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APPLICATIONS OF DERIVATIVES

Solved Examples

1. Find the rate of change of area of a circle with respect to its radius 'r'

when r=7cm.

° Watch Video Solution

2. The side of a cube is increasing at a rate of 4 cm/sec. Find the rate of

change of the volume of the cube when its side is 5 cm.

° Watch Video Solution
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https://dl.doubtnut.com/l/_HE6WmMJefS4u

3. A stone is dropped in a quiet lake. If the produced circular waves
increase at a rate of 4 cm/sec, then find the rate of increase in its area

when the redius of circular wave is 7 cm.

° Watch Video Solution

4. In a cylindrical tank, rice is increasing at a rate of 314m3/hr. Find the
rate of increase of the height of the rice in cylindrical tank when the

radius of the base of tank is 5 m.

° Watch Video Solution

5.Find a point on the curve y?> = 2z at which the abscissa and ordinates

are increasing at the same rate.

° Watch Video Solution



https://dl.doubtnut.com/l/_HE6WmMJefS4u
https://dl.doubtnut.com/l/_iRECHYpmtrPX
https://dl.doubtnut.com/l/_mMgiH84Q8gMR
https://dl.doubtnut.com/l/_zBLFKw6v6Yyu
https://dl.doubtnut.com/l/_8x1AN7EL6aN5

6. A ladder 13 m long is leaning against a wall. The bottom of the ladder is
pulled along the ground away from the wall at the rate of 4 m/sec. Find
the rate of decreasing at which the top of the ladder moving downwards

on wall when the foot of the ladder is 5 m away from the wall.

° Watch Video Solution

7. A man of height 1.7 m walks at a uniform speed of 6.6 m/min from a
lamp post which is 5m high.Find the rate at which the length of his

shadow increases.

° Watch Video Solution

8.Show that the function f(x) = 2x+1 is strictly increasing on R.

° Watch Video Solution

9. Prove that f (x) = €37 is strictly increasing function on R.



https://dl.doubtnut.com/l/_8x1AN7EL6aN5
https://dl.doubtnut.com/l/_M8Gc7nyrrORh
https://dl.doubtnut.com/l/_28VqWZbolMLc
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| ° Watch Video Solution

10. Show that the function f(x) = x -sin x is an increasing function Vz € R.

° Watch Video Solution

11. Show that the function f(x) = 3 - 2x is strictly decreasing function on R.

° Watch Video Solution

12. Show that the function f(x)= z> — 322+ 3z — 1 is an increasing

function on R.

° Watch Video Solution

13. Find the intervals in which the function f(x) = 22° — 1522 + 36z + 6 is

(i) increasing, (ii) decreasing.



https://dl.doubtnut.com/l/_5CL29hoxgsmp
https://dl.doubtnut.com/l/_VyPap3MzV0yh
https://dl.doubtnut.com/l/_NfvoTRIGloDW
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I & Watch Video Solution I

14. Find the intervals in which f(x) =sin 3x, z € [O, %] is (i) increasing, (ii)

decreasing.

° Watch Video Solution

15. Find the intervals in which function f(x) =sinxz — cosz,0 < x < 27 is

(i) increasing, (ii) decreasing.

° Watch Video Solution

16. Using differentials, find the approximate value of v/127.

° Watch Video Solution

17. Using differentials, find the approximate value of 1/0.037.

e I
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18. Using differentials, find the approximate value of log;,10.1 when

log,, e = 0.4343.

° Watch Video Solution

19. Find the approximate value of £(3.01) wheny= f(z) = z® + 3z + 1.

° Watch Video Solution

20. Find the approximate percentage increase in volume of a cube of side

x metre if the percentage increase in its side is 1%.

° Watch Video Solution



https://dl.doubtnut.com/l/_lv2nX8KBZsUW
https://dl.doubtnut.com/l/_DTcUCiC46WEo
https://dl.doubtnut.com/l/_sE5mfa8jBiET
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21. The time period 'T' of a simple pendulum of length 'I' is given by T =
/1

2w, | —.Find the percentage error in the value of 'T' if the percentage
g

error in the value of 'I' is 2%.

° Watch Video Solution

22. If in a triangle ABC, the side ¢ and the angle C remain constant,

while the remaining elements are changed slightly, show that

da n db _ 0
cos A cosB

° Watch Video Solution

23.Find the solpe of tangent at point (1, 1) of the curve 2 = Y.

° Watch Video Solution



https://dl.doubtnut.com/l/_tEXuLQJNrcfP
https://dl.doubtnut.com/l/_EZHKPpPdsoy3
https://dl.doubtnut.com/l/_EnaYYbYsdXVR

24.Find the inclination from X - axis of the tangent at point (a, 2a) of the

curve y? = 4az.

° Watch Video Solution

25.Find the equation of tangent of the curve 6y = 9 — 3z? at point (1,1).

° Watch Video Solution

26.Find the equation of tangent of tangent of the curve y =b- e /% at

that point at which the curve meets the Y-axis.

° Watch Video Solution

27. Find the equation of tangent of the curve z = at?, y = 2at at point

't

° Watch Video Solution



https://dl.doubtnut.com/l/_w1tNjnol98ay
https://dl.doubtnut.com/l/_jOkDHido3egU
https://dl.doubtnut.com/l/_0cmzYKHy0GJo
https://dl.doubtnut.com/l/_34eFpm4HCEN6

28. Find the point on the curve y = z? + 1 at which the tangent drawn

makes an angle of 45° from X-axis.

° Watch Video Solution

29. Find the equation of tangent of the curve yr® + 2> — 5z + 6 = 0 at

that point at which curve crosses the X-axis.

° Watch Video Solution

30. Find a point on the curve y = 322 — 2z — 4 at which the tangent is

parallel to the line 10x — y + 7 = 0.

° Watch Video Solution

31. Find the angle of intersection of the curves 2y? = 2 and y? = 32z.

e l
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32. Prove that the curves y= x> and 2y =k cut each other

orthogonally, if 3k=1.

° Watch Video Solution

33.Find the equation of normal at point (a, a) of the curve xy = a“.

° Watch Video Solution

34. Find the equation of  normal to the curve

0
x = cosf,y =sinf at point 0 = T

° Watch Video Solution

w |

2 2
35. Prove that the equation of the normal to z3 +y® =a3 is

ycos@ — xsinf = acos 20, where 6 is the angle which the normal


https://dl.doubtnut.com/l/_h1qyzNHCWSe2
https://dl.doubtnut.com/l/_a2PsJzWWi7aG
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makes with the axis of z.

° Watch Video Solution

36. Find the value of x for which the function (m?’ — 3z + 4)is maximum

or minimum.

° Watch Video Solution

37. Find the maximum or minimum values of the function

1
y:a:—l—;for:r:>0.

° Watch Video Solution

38. Find the maximum value of the function f(z) = sinz + cos z.

° Watch Video Solution



https://dl.doubtnut.com/l/_XJ6rBYyeiVJu
https://dl.doubtnut.com/l/_Exk96zKIYDVe
https://dl.doubtnut.com/l/_jm2ZPHGxtgm9
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39. Find the minimum value of the function z”.

o Watch Video Solution

40. If x lies in first quadrant, find the maximum and minimum values of

the function 4sinx + 3 cos .

o Watch Video Solution

41.If the function 22 — 2kz + 3 is minimum at x=3 then find the value of

o Watch Video Solution

42, Find two number whose sum is 8 and the sum of their cubes is

minimum.

o Watch Video Solution



https://dl.doubtnut.com/l/_Z3hVnLzu8fUo
https://dl.doubtnut.com/l/_sIq9qRmmmY8z
https://dl.doubtnut.com/l/_lyBoKwQec5BJ
https://dl.doubtnut.com/l/_NuuC1p2UBRSY

43. The sum of two number is constant. Show that their product will be

maximum if each number is half of their sum.

° Watch Video Solution

44, The perimeter of a rectangle is 40 cm. Find the dimensions of the

rectangle if its area is maximum.

° Watch Video Solution

45, If the sum of lengths of hypotenuse and a side of a right angled
triangle is given, show that area of triangle is maximum, when the angle

T
between them is 3

° Watch Video Solution



https://dl.doubtnut.com/l/_NuuC1p2UBRSY
https://dl.doubtnut.com/l/_yirf9yBNmCbR
https://dl.doubtnut.com/l/_IP9d9xbEsROh
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46. Show that the height of the cylinder of maximum volume that can be

2
inscribed in a sphere of radius R is —R .

V3

o Watch Video Solution

47. 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.

o Watch Video Solution

1. Find the rate of change of area of the circle with respect to its radius 'r'

when r = 3.5 cm.

° Watch Video Solution



https://dl.doubtnut.com/l/_KxMR4wIU7wCI
https://dl.doubtnut.com/l/_oYtpHyE9Yq4C
https://dl.doubtnut.com/l/_zsf3XocoMZ36
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2. (i) The radius of a circle is increasing at the rate of 5 cm/sec. Find the
rate of increasing of its perimeter.
(i) If the area of a circle increases at a constant rate, then show that the

rate of increase of its circumference is inversely proportional to its radius.

° Watch Video Solution

3. The side of a square is increasing at a rate of 3 cm/sec. Find the rate of

increasing of its perimeter when the side of square is 5cm.

° Watch Video Solution

4.The side of a square is increasing at a rate of 4cm/sec. Find the rate of

increase of its area when the side of square is 10 cm.

° Watch Video Solution



https://dl.doubtnut.com/l/_SPvflR8Iyta3
https://dl.doubtnut.com/l/_OR1ODbM3h0w9
https://dl.doubtnut.com/l/_6k3OqK0NUww3

5. The rate of increase of the radius of an air bubble is 0.5 cm/sec. Find

the rate of increase of its volume when the radius of air bubble is 2 cm.

° Watch Video Solution

6. A balloon which always remains spherical, is being inflated by pumping
in 900 cubic centimetres of gas per second. Find the rate at which the

radius of the balloon is increasing when the radius is 15 cm.

° Watch Video Solution

7. The volume of cube is increasing at a rate of 9¢m? /sec. Find the rate of

increase of its surface area when the side of the cube is 10 cm.

° Watch Video Solution



https://dl.doubtnut.com/l/_4pjXCID31PVl
https://dl.doubtnut.com/l/_Bl77mAEIVvHL
https://dl.doubtnut.com/l/_KVrQJ3fbyCzz

8. The volume of a spherical balloon is increasing at a rate of 25¢m? /sec.
Find the rate of increase of its curved surface when the radius of balloon

is 5cm.

° Watch Video Solution

9. The surface of a spharical balloon is increasing at a rate of 2cm”2/sec.

Find the rate of increase of its volume when its radius is 6 cm.

° Watch Video Solution

10. The length of a rectangle is decreasing at a rate of 3 cm/sec and
breadth is increasing at a rate of 4 cm/sec. Find the rate of change of its
(a) perimeter (b) area, when the length and breadth of rectangle are 7 cm

and 8 cm respectively.

° Watch Video Solution



https://dl.doubtnut.com/l/_a9BnZEh4AWh4
https://dl.doubtnut.com/l/_Dc6FgGYkMMAo
https://dl.doubtnut.com/l/_VSNPaoExQhUE
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11. Find the point on the curve y> = 8z. for which the abscissa and

ordinate change at the same rate.

° Watch Video Solution

12. A particle moves along the curve 6y = > + 2. Find the points on the
curve at which y-co-ordinate is changing 8 times as fast as the x-co-

ordinate.

° Watch Video Solution

13. The base of a cubical tank is 256m x 40m. The volume of water in the
tank is increasing at the rate of 500m® / min . Find the rate at which the

height of water is increasing.

° Watch Video Solution



https://dl.doubtnut.com/l/_XiLZ0LIZbdQ3
https://dl.doubtnut.com/l/_p6eLYXlkuuSh
https://dl.doubtnut.com/l/_aH47gPYkVOfU

14. The oil is leaking from a drum at a rate of 16cm? /sec. If the radius and
height of drum are 7 cm and 60 cm respectively, find the rate of change of

the height of oil when height of oil in drum is 18 cm.

o Watch Video Solution

15. The water is leaking from a conical funnel at a rate of 5¢m® / min . If
the redius and height of the funnel are 5cm.and 10 cm respectively, find
the rate of change of the surface of water in the funnel when height of

water surface from the vertex is 7.5¢cm.

o Watch Video Solution

16. A man 160 cm tall, walks away from a source of light situated at the
top of a pole 6 m high, at the rate of 1.1 m/sec. How fast is the length of

his shadow increasing when he is 1 m away from the pole?

o Watch Video Solution



https://dl.doubtnut.com/l/_y3NATlzng05e
https://dl.doubtnut.com/l/_etZvrNzodrCf
https://dl.doubtnut.com/l/_2MoVboSAfRZF

17. The total cost C(x) in Rupees, associated with the production of x units
of an item is given by C(z) = 0. 005z® — 0. 0222 + 30z + 5000 . Find
the marginal cost when 3 units are produced, where by marginal cost we

mean the instantaneous rate of change

° Watch Video Solution

18. The total revenue of selling of x units of a product is represented by

R(z) = 222 4+ z + 5.Find its marginal revenue for 5 units.

° Watch Video Solution

19. A ladder is inclined to a wall making an angle of 30° with it. A man is
ascending the ladder at the rate of 3 m/sec. How fast is he approaching

the wall ?

° Watch Video Solution



https://dl.doubtnut.com/l/_4FnN4bND6WGW
https://dl.doubtnut.com/l/_DhbXLOloTW81
https://dl.doubtnut.com/l/_L1wwas4AFWGl
https://dl.doubtnut.com/l/_vCs620s9bZZk

20.The one end of a 20 m long ladder is on the floor and the other end is
in the contact of vertical wall. Its lower end slides on the floor. Show that
the rate of sliding of the upper end is 4/3 times the rate of sliding the

lower end when the lower end is 16 m away from the wall.

° Watch Video Solution

1. Show that the function f(x) = 3x + 2 is strictly increasing function on R.

° Watch Video Solution

2. Show that the function f(z) = z2is strictly increasing function in the

interval |0, col.

° Watch Video Solution



https://dl.doubtnut.com/l/_vCs620s9bZZk
https://dl.doubtnut.com/l/_zPN3DIy2Y8JI
https://dl.doubtnut.com/l/_sTq3A0ivdK2F

3. Show that the function f(z) = (x — 1)e® + 2 is strictly increasing

function Vz > 0.

° Watch Video Solution

4.Show that the function f(z) = a”, a > 1is strictly increasing on R.

° Watch Video Solution

5. Show that the function f(xz) = — 5z + 2 is strictly decreasing

function on R.

° Watch Video Solution

6. Prove that the function given by f(z) = cos xis(a) strictly decreasing in
(0, w)(b) strictly increasing in (m, 27), and(c) neither increasing nor

decreasing in (0, 27)

| e |


https://dl.doubtnut.com/l/_D3N2DdEFphjZ
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7.Find the intervals in which the following functions are:
(i) increasing

(ii)decreasing f(z) = 2z% — 6z

o Watch Video Solution

1

1+ 22

8. Show that the function f(x) = is increasing function in the

interval ( — oo, 0].

o Watch Video Solution

1
9. Show that the function f(z) = z* + — is decreasing function in the
x

interval [ — 1, 1] — {0}.

o Watch Video Solution



https://dl.doubtnut.com/l/_usl5GtIZ3DOC
https://dl.doubtnut.com/l/_EBT1cGUrVXfb
https://dl.doubtnut.com/l/_zUl9ppKz4Nh8
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https://dl.doubtnut.com/l/_eSfwdioBVaQQ

10. Show that y='log(1+x)-(2x)/(2+x)', is an increasing function of x

throughout its domain.

° Watch Video Solution

2
24+

11. Find the intervals in which the function f(z) = log(1 + z) —

is increasing or decreasing.

° Watch Video Solution

12. Let I be an interval disjointed from [ — 1, 1] . Prove that the function

1
flz) =z + . is increasing on I .

° Watch Video Solution

13. Show that the function f(z) = log(sinx)
(i) is strictly increasing in the interval] 0, g[

(ii) is strictly decreasing in the interval] %, |

f



https://dl.doubtnut.com/l/_eSfwdioBVaQQ
https://dl.doubtnut.com/l/_RzlFd12b57mc
https://dl.doubtnut.com/l/_B3FA8dSsqD7m
https://dl.doubtnut.com/l/_lkWz8BuIWz4V

l ° Watch Video Solution

14. Show that the function f(z) = sin*z + cos*z

(i) is decreasing in the interval [0, %]
e 71']

(ii) is increasing in the interval [Z, 3

° Watch Video Solution

15. Find the intervals in which the function f given
f(z) = s€x+cosz, 0 <z <2m, is strictly increasing or strictly

decreasing.

° Watch Video Solution

16. Show that the function f(z) = logcos z is :

(i) Strictly decreasing in ]0, %[

(ii) Strictly increasing in ] %, 7|

| o WMl L \ 2 dana C Al iklmn


https://dl.doubtnut.com/l/_lkWz8BuIWz4V
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x
17. that
prove that — g

<log(l+z) < z,forallz >0

o Watch Video Solution

1. Using differentials, find the approximate value of /26

° Watch Video Solution

2. Using differentials, find the approximate value of (0. 007)1/3

° Watch Video Solution

3. Use differentials and find approximate value of (29)1/3

| ° Wiak A \tAAaA CAlLiikiAan
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4. Using the method of differentials, find the approximate value of 1/0.24.

° Watch Video Solution

5. Using differentials, find the approximate value of /0. 48

° Watch Video Solution

6. Using differentials, find the approximate values of the following:

(i)/T5 (i) (82) "/ *

° Watch Video Solution

7. Using differentials, find the approximate value of —
(2. 002)

° Watch Video Solution



https://dl.doubtnut.com/l/_q0581ceXfFy4
https://dl.doubtnut.com/l/_aFtXVf2LGWIC
https://dl.doubtnut.com/l/_CEnid1vRHC8c
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8. Use differentials to approximate 1/25. 2.

° Watch Video Solution

9. Using differentials, find the approximate value of (0. 009)1/3

° Watch Video Solution

10. Use differentials to find the approximate value of (log),(4.01) ,

having given that (log) 4 = 1. 3863 .

° Watch Video Solution

11. Using differentials, find the approximate value of (log) 4.04 , it being

given that (log),,4 = 0. 6021 and (log),,e = 0.4343.

° Watch Video Solution



https://dl.doubtnut.com/l/_b1TQ6gGxpgkg
https://dl.doubtnut.com/l/_2opCkypucFiH
https://dl.doubtnut.com/l/_ncJDXfnzzKb2
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12.1f f(z) = 2z + 5z + 2, then find the a proximate value of f(2.01).
P

° Watch Video Solution

13.1f f(z) = 32> + 4z — 1,then find the approximate value of f(3.1).

° Watch Video Solution

14. The radius of a circular plate increases by 2% on heating. If its radius

is 10 cm before heating, find the approximate increase in its area.

° Watch Video Solution

15. The radius of a sphere decreases from 10 cm to 9.9 cm. Find
(i) approximate decrease in its volume.

(ii) approximate decrease in its surface.

° Watch Video Solution



https://dl.doubtnut.com/l/_kLWxHOTYquUF
https://dl.doubtnut.com/l/_RFZIul8buzeE
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16. The time ¢ of a complete oscillation of a simple pendulum of length [ is
: : /1 : :
given by the equation T' = 27 7 where g is constant. What is the

percentage error in T' when [ is increased by 1%?

° Watch Video Solution

17. There is an error of 0.2 % in measurment of the redius of a sphere.
Find the percentage error in its

(i) volume, (ii) surface.

° Watch Video Solution

18. The radius of a sphere is 8 cm and 0.02 cm is the error in its

measurement. Find the approximate error in its volume.

° Watch Video Solution



https://dl.doubtnut.com/l/_oL1lMcwTORV3
https://dl.doubtnut.com/l/_YJPPGAllaW8b
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19. The semi-vertical angle of a cone remains constant. If its height

increases by 2%, then find the approximate increase in its volume.

° Watch Video Solution

1. Find the slope of tengents drawn of the following curves at the given

points:
(i) Curve y = 2 + 1at point (O, 1)
(ii) Curve z? — y2 =20 at point (6, 4)

(iii) Curve y2 = 4z at point (1, 2)

2a
(iv) Curvey2 = 4 ax at point <i, —)
m2’ m

° Watch Video Solution

2. Find the inclination from X-axis of the tangent drawn of the following

curves at the given points:


https://dl.doubtnut.com/l/_GRgUsRkz3DdE
https://dl.doubtnut.com/l/_XLjiQsANHJTg
https://dl.doubtnut.com/l/_1Z4osaWd6v8r

(i) Curvez? — 2y2 = 8 at point (4, 2)
(i) Curvey = (z — 1)(x — 2) at point (2,0)

(iii) Curve y? = 223 at point (2, 4)
Y p

° Watch Video Solution

3. Find the equation of tangent of the curve z? + y2 = 5 at point (1, 2).

° Watch Video Solution

4.Find the equation of tangent of the curve y> = 4z + 5 which is parallel

to the line 22z — y = 5.

° Watch Video Solution

5. Find the equation of tangent of the curve 922 + 16y*> = 144 at those

points at which tangents are parallel to (i) X-axis, (ii) Y-axis.

° Watch Video Solution



https://dl.doubtnut.com/l/_1Z4osaWd6v8r
https://dl.doubtnut.com/l/_qr4oNnk5y3WK
https://dl.doubtnut.com/l/_Cas4YG3LY9IA
https://dl.doubtnut.com/l/_P44Qf2SPG4zP

6. Find the co-ordinates of that point on the curve 2> 4 4 = a® at which

the tangent drawn is parallel to X-axis.

° Watch Video Solution

7. Find the co-ordinates of that point on the curvey? = z?(1 — z) at

which the tangent drawn is perpendicular to X-axis.

° Watch Video Solution

2 2

8. Find the co-ordinates of that point on the curve — + w =1 at

which the tangent drawn is parallel to Y-axis.

° Watch Video Solution



https://dl.doubtnut.com/l/_P44Qf2SPG4zP
https://dl.doubtnut.com/l/_HnlEZ0CRBIsS
https://dl.doubtnut.com/l/_lHcaXfJQ75hV
https://dl.doubtnut.com/l/_TfGFqzJ9ivdX

9. Prove that the equation of tangent of the ellipse

2 2

T Yy : s ———
§+b_2:1 at point (wl,yl)is ) +7:1‘

o Watch Video Solution

10. Find the value of n € N such that the curve (i) + (2) =2

touches the straightl line % + % = 2 at the point (a,b).

o Watch Video Solution

. €T Y —-z/a
11. Show that the line — + b= 1, touches the curvey = b. e at the
a

point, where curve intersects the axis of Y.

o Watch Video Solution

12. Find the point on the curvey? = x at which the tangent drawn makes

an angle of 45° from X-axis.



https://dl.doubtnut.com/l/_EYTtIzOnoN60
https://dl.doubtnut.com/l/_nmHGbV99AEmO
https://dl.doubtnut.com/l/_73hOe2Yor0Y1
https://dl.doubtnut.com/l/_xjQ0Vi8r2SoM

l ) Watch Video Solution J

13. Find the coordinates of the points on the curve y = z? + 3z + 4, the

tangents at which pass through the origin.

o Watch Video Solution

14. The tangent drawn at any point of the curve \/z + VY= v/a meets

the OX and OY axes at points P and Q respectively, prove that OP+0Q = a.

o Watch Video Solution

15. If p and g are the intercept on the axis cut by the tangent of

i Y\ = P.9_
\/(5)4—\/(3) =1, provethata + 5 =1

° Watch Video Solution



https://dl.doubtnut.com/l/_xjQ0Vi8r2SoM
https://dl.doubtnut.com/l/_6VgCDUZcHkFF
https://dl.doubtnut.com/l/_9VmbZYN86MtJ
https://dl.doubtnut.com/l/_45Lp46UNCy1d

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

points of contact lie on the curve

° Watch Video Solution

7. Find the angle of intersection of the curves

zy = a’ and z® + 9* = 24%.

° Watch Video Solution

18. Prove that the curvesz? — y? = 16 and zy = 15 intersect each other

at 90° angle.

° Watch Video Solution

19. Show that the condition that the curves

ar? +by? =1and a’'2®>+b'y> =1  intersect  orthogonally s


https://dl.doubtnut.com/l/_pHPoGVPwkT3I
https://dl.doubtnut.com/l/_6EYj9RTNCyxY
https://dl.doubtnut.com/l/_fPaEl5dMYxWw
https://dl.doubtnut.com/l/_TjLBBXKIotPA

1_
b

1 1 1
a a b’

° Watch Video Solution

20. Prove that the curves x = y? and x y=k intersect at right angles if

8k = 1.

° Watch Video Solution

21. Find the equations of the tangent and the normal at the point "t’ on

the curve z = asin3t,y: bcos®t .

° Watch Video Solution

. ) sin(x)
22. Prove that all the points of the curve y* =4alz +a . ,

where tangents are parallel to the axis of x lie on the curve y*4az.

° Watch Video Solution



https://dl.doubtnut.com/l/_TjLBBXKIotPA
https://dl.doubtnut.com/l/_j8yfJaLDswPT
https://dl.doubtnut.com/l/_LeYFrAGL5QxJ
https://dl.doubtnut.com/l/_3G8xDdeEOEUf

23. Prove that the tangents drawn on the parabola y? = 4azat points x =

a intersect at right angle.

° Watch Video Solution

24. Prove that the curve y? = 4z and z? 4+ y> — 6z + 1 = 0 touches
each other at thepoint (1,2), find the equation of the common

tangents.

° Watch Video Solution

1. Find the equation of normals of the following curves at the given

points:
(i) Curvey2 = 4ax at point (atz, 2at).
(ii) Curve y = e® at point (0, 1)

(iii) Curve y = z® at point (1, 1).


https://dl.doubtnut.com/l/_3VE18H9Slw2V
https://dl.doubtnut.com/l/_zAndGyziVYit
https://dl.doubtnut.com/l/_W1NDbOT81XZ4

(iv) Curve 2y = 3 — z? at point (1, 1).

(v) Curve 1622 — 9y® = 432 at point (6, 4).

° Watch Video Solution

2. Find the equation of the normal to the curve y = 5z + 2 which makes

an angle 45° with x axis.

° Watch Video Solution

3. Find the equation of normal to the curve
y(z — 2)(z — 3) — = + 7 = 0 at that point at which the curve meets X-

axis.

° Watch Video Solution

4. Find the equation of normal to the curve x = at?, y = 2at at point 't".

° Watch Video Solution



https://dl.doubtnut.com/l/_W1NDbOT81XZ4
https://dl.doubtnut.com/l/_UvTqdtq5Snl0
https://dl.doubtnut.com/l/_k81xt7Aurvor
https://dl.doubtnut.com/l/_a6bA9hFSW64F

5. Find the equation of the normal to the curve z = acosf and

y = bsin@ at 6

° Watch Video Solution

6. Find the equation of normal

= acos®0,y = bsin®6 at point 6.

to the curve

° Watch Video Solution

2 2

7.Find the equations of tangent and normal to the elllpse — +t5 =1

at (331, y1) .

b2

° Watch Video Solution



https://dl.doubtnut.com/l/_a6bA9hFSW64F
https://dl.doubtnut.com/l/_Own4Aw8ET53G
https://dl.doubtnut.com/l/_6a5FDJjDfMRy
https://dl.doubtnut.com/l/_B8mo2oG8KWP7

8. (i) Find the co-ordinates of the points on the curve xy = 16 at which the
normal drawn meet at origin.
(i) Find the points on the curved4z? 4 9y> = 36 at which the normal

drawn is parallel to X-axis.

° Watch Video Solution

9. Find the equation of normal at point (4, 3) for the hyperbola

3z? — 4y? = 14.

° Watch Video Solution

10. Find the equation of normal to the curves z = t*, y = 2t + 1 at point

° Watch Video Solution



https://dl.doubtnut.com/l/_bPRj9VRGiOoK
https://dl.doubtnut.com/l/_XuXu5BoxqSwn
https://dl.doubtnut.com/l/_8Dj7Ef8urrio

11. Find the point on the curve 9y*> = z3, where the normal to the curve

makes equal intercepts on the axes.

° Watch Video Solution

12. If the normal at point 't' of the curve xy = ¢

meets the curve again at
point 't’;, then prove that

3.t = — 1.

° Watch Video Solution

13. Find the area erea angle which made by the tangent to the curve

y(2a — z) = z* at point (a, a) its normal and x-axis.
p

° Watch Video Solution



https://dl.doubtnut.com/l/_1YJ5GouA7deN
https://dl.doubtnut.com/l/_Wpey1PtZvIl1
https://dl.doubtnut.com/l/_yLTYA95LaujP

14. Find the co-ordinates of the point on the curve

1
y = x> + 42> + 4z — 12 at which the normal's inclination is — 7

° Watch Video Solution

15. If the normal drawn on the curve y = z2 + 4 at point (1, 5) makes an

angle 0 from X-axis then show that:

1
tan9: —5

° Watch Video Solution

16. Find the equation of normal of the curve 2y = 7z — 5z at those

points at which the curve intersects the line x =y.

° Watch Video Solution



https://dl.doubtnut.com/l/_Nv9I0BAxdQSl
https://dl.doubtnut.com/l/_r3CD9JiyDrqG
https://dl.doubtnut.com/l/_oSkYIF6IqWTy
https://dl.doubtnut.com/l/_AKgtgZXid8PT

1. Find the values of x for which the following functions are maximum or
minimum:
(i) 2> — 322 — 9z

(ii) 42® — 1522 + 122 + 1

° Watch Video Solution

2. Find the maximum or minimum values of the following functions:

iz — 222+ + 3

° Watch Video Solution

3. For what values of x, the function f(z) = 2° — 5z* +5z° — 1 is
maximum or minimum? Prove that at x = O, the function is neither

maximum nor minimum.

° Watch Video Solution



https://dl.doubtnut.com/l/_AKgtgZXid8PT
https://dl.doubtnut.com/l/_ooxgZUJd1bIu
https://dl.doubtnut.com/l/_fjZa1v3FzT5L

4, Find the maximum and minimum values of the function

f(z) = sinz + cos 2z.

o Watch Video Solution

5. Find the maximum and minimum values of the function

f(z) =z +sin2z, (0 < z < 7).

o Watch Video Solution

6. Find the maximum and minimum values of the function
sinx

=) = 1+ tanzx

, (0 <z < 2m).

o Watch Video Solution

7.Show that s €P 6 cos? 0 attains a maximum, when 6 = tan ! /£ .
q

° Watch Video Solution



https://dl.doubtnut.com/l/_7WJcVUcCAGkk
https://dl.doubtnut.com/l/_6wnRYlDKCvPT
https://dl.doubtnut.com/l/_37RutFWdBJPc
https://dl.doubtnut.com/l/_IeW8nbGYkQ1J

ogx

8. Find the maximum value of the function when z > 0.

° Watch Video Solution

9. Find the maximum value of the function =/ <.

° Watch Video Solution

o=

1 X
10. Show that the maximum value of (—> is e<.
T

° Watch Video Solution

11. Show that the function z° — 3z + 3z + 1 has neither a maxima nor a

minima.

° Watch Video Solution



https://dl.doubtnut.com/l/_IeW8nbGYkQ1J
https://dl.doubtnut.com/l/_I4FWxacyAlxL
https://dl.doubtnut.com/l/_tcc8fZXnHvtB
https://dl.doubtnut.com/l/_bU23VWrR53iz
https://dl.doubtnut.com/l/_v0hpet2WXoQX
https://dl.doubtnut.com/l/_A6G7EPGNXj8s

. . . ™ .
12. Show that f(z) = sinz(1 + cosz) is maximum at z = 3 in the

interval [0, =] .

° Watch Video Solution

13.If the function f(z) = 2® — 242 + 6kz — 8 is maximum at x = 2 then

find value of k.

° Watch Video Solution

14. Prove that value of the function zy(y — z) = 2a® is minimum at

T = Q.

° Watch Video Solution

1
15. Show that the function( — z*logz) is maximumat z = —.
e

° Watch Video Solution



https://dl.doubtnut.com/l/_A6G7EPGNXj8s
https://dl.doubtnut.com/l/_gNxirv9CEgS3
https://dl.doubtnut.com/l/_w7HkaKCFXQZX
https://dl.doubtnut.com/l/_FzBulzh6eDkQ

16. Find the maximum value of the function = - e~ *.

° Watch Video Solution

17. Show that the maximum value of the function /2(sinz + cos z) is 2.

° Watch Video Solution

18. Show that the maximum and minimum values of the function
(z + 1)

are respectively given by — and 0.
(z+ 3)3 p yg y 97

° Watch Video Solution

19.If the function y = ae® + bz + 3z is maximum at x = 0 and minimum

at x =- 3, then find the values of a and b.

° Watch Video Solution



https://dl.doubtnut.com/l/_FzBulzh6eDkQ
https://dl.doubtnut.com/l/_14Cf4lj2mnTo
https://dl.doubtnut.com/l/_At9XRojQh18q
https://dl.doubtnut.com/l/_xlZGXmgZG5fj
https://dl.doubtnut.com/l/_YMJkQIXWJ1H4

1. Divide 16 into two parts such that the sum of their cubes is minimum.

° Watch Video Solution

2.If z + y = 1 then find the maximum value of the function zy>

° Watch Video Solution

3. Find two number whose sum is 100 and the sum of twice of first part

and square of the second is minimum.

° Watch Video Solution



https://dl.doubtnut.com/l/_YMJkQIXWJ1H4
https://dl.doubtnut.com/l/_Iim1WXAvlQdR
https://dl.doubtnut.com/l/_tE48Dat1gkcw
https://dl.doubtnut.com/l/_PpNU4viM2gsm

4. Find two numbers whose sum is 12 and the product of the square of

one part and the 4th power of other is maximum.

° Watch Video Solution

5. Divide 15 into two parts such that product of square of one part and

cube of other is maximum

° Watch Video Solution

6. (i) The two sides of a rectangle are x units and (10 - x) units. For what
value of x, the area of rectangle will be maximum?
(ii) Prove that a rectangle, whose area is constant has minimum perimeter

if it is a square.

° Watch Video Solution



https://dl.doubtnut.com/l/_mQhWFcVq5Is2
https://dl.doubtnut.com/l/_JW8rOP5G3D86
https://dl.doubtnut.com/l/_6qQPMaJ5uiRN

7. about to only mathematics

° Watch Video Solution

8. If the surface area of an open cylinder is 100cm?, prove that its

. ) 1000
maximum volume will be .
3+/3mem?

o Watch Video Solution

9. An open tank with a square base and vertical sides is to be constructed
form a metal sheet so as to hold a given quantity of water. Show that the
cost of material will be least when depth of tank is half its width. If the
cost is to be borne by nearby settled lower income families, for whom

water will be provided, what kind of value is hidden in the question

o Watch Video Solution



https://dl.doubtnut.com/l/_u9Rp7LuwoVuC
https://dl.doubtnut.com/l/_ydloDBF52kSt
https://dl.doubtnut.com/l/_vIJHko5zi4yP

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

surface and maximum volume, is equal to the diameter of its base.

° Watch Video Solution

11. The base of a cuboid is square and its volume is given. Show that its

total surface will be minimum, if it is a cube.

° Watch Video Solution

12. Show that the least cloth is required to construct a conical tent of

given volume if the ratio of height to the base radius is 1/2: 1.

° Watch Video Solution

13. Show that the height of a cone of maximum volume inscribed in a

sphare has the ration with the radius of sphere as 4: 3.

| e |


https://dl.doubtnut.com/l/_8xJIEWmoaPRD
https://dl.doubtnut.com/l/_zv8jMiaFipyS
https://dl.doubtnut.com/l/_VQ5vJdrGtsnZ
https://dl.doubtnut.com/l/_K37oGSUw5kSY

l &J Watch Video Solution J

14. Find the area of the greatest isosceles triangle that can be inscribed

2 2

x

in the ellipse (—2) + <z—2) = 1 having its vertex coincident with one
a

extremity of the major axis.

o Watch Video Solution

15. The volume of a closed square based rectangular box is 1000 cubic
metre. The cost of constructing the base is 15 paise per square metre and
the cost of constructing the top is 25 paise per square metre. The cost of
constructing its sides is 20 paise per square metre and the cost of
constructing the box is Rs. 3.Find the dimensions of box for minimum

cost of construction.

o Watch Video Solution



https://dl.doubtnut.com/l/_K37oGSUw5kSY
https://dl.doubtnut.com/l/_HAjvFYpaSky2
https://dl.doubtnut.com/l/_aMVHXnvqBUgv

16. Show that height of the cylinder of greatest volume which can be
inscribed in a right circular cone of height h and semi vertical angle is
one-third that of the cone and the greatest volume of cylinder is

4
—ah®tan® o

27

o Watch Video Solution

17. The sum of the perimeters of a square and a circle is given. Show that
the sum of their areas is minimum when the length of a side of the

square is equal to the diameter of the circle.

o Watch Video Solution

18. A square-based tank of capacity 250 cu m has to bedug out. The cost
of land is Rs 50 per sq m. The cost of digging increases with the depth
and for the whole tank the cost is Rs 400 x (depth)®. Find the

dimensions of the tank for the least total cost.

I o Watch Video Solution l


https://dl.doubtnut.com/l/_VvNaV6RZPc0w
https://dl.doubtnut.com/l/_ci9rcI76IttO
https://dl.doubtnut.com/l/_0AQcNl8U0NCv

19. The stiffness of a beam of rectangular cross-section varies as the
product of the breadth and square of the depth. What must be the

breadth of the stiffest beam that can be cut from a leg of diameter 'd'?

o Watch Video Solution

20.The fuel charges for running a train are proportional to the square of
the speed generated in km/h, and the cost is Rs. 48 at 16 km/h. If the fixed
charges amount to Rs. 300/h, the most economical speed is 60 km/h (b)

40 km/h 48 km/h (d) 36 km/h

o Watch Video Solution

21. The conbined resistance R of two resistors R& Ry(R;, Ry > 0) is

1 1 1
iven by ., — = — + —. If R{ + Ry = constant Prove that the
g y R R, R 1 2

maximum resistance R is obtained by choosing R; = R,

| e |


https://dl.doubtnut.com/l/_0AQcNl8U0NCv
https://dl.doubtnut.com/l/_cUQPQsbSAW2f
https://dl.doubtnut.com/l/_pagv9YpFfur1
https://dl.doubtnut.com/l/_SZ9sYFPeTV8u

I U Watch Video Solution

22. Prove that the area of right-angled triangle of given hypotenuse is

maximum when the triangle is isosceles.

° Watch Video Solution

23. A wire of length 28 m is to be cut into two pieces. One of the pieces is
to be made into a square and the other into a circle. What should be the
length of the two pieces so that the combined area of the square and the

circle is minimum?

° Watch Video Solution

Exercise 6 H Multiple Choice Questions

1. Using differentials, find the approximate value of (82)1/4


https://dl.doubtnut.com/l/_SZ9sYFPeTV8u
https://dl.doubtnut.com/l/_YeJkzdcBzQz2
https://dl.doubtnut.com/l/_IphWM34aKwrd
https://dl.doubtnut.com/l/_n9So1yxzSope

A. 3.008

B. 3.009

C.3.010

D. None of these

Answer: B

o Watch Video Solution

2. Find the equation of the tangent

x:0+sin0,y:1+c089at0:%.

(ﬂ— 1)7r

A.y ::(1 +-\/§)$ +‘—————jI————— +-2

(ﬂ— 1)71'

B.y:(l—ﬂ)w+T+2

Cy=(1+vAz+ (vVZ-1)n

D. None of the above

to

the

curve


https://dl.doubtnut.com/l/_n9So1yxzSope
https://dl.doubtnut.com/l/_G5PkrWk7ntQV

Answer: B

° Watch Video Solution

n n
3. The equation of normal to the curve <%> + (%) =2(n € N) at
the point with abscissa equal to 'a can be
Aza+yb=a®>—b
B.za + yb = a® + b?
C.za — yb = a® — b*

D.bz — ay = a> — b

Answer: A::C

° Watch Video Solution

4. Find the point on the curve 9y? = x>, where the normal to the curve

makes equal intercepts on the axes.


https://dl.doubtnut.com/l/_G5PkrWk7ntQV
https://dl.doubtnut.com/l/_Jj9YX17h7b07
https://dl.doubtnut.com/l/_t1gS4rbqowQ6
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Answer: D

o Watch Video Solution

5. A balloon, which always remains spherical, has a variable diameter

3
—(2z + 1).Find the rate of change of its volume with respect to x.

A. 37m(2x 4 1)°

52 + 1)

8 2
C. 2—771'(21: +1)

8
D. g(2z + 1)

Answer: C



https://dl.doubtnut.com/l/_t1gS4rbqowQ6
https://dl.doubtnut.com/l/_4Bg5KohBK3Lv

| ° Watch Video Solution

6.In the interval (-1, 1), the function f(z) = 2> — z + 4is :

A.increasing
B. decreasing
C. neither increasing nor decreasing

D. None of the above

Answer: C

° Watch Video Solution

7.1f an error of k % is made in measuring the radius of a sphere, then

percentage error in its volume. k% (b) 3k% (c) 3k% (d) g %

A 2%

B.4%


https://dl.doubtnut.com/l/_4Bg5KohBK3Lv
https://dl.doubtnut.com/l/_QTb8AHaQmSpO
https://dl.doubtnut.com/l/_l6nVUaS48OPc

C.6%

D.8 %

Answer: C

o Watch Video Solution

8. Minimum value of the function f(z) = (;) is:

D.e /e

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_l6nVUaS48OPc
https://dl.doubtnut.com/l/_uMaHmpjYXkBs

9. If the sum of two +ve numbers is 18 then the maximum value of their

product is

A. 8]0

B.9,9

C. 6,12

D. None of these

Answer: B

o Watch Video Solution

10. For minimum curved surface area and given volume, the ration of the

height and radius of base of a cone is :

Al:4/2
B.1/2:1

C.1:2


https://dl.doubtnut.com/l/_ke4aBFmhCJDq
https://dl.doubtnut.com/l/_fW17rKkRVxt0

D. None of these

Answer: B

° Watch Video Solution

Exercise 6 | Multiple Choice Questions

1.26. The points of contact of the tangents drawn from the origin to the

curve y=sinx, lie on the curve

A.:vz—y =2y
B.w2+y2:xy
2 2,2

C.yz—x =%y

D. None of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_fW17rKkRVxt0
https://dl.doubtnut.com/l/_hHUWicAEhEC3

2. Equation of tangent of the curve y =1 — e®/? at that point at which

the curve crosses the y-axis, is :

Az+y=1
B.2r +y=1
Cx= —2

D. None of these

Answer: C

o Watch Video Solution

3. Curve b*z? + a’y® = a?® and m?z? — 212 = I’m? intersect each
other at right-angle if:

Aad’+ b0 =1P+m?

B.a> — b* =1 —m?

Cal-v=0P+m?


https://dl.doubtnut.com/l/_DoRViQxyiRBF
https://dl.doubtnut.com/l/_bg1kqfDxIBKe

D.a> +b =1> —m?

Answer: C

° Watch Video Solution

100

4.The function ™" + sinz — 1is decreasing in the interval:

f05)

B. (0, 1)

(3.7

D. None of these

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_bg1kqfDxIBKe
https://dl.doubtnut.com/l/_8JNqv0Vcw6wq

5.Find the intervals in which the function f(z) = log(1 + z) —

increasing or decreasing.

A ( — o0, 0]
B.[ — 1o0)
C.(— 00,1]

D. None of these

Answer: B

° Watch Video Solution

T
6. If the function f(z) = asinz + gsin3x is maximum at z = 3 a=?

Al
B.2
C.3

D.4


https://dl.doubtnut.com/l/_cWtuHNSalG9y
https://dl.doubtnut.com/l/_uDFGvlc6YPiS

Answer: B

° Watch Video Solution

7.1f z + y = 8, then the maximum value of zy is (a) 8 (b) 16 (c) 20 (d) 24

A.8

B.12

D.7

Answer: C

° Watch Video Solution

8. An isosceles triangle of vertical angle 26 is inscribed in a circle of radius

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


https://dl.doubtnut.com/l/_uDFGvlc6YPiS
https://dl.doubtnut.com/l/_yBh65jGa98cz
https://dl.doubtnut.com/l/_YbuBlzdEJ0F1

SN

D. None of these.

Answer: C

o Watch Video Solution

9. Find minimum value of px + qy where p > 0,q > 0,2 > 0,y > 0

when zy = r,2 without using derivatives.

A.pq./T
B. 2pq./T

C.2r,/pq

D. None of these

Answer: C



https://dl.doubtnut.com/l/_YbuBlzdEJ0F1
https://dl.doubtnut.com/l/_FwEbGoQf2INi

| ° Watch Video Solution

10. Maximum area of a reactangle which can be inscribed in a circle of a

given radius R is

Answer: C

° Watch Video Solution

1. Find the rate of change of the area of a circle with respect to its radius

r when(a) r = 3em (b) » = 4em


https://dl.doubtnut.com/l/_FwEbGoQf2INi
https://dl.doubtnut.com/l/_O8RMJ6fKuErt
https://dl.doubtnut.com/l/_86z9oNhkGZBi

° Watch Video Solution

2. The volume of a cube is increasing at the rate of 8cm?® /s. How fast is

the surface area increasing when the length of an edge is 12 cm?

° Watch Video Solution

3. The radius of a circle is increasing uniformly at the rate of 3 cm/s. Find
the rate at which the area of the circle is increasing when the radius is 10

cam.

° Watch Video Solution

4. An edge of a variable cube is increasing at the rate of 3 cm per second.
How fast is the volume of the cube increasing when the edge is 10 cm

long?

° Watch Video Solution



https://dl.doubtnut.com/l/_86z9oNhkGZBi
https://dl.doubtnut.com/l/_qz1WB93JloFT
https://dl.doubtnut.com/l/_qlCFzqjq6WP1
https://dl.doubtnut.com/l/_Uul1idMtMK2A

5. A stone is dropped into a quiet lake and waves move in circles at the
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

6. The radius of a circle is increasing at the rate of 0.7 cm/sec. What is the

rate of increase of its circumference?

o Watch Video Solution

7.The length x of a rectangle is decreasing at the rate of 5 cm/minute and
the width y is increasing at the rate of 4 cm/minute. When x=8cm and y =
6cm, find the rates of change of (a) the perimeter, and (b) the area of the

rectangle

o Watch Video Solution



https://dl.doubtnut.com/l/_Uul1idMtMK2A
https://dl.doubtnut.com/l/_CL99lorLj7fF
https://dl.doubtnut.com/l/_kUJs7ahjsbU7
https://dl.doubtnut.com/l/_rKEwA3V6JW2V
https://dl.doubtnut.com/l/_Pnkgu3QJZHch

8. A balloon, which always remains spherical on inflation, is being inflated
by pumping in 900 cubic centimetres of gas per second. Find the rate at

which the radius of the balloon increases when the radius is 15 cm.

o Watch Video Solution

9. A balloon, which always remains spherical, has a variable radius. Find
the rate at which its volume is increasing with the radius when the later

is 10 cm

o Watch Video Solution

10. A ladder of length 5 m is leaning against a wall. The bottom of ladder
is being pulled along the ground away from wall at rate of 2cm /sec . How
fast is the top part of ladder sliding on the wall when foot of ladder is 4m

away form wall.

o Watch Video Solution



https://dl.doubtnut.com/l/_Pnkgu3QJZHch
https://dl.doubtnut.com/l/_OVDTrDMDYgWk
https://dl.doubtnut.com/l/_Z4GfXNVPqbia

11. A particle is moving along a curve 6y = 23 + 2. Find the points on the
curve at which y-coordinate is changing 8 times as fast as the x-

coordinate.

° Watch Video Solution

12. The radius of an air bubble is increasing at the rate of 0.5 cm/sec. At

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

° Watch Video Solution

13. A balloon, which always remains spherical, has a variable diameter

3
—(2x + 1).Find the rate of change of its volume with respect to x.
) g p

° Watch Video Solution



https://dl.doubtnut.com/l/_b6IRITJ2T1Te
https://dl.doubtnut.com/l/_ipggSsYMIlCJ
https://dl.doubtnut.com/l/_Vcjt9hBFNn0o

14.Sand is pouring from a pipe at the rate of 12 cm3/s . The falling sand
forms a cone on the ground in such a way that the height of the cone is
always one-sixth of the radius of the base. How fast is the height of the

sand cone increasing when the height is 4cm ?

° Watch Video Solution

15. The total cost C (x) in Rupees associated with the production of x units
of an item is given by C(z) = 0.007z> — 0.003z> + 15z + 4000. Find the

marginal cost when 17 units are produced.

° Watch Video Solution

16. The total revenue in Rupees received from the sale of x units of a
product is given by R(z) = 13z% + 26z + 15. Find the marginal revenue

whenz = 7.

° Watch Video Solution



https://dl.doubtnut.com/l/_3gawk09DHel6
https://dl.doubtnut.com/l/_wvhia8Q1D4kI
https://dl.doubtnut.com/l/_Rl3C0NfXyICF

17. The rate of change of the area of a circle with respect to its radius r at

r=6cmis:

A. 107

B. 127

C. 87

D.11xw

Answer: B

o Watch Video Solution

18. The total revenue in Rupees received from the sale of x units of a
product is given by R(z) = 3z? + 36 + 5. The marginal revenue, when
x = 15is (A) 116 (B) 96 (C) 90 (D) 126

A. 116

B. 96


https://dl.doubtnut.com/l/_CgV3iCXrYXpk
https://dl.doubtnut.com/l/_ax9KVkSdbFoQ

C.90

D. 126

Answer: D

o Watch Video Solution

1. Show that the function given by f(x) = 3z + 1Tis strictly increasing

on R.

o Watch Video Solution

2. Show that the function given by f(x) = e¥ is strictly increasing on R.

o Watch Video Solution



https://dl.doubtnut.com/l/_ax9KVkSdbFoQ
https://dl.doubtnut.com/l/_Gqu9yjOWqgvm
https://dl.doubtnut.com/l/_Oz2mcp7fFk7M

3. Show that f(x) = sinz is increasing on (0, w/2) and decreasing on

(7 /2, m) and neither increasing nor decreasing in (0, ) .

° Watch Video Solution

4. Find the intervals in which the function f given by f(z) = 2z — 3z

is(a) strictly increasing (b) strictly decreasing

° Watch Video Solution

5. Find the intervals in which the function f given by
f(z) = 22> — 32 — 36z + Tis (a) strictly increasing (b) strictly

decreasing

° Watch Video Solution



https://dl.doubtnut.com/l/_h81jFAGx8Pm5
https://dl.doubtnut.com/l/_GvtMhAERiny7
https://dl.doubtnut.com/l/_7Dsxy908MWCy

6. Find the intervals in which the following functions are strictly
increasing or decreasing:(a 22 +2x—5 (b) 10— 6z — 222 (0

6 — 92z — z(d) (z + 1)*(z — 3)°

° Watch Video Solution

2z
7. Show that y = log(1 + z) — 1z " >~ 1 is an increasing function

of x throughout its domain.

° Watch Video Solution

8. Find the values of z for which f(z) = [z(z — 2)]? is an increasing
function. Also, find the points on the curve, where the tangent is parallel

to x-axis.

° Watch Video Solution



https://dl.doubtnut.com/l/_jvnXdJMlHKsc
https://dl.doubtnut.com/l/_UYmhmZzbk3vH
https://dl.doubtnut.com/l/_729VA2dcb8Bp

4sin6

9. Prove that Yy = m
COSs

— @ is an increasing function in [0, %]

° Watch Video Solution

10. Prove that the logarithmic function is strictly increasing on (0, co).

° Watch Video Solution

11. Prove that the function f(z) = x? — 2 + 1 is neither increasing nor

decreasingon ( — 1, 1).

° Watch Video Solution

12. Which of the following functions are strictly decreasing on [0, g] (A)

cos x (B)cos 2z (C) cos 3x (D) tanx

° Watch Video Solution



https://dl.doubtnut.com/l/_Mjhi8rb45ZYc
https://dl.doubtnut.com/l/_Qv90dQhwUslQ
https://dl.doubtnut.com/l/_qKZHc3xRu9wV
https://dl.doubtnut.com/l/_LQoVSXDWJ1wF
https://dl.doubtnut.com/l/_Y2su8pQvGokR

100

13. On which of the following intervals is the function ™ + sinz — 1

T

decreasing? (, 5

) (b) (0, 1) (% 7r) (d) none of these

° Watch Video Solution

14. Find the least value of a such that the function f given by

f(z) = z* + ax + lis strictly increasing on (1, 2)-

° Watch Video Solution

15. Let | be any interval disjoint from (1, 1). Prove that the function f given

1
by f(z) = = + ;is strictly increasing on 1.

° Watch Video Solution

16. Prove that the function f given by

™ T
f(z) = logsinz is increasing on (0 ) and decreasing on <5, 7r).

)

(e~ |


https://dl.doubtnut.com/l/_Y2su8pQvGokR
https://dl.doubtnut.com/l/_7ateSAb4hdFn
https://dl.doubtnut.com/l/_tgGuQCJta57t
https://dl.doubtnut.com/l/_5ilbff5dDLED

[ @ Watch Video Solution J

17. Prove that the function f given by

3
f(z) = log|cos x| is decreasing on (0, %) and increasing on (Tﬂ, 27r>

° Watch Video Solution

18. Prove that the function f(z) = z* — 3z + 3z — 100 is increasing on

R.

° Watch Video Solution

19. The interval in which y = z2e % is increasing is (A) ( — 0o, 00) (B) ( 2,

0) (C) (2, 00) (D) (0,2)

A.( — 00, 00)

B.( —2,0)


https://dl.doubtnut.com/l/_5ilbff5dDLED
https://dl.doubtnut.com/l/_YkZd1TIAQp93
https://dl.doubtnut.com/l/_gRny8IhRobE1
https://dl.doubtnut.com/l/_MEb84YFniVAz

C. (2, 00)

D. (0, 2)

Answer: D

o Watch Video Solution

3

1.Find the slope of the tangent to the curve y = =° — zatx = 2.
o Watch Video Solution
. z—1
2.Find the slope of the tangent to the curve y = e # 2at x = 10

o Watch Video Solution



https://dl.doubtnut.com/l/_MEb84YFniVAz
https://dl.doubtnut.com/l/_ndsZt4yDzd2j
https://dl.doubtnut.com/l/_niuS1titgRn2

3

3. Find the slope of the tangent to curve y = z° — z + 1 at the point

whose x-coordinate is 2.

° Watch Video Solution

4. Find the slope of the tangent to the curve y = z3 — 3z + 2 at the

point whose x-coordinate is 3.

° Watch Video Solution

5.Find the slope of the normal to the curve & = a cos® 6,y = a sin® 9 at

GZZ.

° Watch Video Solution

6. Find the slope of the normal to the curve z = 1 — asinf,y = b cos2 0

T
atf = — .

[\

| e |


https://dl.doubtnut.com/l/_D6Q46PiLTUKE
https://dl.doubtnut.com/l/_B1ROrtZBXOvQ
https://dl.doubtnut.com/l/_u3J7Op1RqP8F
https://dl.doubtnut.com/l/_NvmEO4LENqQX

| &J Watch Video Solution I

7. The points at which the tangents to the curve y = 3 — 12z + 18 are

parallel to the X-axis are

° Watch Video Solution

8.Find a point on the curve y = (z — 2)2at which the tangent is parallel

to the chord joining the points (2, 0) and (4, 4).

° Watch Video Solution

9. Find the point on the curve y = z3 — 11z + 5 at which the tangent is

y = 11.

° Watch Video Solution



https://dl.doubtnut.com/l/_NvmEO4LENqQX
https://dl.doubtnut.com/l/_3JNWDBuxgprS
https://dl.doubtnut.com/l/_hZTvW9MTNWrM
https://dl.doubtnut.com/l/_fVrYb2vyiMVN

10. Find the equation of all lines having slope — 1that are tangents to the

x # 1

curvey = —,

° Watch Video Solution

11. Find the equations of all lines having slope 2 and that are tangent to

1
thecurvey: 22——3, T 753

° Watch Video Solution

12. Find the equations of all lines having slope 0 which are tangent to the

1

curvey = — .
Y 2 —2x+3

° Watch Video Solution

2 2

13. Find pints on the curve % + ?1/_6 = 1 at which the tangents are (i)

parallel to x-axis (ii) parallel to y-axis.



https://dl.doubtnut.com/l/_nki7pcdvkKWz
https://dl.doubtnut.com/l/_jJCUXMFlLKrN
https://dl.doubtnut.com/l/_OFbQMvgoFgwl
https://dl.doubtnut.com/l/_aLqaKFNWwexJ

l ) Watch Video Solution J

14. Find the equations of the tangent and normal to the given curves at
the indicated points: (i) y = z* — 62> + 1322 — 10z + 5 at (0, 5) (ii)

y=x* — 623 + 132> — 10z + 5at (1, 3)

o Watch Video Solution

15. Find the equation of the tangent line to the curve y = 22 — 2z + 7
which is(a) parallel to the line 2zy + 9 = 0(b) perpendicular to the line

5ylbz = 13.

o Watch Video Solution

16. Show that the tangents to the curve y = 7z + 1lat the points where

x = 2and x = 2are parallel.

o Watch Video Solution



https://dl.doubtnut.com/l/_aLqaKFNWwexJ
https://dl.doubtnut.com/l/_nAEj5Z6C6qR9
https://dl.doubtnut.com/l/_Axne3xud5E7v
https://dl.doubtnut.com/l/_1LVe4HpWwjLn

17.Find the points on the curve y = z* at which the slope of the tangent

is equal to the y coordinate of the point.

° Watch Video Solution

18. For the curve y = 42® — 2z° find all points at which the tangent

passes through the origin.

° Watch Video Solution

19. Find the points on the curve z? + y? — 2z — 3 = Oat which the

tangents are parallel to the x-axis.

° Watch Video Solution

20. Find the equation of the normal at the point (am2, am3) for the

curve ay’® = x>

| e |


https://dl.doubtnut.com/l/_KIMt4fQhKu2T
https://dl.doubtnut.com/l/_TechEkCu89B2
https://dl.doubtnut.com/l/_jTaoevfGgwS4
https://dl.doubtnut.com/l/_rSeixoeYiw5Y

| & Watch Video Solution I

21.Find the equation of the normals to the curve y = z® + 2z + 6which

are parallel to the linez + 14y + 4 = 0.

o Watch Video Solution

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

y® = 4azat the point (atz, 2at).

o Watch Video Solution

23. Show that the curves z = 3 and zy = k cut at right angles, if

8k =1.

o Watch Video Solution



https://dl.doubtnut.com/l/_rSeixoeYiw5Y
https://dl.doubtnut.com/l/_oUvrltNuHtrC
https://dl.doubtnut.com/l/_jjW5HJ8ZTiqu
https://dl.doubtnut.com/l/_AjS03UXQh4Qq

24. Find the equations of the tangent and normal to the hyperbola

2 2

y .
P 1. at the point (o, o)

o Watch Video Solution

25. Find the equation of the tangent to the curve y = /3 — 2which is

parallel to the line4xz — 2y + 5 = 0.

o Watch Video Solution

26. The slope of the normal to the curve y = 2z% + 3sin x at z = 0is(A) 3

Blc 3 (D L
®) 3 (O-3(0) =


https://dl.doubtnut.com/l/_glUdNXB3NkC4
https://dl.doubtnut.com/l/_5xHOg0gDUcFa
https://dl.doubtnut.com/l/_wSCwJUMewxnY

Answer: D

° Watch Video Solution

27. The line y = = + lis a tangent to the curve y? = 4zat the point(A)

(1,2) (8)(2,1) (O) (1,2) (D) (1,2)

A (1,2)

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_wSCwJUMewxnY
https://dl.doubtnut.com/l/_GmCZ3TddlpSC

1. Using differentials, find the approximate value of each of the following

up to 3 places of decimal.

()v253  (i6)y/A05

° Watch Video Solution

2. Find the approximate value of f(2. 01), where f(z) = 4% + 5z + 2.

° Watch Video Solution

3. Find the approximate value of  f(5.001), where

f(z) = 3 — 7z + 15.

° Watch Video Solution



https://dl.doubtnut.com/l/_sDZwFA7nPoZh
https://dl.doubtnut.com/l/_ZAl9TP7P8wgu
https://dl.doubtnut.com/l/_4XXwToHa3SFS

4. Find the approximate change in the volume 'V' of a cube of side x

metres caused by decreasing the side by 1%.

° Watch Video Solution

5. Find the approximate change in the surface area of a cube of side =

metres caused by decreasing the side by 1%.

° Watch Video Solution

6. If the radius of a sphere is measured as 7 m with an error or 0.02 m,

find the approximate error in calculating its volume.

° Watch Video Solution

7.1f the radius of a sphere is measured as 9 cm with an error of 0.03 cm,

find the approximate error in calculating its surface area.

| e |


https://dl.doubtnut.com/l/_he6eXjC1JpVw
https://dl.doubtnut.com/l/_maPJw6jCJOch
https://dl.doubtnut.com/l/_qOpzMjhSUUP8
https://dl.doubtnut.com/l/_ZwrxZZGrhpQq

I &J Watch Video Solution

8.1f f(z) = 322 4 15z + 5, then the approximate value of f(3. 02)is(A)
47.66 (B) 57.66 (C) 67.66 (D) 77.66

A. 47.66

B.57.66

C.67.66

D. 77.66

Answer: D

o Watch Video Solution

9. The approximate change in the volume of a cube of side x metres
caused by increasing the side by 3% is(A) 0.06 3m? (B) 0.6 z3m? (C) 0.09

zm? (D) 0.9 z°m?


https://dl.doubtnut.com/l/_ZwrxZZGrhpQq
https://dl.doubtnut.com/l/_gYz6r2JR9PCa
https://dl.doubtnut.com/l/_5uMGscXGoaqg

A. 0.06z%m?

B. 0.6x°m?

C.0.09z3m3

D.0.9z%m?

Answer: C

° Watch Video Solution

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

functions given by(i) f(z) = (22 — 1)* + 3 (ii) f(z) = 922 + 12z + 2iii)

fl) = —(z —1)> +10(iv) g(z) = 2* + 1

° Watch Video Solution



https://dl.doubtnut.com/l/_5uMGscXGoaqg
https://dl.doubtnut.com/l/_7x2FLZDbOq8V

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

functions given by () f () = |z + 2 | 1 (ii)
g(z) = |z 4+ 1] + 3 (iii)
h(z) = se (22) + 5

° Watch Video Solution

3. Find the local maxima and local minima, if any, of the following
functions. Find also the local maximum and the local minimum values, as
the case may be:

(1) f(z) = 2*

(ii)g(z) = z® — 3z

° Watch Video Solution

4. Prove that the following functions do not have maxima or minima:(i)

f(z) = ex (i) g(z) = logz(iii) h(z) = 2> + 2> + = + 1

| o WMl L\ dana C Al iklmn



https://dl.doubtnut.com/l/_CsvwVSvbiJC8
https://dl.doubtnut.com/l/_95kzxg9T7VsW
https://dl.doubtnut.com/l/_T9uSMfmW4kcD

L —ryvatilill VIUCU JUViuvLivil )

5. Find the absolute maximum value and the absolute minimum value of
the followingfunctions in the given intervals:(i) f(z) = 2%,z € [ — 2, 2]

(ii) f(x)=sinx+cosx ,x in [O,pi]

° Watch Video Solution

6. Find the maximum profit that a company can make, if the profit

function isgiven by p(z) = 41 — 24z — 182>

° Watch Video Solution

7. Find the maximum value and the minimum value and the minimum

value of 3z* — 8z3 + 122% — 48z + 25 on the interval [0, 3].

° Watch Video Solution



https://dl.doubtnut.com/l/_T9uSMfmW4kcD
https://dl.doubtnut.com/l/_aqCZ4Vj08ZwN
https://dl.doubtnut.com/l/_IPW7dBdRSzaB
https://dl.doubtnut.com/l/_kMH3sKNms4gy

8. At what points in the interval [0, 2] , does the function s € 2z

attain its maximum value?

° Watch Video Solution

9. What is the maximum value of the functions €¢ =z« + cos zx?

° Watch Video Solution

10. Find the maximum value of 2z® — 24z + 107in the interval [1, 3]. Find

the maximum value of the same function in [ — 3, — 1].

° Watch Video Solution

1.1t is given that at = 1, the function z* — 6222 + az + 9 attains its

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

° Watch Video Solution



https://dl.doubtnut.com/l/_d8YAlvV8bWls
https://dl.doubtnut.com/l/_MT4uNIQF4cg5
https://dl.doubtnut.com/l/_wRs6nahI3Gg3
https://dl.doubtnut.com/l/_fuP8jNyIH00s

12. Find the maximum and minimum values of f(z) = x + sin2x in the

interval [0, 2]

° Watch Video Solution

13. Find two numbers whose sum is 24 and whose product is as large as

possible.

° Watch Video Solution

14. Find two positive numbers x and y such that z 4+ y = 60 and zy® is

maximum.

° Watch Video Solution



https://dl.doubtnut.com/l/_fuP8jNyIH00s
https://dl.doubtnut.com/l/_OTz3Jid2IXHW
https://dl.doubtnut.com/l/_aOiV789IJJly
https://dl.doubtnut.com/l/_hkSs6YabRj8t

15. Find two positive numbers  and y such that their sum is 35 and the

product 22 y° is maximum.

° Watch Video Solution

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

cubes is minimum.

° Watch Video Solution

17. A square piece of tin of side 18 cm is to be made into a box without
top by cutting a square from each corner and folding up the slops to
form a box. What should be the side of the square to be cut off such that

volume of the box is maximum possible .

° Watch Video Solution



https://dl.doubtnut.com/l/_qFvAMSHtHHBY
https://dl.doubtnut.com/l/_4rphWVG6Dm2Y
https://dl.doubtnut.com/l/_UdY2vQtZvAg6

18. A rectangular sheet of tin 45 cm by 24 cm is to be made into a box
without top by cutting off squares from the corners and folding up the
flaps. What should be the side of the square in order the volume of the

box is maximum.

° Watch Video Solution

19. Show that of all the rectangles inscribed in a given circle, the square

has the maximum area.

° Watch Video Solution

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

surface and maximum volume, is equal to the diameter of its base.

° Watch Video Solution



https://dl.doubtnut.com/l/_WE2rkSLyhTB6
https://dl.doubtnut.com/l/_XjhpTby9SN0l
https://dl.doubtnut.com/l/_T7WJuVfS4YpC

21. Of all the closed cylindrical cans (right circular), of a given volume of
100 cubic centimetres, find the dimensions of the can which has the

minimum surface area?

° Watch Video Solution

22. A wire of length 28 m is to be cut into two pieces. One of the pieces is
to be made into a square and the other into a circle. What should be the
length of the two pieces so that the combined area of the square and the

circle is minimum?

° Watch Video Solution

23. Prove that the volume of the largest cone, that can be inscribed in a

8
sphere of radius R. is 77 of the volume of the sphere.

° Watch Video Solution



https://dl.doubtnut.com/l/_O4qCgv292TUV
https://dl.doubtnut.com/l/_PKl7sseCwJEP
https://dl.doubtnut.com/l/_HOSDSJ6H42n6
https://dl.doubtnut.com/l/_4PIScBEiGDHI

24.Show that right circular cone of least curved surface and given volume

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

° Watch Video Solution

25. Show that semi-vertical angle of a cone of maximum volume and given

slant height is tan ' /2

° Watch Video Solution

26. Show that the semi vertical angle of a right circular cone of given total

1
surface area and max volume is sin ~* (§

o Watch Video Solution

27. The point on the curve z? = 2ywhich is nearest to the point (0, 5)

is(A) (2v/2,4) (B) (22, 0) (O) (0,0) (D) (2,2)


https://dl.doubtnut.com/l/_4PIScBEiGDHI
https://dl.doubtnut.com/l/_CAqC3pRT0MWd
https://dl.doubtnut.com/l/_FyzmLzvF2QBK
https://dl.doubtnut.com/l/_fVqYP43ofHup

A (2v/2, 4)
B. (2v/2, 0)
C.(0,0)

D. (2, 2)

Answer: A

o Watch Video Solution

" 1—z+a?
28. For all real values of x, the minimum value of —2|s(A) 0 (B) 1

1
(C) 3 (D) 3

A.O0

B.1

W =

Answer: D



https://dl.doubtnut.com/l/_fVqYP43ofHup
https://dl.doubtnut.com/l/_mpkQeZkFIFqE

° Watch Video Solution

29. The maximum value of [z(z — 1) + 1]%, 0<z<lis

D.O

Answer: C

° Watch Video Solution

Miscellaneous Exercise

1. Using differentials, find the approximate value of each of the following:

(a)(é—i)i (6)(33)

S



https://dl.doubtnut.com/l/_mpkQeZkFIFqE
https://dl.doubtnut.com/l/_CKgM1RT4Rg93
https://dl.doubtnut.com/l/_Kx8shvk7yDng

| @J Watch Video Solution J

log x )
has maximum at x = e.

2.Show that the function given by f(z) =

o Watch Video Solution

3. The two equal sides of an isosceles triangle with fixed base b are
decreasing at the rate of 3 cm per second. How fast is the area decreasing

when the two equal sides are equal to the base ?

o Watch Video Solution

4. Find the equation of the normal to the curve z? = 4y which passes

through the point (1, 2).

o Watch Video Solution



https://dl.doubtnut.com/l/_Kx8shvk7yDng
https://dl.doubtnut.com/l/_cwtwsMsAhSYY
https://dl.doubtnut.com/l/_g52Ybmk6tiCv
https://dl.doubtnut.com/l/_i1EFtzre0n2N

5. Show that the normal at any point 6 to the curve

x = acosf + afsinf, y = asinf — a Ocosf is at a constant distance

from the origin.

° Watch Video Solution

6. Find the intervals in

4sinr — 2z — zc ®

f(z) =

2+ cosx

which the function f given by

is (i) increasing (ii) decreasing.

° Watch Video Solution

7. Find the intervals in

which the function f given by

1
f(z) = 3 + —, x # Ois increasing and decreasing.

)
3

° Watch Video Solution



https://dl.doubtnut.com/l/_d24ymDamdcEn
https://dl.doubtnut.com/l/_2KZJMMQZEt99
https://dl.doubtnut.com/l/_LPTW656Zdr8Q

8.Find the area of the greatest isosceles triangle that can be inscribed in

22 2
the ellipse <—2> + (%) = 1 having its vertex coincident with one
a

extremity of the major axis.

° Watch Video Solution

9. A tank with rectangular base and rectangular sides, open at the top is
to be constructed so that its depth is 2m and volume is 8m? . If building
of tank costs Rs. 70 per sq. metre for the base and Rs. 45 per sq. metre

for sides, what is the cost of least expensive tank?

° Watch Video Solution

10. The sum of the perimeter of a circle and square is k, where k is some
constant. Prove that the sum of their areas is least when the side of

square is double the radius of the circle.

° Watch Video Solution



https://dl.doubtnut.com/l/_naKoa03KCskG
https://dl.doubtnut.com/l/_Aut0U3Bn7JCv
https://dl.doubtnut.com/l/_SqmJXzH7hAXV

11. A window is in the form of a rectangle surmounted by a semicircular
opening. The total perimeter of the window is 10 m. Find the dimensions

of the window to admit maximum light through the whole opening.

o Watch Video Solution

12. A point on the hypotenuse of a triangle is at distance a and b from the

sides of the triangle. Show that the maximum length of the hypotenuse is
2 2
((ﬁ + bg)

° Watch Video Solution

oo

13. Find the points at which the function f given by
f(z) = (z — 2)*(z +1)* has local maxima local minima point of

inflexion

° Watch Video Solution



https://dl.doubtnut.com/l/_SqmJXzH7hAXV
https://dl.doubtnut.com/l/_TSvWN9LmaJ4z
https://dl.doubtnut.com/l/_gDEz0rKDKmC7
https://dl.doubtnut.com/l/_17SLkduqZmRY

14. Find the absolute maximum and minimum values of the function f

given by f(z) = cos’x + sinz ,x € [0, 7).

° Watch Video Solution

15. Show that the altitude of the right circular cone of maximum volume

4
that can be inscribed in a sphere of radius R is TR

° Watch Video Solution

16. Let f be a function defined on [a, b] such that f'(x) > 0, for all

z € (a, b). Then prove that f is an increasing function on (a, b).

° Watch Video Solution

17. Show that the height of the cylinder of maximum volume that can be

2R
inscribed in a sphere of radius R is —3 .



https://dl.doubtnut.com/l/_K1B2XsAbMmK7
https://dl.doubtnut.com/l/_aJPlVPS4VQhU
https://dl.doubtnut.com/l/_AKk0bMyhgxFp
https://dl.doubtnut.com/l/_FylNtKzszh3f

| ) Watch Video Solution J

18. Show that height of the cylinder of greatest volume which can be
inscribed in a right circular cone of height h and semi vertical angle is
one-third that of the cone and the greatest volume of cylinder is

4
—mh3tan? o
27

o Watch Video Solution

19. A cylindrical tank of radius 10 m is being filled with wheat at the rate of
314 cubic metre per hour. Then the depth of the wheat is increasing at
the rate of(A) 1m /h (B) 01m?> /h (C) 11m?3 /h (D) 0.5 m® / h

A.1m/h

B.0.1m /h

C.1l.lm/h

D.0.5m /h


https://dl.doubtnut.com/l/_FylNtKzszh3f
https://dl.doubtnut.com/l/_3wzodxmfeRew
https://dl.doubtnut.com/l/_yTzLU2mVOagP

Answer: A

° Watch Video Solution

20. The slope of the tangent to the curve z =t*+ 3t—8,

22 6 7 —6

= 2t> — 2t — 5at the point (2, — 1)is(A) — (B) — (C) = (D) —

y at the point ( )IS()7()7()6()7
22
A
7
6
B. —
7
C7
"6
—6
D. —
7
Answer: B

° Watch Video Solution

1
3

21. Use differential to approximate (25)


https://dl.doubtnut.com/l/_yTzLU2mVOagP
https://dl.doubtnut.com/l/_2oOgCxN5iG45
https://dl.doubtnut.com/l/_oFA3x8HWCYSH

Al

B.2

Answer: A

o Watch Video Solution

22.The normal at the point (1,1) on the curve 2y + z? = 3is
Az—-—y=0

(B)zy =0

Qz+y+1=0

D)zy=0

A. x+y=0
B.xy=0

C. x+ty+1=0


https://dl.doubtnut.com/l/_oFA3x8HWCYSH
https://dl.doubtnut.com/l/_DuVpq2fVOuS2

D. x-y=1

Answer: B

° Watch Video Solution

23. Find the equation of the normal to the curve z> = 4 y which passes
through the point (1, 2).

A x+y=3

B.x-y=3

Cx+ty=1

D.x-y=1

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_DuVpq2fVOuS2
https://dl.doubtnut.com/l/_uiU5i1YdJrUd

24. Find the points on the curve 9y? = z® where normal to the curve

makes equal intercepts with the axes.

8

N
—8

B.4, T)
C. <4, + E)

8
D. <:|:4, i)

8

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_G50wj4UDIVYT

