
 

 

CHAPTER-5 

                                                         CONTINUITY & DIFFERENTIABILITY 

02 MARK TYPE QUESTIONS 
Q. NO QUESTION MARK 

1.  Find the value of 𝑘for which 𝑓(𝑥) = {
1 − 𝑐𝑜𝑠𝑐𝑜𝑠 4𝑥 

8𝑥2 , 𝑖𝑓  𝑥 ≠ 0 𝑘      , 𝑖𝑓  𝑥 = 0  is continuous 

at 𝑥 = 0 . 

 

 

 

 

2  

2.  Find the value of 𝑘 for which 𝑓(𝑥) = {
𝑥2 + 3𝑥−10

𝑥−2
, 𝑖𝑓  𝑥 ≠ 2 𝑘      , 𝑖𝑓  𝑥 = 2  is continuous at 

𝑥 = 2 . 

 

 

 

2 

3.  Discuss the differentiability of 𝑓(𝑥) = 𝑥|𝑥|at 𝑥 = 0 . 

 
 

 

2 

4.  Differentiate (
1+ 𝑐𝑜𝑠 𝑥

𝑠𝑖𝑛 𝑥
)  with respect to 𝑥 . 

 

 

 

 

2  

5.  If 𝑥 = 𝑎(2𝜃 −𝑠𝑖𝑛 𝑠𝑖𝑛 2𝜃)  and = 𝑎(1 −𝑐𝑜𝑠 𝑐𝑜𝑠 2𝜃)  , find 
𝑑𝑦

𝑑𝑥
 when 𝜃 =

𝜋

3
 . 

 

 

 

 

2 

6.   

If log 𝑦 =tan−1 𝑥, 𝑡h𝑒𝑛 𝑝𝑟𝑜𝑣𝑒 𝑡h𝑎𝑡 

 (1 + 𝑥2)y2 + (2𝑥 − 1)y1 =0  

 

2 

7.   

Find the value of k for which     
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8.  
If  siny = x sin(a+y),prove that 

asin

)ya(sin

dx

dy 2 +
=

 
 

2 

9.  
𝑥2 + 2𝑥𝑦 + 𝑦3 = 42  then find

dx

dy
 2 

10.   

 

If ( )2 2 2. 1 log[ 1 ], 1 1 0.
dy

y x x x showthat x xy
dx

+ = + − + + + =
 

 

2 

11.  Determine the value of k so that the function f(x) =   
sin 2x

5x
    , if x ≠ 0 

                                                                                     

                                                                            K       , if x = 0           is continuous at 

x =0 

 

2 

12.  If y x = ey – x , prove that    
dy

dx
 = 

(1 + logy)2

logy
 

 

2 



 

 

13.  Find  
 dy

dx
  for  tan- 1(x2 + y2) = a 2 

14.  Differentiate cos- 1( 
sinx + cosx

√2
 ) w.r.t. x 2 

15.  Show that the derivative of the function f given by f(x) = 2x3 – 9x2+ 12x + 9 , at x = 1 and x 

= 2 are equal. 
2 

16.  Find the value of p for which the function 

 
2 

17.  Find the value of k for which the function   

 

 

 
is continuous at x= x/4. 

2 

18.  Find the value of 
𝑑𝑦

𝑑𝑥
 at 𝜃=

𝜋

3
 , x=cos 𝜃 −  𝑐𝑜𝑠 2𝜃, 𝑦 =  𝑠𝑖𝑛𝜃 − 𝑠𝑖𝑛2𝜃.  2 

19.  If x=acos 𝜃;  𝑦 = 𝑏𝑠𝑖𝑛𝜃 , then find 
𝑑2𝑦

𝑑𝑥2
.  

      

 2 

20.  Find the derivative of 𝑥𝑙𝑜𝑔𝑥 w.r.t. logx. 2 
21.  

Find the value of 𝑘for which 𝑓(𝑥) = {
1 − cos 4𝑥

8𝑥2 , 𝑖𝑓  𝑥 ≠ 0

𝑘      , 𝑖𝑓  𝑥 = 0
 is continuous at 𝑥 = 0 . 

 

2 

22.  
Find the value of 𝑘 for which 𝑓(𝑥) = {

𝑥2 + 3𝑥−10

𝑥−2
, 𝑖𝑓  𝑥 ≠ 2

𝑘      , 𝑖𝑓  𝑥 = 2
 is continuous at 𝑥 = 2 . 

 

2 

23.  Discuss the differentiability of 𝑓(𝑥) = 𝑥|𝑥|at 𝑥 = 0 . 

 
2 

24.  Differentiate tan−1 (
1+ 𝑐𝑜𝑠 𝑥

𝑠𝑖𝑛 𝑥
) with respect to 𝑥 . 

 

2 

25.  If 𝑥 = 𝑎(2𝜃 − sin 2𝜃) and = 𝑎(1 − cos 2𝜃) , find 
𝑑𝑦

𝑑𝑥
 when 𝜃 =

𝜋

3
 . 

 

2 

26.  Using the fact that sin(A+B) = sin A cos B + cos A sin B and the differentiation, 
obtain the sum formula for cosines. 

2 

27.  
If y = cos-I(

1− 𝑥2

1+ 𝑥2
) and cos2x = (

1− 𝑡𝑎𝑛2𝑥

1+ 𝑡𝑎𝑛2𝑥
), find 𝑑𝑦

𝑑𝑥
 2 

28.  if the function f(x) satisfies lim
𝑥→1

𝑓(𝑥)− 2

𝑥2− 1
 = 𝜋, evaluate lim

𝑥→1
𝑓(𝑥) 2 

29.  limit of a function exist at x = a if L.H.L of f(x) at x = a and R.H.L of f(x) at x = a 
are equal to f(a), using the above concept find lim

𝑥→5
𝑓(𝑥), where f(x) = IxI - 5 

2 

30.  Let a1,a2,….an be fixed real numbers and define a function f(x) = (x-a1)(x-a2)….(x-
an). what is lim

𝑥→a1
𝑓(𝑥)? for some a ≠a1,a2,……an, compute  lim

𝑥→𝑎
𝑓(𝑥)  

2 

 

 



 

 

 

 

ANSWERS: 

Q. NO ANSWER MARKS 

1.  1 − 𝑐𝑜𝑠 𝑐𝑜𝑠 4𝑥 

8𝑥2
 = 𝑘 ⇒ 𝑙𝑖𝑚

𝑥→0

2 𝑠𝑖𝑛2 2𝑥

8𝑥2
= 𝑘 ⇒ 𝑙𝑖𝑚

𝑥→0
( 

𝑠𝑖𝑛 𝑠𝑖𝑛 2𝑥 

2𝑥
 )

2

= 𝑘  ⇒ 𝑘 = 1 

 

 

2 

2.  (𝑥 − 2)(𝑥 + 5)

𝑥 − 2
 = 𝑘  ⇒ 𝑘 = 7 

 

 

 

 

 

2 

3.  𝑓(𝑥) = {𝑥2  ,   𝑥 ≥ 0 −𝑥2  ,   𝑥 < 0  

LHD =
𝑓(𝑥)−𝑓(0)

𝑥−0
 =

−𝑥2−0

𝑥−0
=  0  

RHD = 
𝑓(𝑥)−𝑓(0)

𝑥−0
 =

𝑥2−0

𝑥−0
=  0  

 

 

 

 

2 

4.  
(

2 𝑐𝑜𝑠2 𝑥
2

2 𝑠𝑖𝑛 
𝑥
2 

𝑥
2 

) = (𝑐𝑜𝑡
𝑥

2
) = [𝑡𝑎𝑛 (

𝜋

2
−

𝑥

2
)] =    

𝜋

2
−

𝑥

2
 

𝑓′(𝑥) =  −
1

2
 

 

 

 

2 

5.  𝑑𝑥

𝑑𝜃
= 𝑎(2 − 2𝑐𝑜𝑠 2𝜃) = 4𝑎𝑠𝑖𝑛2𝜃&

𝑑𝑦

𝑑𝜃
= 2𝑎𝑠𝑖𝑛 2𝜃 = 4𝑎 𝑠𝑖𝑛𝜃 𝑐𝑜𝑠𝜃  ⇒

𝑑𝑦

𝑑𝑥
]𝜋

3

=
1

√3
 

 

 

2 

6.  Correct proof should be there without step missing 2 

7.  
𝐾 =

−1

√2
 

2 

8.  Correct proof should be there without step missing 2 

9.  
2𝑥 + 2𝑦(1) + 2𝑥.

𝑑𝑦

𝑑𝑥
+ 3𝑦2.

𝑑𝑦

𝑑𝑥
= 0 

𝑑𝑦

𝑑𝑥
=

−2(𝑥 + 𝑦)

2𝑥 + 3𝑦2
 

2 

10.  Correct proof should be there without step missing 2 

11.  K = 
2

5
 2 

12.  xlogy = y – x 

dy/dx = y(1 + logy)/(y – x) 

 
dy

dx
 = 

(1 + logy)2

logy
 

2 

13.  dy/dx = - x/y 2 
14.  -1 2 
15.  f ’(x)= 6x2 - 18x + 12 , f ’(1) = f ‘(2) = 0 2 
16.  lim

𝑥→0
𝑓(𝑥)= f(0) 

lim
𝑥→0

4∗2𝑠𝑖𝑛22𝑥

4𝑥2 = p 

 

2 



 

 

8 lim (
𝑥→0

𝑠𝑖𝑛2𝑥

2𝑥
)2=p         or p= 8 

17.  lim
𝑥→𝜋/4

𝑠𝑖𝑛𝑥−𝑐𝑜𝑠𝑥

4𝑥−𝜋
= f(𝜋/4) 

lim
𝑥→𝜋/4

√2sin (𝑥−
𝜋

4
)

4( 𝑥−
𝜋

4
)

 = k 

√2

4
= 𝑘  

 

K= 1/2√2 

2 

18.  

 

2 

19.  

 

2 

20.  

 

2 

21.  
lim
𝑥→0

1 −  cos 4𝑥

8𝑥2
= 𝑘 ⇒ lim

𝑥→0

2 𝑠𝑖𝑛2 2𝑥

8𝑥2
= 𝑘 ⇒ lim

𝑥→0
( 

sin 2𝑥

2𝑥
 )2 = 𝑘  ⇒ 𝑘 = 1 

 

2 

22.  
lim
𝑥→2

(𝑥 − 2)(𝑥 + 5)

𝑥 − 2
= 𝑘  ⇒ 𝑘 = 7 

 

2 

23.  
𝑓(𝑥) = {

𝑥2  ,   𝑥 ≥ 0

−𝑥2  ,   𝑥 < 0
 

LHD = lim
𝑥→0−

𝑓(𝑥)−𝑓(0)

𝑥−0
= lim

𝑥→0−

−𝑥2−0

𝑥−0
=  0 

RHD = lim
𝑥→0+

𝑓(𝑥)−𝑓(0)

𝑥−0
= lim

𝑥→0+

𝑥2−0

𝑥−0
=  0 

 

2 

24.  

f(x) = tan−1 (
2 𝑐𝑜𝑠2 𝑥

2

2 𝑠𝑖𝑛 
𝑥
2 cos 

𝑥
2

) = tan−1 (𝑐𝑜𝑡
𝑥

2
) = tan−1 [𝑡𝑎𝑛 (

𝜋

2
−

𝑥

2
)] =

𝜋

2
−

𝑥

2
 

2 



 

 

f ′(𝑥) =  −
1

2
 

 
25.  𝑑𝑥

𝑑𝜃
= 𝑎(2 − 2𝑐𝑜𝑠 2𝜃) = 4𝑎𝑠𝑖𝑛2𝜃&

𝑑𝑦

𝑑𝜃
= 2𝑎𝑠𝑖𝑛 2𝜃 = 4𝑎 𝑠𝑖𝑛𝜃 𝑐𝑜𝑠𝜃  ⇒

𝑑𝑦

𝑑𝑥
]𝜋

3

=
1

√3
 

 

2 

26.  We have, 
Sin(A+B) = sin A cos B + cos A cos B 
differentiating both side w.r.t x 
⇒d/dx(sin(A+B) = d/dx(sinAcosB + cosAsinB) 
⇒cos(A + B)[dA/dx +dB/dx] = -sinAsinBdB/dx +cosBcosAdA/dx + 
⇒cosAcosBdB/dx –sinBsinAdA/dx 
⇒cos(A + B)[dA/dx +dB/dx] = dB/dx[cosAcosB – sinAsinB] + 
⇒dA/dx[cosAcosB – sinAsinB] 
⇒cos(A + B)[dA/dx +dB/dx] = [cosAcosB – sinAsinB][dA/dx + dB/dx] 
 ⇒cos(A + B) = cosAcosB – sinAsinB 

2 

27.  y = cos-I(
1− 𝑥2

1+ 𝑥2) 

Let x = tanp  p = tan-Ix 

⇒y = cos-I(
1− 𝑡𝑎𝑛2𝑝

1+ 𝑡𝑎𝑛2𝑝
) 

⇒y = cos-I(cos2p) 
   = 2p 
⇒y  = 2 tan-Ix 
differentiating w.r.t x both side 

dy/dx = 
2

1+ 𝑥2 

2 

28.  Given that  lim
𝑥→1

𝑓(𝑥)− 2

𝑥2− 1
 = 𝜋 

⇒
lim
𝑥→1

𝑓(𝑥)−2

lim
𝑥→1

𝑥2− 1
 = 𝜋 

⇒ lim
𝑥→1

(𝑓(𝑥) − 2) =  𝜋 lim
𝑥→1

(𝑥2 −  1) 

⇒ lim
𝑥→1

(𝑓(𝑥) − 2) =  𝜋(12 – 1) 

⇒ lim
𝑥→1

(𝑓(𝑥) − 2) = 0 

⇒ lim
𝑥→1

𝑓(𝑥) − 2 = 0 

⇒ lim
𝑥→1

𝑓(𝑥) = 2 

2 

29.  The given function is: 
f(x) = IxI – 5 
⇒ lim
𝑥→5−

𝑓(𝑥) = lim
𝑥→5−

[ IxI –  5] 

                        =  lim
𝑥→5

(𝑥 − 5) 

                       = (5 – 5) 
                      = 0 
⇒ lim
𝑥→5+

𝑓(𝑥) = lim
𝑥→5+

[ IxI –  5] 

                        =  lim
𝑥→5

(𝑥 − 5) 

                       = (5 – 5) 
                      = 0 
⇒ lim
𝑥→5−

𝑓(𝑥) = lim
𝑥→5+

𝑓(𝑥) 

Hence 
 lim
𝑥→5

𝑓(𝑥) = 0 

2 



 

 

30.  Given function is: 
f(x) = (x-a1)(x-a2)….(x-an) 
⇒ lim

𝑥→a1
𝑓(𝑥) =   lim

𝑥→a1
[(x-a1)(x-a2)….(x-an)] 

          = [ lim
𝑥→a1

(x − a1)] [ lim
𝑥→a1

(x − a2)]……. [ lim
𝑥→a1

(x − an)] 

         = (a1-a1)(a1-a2)….(a1-an) 
 lim
𝑥→a1

𝑓(𝑥) = 0 

now  
lim
𝑥→a

𝑓(𝑥) =   lim
𝑥→a

[(x-a1)(x-a2)….(x-an)] 

          = [ lim
𝑥→a

(x − a1)] [ lim
𝑥→a

(x − a2)]……. [ lim
𝑥→a

(x − an)] 

         = (a-a1)(a-a2)….(a-an) 

2 

 

 

 

 

 

 

 


