑔(𝑥)
So, 𝑔(𝑥) is not continuous at 𝑥 = 1

At 𝑥 = 2, we have

lim𝑥→2―𝑔(𝑥) = lim𝑥→2―(2 ― 𝑥) = 0

and,

lim𝑥→2+

𝑔(𝑥) = lim𝑥→2+

(4 ― 𝑥) = 0

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114



∴ lim𝑥→2―𝑔(𝑥) ≠ lim𝑥→2+

𝑔(𝑥)
So, 𝑔(𝑥) is not continuous at 𝑥 = 2

Hence, the set of points of discontinuity of 𝑔(𝑥) is {1, 2}

18 (b)

Since 𝑔(𝑥) is the inverse of function 𝑓(𝑥)∴ 𝑔𝑜𝑓(𝑥) = 𝐼(𝑥), for all 𝑥
Now, 𝑔𝑜𝑓(𝑥) = 𝐼(𝑥), for all 𝑥⇒𝑔𝑜𝑓(𝑥) = 𝑥, for all 𝑥⇒(𝑔𝑜𝑓)′(𝑥) = 1, for all 𝑥⇒𝑔′(𝑓(𝑥))𝑓′(𝑥) = 1, for all 𝑥   [Using Chain Rule]⇒𝑔′(𝑓(𝑥)) =

1𝑓′(𝑥), for all 𝑥⇒𝑔′(𝑓(𝑐)) =
1𝑓′(𝑐)    [Putting 𝑥 = 𝑐]

19 (d)

Given, 𝑓(𝑥) = {𝑥𝑝cos (1𝑥), 𝑥 ≠ 0

0,   𝑥 = 0

Since, 𝑓(𝑥) is differentiable at 𝑥 = 0, therefore it is continuous at 𝑥 = 0∴  lim𝑥→0 𝑓(𝑥) = 𝑓(0) = 0⇒ lim𝑥→0  𝑥𝑝cos (1𝑥) = 0   ⇒    𝑝 > 0

As 𝑓(𝑥) is differentiable at 𝑥 = 0∴    lim𝑥→0   
𝑓(𝑥) ― 𝑓(0)𝑥 ― 0  exists finitely⇒ lim𝑥→0  

𝑥𝑝cos
1𝑥 ― 0𝑥  exists finitely⇒lim𝑥→0  𝑥𝑝―1cos

1𝑥 ―0 exists finitely⇒        𝑝 ― 1 > 0      ⇒    𝑝 > 1  

20 (a)

It is clear from the graph that 𝑓(𝑥) is continuous everywhere and also differentiable everywhere 

except at 𝑥 = 0

x

y'

x'

y

y = |x|
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ANSWER-KEY

Q. 1 2 3 4 5 6 7 8 9 10

A. A C B D C B A B D B

Q. 11 12 13 14 15 16 17 18 19 20

A. B A A D A D A B D A
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