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APPLICATIONS OF DERIVATIVES

10 1 Errors And Approximations Vsaq

1. If y =2+ 3z + 6 then find Ay and dy when

x=10, Ax=0.1.

° Watch Video Solution



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

2. Find Ay and dy for the function y = z* + «,

when x=10, Az = 0.1

° Watch Video Solution

3. Find Ay and dy for the function y = 1/(z + 2),

when x=8, Az = 0.02.

o Watch Video Solution

4.Find Ay and dy for the function y = e” + z when

x=5, Az = 0.02


https://dl.doubtnut.com/l/_YhWTFzBjCrVs
https://dl.doubtnut.com/l/_iar2cOt746kJ
https://dl.doubtnut.com/l/_txyas59FG3j7
https://dl.doubtnut.com/l/_iHGtFajWl4Dl

° Watch Video Solution

5. If y=cosx then find Ay and dy when

r=60° and Az =1° = 0.0174 rad

° Watch Video Solution

6. Find the approximate value of /82

° Watch Video Solution

7. Find the approximate value of /999

| e



https://dl.doubtnut.com/l/_iHGtFajWl4Dl
https://dl.doubtnut.com/l/_cb8WvdlovQCU
https://dl.doubtnut.com/l/_4Sruxk10DKz2
https://dl.doubtnut.com/l/_VBFbrW7PS7wQ

| & Watch Video Solution

8. Find the approximate value of /65

° Watch Video Solution

9. Find the approximate value of v/7.8

° Watch Video Solution

10. Find the approximate value of sin 62°

° Watch Video Solution



https://dl.doubtnut.com/l/_VBFbrW7PS7wQ
https://dl.doubtnut.com/l/_UWPoqoupBcxy
https://dl.doubtnut.com/l/_NRF3YdbNZCfj
https://dl.doubtnut.com/l/_FcXvrMkJwvgx

11. Find approximate value of cos(60°5")

° Watch Video Solution

12. If the increase in the side of a square is 4% then
find the approximate percentage of increase in the

area of the square.

o Watch Video Solution

13. If the increase in the side of a square is 2% then
find the approximate percentage of increase in the

area of the square.


https://dl.doubtnut.com/l/_AzBMytURWYCH
https://dl.doubtnut.com/l/_ZXadoVePa8ru
https://dl.doubtnut.com/l/_QwbLRqN1TTjq

° Watch Video Solution

14. The side of a square is increased from 3 cm to
3.01 cm. Find the approximate increase in the area of

the square.

° Watch Video Solution

15. The radius of a sphere is measured as 14 cm.
Later it was found that there is an error 0.02 cm in
measuring the radius. Find the approximate error in

surface of the sphere.

‘ ° Watch Video Solution


https://dl.doubtnut.com/l/_QwbLRqN1TTjq
https://dl.doubtnut.com/l/_D4nURMtB8uUq
https://dl.doubtnut.com/l/_K5JjgBYXg7IN

16. If the radius of a sphere is increased from 7 cm to
7.02 cm. then find the approximate increase in the

volume of the sphere.

° Watch Video Solution

17. The diameter of a sphere is measured to be 40
cm. If an error of 0.02 cm is made in it, then find
approximate errors in volume and surface area of

the sphere.

° Watch Video Solution



https://dl.doubtnut.com/l/_K5JjgBYXg7IN
https://dl.doubtnut.com/l/_hmubGbYblOHC
https://dl.doubtnut.com/l/_tN9z37eUiz4L

18. The time t of a complete oscillation of a simple

/1
pendulum of length | is given by t27, | —where g is
g

gravitational constant. Find the approximate
percentage of error in t when the percentage of

error in | is 1%.

o Watch Video Solution

19. If y = z", then ratio of relative errors in y and x

is

o Watch Video Solution



https://dl.doubtnut.com/l/_4lrkWZI4iBy1
https://dl.doubtnut.com/l/_F2DaZLT2wLnf

10 2 Tangent And Normal Saq

1. Find the equations of the tangent and the normal

to the curve y4 = az’ at (a,a)

° Watch Video Solution

2. Find the equations of the tangent to the curve

Yy = 3z% — a:3, where it meets the X-axis.

° Watch Video Solution



https://dl.doubtnut.com/l/_Ksw9NGwK1rD8
https://dl.doubtnut.com/l/_bnqDAU2OjXJO

3. Show that the equation of the tangent to the

curve (E)n + (£>n =2(a #0,b#0) at the

a b

. . Y
t(ab)is — + — =2

poin (a)|sa+b

° Watch Video Solution

4, Show that the curves
2 2 _ 2 2 _
x°+y =2,3x"+y =4 have a common

tangent at the point (1,1)

° Watch Video Solution



https://dl.doubtnut.com/l/_CA3YDvszV1nn
https://dl.doubtnut.com/l/_8IhmelpvNWNR

5. ST the tangent at any point 8 on the curve

x = csecl,y = ctanf is ysinf = x — cos 6.

° Watch Video Solution

6. Find the equation of tangent and normal to the

T
curvex = cost,y = sint, at t = 1

o Watch Video Solution

7. Find lengths of normal and subnormal at a point

a z _z
on the curve y = E(ea + e a)

.y


https://dl.doubtnut.com/l/_oJRrNzuL1tgx
https://dl.doubtnut.com/l/_dEyATgzxx0uw
https://dl.doubtnut.com/l/_UMaRmEBwW338

| ' Vvvatcn video ooiution ]

8. Find the value of k, so that the length of the

subnormal at any point on the curve y = a! *z* is

a constant

° Watch Video Solution

9. Show that the length of subnormal at any point

2

on the curve xy = a” varies as the cube of the

ordinate of the point

° Watch Video Solution



https://dl.doubtnut.com/l/_UMaRmEBwW338
https://dl.doubtnut.com/l/_zfwcN6pBoMFr
https://dl.doubtnut.com/l/_PFCKfqnRCApK

10 2 Tangent And Normal Laq

1. Show that the tangent at P(zy, y;) on the curve

-1 -1

VT + U= 4/a is a:a:17+yy17=a%

° Watch Video Solution

2. IF the tangent at a point on the curve
2/ 4 y2/3 — /3 intersects the coordinate axes
in A and B then show that the length AB is a

constant.

° Watch Video Solution



https://dl.doubtnut.com/l/_aSJZlS82PL0n
https://dl.doubtnut.com/l/_mfduq4sQd7yP
https://dl.doubtnut.com/l/_NmVan6SNepYz

3. IF the tangent at any point P on the curve

z™y" = a™ ", mn # 0 meets the coordinate axes

in A.B then show that AP: BP is a constant.

° Watch Video Solution

4. Show that the area of the triangle formed by the
tangent at any point on the curve xy=c, (c # 0), with

the coordinate axes is constant.

° Watch Video Solution



https://dl.doubtnut.com/l/_NmVan6SNepYz
https://dl.doubtnut.com/l/_VTGqTOJotVld

5. At any point t on the curve x=a(t+sint), y=a(1-cost),
find the lengths of tangent, normal, subtangent and

subnormal.

o Watch Video Solution

6. Find the angle between the curves xy=2 and

2 +4y =0

o Watch Video Solution

7. ST the curves y? = 4(z +1),y* = 36(9 — x)

intersect orthogonally.


https://dl.doubtnut.com/l/_OfoRDaiKGVHT
https://dl.doubtnut.com/l/_QqBGbslwIsFe
https://dl.doubtnut.com/l/_SjKgCN4wrcJ5

° Watch Video Solution

8. If az® + by’ =1, a12> + byy> =1, then show

that the condition for orthogonality of above curves
1 1 1 1

s — — — = — — —

a b ai by

° Watch Video Solution

10 3 Rate Measure Saq

1. A particle moving along a straight line has the

relation s = ¢> + 2t + 3, connecting the distance s


https://dl.doubtnut.com/l/_SjKgCN4wrcJ5
https://dl.doubtnut.com/l/_zx0l2eaefJvw
https://dl.doubtnut.com/l/_f0zZrRaZrQKO

describe by the particle in time t. Find the velocity

and acceleration of the particle at t=4 sec.

° Watch Video Solution

2. A particle is moving in a straight line so that after
't' seconds its distance is 'S' (in cms) from a fixed
point of the line is given be S=f(t)=8¢ + ¢°.

Find (i) the velocity at time t=2 (ii) the initial velocity

(iii) acceleration at t=2 sec

° Watch Video Solution



https://dl.doubtnut.com/l/_f0zZrRaZrQKO
https://dl.doubtnut.com/l/_oGfTPu4ckHS8

3. The displacement s of a particle travelling in a
straight line in t seconds is given by
s = 45t + 11t* — 3. Find the time when the particle

comes to rest.

° Watch Video Solution

4, The distance-time formula for the motion of a
particle along a straight line is
s = 3 — 92 + 24t — 18. Find when and where the

velocity is zero.

o Watch Video Solution



https://dl.doubtnut.com/l/_IgzbsvNyEGAd
https://dl.doubtnut.com/l/_cKm3Ssl8Q5yA

5. A particle is moving along a line according to
S=f(t)=4t> -3t +5t—1, where S s
measured in meters and t is measured in seconds.
Find the velocity and acceleration at time t. At what

time the acceleration is zero?

o Watch Video Solution

6. A stone is dropped into a quiet lake and ripples
move in circles at the speed of 5 cm/sec. At the
instant when the radius of circular ripple is 8cm,

how fast is the enclosed area increases?

o Watch Video Solution



https://dl.doubtnut.com/l/_oUNAbhWE4vwC
https://dl.doubtnut.com/l/_epWHkacLlUWA

7. A balloon which always remains spherical on
inflation is being inflated by pumping in 900 cubic
centimeters of gas per second. Find the rate at
which the radius of balloon increases when the

radius in 15 cm.

o Watch Video Solution

8. The volume of a cube is increasing at a rate of 9
cubie centimeters per second. How fast is the
surface area increasing when the length of edge is

10 cms?


https://dl.doubtnut.com/l/_epWHkacLlUWA
https://dl.doubtnut.com/l/_dtJQU9L1kcZG
https://dl.doubtnut.com/l/_I8vKxh4crL2N

o Watch Video Solution

9. Let a kind of bacteria grow by 3 (t in sec). At what
time the rate of growth of the bacteria is 300

bacteria per sec?

° Watch Video Solution

10. A container in the shape of an inverted cone has
height 12 cm and radius 6cm at the top. If it is filled
with water at the rate of 12em? /sec, what is the
rate of change in the rate of change in the height of

water level when the tank is filled 8 cm?


https://dl.doubtnut.com/l/_I8vKxh4crL2N
https://dl.doubtnut.com/l/_TEb5m1CN7YuV
https://dl.doubtnut.com/l/_6Ufws2Oy4N30

° Watch Video Solution

11. A point P is moving on the curve y = 2z* . The x
coordinate of P is increasing at the rate of 4 units
per second . Find the rate at which y coordinate is

incerasing when the point is at (2,8).

° Watch Video Solution

10 4 Mean Value Theorems Vsaq

1. Verify Rolle's theorem for the function

y = f(x) = z* + 4on [3,3]


https://dl.doubtnut.com/l/_6Ufws2Oy4N30
https://dl.doubtnut.com/l/_KllUzlSuUDWn
https://dl.doubtnut.com/l/_mYmzV2oecKCT

° Watch Video Solution

2. Verify Rolles's theorem for the function

f:[ — 3,8 — R be defined by f(z) = z* — 5z + 6

° Watch Video Solution

3. Verify Rolle's theorem for the functions

f(z) = z(z + 3)e %2 on [3,0]

° Watch Video Solution



https://dl.doubtnut.com/l/_mYmzV2oecKCT
https://dl.doubtnut.com/l/_T6fwCwAwnCgi
https://dl.doubtnut.com/l/_OA80BZf02UeF
https://dl.doubtnut.com/l/_TPRlBk5ynPoE

4. \Verify Rolle's theorem for the functions
(z> —1)(z — 2) on [1,2]. Find the point in the

interval where the derivative vanishes.

o Watch Video Solution

5 Let f(z) = (x —1)(x —2)(z — 3) then prove
that there is more than one 'c' in (1,3) such that

f(e) =0

° Watch Video Solution



https://dl.doubtnut.com/l/_TPRlBk5ynPoE
https://dl.doubtnut.com/l/_1M8lTTh5Ht8p

6. The number of values of k for which the equation
z3 — 3z + k = 0 has two distinct roots lying | the

interval (0,1) is

o Watch Video Solution

7. Verify the conditions of Lagrange's mean value

theorem for the function z2 — 1 on [2,3]

o Watch Video Solution



https://dl.doubtnut.com/l/_ngr0rGcprTyW
https://dl.doubtnut.com/l/_8YQeCFp3EW5l

8. Find C SO that

f’(C) _ f(b) _f(a) where f(a:) _ ea:,a _ O,b: 1
b—a

° Watch Video Solution

10 5 Maxima And Minima Laq

1. Find the maximum area of the rectangle that can

be formed with fixed perimeter 20.

° Watch Video Solution



https://dl.doubtnut.com/l/_cxeOKTRAeueP
https://dl.doubtnut.com/l/_09kPWSzY9E3f

2. From a rectangular sheet of dimensions
30cm x 80cm, four squares of sides x cm are
removed at the corners, and the sides are then
turned up so as to form an open rectangular box.
What is the value of x, so that the volume of the box

is the greatest?

o Watch Video Solution

3. A wire of length | is cut into two parts which are
bent respectively in the form of a Square and a
circle. What are the lengths of pieces of wire so that

the sum of areas is least?



https://dl.doubtnut.com/l/_OqhsA6vPNWd2
https://dl.doubtnut.com/l/_4TurjDfKs2Zq

° Watch Video Solution

4. A window is in the shape of a rectangle
surmounted by a semi-circle. If the perimeter of the

window be 20 feet then find the maximum area.

° Watch Video Solution

5. Show that when the curved surface of a is right
circular cylinder inscribed in a sphere of radius R is

maximum , then the height of the cylinder is v/2R.

° Watch Video Solution



https://dl.doubtnut.com/l/_4TurjDfKs2Zq
https://dl.doubtnut.com/l/_pSytUdSuDeJt
https://dl.doubtnut.com/l/_BsF8MlSwzi8A

6. Prove that the radius of the right circular cylinder
of greatest curved surface area which can be

inscribed in a given cone is half of that of the cone.

° Watch Video Solution

7. Find the positive integers x and y such that

z+y =060 and xy>is maximum.

° Watch Video Solution

8. Find two positive numbers whose sum is 15 so

that the sum of their squares is minimum.


https://dl.doubtnut.com/l/_hnRV5IVMRIE7
https://dl.doubtnut.com/l/_qGJIgHothSfl
https://dl.doubtnut.com/l/_d3drtqyr1Nt2

° Watch Video Solution

10 5 Maxima And Minima Vsaq Saq

1. Find the slope of the tangent to the curve

y = 2> — z + 1 at the point whose x co-ordinate is

2.

° Watch Video Solution

2. Find the slope of the tangent to the curve,

y = x> — 3z + 2 at the point whose x co-ordinate is

3.


https://dl.doubtnut.com/l/_d3drtqyr1Nt2
https://dl.doubtnut.com/l/_L9KJ9kk1MjhX
https://dl.doubtnut.com/l/_aaTbBLhE9M3G

° Watch Video Solution

3. Find the slopr of the tangent to the curve

r—1
r — 2

Yy = atx # 2 and z = 10.

° Watch Video Solution

4. Find the equation of tangent and normal to the

curve y = z* — 623 + 1322 — 10z + 5 at (0,5).

° Watch Video Solution



https://dl.doubtnut.com/l/_aaTbBLhE9M3G
https://dl.doubtnut.com/l/_eBSh19usyTVc
https://dl.doubtnut.com/l/_vlvsjLqfxz3u

5. Find the equations of the tangent and normal to

the curve y = at (0,1).

1+ a2

o Watch Video Solution

6. On the curve y = 2, find a point at which the

tangent is parallel to the chord joining (0,0) and (1,1).

o Watch Video Solution

7. Find a point on the graph of the curve
y = (z — 3)°, where the tangent is parallel to the

chord joining (3,0) and (4,1)


https://dl.doubtnut.com/l/_DqPllrDZUFmb
https://dl.doubtnut.com/l/_Z7vUU30SPq1A
https://dl.doubtnut.com/l/_4zBQW6ejIEE0

° Watch Video Solution

8. Verify Rolle's theorem for the function sinx-sin2x

on [0, 7]

° Watch Video Solution

9. Find the absolute extremum of f(z) = z® is

defined on [-2,2]

° Watch Video Solution



https://dl.doubtnut.com/l/_4zBQW6ejIEE0
https://dl.doubtnut.com/l/_k9TWoc9qcndu
https://dl.doubtnut.com/l/_7ygEncp75nUf

10. Find the points of local extrema for the function

f(x) = cos4x defined on [O, g]

° Watch Video Solution

1. Find the maxima and minima of

2
T

fl@) =5+ (> 0).

° Watch Video Solution

12. Determine the intervals in which

+ 18z, Vo € R — {0} is stricly


https://dl.doubtnut.com/l/_NQqdrXoY2Oti
https://dl.doubtnut.com/l/_0R4Spfd4Nava
https://dl.doubtnut.com/l/_VbZuATeizSU0

increasing and decreasing.

° Watch Video Solution

13. The profit function p(x) of a company, selling x
items per day is given by p(x)=(150-x)x-1600. Find the
number of items that the company should sell to

get maximum profit. Also find the maximum profit.

° Watch Video Solution

14. What is differential of y?

° View Text Solution



https://dl.doubtnut.com/l/_VbZuATeizSU0
https://dl.doubtnut.com/l/_GN0wforsgS5g
https://dl.doubtnut.com/l/_Ie2k0Rvzs6Wf

15. How do you define the angle between two

intersecting curves?

o Watch Video Solution

16. Define the strictly increasing function and strictly

decreasing function on an interval.

o Watch Video Solution

17. Define the increasing function and decreasing

function on an interval.


https://dl.doubtnut.com/l/_Ie2k0Rvzs6Wf
https://dl.doubtnut.com/l/_mGIDzRBuUEJm
https://dl.doubtnut.com/l/_9OOWOyryya0M
https://dl.doubtnut.com/l/_Z3rH74MIU5LZ

° Watch Video Solution

18. What is a monotonic function?

° Watch Video Solution

19. Define Critical point of a function.

° Watch Video Solution

20. Define Stationery point of a function.

° Watch Video Solution



https://dl.doubtnut.com/l/_Z3rH74MIU5LZ
https://dl.doubtnut.com/l/_t7VkH1BlBAcN
https://dl.doubtnut.com/l/_lupZeIFyOsmD
https://dl.doubtnut.com/l/_WMIdzoTCTd9C

21. Define local maxima and local minima (or) What is

second derivative test?

° Watch Video Solution

22. Define Rolles mean value theorem.

° Watch Video Solution

23. Define Lagrange's Mean value theorem.

° Watch Video Solution



https://dl.doubtnut.com/l/_WMIdzoTCTd9C
https://dl.doubtnut.com/l/_BG2Eu8aCQdIC
https://dl.doubtnut.com/l/_kzvJMllNwvBp
https://dl.doubtnut.com/l/_6XAiWkPfiTEU

10 1 Errors And Approximations Vsaq Spq

1. If y =2+ 3z + 6 then find Ay and dy when

x=10, Ax=0.1.

° Watch Video Solution

2.Find the approximate value of 1/25.001

° Watch Video Solution

3. Find the approximate value of /17

‘ ° Watch Video Solution



https://dl.doubtnut.com/l/_7ALSm3IhA2at
https://dl.doubtnut.com/l/_HTkMUYbZ2RUH
https://dl.doubtnut.com/l/_DWYZV0GaOfL5

10 2 Tangent And Normal Saq Spq

1. Find the equations of the tangent and the normal

to the curve y = x3 + 422 at (-1,3)

° Watch Video Solution

2. Find the equations of tangent and normal to the

curve xy =10 at (2, 5)

° Watch Video Solution



https://dl.doubtnut.com/l/_DWYZV0GaOfL5
https://dl.doubtnut.com/l/_0n3S1f12Op7R
https://dl.doubtnut.com/l/_Q9b1MYhFUHR0
https://dl.doubtnut.com/l/_7BCY9dKr1QpB

3.ST the curves 622 — bz + 2y = 0, da® + 8y2 =3

1 1
touch each otherat | =, = |.
ouch each other a (2,2)

o Watch Video Solution

4. Find the value of k, so that the length of the

subnormal at any point on the curve zy® = aftlis

a constant.

o Watch Video Solution

5. Find the length of subtangent, subnormal at a

point on the curve


https://dl.doubtnut.com/l/_7BCY9dKr1QpB
https://dl.doubtnut.com/l/_ep297HShaqQ5
https://dl.doubtnut.com/l/_RY3rewLLSx5F

x=a(cost+sint), y=a(sint-tcost)

° Watch Video Solution

6. Find the lengths of subtangent and subnormal at

: . (T
a point on the curve y = bsm(g)

0 Watch Video Solution

7. Find the angle between the curves

z+y+2=0and 22 +y> - 10y =0

° Watch Video Solution



https://dl.doubtnut.com/l/_RY3rewLLSx5F
https://dl.doubtnut.com/l/_rAOKnmZDa0YN
https://dl.doubtnut.com/l/_KFj8escFWgbN
https://dl.doubtnut.com/l/_Tu7YmnMOmIH8

8. Find the angle between the curve and line given
below :2y — 9z = 0,3z +4y =0 (in the 4%

quadrant)

° Watch Video Solution

9. Find the angle between the curve y* = 4z and

2’ +y* =5

o Watch Video Solution

10. Find the angle between the cures given below :

y* = 8z, 4x” + y* = 32


https://dl.doubtnut.com/l/_Tu7YmnMOmIH8
https://dl.doubtnut.com/l/_mcn0bv0bNEKY
https://dl.doubtnut.com/l/_TT872A9VXl4Z

° Watch Video Solution

10 3 Rate Measure Saq Spq

1. The radius of an air bubble is increasing at the

rate of 1/2 cm/sec. At what rate is the volume of the

bubble increasing when the radius is 1 cm?

° Watch Video Solution

2. The volume of a cube is increasing at a rate of 8

cubie centimeters per second. How fast is the


https://dl.doubtnut.com/l/_TT872A9VXl4Z
https://dl.doubtnut.com/l/_qxEgIdG6u4N7
https://dl.doubtnut.com/l/_Brpp7BeZrolx

surface area increasing when the length of the edge

is 12 cm?

° Watch Video Solution

3. Let a kind of bacteria grow in such a way that at
time t sec, there are #3/2 bacteria.

Find the rate of growth at time t=4 hours.

o View Text Solution

4. A container is in the shape of an inverted cone

has height 8m and radius 6m at the top. If it is filled


https://dl.doubtnut.com/l/_Brpp7BeZrolx
https://dl.doubtnut.com/l/_za4sQ86MIcEG
https://dl.doubtnut.com/l/_6a9TySAkgnJE

with water at the rate of 2m3/minute, how fast is

the height of water changing when the level is 4m?

° Watch Video Solution

10 4 Mean Value Theorems Vsaq Spq

1. Verify Rolle's theroem for the function z* — 1 on

[-1,1].

° Watch Video Solution



https://dl.doubtnut.com/l/_6a9TySAkgnJE
https://dl.doubtnut.com/l/_UIP4mgyVlVNs

2. Verify Rolle's theorem of the function

log(a:2 + 2) — log 3 on (-1,1)

° Watch Video Solution

3. Verify Rolle's theorem for the function sinx-sin2x

on [0, ]

° Watch Video Solution

4. Verify mean value theorem for the function

f(z) = z* on [2,4]



https://dl.doubtnut.com/l/_SP4ClfOmnKMh
https://dl.doubtnut.com/l/_mk5xHnhU6ZzO
https://dl.doubtnut.com/l/_D6hpy9JH7Blr

| ¥ Vvvatcn video >oiution |

10 5 Maxima And Minima Laq Spq

1. Find two positive integers whose sum is 16 and the

sum of squares is minimum.

° Watch Video Solution

10 5 Maxima And Minima Vsaq Saq Spq

1. Find a point on the curve y==x

3, when the

tangent is parallel to the chord joining (1,1), (3,27).



https://dl.doubtnut.com/l/_D6hpy9JH7Blr
https://dl.doubtnut.com/l/_7YNHlzttAQwU
https://dl.doubtnut.com/l/_MiSRyNHw6pJC

‘ o Watch Video Solution



https://dl.doubtnut.com/l/_MiSRyNHw6pJC

