
MATHS

BOOKS - RESONANCE DPP ENGLISH

CONTINUITY AND DIFFERENTIABILITY

Others

1. Let f (x) be a polynomial in x. The second derivative of  w.r.t. x is :

Watch Video Solution

f(ex)

2. Find the values of a and b if f is continuous at x=0, where 

Watch Video Solution

f(x) =

⎧⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪⎩

(sinx + cos x)cos ecx − < x < 0

a x = 0

0 < x <

π

2

e1 /x +e ( 2 /x ) +e3 /x

ae− 2 + 1 /x + be− 1 + 3 /x

π

2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_UtgS7XAk6mJz
https://dl.doubtnut.com/l/_4GnzRIXVWm1H


3. Let  be the inverse function of  If 

then  is equal to

Watch Video Solution

g f and f' (x) = .
x10

1 + x2
f(2) = a

g' (2)

4. Di�erentiate 

Watch Video Solution

tan− 1( )w
.
r

.
t√1 + 4x21 + 2x

1 − 2x

5. Find  :  and  .

Watch Video Solution

dy

dx
x = a{cos t + log tan2 }

1
2

t

2
y = a sin t

6. Di�erentiate the given functions w.r.t.x.

 

(ii)  

(i)y = (ln x)
cos x

y = xx − 2sin x

https://dl.doubtnut.com/l/_4GnzRIXVWm1H
https://dl.doubtnut.com/l/_3YzylDErarbB
https://dl.doubtnut.com/l/_uCy5cCtxiPkp
https://dl.doubtnut.com/l/_s4Twafi0trkm
https://dl.doubtnut.com/l/_CPRNrcNnHtx0


Watch Video Solution

7. Di�erentiate the following functions with respect to x

(i)  

(ii)  

(iii)  

(iv)  

(v) 

Watch Video Solution

x + 7e − + 7 tanx
2
3

5

x

x2
.

lnx
.
e
x

ln tan( + )
π

4

x

2

sinx − x cos x

x sinx + cos x

tan(tan− 1 √ ), 0 < x < π
1 − cos x

1 + cos x

8.  is equal to

Watch Video Solution

If y = sec(tan− 1 x),  then  at x = 1
dy

dx

9. 

W t h Vid S l ti

y = tan− 1 + tan− 14x

1 + 5x2

2 + 3x

3 − 2x

https://dl.doubtnut.com/l/_CPRNrcNnHtx0
https://dl.doubtnut.com/l/_SeuB711qlfFI
https://dl.doubtnut.com/l/_g1pPXZL6qszM
https://dl.doubtnut.com/l/_ra2bPJzsR8zG


Watch Video Solution

10. If  and  , then �nd  at  .

Watch Video Solution

f ′ (x) = √2x2 − 1 y = f(x2)
dy

dx
x = 1

11. Find  when  are connected by the following relations

 

Watch Video Solution

,
dy

dx
xandy

(i)ax2 + 2hxy + by2 + 2gx + 2fy + c = 0 (ii)xy + xe−y + y
.
e
x

= x2

12. Let :  for what values of  is 

 continuous at 

Watch Video Solution

f(x) = { , x ≠ 0 + , x = 0
sinax2

x2

3

4

1

4a
a

f(x) x = 0?

https://dl.doubtnut.com/l/_ra2bPJzsR8zG
https://dl.doubtnut.com/l/_cev25vBEldFF
https://dl.doubtnut.com/l/_fmGeyxiZ37Hy
https://dl.doubtnut.com/l/_K3NHQYjPwQ14


13. If  then prove that  ,

where 

Watch Video Solution

y = Ae−kt cos(pt + c), + 2k + n2y = 0
d2y

dt
2

dy

dx

n2 = p2 + k2

14.  equals:  (b)  

(d) 

Watch Video Solution

d2x

dy2
( )

− 1
d2y

dx2
−( )

− 1

( )
− 3

d2y

dx2

dy

dx
( )( )

− 2
d2y

dx2

dy

dx

−( )( )
− 3

d2y

dx2

dy

dx

15. If  then  is equal to (a)  (b)  (c) 

(d) 

Watch Video Solution

x = at2, y = 2at,
d2y

dx
2

−
1

t2

1

2at2
−

1

t3

1

2at3

https://dl.doubtnut.com/l/_kdhQlNlrIV5H
https://dl.doubtnut.com/l/_YlXlNxHxVft4
https://dl.doubtnut.com/l/_NE2LkyJW8Zt0


16. If  then  is equal to (a)

(b)  (c) (d)

Watch Video Solution

x = , y = + ,
1 + t

t3

3

2t2

2

t
x( )

3

−
dy

dx

dy

dx
0

−1 1 2

17. If  show that  If 

show that 

Watch Video Solution

ey(x + 1) = 1, = ( )
2

d2y

dx2

dy

dx
y = sin(2 sin− 1 x),

= x − 4y
(1 − x2)d2y

dx
2

dy

dx

18. Evaluate : 

Watch Video Solution

(lim)
x

→
2 a+

√x − 2a + √x − √2a

√x2 − 4a2

19. Evaluate: 

Watch Video Solution

lim
x→ 0 +

( )
ex ln (2x− 1 ) − (2x − 1)x sinx

ex ln x

1
x

https://dl.doubtnut.com/l/_gWTJjUzU7NAk
https://dl.doubtnut.com/l/_JfSsoz0pgRUG
https://dl.doubtnut.com/l/_SC9gKtSZ5f9J
https://dl.doubtnut.com/l/_OHdQnQXz1b2c


20. Let  (where [.] is

the greatest integer function) Then the value of  equals 55

(b) 164 (c) 165 (d) 375

Watch Video Solution

f(x) = [ ] + [ ] + + [ ]
sinx

x

2 sin 2x

x

10 sin 10x

x

(lim)
x

→
0
f(x)

21. The sum of the series  is  b.  c.

d. 

Watch Video Solution

+ + +
x

1!

2x2

2!

3x3

3!
xex −xex xex − x

xex + x

22. If  then  is equal to  (b)  (c) (d) None

of these

Watch Video Solution

ax2 + 2hxy + by2 = 0,
dy

dx

y

x

x

y

https://dl.doubtnut.com/l/_OHdQnQXz1b2c
https://dl.doubtnut.com/l/_ca3U10Dqy07R
https://dl.doubtnut.com/l/_pyE4dRfAZonV
https://dl.doubtnut.com/l/_Ivt7u84wS69c


23. If  at  is equal to  (b) e (c) 1

(d) zero

Watch Video Solution

f(x) = (log)x(lnx), thenf ′ (x) x = e
1

e

24. Let

at t = 0 is given by

Watch Video Solution

y = x3 − 8x + 7 and x = f(t).  If = 2 and x = 3att = 0,  then 
dy

dt

d

d

25. If  satisfy  then

f(x) equals

Watch Video Solution

x = , y = +
1 + t

t3

3

2t2

2

t
f(x)( )

3

= 1 + ,
dy

dx

dy

dx

https://dl.doubtnut.com/l/_OvlegfYEIMhm
https://dl.doubtnut.com/l/_WwpYqp3bnW12
https://dl.doubtnut.com/l/_RE4umIr27eZR


26.   

then f(x) is continuous at x=4 when

Watch Video Solution

Letf(x) =

⎧⎪ ⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪ ⎪⎩

+ a x < 4

a + b x = 4

+ b x > 4

x− 4

|x− 4 |

x− 4

|x− 4 |

27. The point(s) of minimum of function,

 is  (b)   (d) 

Watch Video Solution

f(x) = 4x3 − x|x − 2|, x ∈ [0, 3] x = 0 x =
1

3
x =

1
2

x = 2

28. Let  where  is twice di�erentiable positive

function on  such that  for 

then 

Watch Video Solution

g(x) = loge f(x) f(x)

(0, ∞) f(x + 1) = f(x), N = 1, 2, 3, ...,

g' '(N + ) − g' '( )equals
1
2

1
2

https://dl.doubtnut.com/l/_c1K1eW94lJrx
https://dl.doubtnut.com/l/_XRASa9IIN4al
https://dl.doubtnut.com/l/_XDe6i0CmFvlh


29. Let  be a di�erentiable function with 

 . Let  . Then 

(1)  (2) 0 (3)  (4) 4

Watch Video Solution

f : (1, 1)
→
R

f(0) = − 1andf' (0) = 1 g(x) = [f(2f(x) + 2)]2
g' (0) =

4 2

30. If  , then   is equal

to 4 (b) 3 (c) 1 (d) 0

Watch Video Solution

y = (sin− 1 x)
2

+ (cos − 1 x)
2

(1 − x2) − x
d2y

dx
2

dy

dx

31. Statement-1 Let  be a function de�ned by 

 then  Statement-2 

 Statement-1 is True, Statement-2 is True and

Statement-2 is correct explanation for Statement-1 Statement-1 is True,

Statement-2 is True and Statement-2 is not correct explanation for

f : [0, ∞)
−−−→
0, ∞

y = f(x) = x2, ( )( ) = 1
d2y

dx2

d2x

dy2

= −

. 3
d2y

dx
2

d2x

dy2

dy

dx

https://dl.doubtnut.com/l/_3xwlK6Pg3dFu
https://dl.doubtnut.com/l/_Hn3MQV4vItBK
https://dl.doubtnut.com/l/_dPycCjSjKhcL


Statement-1 Statement-1 is True, Statement-2 is false Statement-2 is False,

Statement-2 is true Both Statements are false

Watch Video Solution

32. If  are three polynomial of degree 2, then prove

that  is:

Watch Video Solution

f(x), g(x)andh(x)

ϕ(x) = ∣ f(x)g(x)h(x)f' (x)g' (xh' (x)f' ' (x)g' ' (x)h' ' (x)∣

33. Let  be a polynomial.Then, the second order derivative of  is

   (d) 

Watch Video Solution

f(x) f(ex)

f exe2x + f ′ (ex)ex f exex + f ′ (ex) f exe2x + f exex f ex

34. about to only mathematics

Watch Video Solution

https://dl.doubtnut.com/l/_dPycCjSjKhcL
https://dl.doubtnut.com/l/_UQTuxmGu8Uls
https://dl.doubtnut.com/l/_nuzmxmOvmDB7
https://dl.doubtnut.com/l/_4Xv4Hi6cFBkm
https://dl.doubtnut.com/l/_PbZN2AkGCIFk


35. If the function  is always monotonically

increasing in its domain then the least value of  is 2 (b)  (c)  (d) 1

Watch Video Solution

f(x) = + lnx + ax
x2

2

a −2 −1

36.  for all  is 

 (b)  

Watch Video Solution

fn(x) = efn− 1 ( x ) n ∈ Nandf0(x) = x, then {fn(x)}
d

dx

{fn− 1(x)}
fn(x)d

dx
fn(x)fn− 1(x) fn(x)fn− 1(x)f2(x)

.
f1(x)

noneofthese

37.  equals:  (b)  

(d) 

Watch Video Solution

d2x

dy
2

( )
− 1

d2y

dx2
−( )

− 1

( )
− 3

d2y

dx2

dy

dx
( )( )

− 2
d2y

dx2

dy

dx

−( )( )
− 3

d2y

dx2

dy

dx

38. y = tan− 1 + tan− 14x

1 + 5x2

2 + 3x

3 − 2x

https://dl.doubtnut.com/l/_PbZN2AkGCIFk
https://dl.doubtnut.com/l/_khRPrgJpmh2j
https://dl.doubtnut.com/l/_Nd8POGEcnuOS
https://dl.doubtnut.com/l/_dxkCePjkYH7e


Watch Video Solution

39. If 

where [y] denotes largest integer  then identify the correct

statement (s).

Watch Video Solution

f(x) = lim
x→ ∞

x( + [cos x)(√n2 + 1 − √n2 − 3n + 1))
3

2

≤ y,

40. If  where 

the set of positive real numbers, and

 where [.] denotes

greatest integer function. Then (a)  is continuous and di�erentiable

at  when  (b)  is continuous and di�erentiable at 

 when  (c)  is discontinuous and non di�erentiable at 

 (d)  is continuous but not di�erentiable at 

 when 

Watch Video Solution

g(x) =
2h(x) + |h(x)|

2h(x) − |h(x)|
h(x) = sinx − sinn x, n ∈ R+ ,

f(x) = {[g(x)], x(0, ) ∪ ( , π) and 3, x =
π

2

π

2

π

2

f(x)

x = ,
π

2
0 < n < 1 f(x)

x = ,
π

2
n > 1 f(x)

x = , f or 0 < n < 1
π

2
f(x)

x = ,
π

2
n > 1

https://dl.doubtnut.com/l/_dxkCePjkYH7e
https://dl.doubtnut.com/l/_vOJDEhSkCDvl
https://dl.doubtnut.com/l/_abnDeVtvxJMW


41. If

 (b)   (d) 

Watch Video Solution

f(x) = ∣∣cos(x + x2)sin(x + x2) − cos(x + x2)sin(x − x2)cos(x − x2)sin

f( − 2) = 0 f ′( − ) = 0
1

2
f ′ ( − 1) = − 2 f 0 = 4

42. If If 

Watch Video Solution

               x

y = _______________

               x

 a+____________

                x

    b+___________

          a+      x

                b + ...∞

43. Find the sum of the series  using

di�erentiation.

Watch Video Solution

1 + 2x + 3x2 + (n − 1)xn− 2

https://dl.doubtnut.com/l/_J348cbgVd3N0
https://dl.doubtnut.com/l/_Ot66zdprwuOw
https://dl.doubtnut.com/l/_ZvjgyTYx2UXV


44. If  , then prove that 

Watch Video Solution

y = ax ^ ax ^ ... ( ( ( ( ∞ ) ) ) )

=
dy

dx

y2(log)
e
y

x(1 − y(log)ex(log)ey)

45. Let `f(x)={s in2x ,0

Watch Video Solution

46. If  is twice di�erentiable such that 

  and  

then the equation  represents.

Watch Video Solution

f f' ' (x) = − f(x),

f' (x) = g(x), h' (x) = [f(x)]2 + [g(x)]2
h(0) = 2, h(1) = 4,

y = h(x)

47. Find  :  and  .

Watch Video Solution

dy

dx
x = a{cos t + log tan2 }

1

2
t

2
y = a sin t

https://dl.doubtnut.com/l/_4tM9Gl84IuM1
https://dl.doubtnut.com/l/_obqS6UNKgRbL
https://dl.doubtnut.com/l/_fJa3eMb8XBlw
https://dl.doubtnut.com/l/_VapsGSPKNu3M


48. If  prove that  .

Watch Video Solution

xmyn = (x + y)
m+n

, =
dy

dx

y

x

49. If  and g(x) is the inverse function of f(x), then  is

Watch Video Solution

ef ( x ) = logx g' (x)

50.  is equal to

Watch Video Solution

If y = sec(tan− 1 x),  then  at x = 1
dy

dx

51. If  and  then  at 

is equal to (a)0 (b)  (c)  (d) None of these

Watch Video Solution

8f(x) + 6f( ) = x + 5
1

x
y = x2(f(x),

dy

dx
x = − 1

1

14
−

1

4

https://dl.doubtnut.com/l/_VapsGSPKNu3M
https://dl.doubtnut.com/l/_IdR7em8L8EwN
https://dl.doubtnut.com/l/_kogoNH45J3hL
https://dl.doubtnut.com/l/_2jCX4Ld7yUW2
https://dl.doubtnut.com/l/_CYLhs3MZcopy


52. If  then �nd the solution set of

the inequality 

Watch Video Solution

f(x) = 2 ln(x − 2) − x2 + 4x + 1,

f ′ (x) ≥ 0

53. Di�erentiate the given functions w.r.t.x.  `

Watch Video Solution

(ln x)cos x

https://dl.doubtnut.com/l/_J5AesqbAaaFb
https://dl.doubtnut.com/l/_DBh3JiOrQW2i

