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Differentiability

DIFFERENTIABILITY

1.  S ; ] , ]

f(x) = 2 | x 3 | ,  x R ; ] 

x S

( (x))f f   __________

2.  

x x

2

2

ae be , 1 x 1

f(x) cx , 1 x 3

ax 2cx , 3 x 4

 

 f(x),  a, b, c R , 

f (0) + f (2)  = e  ]  a  :

(1) 2

e

e 3e 13
(2) 2

e

e 3e 13

(3) 2

1

e 3e 13
(4) 2

e

e 3e 13

3. ;  f(x)  x  y 

 f(x + y) = f(x) + f(y) + xy2 + x2y 

 ;  
x 0

f(x)
Lim 1

x
]  f '(3) 

4.  f(x) = 

–1tan x,| x | 1
4
1

(| x | –1),| x | 1
2

  :

(1) R–{1}  R – {–1, 1} ; 

(2) R – {–1} ;] ] 

(3) R – {–1}  R – {–1, 1} ; 

(4) R –{1} ;] ] 

5.  
2

1

2

k (x ) 1, x
f(x)

k cosx, x
 

; ]  ;  (k1,  k2)  :

(1) 
1

,1
2

(2) (1, 1)

(3) 
1

, 1
2

(4) (1, 0)

6.  ƒ  :  R   R,

5 2

5 2

1
x sin 5x , x 0

x

ƒ x 0 , x 0

1
x cos x , x 0

x

  , ƒ"(0) 

] _________.

7.  ƒ : R  R, ƒ(x) = max{x, x2} 

 S, R  ƒ

; ] ;  :

(1) {0, 1} (2) {0}

(3) ( ) (4) {1}]ALL
EN
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Differentiability

SOLUTION
1. NTA Ans.  (3)
Sol. f(x) = |2 – |x – 3||

f is not differentiable at
    x = 1, 3, 5

(3, 2)

(1, 0) (5, 0)x' x

y

y'

O

(0, 1)

 
x s

f(f(x)) f(f(1)) f(f(3)) f(f(5))

                = f(0) + f(2) + f(0)
                = 1 + 1 + 1 = 3

2. Official Ans. by NTA (4)

Sol.

x x

2

2

ae be , 1 x 1

f (x) cx , 1 x 3

ax 2cx, 3 x 4

For continuity at x = 1

x 1 x 1
Lim f(x) Lim f(x)

  1ae be c  2b ce ae

...(1)

For continuity at x = 3

x 3 x 3
Lim f(x) Lim f(x)

  9c = 9a + 6c

  c = 3a ...(2)

f'(0) + f'(2) = e

(aex – bex)x = 0 + (2cx)x = 2 = e

  a b 4c e ...(3)

From (1), (2) & (3)

a – 3ae + ae2 + 12a = e

  a(e2 + 13 – 3e) = e

  2

e
a

e 3e 13

3. Official Ans. by NTA (10)

Sol. Since, 
x 0

ƒ x
lim

x
 exist  ƒ(0) = 0

Now, 
h 0

ƒ x h ƒ x
ƒ ' x lim

h

2 2

h 0

ƒ h xh x h
lim

h
 (take y = h)

2

h 0 h 0

ƒ h
lim lim xh x

h

 ƒ'(x) = 1 + 0 + x2

 ƒ'(3) = 10

4. Official Ans. by NTA (1)

Sol.

1tan x , x , 1 1,
4

x 1
ƒ x , x 1,0

2
x 1

, x 0,1
2

for continuity at x = –1

L.H.L. = – 0
4 4

R.H.L. = 0
so, continuous at x = –1
for continuity at x = 1
L.H.L. = 0

R.H.L. = 
4 4 2

so, not continuous at x = 1
For differentiability at x = –1

L.H.D. = 
1 1

1 1 2

R.H.D. = –
1

2
so, non differentiable at x = –1

ALL
EN
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Differentiability

5. Official Ans. by NTA (1)
Sol. f(x) is continuous and differentiable

f( ) = f( ) = f( +)
–1 = –k2

2k 1

f'(x) = 1

2

2k (x ) ; x

k sin x ; x

ƒ'( –) = ƒ'( +)
0 = 0
so, differentiable at x = 0

f"(x) = 1

2

2k ; x

k cosx ; x

f"( ) = f"( +)

2k1 = k2

1

1
k

2

1 2

1
k , k , 1

2

6. Official Ans. by NTA (5.00)

Sol. 5 21
ƒ x x .sin 5x

x
if x < 0

ƒ(x) = 0 if x = 0

5 21
ƒ x x .cos x

x
if x > 0

LHD of ƒ'(x) at x = 0 is 10

RHD of ƒ'(x) at x = 0 is 2

if ƒ"(0) exists then

2  = 10   = 5

7. Official Ans. by NTA (1)
Sol. ƒ(x) = max(x, x2)

(1,0)

|||||||||||||||         
    

    
    

 |
||

||
|

     
     

     
     

 |||||||||

x

ƒ(x)

Non-differentiable at x = 0, 1

S = {0, 1}

ALL
EN




