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APPLICATION OF DERIVATIVES

Sample Question

1. What is the acceleration, at the end of 2 s of the particle that moves

withrules =/t +17?

o Watch Video Solution

2.The radius of a spherical soap bubble is increasing at the rate of 0.2
cm /sec. Find the rate of increase of its surface area, when the radius is

7 cm. ( =3.141 approx)


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_hkuiZx4W5Ecg
https://dl.doubtnut.com/l/_pae2NXqeQD7a

° Watch Video Solution

3. The radius of a circle increases at a rate of 0.2 cm/s. Calculate the

rate of the increase of the area, when the radius is 5 cm.

o Watch Video Solution

3

4. Find the slope of the tangent to the curve y = 2 — xat x = 2.

o Watch Video Solution

5. Find the slope of the tangent and normal to the following curve.
(Vy = 222 + 3sinxatx=0

.. . 2 s
(i) y = (sin2z + cot z + 2)“at x = 5

° Watch Video Solution



https://dl.doubtnut.com/l/_pae2NXqeQD7a
https://dl.doubtnut.com/l/_5RmGN1W5iheQ
https://dl.doubtnut.com/l/_TtcHKNAAwhXd
https://dl.doubtnut.com/l/_GQdi2vK2Xviu

2 2
6. Find points on the curve T + 3—5 = 1 at which the tangents are

(i) Parallel to X-axis.

(ii) Parallel to Y-axis.

° Watch Video Solution

7. Find the equations of the tangent and normal to the curve

z2/3 —|—y2/3 =2at(,1).

° Watch Video Solution

8. The tangent to the curve y = 22> — 7z + 3 at certain point is
parallel to the straight line y = x + 2. Find the equation of this tangent

and the point, where it cuts Y-axis.

° Watch Video Solution



https://dl.doubtnut.com/l/_tTWm6iIyQ46D
https://dl.doubtnut.com/l/_nlVZzjGtBw1U
https://dl.doubtnut.com/l/_fwtyTIwH33a5

9. Prove that the curves # = y? and zy = k cut at right angles, if

8k = 1.

° Watch Video Solution

10. Show that f(x) = 3z + 5 is a strictly increasing function on R.

° Watch Video Solution

1. If a is a real number such that 0 < a < 1, show that the function

f(z) = a” is strictly decreasing on R.

° Watch Video Solution

12. Show that the function f(z) = x® — 6z® 4+ 12z — 18 is an

increasing function on R.

| o Wiak~hh \idAaA CAlLiikiAan



https://dl.doubtnut.com/l/_t7wkKTTxflhC
https://dl.doubtnut.com/l/_NSU8Tw47MtK7
https://dl.doubtnut.com/l/_CRKCUhd05E3F
https://dl.doubtnut.com/l/_wh2nP6mpxL9J
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13. Show that the function f(z) = cos®z is strictly decreasing on
®3)
) 2 .

o Watch Video Solution

14. Prove that the function f given by f(x) = logsin x is strictly increasing

7r i ) 7r
on (O, 5) and strictly decreasing on (E’ 7r)

° Watch Video Solution

15. Find the intervals in which the function f given by

f(x) = 4z — 62> — 72z + 30 is increasing and decreasing.

° Watch Video Solution



https://dl.doubtnut.com/l/_wh2nP6mpxL9J
https://dl.doubtnut.com/l/_A9MVwMKKuYhH
https://dl.doubtnut.com/l/_j5zrZEYAXjAj
https://dl.doubtnut.com/l/_JtLCtgO59m8z

16. Write the interval in which the function sin® z — z is increasing.

o Watch Video Solution

17. Find interval (s) in which the function

f(z) = sinx + cosz, z € (0, 7/2) is increaing or decreasing.

° Watch Video Solution

18. Find the extreme points of the function f(z) = = — 62> + 9z — 8.
Specify if the extremum is a maximum or minimum. Also, find the

extreme values.

° Watch Video Solution

19. Find the extreme points of the function f(z) = (z — 1) and also

find the extreme values.


https://dl.doubtnut.com/l/_VxlaoDjk6KGT
https://dl.doubtnut.com/l/_d8XyRrLL9kMP
https://dl.doubtnut.com/l/_gjERQYlSYw00
https://dl.doubtnut.com/l/_4yvOU1hehkon

° Watch Video Solution

1
2+ 2

20. Find the extremum, if any of the function f(z) =

o Watch Video Solution

21. Find maximum and minimum values of the following functions

(i) f(x) = /T — z,wherex > 0

(i) f(z) = ° , wherel < z < 4

(z —1)(x —4)

° View Text Solution

22. Test the function y = 2® + 6 for extreme values.

° Watch Video Solution



https://dl.doubtnut.com/l/_4yvOU1hehkon
https://dl.doubtnut.com/l/_mJBFdjDaYtiI
https://dl.doubtnut.com/l/_DsoSWbUheWJw
https://dl.doubtnut.com/l/_gTBXp4ZHumJa

23. Test the function f(z) = x° for extreme values.

o Watch Video Solution

24. Find the absolute maximum value of f(z) = 2z° — 24z + 107 in

the interval [1, 3].

° Watch Video Solution

25, Find the greatest

f(z) = — x + 2sinx on|0, 27]

and least values of

° Watch Video Solution

26. Find two positive numbers x and y such that x +y = 60 and zy° is

maximum.

| o Wiak~hh \idAanA CAlLiikiAan


https://dl.doubtnut.com/l/_gRXF1MljxrWj
https://dl.doubtnut.com/l/_iBUKHwlvOxGc
https://dl.doubtnut.com/l/_q7LNYBmxR6cO
https://dl.doubtnut.com/l/_DDyKF861mqQz
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27. Show that the height of the cylinder of maximum volume that can

2
be inscribed in a sphere of radius R is —R Find the volume of the

largest cylinder inscribed in a sphere of radius R.

° Watch Video Solution

28. Show that the semi-vertical angle of right circular cone of given

surface area and maximum volume is cosec ™ '(3).

o Watch Video Solution

29. If y=3z2+ 5z + 3, then find Ay and dy, when x = 3 and

Az = 0.02

° Watch Video Solution



https://dl.doubtnut.com/l/_DDyKF861mqQz
https://dl.doubtnut.com/l/_VtAoM25jD1Pk
https://dl.doubtnut.com/l/_zm4mLLcpyXIL
https://dl.doubtnut.com/l/_QOUQK5vGJ5yC
https://dl.doubtnut.com/l/_N55cQbowRMbJ

30. Use differential to approximate (25)1/3.

o Watch Video Solution

31. Find the approximate value of log;,10.1, it is being given that

].Oglo e = 0.4343.

° Watch Video Solution

32. If the radius of a sphere is measured as 9 cm with an error of 0.03

cm, then find the approximate error in calculating its volume.

° Watch Video Solution

Question For Practice Part | Very Short Answer Type Questions


https://dl.doubtnut.com/l/_N55cQbowRMbJ
https://dl.doubtnut.com/l/_Dmm5mNg9I8OQ
https://dl.doubtnut.com/l/_kxM5t30sxVOp

1. What is the acceleration at the end of 3s of the particle that moves

with therule S = 3t2 + 5t + 27?7

o Watch Video Solution

2. The radius of a circle is increasing at the rate of 0.7 cm/s. What is the

rate of increase of its circumference ?

° Watch Video Solution

3. The side of an equilateral triangle is increase at the rate of 2 cm/s.
Find the rate at which the area increases, when the side of the triangle

is10cm ?

° Watch Video Solution



https://dl.doubtnut.com/l/_Lre1Q3eQm57L
https://dl.doubtnut.com/l/_d8x850aGtgFK
https://dl.doubtnut.com/l/_zuWJ3gTGrXrT

1
4. The radius of an air bubble is increasing at the rate of 3 cm/s. At

what rate is the volume of bubble increasing, when the radius is 1cm ?

° Watch Video Solution

Question For Practice Part | Short Answer Type Questions

1.The length x of a rectangle is decreasing at the rate of 5 cm/min and
the width y is increasing at the of 4 cm/min. When x=8cm and y =6
cm, find the rate of change of

(i) the perimeter.

(ii) the area of the rectangle.

o Watch Video Solution

2. The volume of a cube is increasing at a rate of 9 cm?® /5. How fast is

the surface area increasing when the length of an edge is 10 cm ?



https://dl.doubtnut.com/l/_Sw35srzdayCH
https://dl.doubtnut.com/l/_xgxtV5Tbh9Ps
https://dl.doubtnut.com/l/_t09otISJ26zi

I o Watch Video Solution

3. An Airforce plane is ascending vertically at the rate of 100 km/h. If the
radius of the Earth is r km, then how fast is the area of the Earth visible

from the plane increasing at 3 min after it started ascending ? Given

that the visible area A at height h is given by A = 2772 T
r

° Watch Video Solution

4. Car starts from a point P at time t = 0 second and stops at point Q.

The distance x, in metres, covered by it, in t seconds is given by
t
x =t (2 — §> Find the time taken by it to reach at Q and also find

distance between P and Q.

o Watch Video Solution

Question For Practice Part li Very Short Answer Type Questions



https://dl.doubtnut.com/l/_t09otISJ26zi
https://dl.doubtnut.com/l/_bEwDEuyOVDme
https://dl.doubtnut.com/l/_WKDnM8YRYTDW
https://dl.doubtnut.com/l/_25vkK3oMOBz0

1. Find the slope of the tangent to the curve y = 3z* — 4z at x= 4.

o Watch Video Solution

2. Find the slope of the normal

0
£ =acos’d and y = asin® fath = 1

to the curve

° Watch Video Solution

3. Write the equation of the tangent to the curve y=[x] at the point

(-2,2).

° Watch Video Solution

4. Determine the point on the curve y = In x, at which the tangent will

be parallel to the chord joining the points P(1, 0) and Q(e, 1).

| o Watch Video Solution


https://dl.doubtnut.com/l/_25vkK3oMOBz0
https://dl.doubtnut.com/l/_4BvcAM9Sha2i
https://dl.doubtnut.com/l/_81xqgtfXcpfj
https://dl.doubtnut.com/l/_U172Fx7wwusi

Question For Practice Part li Short Answer Type Questions

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

LE2 2

v ,
i 1 at the point (y/2a, b).

° Watch Video Solution

2.Find the points on the curve 4z + 9y® = 1, where the tangents are

perpendicular to the line 2y + x = 0.

° Watch Video Solution

3. Find the equations of the normal to the curve y = 3 + 2z + 6,

which are parallel to line x 4+ 14y + 4 = 0.

o Watch Video Solution



https://dl.doubtnut.com/l/_U172Fx7wwusi
https://dl.doubtnut.com/l/_WaReshEE8igq
https://dl.doubtnut.com/l/_d4Zu5qbo0N5n
https://dl.doubtnut.com/l/_NgyG0eH6ui3L

4. Find the equations of the tangent to the curve y = 2% — 2z + 7,
which is
(i) parallel to the line2z —y + 9 = 0.

(ii) perpendicular to the line 5y — 15z = 13.

o Watch Video Solution

5. Find the equation of the tangent to the curve y = /52 — 3 — 2,

which is parallel to the line 4z — 2y 4+ 3 = 0.

o Watch Video Solution

6. Find the equations of the tangent and the normal to the curve
x—7
(z —2)(z — 3)

Y= at the point, where it cuts the X-axis.

o Watch Video Solution



https://dl.doubtnut.com/l/_NgyG0eH6ui3L
https://dl.doubtnut.com/l/_XiwZar2wcYAV
https://dl.doubtnut.com/l/_9Co9mYOs61uH
https://dl.doubtnut.com/l/_CCJWYm9EFohU
https://dl.doubtnut.com/l/_JxgzBkrHcE3P

7. Find the equation of tangents to the curve y = (:c3 — 1) (z —2) at

the points, where the curve cuts the X-axis.

° Watch Video Solution

8. For the curve y = 4> — 2z° , find all the points at which the

tangent passes through the origin.

° Watch Video Solution

9.Find the points on the curve 9y® = 2> where the normal to the curve

makes equal intercepts on the axes.

o Watch Video Solution

Question For Practice Part li Long Answer Type Questions



https://dl.doubtnut.com/l/_JxgzBkrHcE3P
https://dl.doubtnut.com/l/_UwV5eRONAL1l
https://dl.doubtnut.com/l/_xkaCXbkgDwYE

1. Find the tangent to the curve
y=-cos(z+y),0 <z <2r

which is parallel to the line z + 2y = 0.

o Watch Video Solution

2.If x cos a + ysina = pis a tangent to the curve
n_q ny
(2) + <2> = 1then so that
a b
7

(acosa)” + (bsina)™ = p".

o Watch Video Solution

3. Prove that the sum of the cubes of the intercepts on the coordinate

3
4

3 3
axes of any tangent to the curve % 4 y% = a* is a constant.

o View Text Solution



https://dl.doubtnut.com/l/_1GqybFWbSQNv
https://dl.doubtnut.com/l/_3augQKAjiUUW
https://dl.doubtnut.com/l/_04fgkSZ5H5Lp

4. Show that the equation of normal at any point on the curve

& = 3cosf — cos® 6,y = 3sinf — sin’ 0134(ycos30 — zsin® 9) = 3sin4d

o Watch Video Solution

5. Prove that all normals to the curve
x = acost + atsint,y = asint — atcost are at a distance a from

the origin.

o Watch Video Solution

6. Find the equation of the normal at a point on the curve z? = 4y,
which passes through the point (1, 2). Also, find the equation of the

corresponding tangent.

° Watch Video Solution



https://dl.doubtnut.com/l/_lifmsXPCWrOq
https://dl.doubtnut.com/l/_K2lMWvMGMoQh
https://dl.doubtnut.com/l/_K6LQLhGYTHM8
https://dl.doubtnut.com/l/_utso5nyp7zsc

7. Find the value of p for which the curves

z? = 9p(9 — y) and z? = p(y + 1) cuts each other at right angles.

o Watch Video Solution

2 2
x
8. Find the condition for the curves — — v _ 1 and zy = ¢ to

a? b2

intersect orthogonally.

° Watch Video Solution

9. Find the condition that curves 2z = y* and 2zy = k intersect

orthogonally.

° Watch Video Solution

10. Show that the curves 4z = y* and 4zy = k cuts at right angles, if

k? = 512.


https://dl.doubtnut.com/l/_utso5nyp7zsc
https://dl.doubtnut.com/l/_0ZRYhPSqoKiU
https://dl.doubtnut.com/l/_df38lMpG1sGm
https://dl.doubtnut.com/l/_O1TkrWJisuSU

° Watch Video Solution

1. Show that the condition that the curves

az® + by? =1 and a;z® + by? = 1 should intersect orthogonally

h that - = =
such that — — — = — — —.
a b ai bl

° Watch Video Solution

Question For Practice Part lii Very Short Answer Type Questions

3
1. Prove that f(z) = = + 7 is strictly decreasing for x € R, (z # 0).

o Watch Video Solution

2. Find the intervals in which the function y = —— is increasing and
x

decreasing.

| ° Watch Video Solution


https://dl.doubtnut.com/l/_O1TkrWJisuSU
https://dl.doubtnut.com/l/_UTpC62mCfxcK
https://dl.doubtnut.com/l/_1GdAF3eZesbs
https://dl.doubtnut.com/l/_IpcNnazjgR4l

3. etermine the sub-interval of (— %, %), in which f(x)=tan x-4x is

increasing.

° Watch Video Solution

Question For Practice Part lii Short Answer Type Questions

1. Find the value(s) of x for which y = [z(z — 2)]? is an increasing

function.

° Watch Video Solution

2. Show that for a > 1, f(z) =+/3sinz —cosz —2azx +b is

decreasing in R.

° Watch Video Solution



https://dl.doubtnut.com/l/_IpcNnazjgR4l
https://dl.doubtnut.com/l/_oCGX8lbpnyu3
https://dl.doubtnut.com/l/_XvlsEM7qhFfL
https://dl.doubtnut.com/l/_ezMJVkUaGHz8

3. Find the intervals in which the following functions is increasing or
decreasing.

f(z) = — 22 —92% — 122 + 1

o Watch Video Solution

4. Find the intervals in which the following functions is increasing or

decreasing.
3
flz) = §x4 — 42 — 452% + 51

o Watch Video Solution

5. Find the intervals in which the following functions is increasing of

decreasing.

° Watch Video Solution



https://dl.doubtnut.com/l/_wqFFXS4gClku
https://dl.doubtnut.com/l/_E6nHEbdlOnsR
https://dl.doubtnut.com/l/_OnT3VvdvTL2d
https://dl.doubtnut.com/l/_MwLs1r1vfwGN

6. Find the intervals in which the following functions is increasing or
decreasing.

f(z) = 32* —42® — 122 + 5

° Watch Video Solution

7. Find the intervals in which the following functions is increasing or
decreasing.

f(z) =sinz + cosz,0 <z < 2rm

° Watch Video Solution

8. Find the intervals in which the following functions is increasing of
decreasing.

f(z) = sin*z + cos*z,0 <z < %

o Watch Video Solution



https://dl.doubtnut.com/l/_MwLs1r1vfwGN
https://dl.doubtnut.com/l/_I3IoQUlF8X3n
https://dl.doubtnut.com/l/_aSDV84J7Y7jv
https://dl.doubtnut.com/l/_qwJ0D7a8fGrg

* <log(l+ ) <xforx >0

9. Prove that
1+

° Watch Video Solution

Question For Practice Part Iv Very Short Answer Type Questions

1. Write the set of points, where the function f(z) = 2* has relative

(local) extreme.

° Watch Video Solution

2. Answer with reasons, whether the following function has a relative

(local) maximum at x = 2 or not.
T 0<zx<1

flz) =<1 1<z<2
33—z 2<z<3

o Watch Video Solution



https://dl.doubtnut.com/l/_qwJ0D7a8fGrg
https://dl.doubtnut.com/l/_bZ5RqRr7YFwN
https://dl.doubtnut.com/l/_GEbQDgTwMFmg
https://dl.doubtnut.com/l/_sFb0KZg3Dacg

3. Prove that, if f(z) = ag+ a1z + asz* and 0 < ap < a1 < a2,

then f(x) has only one minima at x = 0.

° Watch Video Solution

4.1t is given that at x = 1, the function z* — 62z% + az + 9 attains

maximum value on the interval |0, 2|. Find the value of a.

o Watch Video Solution

5.Find the least value of f(z) = e* + e *.

° Watch Video Solution

T
6. Prove that f(z) = sinz + /3 cos £ has maximum value at z = 5

° Watch Video Solution



https://dl.doubtnut.com/l/_sFb0KZg3Dacg
https://dl.doubtnut.com/l/_RqyOSoqTkcfZ
https://dl.doubtnut.com/l/_ltK4VWw8ijGz
https://dl.doubtnut.com/l/_HQAvVZ6Jqk0U

7.Show that sinz(1 + cosz), ¢ € |0, 7| is maximum value at z = 3

o Watch Video Solution

Question For Practice Part Iv Short Answer Type Questions

1. Find all the points of local maxima and local minima of the function

3
flz) = — Za:4 — 8z° — 475:1:2 + 105.

° Watch Video Solution

2. Find the number of local maxima and local minima points in

f(z) = 22° — 32% — 122 + 4.

o Watch Video Solution



https://dl.doubtnut.com/l/_DbKfkNF7JPbk
https://dl.doubtnut.com/l/_NS0cLM7hy7em
https://dl.doubtnut.com/l/_kF4RP5yOvQ6M

3. Show that (a:5 — 52* + 5% — 1) has local maximum value when x =

1, a local minimum value when x = 3 and neither when x = 0.

° Watch Video Solution

4. Find the points at which the

f(z) = (x — 2)*(z + 1)® has
(i) local maxima.
(ii) local minima.

(iii) point of inflection.

function f given by

° Watch Video Solution

5. Find the maximum and minimum values, if any of the following

functions.

f(z)=|z+2—1or g(z) = —|z+1] +3

° Watch Video Solution



https://dl.doubtnut.com/l/_vcTq8QxBwcwm
https://dl.doubtnut.com/l/_QZjuP7vV994v
https://dl.doubtnut.com/l/_eP607HcBsMPs

6. Find the local maximum and local minimum values of

(z —1)(z — 6)
z — 10

,x # 10.

° Watch Video Solution

7. Find the local maximum and local minimum values of the function

o Watch Video Solution

1 T
8. Prove that the maximum value of (—) is e=.
T

o Watch Video Solution

9. Find the point of local maxima and local minima of the function

f(z) =sinz —cosz,0 < x < 2.


https://dl.doubtnut.com/l/_eP607HcBsMPs
https://dl.doubtnut.com/l/_oAuIUJMjk1BJ
https://dl.doubtnut.com/l/_7GUo1PE2pQDf
https://dl.doubtnut.com/l/_IKrO67pr8AaX
https://dl.doubtnut.com/l/_B676x0AgiSA9

Also, find the local maximum and local minimum values.

o Watch Video Solution

10. Find the local maximum and local minimum value of the function

f(z) = (2cosx + =), where0 < z <

o Watch Video Solution

1. Find the maximum and minimum values of

f(z) = secz + logcos’z, 0 < z < 2.

° Watch Video Solution

12. Show that sinf @cos?@ attains a maximum value, when

9:ta,n_1‘/£.
q

o Watch Video Solution



https://dl.doubtnut.com/l/_B676x0AgiSA9
https://dl.doubtnut.com/l/_q75BnsVLd9HO
https://dl.doubtnut.com/l/_Ish2o07UspVX
https://dl.doubtnut.com/l/_VsGBtyAQHQPZ

13. Find the absolute maximum and minimum values of

f(x) = 22> — 24z + 57 in the interval [1, 3].

o Watch Video Solution

14. Find the difference between the greatest and least values of the
m 7r]

function f(:):) = sin2x — z,on [_ k)

° Watch Video Solution

15. Find the absolute maximum and absolute minimum values of the

function f given by f(z) = cos®z + sinz, z € [0, 7].

° Watch Video Solution



https://dl.doubtnut.com/l/_VsGBtyAQHQPZ
https://dl.doubtnut.com/l/_QC5L7MfQFZRS
https://dl.doubtnut.com/l/_hjT5vkeADcy5
https://dl.doubtnut.com/l/_bkpr5fARABtY

16. Find two positive numbers whose sum is 16 and the sum of whose

squares is minimum.

o Watch Video Solution

17. Prove that the largest rectangle with a given perimeter is a square.

° Watch Video Solution

Question For Practice Part Iv Long Answer Type Questions

1.Find the point P on the curve y* = 4az, which is nearest to the point

(11a, 0).

° Watch Video Solution



https://dl.doubtnut.com/l/_hDyIIZlqtQjt
https://dl.doubtnut.com/l/_3bVdvcqX3ChH
https://dl.doubtnut.com/l/_iWT8XxWYGrgy

2. A jet of enemy country is flying along the curve z? = 4y. A soldier
placed at point (-1, 2) wants to shoot down the jet of enemy, when it is

nearest to him. Find the nearest point to the soldier.

o Watch Video Solution

3. Show that the height of a closed right circular cylinder of given

surface and maximum volume is equal to diameter of base.

o Watch Video Solution

4. Show that the right circular cone of least curved surface area and

given volume has an altitude equal to 1/2 times the radius of the base.

° Watch Video Solution



https://dl.doubtnut.com/l/_4V2lBU7v1hkI
https://dl.doubtnut.com/l/_itBnQO8naIPy
https://dl.doubtnut.com/l/_jundtr1ep8lN

5. Prove the semi-vertical angle of the right circular cone of given

volume and least curved surface area is cot ~* /2.

° Watch Video Solution

6. Show that the semivertical angle of a cone of given slant height is

tan! 1/2 when its volume is maximum.

o Watch Video Solution

7. Show that the semi-vertical angle of the cone of the maximum
cos ~1(1)

volume and of given slant height is
V3

° Watch Video Solution

8. Show that the radius of the right cicular cylinder of greatest curved

surface that can be inscribed in a given cone is half the redius of the


https://dl.doubtnut.com/l/_7hmI8yNrD9f1
https://dl.doubtnut.com/l/_jAXJIjGd7Um5
https://dl.doubtnut.com/l/_gnROAHJJUIlj
https://dl.doubtnut.com/l/_sdrDqMz6FKhm

base of the cone.

o Watch Video Solution

9. Show that the altitude of the right circular cone of maximum volume
L o Ar
that can be inscribed in a sphere of radius r is R

8
Also, show that the maximum volume of the cone is o7 of the volume

of the sphere.

° View Text Solution

10. Find the area of greatest rectangle that can be inscribed in an

2 2

eII|pse — t 5 L

W2 = 1.

o Watch Video Solution



https://dl.doubtnut.com/l/_sdrDqMz6FKhm
https://dl.doubtnut.com/l/_NgRPM6HOKKrm
https://dl.doubtnut.com/l/_ZbeLRObQhNRK

11. An isosceles triangle of vertical angle 20 is inscribed in a circle of

s
radius a. Show that the area of triangle is maximum when 6 = 5

° Watch Video Solution

Question For Practice Part V Very Short Answer Type Questions

1. What is the principal part ?

° View Text Solution

2. Absolute error

° Watch Video Solution

3. Percentage error

| nlll . 1 wwe 1 Pl 1 e


https://dl.doubtnut.com/l/_1HnqGLK7yoQv
https://dl.doubtnut.com/l/_4ByTLBWf4sRR
https://dl.doubtnut.com/l/_0kPpfHF94a8g
https://dl.doubtnut.com/l/_m2MsUvh8lx4t

I ¥ Vvvaldn vidco S0I1ution

4, Relative error and

o Watch Video Solution

5. Find the relation between the relative error and percentage error.

° Watch Video Solution

6. Write df, when f(z) = \/z,z = 4 and Az = 0.2.

° Watch Video Solution

Question For Practice Part V Short Answer Type Questions


https://dl.doubtnut.com/l/_m2MsUvh8lx4t
https://dl.doubtnut.com/l/_KBQ4xm4LxS9Y
https://dl.doubtnut.com/l/_Xn8IxzHcSrvq
https://dl.doubtnut.com/l/_e6HGmTofMVOP

1. If y=3z?+5z+3, then find Ay and dy, when x = 3 and

Az = 0.02

° Watch Video Solution

2. Using differentials, find approximate value

v49.5

° Watch Video Solution

3. Find an approximate value of 4/16.04 using differential.

° Watch Video Solution

4. Using differentials, find approximate value

17 1/4
(&)

.



https://dl.doubtnut.com/l/_Q4ZJd3IUZ9a3
https://dl.doubtnut.com/l/_cZcti1cAPQNa
https://dl.doubtnut.com/l/_E4cr9C2TOyhf
https://dl.doubtnut.com/l/_9JzZtE0IhFXi

| ¥ Vvatch viaeo solution

5. Using differentials, find approximate value

(3.968)%/2

o Watch Video Solution

6. Using differentials, find approximate value

(255)%/4

o Watch Video Solution

7. Using differentials, find approximate value

(0.0037)"/2

° Watch Video Solution



https://dl.doubtnut.com/l/_9JzZtE0IhFXi
https://dl.doubtnut.com/l/_2REgBO1WgXmh
https://dl.doubtnut.com/l/_0rcxFCscrwZ4
https://dl.doubtnut.com/l/_Vd24fkz0WJ1L

8. Using differentials, find approximate value

(0.999) %

° Watch Video Solution

9. Using differentials, find approximate value

(1.999)°

° Watch Video Solution

10. Using differentials, find approximate value

/0.082

o Watch Video Solution

11. Using differentials, find approximate value

(81.5)'/4


https://dl.doubtnut.com/l/_ObNzzigHizOj
https://dl.doubtnut.com/l/_sz9D95JHbhTn
https://dl.doubtnut.com/l/_t9e7rpGY7WOH
https://dl.doubtnut.com/l/_drawcwnbwzdh

° Watch Video Solution

12. Using differentials, find the approximate value of tan46°, if it being

given that 1° = 0.01745 radian.

o Watch Video Solution

13. Using differential, find approximately the difference between the

volumes of two cubes of sides 2 cm and 2.01 cm.

° Watch Video Solution

14. Find approxiamately the difference between the volumes of two

cubes of sides 4 cm and 4.03 cm.

° Watch Video Solution



https://dl.doubtnut.com/l/_drawcwnbwzdh
https://dl.doubtnut.com/l/_BPfqJ7uvbJIQ
https://dl.doubtnut.com/l/_mdx4kWE7H0wh
https://dl.doubtnut.com/l/_mjfItUp9Zk3P

15. Find the approximate change in the volume V of a cube of side x m

caused by decreasing the side by 1%.

° Watch Video Solution

16. Find the approximate change in the volume V of a cube of side x m

caused by increasing the side by 2%.

o Watch Video Solution

17. Find the approximate change in the volume V of a cube of side x m

caused by increasing the side by 2%.

o Watch Video Solution

18. A circular metal plate expands under heating, so that its radius

increase by 2%. Find the approximate increase in the area of the plate,


https://dl.doubtnut.com/l/_NUN2mWTCMj5q
https://dl.doubtnut.com/l/_VZqC5jAukQZh
https://dl.doubtnut.com/l/_nuqUCTkBHCwB
https://dl.doubtnut.com/l/_HrPT8sqmJcLc

if the radius of the plate before heating is 10 cm.

o Watch Video Solution

19. Show that the relative error in computing the volume of a sphere,
due to an error in measuring the radius, is approximately equal to

three times the relative error in the radius.

° Watch Video Solution

Odisha Bureau S Textbook Solutions Exercise 8 A

1. Find the velocity and acceleration at the end of 2 seconds of the

particle moving according to the following rules. s = 2t* + 3t + 1

° Watch Video Solution



https://dl.doubtnut.com/l/_HrPT8sqmJcLc
https://dl.doubtnut.com/l/_AlrLrjiqECmj
https://dl.doubtnut.com/l/_ldy9o44f6PB6

2. Find the velocity and acceleration at the end of 2 seconds of the

particle moving according to the following rules.s = 1/t + 1

o Watch Video Solution

3. Find the velocity and acceleration at the end of 2 seconds of the

3
particle moving according to the following rules. s = Et +1

o Watch Video Solution

4. Find the velocity and acceleration at the end of 2 seconds of the
particle moving according to the following rules.

s =t — 6t + 15t + 12

° Watch Video Solution



https://dl.doubtnut.com/l/_vt08OnzdqiEv
https://dl.doubtnut.com/l/_0dV8zxgF9aac
https://dl.doubtnut.com/l/_COTywu2vptmZ

5. The sides of an equilateral triangle are increasing at the rate of /3
cm/sec. find the rate at which the area of the triangle is increasing

when the side is 4 cm long.

o Watch Video Solution

6. Find the rate at which the volume of a spherical balloon will increase
when its radius is 2 meters if the rate of increase of its redius is 0.3

m/min.

o Watch Video Solution

7.The surface area of a cube is decreasing at the rate of 15 sq. cm/sec.

Find the rate length of the edge is 5 cm.

° Watch Video Solution



https://dl.doubtnut.com/l/_CD1Jku7fe7F5
https://dl.doubtnut.com/l/_EmvvYRg5pCR8
https://dl.doubtnut.com/l/_o8D5uUCxaDO9

Odisha Bureau S Textbook Solutions Exercise 8 B

1. Find the equations to the tangents and normals to the following

curves at the indicated points. Y = 222 + 3ate = — 1

o Watch Video Solution

2. Find the equations to the tangents and normals to the following

curves at the indicated points. y = z* — z atz = 2

o Watch Video Solution

3. Find the equations to the tangents and normals to the following

curves at the indicated points.y = \/z + 2z + 6 atz = 4

° Watch Video Solution



https://dl.doubtnut.com/l/_6sUDhyOft0e7
https://dl.doubtnut.com/l/_TzUBNBe4LU8R
https://dl.doubtnut.com/l/_CAuFXT22TSmE

4. Find the equations to the tangents and normals to the following

curves at the indicated points.Y = /3sinz + cos zatz = 3

° Watch Video Solution

5. Find the equations to the tangents and normals to the following

curves at the indicated points. y = (logz)? at x = 1/e’

o Watch Video Solution

6. Find the equations to the tangents and normals to the following

atx=2"

curves at the indicated points. y =
ogzT

o Watch Video Solution

7. Find the equations to the tangents and normals to the following

curves at the indicated points.y = ze” atz = 0


https://dl.doubtnut.com/l/_Jv9QK5WMLv5j
https://dl.doubtnut.com/l/_hATwUEcs0rFh
https://dl.doubtnut.com/l/_cuZmgxzue3mw
https://dl.doubtnut.com/l/_lz8aMqKabnok

° Watch Video Solution

8. Find the equations to the tangents and normals to the following
curves at the indicated points. y = a(thita — sinf), y = a(1 — cos 0)

T
9 = —
@ 2

° Watch Video Solution

9. Find the equations to the tangents and normals to the following
curves at the indicated points. (x/a)"2/3 +(y/b) 2/3 = 1at(a cos”3 theta, b

sin”3 theta)

° Watch Video Solution

10. Find the point on the curve y> — z? + 2z — 1 = 0

where the tangent is parallel to the x - axis.

o Watch Video Solution



https://dl.doubtnut.com/l/_lz8aMqKabnok
https://dl.doubtnut.com/l/_fbDFykskbc3r
https://dl.doubtnut.com/l/_6jkMyJe4zIlL
https://dl.doubtnut.com/l/_LRfTOZYH7658

11. Find the point (S) on the curve

3at 3at?

T 1+t2’y: 1+ ¢2

where the tangent is perependicular to the line 4x+3y+5=0.

o Watch Video Solution

12. Find the point on the curve 2% + ¢ — 4zy + 2 = 0

where the normal is paralell to the x-asis.

o Watch Video Solution

13. Show that the line y = mx + ¢ touches the parabola y* = 4ax if ¢

a
m’

° Watch Video Solution



https://dl.doubtnut.com/l/_LRfTOZYH7658
https://dl.doubtnut.com/l/_YTma5kIZrKyT
https://dl.doubtnut.com/l/_a24u9epUy1eU
https://dl.doubtnut.com/l/_wjpFQ0FgjtKz

14.Show that the line y = mx + c touches the ellips

2 2
T
a—2+Z—2:1 if & = a’m? + b2

° Watch Video Solution

15. Show that the sum of the intercepts on the coordinate axes of any

tangent to the curve /= + /¥ = /a is constant,

o Watch Video Solution

16. Show that the curves y = 2" and y = 5" intersect at an angle

()

tan S o 1ns |

Note Angle between two curves is the angle between their tangents at

the point of intersection.

° Watch Video Solution



https://dl.doubtnut.com/l/_WQOsmD7ZRZle
https://dl.doubtnut.com/l/_Og7RoyA6zEVf
https://dl.doubtnut.com/l/_b6hq5GuSOAj2
https://dl.doubtnut.com/l/_ZSSvIKHyHVAb

17. Show that the curves ax® + by’ =1 and

a’z? + b'y? = 1. Inter sectatright/s if 1/a-1/b=1/a-1/b' cdot

° Watch Video Solution

18. Find the equasion of the tangents drawn from the point (1,2) to the
curve.

P — 22 —4y+8=0

° Watch Video Solution

2 2,
3 = asiIs 'y cos

19. Show that the equation of the normal to x5 + Y
theta - x sin theta = a cos 2"theta"wheretheta’ is the inclination of the

normal to x-axis.

° Watch Video Solution



https://dl.doubtnut.com/l/_ZSSvIKHyHVAb
https://dl.doubtnut.com/l/_FRsJhGQfdQF9
https://dl.doubtnut.com/l/_XwkWdmR4NxCg

20. Show that the length of the portion of the tangent to x"(2/3) +
y"(2/3) =a"(2/3)

intercepted between the axes is constant.

o Watch Video Solution

21.Find the tangent to the curve y = cos(z + y), 0 < & < 27 which is

parallel to the linex +2y=0

° Watch Video Solution

22. If tangents are drawn from the origin to the curve y = sin x, then

show that the locus of the points of contact is 2%y* = 2% — y2.

° Watch Video Solution



https://dl.doubtnut.com/l/_jtr61SOcaN16
https://dl.doubtnut.com/l/_qLsHKoAXbzua
https://dl.doubtnut.com/l/_fzBcpPHErPYR

23.Find the equation of the normal to the curve given by

& = 3cos § — cos® fy = 3 sin theta - sin"3 theta'

° Watch Video Solution

24.If z cosa + ysina = pis a tangent to the curve

o r_q
(E) " + (2) = 1then so that
a b

(acosa)” + (bsina)" = p"

o Watch Video Solution

25. Show that the tangent to the

z = a(t — sint), y = at(1 + cost) at
T

t:2

has slope.(1- pi/2)’

curve

° Watch Video Solution



https://dl.doubtnut.com/l/_CYRiDKddyi6A
https://dl.doubtnut.com/l/_Dcct75fksA0i
https://dl.doubtnut.com/l/_WxyjNa4vhIpX

Odisha Bureau S Textbook Solutions Exercise 8 C

1. Find the intervals where the following functions are (a) increasing

and (b) decreasing.y = sinz, € [0, 27]

o Watch Video Solution

2. Find the intervals where the following functions are (a) increasing

and (b) decreasing.y = Inx,z € R |

o Watch Video Solution

3. Find the intervals where the following functions are (a) increasing

and (b) decreasing.y = a®*,a > 0,z € R

° Watch Video Solution



https://dl.doubtnut.com/l/_ZPP2x5OGQn9e
https://dl.doubtnut.com/l/_jVUk1SYqh376
https://dl.doubtnut.com/l/_CLtvyxleVJFk

4. Find the intervals where the following functions are (a) increasing

and (b) decreasing.y = sinz + cosz, z € [0, 27|

o Watch Video Solution

5. Find the intervals where the following functions are (a) increasing

and (b) decreasing. y = 223 + 322 — 362 — 7

o Watch Video Solution

6. Find the intervals where the following functions are (a) increasing

and (b) decreasing.y = x £ 1

x—1’

o Watch Video Solution

7. Find the intervals where the following functions are (a) increasing

and (b) decreasing.


https://dl.doubtnut.com/l/_bGNvriFCS6l4
https://dl.doubtnut.com/l/_hmsfoH2zH8Rb
https://dl.doubtnut.com/l/_0vS5WjPhTdDe
https://dl.doubtnut.com/l/_x8T72gsBNmaM

_{a:2+1 z< —3
22— 8 +13 z> —3

o Watch Video Solution

8. Find the intervals where the following functions are (a) increasing

1
and (b) decreasing. y = 4z + o

° Watch Video Solution

9. Find the intervals where the following functions are (a) increasing

and (b) decreasing.y = (z — 1)*(z + 2)

° Watch Video Solution

10. Find the intervals where the following functions are (a) increasing

and (b) decreasing.y = In_a:, x>0
x

o Watch Video Solution



https://dl.doubtnut.com/l/_x8T72gsBNmaM
https://dl.doubtnut.com/l/_szM6yo2LaqIQ
https://dl.doubtnut.com/l/_UvKt6efRZdEZ
https://dl.doubtnut.com/l/_YDMQfQrvwvgH

11. Find the intervals where the following functions are (a) increasing

and (b) decreasing.y = tanz — 4(z — 2),x €
(-33)
232

° Watch Video Solution

12. Find the intervals where the following functions are (a) increasing

and (b) decreasing. y = sin2z — cos 2z, z € [0, 27|

o Watch Video Solution

T

e
13. Show that the function — is strictly increasing forz > p > 0.
x

o Watch Video Solution

14. Show that "2 sin x + than x ge 3x all x in (O, pi/20).



https://dl.doubtnut.com/l/_YDMQfQrvwvgH
https://dl.doubtnut.com/l/_B4JDqcNQpaRV
https://dl.doubtnut.com/l/_bNCfPVrQajkV
https://dl.doubtnut.com/l/_MjHSHT7pPzUb
https://dl.doubtnut.com/l/_iJGkBGpU7FJM

| ° Watch Video Solution

Odisha Bureau S Textbook Solutions Exercise 8 D

1. Find the extreme points of the following functions. Specify if the

extremum is a maximum or minimum. Find the extreme values.

y=z2+2z+3

o Watch Video Solution

2. Find the extreme points of the following functions. Specify if the
extremum is a maximum or minimum. Find the extreme values.

y = bx? — 225

° Watch Video Solution



https://dl.doubtnut.com/l/_iJGkBGpU7FJM
https://dl.doubtnut.com/l/_k9JA7gcDfqIE
https://dl.doubtnut.com/l/_8mSbLwPpJyFA

3. Find the extreme points of the following functions. Specify if the

extremum is a maximum or minimum. Find the extreme values.

3z
z2+1

y:

o Watch Video Solution

4. Find the extreme points of the following functions. Specify if the

extremum is a maximum or minimum. Find the extreme values.

y:x2\/1—x2

o Watch Video Solution

5. Find the extreme points of the following functions. Specify if the
extremum is a maximum or minimum. Find the extreme values.

y = 22° — 1522 — 36z + 18

o Watch Video Solution



https://dl.doubtnut.com/l/_OGBlNIvXRVZ7
https://dl.doubtnut.com/l/_Fh4pgKJDHTf4
https://dl.doubtnut.com/l/_n9nYh7gdzwGb
https://dl.doubtnut.com/l/_x2cGCQs1aOhk

6. Find the extreme points of the following functions. Specify if the
extremum is @ maximum or minimum. Find the extreme values.

y=60/(z* — z* + 25)

o Watch Video Solution

7. Find the extreme points of the following functions. Specify if the

extremum is a maximum or minimum. Find the extreme values.

y=(z—1)°

° Watch Video Solution

8. Find the extreme points of the following functions. Specify if the
extremum is a maximum or minimum. Find the extreme values.

y=(z —2)%x + 3)*

o Watch Video Solution



https://dl.doubtnut.com/l/_x2cGCQs1aOhk
https://dl.doubtnut.com/l/_yuBpsAHbATRX
https://dl.doubtnut.com/l/_jQiIOk2YwnMH
https://dl.doubtnut.com/l/_v2EJPTTmNg9L

9. Find the extreme points of the following functions. Specify if the
extremum is a maximum or minimum. Find the extreme values.

y=z+—

o Watch Video Solution

10. Find the extreme points of the following functions. Specify if the
extremum is a maximum or minimum. Find the extreme values. y =

dcos 2z — 3sin? e( W”)
cos 2x sin2z, 5 3

° Watch Video Solution

1. Find the extreme points of the following functions. Specify if the

extremum is a maximum or minimum. Find the extreme values.

. T T
Yy =SINTrCcoST,T € [g, E]

° Watch Video Solution



https://dl.doubtnut.com/l/_v2EJPTTmNg9L
https://dl.doubtnut.com/l/_k8sc3jkjOkVv
https://dl.doubtnut.com/l/_iKTwnxwWxDj4
https://dl.doubtnut.com/l/_d6mUMOYIO2ga

12. Find the extreme points of the following functions. Specify if the
extremum is a maximum or minimum. Find the extreme values.

y = cosz(1 + sinz), z € [0, 27]

° Watch Video Solution

13. Find the extreme points of the following functions. Specify if the
extremum is a maximum or minimum. Find the extreme values.

T
y =sinprcosqxr,p,q > 0,z € [0, E]

o View Text Solution

14. Find the extreme points of the following functions. Specify if the
extremum is a maximum or minimum. Find the extreme values.

y==ze ",z e (—272)

o Watch Video Solution



https://dl.doubtnut.com/l/_d6mUMOYIO2ga
https://dl.doubtnut.com/l/_zcM0Zu3FXzGg
https://dl.doubtnut.com/l/_6niUdcRRQs5B
https://dl.doubtnut.com/l/_FnyMatfGzP7b

15. Shows that the following functions do not possess maximum or

minimum. z°

° Watch Video Solution

16. Shows that the following functions do not possess maximum or

minimum. z°

° Watch Video Solution

17. Shows that the following functions do not possess maximum or

minimum. 3z° — 1222 + 16z — 15

o Watch Video Solution

18. Shows that the following functions do not possess maximum or

minimum. 4 — 3z + 322 — z°



https://dl.doubtnut.com/l/_FnyMatfGzP7b
https://dl.doubtnut.com/l/_wmaBYpWxzzdk
https://dl.doubtnut.com/l/_mFxivtDMKMN7
https://dl.doubtnut.com/l/_Q4vzouBVMShM

o Watch Video Solution

19. Shows that the following functions do not possess maximum or

minimum. In|z|, z # 0

o Watch Video Solution

20. Use the function f(z) = z'/%, z > 0to show that e™ > °.

o Watch Video Solution

21. Prove the inequality

_ 2 _
z?’e ¥ <e ' z€e€R.

° Watch Video Solution



https://dl.doubtnut.com/l/_Q4vzouBVMShM
https://dl.doubtnut.com/l/_vm0753IbxpBX
https://dl.doubtnut.com/l/_ssdE6xqWWxYQ
https://dl.doubtnut.com/l/_fG3huDhx5a05

22.Iff(x) =a ln z + bx® + z has extreme valuesatz = — land z = 2

then find a and b.

° Watch Video Solution

s
23. Show that #x € (O, —)is maximum when x = cos x.
1+ ztanez, 2

o Watch Video Solution

24. Determine the absolute maximum and absolute minimum of the

following function on [-1, 1].

(z—1)° >0

o Watch Video Solution

1-a? on (-1,2)

25.Find extreme value of f(z). =
22—z 0<z<?2

{ z 1<2<0



https://dl.doubtnut.com/l/_w1AbVTcU0dqV
https://dl.doubtnut.com/l/_aBacN5pFF13G
https://dl.doubtnut.com/l/_CHMTQlzhnbIM
https://dl.doubtnut.com/l/_vbGPkxFjV6oZ

| ° Watch Video Solution

26. Find two numbers x and y whose sum is 15 such that zy’ is

maximum.

o Watch Video Solution

27. If then sum of two positive numbers in constant then show that

their product is maximum when they are equal.

° Watch Video Solution

28. Determine a rectangle of area 25sq. Units which has minimum

perimeter.

° Watch Video Solution



https://dl.doubtnut.com/l/_vbGPkxFjV6oZ
https://dl.doubtnut.com/l/_hTUWGLVUpt9K
https://dl.doubtnut.com/l/_gmEryHmyGDhl
https://dl.doubtnut.com/l/_4BjvdiwC7ubO

29. Find the altitude of a right circular cylinder of maximum volume

inscribed in a sphere of radius r.

o Watch Video Solution

30. Show that the radius of the right cicular cylinder of greatest curved
surface that can be inscribed in a given cone is half the redius of the

base of the cone.

° Watch Video Solution

31. Show that the semivertical angle of a cone of given slant height is

tan! v/2 when its volume is maximum.

° Watch Video Solution



https://dl.doubtnut.com/l/_KbG9IeirJzea
https://dl.doubtnut.com/l/_opZ4aqt3YpnW
https://dl.doubtnut.com/l/_dGc2soJknaNr

32. A cylindrical open water tank with a circular base is to be made out
of 30 sq metres of metal sheet. Find the dimensions so that it can hold

maximum water. (Neglect thickness of sheet).

o Watch Video Solution

33. A cylindrical vessel of capacity 500 cubic metres open at the top is
to be constructed. Find the dimensions of the vessel if the material

used is minimum given that the thickness of the material used is 2 cm.

o Watch Video Solution

34.Find the coordinates of the point on the curve azzy —z+y=0

where the slope of the tangent is maximum.

o Watch Video Solution



https://dl.doubtnut.com/l/_ZJxkcRO3qzR3
https://dl.doubtnut.com/l/_PyPCVOZRHf5P
https://dl.doubtnut.com/l/_Kmm1Nv0EUaEh

35. Find the points on the curve y = x> + 1 which are nearest to the

point (0,2).

o Watch Video Solution

36. Show that the minimum distance of a point on the curve

a? v
— + — = lfromtheoriginisa+b.
T y?

° Watch Video Solution

37. Show that the vertical angle of a right circular cone of minimum

curved surface that circumscribes a given sphere is 2sin " (\/5 — 1).

o View Text Solution

38. Show that the semi-vertical angle of a right circular cone of

1
minimum volume that circumscribes a given sphere is sin ~ ! (§ .


https://dl.doubtnut.com/l/_Zb4eYTd8T9mN
https://dl.doubtnut.com/l/_0v54IAOv77z4
https://dl.doubtnut.com/l/_tPP9OIWTkjEY
https://dl.doubtnut.com/l/_pAnJHdWJZ3iy

° Watch Video Solution

39. Show that the shrtest distance of the point (0, 8a) from the curve

ax? = y%is 2a+/11.

o Watch Video Solution

40. Shows that the triangle of greatest area that can be inscribed in a

circle is equilateral.

° Watch Video Solution

Odisha Bureau S Textbook Solutions Exercise 8 E

1. Determine the differentials in each of the following cases.y = 2* — 1

° Watch Video Solution



https://dl.doubtnut.com/l/_pAnJHdWJZ3iy
https://dl.doubtnut.com/l/_fdx9rWmHvs28
https://dl.doubtnut.com/l/_kBnnPzZUwvx9
https://dl.doubtnut.com/l/_R9pttS741SwM

2. Determine the differentials in each of the following cases. y = sin® «

o Watch Video Solution

3. Determine the differentials in each of the following cases.

1+
y =

- 1o

° Watch Video Solution

4. Determine the differentials in each of the following cases.

z =cos2t — 2cott

o Watch Video Solution

5. Determine the differentials in each of the following cases.

4
1+ sinf

.Y


https://dl.doubtnut.com/l/_SNMzqbflM37Z
https://dl.doubtnut.com/l/_Uu43kHDNLq5k
https://dl.doubtnut.com/l/_4zyrXeKmsVIa
https://dl.doubtnut.com/l/_mD1zZaM1yrGA
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6. Determine the differentials in each of the following cases. 2%y = 2

° Watch Video Solution

7. Determine the differentials in each of the following cases.

:z:y2 + yxz =1

o Watch Video Solution

8.Find §f and df when f(z) = 22> — 1,z = 1,0z = 0 - 02

o Watch Video Solution

9.Find éf and df when f(z) = \/z,z = 16,z = 0.3

° Watch Video Solution



https://dl.doubtnut.com/l/_mD1zZaM1yrGA
https://dl.doubtnut.com/l/_1yYxDzFAror6
https://dl.doubtnut.com/l/_y1kjfpZdsjrW
https://dl.doubtnut.com/l/_kU7BE2GlG90o
https://dl.doubtnut.com/l/_k1A0BdmdzCpj

10.Find 0f and df when f(z) = (z + 1)3, xz = 8,6z = 0.04

o Watch Video Solution

11. Find 0 f and df when f(x) = In (1+x), x = 1, deltax = 0.04

o Watch Video Solution

12. Find approximate values of the following : v/28

o Watch Video Solution

13. Find approximate values of the following : v/63

° Watch Video Solution



https://dl.doubtnut.com/l/_k1A0BdmdzCpj
https://dl.doubtnut.com/l/_yX1WJGnxiukC
https://dl.doubtnut.com/l/_zh6VjvI5HKR7
https://dl.doubtnut.com/l/_J3tZAtwGIOlu
https://dl.doubtnut.com/l/_eslmRY6DC5P9
https://dl.doubtnut.com/l/_C3O9y08S8QhN

14. Find approximate values of the following : 1/48.96

° Watch Video Solution

15. Find approximate values of the following : (1.99)7

o Watch Video Solution

16. Find approximate values of the following : 2302

° Watch Video Solution

17. Find approximate values of the following : sin 59°

° Watch Video Solution



https://dl.doubtnut.com/l/_C3O9y08S8QhN
https://dl.doubtnut.com/l/_bfTxjG16lKEk
https://dl.doubtnut.com/l/_MzhemyHfCN27
https://dl.doubtnut.com/l/_3TzWP09vmYJb

18. find the percentage of error in calculation of the surface area of a

sherical ballon of diameter 14.02 m. if the true diameter is 14m.

° Watch Video Solution

19. Find approximately the difference between the volumes of two

cubes of sides 3cm and 3.04 cm.

o Watch Video Solution

20. The height of a regular cone is 3 times the radius of its base. The
radius of the base was wrongly measured to be 5 cm. where as its true
radius is 4.88 cm. Find the relative error in measuring the curved

surface area of the cone.

o Watch Video Solution



https://dl.doubtnut.com/l/_K0tSFT4dnABS
https://dl.doubtnut.com/l/_ihOU6tCmib44
https://dl.doubtnut.com/l/_bPUtQnLQWUzg

Chapter Practice Very Short Answer Type Questions

1. The side of a square is increasing at the rate of 0.2 cm/s. Find the rate

of increase of the perimeter of the square.

o Watch Video Solution

2. The radius of a circle is increasing at the rate of 0.9 cm/s. What is the

rate of increase of its circumference ?

o Watch Video Solution

3. If the radius of a circle increasing from 5 cm to 5.1 cm, then find the

increase area.

° Watch Video Solution



https://dl.doubtnut.com/l/_T8QOyXARe9fy
https://dl.doubtnut.com/l/_8qnAOlCVFOzv
https://dl.doubtnut.com/l/_dQzDRH3GJ2me

4.Find the slope of tangent to the curve y = z> + = + latx=1.

o Watch Video Solution

2

5.Find the slope of normal to the curve y = sin” z at x=m /4.

° Watch Video Solution

6. Find the equation of normal to the curve y = z® + 522 + 2 at (1,-1.

o Watch Video Solution

7.Find a point on the curve y = 2® — 4z at which tangent to the curve

is parallel to the X-axis.

o Watch Video Solution



https://dl.doubtnut.com/l/_3YhsOowrVtpa
https://dl.doubtnut.com/l/_QB6gfzToBUOO
https://dl.doubtnut.com/l/_06j4hVboxBkb
https://dl.doubtnut.com/l/_fxU8SEuhCXvH
https://dl.doubtnut.com/l/_CWqHFPvXsMI0

8.Show that f(x) = e!/%is a strictly decreasing function for all z > 0.

° Watch Video Solution

9. Show that f(x) = x - sin x is increasing for all z € R.

o Watch Video Solution

1
10. Show that f(z) = (:1: — E) is increasing forallz € R, x # 0.

o Watch Video Solution

11. Show that the function given by f(z) = e** is strictly increasing on

R.

o Watch Video Solution



https://dl.doubtnut.com/l/_CWqHFPvXsMI0
https://dl.doubtnut.com/l/_BZpuE19ZVOrD
https://dl.doubtnut.com/l/_A160wDo1gZUB
https://dl.doubtnut.com/l/_0QAVNaObnFIZ

12. Show that the function f(z) = cos®z is strictly decreasing on

@3

° Watch Video Solution

Chapter Practice Short Answer Type Questions

1. The side of an equilateral triangle is increasing at the rate of 2 cm/s.
At what rate is its area increasing, when the side of the triangle is 20

cm?

o Watch Video Solution

2. An edge of variable cube is increasing at the rate of 3 cm/s. How fast

is the volume of the cube increasing, when the edge is 10 cm long ?

° Watch Video Solution



https://dl.doubtnut.com/l/_hH1TIayRKy4z
https://dl.doubtnut.com/l/_Ro0EbqmjecSf
https://dl.doubtnut.com/l/_DXq8qOWgXIo1

3. A stone is dropped into a quiet lake and waves moves in circles at a
speed of 5 cm/s. At the instant when the radius of the circular wave is 8

cm, how fast is the enclosed area increasing ?

o Watch Video Solution

4. The surface area of a spherical bubble is increasing at the rate of 2
cm? / s. Find the rate at which the volume of the bubbles is increasing

at the instant, when its radius is 6 cm.

o Watch Video Solution

5. The volume of a spherical balloon is increasing at the rate of 25
cm?® / s. Find the rate of change of its surface area at the instant, when

its radius is 5 cm.

o Watch Video Solution



https://dl.doubtnut.com/l/_BHyfNNGejvIc
https://dl.doubtnut.com/l/_3j11SgG7baRj
https://dl.doubtnut.com/l/_LnhQg1urvlxl
https://dl.doubtnut.com/l/_0tQffJr880Ni

6. A balloon which always remains sperical is being inflated by pumping
in gas at the rate of 800 cm? /s. Find the rate at which the radius of

the balloon is increasing, when the radius is 20 cm.

o Watch Video Solution

7.1f the slope of the curve y = baa: at the point (1, 1) is 2. Then, find
T

the value of a and b.

o Watch Video Solution

8. Find the points on the curve y = z3- 32> + 2z at which the

tangents to the curve is parallel to the line y-2x+3 = 0.

o Watch Video Solution



https://dl.doubtnut.com/l/_0tQffJr880Ni
https://dl.doubtnut.com/l/_xFwogmYbX98P
https://dl.doubtnut.com/l/_bO32T7ePQbpf

9.Find a point on the curve f(x)=(z — 3)2, where the tangent is parallel

to the chord joining the points (3, 0) and (4, 1).

° Watch Video Solution

10. Find the points on the curve z? + 3*> — 2z — 3 = 0 at which the

tangents are parallel to X-axis.

o Watch Video Solution

1. Find the equation of tangent and normal to the ellipse

2 2
x )
— —|— b_2 1a,t(m1,y1).

° Watch Video Solution

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

16x% + 9y2 = 144at(x1, y1), where 21 = 2 and y; > 0. Also, find the


https://dl.doubtnut.com/l/_ZS2DsfG29fek
https://dl.doubtnut.com/l/_CKHqXIfrnuYI
https://dl.doubtnut.com/l/_YUqI8GVoQRxt
https://dl.doubtnut.com/l/_p8gVosTUSIY1

points of intersection, where both tangent and normal cuts X-axis.

o Watch Video Solution

13. Find the equations of tangent and normal to curve

x=1—cosf andy:0—sin0at0:%.

o Watch Video Solution

14. Find the equation of the normal lines to the curve 3z — y? = 8,

which are parallel to the line x + 3y = 4.

° Watch Video Solution

15. Find the equations of all lines having slope -1, that are tangent to

1
the curve y = ¢ # 1.

o Watch Video Solution



https://dl.doubtnut.com/l/_p8gVosTUSIY1
https://dl.doubtnut.com/l/_tMWpWzZW3Yj8
https://dl.doubtnut.com/l/_TdpchyYYlQ9X
https://dl.doubtnut.com/l/_nugZ8dOrhtqX

16. Show that the line % + % — 1, touches the curve y = be " */® at

point, where curve intersects the axes.

o Watch Video Solution

17. If the straight line xcosa + ysina = p touches the curve

2 2

T

— + Z—z = 1, then prove that a? cos® a + b sina = p2.
a

° Watch Video Solution

18. Prove that the curves y? = 4az and zy = ¢ cut at the right

angles, if ¢ = 32a*.

o Watch Video Solution



https://dl.doubtnut.com/l/_nugZ8dOrhtqX
https://dl.doubtnut.com/l/_2NNbOBkmBRGt
https://dl.doubtnut.com/l/_SjHBqrqFCxR5
https://dl.doubtnut.com/l/_OQkvEY0bjjTD

19. Find the intervals in which the function given by
. ™.

f(ac):sm3x,a:€[0, 5] is

(i) increasing

(ii) decreasing

° Watch Video Solution

20. Find the intervals of the function

f(z) = 4sin®*z — 6sin’ z + 12sinz + 100 is strictly decreasing.

o Watch Video Solution

21. Find the values of k for which f(z) = kz® — 9kz? + 9z + 3 is

increasing on R.

° Watch Video Solution



https://dl.doubtnut.com/l/_SleW0FSyqO4L
https://dl.doubtnut.com/l/_mKXbcwVWCWz2
https://dl.doubtnut.com/l/_Bg99FseDpFLV

22. Determine the interval in  which the function
f(z) = 22% — 152> + 36z + 1 is strictly increasing and strictly

decreasing.

o Watch Video Solution

23.Find the interval(s) in which the following functions are
(i) increasing
(ii) decreasing

f(z) = log(1+z) —

T
-1
1257

o Watch Video Solution

24.Find the interval(s) in which the following functions are
(i) increasing
(ii) decreasing

f(@) = (2 + e "



https://dl.doubtnut.com/l/_yGCkNXFN3pgK
https://dl.doubtnut.com/l/_yLIrmzbCKETM
https://dl.doubtnut.com/l/_d33SzcjzEzjP

| o Watch Video Solution

25. Find the points of local maxima, local minima and the points of
inflection of the function f(z) = z° — 5z* + 5z2° — 1. Also, find the

corresponding local maximum and local minimum values.

° Watch Video Solution

26. The sum of two numbers is 24. Find the numbers, so that their

product is maximum.

o Watch Video Solution

27.Find the approximate value of the following using derivatives.

(82)1/4

o Watch Video Solution



https://dl.doubtnut.com/l/_d33SzcjzEzjP
https://dl.doubtnut.com/l/_ug8QnxoKuJQI
https://dl.doubtnut.com/l/_EOrHNOhUT4Ix
https://dl.doubtnut.com/l/_Hn4XrfiyS4mN
https://dl.doubtnut.com/l/_4hNY5076drtG

28. Find the approximate value of the following using derivatives.

/366

° Watch Video Solution

29.Find the approximate value of the following using derivatives.

(26.57)'/3

° Watch Video Solution

30.Ify = (:134 — 12) and if x changes from 2 to 1.99, then what is the

approximate changeiny?

o Watch Video Solution

Chapter Practice Long Answer Type Questions



https://dl.doubtnut.com/l/_4hNY5076drtG
https://dl.doubtnut.com/l/_q8TRoehTIMe7
https://dl.doubtnut.com/l/_GTpVtZysnYnB

1. Find the equations of tangents to curve 3z? — y® = 8, which passes

through point (%, 0>

° Watch Video Solution

2.Find the point on the curve y? = 2z, which is at a minimum distance

from point (1, 4).

o Watch Video Solution

3. A jet of an enemy is flying along the curve y = z? + 2. A soldier is
placed at the point (3, 2). What is the nearest distance between the

soldier and the jet ?

o Watch Video Solution



https://dl.doubtnut.com/l/_zrsXbrzgl3oE
https://dl.doubtnut.com/l/_iCkJWpwVw5Uw
https://dl.doubtnut.com/l/_4l6v968bwTAz

4. Show that of all the rectangles inscribed in a given fixed circle, the

square has the maximum area.

° Watch Video Solution

5.Show that a cylinder of a given volume, which is open at the top has
minimum total surface area, when its height is equal to the radius of its

base.

° Watch Video Solution

6. Find the maximum area of an isosceles triangle inscribed in the

2 2

ellipse 6 + 5 = 1 with its vertex at one end of the major axis.

o Watch Video Solution



https://dl.doubtnut.com/l/_LUaPkitSsSH2
https://dl.doubtnut.com/l/_FZqcwOm1Wmf0
https://dl.doubtnut.com/l/_7uHfbwbFrubT

