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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 cm.

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_FYM8z4HvsRRh

2.0n the curve 2 = 12y. Find the interval of values of x for which th

bascissa changes at a faster rate than the ordinate ?

° Watch Video Solution

1
3. If the displacement of a particle is givne by s = <§t2 + 4\/1?) m.

Find the velocity and acceleration at t = 4 seconds.

o Watch Video Solution

1
4. Displacement s of a particle at time t is expressed as s = 5153 — 6t

. Find the acceleration at the time when the velocity vanishes (i.e,

velocity tends to zero).

o Watch Video Solution



https://dl.doubtnut.com/l/_eohoSKOXWP4U
https://dl.doubtnut.com/l/_JPmQ3MTu5f9U
https://dl.doubtnut.com/l/_CwV3rwnVTGPO

5.1f r is the radius, S the surface area and V the volume of a spherical

bubble, prove that

AV _ o dr

(i)%— pr

o Watch Video Solution

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

(ii)) —=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



https://dl.doubtnut.com/l/_KhusWu83JWnL
https://dl.doubtnut.com/l/_4MQ7h8U1tdAN
https://dl.doubtnut.com/l/_mtlyj5ENfJCa

8.x and y are the sides of two squares such that y = z — z* . Find
the rate of the change of the area of the second square with respect

to the first square.

o Watch Video Solution

9. Use differential to approximate 4/10.

o Watch Video Solution

10. Use differential to approximate (66)'/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.



https://dl.doubtnut.com/l/_vcJCrKA8U1hC
https://dl.doubtnut.com/l/_NfrzAB1VzeH3
https://dl.doubtnut.com/l/_iM2ktKvo1K3N
https://dl.doubtnut.com/l/_D7C2hBlwu6Yf

| @ Watch Video Solution

12. Find the approximate value of tan ~1(0.999) using differential.

o Watch Video Solution

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

given by T' = 2. i
\/ g

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 .’

° Watch Video Solution

14.1n an acute triangle ABC if sides a, b are constants and the base

angles AandB vary, then show that


https://dl.doubtnut.com/l/_D7C2hBlwu6Yf
https://dl.doubtnut.com/l/_o9fYMRzC5DvK
https://dl.doubtnut.com/l/_92E9DkQO2dqw
https://dl.doubtnut.com/l/_C1Fyn50gigM0

Va2 — b2sin? A Vb2 — aZsin® B

o Watch Video Solution

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

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

o Watch Video Solution

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

parallel to X-axis.

o Watch Video Solution

17. Find the points on the curve y = 2® — 22 — z at which the

tangent lines are parallel to the liney = 3z — 2

| o Watch Video Solution


https://dl.doubtnut.com/l/_C1Fyn50gigM0
https://dl.doubtnut.com/l/_0xhSOvWjzNXG
https://dl.doubtnut.com/l/_LYakWuubIFuj
https://dl.doubtnut.com/l/_NusriE4lIpi7

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

(i) f(z) = sgnz

° Watch Video Solution

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

fla) = 2/

o Watch Video Solution

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

tangentatx=07

0, if <0
1, if >0

W) f(z) = {

| e |


https://dl.doubtnut.com/l/_NusriE4lIpi7
https://dl.doubtnut.com/l/_eNya1iOU909D
https://dl.doubtnut.com/l/_GKN1nJ4pYgZi
https://dl.doubtnut.com/l/_I7YQOA0ufDNX

| & Watch Video Solution

21. If the joining the points (0, 3) and (5, — 2) is a tangent to the

c .
curve y = Fon then the value of cis
x

o Watch Video Solution

22. Find the equation of tangent and normal to the curve

2u=3—2z%at(1,1).

o Watch Video Solution

23. Find the equations of the tangent and normal to the parabola

y® = 4azat the point (at2, 2at).

o Watch Video Solution



https://dl.doubtnut.com/l/_I7YQOA0ufDNX
https://dl.doubtnut.com/l/_K5zSl13fW7Rw
https://dl.doubtnut.com/l/_SqztY6W4y8ch
https://dl.doubtnut.com/l/_X1QQ7eYwO4h5
https://dl.doubtnut.com/l/_MmkIMZipWy73

24.The curve y — €™ 4+ & = 0 has a vertical tangent at the point:

A.(a) (1,1)
B. (b) (0, 1)
C.(d) (1, 0)

D. (d) nowhere

Answer:

o 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

o Watch Video Solution



https://dl.doubtnut.com/l/_MmkIMZipWy73
https://dl.doubtnut.com/l/_zoSFWwRo4vR9

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,

/13f’(w)f"(w)dw " /;f”(w)dw-

o Watch Video Solution

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

length of the radius vector is/are

o Watch Video Solution

28. If tangent and normal to the curve y = 2sinx + sinz2x are
7r
drawn at p(ac = 3)’ then area of the quadrilaterial formed by the

tangent, the normal at p and the cordinate axes is


https://dl.doubtnut.com/l/_rdQFDgruws78
https://dl.doubtnut.com/l/_he6PNNcnD8cn
https://dl.doubtnut.com/l/_BzQhPQuowoj8

D. None of these

Answer:

o Watch Video Solution

29. The maximum value of the sum of the intercepts made by any
tangent to the curve (a sin? 6, 2a sin 0) with the axes is

A. 2a

B.a/4

C.a/2


https://dl.doubtnut.com/l/_BzQhPQuowoj8
https://dl.doubtnut.com/l/_HXqRCYrRQ25z

Answer:

o Watch Video Solution

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

T _ ,—x

flz) = € % thenb the line y = x then
5 y

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:

o Watch Video Solution



https://dl.doubtnut.com/l/_HXqRCYrRQ25z
https://dl.doubtnut.com/l/_yfMksP3xlL9V

2

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

y==z

o Watch Video Solution

32. Find the acute angle between the curves y = ’xé—l‘and

— |22 — 3| at their points of intersection.
Y P

o Watch Video Solution

33. Find the angle of intersection of curves
y = [|sinz| + |cos z|]Jandz® + y* = 10, where [x] denotes the

greatest integer

o Watch Video Solution



https://dl.doubtnut.com/l/_Z2ZBRPSOzc1f
https://dl.doubtnut.com/l/_vEJNQxBIDjGk
https://dl.doubtnut.com/l/_oLRgaehC9HQk

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 equations of the tangent and normal to the parabola

y? = 4azat the point (atz, 2at).

° Watch Video Solution

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

2

respectively to the curve by = ( + 2a)”. then N equals (A)1 (B)

8 a2 o(2
5 (© 8()(9)

o Watch Video Solution



https://dl.doubtnut.com/l/_BPS9TcRB8H54
https://dl.doubtnut.com/l/_gRrCZB4KIXvK
https://dl.doubtnut.com/l/_23myOq8xNerp

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

Answer:

o Watch Video Solution

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

the interval [0, 2].


https://dl.doubtnut.com/l/_2D9lrP7Fmw9B
https://dl.doubtnut.com/l/_ir4704tQMcWU

o Watch Video Solution

39.Ifaz? + bz + ¢ = 0, a, b, ¢ € R, then find the condition that this

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

o Watch Video Solution

40. If f(xz)andg(xz) are continuous functions in [a,b] and are
differentiable in(a,b) then prove that there exists at least one
c € (a,b) for which. f(a)f(b)g(a)g(b)|=(b-a)|f(a)f*(prime)

(c)g(a)g™(prime)(c)wh er ea

o 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


https://dl.doubtnut.com/l/_ir4704tQMcWU
https://dl.doubtnut.com/l/_XfWyOUmzDOlJ
https://dl.doubtnut.com/l/_VslHsvfKoyWr
https://dl.doubtnut.com/l/_xwPJEsiisnBp

prove that the equation.

° Watch Video Solution

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

real solution of f(x) =0, there is at least one real solution of

g(z) = 0.

o Watch Video Solution

x

43. Consider the function f(z) =

:csm(ﬂ) forz > 0
0 forx =0

Then, the number of points in (0,1) where the derivative f'(x)

vanishes is

A.O

B.1


https://dl.doubtnut.com/l/_xwPJEsiisnBp
https://dl.doubtnut.com/l/_9qj52WXztreM
https://dl.doubtnut.com/l/_E2CURMtnmRpI

C.2

D. infinite

Answer:

o Watch Video Solution

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

f(z) = /25 — 2%in [1, 5].

o Watch Video Solution

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

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

A2


https://dl.doubtnut.com/l/_E2CURMtnmRpI
https://dl.doubtnut.com/l/_HYhmQHgoGESL
https://dl.doubtnut.com/l/_MGSEsSLxf444

B.3

C.4

D.5

Answer:

o Watch Video Solution

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

D. None of these

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_MGSEsSLxf444
https://dl.doubtnut.com/l/_EiMxReXl8QeO

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

3 -, z < 3
A =
f(@) (% — a:)z, x > %
B sir;x, 287&0
s {0
C. f(z) = z|z|
D. f(z) = |=|
Answer:

o Watch Video Solution

48. If f(x) satisfies the requirements of Lagrange's

1

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

A f(z) <2

B.|f(z)| < 2z

mean value


https://dl.doubtnut.com/l/_EiMxReXl8QeO
https://dl.doubtnut.com/l/_BpB0abubWUE2
https://dl.doubtnut.com/l/_E1B895KSpjid

Answer:

o Watch Video Solution

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

Then show that

(F(T)? + (£(2)° + f(2) £(7)

3 = 5f%(c)f'(c), where

(F(7) = £(2))

ce 2,7

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

D. None of these


https://dl.doubtnut.com/l/_E1B895KSpjid
https://dl.doubtnut.com/l/_VjrfpcCihwpm

Answer:

° Watch Video Solution

50. The equation sinz + x cosx = 0 has atleast one root in the

interval.
f(-59
B. (0, )

C( 7r7r)
) 272

D. None of these

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_VjrfpcCihwpm
https://dl.doubtnut.com/l/_cypz8fBypd0U

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

C. exactly one root

D. no root

Answer:

o Watch Video Solution

52. If the equation 23 + pz 4+ ¢ = 0 has three real roots then show

that 4p* + 27¢* < 0.

o Watch Video Solution



https://dl.doubtnut.com/l/_Fm7HutJwsS1j
https://dl.doubtnut.com/l/_ZdnlyAEvvSmX
https://dl.doubtnut.com/l/_KcikEKFWwqFf

53. Let f(x) be a polynomial of degree 5 such that f(|z|) = 0 has 8

real distinct , Then number of real roots of f(z) = 0O'is

A. 4 real roots
B. 5 real roots
C.3 real roots

D. nothing can be said

Answer:

o Watch Video Solution

54. Number of integral value (s) of k for which the equation
4z% — 16z + k = 0 has one root lie between 1 and 2 and other root
lies between 2 and 3, is

Al

B.2


https://dl.doubtnut.com/l/_KcikEKFWwqFf
https://dl.doubtnut.com/l/_emmUWEzxsacR

C.3

D.4

Answer:

o Watch Video Solution

9
55. A tangent to the hyperbola y = 2—15 passing through the
origin is
Az +25y=0
B.bz +y=20
Coz—y=0

D.z — 25y =0

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_emmUWEzxsacR
https://dl.doubtnut.com/l/_OFC5GUZIyAb6

56. The coordinates of the point(s) on the graph of the function

z3 x>
flz) = — 5t 7r — 4 , where the tangent drawn cuts off

intercepts from the coordinate axes which are equal in magnitude

but opposite in sign, are (a) (2, g) (b) <3, ;) (c) (1, %) (d) none

of these

D. None of these

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_OFC5GUZIyAb6
https://dl.doubtnut.com/l/_zGQuyz5avcl5

57.If f:]0,1] — [0, ) is differentiable function with decreasing

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

A f(1) > (1)

B.f'(¢) #0 forany c € (0,1)

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

D. None of these

Answer:

o Watch Video Solution

58. If f(z) is continuous and derivable, Yz € R and f’(¢) = 0 for
exactly 2 real value of 'c’. Then the number of real and distinct value

of 'd' for which f(d) = 0 can be

Al


https://dl.doubtnut.com/l/_EaJMvdtBJHVX
https://dl.doubtnut.com/l/_JZp1ey3T4Yof

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(x),0<c< 2

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

C.f(0) + f(2) = £(2) > 2f(1)

D. f(0) + £(2) < 2f(1)

Answer:



https://dl.doubtnut.com/l/_JZp1ey3T4Yof
https://dl.doubtnut.com/l/_CtgMIgCV9vRv

| @Y Watch Video Solution

60. Statement | The tangent at xz =1 to the curve

y = x> — z? — & + 2 again meets the curveat z = — 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

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_CtgMIgCV9vRv
https://dl.doubtnut.com/l/_Ih5LrpFdfIYw

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 [T 17:; m

dy
dx’

b

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

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_PvKB1Se4ZxuA

62. Statement | Tangent drawn at the point (0, 1) to the curve
— 23 — 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/_PvKB1Se4ZxuA
https://dl.doubtnut.com/l/_o0qBbUv73PJx

63.Let f(z) = 2° + az® + bx + c be the given cubic polynomial and
f(z) = 0 be the corresponding cubic equation, where a, b, ¢ € R.
Now, f'(z) = 3z% + 2az + b
let D = 4a® — 12b = 4(a2 — 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:

° Watch Video Solution



https://dl.doubtnut.com/l/_T041xaNOb2o9

64. Let f(x) = x> + az® + bx + c be the given cubic polynomial and
f(z) = 0 be the corresponding cubic equation, where a, b, ¢ € R.
Now, f'(z) = 3z% + 2az + b

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

If D= 4(a2 —3b) > 0 and f(z1). f(w2) <0 where zy,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: C

o Watch Video Solution



https://dl.doubtnut.com/l/_4DHfMlvmP7Le

65. Let f(z) = 2° + az® + bx + c be the given cubic polynomial and
f(z) = 0 be the corresponding cubic equation, where a, b, ¢ € R.
Now, f'(z) = 3z% + 2az + b

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

If D= 4(a2 —3b) > 0 and f(z1). f(w2) =0 where 1,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



https://dl.doubtnut.com/l/_EVhAJF39SCv7

66.Let f(x) = 2° + az® + bx + c be the given cubic polynomial and
f(z) = 0 be the corresponding cubic equation, where a, b, ¢ € R.
Now, f'(z) = 3z% + 2az + b

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

If D = 4(a2 —3b) > 0 and f(z1). f(z2) > 0 where 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



https://dl.doubtnut.com/l/_vavg176mHuG7

67.Let f(z) = = 4 az® + bx + c be the given cubic polynomial and
f(z) = 0 be the corresponding cubic equation, where a, b, ¢ € R.
Now, f'(z) = 3z% + 2az + b
let D = 4a® — 12b = 4(a2 — 3b) be the discriminant of the
equation f'(z) = 0.
IF D = 4(a® — 3b) < 0.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:

° Watch Video Solution



https://dl.doubtnut.com/l/_iARU2Rzr7pcl

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

and B(zs, f(z3)) on it such that f'(z;) = — , then the

f(z2)

tangent at x1 is normal at z2 for that curve. Number of such lines on

the curve y=sinx is

D. (d)Infinite

Answer:

o Watch Video Solution

69. 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 fz2) — f(z1)

f’(fL‘z) - L2 — I

, then the tangent at z; is

fi(z) = -


https://dl.doubtnut.com/l/_YjsApHtx4wd4
https://dl.doubtnut.com/l/_T5xJTxwqwkxN

normal at x5 for that curve. Now, anwer the following questions.
Number of such lines on the curve y = |Inz|, is

A1l

B.2

C.0

D. Infinite

Answer: D

o Watch Video Solution

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

A(zq, f(z1) and B(zs, f(z2) on it such that
1 —
fl(z) = — — = f(z>) f(ml), then the tangent at z; is
f'(z2) T2 — T1

normal at a2 for that curve. Now, anwer the following questions.

Number of such lines on the curve y? = 23, is


https://dl.doubtnut.com/l/_T5xJTxwqwkxN
https://dl.doubtnut.com/l/_uHTiTLj2jyGG

Al

B.2

C.3

D. infinite

Answer:

o Watch Video Solution

T
N Lt f(z) = / (6 =1 — [t+2 +¢—2)dt, such that
0
f’'’(a) # 1. If vectors ai — b*j and i 4 3bj are parallel for atleast
one a, then

Number of integral value of 'b' can be

A5

B.10


https://dl.doubtnut.com/l/_uHTiTLj2jyGG
https://dl.doubtnut.com/l/_8mzzupbQOaQu

D.13

Answer: D

o Watch Video Solution

72. Let f(z) = / (t—1] — |t + 2|+t —2)dt, such that
0
f'’(a) # 1.1f vectors at — b*j and 7 + 3bj are parallel for at least

one a, then the maximum value of (1 — 8b — b2) is:

A (a) 4

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_8mzzupbQOaQu
https://dl.doubtnut.com/l/_TSOYMrNSrBgD

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

Then the largest value of f(2) can attain is

o Watch Video Solution

74. Let C be the curve y = z% (where z takes all real values). The

tangent at A meets the curve again at B. If the gradient at B is K

1
times the gradient at A, then K is equal to (a) 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 ............

o Watch Video Solution



https://dl.doubtnut.com/l/_Esqdthcddco4
https://dl.doubtnut.com/l/_hShfhKSNJv6L
https://dl.doubtnut.com/l/_XcS8VcZKVvHa
https://dl.doubtnut.com/l/_jT88HXR0sthZ

76. At the point P(a, a") on the graph of y = 2", (n € N), in the
first quadrant, a normal is drwn. The normal intersects the y-axis at

1
the point (0, b)If lim b = —, then n equal
a—0 2

° Watch Video Solution

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

(z +a)y =1, then show
T 3m
0 c (2n7r—|— 5 (2n + 1)) U (2n7r—|— TR (2n—|—2)7r>,n €Z

° Watch Video Solution

78. How many tangents to the curves

fi(z) =2 — 2+ 1 and fo(z) = 2°® — 2° — 2z + 1 are parallel ?

° Watch Video Solution



https://dl.doubtnut.com/l/_jT88HXR0sthZ
https://dl.doubtnut.com/l/_1mEpSKdenUJU
https://dl.doubtnut.com/l/_HkRH6aW9HHjs

79. Find the point on the curve 3z? — 4y® = 72 which is nearest to

theline3z 4+ 2y + 1 = 0.

o Watch Video Solution

80. Tangent at a point P; [other than (0,0)] on the curve y = x>

meets the curve again at P,. The tangent at P, meets the curve

again at P and so on.

The ratio of area of AP, P, P; to that of AP, P3P, is

o Watch Video Solution

81. If at each point of the curve y = * — az® + = + 1, the tangent
is inclined at an acute angle with the positive direction of the x-axis,

then (a)a > 0(b)a < — /3(c)—+/3 < a < /3 (d) noneofthese

o Watch Video Solution



https://dl.doubtnut.com/l/_g5DZnkFd2Q41
https://dl.doubtnut.com/l/_Z3yDFmQCRRsV
https://dl.doubtnut.com/l/_8QZIg5q7Fyf7

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

two distinct points coincide.

o Watch Video Solution

83. The tangent at a point p to the reactangular hyperbola zy = ¢

meets the linesx —y = 0,x +y = 0 at Q and 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 A, is the area of the AOMN, show that A,

varies inversely as the square of A;.

o Watch Video Solution

%
84. If the function f:[0,4|R is differentiable, the show that for

a,b, € (0,4), f*(4)) - (£°(0)) = 8f'(a)f(b)

o Watch Video Solution



https://dl.doubtnut.com/l/_dDkgo37QPHqd
https://dl.doubtnut.com/l/_RBrmDANhtNEH
https://dl.doubtnut.com/l/_uTfRXFya3FWi

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

4
for some a, 8 € (0, 2),/0 f(t)dt = 2af(a2) + 2,3f(ﬂ2).

o Watch Video Solution

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

tangentatx=07?

() f(z) = =!/3

o Watch Video Solution

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

tangentatx=07?

f@) = \/lal

| o |



https://dl.doubtnut.com/l/_redi6I29GFRs
https://dl.doubtnut.com/l/_XmABjLpUDOYl
https://dl.doubtnut.com/l/_t8dOunyYekSn

I & Watch Video Solution ]

3. Find the condition that the line z cos a 4+ ysina = p may touch

the curve (i)m + (E)m =1
a b

o Watch Video Solution

4.Find the equation of tangent and normal the length of subtangent

and subnormal of the circle 2 + y? = a? at the point (z1, y;).

o Watch Video Solution

25
5.1f f(z) = log, z, g(z) = 2* and ¢ € (4,5), then dog(%) s

equal to

A.clog, 5 — 8

B. 2(c2 log, 4 — 8)


https://dl.doubtnut.com/l/_t8dOunyYekSn
https://dl.doubtnut.com/l/_uPn30Gv9I19S
https://dl.doubtnut.com/l/_m5B5DzvOoyKs
https://dl.doubtnut.com/l/_GgSD60GkdIPL

C. 2(02 log, 5 — 8)

D.clog, 4 — 8

Answer:

o Watch Video Solution

6. If the function f(z) = z*® — 92% + 24z + ¢ has three real and
distinct roots a, 8 and -, then the value of [a] + [B] + [7] is
A.5,6,7
B.6,7.,8
c.78)9

D. None of these

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_GgSD60GkdIPL
https://dl.doubtnut.com/l/_DPKHx1WravfU

Single Option Correct Type Questions

1. Let a, b, c € R such that no two of them are equal and satisfy

2a b ¢

b ¢ 2a| =0, then equation 24az* + 8bz + 4c = 0 has (a) at
c 2a b

1 l] (c) at least

least one root in [0, 1] (b) at least one root in [ 53

one root in [ — 1, 0] (d) at least two roots in [0, 2]
A. atleast one root in (0, 1/2)
B. atleast one rootin ( —1/2,1/2)
C. atleast one root in ( — 1, 0)

D. atleast two roots in (0, 2)

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_DPKHx1WravfU
https://dl.doubtnut.com/l/_0TPuUki2NyxJ
https://dl.doubtnut.com/l/_gHjTFFDoMG7O

2. The set of values of 'a for which the equation

log, (alog, z) = log, = has nore than one solution is
A. (1, 00)
B. (e, 00)
C.(0,e)

D.(1,€)

Answer:

o Watch Video Solution

3. The tangent to the curve y = e® drawn at the point (c, e°)
intersects the line joining the points
(c -1, ec_l) and (c + 1, ec+1).

A.onetheleftofz = ¢

B.on therightof z = ¢


https://dl.doubtnut.com/l/_gHjTFFDoMG7O
https://dl.doubtnut.com/l/_rZuJFl7r2A2i

C.at no point

D. at all points

Answer:

o Watch Video Solution

4. Match the Statements of Column | with values of Column II.

3 . Columni Column I
(A)  The sides of a triangle vary shghtly insuch  (p) o
a way that its circumradius remains
constant, if
da db de

y S - + l =
cos A cos B cosC |m|, then the

value of m is

(B)  If the length of subtangent to the curve () -1
x7y7 = 16at the point (-2, 2) is |k|, then the

value of k1s B

() If the curve x=—2e2‘ intersects the Y-axisat (1) 2

an angle cot ' [(8n—4)/3], then the value of

nis - -
(D) " If the area of a triangle formed by normal at (s) -2

the point (1, 0) on the curve x = " with

axes is |2t + 1 //6 sq units, then the value of ¢

is

° Watch Video Solution



https://dl.doubtnut.com/l/_rZuJFl7r2A2i
https://dl.doubtnut.com/l/_gWy7O6pIXeb0

dy 3
.Find — if y=— —¢€"
5.Find In it y=5—e€

o Watch Video Solution

: . B—a
6. The maximum possible integral value of — — - » Where
tan” " 8 — tan™ ¢

0<a<p<+3is

o Watch Video Solution

7.Let P be a point on the curveci:y = \/2 — z? and Q be a point on
the curve c2: 2y = 9, both P and Q be in the first quadrant. If d

denotes the minimum distance between P and Q, then d?is ..

o Watch Video Solution



https://dl.doubtnut.com/l/_bTu9fs5s1IBI
https://dl.doubtnut.com/l/_eLZfDwVNFadi
https://dl.doubtnut.com/l/_oGdtezgDn5xf

8. Determine all polynomial p(x) with rational coefficient so that for

all x with |z| < 1,

(—x—i-m)
5 :

p(z) =p

° Watch Video Solution

9. Let f(z)=(zx—a)(z—Db)(x—c),a<b<c Show that
f’(z) = 0has two roots one belonging to (a, b) and other belonging

to (b, ).

o Watch Video Solution

Exercise For Session 1

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

When the radius of the bubble is 6m, at what rate is the volume of


https://dl.doubtnut.com/l/_3w4eXDvMnDMz
https://dl.doubtnut.com/l/_KiIenLWnQqUw
https://dl.doubtnut.com/l/_vPBv8uapKGOZ

the bubble increasing?

° Watch Video Solution

2. A particle moves along the curve . Find the points on the curve at

which the y-coordinate is changing twice as fast as the x-coordinate.

° Watch Video Solution

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 10cm/sec.

How fast the volume of the cube is increasing when the edge is 5cm


https://dl.doubtnut.com/l/_vPBv8uapKGOZ
https://dl.doubtnut.com/l/_7yeoPAvj5al2
https://dl.doubtnut.com/l/_PzyM2ADxQcWK
https://dl.doubtnut.com/l/_asVEV9ySaqNX

long?

o Watch Video Solution

5. An airforce plane is ascending vertically at the rate of 100 km/h. If
the radius of the earth is km, how fast is the area of the earth, visible
from the plane, increasing at 3 minutes after it started ascending?

Given that the visible area at height is given by

o Watch Video Solution

6. Water is dripping out from a conical funnel at a uniform rate of
4cm® / em 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°.

° Watch Video Solution



https://dl.doubtnut.com/l/_asVEV9ySaqNX
https://dl.doubtnut.com/l/_26f7NlGLVG7t
https://dl.doubtnut.com/l/_flFx5k3PCKpO

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.

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.



https://dl.doubtnut.com/l/_flFx5k3PCKpO
https://dl.doubtnut.com/l/_dLWq1pOaMzXX
https://dl.doubtnut.com/l/_GCQOJpeb29O1
https://dl.doubtnut.com/l/_gvi9iiGKCKTS

| o Watch Video Solution

10. A ladder 13 m 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 between the ladder and the ground is changing

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

o Watch Video Solution

11. Water is running into a conical vessel, 15 cm deep and 5 cm in
radius, at the rate of 0.1. When the water is 6 cm deep, find at what

rate is the water level rising?

° 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


https://dl.doubtnut.com/l/_gvi9iiGKCKTS
https://dl.doubtnut.com/l/_tsymBSXfk3XV
https://dl.doubtnut.com/l/_mxqmQ7xDxuzq
https://dl.doubtnut.com/l/_ckxayfYuxFdh

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. The coordinates of the point on the ellipse 16z% + 9y* = 400

where the ordinate decreases at the same rate at which the abscissa

- @ (32 Yand (-3 - 2) (s -1
increases, are (a ' 16 an , 16 ) 3
J 5 16 © 1 1 d 1 1 n
an y ? C 1_6’ § an Ea §
1 1 1 1
—, ——=]and [ — —, =
(16 9) ( 16 9)

o Watch Video Solution

14. A satellite travels in a circular orbit of radius R. If its x- coordinate
decreases at the rate of 2 units/s at the point (a, b ) how fast is the y-

coordinate changing?



https://dl.doubtnut.com/l/_ckxayfYuxFdh
https://dl.doubtnut.com/l/_70GNmiWGtGNU
https://dl.doubtnut.com/l/_W3Rsi9laIkGa

| o Watch Video 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

1
of E%’What is the speed of B, when it is 4 m from O?

o Watch Video Solution

Exercise For Session 2

1. Use differential to approximate ,/51.

o Watch Video Solution

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

o Watch Video Solution



https://dl.doubtnut.com/l/_W3Rsi9laIkGa
https://dl.doubtnut.com/l/_FnSHj1eCIdVn
https://dl.doubtnut.com/l/_Dgdy6PipkFzF
https://dl.doubtnut.com/l/_9mG7FkJP1LG2

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

, find the corresponding error in calculating the area.

o Watch Video Solution

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

1 __ . .
PVi~ constant. The percentage increase in the pressure

1
corresponding to a deminition of % in the volume is 3 % (b) 1 %

1
(c) 3 % (d) none of these

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

h thtda N db B
SHOWHat A4 T cosB

0

o Watch Video Solution



https://dl.doubtnut.com/l/_9mG7FkJP1LG2
https://dl.doubtnut.com/l/_Y2cmEkoztJh9
https://dl.doubtnut.com/l/_lOWX84lKBIK1
https://dl.doubtnut.com/l/_1Sor9tKkpcCO

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 db de

= 0.
casA + cos B + cos C

° Watch Video Solution

Exercise For Session 3

1.If the line ax + by + ¢ = 0 is normal to the zy + 5 = 0, then a and

b have

A.same sign

B. opposite sign

C. cannot be discussed

D. None of these


https://dl.doubtnut.com/l/_1Sor9tKkpcCO
https://dl.doubtnut.com/l/_0lOTPnU2Z8ha
https://dl.doubtnut.com/l/_lked5WSPYtzM

Answer: A

o Watch Video Solution

2. The equation of tangent drawn to the curve
y® — 22° — 4y + 8 = 0 from the point (1, 2) is given by
Ay—2(1++2) = £2,/3(z —2)
B.y —2(1£3) = £22(z —2)
Cy—2(1+£+3) = £23(z — 2)

D. None of these

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_lked5WSPYtzM
https://dl.doubtnut.com/l/_NATeIphsnqWs

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

D. None of these

Answer: B

o Watch Video Solution

x

4. For y = f(z) = /2|t|dt, the tangent lines parallel to the bi-
0

sector of the first quadrant angle are


https://dl.doubtnut.com/l/_beDVZeDweXDo
https://dl.doubtnut.com/l/_HZiU9EEXb73R

B.y = —I—l = +3
Y= -zt Y= -zt
Cx—y=2,z—y=1

D. None of these

Answer: A

o Watch Video Solution

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

given by

Az+y=1

Br—y—1=0

Cxz—y+1=0

D. None of these

Answer: B

[ - 1


https://dl.doubtnut.com/l/_HZiU9EEXb73R
https://dl.doubtnut.com/l/_WyTxRECDFN93

| @Y Watch Video Solution

6. Show that the normal at any point 6 to the «curve
x =acosf + afsinf, y = asinf —afcosf is at a constant
distance from the origin.

A. 2a unit from origin

B. a unit from origin

1 : -
C. —a unit from origin

2

D. None of these

Answer: B

o Watch Video Solution

7. If the tangent at (zg, %) to the curve 23 4 ¢® = a® meets the

: T .
curve again at (z1, y;), then 1y ¥ i equal to
Zo Yo


https://dl.doubtnut.com/l/_WyTxRECDFN93
https://dl.doubtnut.com/l/_Q4rEtqapprFM
https://dl.doubtnut.com/l/_pjvoZVFlrnTr

B. 2a

C.1

D. None of these

Answer: D

o Watch Video Solution

8. The area bounded by the axes of reference and the normal to
y = log, = at (1,0), is

A.1sq units

B. 2 sq units

C. 3 sq units

D. None of these


https://dl.doubtnut.com/l/_pjvoZVFlrnTr
https://dl.doubtnut.com/l/_13cwOqjeuolF

Answer: C

o Watch Video Solution

9. Find the value of n € N such that the curve (£> + (E> =2

a b
. . Y .
touches the straight line - + = 2 at the point (a, b)-

Ao = a*mpB = b

Ba=a,8=0>

Ca= —2a,8=2b

Da=3a=0p= —2b
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_13cwOqjeuolF
https://dl.doubtnut.com/l/_b32Qwtbqb36i

10. Find the equation of tangents to the curve

y=-cos(z +y), —2r <z < 2r that are parallel to the line

z+2y=0.
Azt 2 .o Loy — 3
. T y=5 x Yy = 5
Bo by =2 ziy= o
T y=5 x y=-

Cx+2y=20 rT+2y=m

D. None of these

Answer: A

o Watch Video Solution

Exercise For Session 4

1. Find the angle of intersection of y = a”andy = b*



https://dl.doubtnut.com/l/_97AGf6Rta106
https://dl.doubtnut.com/l/_Y7Go2CZDJosb

1 b
A tang — | 18(a/0)
1 — log(ab)
1 b
B.tanf = og(a/b)
1+ logalogd
1 b
C.tanf = og(a/b)
1 — log(a/b)

D. None of these

Answer: B

o Watch Video Solution

2. The angle between the curves z? + 4y* = 32 and z? — y* = 12,

is

N w >

[y ol a3 w3

o


https://dl.doubtnut.com/l/_Y7Go2CZDJosb
https://dl.doubtnut.com/l/_4Htm1z9JdvaM

Answer: D

o Watch Video Solution

3.fax? + by? = 1cuta’z® + b’y? = 1 orthogonally, then

1 1 1 1
A'E_a' b b
I S

a a’ b b’
Q1,111

a b a’ b’

D. None of these

Answer: A

° Watch Video Solution

4.Find the length of sub-tangent to the curve y = ¢*/¢


https://dl.doubtnut.com/l/_4Htm1z9JdvaM
https://dl.doubtnut.com/l/_RWGoSLJBZbxV
https://dl.doubtnut.com/l/_ESMEFVsZGQ4a

A. 2a

B. a unit from origin

C. 43832

D. a/4

Answer: B

o Watch Video Solution

5. Find the length of  normal to the curve
z = a(f +sinf),y = a(l — cosh) at § = %
A. 2a

B. a unit from origin
C. \/ﬁa
D.24/2a


https://dl.doubtnut.com/l/_ESMEFVsZGQ4a
https://dl.doubtnut.com/l/_BoTRWayeGPQj

Answer: C

° Watch Video Solution

6. Find the length of the tangent for the curve

y = x> + 32> + 4z — 1at pointz = 0.

A 1
"4
B—\/1_7
"4
c 3
"4
1
5 V1B
4
Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_BoTRWayeGPQj
https://dl.doubtnut.com/l/_8px8BIAyJbZa

7. Find the possible values of p such that the equation pz? = log, =

has exactly one solution.

A.R

Answer: C

o Watch Video Solution

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

value of a is

w
w|~ =


https://dl.doubtnut.com/l/_IR3nKucT3mfY
https://dl.doubtnut.com/l/_4NciuVbK4WeG

C.2

D.3

Answer: B

o Watch Video Solution

9. The length of tangent to the curve

t
x = a(cost + logtan. 5), y = a(sint), is

A. ax

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_4NciuVbK4WeG
https://dl.doubtnut.com/l/_ZYbqX0ShkOSu

10. The line tangent to the curves y® — 2’y + 5y — 2z =0 and

z? — 2%y® + 5z + 2y = 0 at the origin intersect at an angle 6 equal

o T o
(b) — () = (d)

to (a) 7] 3 5

o 3

Y Wy a3 o

Answer: D

o Watch Video Solution

Exercise For Session 5



https://dl.doubtnut.com/l/_ZYbqX0ShkOSu
https://dl.doubtnut.com/l/_p8451IspbUgw

x%logx = >0 ) )
and Rolle's theorem is applicable to

1.Iff(ac):{0 v —0
1

f(z) for z € [0, 1] then a may equal to (A) -2 (B) -1(C) O (D) 5

Answer: D

o Watch Video Solution

2. Llet a,bc be nonzero real numbers such that
1
/ (1 + cos® :13) (aa:2 + bx + c)d:z:
0

= / (1 + cos® a:) (aa:2 + bx + c)da; =0 Then show that the
0

equation axz? + bz + ¢ = 0 will have one root between 0 and 1 and

other root between 1 and 2.


https://dl.doubtnut.com/l/_OUguTql4P87T
https://dl.doubtnut.com/l/_n9N9DE9gxYS7

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

D. None of these

Answer: A

o Watch Video Solution

3.Let n € N, if the value of c prescribed in Roole's theorem for the
3
function f(z) = 2z(z — 3)" on [0, 3] is Z,then n is equat to
Al
B.3
C.5

D.7


https://dl.doubtnut.com/l/_n9N9DE9gxYS7
https://dl.doubtnut.com/l/_XENEXYVzhnya

Answer: B

o Watch Video Solution

4.1f f(z) > z; Yo € 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



https://dl.doubtnut.com/l/_XENEXYVzhnya
https://dl.doubtnut.com/l/_iyvDilxcbCHA

5. For a twice differentiable function f(z),g(z) is defined as
g(z) = f’(iﬂ)2 + f'(z) f(x)onla, €]- If for ‘a

A4

B.5

C.6

D.7

Answer: C

o Watch Video Solution

Exercise For Session 6

1. Find the value of a if 22 — 3z + a = 0 has three distinct real roots.

o Watch Video Solution



https://dl.doubtnut.com/l/_RoUOD1vPJXUG
https://dl.doubtnut.com/l/_J2DBizd38dSa

2. f(x) is polynomial of degree 4 with real coefficients such that f(x)=0
satisfied by x=1, 2, 3 only then f'(1) f'(2) f'(3) is equal to -

A.O

B.2

C.—1

D. None of these

Answer: A

o Watch Video Solution

3. If the function f(x) = 'acz + a'ac| + b| has exactly three points of

non-derivability, then

A.(a)b=10,a <0

B.(bJa < 0,a € R


https://dl.doubtnut.com/l/_IUM1CPvdpsXQ
https://dl.doubtnut.com/l/_MCcenfw46uoH

C.(c)b > 0,a € R

D. (d)All of these

Answer: A

o Watch Video Solution

—2|+b

4.1f the equation el llzl] = 2 has four solutions, then b lies in

A (log2, —log2)
B. (log2 — 2, log2)
C.(—2,1og2)

D. (0, log 2)

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_MCcenfw46uoH
https://dl.doubtnut.com/l/_VnBaNohsggDf

Exercise Single Option Correct Type Questions

3

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

n > 3,n € Nthen f(z) = 0has
A. (a) atleast one root in (0, 1)
B. (b) atleast one root in (1, 2)
C. (c) atleast one root in ( — 1, 0)

D. (d) data insufficient

Answer: A

o Watch Video Solution

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

. $2 .
@) — 207(927) T 2£(992) "



https://dl.doubtnut.com/l/_dbzCF5ZSWkXv
https://dl.doubtnut.com/l/_FcZJgabolP70

A.1/19
B.—1/19
C.1/2

D. does not exist

Answer: B

o Watch Video Solution

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

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

Ay=dy/de —z(dy/dz)* =1
d2

B.zc—g + (dy/dz)® =1
dz

Cydx/dy+z =1

D. None of these


https://dl.doubtnut.com/l/_FcZJgabolP70
https://dl.doubtnut.com/l/_qIXw85uVOlPK

Answer: A

o Watch Video Solution

4. The number of point in the rectangle
{(z,y)} — 12 <z < 12and — 3 < y < 3} which lie on the curve
y = x + sinx and at which in the tangent to the curve is parallel to
the x-axis is (a) 0 (b) 2 (c) 4 (d) 8

A3

B.2

C.4

D. None of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_qIXw85uVOlPK
https://dl.doubtnut.com/l/_osZFLhm76gDn
https://dl.doubtnut.com/l/_1mEQdlMzqYbq

5. If  3(a+2¢c) =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)

B. atleast one root in (0, 1)

C.norootin ( —1,1)

D. no root in (0, 2)

Answer: B

o Watch Video Solution

6. If 3(a + 2¢) = 4(b + 3d), then the equation
az® + bx® + 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


https://dl.doubtnut.com/l/_1mEQdlMzqYbq
https://dl.doubtnut.com/l/_2yOwtm4PJifX

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

D. None of the above

Answer: B

o Watch Video Solution

7. Let f(x) be a differentiable function in the interval (0O, 2) then the

2
valueof/ f(z)dz
0

A. f(c) where ¢ € (0, 2)
B.2f(c), wherec € (0, 2)
C. f'(c) wherec € (0, 2)

D. None of these

Answer: B



https://dl.doubtnut.com/l/_2yOwtm4PJifX
https://dl.doubtnut.com/l/_jHkFTbjoH39Q

| o Watch Video Solution

8. Let f(x) be a fourth differentiable function such
f(2alc2 — 1) = 2zf(z) Yz € R, then £(0) is equal

A.O

B.1

c.—-1

D. data insufficient

Answer: A

o Watch Video Solution

9.The curve z + y — log,(z + y) = 2z + 5 has a vertical tangent at

the point (o, 8). then a + B is equal to


https://dl.doubtnut.com/l/_jHkFTbjoH39Q
https://dl.doubtnut.com/l/_EHOOC3OgNc58
https://dl.doubtnut.com/l/_QzbStV6Mn8RJ

B.1

C.2

Answer: B

o Watch Video Solution

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

A.O

B.1

C.2

D.3


https://dl.doubtnut.com/l/_QzbStV6Mn8RJ
https://dl.doubtnut.com/l/_9MGsQlGRmdKB

Answer: B

o Watch Video Solution

M. A polynomial of 6th  degree  f(x)  satisfies
f(z) = f(2—z), Vx € R, if f(x) = 0 has 4 distinct and 2 equal

roots, then sum of the roots of f(z) = 0O'is

A (a) 4

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_9MGsQlGRmdKB
https://dl.doubtnut.com/l/_wjUBqEMtPkUW

12. Let a curve y = f(x), 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

Answer: B

o Watch Video Solution

3

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

a, bonxz — andy — axes, respectively, then the value of a?b is 27¢>

4 27 s (d) 4

3
(b) 77 ¢ (@ — 9


https://dl.doubtnut.com/l/_dgHgFodjjyy0
https://dl.doubtnut.com/l/_bHY2pR7aS4gU

Answer: C

o Watch Video Solution

1 1 1
4. Let f(z) = |3z —x 5— 32> 3z —1|. Then which of the
222 —1 325 -1 72% -1

following is/are correct?

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

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


https://dl.doubtnut.com/l/_bHY2pR7aS4gU
https://dl.doubtnut.com/l/_6mKT366sTNQG

Answer: C

o Watch Video Solution

15. The graphs y = 22® — 4z + 2 and y = 2 + 2z — 1 intersect in
exactly 3 distinct points. Then find the slope of the line passing
through two of these points.

A. equal to 4

B.equal to 6

C.equal to 8

D. not unique

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_6mKT366sTNQG
https://dl.doubtnut.com/l/_geR1N5OrekpW

16. In which of the following functions is Rolles theorem applicable?

(a)f(z) = {z,0 < z < 10,z = 1on|0, 1]

(b)f(ar:):{SI;lm,—7r§a:<00,:r::Oon[—7r,0)
z2 -2 —6
(€)f(z) = ——5—on[ - 23|
3_ 9.2 _
(d)f(:c):{"” 2 15x+6 if 241, —6 if z=1lon[—2,3]
w_
< 1
A.f(a:):{x’ 0= <1 onpo, 1]
0, z=1
sin —r<z<0
B. f(x) = z 7 - on |[—m,0
f@) {O, T -0
2 -2 —6
Cf(x):? on [—2,3]
x%—2x% -5z +6 .
- f 1
D. f(z) = o HEEl iy
— 6, if x =1
Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_eTtSicCm183B

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

the y-axis and its vertex A on the parabolay = 2.

YA}
B
h
A (t t°)
X' <« — X

Let h represents the length of the hypotenuse which depends on the

x-coordinate of the point A.The value of lim  is equal to
t—o(h)

A0

| =

C.1

D.2

Answer: C

[ o Watch Video Solution


https://dl.doubtnut.com/l/_cVHlIjIh1kkH

18. Number of positive integral value(s) of a for which the curve

= a” intersects the liney = x is:

D. (d) more than 2

Answer: B

o Watch Video Solution

, 1 3 tan[z|
19. Given f(z) =4 — <§ —a:) ,9(x) = { = ,z #0l,z =0

h(z) = {z}, k(z) = 5(°8)2(23) Then in [0]], lagranges mean

value theorem is not applicable to (where [] and {} represents the


https://dl.doubtnut.com/l/_cVHlIjIh1kkH
https://dl.doubtnut.com/l/_xUTEwPT7VvCa
https://dl.doubtnut.com/l/_ihZGzuYWXAUj

greatest integer functions and fractional part functions, respectively).

f(b)g(c)k(d)h

A.f,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* + bz® + 8z 4+ 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


https://dl.doubtnut.com/l/_ihZGzuYWXAUj
https://dl.doubtnut.com/l/_eVl32Q3QAPUR

C.6

Answer: D

o 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


https://dl.doubtnut.com/l/_eVl32Q3QAPUR
https://dl.doubtnut.com/l/_sjWYi4sd07YS

Answer: D

o Watch Video Solution

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


https://dl.doubtnut.com/l/_sjWYi4sd07YS
https://dl.doubtnut.com/l/_enRlvGkifhFa

o Watch Video Solution

23. Water runs into an inverted conical tent at the rate of 20£t3/ min
and leaks out at the rate of 5ft3/min .The height of the water is three
times the radius of the water's surface. The radius of the water

surface is increasing when the radius is 5 ft, is

1

1 .
B. 10_71' f't/mln

1 .
C. Tor ft/min

D. None of these

Answer: A

o Watch Video Solution

24.Let f(z) = 2° — 3z + 2z Find f'(z)


https://dl.doubtnut.com/l/_enRlvGkifhFa
https://dl.doubtnut.com/l/_MAiFudXmUmtd
https://dl.doubtnut.com/l/_lpl9VCGinvti

o Watch Video Solution

25. The x-intercept of the tangent at any arbitrary point of the curve

b
il + — = 1l is proportional to square of the abscissa of the point

2 y2

of tangency square root of the abscissa of the point of tangency
cube of the abscissa of the point of tangency cube root of the
abscissa of the point of tangency

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/_lpl9VCGinvti
https://dl.doubtnut.com/l/_PzGAerz4pL1e

26. If f(x) is continuous and differentible over [— 2,5 and
—4 < f'(z) <3 for all x in ( — 2,5), then the greatest possible
value of f(5) — f( — 2)is

A7

B.9

C.15

D. 21

Answer: D

o Watch Video Solution

27. A curve is represented parametrically by the equations
r=t+eand y= —t+ e®HtcRamda>0 4 the curve touches

the axis of x at the point A, then the coordinates of the point A are


https://dl.doubtnut.com/l/_LaGnUko8h4at
https://dl.doubtnut.com/l/_w4jTsxO0pw3m

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

D. (2e, 0)

Answer: D

° Watch Video Solution

28. At any two points of the curve represented parametrically by
x = a(2cost — cos2t); y = a(2sint — sin2t) the tangents are
parallel to the axis of x corresponding to the values of the parameter
t differing from each other by :

A.2m/3

B.3m /4

C.m/2


https://dl.doubtnut.com/l/_w4jTsxO0pw3m
https://dl.doubtnut.com/l/_FDi56FzB1zur

D.7w/3

Answer: A

o Watch Video Solution

Cos T

29.Let F(z) :/

sm

o (Lsin ' (8) )t [0, %],then

A.F’’(c) =0 forallc € (O, %)
7r
B.F’'(c) =0 for somec € (0, 5)
s
C.F'’(c) =0 fornovalueof c¢€ (O’E)

D.F(c) £ 0 forall ce (0, g)

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_FDi56FzB1zur
https://dl.doubtnut.com/l/_0bSswDshYG7u

30. Given f'(1) =1 and f(2z) = f(z)Vax > 0. Iff () is
differentiable, then there exists a number ¢ € (2, 4) such that f’’(c)

equal

A—1/4

c.1/4

D.1/8

Answer: B

o Watch Video Solution

31. Let f(z)andg(z) be two functions which are defined and
differentiable for all z > =z If f(zy) = g(z¢)andf'(z) > g' () for

all z > z, then prove that f(z) > g(x) forall z > z,


https://dl.doubtnut.com/l/_d2ZrSAB23gJp
https://dl.doubtnut.com/l/_4nh7Z46iR22b

A f(z) < g(z) for some x > z
B. f(z) = g(x) for some z > x,
C. f(z) > g(x) only for some z > z

D. f(z) > g(z) forallz > =z

Answer: B

o Watch Video Solution

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

x
2 +1

Yy = enclose a region, is

A(—-1,1)

B.(0,1)

c.[0, 1]

D. (1, o0)


https://dl.doubtnut.com/l/_4nh7Z46iR22b
https://dl.doubtnut.com/l/_NOlL9FbXkx8R

Answer: B

o Watch Video Solution

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

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

dx

changed from x¢ to ¢ + h, then the absolute value of the error in

our approximation, is

A h?

B.2hx

C. x

D.h

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_NOlL9FbXkx8R
https://dl.doubtnut.com/l/_m2W3MvG8JXXD
https://dl.doubtnut.com/l/_tTOudNUk2nSn

. * 1 : :
34. Consider f(x) =/ t+ 7 dt and g(z) = f'(z) If P is a
1
point on the curve y = g(x) such that the tangent to this curve at P

1 1
is parallel to the chord joining the point (5, g(§)> and (3, ¢(3))

of the curve then the coordinates of the point P

A. can't be found out

B 7 65
"\ 4’ 28

c.(1,2)
3 5
*(/35%)

Answer: D

° Watch Video Solution

Exercise More Than One Correct Option Type Questions


https://dl.doubtnut.com/l/_tTOudNUk2nSn

1. For the curve represented parametrically by the equation,
xz = 2log(cott) + 1 and y = tant + cot t.
. .
A.tangent att = i parallel to X - axis
T :
B.normal att = i parallel to Y - axis
T,
C.tangentatt = i paralleltoy = =

m
D.normal at ¢t = 1 is parallel to y =x

Answer: A::B

o Watch Video Solution

1
2.Consider the curve f(z) = z3, 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)


https://dl.doubtnut.com/l/_JtI3nxr6Sfi9
https://dl.doubtnut.com/l/_DgPBRLLMjRml

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

Answer: A::B::D

o Watch Video Solution

3. Find the angle at which the curve y = Ke®? intersects the y-axis.

A.ta,n_l(k2)

B. cot 1 (kz)

C.sin ! ;
ith
D. sec_l(\/ 1+ k4)

Answer: B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_DgPBRLLMjRml
https://dl.doubtnut.com/l/_fWuAMuYdjy8e

4.Let f(z) = 82° — 62> — 2z + 1, then

A. f(z) = 0 has noroot 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

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, Vece (0,2)

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


https://dl.doubtnut.com/l/_jIhmtgnefH9G
https://dl.doubtnut.com/l/_IMRrZMWh4e7N

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

D.(d) f’'(¢) = 0, for atleast one c € (0, 2)

Answer: B::D

o Watch Video Solution

1
6. Equation — - 3z 4+ sinz = 0 has
(x +1)

A. no real solution
B. two real and distinct roots
C. exactly one negative root

D. exactly one root between —1 and 1

Answer: B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_IMRrZMWh4e7N
https://dl.doubtnut.com/l/_AiXAKPyQb4UJ
https://dl.doubtnut.com/l/_xe9Y5PlUHlwJ

7.1f 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) for some B € (0,1)

n(f(A)" ' f'(A) = (f(1))" forsome A e (—1,0),ne N

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

Answer: A::B::D

o Watch Video Solution

8.The parabola y = z? + pz + g cuts the straight liney = 2z — 3 at
a point with abscissa 1. Then the value of pandq for which the

distance between the vertex of the parabola and the x-axis is the


https://dl.doubtnut.com/l/_xe9Y5PlUHlwJ
https://dl.doubtnut.com/l/_UG7Crk2dCWl3

minimumisp= —1,g= —1(b)p= —2,g=0p=0,g= —2

3 1

dp=39= -5
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 + z the tangent

. . . . a
at which cuts off equal intercepts from the coordinate axes is — 7
2

(b) a/+/2(c) —av/2(d) ay/2

A a
V2


https://dl.doubtnut.com/l/_UG7Crk2dCWl3
https://dl.doubtnut.com/l/_55XE3NItXm0U

C. a\/§
D. —a\/§

Answer: A::B

o Watch Video Solution

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

its circumradius remains constant then that

da n db n de _
cos A cos B cosC

A.6R
B.2R
C.0

D.2R(dA + dB + dC)

Answer: C::D

Y. I


https://dl.doubtnut.com/l/_55XE3NItXm0U
https://dl.doubtnut.com/l/_qB3iXbFGOuEW

| @ Vvatch Video Solution |

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

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

Answer: C::D

o Watch Video Solution

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

true?

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


https://dl.doubtnut.com/l/_qB3iXbFGOuEW
https://dl.doubtnut.com/l/_Lrnv4LbN6MUW
https://dl.doubtnut.com/l/_yPAJ0Q6cGJdL

B. (b)f(x) cuts the X-axis only at one point
C. (o)f(x) is many-one function

D. (d)f(x) has one vertical tangent

Answer: A::B::C

o Watch Video Solution

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

y=z+1land y= —z?is

1
A.y:\/ﬁa:—i—E
B.y = /2 =

1

Cy= —ﬂx—i—a
D 2 L
.Y T 5

Answer: A::C

[ -



https://dl.doubtnut.com/l/_yPAJ0Q6cGJdL
https://dl.doubtnut.com/l/_UFuaqiEISuca

| @Y Watch Video Solution

4. Let F(z) = (f(z))® + (f'(z))? F(0) = 6, whtere f (x) is a
thrice differentiable function such that |f(z)| | < 1Vz € [ —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 |f'(x)] < 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(¢) > 6,F'(¢c) =0and F''(c) <0

Answer: A::B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_UFuaqiEISuca
https://dl.doubtnut.com/l/_VN57lGliNN6a
https://dl.doubtnut.com/l/_MTyieovPQKcg

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

ar’+b, z<1

fl@)=qb r=1
|Tc|’ x> 1
in the interval | — 3, 3], then which of the following alternative(s)

is/are correct?

Aa+b+c=2

B.|a| +|b] +|c] =3

C.2a +4b+ 3¢c =38

D.4a® + 4% + 5¢ = 15

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

o Watch Video Solution

Exercise Statement | And li Type Questions



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

1. Statement 1. If g(x) is a differentiable function,

9(2) #0,9( —2) # 0, and Rolles theorem is not applicable to

—4
flz) = :c( ) €[ —2,2],theng(z) has at least one root in
g(z

(—2,2). Statement 2: If f(a) = f(b), theng(z) has at least one

root in ( — 2, 2). Statement 2: If f(a) = f(b), then Rolles 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/_s29VX8lSRTCy

2. Shortest distance between |z| 4 |y| = 2 and z® + 3* = 16/is

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 oy, ay,a3,....,a, are the n real roots of a
polynomial equation of nth degree with real coefficients such that

sum of the roots taken r(1 < r < n) at a time is positive, then all


https://dl.doubtnut.com/l/_YAjO4uLWaJrQ
https://dl.doubtnut.com/l/_PYvZWVt90jPu

the roots are positive.

Statement Il The number of times sign of coefficients change while

going 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



https://dl.doubtnut.com/l/_PYvZWVt90jPu

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’(x) + k cannot hold for n or more distinct values of x.
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



https://dl.doubtnut.com/l/_0Sz1qmixtPMq

1
- —z, T <

2
5. Statement | for f(z) = 2
(% — x) , T >

N | =

mean value

|
NI

theorem is applicable in the interval [0, 1]
Statement Il For application of mean value theorem, f(x) must be
continuous in [0,1] and differentiable in (O, 1).
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



https://dl.doubtnut.com/l/_YpUXMnk3yFtK

2 + 2
z+3°

6.Let f(z) =In(2 4+ z) —
Statement | The function f(x) =0 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 Watch Video Solution

7. Consider the polynomial function
N P B .
f@=F-%+t5 Ttz 7t°

Statement-1: The equation f(z) = 0 can not have two or more roots.
Statement-2: Rolles theorem is not applicable for y = f(x) on any

interval [a, b] where a,b € R

o Watch Video Solution

Exercise Passage Based Questions



https://dl.doubtnut.com/l/_sokZK2Nwksee
https://dl.doubtnut.com/l/_fGu4a4IyYDal

d
LFind 2L if y=e® — 2
dx

o Watch Video Solution

2. We say an equation f(z) = g(x) is consistent, if the curves
y = f(x) and y = g(x) touch or intersect at atleast one point. If
the curves y = f(z) and y = g(x) do not intersect or touch, then
the equation f(z) = g(x) is said to be inconsistent ie. has no
solution.
The equation sinz = 2> 4+« + 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/_CUcQnPM9cykw
https://dl.doubtnut.com/l/_YLHEvtggtVTS

o Watch Video Solution

3. We say an equation f(x) = g(z) is consistent, if the curves
y = f(z) and y = g(z) 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.

Among the following equations, which is consistent in (0, 7 /2)?

A.sinz +z2 =0
B.cosz = x
C.tanx = x

D. All of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_YLHEvtggtVTS
https://dl.doubtnut.com/l/_6qAXDix8GgFu
https://dl.doubtnut.com/l/_VlpYwVPqDENs

4.To find the point of contact P(z, y;) 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(xl)

T1

to get z; and y;.Now answer the following

f'()
questions (7 -9): The equation |lnmz| = px where m is a positive
constant has a single root for
m
ADd<p<—
e
B.p < —
m

CO<p<

3o

m
D.p > —
e

Answer: D

o Watch Video Solution



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

5.To find the point of contact P(z1, 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(=)

T

f'(z) to get 1 and yi.Now answer the following

questions (7 -9): The equation |Inmz| = px where m is a positive

constant has a single root for

m

A p—
e

e
B.p=—
m

CO<p<

m|§ Slm

D.O<p<

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_BaWGnUn7gnH8

6. To find the point of contact P(z1, 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(=)

T

f'(z)

to get 1 and yi.Now answer the following
questions (7 -9): The equation |Inmz| = px where m is a positive
constant has a single root for
m
Ap < —
e
m
BO<p< —

CoO<p<

3o

e
D.p < —
m

Answer: B

o Watch Video Solution

d
7.Find 24 if w2 —y* =5
dx


https://dl.doubtnut.com/l/_25xsc90SNH4o
https://dl.doubtnut.com/l/_4tcF1SktMYmA

o Watch Video Solution

d
8. Find & if 24+ ¢y% =
dx

° Watch Video Solution

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

T Column 1N  Column 1l
equation y log x=3-xhas
S W_”dtlcast one rOOt m o ® o
(B) 1f27a+ 9p 3c+
d= 0 the th
equanon on the @ (L3
4ax’ + 3bx% + 2ex + d = 0 has
o at!_east one root m
(C) Ife=+/3and f(x) X+ L then () (0,3)
interval of x in which LMVT is
applicable for f(x)is
1
(D) Ife=—and f(x)=2v- x’, then (s) (=1L

interval of x in which LMVT is
applicable for f(x)is



https://dl.doubtnut.com/l/_4tcF1SktMYmA
https://dl.doubtnut.com/l/_ylkm8Q8Qq8xk
https://dl.doubtnut.com/l/_Oc9BBsDjmQcA

| ° Watch Video Solution

Exercise Matching Type Questions

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

Column 1 - Colum;lll\

(A) A circular plate is expanded by heat (p) 4
from radius S ¢cm to 5.06 cm.
Approximate increase in area is

(B)  Ifanedge of a cube increases by 1%, (q)  0.6m

then percentage increase in volume is

(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 is

non-zero)

(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



https://dl.doubtnut.com/l/_Oc9BBsDjmQcA
https://dl.doubtnut.com/l/_sHQOphYmmlLW
https://dl.doubtnut.com/l/_T78yp2qXyroV

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

o Watch Video Solution

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

o Watch Video Solution

3. Let f(1) = — 2andf’(z) > 4.2f or 1 < x < 6. The smallest

possible value of f(6) is 9 (b) 12 (c) 15(d) 19

o Watch Video Solution



https://dl.doubtnut.com/l/_T78yp2qXyroV
https://dl.doubtnut.com/l/_oUrkcmnmOW5i
https://dl.doubtnut.com/l/_fbsyVI8FeIBW

—x2, for £ <0
4.let f(z) =9 L3 -0 . Then the absolute value of x-
x , T >

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

o Watch Video Solution

5. The tangent to the graph of the function y = f(x) at the point
with abscissa £ = a forms with the x-axis an angle of % and at the

s
point with abscissa £ = b at an angle of 1 then the value of the

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

o Watch Video Solution

6. Two curves Cy:y = 22 — 3and Cs :y kz® , 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,y2) (y1 # yo)- The value of "a’ is 1(b) 3 (c) 5(d) 7

[ o |


https://dl.doubtnut.com/l/_F83zTw7if63v
https://dl.doubtnut.com/l/_CJPUuJKMKRbF
https://dl.doubtnut.com/l/_Wx6bQioHpqJU

[ & Watch Video Solution ]

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

Lagranges mean value theorem.

° Watch Video Solution

8.Suppose that f is differentiable for all z and that f'(z) < 2 for all
xIf f(1) = 2and f(4) = 8 then f(2) has the value equal to (a) 3 (b) 4

(c)6(d) 8

o 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+ ¢ — 5) is e

o Watch Video Solution



https://dl.doubtnut.com/l/_Wx6bQioHpqJU
https://dl.doubtnut.com/l/_1mVDdYsaiReN
https://dl.doubtnut.com/l/_NZdCwao3NU5m
https://dl.doubtnut.com/l/_hnMiRBVc4uUF

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.

o Watch Video Solution

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

213‘2

1+ 22

points of contact lie on y* =

o Watch Video Solution

3. about to only mathematics

o Watch Video Solution



https://dl.doubtnut.com/l/_hnMiRBVc4uUF
https://dl.doubtnut.com/l/_S7fa9kK8IJ7Z
https://dl.doubtnut.com/l/_XzPgXRSacg7V
https://dl.doubtnut.com/l/_Jqe421xrJaSG

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,z = 4t® + 3.

o 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

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

o Watch Video Solution

6. about to only mathematics

o Watch Video Solution



https://dl.doubtnut.com/l/_Jqe421xrJaSG
https://dl.doubtnut.com/l/_66NtU1EnDis5
https://dl.doubtnut.com/l/_m5hNEQ9WdYZl
https://dl.doubtnut.com/l/_QY9E0JGD4uiF
https://dl.doubtnut.com/l/_yV3RBPexrYGv

7.1f the equation of two curve is y? = 4az and z® = 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 the triangle formed by tangents to the circle at A, B, C is

1
(L. 45.50.01)

o 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)



https://dl.doubtnut.com/l/_yV3RBPexrYGv
https://dl.doubtnut.com/l/_ujqjaSbQwlck
https://dl.doubtnut.com/l/_5hq2z2AYHlTs

| Y Watch Video Solution

10. The tangent to the curve y = & — > 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.

o Watch Video Solution

1. 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

o Watch Video Solution

12 If t is a vreal number satisfying the equation

2t — 9t> + 30 — @ = 0, then find the values of the parameter a for


https://dl.doubtnut.com/l/_5hq2z2AYHlTs
https://dl.doubtnut.com/l/_2XNVMv0i1M5I
https://dl.doubtnut.com/l/_YdVhKF3u53zY
https://dl.doubtnut.com/l/_fjKmOf6S1G24

1
which the equation * + — = ¢ gives six real and distinct values of x
x

o Watch Video Solution

Exercise Questions Asked In Previous 13 Years Exam

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

the point (1, 3) is.

o Watch Video Solution

2. about to only mathematics

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

correct explanation of Statement I.


https://dl.doubtnut.com/l/_fjKmOf6S1G24
https://dl.doubtnut.com/l/_wZ9w6AzURZaI
https://dl.doubtnut.com/l/_ENOBmC1dzny9

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(z2)| < (1 — @2)°Find the equation of tangent to

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

o Watch Video Solution

4. The point(s) on the curve y3 + 322 = 12y where the tangent is

vertical, is(are) ? (a)| =+ i — 2| (b) <:t E 1) (c)(0, 0)
’ . \/§7 3 ) )


https://dl.doubtnut.com/l/_ENOBmC1dzny9
https://dl.doubtnut.com/l/_LTK9EyG0gxMx
https://dl.doubtnut.com/l/_9n2yfykG7O03

Answer: D

° Watch Video Solution

5. about to only mathematics

A—1
B.—3/4
c.4/3

D.1


https://dl.doubtnut.com/l/_9n2yfykG7O03
https://dl.doubtnut.com/l/_WU2g1GoN4ugW

Answer: D

o Watch Video Solution

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

where the curve intersects the y-axis , passes through the point : (1)

1 1 5 1 1 3 1 1 4 1 1
(5,—§><)<§,§>(>(—§,—5)<>(5,5>

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_WU2g1GoN4ugW
https://dl.doubtnut.com/l/_9MHCDce5Td1u

7.The normal to the curve, z° + 2zy — 3y* = 0, at(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

o Watch Video Solution



https://dl.doubtnut.com/l/_5K9I2DKzWg5x

