
 

CHAPTER-5 

                                                         CONTINUITY & DIFFERENTIABILITY 

05 MARK TYPE QUESTIONS 
Q. NO QUESTION MARK 

1.  For what value of 𝑘 is the following function continuous at = −
𝜋

6
 ? 

𝑓(𝑥) = {
𝑥 +𝑐𝑜𝑠 𝑐𝑜𝑠 𝑥   

𝑥 + 
𝜋
6

 , 𝑖𝑓  𝑥 ≠ −
𝜋

6
 𝑘                , 𝑖𝑓  𝑥 = −

𝜋

6
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2.  Find 
𝑑𝑦

𝑑𝑥
 , if 𝑦 = (𝑡𝑎𝑛 𝑡𝑎𝑛 𝑥 )𝑐𝑜𝑡 𝑥 + (𝑐𝑜𝑡 𝑐𝑜𝑡 𝑥 )𝑡𝑎𝑛𝑡𝑎𝑛 𝑥   

 

5 

3.   

Find 
𝑑𝑦

𝑑𝑥
 , if 𝑦 = 𝑒(𝑠𝑖𝑛𝜃)

2
 (  2.tan-1√

1−𝑥

1+𝑥
     ) . 

 

5 

4.   

 

  𝑦 = 𝑥𝑥
𝑥𝑥
𝑥……∞

  then  prove that  𝑥.
𝑑𝑦

𝑑𝑥
=

𝑦2

1−𝑦𝑙𝑜𝑔𝑥
 

 

5 

5.  Find the values of a and b so that the function  

                                     f(x) = x2 +3x +a     ,  if x≤ 1  

                                       bx + 2       ,  if x> 1                                                                      

is differentiable at x = 1 

 

 

6.  If x = sin t and y = sin pt , prove that   (1 – x2)  
d2y

dx2
  – x 

dy

dx
  + p2 y = 0 

 

 

7.  Find 
𝑑𝑦

𝑑𝑥
, 𝑖𝑓                            .          

8.  If x cos(a+y) =cos y, then prove that 
𝑑𝑦

𝑑𝑥
=

𝑐𝑜𝑠2(𝑎+𝑦)

𝑠𝑖𝑛 𝑎
 . Hence, show that sin a 

𝑑2𝑦

𝑑𝑥2
 +  𝑠𝑖𝑛2(𝑎 +

𝑦)
𝑑𝑦

𝑑𝑥
= 0. 

 

9.  For what value of 𝑘 is the following function continuous at = −
𝜋

6
 ? 

𝑓(𝑥) =

{
 
 

 
 √3  sin 𝑥 + cos 𝑥 

𝑥 + 
𝜋
6

 , 𝑖𝑓  𝑥 ≠ −
𝜋

6

𝑘                , 𝑖𝑓  𝑥 = −
𝜋

6

 

 

5 

10.  Find 
𝑑𝑦

𝑑𝑥
 , if 𝑦 = (tan 𝑥)𝑐𝑜𝑡 𝑥 + (cot 𝑥)tan𝑥  
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11.  If x = cost(3-2cos2t) and y = sint(3-2sin2t), then find the value of 𝑑𝑦
𝑑𝑥

  at t = 
𝜋

4
 5 

12.  
If y= log(x + √𝑥2 + 𝑎2), then show that (𝑥2 + 𝑎2)

𝑑2𝑦

𝑑𝑥2
 + x

𝑑𝑦

𝑑𝑥
 = 0 5 

 

 

 



 

ANSWERS: 

Q. NO ANSWER MARKS 

1.  
2 (
√3
2 𝑠𝑖𝑛 𝑠𝑖𝑛 𝑥 +𝑐𝑜𝑠 𝑐𝑜𝑠 𝑥 .

 1
  2  )

(𝑥 + 
𝜋
6)

 =
2(𝑐𝑜𝑠 𝑐𝑜𝑠 

𝜋
6  𝑠𝑖𝑛 𝑠𝑖𝑛 𝑥 +𝑐𝑜𝑠 𝑐𝑜𝑠 𝑥  𝑠𝑖𝑛

𝜋
6  )

(𝑥 + 
𝜋
6)

 

=
2𝑠𝑖𝑛 (𝑥 +

𝜋
6)

(𝑥 + 
𝜋
6)

 = 2   ⇒  𝑘 = 2  

 

 

 

 

5 

 

 

2.  𝑑𝑦

𝑑𝑥
= (𝑡𝑎𝑛 𝑡𝑎𝑛 𝑥 )𝑐𝑜𝑡 𝑥𝑐𝑜𝑠𝑒𝑐2𝑥(1 −𝑙𝑜𝑔 𝑙𝑜𝑔 𝑡𝑡𝑡 𝑡𝑎𝑛 𝑥  )

+ (𝑐𝑜𝑡 𝑐𝑜𝑡 𝑥 )𝑡𝑎𝑛𝑡𝑎𝑛 𝑥  𝑠𝑒𝑐2𝑥(𝑙𝑜𝑔 𝑙𝑜𝑔 𝑐𝑜𝑡 𝑐𝑜𝑡 𝑥 − 1 ) 

 

 

 

 

 

 

5 

 

 

3.  
𝑒(𝑠𝑖𝑛𝜃)

2  
𝑐𝑜𝑠−1 𝑥  [𝑠𝑖𝑛2𝑥 −

1

𝑐𝑜𝑠−1 𝑥 √1−𝑥
2
  ] 
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4.  Correct proof should be there without step missing 5 

5.  a = 3, b = 5 5 
6.  dx/dt = cos t , dy/dt = p cos pt 

dy/dx = p cos pt / cos t 

cos t 
dy

dx
 = p cos pt 

cos t 
d2y

dx2
  + 

dy

dx
 (- sin t) 

dt

dx
 = - p2 sin pt 

dt

dx
 

cos2 t 
d2y

dx2
  + 

dy

dx
 (- sin t) = - p2 sin pt  

(1 – x2)  
d2y

dx2
  – x 

dy

dx
  + p2 y = 0 

 

5 

7.   5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

8.   5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

9.  

lim
𝑥→−

𝜋
6

2(
√3
2 sin 𝑥 + cos 𝑥 .

 1
  2)

(𝑥 + 
𝜋
6)

= lim
𝑥→−

𝜋
6

2 (cos
𝜋
6 sin 𝑥 + cos 𝑥  𝑠𝑖𝑛

𝜋
6)

(𝑥 + 
𝜋
6)

= lim
𝑥→−

𝜋
6

2𝑠𝑖𝑛 (𝑥 +
𝜋
6)

(𝑥 + 
𝜋
6)

= 2   ⇒  𝑘 = 2  
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10.  𝑑𝑦

𝑑𝑥
= (tan𝑥)𝑐𝑜𝑡 𝑥𝑐𝑜𝑠𝑒𝑐2𝑥(1 − log tan 𝑥) + (cot 𝑥)tan𝑥 𝑠𝑒𝑐2𝑥(log cot 𝑥 − 1) 

 

5 

11.  Given that: 
x = cost(3-2cos2t)  
on differentiating w.r.t ‘t’ we get 
dx/dt = d/dt(cost(3-2cos2t)) 
          = cost(4costsint) –sint(3-2cos2t) 
         = 4cos2tsint-3sint + 2cos2tsint 
         = 6cos2tsint – 3sint……………….(i) 
Now, 
 y = sint(3-2sin2t) 
on differentiating w.r.t ‘t’ we get 
dy/dt = d/dt(sint(3-2sin2t) 
           = sint(-4sintcost) + cost(3 – 2sin2t) 
          = -4sin2tcost + 3cost – 2sin2tcost 
          = 3cost – 6sin2tcost……………..(ii) 
eq. (ii) / (i) 

dy/dx = 
3𝑐𝑜𝑠𝑡−6𝑠𝑖𝑛2𝑡𝑐𝑜𝑠𝑡

6𝑐𝑜𝑠2𝑡𝑠𝑖𝑛𝑡−3𝑠𝑖𝑛𝑡
 

           = 
3𝑐𝑜𝑠𝑡(1−2𝑠𝑖𝑛2𝑡) 

3𝑠𝑖𝑛𝑡(2𝑐𝑜𝑠2𝑡−1)
 

          =  
3𝑐𝑜𝑠𝑡𝑐𝑜𝑠2𝑡 

3𝑠𝑖𝑛𝑡𝑐𝑜𝑠2𝑡
 

          = cott 

at t = 
𝜋

4
 

dy/dx = cot
𝜋

4
 

           = 1 
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12.  Given, 

 𝑦 = 𝑙𝑜𝑔[𝑥 + √(𝑥2 + 𝑎2)] 
        Differentiating both side w.r.t x, we get, 

⇒
𝑑𝑦

𝑑𝑥
=

1

𝑥 + √𝑥2 + 𝑎2

𝑑

𝑑𝑥
(𝑥 + √𝑥2 + 𝑎2) [∵

𝑑

𝑑𝑥
(𝑙𝑜𝑔𝑥) =

1

𝑥
𝑑(𝑥)] 

⇒
𝑑𝑦

𝑑𝑥
=

1

𝑥 + √𝑥2 + 𝑎2
(1 +

2𝑥

2 √𝑥2 + 𝑎2
) [∵

𝑑

𝑑𝑥
(√𝑥2 = 𝑎2) =

2𝑥

2 √𝑥2 + 𝑎2
] 

⇒
dy

dx
=

1

𝑥 + √𝑥2 + 𝑎2
(
𝑥 + √𝑥2 + 𝑎2

√𝑥2 + 𝑎2
) 

⇒   
𝑑𝑦

𝑑𝑥
=

1

√𝑥2 + 𝑎2
 

⇒   
𝑑𝑦

𝑑𝑥
(√𝑥2 + 𝑎2) = 1 

5 



 

Again differentiating both side w.r.t x, we get  

⇒  (√𝑥2 + 𝑎2)
𝑑

𝑑𝑥
(
𝑑𝑦

𝑑𝑥
) +

𝑑𝑦

𝑑𝑥

𝑑

𝑑𝑥
(√𝑥2 + 𝑎2) =

𝑑(1)

𝑑𝑥
 

⇒ (√𝑥2 + 𝑎2)
𝑑2𝑦

𝑑𝑥2
+

2𝑥
𝑑𝑦
𝑑𝑥

2 √𝑥2 + 𝑎2
= 0 [∵

𝑑

𝑑𝑥
(√𝑥2 + 𝑎2) =

2𝑥

2 √𝑥2 + 𝑎2
] 

⇒  (√𝑥2 + 𝑎2)
𝑑2𝑦

𝑑𝑥2
+
𝑑𝑦

𝑑𝑥

𝑥

√𝑥2 + 𝑎2
= 0 [𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦𝑖𝑛𝑔 √𝑥2 + 𝑎2 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒] 

Hence, 
Proved 

 

 

 

 

 

 

 


