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DY / DX AS A RATE MEASURER AND TANGENTS, NORMALS

1. If the radius of a circle is increasing at a uniform rate of 2 cm/s, then
find the rate of increase of area of circt the instant when the radius is 20

cam.

° Watch Video Solution

2.0n the curve 23 = 12y, find the interval at which the abscissa changes

at a faster rate than the ordinate.



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_G3qSbofxXuZY
https://dl.doubtnut.com/l/_Li6YReFQLFk8

I & Watch Video Solution ]

1
3. If the displacement of a particle is givne by s = (Et2 + 4\/E)m. Find

the velocity and acceleration at t = 4 seconds.

° Watch Video Solution

1
4. If s = Et?’ — 6t, then the find the acceleration at time when the

velocity tends to zero.

° Watch Video Solution

5. If r is the radius, S the surface area and V the volume of a spherical

bubble, prove that

A% o dr
(i) — = 4nr°—

dt dt

o Watch Video Solution



https://dl.doubtnut.com/l/_Li6YReFQLFk8
https://dl.doubtnut.com/l/_62c078sts3Lg
https://dl.doubtnut.com/l/_ArEldKztf5c7
https://dl.doubtnut.com/l/_4jv6k3BGam3d
https://dl.doubtnut.com/l/_5rW0erLa6gGR

6. If r is the radius, S the surface area and V the volume of a spherical
bubble, prove that

(i) d—oor

ds

o Watch Video Solution

7. A man who is 1.6 m tall walks away from a lamp which is 4 m above
ground at the rate of 30 m/min. How fast is the man's shadow

lengthening?

o Watch Video Solution

8.If x and y are the sides of two squares such that y = =z — 22, find the
rate of the change of the area of the second square with respect to the

first square.

o Watch Video Solution



https://dl.doubtnut.com/l/_5rW0erLa6gGR
https://dl.doubtnut.com/l/_fnI1hrEzVS0s
https://dl.doubtnut.com/l/_AIETZISZvYlx

9. Use differential to approximate ,/10.

o Watch Video Solution

10. Use differential to approximate (66)1/3.

o Watch Video Solution

11. If the radius of a circle increases from 5 cm to 5.1 cm, find the increase

in area.

o Watch Video Solution

12. Find the approximate value of tan~*(0.999) using differential.

o Watch Video Solution



https://dl.doubtnut.com/l/_8mlQFFA8Fmqz
https://dl.doubtnut.com/l/_4nyS8e421bja
https://dl.doubtnut.com/l/_EL6mqdblkY9S
https://dl.doubtnut.com/l/_vSHBeq9oPynI

13. The time T of oscillation of a simple pendulum of length | is given by

l
T =2m.,|—.
[
Find the percentage error in T corresponding to

(i) on increase of 2% in the value of I.

(ii) decrease of 2% in the value of I’

° Watch Video Solution

14. In an acute triangle ABC if sides a, b are constants and the base

angles AandB vary, then show that
dA B dB
Va2 — b2sin® A Vb2 — a?sin’ B

° Watch Video Solution

15. Find the slopes of the tangent and normal to the curve

s+ 3zy + y3 =2at(1,1).

° Watch Video Solution



https://dl.doubtnut.com/l/_2r9EoM1EHYym
https://dl.doubtnut.com/l/_5gLRZ2oNEeLp
https://dl.doubtnut.com/l/_pBeF7qzuCP7v

16. Find the point on the curve y = z* — 3z at which tangent is parallel

to X-axis.

° Watch Video Solution

17. Find the points on the curve y = x> — 222 — x at which the tangent

lines are parallel to the liney = 3z — 2

° Watch Video Solution

18. In which of the following cases, the function f(x) has vertical tangent
atx=07?

(i) f(z) = sgnz

° Watch Video Solution



https://dl.doubtnut.com/l/_pBeF7qzuCP7v
https://dl.doubtnut.com/l/_kG9V4k9ObUk2
https://dl.doubtnut.com/l/_Xe27V6MsSRke
https://dl.doubtnut.com/l/_5g8Jkj7Mh2V9

19. In which of the following cases, the function f(x) has vertical tangent
atx=07?

HOEESS

° Watch Video Solution

20. In which of the following cases, the function f(x) has vertical tangent

atx=07?

0, if z<0
1, if >0

W) f(z) = {

o Watch Video Solution

21. Find value of c such that line joining points (0, 3) and (5, -2) becomes

tangenttoy = 1
T

o Watch Video Solution



https://dl.doubtnut.com/l/_uFC3MjE3uh7T
https://dl.doubtnut.com/l/_pd2m2S45Io8G
https://dl.doubtnut.com/l/_CQY9l5J1baDQ

22.Find the equation of tangent and normal to the curve 2y = 3 — z? at

(1,1).

° Watch Video Solution

23.Find the equation of tangent and normal to the parabola y? = 4az at

the point (at2, 2at).

° Watch Video Solution

24.The curve y — e*¥ + & = 0 has a vertical tangent at the point :

° Watch Video Solution

25. The sum of the intercepts made on the axes of coordinates by any

tangent to the curve \/z + ,/y = 2is equal to

° Watch Video Solution



https://dl.doubtnut.com/l/_QCy1UHtqe0kN
https://dl.doubtnut.com/l/_Q9QXYFVEB9Nh
https://dl.doubtnut.com/l/_28x8zl5g8bkx
https://dl.doubtnut.com/l/_xISOTZOrSScn

26. The tangent, represented by the graph of the function y = f(z), at
the point with abscissa x = 1 form an angle of 7 /6, at the point x = 2 form
an angle of /3 and at the point x = 3 form and angle of 7 /4. Then, find

the value of,

[ s@s@ans [ 1@

o Watch Video Solution

27. Find the curves for which the length of normal is equal to the radius

vector.

o Watch Video Solution

28. If tangent and normal to the curve y = 2sinx + sinz2z are drawn at
7r
p(a: = E)’ then area of the quadrilaterial formed by the tangent, the

normal at p and the cordinate axes is


https://dl.doubtnut.com/l/_xISOTZOrSScn
https://dl.doubtnut.com/l/_28mytsucMt45
https://dl.doubtnut.com/l/_CaCC6KjpMtQA
https://dl.doubtnut.com/l/_4NIbPZkUg0m1

D. None of these

Answer: C

o Watch Video Solution

29. The maximum value of the sum of the intercepts made by any tangent
to the curve (a sin? 0, 2a sin 0) with the axes is % find the value of k

A2

B.4

Cc.3

D.5

Answer: B



https://dl.doubtnut.com/l/_4NIbPZkUg0m1
https://dl.doubtnut.com/l/_G9iLCmq7I7nj

| ° Watch Video Solution

30. If g(x) is a curve which is obtained by the reflection of

€T — I

flz) = —Te then by the line y = z then

A. g(x) has more than one tangent parallel to X-axis
B. g(x) has more than one tangent parallel to Y-axis
C.y = — x is a tangent of g(x) at (0, 0)

D. g(x) has no extermum

Answer: D

° Watch Video Solution

31.Find the angle of intersection of the curves y = z? and y = 4 — 22

° Watch Video Solution



https://dl.doubtnut.com/l/_G9iLCmq7I7nj
https://dl.doubtnut.com/l/_RArBszbOJRP5
https://dl.doubtnut.com/l/_EAzmM5vLXftx
https://dl.doubtnut.com/l/_uP0TmifzpxEK

32. Find the acute angle between the curves yz‘xﬁ—l‘and

Y= 'xz — 3' at their points of intersection.

° Watch Video Solution

33. Find the angle of intersection of curves
y= [\sin:c| + |cos z|andz® 4+ y? = 5, where [] denotes the greatest

integral function.

° Watch Video Solution

z/a

34. Prove that for the curve y = be , the subtangent is of constant

length and the sub-normal varies as the square of the ordinate .

° Watch Video Solution

35. Find the equation of tangent and normal to the parabola y? = 4az at

the point (at?, 2at).



https://dl.doubtnut.com/l/_uP0TmifzpxEK
https://dl.doubtnut.com/l/_QkbeHR2LlUhH
https://dl.doubtnut.com/l/_T9ScmnVcHKbB
https://dl.doubtnut.com/l/_If54VUktqcUY

| o Watch Video Solution

36. If ST and SN are the lengths of subtangents and subnormals

. ) ; ST? 8b
respectively to the curve by* = (z + 2a)°. then SN equals (A)1 (B) >

27b 4b
(C) 5 (D) (?)

o Watch Video Solution

37. If the length of sub-normal is equal to the length of sub-tangent at
any point (3,4) on the curve y = f(x) and the tangent at (3,4) to
y = f(x) meets the coordinate axes at AandB , then the maximum area

of the triangle OAB, where O is origin, is 45/2 (b) 49/2 (c) 25/2 (d) 81/2


https://dl.doubtnut.com/l/_If54VUktqcUY
https://dl.doubtnut.com/l/_M77TCqHm0S4w
https://dl.doubtnut.com/l/_bgTbb8tjASWa

Answer: B

° Watch Video Solution

38. Verify Rolle's theorem for the function f(z) = z* — 3z% + 2z in the

interval [0, 2].

° Watch Video Solution

39. If az? + bz +c = 0,a,b, c € R, then find the condition that this

equation would have atleast one root in (0, 1).

° Watch Video Solution

40. If f(z)andg(xz) are continuous functions in [a,b] and are
differentiable in(a, b) then prove that there exists at least one ¢ € (a, b)
for which. ‘|f(a)f(b)g(a)g(b)|=(b-a)|f(a)f"(prime)(c)g(a)g”(prime)(c)|,w h e r

€a


https://dl.doubtnut.com/l/_bgTbb8tjASWa
https://dl.doubtnut.com/l/_NFqCoaL4wGoO
https://dl.doubtnut.com/l/_caBMcvsyO6e5
https://dl.doubtnut.com/l/_Ha3Q4v7GWlht

° Watch Video Solution

41. Use Rollle's theorem to find the condition for the polynomial equation
f(x)=0 to have a repeated real roots, Hence, or otherwise prove that the

equation.

° Watch Video Solution

42. Let f(z)andg(z) be differentiable functions such that
f'(z)g(z) # f(z)g'(x) for any real z- Show that between any two real

solution of f(z) = 0, there is at least one real solution of g(z) = 0.

° Watch Video Solution

43. Consider the function

o) = {

rsin. =, for = >0

, then the number of points in (O, 1),
0, for £ =0

where the derivative f'(x) tends to zero is


https://dl.doubtnut.com/l/_Ha3Q4v7GWlht
https://dl.doubtnut.com/l/_TQ99OKMhUZ9H
https://dl.doubtnut.com/l/_H1YIcjiPO8fZ
https://dl.doubtnut.com/l/_Am71JLK7JNYg

A0

B.1

C.2

D. infinite

Answer:

o Watch Video Solution

44. Find c of the Lagrange's mean value theorem for which

f(z) = /25 — 2%in [1, 5.

o Watch Video Solution

45. Let f(xz)andg(z) be differentiable for 0 <z <2 such that
f(0) = 2,9(0) = 1,andf(2) = 8. Let there exist a real number ¢ in

[0, 2] such that f'(c) = 3g’(c)- Then find the value of g(2).


https://dl.doubtnut.com/l/_Am71JLK7JNYg
https://dl.doubtnut.com/l/_hwnCJXME69aC
https://dl.doubtnut.com/l/_7KhxinIYjw78

A2

B.3

C.4

D.5

Answer:

o Watch Video Solution

4610 <a<b< = and f(a,b) — LB tana
2 b—a
A f(a,b) <2
B. f(a,b) > 1
C. f(a,b) <1

D. None of these

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_7KhxinIYjw78
https://dl.doubtnut.com/l/_wMrbvoh0ie5j

47.1n [0, 1] Lagrange's mean value theorem is not applicable to

2 — =, z <3
A. =
i) (% — ac)2, x > %
BE
s {5
C. f(z) = z|z|
D. f(z) = |=|
Answer:

o Watch Video Solution

48. If f(x) satisfies the requirements of Lagrange's mean value theorem on

1

[0,2] and if f(0)=0and f'(z) < 3

A f(z) <2

B.[f(x)| < 2z


https://dl.doubtnut.com/l/_wMrbvoh0ie5j
https://dl.doubtnut.com/l/_U3kOHY35OZaG
https://dl.doubtnut.com/l/_XhL6rtefOYx3

Answer:

° Watch Video Solution

49. Let f[2,7] — [0,00) be a continuous and differentiable function.

Then, the value of

(1) ) SV LU 500 5D

(wherec € (2, 7))

A.3f%(e)f' ()
B.5f%(c). f(c)
C.5f%(c). f'(c)

D. None of these

Answer:



https://dl.doubtnut.com/l/_XhL6rtefOYx3
https://dl.doubtnut.com/l/_cjivygTVW9vv

I & Watch Video Solution ]

50. The equation sinz + x cos z = 0 has atleast one root in the interval.

B. (0, 7)

c T 37
' 27 2

D. None of these

Answer:

o Watch Video Solution

51. Between any two real roots of the equation e”sinz —1 = 0 the

equation e® cosz + 1 = 0 has

A. atleast one root

B. atmost one root


https://dl.doubtnut.com/l/_cjivygTVW9vv
https://dl.doubtnut.com/l/_ZGM7JrGmSJij
https://dl.doubtnut.com/l/_1n6vhpkbIZmR

C. exactly one root

D. no root

Answer:

° Watch Video Solution

52. If the equation x> + pz + g = 0 has three real roots then show that

4p® + 27¢* < 0.

° Watch Video Solution

53. If f(x) is a polynomial of degree 5 with real coefficients such that
f(lz|) = 0has 8 real roots, then f(z) = 0 has

A. 4 real roots

B. 5 real roots

C. 3 real roots


https://dl.doubtnut.com/l/_1n6vhpkbIZmR
https://dl.doubtnut.com/l/_wE4KSp2tj7wI
https://dl.doubtnut.com/l/_lOmG51WylVPm

D. nothing can be said

Answer:

° Watch Video Solution

54. Number of integral value (s) of k for which the equation
422 — 16z + k = 0 has one root lie between 1 and 2 and other root lies
between 2 and 3, is

A1l

B.2

C.3

D.4

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_lOmG51WylVPm
https://dl.doubtnut.com/l/_idx6dokfhn8r
https://dl.doubtnut.com/l/_IBt3rxMG1XWd

9
55.The tangent to the hyperbola y = §—15 passing through the origin

is

Az +25y=0

B.5z +y=20

Coz —y=0

D.z — 25y =0
Answer:

o Watch Video Solution

56. The corrdinate of the points(s) on the graph of the function,
z3 5>
f(z) = 3 "5 T 7Tr —4 where the tangent drawn cuts

offintercepts from the coordinate axes which are equal in magnitude but

opposite is sign, is


https://dl.doubtnut.com/l/_IBt3rxMG1XWd
https://dl.doubtnut.com/l/_9Qd1Nr4IfpZK

“(+5)

D. None of these

Answer:

° Watch Video Solution

57.1f f:[0,1] — [0, o ) is differentiable function with decreasing first

derivative suc that f(0)=0 and f’(x) > 0, then

A f(1) = (1)

B.f'(c) #0 forany c € (0,1)

C.f(1/2) > f(1)

D. None of these

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_9Qd1Nr4IfpZK
https://dl.doubtnut.com/l/_avS7Oa10t97R
https://dl.doubtnut.com/l/_fwXZ8P8trTct

58.1f f(x) is continuous and derivable, Vo € R and f’(c) = 0 for exactly

2 real value of 'c. Then the number of real and distinct value of 'd' for

which f(d) = 0can be

Al
B.2
C.3

D.4

Answer:

o Watch Video Solution

59. Let f (x) be twice differentialbe function such that f'’(z) > 0 in

[0, 2]. Then:

A f(0) + f(2) = 2f(z),0 < c < 2

B. f(0) + f(2) = 2/(1)


https://dl.doubtnut.com/l/_fwXZ8P8trTct
https://dl.doubtnut.com/l/_XU2Q5Y2RCG39

C.7(0) + £(2) = f(2) > 2f(1)

D. £(0) + £(2) < 2f(1)

Answer:

o Watch Video Solution

60. Statement | The tangent at & = 1 to the curve y = *> — 2*> — z + 2
again meets the curveatz = — 2
Statement Il When an equation of a tangent solved with the curve,
repeated roots are obtained at the point of tengency.
A. Statement | is true, Statement Il is also true, Statement Il is the
correct explanation of Statement I.
B. Statement | is true, Statement Il is also true, Statement Il is not the
correct explanation of Statement |

C. Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true


https://dl.doubtnut.com/l/_XU2Q5Y2RCG39
https://dl.doubtnut.com/l/_qKsXQsfbKLSF

Answer:

o Watch Video Solution

61. Statement | The ratio of length of tangent to length of normal is
inversely proportional to the ordinate of the point of tengency at the
curve y? = 4az.

Statement Il Length of normal and tangent to a curve

y= f(z) is )ym) and %W

dy
dr’

’

where m =

A. Statement | is true, Statement Il is also true, Statement Il is the

correct explanation of Statement I.

B. Statement | is true, Statement Il is also true, Statement Il is not the

correct explanation of Statement |

C. Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true


https://dl.doubtnut.com/l/_qKsXQsfbKLSF
https://dl.doubtnut.com/l/_RYzLGXkQne8I

Answer:

o Watch Video Solution

62. Statement | Tangent drawn at the point (0, 1) to the curve
y = x> — 3z + 1 meets the curve thrice at one point only.
statement Il Tangent drawn at the point (1, —1) to the curve
y = x> — 3z + 1 meets the curve at one point only.
A. Statement | is true, Statement Il is also true, Statement Il is the
correct explanation of Statement I.
B. Statement | is true, Statement Il is also true, Statement Il is not the
correct explanation of Statement |

C.Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_RYzLGXkQne8I
https://dl.doubtnut.com/l/_eFeRbQ61bi9G

63. Let f(z) = z® + ax® + bz + ¢ be the given cubic polynomial and
f(z) = 0 be the corresponding cubic equation, where a, b, c € R. Now,
f'(z) = 3z° + 2az + b
Let D = 4a® — 12b = 4((12 — 3b) be the discriminant of the equation
f'(z) =0
IF D = 4(a® — 3b) < 0.Then,

A. f(x) has all real roots

B. f(x) has one real and two imaginary roots

C. f(x) has repeated roots

D. None of the above

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_eFeRbQ61bi9G
https://dl.doubtnut.com/l/_xsyaA5ycT3Bg

64. Let f(z) = z° 4 az® + bz + ¢ be the given cubic polynomial and
f(z) = 0 be the corresponding cubic equation, where a, b, c € R. Now,
f'(z) =32° +2az +b Let D =4a®—12b=4(a’ —3b) be the
discriminant of the equation f'(z) =0. If
D = 4((12 — 3b) > 0 and f(zq). f(z2) > 0 where z1, z5 are the roots
of f'(x), then

A. f(x) has all real and distinct roots

B. f(x) has three real roots but one of the roots would be repeated

C. f(x) would have just one real root

D. None of the above

Answer: C

o Watch Video Solution

65. Let f(x) = z® + ax® + bz + ¢ be the given cubic polynomial and

f(z) = 0 be the corresponding cubic equation, where a, b,c € R. Now,


https://dl.doubtnut.com/l/_rQYyTLbtH58K
https://dl.doubtnut.com/l/_0CrEbV0NoJkU

f'(z) = 32° + 2az + b
Let D = 4a® — 12b = 4((12 — 3b) be the discriminant of the equation
f(@) = 0.
If D = 4(a2 —3b) > 0 and f(z1). f(z2) > Owhere z1, z, are the roots
of f(x), then

A. f(x) has all real and distinct roots

B. f(x) has three real roots but one of the roots would be repeated

C. f(x) would have just one real root

D. None of the above

Answer:

o Watch Video Solution

66. Let f(z) = z® + ax® + bz + ¢ be the given cubic polynomial and
f(z) = 0 be the corresponding cubic equation, where a, b,c € R. Now,
f'(z) = 32% + 2azx + b

Let D = 4a® — 12b = 4(a2 — 3b) be the discriminant of the equation


https://dl.doubtnut.com/l/_0CrEbV0NoJkU
https://dl.doubtnut.com/l/_UULYM1eP1EP8

f(z) =0.
If D = 4(a2 —3b) > 0 and f(z1). f(z2) > Owhere z1, z, are the roots
of f(x), then

A. f(x) has all real and distinct roots

B. f(x) has three real roots but one of the roots would be repeated

C. f(x) would have just one real root

D. None of the above

Answer:

o Watch Video Solution

67. Let f(z) = z® + ax® + bz + ¢ be the given cubic polynomial and
f(z) = 0 be the corresponding cubic equation, where a, b,c € R. Now,
f'(z) = 32% + 2azx + b

Let D = 4a® — 12b = 4(a2 — 3b) be the discriminant of the equation
f'(z) =0.

If D = 4(a® — 3v) = 0, then


https://dl.doubtnut.com/l/_UULYM1eP1EP8
https://dl.doubtnut.com/l/_rc8gMb2Sf1E7

A. f(x) has all real and distinct roots

B. f(x) has three real roots but one of the roots would be repeated

C. f(x) would have just one real root

D. None of the above

Answer:

o Watch Video Solution

68.1f y = f(x) is a curve and if there exists two points A(z;, f(z1)) and

B(zy, f(x3)) on it such that f'(z;) = — , then the tangent at z;

1
f(z2)

is normal at x2 for that curve. Now, answer the following questions.

Al
B.O
C.2

D. Infinite


https://dl.doubtnut.com/l/_rc8gMb2Sf1E7
https://dl.doubtnut.com/l/_kt5VDBUTUwgx

Answer:

° Watch Video Solution

69. If y=f(z) is a curve and if there exists two points

A(zy, f(z1) and B(zs, f(xs) on it such that
1 f(m2) — f=1)
fl(za)  x2—m

normal at 2 for that curve. Now, anwer the following questions.

fix) = —

, then the tangent at z; is

Number of such lines on the curve y = |lnz|, is

Al
B.2
C.0

D. Infinite

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_kt5VDBUTUwgx
https://dl.doubtnut.com/l/_EHKg1bpuwYQ8
https://dl.doubtnut.com/l/_bxruNiPAhNe2

70. If y= f(x) is a curve and if there exists two points

A(z1, f(z1) and B(z2, f(z2) on it such that
1 f(z2) — f(z1)
(1) = — = , then the tangent at z1 is

normal at z, for that curve. Now, anwer the following questions.

Number of such lines on the curve y2 = x?’, is

Al
B.2
C.3

D. infinite

Answer:

o Watch Video Solution

T
71.Let f(z) = / (|t — 1] — |t + 2| + t — 2)dt, such that f''(a) # 1.If
0
vectors ai — b23 and 7 + 3b3 are parallel for atleast one a, then

Number of integral value of 'b' can be


https://dl.doubtnut.com/l/_bxruNiPAhNe2
https://dl.doubtnut.com/l/_HOmvqr0IfVWD

A5

B.10

D.13

Answer: D

o Watch Video Solution

X
72.Let f(z) = / (It — 1] = [t + 2| + ¢ — 2)dt such that £’ (a) £ 1.If
0
vectors az — b%7 and ¢ + 3bj are parallel for atleast one a, then

Maximum value of (1 — 8 — b2) is

A 4

B.8

D.16


https://dl.doubtnut.com/l/_HOmvqr0IfVWD
https://dl.doubtnut.com/l/_SjmCNb8TDFdD

Answer: D

° Watch Video Solution

73.Suppose that f(0) = — 3and f'(x) < 5 for all real values of . Then

the largest value of f(2) can attain is

o Watch Video Solution

74.Let C be the curve y = 2 (where x takes all real values). The tangent
at A meets the curve again at B. If the gradient at B is K times the

1
gradient at A, then K is equal to 4 (b) 2 (c) —2 (d) 1

o Watch Video Solution

75. Consider the two graphs y =2z and z® — zy + 2y® = 28. The
absolute value of the tangent of the angle between the two curves at the

points where they meet, is ....c.....


https://dl.doubtnut.com/l/_SjmCNb8TDFdD
https://dl.doubtnut.com/l/_F9kGg2vgtMPa
https://dl.doubtnut.com/l/_zOtmNMLSfYP0
https://dl.doubtnut.com/l/_cnZEOBmbEfmH

° Watch Video Solution

76. At the point P(a, a") on the graph of y = z"(n € N) in the first
quadrant at normal is drawn. The normal intersects the Y-axis at the

1
point (0, b).If lim b = —,then n equals ...
a—0 2

° Watch Video Solution

77. If the line zcosf + ysinf@ = P is the normal to the curve

(z 4+ a)y =1, then show

3
NS (2n7r+ g,(Zn—i—l)) U (2n7r+ 771-,(2n+2)7r>,n €Z

° Watch Video Solution

78.Find the total number of parallel tangents of f;(z) = 2> — 2 + 1 and

folz) = 2° —2* — 22 + 1.

° Watch Video Solution



https://dl.doubtnut.com/l/_cnZEOBmbEfmH
https://dl.doubtnut.com/l/_ssSVi6SMz6dl
https://dl.doubtnut.com/l/_GuGjzrfIU38J
https://dl.doubtnut.com/l/_NH1EQXOItL8F

79. Find the points on the curve 3z% — 4y® = 72 which is nearest t the

line 3z + 2y + 1 = 0.

° Watch Video Solution

3 meets

80. Tangent at a point P; [other than (0,0)] on the curve y =
the curve again at P,. The tangent at P, meets the curve at P; & so on.

Show that the abscissae of Py, P;, P, ......... P,, form a GP. Also find the

ratio area of A(P; P,P;. ) area of A(PyP3Py)

° Watch Video Solution

3 —ax’ 4+ x + 1, the tangent is

81. If at each point of the curve y =«
inclined at an acute angle with the positive direction of the x-axis, then

a>0()a< —43—+3<a< /3(d)noneofthese

° Watch Video Solution



https://dl.doubtnut.com/l/_NH1EQXOItL8F
https://dl.doubtnut.com/l/_DvtJzGJy8Q1B
https://dl.doubtnut.com/l/_ccIty0mAKRq2
https://dl.doubtnut.com/l/_fBQOtZVdOIoN

82. Show that there is no cubic curve for which the tangent lines at two

distinct points coincide.

° Watch Video Solution

2 meets

83. The tangent at a point p to the reactangular hyperbola zy = ¢
thelinesz —y =0,z + y = 0atQand R, A is the area of the AOQR,
where O is the origin. The normal at p meets the X-axis at M and Y -axis at

N. If Ay is the area of the AOMN, show that A, varies inversely as the

square of A;.

° Watch Video Solution

84. f:[0.4] — R is a differentiable function. Then prove that for some

a,b € (0,4), f*(4) — f2(0) = 8f'(a) - f(b).

° Watch Video Solution



https://dl.doubtnut.com/l/_rQ74u9P5K8PN
https://dl.doubtnut.com/l/_WLaqUB9Q7Eiv
https://dl.doubtnut.com/l/_BXMwcwPp3GjJ
https://dl.doubtnut.com/l/_fP2KkZxtO9Hp

85. Given a function f:[0,4] — R is differentiable ,then prove that for

4
some «, Be(0, 2),/0 f(t)dt = 2af(a2) - 2,3f(ﬂ2).

o Watch Video Solution

Exercise For Session 1

1. The surface area of a spherical bubble is increasing at the rate of 2

cm? /s . When the radius of the bubble is 6cm, at what rate is the volume

of the bubble increasing?

o Watch Video Solution

2
2. A particle moves along the curve y = gmg’ + 1. Find the point on the

curve at which y-coordinate is changing twice as fast as x-coordinate.

o Watch Video Solution



https://dl.doubtnut.com/l/_fP2KkZxtO9Hp
https://dl.doubtnut.com/l/_JfTJgpWZTpYp
https://dl.doubtnut.com/l/_a2p7UDpj4NZ0

3.The area of an expanding rectangle at the rate of 48cm? /s. the length
of rectangle is always equal to square of the breadth. At which rate the

length is increasing at the instant when th ebreadth is 4 cm?

o Watch Video Solution

4. An edge of a variable cube is increasing at the rate of 10 cm/s. How fast

the volume of the cube is increasing when the edge is 5 cm long?

o Watch Video Solution

5. A air-foce plane is ascending vertically at the rate of 100 km/h. If the
radius of the earth is r km, how fast is the area of the earth, visible from

the plane, increasing at 3 min after it started ascending?

27r2h

Note Visible area A =
r+h

, Wwhere h is the height of the plane above

the earth.

o Watch Video Solution



https://dl.doubtnut.com/l/_gOeaVJKTE2Kw
https://dl.doubtnut.com/l/_ie28nhpVwZSf
https://dl.doubtnut.com/l/_pya96w3EwIdd

6. Water is dripping out from a conical funnel at a uniform rate of
4cm3/cm through a tiny hole at the vertex in the bottom. When the
slant height of the water is 3cm, find the rate of decrease of the slant
height of the water-cone. Given that the vertical angle of the funnel is

120°.

o Watch Video Solution

7.From a cylindrical drum containing oil and kept vertical, the oil leaking
at the rate of 10cm® /s. If the radius of the durm is 10 cm and height is
50 cm, then find the rate at which level of oil is changing when oil level is

20cm.

o Watch Video Solution

8. A kit is 120m high and 130 m of string is out. If the kite is moving away
horizontally at the rate of 52 m/sec, find the rate at which the string is

being paid out.


https://dl.doubtnut.com/l/_QXStmlVnPwVP
https://dl.doubtnut.com/l/_mpDogbokiZsk
https://dl.doubtnut.com/l/_OCrwYia5T52e

o Watch Video Solution

9. A kit is 120m high and 130 m of string is out. If the kite is moving away
horizontally at the rate of 52 m/sec, find the rate at which the string is

being paid out.

o Watch Video Solution

10. A ladder 13m long leans against a wall. The foot of the ladder is pulled
along the ground away from the wall, at the rate of 1.5m/sec. How fast is
the angle 0 between the ladder and the ground is changing when the

foot of the ladder is 12m away from the wall.

o Watch Video Solution

11. Water is running into a conical vessel, 15cm deep and 5cm in radius, at

the rate of 0.1 cm?® / sec . When the water is 6cm deep, find at what rate it.


https://dl.doubtnut.com/l/_OCrwYia5T52e
https://dl.doubtnut.com/l/_z68oThTcKOxQ
https://dl.doubtnut.com/l/_6LNsneEyWQja
https://dl.doubtnut.com/l/_bjIZmuimNNgF

the water level rising? the water-surface area increasing? the wetted

surface of the vessel increasing?

o Watch Video Solution

12. Height of a tank in the form of an inverted cone is 10 m and radius of
its circular base is 2 m. The tank contains water and it is leaking through
a hole at its vertex at the rate of 0.02m? /s. Find the rate at which the
water level changes and the rate at which the radius of water surface

changes when height of water level is 5 m.

o Watch Video Solution

13. At what points of the ellipse 1622 + 9y® = 400 does the ordiante

decreases at the same rate at which the abscissa increases?

o Watch Video Solution



https://dl.doubtnut.com/l/_bjIZmuimNNgF
https://dl.doubtnut.com/l/_cQErhjg86xG0
https://dl.doubtnut.com/l/_kmzLvSvmD1X0

14. A satellite travels in a circular orbit of radius R. If its x- coordinate

decreases at which the abscissa increases?

° View Text Solution

15. The ends of a rod AB which is 5 m long moves along two grooves

OX, OY which are at right angles. If A moves 2 at a constant speed of

1
3 ﬁ, what is the speed of B, when it is 4 m from O?
s

° Watch Video Solution

Exercise For Session 2

1. Use differential to approximate /51.

° Watch Video Solution



https://dl.doubtnut.com/l/_Rabag70gbGuo
https://dl.doubtnut.com/l/_9y57Z0Fly5tb
https://dl.doubtnut.com/l/_7tcpQAhHKAe3

2. Use differential to approximate log(9.01). (Given,log3 = 1.0986)

° Watch Video Solution

3. If the error committed in measuring the radius of a circle is 0.01 %,

find the corresponding error in calculating the area.

° Watch Video Solution

4.The pressure p and the volume V of a gas are connected by the relation

pV1/4:a (constant). Find percentage increaase in pressure

corresponding to a decrease of (§> % in volume.

o Watch Video Solution

5.1f in a triangle ABC , the side c and the angle C remain constant, while

the remaining elements are changed slightly, using differentials show


https://dl.doubtnut.com/l/_hFFqT8kMDRQQ
https://dl.doubtnut.com/l/_Tzp5eqce23qa
https://dl.doubtnut.com/l/_Igl30E6vJTrt
https://dl.doubtnut.com/l/_7qZpqMQgN696

da
that =0
@ csA + cos B

° Watch Video Solution

6. If a triangle ABC, inscribed in a fixed circle, be slightly varied in such

away as to have its vertices always on the circle, then show that

da n db n dc _ 0
casA cos B cosC

° Watch Video Solution

Exercise For Session 3

1. If the line axz + by + ¢ = 0 is normal to the xy + 5 = 0, then a and b

have

A. same sign

B. opposite sign

C. cannot be discussed


https://dl.doubtnut.com/l/_7qZpqMQgN696
https://dl.doubtnut.com/l/_y1JvFqL9hqyj
https://dl.doubtnut.com/l/_Rk9c7Q5UEGeN

D. None of these

Answer: A

° Watch Video Solution

2. The equation of tangent drawn to the curve y*> — 2z® — 4y +8 =0
from the point (1, 2) is given by

Ay—2(1£+2) = £2/3(z - 2)

B.y—2(1++3) = £2/2(z —2)

Cy—2(1+43) = £23(z —2)

D. None of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Rk9c7Q5UEGeN
https://dl.doubtnut.com/l/_oaaB6x6yszs6

3.The equation of the tangents to the curve (1 + :c2)y = 1 at the points
of its intersection with the curve (z 4+ 1)y = 1, is given by
Az+y=1y=1
Bz +2y=2,y=1
Cz—y=1Ly=1

D. None of these

Answer: B

o Watch Video Solution

T

4.Fory = f(z) = /2|t|dt, the tangent lines parallel to the bi-sector of

0

the first quadrant angle are

3 1
A.y:x+Z,y:m—Z
1 3
B.y = —:Iz—l—z,y: —.’E—l—z


https://dl.doubtnut.com/l/_ssspSG170raK
https://dl.doubtnut.com/l/_Gx3N2ar0rlDf

Cz—y=2,z—y=1

D. None of these

Answer: A

° Watch Video Solution

5. The equation of normal to =z + y = xY, where it intersects X-axis, is

given by

Az+y=1

Bz—y—1=0

Cxz—y+1=0

D. None of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Gx3N2ar0rlDf
https://dl.doubtnut.com/l/_PxGSRXDWNYAC
https://dl.doubtnut.com/l/_ChUkmGaCbMkW

6. The equation of normal at any point o to the curve
x = acosf + asinf, y = asinf — acos 0 is always at a distance of
A. 2a unit from origin
B. a unit from origin
1 : .
C. 2@ unit from origin

D. None of these

Answer: B

o Watch Video Solution

7.If the tangent at (zg, yo) to the curve z° + 3* = a® meets the curve

again at (x1, 1), then N, s equal to

xQ Yo

A. Ans
B. 2a

C.1


https://dl.doubtnut.com/l/_ChUkmGaCbMkW
https://dl.doubtnut.com/l/_iqJ5rtr1hQJA

D. None of these

Answer: D

° Watch Video Solution

8. The area bounded by the axes of reference and the normal to
y = log, z at (1,0), is
A.1sq units
B. 2 sq units
C 1 it
. — sq units
5 4

D. None of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_iqJ5rtr1hQJA
https://dl.doubtnut.com/l/_8bj05UShh5l6

n n
o.If % + % = 2 touches the curve z_” + Z—n = 2 at the point («, f),

then

Ao =a*mpB = b

Ba=a,B8=0»>

Ca= —2a,8=2b

Da=3a=08= —2b
Answer: B

° Watch Video Solution

10. The equation of tangents to the curve
y =cos(z +y), — 2 < z < 27 that are parallel to the linez + 2y = 0

,is

Ax+ 2y =

3

I R

3m
T+ 2y =—

B.z 4+ 2y = 5


https://dl.doubtnut.com/l/_rV5JQOAlgMZU
https://dl.doubtnut.com/l/_wFmozzVQu3k6

Czxz+2y=20 TH+2y=m

D. None of these

Answer: A

o Watch Video Solution

Exercise For Session 4

1. The angle of intersection of y = o and y = b%, is given by

1 b
A tang — | 128L@/0)
1 — log(abd)
1 b
8. tang = |—2E/0)
1+ logalogd
1 b
C.tanf = og(a/ )
1 —log(a/b)

D. None of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_wFmozzVQu3k6
https://dl.doubtnut.com/l/_nFEiIeOxCy9R

2. The angle between the curves z® + 4y? = 32 and z% — ¢ = 12, is

o
[N o3 a3 w3

Answer: D

o Watch Video Solution

3.0faz? + by®> = lcutea’z? + b’y =1 orthogonally, then

1 1 1
A——— =—

a a’ b
Bl+1—1
"a a’ b
Cl—l—l—l
"a b a’

D. None of these

=

—_ <

_|_
= S

+
<



https://dl.doubtnut.com/l/_nFEiIeOxCy9R
https://dl.doubtnut.com/l/_mmXMxzAnITte
https://dl.doubtnut.com/l/_L1xaQYSbCYeq

Answer: A

° Watch Video Solution

4.The length of subtangent to the curve,y = e®/ % s

A. 2a
B. a unit from origin
C. 43832

D. a/4

Answer: B

° Watch Video Solution

5.The length of normal to the curve x = a(0 + sinf), y = a(1 — cos 9),

até?:%is


https://dl.doubtnut.com/l/_L1xaQYSbCYeq
https://dl.doubtnut.com/l/_qM83TLTlCIhW
https://dl.doubtnut.com/l/_8XJpJgFUjybz

A. 2a

B. a unit from origin
C. \/§a
D. 2v/2a

Answer: C

o Watch Video Solution

6. Find the length of the tangent for the curve y = 3 + 322 + 4z — 1 at

point x = 0.
A 1
4
B—\/1_7
"4
c 3
4
15
D,%

Answer: B



https://dl.doubtnut.com/l/_8XJpJgFUjybz
https://dl.doubtnut.com/l/_Qn6P5SBfnVef

| ° Watch Video Solution

7. Find the possible values of p such that the equation pz* = Inz has

exactly one solution.

A.R

B.R™

c.(—m,o)u{%}

D. [0, 00)

Answer: C

° Watch Video Solution

8. If curve y =1 — az? and y = z? intersect orthogonally then the

value of a is

A1
2


https://dl.doubtnut.com/l/_Qn6P5SBfnVef
https://dl.doubtnut.com/l/_EC8m9pRbq3iS
https://dl.doubtnut.com/l/_k3H72VoR2v3O

8 1
"3
C.2
D.3
Answer: B
° Watch Video Solution
9. The length of tangent to the curve

A. ax

Answer: C

t . .
Yy’ = a(cost + log tan. 5), y = a(sint), is

o View Text Solution



https://dl.doubtnut.com/l/_k3H72VoR2v3O
https://dl.doubtnut.com/l/_qM7UC1qrg7DY

10. The line tangent to the curves y% — 2%y +5y—22 =0 and

z? — 2%y® + 5z + 2y = 0 at the origin intersect at an angle § equal to

bﬂ' 7Td7T

oY w3y a3 o

Answer: D

° Watch Video Solution

Exercise For Session 5

“1 >0
1LIf f(z) = {§ 08T z _0 and Rolle's theorem is applicable to f(z)

1
for z € [0, 1] then a may equal to (A) -2 (B) -1 (C) O (D) o)


https://dl.doubtnut.com/l/_qM7UC1qrg7DY
https://dl.doubtnut.com/l/_HUXtbo6faX6p
https://dl.doubtnut.com/l/_YICp0oj8orAt

Answer: D

o Watch Video Solution

2. let a,b,c be nonzero real numbers such that
1
/ (1 + cos® m) (a:c2 + bx + c)dar;
0
2
= / (1 + cos® 33) (a:L'2 + bx + c)d:z: = 0 Then show that the equation
0
ax? + bz + ¢ = 0 will have one root between 0 and 1 and other root
between 1and 2.
A. one root between 0 and 1 and another between 1 and 2

B. both the roots between 0 and 1

C. both the roots between 1 and 2


https://dl.doubtnut.com/l/_YICp0oj8orAt
https://dl.doubtnut.com/l/_XfcePujFeUfR

D. None of these

Answer: A

° Watch Video Solution

3. Let n € N, if the value of c prescribed in Roole's theorem for the

3
function f(z) = 2z(xz — 3)" on [0, 3] is Z,then n is equat to

Al
B.3
C.5

D.7

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_XfcePujFeUfR
https://dl.doubtnut.com/l/_OgPfcctinhwS

4.1f f(z) > x; Vo € R. Then the equation f(f(z)) — x = 0, has

A. atleast one real root.

B. more than one real root.

C.no real root if f(x) is a polynomial and one real root if f(x) is not a
polynomial.

D. no real root.

Answer: D

o Watch Video Solution

5. If f(x) is a twice differentiable function such that f(a)=0, f(b)=2,
f(c)=-1,f(d)=2, f(e)=0 where a < b < c < d e, then the minimum number of
zeroes of g(z) = f'(z)® + f''(z) f(x) in the interval [a, €] is

A. 4

B.5


https://dl.doubtnut.com/l/_tbNN9avMPRHo
https://dl.doubtnut.com/l/_JNxjyGfKPSkh

C.6

D.7

Answer: C

o Watch Video Solution

Exercise For Session 6

1. Find the value of a if 23 — 3z + a = 0 has three distinct real roots.

° Watch Video Solution

2. f(x) is a polynomial of degree 4 with real coefficients such that
f(z) = Ois satisfied by x = 1, 2, 3 only, then f'(1). f'(2). f'(3) is equal

to

A.O0


https://dl.doubtnut.com/l/_JNxjyGfKPSkh
https://dl.doubtnut.com/l/_qHTAIRmOhTJI
https://dl.doubtnut.com/l/_BB6bi0YUv1og

B.2

C.—1

D. None of these

Answer: A

° Watch Video Solution

3.If the function f(z) = ‘w2 + a‘w! + b| has exactly three points of non-
derivability, then

Ab=0,a<0

B.a <0,a € R

C.b>0,a € R

D. All of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_BB6bi0YUv1og
https://dl.doubtnut.com/l/_MHeWa5gecNSB

I[l=]]1-2]+b

4.1If the equation e = 2 has four solutions, then b lies in

A. (log2, —log2)

B. (log2 — 2,10g2)

C.(—2,1o0g2)

D. (0, log2)

Answer: B

° Watch Video Solution

Exercise Single Option Correct Type Questions

1. Consider the cubic equation f(z) =2°®—nz+1=0 where

n > 3,n € N then f(z) = 0 has

A. atleast one root in (0, 1)


https://dl.doubtnut.com/l/_MHeWa5gecNSB
https://dl.doubtnut.com/l/_SbzIq6obHG56
https://dl.doubtnut.com/l/_8y264OpEbiB8

B. atleast one root in (1, 2)
C. atleast one root in ( — 1, 0)

D. data insufficient

Answer: A

° Watch Video Solution

2. If the normal to y = f(z) at (0, 0) is given by y — x = 0, then
2
lim ?

0 F(2?) — 20£(92%) + 2(9927) "

A1/19
B.—1/19
c.1/2

D. does not exist

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_8y264OpEbiB8
https://dl.doubtnut.com/l/_pHhQmv7Pxki3

3. Tangent to a curve intercepts the y-axis at a point P. A line
perpendicular to this tangent through P passes through another point

(1,0). The differential equation of the curve is (a)

B T (@) (00 — <)) (O m) ) 2 (o) () )0
(y) (b) [Math Processing Error] (eee) (c)
(d)(e)y(f) (gid”" (()dy) (G) (k) + = = 1(I) (m) (d) None of these

Ay =dy/dz — z(dy/dz)* =1

d?y 2
B.a— + (dy/dz)” =1

dzx

Cydx/dy+z=1

D. None of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_pHhQmv7Pxki3
https://dl.doubtnut.com/l/_xhh9luvMg3dl

4.The number of points in the rectangle {(z, y): |z| < 9, |y| < 3} which
lie on the curve y? = z + sinz and at which the tangent to the curve is
parallel to X-axis is

A3

B.2

C.4

D. None of these

Answer: B

o Watch Video Solution

5.1f 3(a + 2¢) = 4(b + 3d), then the equation az® + bz* + cx +d = 0
will have no real solution at least one real root in ( — 1, 0) at least one

real root in (0, 1) none of these

A. atleast one root in ( — 1, 0)


https://dl.doubtnut.com/l/_XRdpjBBuFM30
https://dl.doubtnut.com/l/_rMWotq9hndZq

B. atleast one root in (0, 1)
C.norootin ( —1,1)

D. no root in (0, 2)

Answer: B

o Watch Video Solution

6.1f 3(a + 2c) = 4(b + 3d), then the equation az® + bz + cx +d = 0
will have no real solution at least one real root in ( — 1, 0) at least one
real root in (0, 1) none of these

A. no real solution

B. atleast one real root in ( — 1, 0)

C. atleast one real root in (0, 1)

D. None of the above

Answer: B

[ - 1


https://dl.doubtnut.com/l/_rMWotq9hndZq
https://dl.doubtnut.com/l/_5WDr4SZFqZWd

| @J Watch Video Solution J

7. Let f(x) be a differentiable function in the interval (O, 2) then the value
2
of/ f(z)dz
0
A. f(c) where ¢ € (0, 2)
B.2f(c), where c € (0, 2)
C. f’(c) where c € (0, 2)

D. None of these

Answer: B

o Watch Video Solution

8 Let f(x) be a fourth differentiable function such

f(22* — 1) = 2z f(z) Vz € R, then f"(0) is equal

A.O


https://dl.doubtnut.com/l/_5WDr4SZFqZWd
https://dl.doubtnut.com/l/_pMPKOWSvH3k1
https://dl.doubtnut.com/l/_1lYcDcpMkdzH

B.1

c.—-1

D. data insufficient

Answer: A

° Watch Video Solution

9.z +y — In(x + y) = 2z + 5 has a vertical tangent at the point («, )

then a + B is equal to

B.1

C.2

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_1lYcDcpMkdzH
https://dl.doubtnut.com/l/_23QXARzE0AXT

10. Let y = f(x), f: R — R be an odd differentiable function such that
f"'(z) >0 and g(a,B) =sin®a + cos® B + 2 — 4sin*acos’f If
f""(g(a, B)) = 0then sin® a + sin® B is equal to

A.O

B.1

C.2

D.3

Answer: B

o Watch Video Solution

11. A polynomial of 6th degree f(x) satisfies f(z) = f(2 — z), V& € R, if
f(z) = 0 has 4 distinct and 2 equal roots, then sum of the roots of

f(z) =0is


https://dl.doubtnut.com/l/_23QXARzE0AXT
https://dl.doubtnut.com/l/_V4sxrYXAc5tA
https://dl.doubtnut.com/l/_kJtxvcIZUQgE

A 4

B.5

C.6

D.7

Answer: C

o Watch Video Solution

12. Let a curve y = f(z), f(z) > 0, V& € R has property that for every

point P on the curve length of subnormal is equal to abscissa of p. If
f(1) = 3,then f(4) is equal to

A —2,/6

B.2,/6

C.3,5

D. None of these


https://dl.doubtnut.com/l/_kJtxvcIZUQgE
https://dl.doubtnut.com/l/_nMd28q2w0t3K

Answer: B

° Watch Video Solution

13. If a variable tangent to the curve z?y = ¢® makes intercepts

a, bonx — andy — azes, respectively, then the value of a’b is 27¢% (b)

4 4 27 4 4 4
2—70 (c) TC (d) §c

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_nMd28q2w0t3K
https://dl.doubtnut.com/l/_6iq7W0y9mi8b

1 1 1
4. Let f(z)=| 3—z 5—322 32— 1| then the equation of
2z —1 32° -1 72% -1

f(z) = 0has

A. no real solution
B. atmost one real root
C. atleast two real root

D. exactly one real root in (0, 1) and no other real root

Answer: C

o Watch Video Solution

15. The graphs y = 2x% — 4z + 2 and y = 2% + 2z — 1 intersect at
exacty 3 distinct points. The slope of the line passing through two of

these point is

A.equal to 4


https://dl.doubtnut.com/l/_Klm7jWmMr7tH
https://dl.doubtnut.com/l/_bubUitKZhK3q

B.equal to 6

C.equal to 8

D. not unique

Answer: C

° Watch Video Solution

16. In which of the following function Rolle's theorem is applicable ?

, 0< <1
Afz)=1" "= on [0, 1]
0, z=1
SiIlIL" o < <O
B.f(z) =4 = =7 on [— 0]
0, x=0
22— —6
C.f(x) = ? on [—2, 3]
23 —222 -5z +6 .
- f 1
D. f(z) = o e El ey
—6, if x=1
Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_bubUitKZhK3q
https://dl.doubtnut.com/l/_ySAAlzRYWqen

17. The figure shows a right triangle with its hypotenuse OB along the Y-

axis and its vertex A on the parabola y = 2,

YA}
B
h
A (t t2)
X' < + X

Let h represents the length of the hypotenuse which depends on the x-
coordinate of the point A. The value of %&imoo (h) is equal to
_>
A.0
B.1/2
C.1

D.2

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_SPDmDlDDsdIl

18. Number of positive integral value(s) of 'a' for which the curve y = a”
intersects the liney = x is

A.O0

B.1

C.2

D. more than 2

Answer: B

° Watch Video Solution

19. Given f(z) =4— (%—m)g,g(:ﬂ):{@,x#m,x:o
h(z) = {z}, k(z) = 5(°8)2(=+3) Then in [0,], lagranges mean value
theorem is not applicable to (where [.] and {} represents the greatest
integer functions and fractional part functions, respectively). f (b) g (c) k

(d) h


https://dl.doubtnut.com/l/_9qOhZrvl7hLN
https://dl.doubtnut.com/l/_jio8CI4ancEK

Af, g, h

B.h, k

C.f,g

D.g,h,k

Answer: A

o Watch Video Solution

20. If the function f(z) = z* + ba® + 8z + 1 has a horizontal tangent
and a point of inflection for the same value of x, then the value of b is

equal to

B.1

C.6


https://dl.doubtnut.com/l/_jio8CI4ancEK
https://dl.doubtnut.com/l/_NEbA6UFogDBu

Answer: D

° Watch Video Solution

21. Coffee is coming out from a conical filter, with height and diameter
both are 15 cm into a cylindrical coffee pot with a diameter 15 cm. The
rate at which coffee comes out from the filter into the pot is 100 cu

cm/min.

The rate (in cm/min) at which the level in the pot is rising at the instance

when the coffe in the pot is 10 cm, is

A 9
" 167

25

"om
5

C.—
3

5 16
" 97

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_NEbA6UFogDBu
https://dl.doubtnut.com/l/_AHxaUoXDLD1w

22. A horse runs along a circle with a speed of 20km /h . A lantern is at
the centre of the circle. A fence is along the tangent to the circle at the
point at which the horse starts. Find the speed with which the shadow of
the horse moves along the fence at the moment when it covers 1/8 of the
circle in km/h.

A. 20

B.40

C.30

D. 60

Answer: B

° Watch Video Solution

23. Water runs into an inverted conical tent at the height of the water is

three times the radius of the water's surface. The radius of the water


https://dl.doubtnut.com/l/_AHxaUoXDLD1w
https://dl.doubtnut.com/l/_yLw79jI5mXeH
https://dl.doubtnut.com/l/_Fb6rM1c2QNUF

surface is increasing when the radius is 5 ft, is

1

1
107

1
" 157

ft/min

ft/min

D. None of these

Answer: A

o Watch Video Solution

24.Let f(z) = x> — 32® + 2z . If the equation f(z) = k has exactly one

3
positive and one negative solution then the value of k equals. — T\/_ (b)
2 2 1
e (d)
9 3,3 " 3/3
2v3
A 23
9
8 2
9
2
C.——


https://dl.doubtnut.com/l/_Fb6rM1c2QNUF
https://dl.doubtnut.com/l/_KMpSNSJFnGxt

1

W

Answer: A

o Watch Video Solution

25. The x-intercept of the tangent at any arbitarary point of the curve
b . ,
— + — = 1is proportioanl to
z Y
A. square of the abscissa of the point of tangency
B. square root of the abscissa of the point of tangency

C. cube of the abscissa of the point of tangency

D. cube root of the abscissa of the point of tangency

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_KMpSNSJFnGxt
https://dl.doubtnut.com/l/_Hj2cLLEWvrII

26. If f(x) is continuous and differentible over [—2,5] and

—4 < f'(z) < 3forall xin ( — 2,5), then the greatest possible value of

f(5) = f(=2)is

A7

B.9

D. 21

Answer: D

o Watch Video Solution

27. A curve is represented parametrically by the equations
r=t+e’and y= —t+ e when t € R and a > 0. If the curve
touches the axis of x at the point A, then the coordinates of the point A

are


https://dl.doubtnut.com/l/_paoRahQwaZeH
https://dl.doubtnut.com/l/_1zDW1T86hr4a

A (1,0)
B.(1/e,0)
C.(e, 0)

D. (2e, 0)

Answer: D

o Watch Video Solution

28. At any two points of the curve represented parametrically by
z = a(2cost — cos2t); y = a(2sint — sin 2t) the tangents are parallel
to the axis of x corresponding to the values of the parameter t differing
from each other by :

A2mr/3

B.3m /4

Cm/2

D.7w/3


https://dl.doubtnut.com/l/_1zDW1T86hr4a
https://dl.doubtnut.com/l/_vyCQUB0SJttf

Answer: A

° Watch Video Solution

CoS T

29.Let F(z) = /

sin x

e (1sin ™ (8) )dt Jo [0, %],then

A.F’’'(c) =0 forallc € (O, g)
B.F’'’(c) =0 for somec € (0, %)
C.F'’'(c) =0 fornovalueof c¢€ (0, g)

D.F(c) #0 forall ce (O, g)

Answer: B

o Watch Video Solution

d

30. Given f’(1) =1 and d—f(2x)> =f'(z)Ve >0 If f'(z) is
T

differentiable then there exists a numberd z € (2, 4) such that f’’(¢)

equals



https://dl.doubtnut.com/l/_vyCQUB0SJttf
https://dl.doubtnut.com/l/_6R7cimPTiWoD
https://dl.doubtnut.com/l/_XyEt7pH9SB6k

A—-1/4
B.—1/8
c.1/4

D.1/8

Answer: B

o Watch Video Solution

31. Let f(x)andg(x) be two functions which are defined and
differentiable for all z > =z If f(zo) = g(zo)andf' (z) > g'(z) for all
x > x(, then prove that f(z) > g(z) forallz > z

A f(z) < g(z) for some z > z,

B. f(z) = g(z) for some z > z

C. f(z) > g(x) only for some z > z

D. f(z) > g(x) forallx > x,


https://dl.doubtnut.com/l/_XyEt7pH9SB6k
https://dl.doubtnut.com/l/_DEuKUNdpNNTj

Answer: B

° Watch Video Solution

32. The range of values of m for which the line y = mx and the curve

Y = enclose a region, is

22 + 1
A(-1,1)
B. (0, 1)
c.[0,1]

D. (1, 00)

Answer: B

° View Text Solution

33. Let S be a square with sides of length x. If we approximate the change

in size of the area of S by h——|;—4,, when the sides are changed from

dz


https://dl.doubtnut.com/l/_DEuKUNdpNNTj
https://dl.doubtnut.com/l/_mrbEveR4ISKE
https://dl.doubtnut.com/l/_wzDV5yeUn6dt

x( to g + h, then the absolute value of the error in our approximation,
is
A h?
B. 2h.’BO
2
C.z;

D.h

Answer: A

o Watch Video Solution

v 1
34. Consider f(z) = / (t + ?)dt and g(z) = f’(z) If Pis a point on
1

the curve y = g(z) such that the tangent to this curve at P is parallel to

1 1
the chord joining the point (5, 9(5)) and (3, g(3)) of the curve then

the coordinates of the point P

A. can't be found out

5 (T 65
"\47 28


https://dl.doubtnut.com/l/_wzDV5yeUn6dt
https://dl.doubtnut.com/l/_z7n3JAILkKxB

(%)

Answer: D

° Watch Video Solution

Exercise More Than One Correct Option Type Questions

1. For the curve represented parametrically by the equation,

‘x=2log(cott)+1 and y=tant+cott.

71'
A tangent att = 1 is parallel to X - axis

7r
B.normal att = 1 is parallel to Y - axis

™
C.tangentatt = 1 is paralleltoy = «

s
D.normal att = 1 is parallel to y =x

Answer: A::B

| - 1


https://dl.doubtnut.com/l/_z7n3JAILkKxB
https://dl.doubtnut.com/l/_eEsUE5MkLOxi

| 0 Watch Video Solution

1
2.Consider the curve f(z) = x5, then

A. the equation of tangent at (0,0) is x=0
B. the equation of normal at (0,0) isy=0
C.normal to the curve does not exist at (0, O)

D. f(x) and its inverse meet at exactly 3 points

Answer: A::B::D

° Watch Video Solution

3.The angle at which the curve y = ke*® intersects Y-axis is

A tan ! (kz)

B.cot ! (k:2)

1
C. SiIli1 e —
V1+ kA


https://dl.doubtnut.com/l/_eEsUE5MkLOxi
https://dl.doubtnut.com/l/_6wcuhkmCJ086
https://dl.doubtnut.com/l/_IEyGNpKs6bzE

D.sec ! (\/ 1+ k4)

Answer: B::C

° Watch Video Solution

4.Let f(z) = 82° — 62 — 2z + 1, then

A. f(z) = 0 has no root in (0, 1)
B. f(z) = 0 has atleast one root in (0, 1)
C. f'(c) vanishes for some ¢ € (0, 1)

D. None of tha above

Answer: B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_IEyGNpKs6bzE
https://dl.doubtnut.com/l/_F2IjHcyr6z3M

5.1f f(0) = f(1) = f(2) = 0 and function f(x) is twice differentiable in
(0, 2) and continuous in [0, 2], then which of the following is/are definitely
true ?

A f''(c) =0, Ve e (0,2)

B. f'(c) = 0, for atleast two ¢ € (0, 2)

C. f'(¢) = 0, for exactly one c € ( — 0, 2)

D. f"'(¢) = 0, for atleast one ¢ € (0, 2)

Answer: B::D

o Watch Video Solution

1
6. Equation — 3z + sinz = 0 has
(z+1)

A. no real solution
B. two real and distinct roots

C. exactly one negative root


https://dl.doubtnut.com/l/_ppkYNJZkzrj8
https://dl.doubtnut.com/l/_LKFontl7GIsZ

D. exactly one root between —1 and 1

Answer: B::C::D

° Watch Video Solution

7. If f is an odd continuous function in [ — 1, 1] and differentiable in
(—1,1) then

A f'(A) = f(1) forsome A € (—1,0)

B.f'(B) = f(1) forsome B € (0,1)

c.n(f(A))* 1f'(A) = (f(1))" forsome A€ (—1,0),ne N

D.n(f(B))" ' f'(B) = (f(1))" for someB € (0,1),n € N

Answer: A::B::D

° Watch Video Solution



https://dl.doubtnut.com/l/_LKFontl7GIsZ
https://dl.doubtnut.com/l/_mTaGozurAjr8

8. The parabola y = z? + px + ¢ intersects the straight line y = 2z — 3
at a point with abscissa 1. If the distance between the vertex of the
parabola nad the X-axis is least, then

ApOandg= —2

B.p= —2andq=0

C. least distance between the vertex of the parabola and X-axis is 1

Answer: B::D

o Watch Video Solution

9. The abscissa of the point on the curve ,/zy = a + x the tangent at

which cuts off equal intercepts from the coordinate axes is — % (b)
2

a/v2(c) —ay/2(d) ay/2

a
A —

NG


https://dl.doubtnut.com/l/_SzZeRuOTY1Zt
https://dl.doubtnut.com/l/_CNBiJ885ImLY

D. —a\/ﬁ

Answer: A::B

° Watch Video Solution

10. If the sides and angles of a plane triangle vary in such a way that its

db de

circumradius remains constant then that + =
cos A cos B cos C

A.6R
B.2R
C.O

D.2R(dA + dB + dC)

Answer: C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_CNBiJ885ImLY
https://dl.doubtnut.com/l/_OUVV6GEcqhm6

1. Let f(x) satisfy the requirements of Lagrange's mean value theorem in

[01],f(0)=0and f'(z) < 1— =z, Vx € (0,1) then

Af(z) >z
B.[f(z)] > 1

C. f(z) < 2(1 - z)

Answer: C::D

o View Text Solution

1
12. For function f(z) = ﬁ, which of the following statements are
T

true?

A. f(x) has horizontal tangent at x =e

B. f(x) cuts the X-axis only at one point


https://dl.doubtnut.com/l/_OUVV6GEcqhm6
https://dl.doubtnut.com/l/_kP5B8XYYue2H
https://dl.doubtnut.com/l/_4oobwi6Mi9cV

C. f(x) is many-one function

D. f(x) has one vertical tangent

Answer: A::B::C

° View Text Solution

13. Equation of a line which is tangent to both the curve

1 1
y=z+1landy=2z> is y:\/im—i—g (b) y:\/ﬁm—g

1 1
y=-vVZ+5dy= —v2= -
1
A.y:\/iw—l—a

1
B.y:ﬁw—a
1
Cy= —\/§a:+5
1
D.y—\/ﬁm—i
Answer: A::C

° Watch Video Solution



https://dl.doubtnut.com/l/_4oobwi6Mi9cV
https://dl.doubtnut.com/l/_RLObra4d3YyM

14. Let f(z) = (f(z))* + (f'(2))% F(0) = 0 where f(x) is thrice
differentiable function such that |f(z)| <1 for all x € [ — 1, 1], then
choose the correct statement(s)
A.There is atleast and point in each of the intervals ( — 1, 0) and (0, 1)
where | (z)] < 2
B. There is atleast one point in each of the intervals ( — 1, 0) and 0, 1)
where F(z) <5
C. There is no point of local maxima of F(x) in ( — 1, 1)

D.Forsomec € (—1,1),F(c) > 6,F'(¢c) =0and F''(c) <0

Answer: A::B::D

° View Text Solution



https://dl.doubtnut.com/l/_RLObra4d3YyM
https://dl.doubtnut.com/l/_VjRVu8LGAeJw

15. If the Rolle's theorem is applicable to the function f defined by

az? +b, |z| <1

fl@) =41 [ =1

=, z| > 1

q
in the interval [ — 3, 3], then which of the following alternative(s) is/are
correct?

Aa+bt+ec=2
B.|la| + [b] + |c| =3
C.2a +4b+ 3c =8

D.4a’ + 4b> + 5¢2 = 15

Answer: A::B::C::D

° View Text Solution

Exercise Statement | And li Type Questions



https://dl.doubtnut.com/l/_PTJVSFIGdddX

1. Statement | If g(x) is a differentiable function g(1) # 0,g( —1) # 0

and Rolle's theorem is not applicable to f(z) = in [ — 1, 1], then

g(x) has atleast one root in ( — 1, 1).
Statement 1l if f(a) = f(b), then Rolle's theorem is applicable for
z € (a,b).
A. Statement | is true, Statement Il is also true, Statement Il is the
correct explanation of Statement I.
B. Statement | is true, Statement Il is also true, Statement Il is not the
correct explanation of Statement |
C.Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_FthLkgLXB465

2. Shortest distance between |z| + |y| = 2 and z? + y*> = 16is

A. Statement | is true, Statement Il is also true, Statement Il is the
correct explanation of Statement I.

B. Statement | is true, Statement Il is also true, Statement Il is not the
correct explanation of Statement |

C. Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true

Answer: D

o Watch Video Solution

3. Statement | If aq, a9, a3, . ..., a, are the n real roots of a polynomial
equation of nth degree with real coefficients such that sum of the roots
taken (1 < r < n) at a time is positive, then all the roots are positive.

Statement Il The number of times sign of coefficients change while going


https://dl.doubtnut.com/l/_geHSunTAmN7L
https://dl.doubtnut.com/l/_OFH3M46irU3W

left to right of a polynomial equation is the number of maximum positive

roots.

A. Statement | is true, Statement Il is also true, Statement Il is the

correct explanation of Statement I.

B. Statement | is true, Statement Il is also true, Statement Il is not the

correct explanation of Statement |

C. Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true

Answer: A

o Watch Video Solution

4. Statements | Tangents at two distinct points of a cubic polynomial
cannot coincide.
Statement Il If p(x) is a polynomial of degree n(n > 2), then p’(z) + k

cannot hold for n or more distinct values of x.


https://dl.doubtnut.com/l/_OFH3M46irU3W
https://dl.doubtnut.com/l/_JEba7ujVI5St

A. Statement | is true, Statement Il is also true, Statement Il is the

correct explanation of Statement I.

B. Statement | is true, Statement Il is also true, Statement Il is not the

correct explanation of Statement |

C. Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true

Answer: D

° Watch Video Solution

—x, T <
2 mean value theorem is
— x) , T

N |~

>

N =
N =

1
2
5. Statement | for f(z) = (

applicable in the interval [0, 1]
Statement 1l For application of mean value theorem, f(x) must be

continuous in [0,1] and differentiable in (0O, 1).


https://dl.doubtnut.com/l/_JEba7ujVI5St
https://dl.doubtnut.com/l/_tERQQ3MYpRcA

A. Statement | is true, Statement Il is also true, Statement Il is the

correct explanation of Statement I.

B. Statement | is true, Statement Il is also true, Statement Il is not the

correct explanation of Statement |

C. Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true

Answer: D

o Watch Video Solution

2z + 2

6. Let f(l’) = 1Il(2 + l’) - :B——i-?)

Statement | The function f(x) = has a unique solution in the domain of f(x).
Statement Il f(x) is continuous in [a, b] and is strictly monotonic in (a, b),

then f has a unique root in (a, b).

o View Text Solution



https://dl.doubtnut.com/l/_tERQQ3MYpRcA
https://dl.doubtnut.com/l/_5z5ILTdTDJM6
https://dl.doubtnut.com/l/_Tqqtfe83qr2Y

7. Consider the polynomial function

2

7 6 5 4 T
-5 +x Statement-1: The

T T €
fl@)=— -+ +5 -

7
equation f(z) = 0 can not have two or more roots.Statement-2: Rolles

theorem is not applicable for y = f(z) on any interval [a,b] where

a,be R

o Watch Video Solution

Exercise Passage Based Questions

1. We say an equation f(z) = g(z) is consistent, if the curves

y = f(z) and y = g(x) touch or intersect at atleast one point. If the
curves y = f(x) and y = g(x) do not intersect or touch, then the
equation f(z) = g(z) is said to be inconsistent i.e. has no solution.

The equation cos z + cos 'z = sinz +sin" 'z is

A. consistent and has infinite number of solutions

B. consistent and has finite number of solutions


https://dl.doubtnut.com/l/_Tqqtfe83qr2Y
https://dl.doubtnut.com/l/_qlN1CKx5eTgx

C.inconsistent

D. None of the above

Answer: B

° Watch Video Solution

2. We say an equation f(z) = g(x) is consistent, if the curves
y = f(z) and y = g(x) touch or intersect at atleast one point. If the
curves y = f(x) and y = g(x) do not intersect or touch, then the
equation f(x) = g(z) is said to be inconsistent i.e. has no solution.
The equation sinz = 2 + z + 1is

A. consistent and has infinite number of solutions

B. consistent and has finite number of solutions

C.inconsistent

D. None of the above

Answer: C


https://dl.doubtnut.com/l/_qlN1CKx5eTgx
https://dl.doubtnut.com/l/_rL4fIb9XgDdR

o View Text Solution

3. We say an equation f(z) = g(x) is consistent, if the curves
y = f(z) and y = g(x) touch or intersect at atleast one point. If the
curves y = f(x) and y = g(z) do not intersect or touch, then the
equation f(z) = g(z) is said to be inconsistent i.e. has no solution.
Among the following equations, which is consistent in (0, 7 /2)?

Asinz +z? =0

B.cosx =z

C.tanx =z

D. All of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_rL4fIb9XgDdR
https://dl.doubtnut.com/l/_K7QfNjAWF31o

4. To find the point of contact P(x,y;) of a tangent to the graph of
y = f(x) passing through origin O, we equate the slope of tangent to

y= f(z) at P to the slope of OP. Hence we solve the equation

f(z1)

T1

to get 21 and y1.Now answer the following questions (7

f(z) =
-9): The equation |lnmx| = pr where m is a positive constant has a
single root for
m
Ad<p< —
e
B.p<—
m
CO<p<—
m

m
D.p > —
e

Answer: D

o Watch Video Solution

5. To find the point of contact P(x1,y1) of a tangent to the graph of

y = f(x) passing through origin O, we equate the slope of tangent to


https://dl.doubtnut.com/l/_QgO9xvHsK3hA
https://dl.doubtnut.com/l/_7cOdv5itw4Tv

y= f(x) at P to the slope of OP. Hence we solve the equation

f(w1)

f(z) = to get x; and y;.Now answer the following questions (7
T1

-9): The equation |Inmx| = pr where m is a positive constant has a

single root for
m
A p—
e

e

B.p=—
m

CoO<p<

D.O<p<

m|§ 3|m

Answer: A

o Watch Video Solution

6. To find the point of contact P(z1,y:1) of a tangent to the graph of
y = f(x) passing through origin O, we equate the slope of tangent to

y= f(x) at P to the slope of OP. Hence we solve the equation

f(i'?1)

T1

to get 21 and y1.Now answer the following questions (7

f(z) =


https://dl.doubtnut.com/l/_7cOdv5itw4Tv
https://dl.doubtnut.com/l/_nrqSUoIwa957

-9): The equation |lnmz| = px where m is a positive constant has a
single root for
m
Ap < —
e
m
BO<p< —
CO<p<—
m

D<e
.pm

Answer: B

° Watch Video Solution

7. Consider the family of circles : 2?4+ y? -3z —4y—c; =0,¢; €N
(:1=1,2,3,...,n)

Also, let all circles intersects X-axis at integral points only and
1 < ¢y <cg<cy... <cyA point (x, y) is said to be integral point, if

both coordinates x and y are integers.

o View Text Solution



https://dl.doubtnut.com/l/_nrqSUoIwa957
https://dl.doubtnut.com/l/_FyKcCqLsqoVh

8. Consider the family of circles : 2 +y*P -3z —4y—c;=0,¢; € N
(1=1,2,3,...,n)
Also, let all circles intersects X-axis at integral points only and
1 < ¢y <cg<ey.. <cyA point (x, y) is said to be integral point, if
both coordinates x and y are integers.
If circle 2% + y* — 3z — 4y — (c; — ¢;) = 0 and circle 2% + y* = 7% have
only one common tangent, then

Ar=1/2

B. tangent passes through (10, 0)
2

C. (3, 4) lies outside the circle 22 + y* = r

D.co =2r + ¢

Answer: D

o View Text Solution

Exercise Matching Type Questions



https://dl.doubtnut.com/l/_nKh5BGBtSQtv
https://dl.doubtnut.com/l/_8Mvb1P64WGIf

1. Match the statements of Column | with values of Column II.

Column | - Columnir
(A) A circular plate is expanded by heat (p) 4
from radius S ¢m to 5.06 cm.
Approximate increase inareais
(B) Ifanedge of a cube increases by 1%. (q)  0.6m
then percentage increase in volume is

5

(C)  If the rate of decrease of?% -2x+5 (n) 3

is twice the rate of decrease of x, then
x is equal to (rate of decrease 1s

non-zero)

U(D) ‘Rate of increase in area of equilateral ~ (s) 33
triangle of side 15 cm, when each 4
side is increasing at the rate of
0.1 cm/s, is '

° Watch Video Solution

Exercise Single Integer Answer Type Questions

1. A point is moving along the curve y® = 27z. The interval in which the

abscissa chnages at alower rate than ordinate, is (a, b). Then (a + b) is

.............

I ° Watch Video Solution


https://dl.doubtnut.com/l/_8Mvb1P64WGIf
https://dl.doubtnut.com/l/_jOM5DUrbvhOY

2.The slope of the curve 2y* = az® + bat(1, — 1) is —1Find a, b

° Watch Video Solution

3. Let f(1) = —2,f'(z) >4.2 for 1 <z < 6. The smallest possible

value of f(6) — 16 is .......

° Watch Video Solution

— 2, for £ <0

5 . Then the absolute value of x-
z“+8 x>0

4. Let f(z) = {

intercept of the line that is tangent to the graph of f(x) is ...........

° Watch Video Solution

5. The tangent to the graph of the function y = f(z) at the point with

™
abscissa x = a forms with the x-axis an angle of 3 and at the point with


https://dl.doubtnut.com/l/_jOM5DUrbvhOY
https://dl.doubtnut.com/l/_xkWnz3o3SzeY
https://dl.doubtnut.com/l/_rlHQkja9EecL
https://dl.doubtnut.com/l/_qm8X7datoYJy
https://dl.doubtnut.com/l/_6YD1w2CWKt9s

™
abscissa x = b at an angle of T then the value of the integral,

b
/ f'(z). f''(z)dz is equal to
1

o Watch Video Solution

6. Two curves Cy:y =22 —3and Cy :ykaz?, k € R intersect each
other at two different points. The tangent drawn to C, at one of the
points of intersection A = (a,y1),(a > 0) meets C; again at

B (1,ys) (y1 # y2)- The value of "a’ is 1(b) 3 (c) 5(d) 7

o Watch Video Solution

7. Consider the function f(z) = 8z® — 7z + 5 on the interval [ — 6, 6].
Find the value of c that satisfies the conclusion of Lagranges mean value

theorem.

o Watch Video Solution



https://dl.doubtnut.com/l/_6YD1w2CWKt9s
https://dl.doubtnut.com/l/_byQlg60dGMgi
https://dl.doubtnut.com/l/_PcQdFC2FFFIE

8. Suppose that f is differentiable for all x and that
f(x) <2 forall z, If f(1) =2 and f(4) =8, then f(2)has the

value equal to ... .

° Watch Video Solution

9. Suppose a, b, c are positive integers with a < b < ¢ such that

1/a+1/b+1/c= 1.Thevalueof (a + b+ c — 5) is e

° Watch Video Solution

Exercise Subjective Type Questions

1. Show that a tangent to an ellipse whose tangent intercepted by the

axes is the shortest, is divided at the point of tangency into two parts

respectively, is equal to the semi-axes of the ellipse.

° Watch Video Solution



https://dl.doubtnut.com/l/_u8EaY08rhVJe
https://dl.doubtnut.com/l/_pPYdZUFOf3oT
https://dl.doubtnut.com/l/_Vh3pHEUprs9v

2. Tangents are drawn from the origin to curve y = sinx. Prove that

2132

1+ z2

points of contact lie on 3* =

° Watch Video Solution

T
3. If" f, is a continuous function with / f(t)dt — oo as |z — oothen
0

x
show that every line y = ma intersects the curve y* + / f(t)dt =2
0

° Watch Video Solution

4. Find the equation of the straight line which is a tangent at one point

and normal at another point to the curve y = 8t — 1, = 4¢> + 3.

° Watch Video Solution

5. Let a curve y = f(x) pass through (1,1), at any point p on the curve

tangent and normal are drawn to intersect the X-axis at Q and R


https://dl.doubtnut.com/l/_Vh3pHEUprs9v
https://dl.doubtnut.com/l/_QNTF0bpcFk6K
https://dl.doubtnut.com/l/_wkWlWX6Oddfh
https://dl.doubtnut.com/l/_Rziy5fjvaCCU
https://dl.doubtnut.com/l/_5zCRdLcbKeH6

respectively. If QR = 2, find the equation of all such possible curves.

o View Text Solution

6. Show that the angle between the tangent at any point P and the line

joining P to the origin O is same at all points on the curve

log(:z:2 + yz) = ktan_l(%)

o Watch Video Solution

7.1f the equation of two curve is y? = 4az and 2% = 4ay
(i) Find the angle of intersection of two curves.

(i) Find the equation of common tangents to these curves.

o Watch Video Solution

8. A straight line intersects thethree concentric circles at A, B, C. if the

distance of line from the centre of the circles is 'P', prove that the area of


https://dl.doubtnut.com/l/_5zCRdLcbKeH6
https://dl.doubtnut.com/l/_ph2OusxO6EjG
https://dl.doubtnut.com/l/_FhamwaaY6BPu
https://dl.doubtnut.com/l/_LdI3J2Ln3cyx

the triangle formed by tangents to the circle at A B, C is

1
<ﬁ' AB. BC. CA>.

° Watch Video Solution

9. Find the equation of all possible curves such that length of intercept
made by any tangent on x-axis is equal to the square of X-coordinate of

the point of tangency. Given that the curve passes through (2,1)

° View Text Solution

10. The tangent to the curve y = & — x> at a point P meets the curve
again at Q. Prove that one point of trisection of PQ lies on the Y-axis. Find

the locus of the other points of trisection.

° Watch Video Solution



https://dl.doubtnut.com/l/_LdI3J2Ln3cyx
https://dl.doubtnut.com/l/_jXGZ72tKQll3
https://dl.doubtnut.com/l/_udcK75CG8Jx3

11. The curve for which the ratio of the length of the segment intercepted
by any tangent on the Y-axis to the length of the radius vector is constant

(k), is

° Watch Video Solution

12.1f t is a real number satisfying the equation 2¢3 — 9t + 30 — a = 0,
then find the values of the parameter a for which the equation

1
x + — = t gives six real and distinct values of = .
x

° Watch Video Solution

Exercise Questions Asked In Previous 13 Years Exam

1. The slope of the tangent to the curve (y — :z:5)2 = x(l + m2)2 at the

point (1, 3) is.

° Watch Video Solution



https://dl.doubtnut.com/l/_kity0XRpP5rq
https://dl.doubtnut.com/l/_HzGpynA40rDk
https://dl.doubtnut.com/l/_HimzNAgqicdE

2. let f(z) = 2 + cosx for all real x Statement 1: For each real t, there
exists a pointc in [¢,t + 7] such that f'(c) = 0 Because statement 2:
f(t) = f(t + 2m) for each real t
A. Statement | is true, Statement Il is also true, Statement Il is the
correct explanation of Statement I.
B. Statement | is true, Statement Il is also true, Statement Il is not the
correct explanation of Statement |
C. Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true

Answer: b

o Watch Video Solution

3.if | f(z1) — f(22)| < (21 — z5)*Find the equation of gent to the curve

y = f(z) at the point (1, 2).


https://dl.doubtnut.com/l/_HimzNAgqicdE
https://dl.doubtnut.com/l/_XaHeDuGLbOP7
https://dl.doubtnut.com/l/_B4utgJnOsIel

o Watch Video Solution

4. The point(s) on the curve y® + 322 = 12y where the tangent is

vertical, is(are) 22 [ £ 2. —2] () (:I: e 1) (0, 0) (d)
73 3

Answer: D

° Watch Video Solution

5.1f the normal to the curve y = f(x) at the point (3, 4) makes an angle

3 3 4
TW with the positive x-axis, then f'(3) = (a) —1(b) — 1 (c) 3 (d)1


https://dl.doubtnut.com/l/_B4utgJnOsIel
https://dl.doubtnut.com/l/_Wd13eEesC7cK
https://dl.doubtnut.com/l/_jC9fYpHNu8Ua

B.—3/4
c.4/3

D.1

Answer: D

o Watch Video Solution

6. The normal to the curve y(z — 2)(z — 3) = z + 6 at the point where

1 1
the curve intersects the y — as, passes through the point : ( — —)

2’ 3
(1 1), 1 1), Rl
()(5,§>()<—§,—§)() 5


https://dl.doubtnut.com/l/_jC9fYpHNu8Ua
https://dl.doubtnut.com/l/_my3y2Jfhz5By

Answer: C

° Watch Video Solution

7. The normal to the curve z? + 2y — 3y2 =0at(1,1)

A. does not meet the curve again
B. meets in the curve again the second quadrant
C. meets the curve again in the third quadrant.

D. meets the curve again in the fouth quadrant

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_my3y2Jfhz5By
https://dl.doubtnut.com/l/_gZhhKIzijLAs

