
MATHS

BOOKS - NAGEEN MATHS (HINGLISH)

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.

A. 350 /seccm3

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_syzBZ7YRCEkq
https://dl.doubtnut.com/l/_agrABxbjt9So


B. 450 /sec

C. 200 /sec

D. 300 /sec

Answer: D

Watch Video Solution

cm3

cm3

cm3

3. A stone is dropped in a quiet lake. If the produced circular waves

increase at a rate of 4 cm/sec, then �nd the rate of increase in its area

when the redius of circular wave is 7 cm.

A. /sec

B. /sec

C. /sec

D. /sec

Answer: D

172cm2

174cm2

178cm2

176cm2

https://dl.doubtnut.com/l/_agrABxbjt9So
https://dl.doubtnut.com/l/_5HzbkbKw1esT


Watch Video Solution

4. In a cylindrical tank, rice is increasing at a rate of . 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.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

314m3 /hr

1m/hr

2m/hr

3m/hr

4m/hr

5. Find a point on the curve  at which the abscissa and ordinates

are increasing at the same rate.

Watch Video Solution

y2 = 2x

https://dl.doubtnut.com/l/_5HzbkbKw1esT
https://dl.doubtnut.com/l/_gShu1RITjQJM
https://dl.doubtnut.com/l/_l44tuNjcFbqH


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.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

m/sec.
−5

3

m/sec.
5

3

m/sec.
−10

3

m/sec.
10

3

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.

https://dl.doubtnut.com/l/_l44tuNjcFbqH
https://dl.doubtnut.com/l/_3DpFiW32yg7p
https://dl.doubtnut.com/l/_1heOXbtFmUDZ


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) =  is strictly increasing function on R.

Watch Video Solution

e3x

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

Watch Video Solution

∀x ∈ R

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

Watch Video Solution

https://dl.doubtnut.com/l/_1heOXbtFmUDZ
https://dl.doubtnut.com/l/_YQyzDz2SCY5n
https://dl.doubtnut.com/l/_BKBoVdMgSKo0
https://dl.doubtnut.com/l/_ua5U3zmPSxNF
https://dl.doubtnut.com/l/_gXxLCxyDXWau
https://dl.doubtnut.com/l/_1JOUG4P6e1pJ


12. Show that the function f(x)=  is an increasing

function on R.

Watch Video Solution

x3 − 3x2 + 3x − 1

13. Find the intervals in which the function f(x) =  is

(i) increasing, (ii) decreasing.

Watch Video Solution

2x3 − 15x2 + 36x + 6

14. Find the intervals in which f(x) = sin 3x,  is (i) increasing, (ii)

decreasing.

A.  is increasing in  

 is decreasing in 

B.  is increasing in  

 is decreasing in 

x ∈ [0, ]
π

2

f(x) [0, ]
π

2

f(x) [ , ]
π

6

π

2

f(x) [0, ]
π

6

f(x) [ , ]
π

4

π

2

https://dl.doubtnut.com/l/_1JOUG4P6e1pJ
https://dl.doubtnut.com/l/_jTkx54VauuYD
https://dl.doubtnut.com/l/_MGjE1HnhkCcP


C.  is increasing in  

 is decreasing in 

D.  is increasing in  

 is decreasing in 

Answer: C

Watch Video Solution

f(x) [0, ]
π

6

f(x) [ , ]
π

6

π

2

f(x) [0, ]
π

6

f(x) [ , ]
π

6

π

4

15. Find the intervals in which function f(x) =  is

(i) increasing, (ii) decreasing.

Watch Video Solution

sinx − cos x, 0 < x < 2π

16. Using di�erentials, �nd the approximate value of .

Watch Video Solution

3√127

https://dl.doubtnut.com/l/_MGjE1HnhkCcP
https://dl.doubtnut.com/l/_6oZM43WMncY4
https://dl.doubtnut.com/l/_YKFuYg7tBNVX
https://dl.doubtnut.com/l/_3aUIa8qs5a6b


17. Using di�erentials, �nd the approximate value of .

Watch Video Solution

√0.037

18. Using di�erentials, �nd the approximate value of  when 

.

Watch Video Solution

log10 10.1

log10 e = 0.4343

19. Find the approximate value of  when 

y = .

Watch Video Solution

f(3.01)

f(x) = x2 + 3x + 1

20. Find the approximate percentage increase in a cube of side x metre if

the percentage increase in its side is 1%.

Watch Video Solution

https://dl.doubtnut.com/l/_3aUIa8qs5a6b
https://dl.doubtnut.com/l/_3NlRxNvSlpYj
https://dl.doubtnut.com/l/_xPdxiz9GYs3q
https://dl.doubtnut.com/l/_92x71RkVLfx6


21. The time period 'T' of a simple pendulum of length 'l' is given by T =

.Find the percentage error in the value of 'T' if the percentage

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

Watch Video Solution

2π√
l

g

22. In , the side c and angle C are constant. If there are small

changes in the remaining sides and angles, then show that 

.

Watch Video Solution

ΔABC

+ = 0
da

cosA

db

cosB

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

Watch Video Solution

x2 = y

https://dl.doubtnut.com/l/_IZSr1TfEysYw
https://dl.doubtnut.com/l/_2zGOWVuvLVRU
https://dl.doubtnut.com/l/_1meLCM4Bl781


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

curve .

Watch Video Solution

y2 = 4ax

25. Find the equation of tangent of the curve  at point (1,1).

Watch Video Solution

6y = 9 − 3x2

26. Find the equation of tangent of tangent of the curve y =  at

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

Watch Video Solution

b ⋅ e−x /a

27. Find the equation of tangent of the curve  at point .

A. 

x = at2, y = 2at t

x − ty + at3 = 0

https://dl.doubtnut.com/l/_YPkKXlje12nc
https://dl.doubtnut.com/l/_9ES59200KVnF
https://dl.doubtnut.com/l/_xhae9mimA2Xw
https://dl.doubtnut.com/l/_MIT98huKc8yz


B. 

C. 

D. 

Answer: C

Watch Video Solution

x − y + at2 = 0

x − ty + at2 = 0

tx − y + at2 = 0

28. Find the point on the curve  at which the tangent drawn

makes an angle of  from X-axis.

A. .

B. .

C. .

D. None of these

Answer: A

Watch Video Solution

y = x2 + 1

45∘

( , )
1

2

5

4

( , )
1

2

3

4

( − , )
1

2

5

4

https://dl.doubtnut.com/l/_MIT98huKc8yz
https://dl.doubtnut.com/l/_gfMJE89toutc


29. Find the equation of tangent of the curve  at

that point at which curve crosses the X-axis.

Watch Video Solution

yx2 + x2 − 5x + 6 = 0

30. Find a point on the curve  at which the tangent is

parallel to the line .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y = 3x2 − 2x − 4

10x − y + 7 = 0

(2, 4)

(1, 4)

( − 2, 4)

(2, − 4)

https://dl.doubtnut.com/l/_gfMJE89toutc
https://dl.doubtnut.com/l/_d3q8WP0PIM6M
https://dl.doubtnut.com/l/_tsMrLIHuPilD


31. Find the angle of intersection of the curves .

Watch Video Solution

2y2 = x3 and 32x

32. Prove that the curves  cut each other

orthogonally, if 3k= 1.

Watch Video Solution

y = x3 and xy − k

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

Watch Video Solution

a2

34. Find the equation of normal to the curve

Watch Video Solution

x = cos θ, y = sin θ  at point θ = ⋅
π

4

https://dl.doubtnut.com/l/_3nSqJf9Y6nLS
https://dl.doubtnut.com/l/_pvcjAMiFM5jp
https://dl.doubtnut.com/l/_6l3VkhBkpmzE
https://dl.doubtnut.com/l/_DiC1NTLxKZeo
https://dl.doubtnut.com/l/_ek4CHiuVj5H9


35. If a normal of curve  makes an angle  from -

axis then show that its equation is  .

Watch Video Solution

x2 / 3 + y2 / 3 = a2 / 3 ϕ X

y cos ϕ − x sinϕ = a cos 2ϕ

36. Find the value of x for which the function is maximum

or minimum.

Watch Video Solution

(x3 − 3x + 4)

37. Find the maximum or minimum values of the function

.

Watch Video Solution

y = x + f or x > 0
1

x

38. Find the maximum value of the function .

Watch Video Solution

f(x) = sinx + cos x

https://dl.doubtnut.com/l/_ek4CHiuVj5H9
https://dl.doubtnut.com/l/_pM81xMcIbhzU
https://dl.doubtnut.com/l/_K7LVuisfY4D9
https://dl.doubtnut.com/l/_hPYO1noE2ijY


39. Find the minimum value of the function .

Watch Video Solution

xx

40. If x lies in �rst quadrant, �nd the maximum or minimum values of the

function .

Watch Video Solution

4 sinx + 3 cos x

41. If the function  is minimum at x=3 then �nd the value of

k.

Watch Video Solution

x2 − 2kx + 3

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

minimum.

Watch Video Solution

https://dl.doubtnut.com/l/_hPYO1noE2ijY
https://dl.doubtnut.com/l/_crS7meAPQoyy
https://dl.doubtnut.com/l/_MB6iRcgqnV9t
https://dl.doubtnut.com/l/_pfSTAGJbiMB9
https://dl.doubtnut.com/l/_pHh8cfqc6V4v


Watch Video Solution

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 a side and hypotenuse of a right angled triangle is given

then show that area of triangle will be maximum when the angle between

side and the hypotenuse is .

Watch Video Solution

π/3

https://dl.doubtnut.com/l/_pHh8cfqc6V4v
https://dl.doubtnut.com/l/_ufLDUoYniA0k
https://dl.doubtnut.com/l/_jxBh60FAxOUh
https://dl.doubtnut.com/l/_abGgbbvVLJXl


Exercise 6 A

46. Prove that the height of a cylinder of maximum volume, inscribed in a

sphere of radius 'a' is .

Watch Video Solution

2a/√3

47. Prove that the cylinder inscribed in a right circular cone has maximum

curved surface area if the radius of cylinder is half the radius of cone.

Watch Video Solution

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

when  cm.

Watch Video Solution

r = 3.5

https://dl.doubtnut.com/l/_nKWborGIj133
https://dl.doubtnut.com/l/_IRxume4NFkSI
https://dl.doubtnut.com/l/_Zuwj6ixKHT7W


2. (i) The radius of a circle is increasing at the rate of 5 cm/sec. Find the

rate of increasing of its perimeter. 

(ii) 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

circumference is iversely proportional to its radius.

Watch Video Solution

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

increasing of its perimeter in cm/sec when the side of square is cm.

Watch Video Solution

3

5

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/_VaNb7wsJnokj
https://dl.doubtnut.com/l/_pKH5zSQIoLEc
https://dl.doubtnut.com/l/_BeTmw3xAHK9D
https://dl.doubtnut.com/l/_UazBfWPGvUlF


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

the rate o �ncrease of its volume when the radius of air bubble is 2 cm.

Watch Video Solution

6. A balloon which always remains spherical, is being in�ated 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 . Find the rate of

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

Watch Video Solution

9cm3 /sec

8. The volume of a spherical balloon is increasing at a rate of .

Find the rate of increase of its curved surface when the radius of balloon

25cm3 /sec

https://dl.doubtnut.com/l/_UazBfWPGvUlF
https://dl.doubtnut.com/l/_GWMGMT6PFnFC
https://dl.doubtnut.com/l/_rJso443o7ARK
https://dl.doubtnut.com/l/_mlbXbh9TqRiD


is 5 cm.

Watch Video Solution

9. The surface of a spharical balloon is 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

11. Find the point on the curve   for which the abscissa and ordinate

change at the same rate.

y2. 8x.

https://dl.doubtnut.com/l/_mlbXbh9TqRiD
https://dl.doubtnut.com/l/_908yRzWTukTi
https://dl.doubtnut.com/l/_KL7ux1E2FkeI
https://dl.doubtnut.com/l/_98pE7cYayTEx


Watch Video Solution

12. A particle moves along the curve . 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

6y = x3 + 2

13. The base of a cubical tank is . The volume of water in the

tank is increasing at the rate of . Find the rate at which the

height of water is increasing.

Watch Video Solution

25m × 40m

500m3 / min

14. The oil is leaking from a drum at a rate of . If the radius and

height of drum are 7 cm and 60 cm respectively, �nd the rate of change of

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

Watch Video Solution

16cm3 /sec

https://dl.doubtnut.com/l/_98pE7cYayTEx
https://dl.doubtnut.com/l/_wnDCrYGD9svC
https://dl.doubtnut.com/l/_2qIV0RdJJnuC
https://dl.doubtnut.com/l/_ZNRpGBYQu4b1


Watch Video Solution

15. The water is leaking from a conical funnel at a rate of . If

the redius and height of the funnel are 5cm.and 10 cm respectively, �nd

the rate of change of the surface of water in the funnel when height of

water surface from the vertex is .

View Text Solution

5cm3 / min

7.5cm

16. A man of height 160 cm walks at a rate of 1.1` m/sec from a lamp post

which 6m high. Find the rate at which the length of his shadow increases

when he is 1m away from the lamp post.

Watch Video Solution

17. The total cost C(x) in Rupees, associated with the production of x units

of an item is given by  . FindC(x) = 0. 005x3 − 0. 02x2 + 30x + 5000

https://dl.doubtnut.com/l/_ZNRpGBYQu4b1
https://dl.doubtnut.com/l/_ZJ6naML8UmZv
https://dl.doubtnut.com/l/_6z5EcHemyRCH
https://dl.doubtnut.com/l/_1pvGygVQSEuq


the marginal cost when 3 units are produced, where by marginal cost we

mean the instantaneous rate of cha

Watch Video Solution

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

.Find its marginal revenue for 5 units.

Watch Video Solution

R(x) = 2x2 + x + 5

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

20. The one end of a 20 m long ladder is on the �oor and the other end is

in the contact of vertical wall. Its lower end slides on the �oor. Show that

https://dl.doubtnut.com/l/_1pvGygVQSEuq
https://dl.doubtnut.com/l/_iUwK9brMxcdw
https://dl.doubtnut.com/l/_oEHrRgPfBLwb
https://dl.doubtnut.com/l/_bPu3Aiv3gfnJ


Exercise 6 B

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 is strictly increasing function in the

interval .

Watch Video Solution

f(x) = x2

]0, ∞[

3. Show that the function  is strictly increasing on 

Watch Video Solution

f(x) = ax,  a > 1 R.

https://dl.doubtnut.com/l/_bPu3Aiv3gfnJ
https://dl.doubtnut.com/l/_RIpFfhHlNREk
https://dl.doubtnut.com/l/_DgpYCF0qi9so
https://dl.doubtnut.com/l/_pomesikmnjKz


4. Show that the function  is strictly decreasing

function on R.

Watch Video Solution

f(x) = − 5x + 2

5. Prove that the function given by is(a) strictly decreasing in

(b) strictly increasing in , and(c) neither increasing nor

decreasing in 

Watch Video Solution

f(x) = cos x

(0, π) (π, 2π)

(0, 2π)

6. Find the intervals in which the following functions are: 

(i) increasing 

(ii) decreasing. 

(a)   

(b)   

(c)   

f(x) = 10 − 6x + x2

f(x) = 2x2 − 6x

f(x) = 2x3 − 3x2 − 36x + 1

https://dl.doubtnut.com/l/_pomesikmnjKz
https://dl.doubtnut.com/l/_lwXedUEGVk5h
https://dl.doubtnut.com/l/_t6eQsBZbNDBy
https://dl.doubtnut.com/l/_hn4jc3Gok1By


(d)   

  

(f)   

(g)   

(h) 

View Text Solution

f(x) = x3 + 2x2 + x − 1

(e)f(x) = 4x + , x ≠ 0
1

x

f(x) = 2x3 − 9x2 + 12x + 1

f(x) = 5 + 36x + 3x2 − 2x3

f(x) = (x + 2)3(x − 3)3

7. Show that  is an increasing function

of  throughout its domain.

Watch Video Solution

y = log(1 + x) − ,  x ≻ 1
2x

2 + x

x

8. (a) Find the intervals in which the function

 is (i) increasing,  

(ii) decreasing function. 

(b) Find the intervals in which the function  is

increasing or decreasing.

Vi T S l i

f(x) = log(1 + x) −
x

1 + x

f(x) = , x > 0
x

loge x

https://dl.doubtnut.com/l/_hn4jc3Gok1By
https://dl.doubtnut.com/l/_6KcyB1aD9EVZ
https://dl.doubtnut.com/l/_27yDLVB8USON


View Text Solution

9. Let  be an interval disjointed from  . Prove that the function 

 is increasing on  .

Watch Video Solution

I [ − 1,  1]

f(x) = x +
1

x
I

10. Show that the function   

(i) is decreasing in the interval .  

(ii) is increasing in the interval .

Watch Video Solution

f(x) = sin4 x + cos4 x

[0, ]
π

4

[ , ]
π

4

π

2

11. Find the intervals in which the function

 is 

(i) strictly increasing, (ii) strictly decreasing.

Watch Video Solution

f(x) = sinx + cos x, x ∈ [0, 2π]

https://dl.doubtnut.com/l/_27yDLVB8USON
https://dl.doubtnut.com/l/_XSks6W7Fgc0f
https://dl.doubtnut.com/l/_omlobzcLf91e
https://dl.doubtnut.com/l/_E7ntSFid9wrd


Exercise 6 C

1. Using di�erentials, �nd the approximate values of the following: 

Watch Video Solution

√26

2. Using di�erentials, �nd the approximate values of the following: 

View Text Solution

(0.007)1 / 3

3. Use di�erentials and �nd approximate value of 

Watch Video Solution

(29)1 / 3

4. Using di�erentials, �nd the approximate values of the following: 

√0.24

https://dl.doubtnut.com/l/_CWeiYhL9XGtO
https://dl.doubtnut.com/l/_gc8ChUp3PvuL
https://dl.doubtnut.com/l/_TKElZQmXrd7J
https://dl.doubtnut.com/l/_EMcgheUZW71F


Watch Video Solution

5. Using di�erentials, �nd the approximate value of 

Watch Video Solution

√0. 48

6. Using di�erentials, �nd the approximate values of the following: 

View Text Solution

(i) 4√15(ii)(82)1 / 4

7. Using di�erentials, �nd the approximate values of the following: 

View Text Solution

1

(2.002)2

8. Use di�erentials to approximate √25. 2

https://dl.doubtnut.com/l/_EMcgheUZW71F
https://dl.doubtnut.com/l/_bpiu0dxJFxMY
https://dl.doubtnut.com/l/_ICatQBEZV8IJ
https://dl.doubtnut.com/l/_MEslnUPj5l1D
https://dl.doubtnut.com/l/_v56z3ko85KkJ


Watch Video Solution

9. Using di�erentials, �nd the approximate value of 

Watch Video Solution

(0. 009)1 / 3

10. Use di�erentials to �nd the approximate value of 

having given that  .

Watch Video Solution

(log)e(4. 01),

(log)e4 = 1. 3863

11. Using di�erentials, �nd the approximate value of  , it being

given that  and  .

Watch Video Solution

(log)e4.04

(log)104 = 0. 6021 (log)10e = 0. 4343

12. If , then �nd the approximate value of .f(x) = 2x2 + 5x + 2 f(2.01)

https://dl.doubtnut.com/l/_v56z3ko85KkJ
https://dl.doubtnut.com/l/_DKL81WkxenML
https://dl.doubtnut.com/l/_sEpViYYmWLsU
https://dl.doubtnut.com/l/_3Bbv4kK1qgM6
https://dl.doubtnut.com/l/_YB322FBEpU9b


Watch Video Solution

13. If , then �nd the approximate value of .

Watch Video Solution

f(x) = 3x2 + 4x − 1 f(3.1)

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

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

Watch Video Solution

15. The radius of a sphere decreases from 10 cm to  cm. Find 

(i) approximate decrease in its volume. 

(ii) approximate decrease in its surface.

View Text Solution

9.9

https://dl.doubtnut.com/l/_YB322FBEpU9b
https://dl.doubtnut.com/l/_DIqA8mMPhoHX
https://dl.doubtnut.com/l/_r5EoMKZ1UulL
https://dl.doubtnut.com/l/_ZV4TQKKLbHJO


16. The time  of a complete oscillation of a simple pendulum of length  is

given by the equation  where  is constant. What is the

percentage error in  when  is increased by 1%?

Watch Video Solution

t l

T = 2π√
1

g
g

T l

17. There is an error of  in measurment of the redius of a sphere.

Find the percentage error in its 

(i) volume, (ii) surface.

Watch Video Solution

0.2 %

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/_CASfG6bO48l4
https://dl.doubtnut.com/l/_DTjZamET2Ti5
https://dl.doubtnut.com/l/_UOv8u7ETtwTX


Exercise 6 D

19. The semi-vertical angle of a cone remains constant. If its height

increases by 2%, then �nd 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  at point (0, 1)  

(ii) Curve  = 20 at point (6, 4)  

(iii) Curve  at point (1, 2)  

(iv) Curve

Watch Video Solution

y = x3 + 1

x2 − y2

y2 = 4x

y2 = 4  ax at point ( , )
a

m2

2a

m

https://dl.doubtnut.com/l/_HEVdyuHJhomQ
https://dl.doubtnut.com/l/_sWh2qTtKw2pF


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

curves at the given points: 

(i) Curve  at point (4, 2)  

(ii) Curve  at point (2, 0)  

(iii) Curve  at point (2, 4)

View Text Solution

x2 − 2y2 = 8

y = (x − 1)(x − 2)

y2 = 2x3

3. Find the equation of tangents of the following curves at the given

points: 

(i) Curve  at point (3, 4)  

(ii) Curve  at point (1, 3)  

(iii) Curve  at point (2, 3)  

(iv) Curve  at point (5, 5)

View Text Solution

x2 = 25

y = 2x3 + 2x2 − 8x + 7

y = x +
2

x

y2(x − 1) = 4x2

4. Find the equation of tangent of the curve  at point (1, 2).x2 + y2 = 5

https://dl.doubtnut.com/l/_ZifRwd7VIjYh
https://dl.doubtnut.com/l/_9P4BfQzWADGy
https://dl.doubtnut.com/l/_MGVhxiMcn440


Watch Video Solution

5. Find the equation of tangent of the curve  which is parallel

to the line .

Watch Video Solution

y2 = 4x + 5

2x − y = 5

6. Find the equation of tangent of the curve  at those

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

A.  

B.  

C.  

9x2 + 16y2 = 144

(i)x = ± 6

(ii)y = ± 3

(i)x = ± 2

(ii)y = ± 3

(i)x = ± 4

(ii)y = ± 9

https://dl.doubtnut.com/l/_MGVhxiMcn440
https://dl.doubtnut.com/l/_QcsVeXFTyTEX
https://dl.doubtnut.com/l/_BUKEf4RTA3nB


D.  

Answer: D

Watch Video Solution

(i)x = ± 4

(ii)y = ± 3

7. Find the co-ordinates of that point on the curve  at which

the tangent drawn is parallel to X-axis.

Watch Video Solution

x3 + y3 = a3

8. Find the co-ordinates of that point on the curve  at

which the tangent drawn is perpendicular to X-axis.

Watch Video Solution

y2 = x2(1 − x)

https://dl.doubtnut.com/l/_BUKEf4RTA3nB
https://dl.doubtnut.com/l/_CCldyDeb8kLO
https://dl.doubtnut.com/l/_VEfWHkAQzYb7


9. Find the co-ordinates of that point on the curve  at

which the tangent drawn is parallel to Y-axis.

Watch Video Solution

+ = 1
x2

a2

y2

b2

10. Prove that the equation of tangent of the ellipse

.

Watch Video Solution

+ = 1  at point (x1, y1)is + = 1
x2

a2

y2

b2

×1

a2

yy1

b2

11. Find the value of  such that the curve 

touches the straight line  at the point 

Watch Video Solution

n ∈ N ( )
n

+ ( )
n

= 2
x

a

y

b

+ = 2
x

a

y

b
(a, b).

12. Show that the line  touches the curve  at the

point where it crosses the y-axis.

+ = 1
d

a

y

b
y = be− x

a

https://dl.doubtnut.com/l/_yYVypPlBUOaT
https://dl.doubtnut.com/l/_36CsbDYYBxME
https://dl.doubtnut.com/l/_mhHDZfmFYrRw
https://dl.doubtnut.com/l/_Dp2zMj0jNLDv


Watch Video Solution

13. Find the point on the curve  at which the tangent drawn makes

an angle of  from X-axis.

Watch Video Solution

y2 = x

45∘

14. Find the coordinates of the points on the curve  the

tangents at which pass through the origin.

Watch Video Solution

y = x2 + 3x + 4,

15. The tangent drawn at any point of the curve  meets

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

Watch Video Solution

√x + √y = √a

https://dl.doubtnut.com/l/_Dp2zMj0jNLDv
https://dl.doubtnut.com/l/_6ty4pAZIQ4Pr
https://dl.doubtnut.com/l/_8BkOZp8wwIJj
https://dl.doubtnut.com/l/_6e3vhjVZ24UY


16. If  are the intercept on the axis cut by the tangent of 

 prove that 

Watch Video Solution

p and q

√( ) + √( ) = 1,
x

a

y

b
+ = 1

p

a

q

b

17. Find the angle of intersection of the curves

Watch Video Solution

xy = a2andx2 + y2 = 2a2

18. Prove that the curves  intersect each other

at  angle.

Watch Video Solution

x2 − y2 = 16 and xy = 15

90∘

19. If two curves  and  intersect

orthogonally,then show that 

ax2 + by2 = 1 a' x2 + b' y2 = 1

− = −
1

a

1

b

1

a'

1

b'

https://dl.doubtnut.com/l/_3UBuIhuMn17z
https://dl.doubtnut.com/l/_HqRQ4gbt9jcc
https://dl.doubtnut.com/l/_CfzO3kP3HzhA
https://dl.doubtnut.com/l/_LZIUttlCkVbx


Watch Video Solution

20. Prove that the curves  and  intersect at right angles if 

Watch Video Solution

x = y2 x y=k

8k2 = 1.

21. Find the equation of the tangent and the normal at the point 't, on

the curve .

Watch Video Solution

x = a sin3 t, y = b cos3 t

22. Prove that points of the curve  at which

tangents are parallel to x-axis lie on the parabola.

Watch Video Solution

y2 = 4a{x + a sin( )}
x

a

https://dl.doubtnut.com/l/_LZIUttlCkVbx
https://dl.doubtnut.com/l/_8oWBaGdq8D1O
https://dl.doubtnut.com/l/_crjD881AyLzF
https://dl.doubtnut.com/l/_oqFPn3EMPyFa


Exercise 6 E

23. Prove that the tangents drawn on the parabola at points x =

a intersect at right angle.

Watch Video Solution

y2 = 4ax

24. Prove that the curve  touches

each other at thepoint  �nd the equation of the common

tangents.

Watch Video Solution

y2 = 4x and x2 + y2 − 6x + 1 = 0

(1, 2),

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

points: 

(i) Curve .  

(ii) Curve   

(iii) Curve . 

y2 = 4ax  at point (at2, 2at)

y = ex  at point (0, 1)

y = x3  at point (1, 1)

https://dl.doubtnut.com/l/_mSW0H9WwWpMr
https://dl.doubtnut.com/l/_Q5ZZeFZDxxQL
https://dl.doubtnut.com/l/_uRVxWTk6Ejet


(iv) Curve .  

(v) Curve  at point (6, 4).

View Text Solution

2y = 3 − x2  at point (1, 1)

16x2 − 9y2 = 432

2. Find the equation of the normal to the curve  which makes

an angle  with x axis.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y = 5x + x2

45∘

x − y = 3

2x − y = 3

x − 2y = 3

x − y = 2

https://dl.doubtnut.com/l/_uRVxWTk6Ejet
https://dl.doubtnut.com/l/_ATYUGc6wfcXm


3. Find the equation of normal to the curve

 at that point at which the curve meets X-

axis.

Watch Video Solution

y(x − 2)(x − 3) − x + 7 = 0

4. Find the equation of normal to the curve  at point 't'.

Watch Video Solution

x = at2, y = 2at

5. Find the equation of the normal to the curve  and 

 at 

Watch Video Solution

x = a cos θ

y = b sin θ θ

6. Find the equation of normal to the curve

x = a cos3 θ, y = b sin3 θ  at point ' θ' .

https://dl.doubtnut.com/l/_h7Lo7L4PdCBZ
https://dl.doubtnut.com/l/_JZZdjtBuIhF6
https://dl.doubtnut.com/l/_kl5dxcWygPkh
https://dl.doubtnut.com/l/_gQE7tCWrfREy


Watch Video Solution

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

at 

Watch Video Solution

+ = 1
x2

a2

y2

b2

(x1, y1)

8. (i) Find the co-ordinates of the points on the curve xy = 16 at which the

normal drawn meet at origin. 

(ii) Find the points on the curve  at which the normal

drawn is parallel to X-axis.

Watch Video Solution

4x2 + 9y2 = 36

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

.

Watch Video Solution

3x2 − 4y2 = 14

https://dl.doubtnut.com/l/_gQE7tCWrfREy
https://dl.doubtnut.com/l/_YOg3UTZTJhrp
https://dl.doubtnut.com/l/_sYjom5QhLnSv
https://dl.doubtnut.com/l/_Tm64Kpv1L7QU


10. Find the equation of normal to the curves  at point

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x = t2, y = 2t + 1

tx + y = t3 + 3t + 1

tx + y = t3 + 2t + 1

tx + 4y = t3 + t + 1

tx + y = t3 + 2t + 2

11. Find the point on the curve  where the normal to the curve

makes equal intercepts on the axes.

Watch Video Solution

9y2 = x3,

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

point , then prove that  

c2

' t'1

https://dl.doubtnut.com/l/_zm8Pc13MM9yG
https://dl.doubtnut.com/l/_YhtRhKo9V4ad
https://dl.doubtnut.com/l/_tnjAzzPgjM3s


.

Watch Video Solution

t3 ⋅ t1 = − 1

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

 at point  its normal and x-axis.

Watch Video Solution

y(2a − x) = x2 (a, a)

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

 at which the normal's inclination is . Also

�nd the equation of the normal.

View Text Solution

y = x3 + 3x2 − 4x − 12 −
1

7

15. If the normal drawn on the curve  at point (1, 5) makes an

angle  from X-axis then show that: 

y = x2 + 4

θ

tan θ = −
1

2

https://dl.doubtnut.com/l/_tnjAzzPgjM3s
https://dl.doubtnut.com/l/_B8Bcf61D0yNE
https://dl.doubtnut.com/l/_0J6PQfhT5AIK
https://dl.doubtnut.com/l/_6xbXfwXqB2Yv


Exercise 6 F

Watch Video Solution

16. Find the equation of normal of the curve  at those

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

Watch Video Solution

2y = 7x − 5x2

1. Find the values of x for which the following functions are maximum or

minimum: 

(i)   

(ii)   

(iii)   

(iv)   

(v) 

View Text Solution

x3 − 3x2 − 9x

4x3 − 15x2 + 12x + 1

1 − x − x2

x4 − 8x3 + 22x2 − 24x + 7

x2 − x + 1

x2 + x + 1

https://dl.doubtnut.com/l/_6xbXfwXqB2Yv
https://dl.doubtnut.com/l/_8LOvhCODMfLw
https://dl.doubtnut.com/l/_n4eu8BQRqjhm


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

(i)   

(ii)   

(iii)   

(iv) 

View Text Solution

x3 − 2x2 + x + 3

x3 − 6x2 + 9x + 4

(x + 1)(x − 2)2 + 1

2x3 − 9x2 + 12x + 1

3. For what values of x, the function  is

maximum or minimum? Prove that at x = 0, the function is neither

maximum nor minimum.

Watch Video Solution

f(x) = x5 − 5x4 + 5x(3) − 1

4. Find the maximum and minimum values of the function

.

Watch Video Solution

f(x) = sinx + cos 2x

https://dl.doubtnut.com/l/_Gw9W08rQwGJ3
https://dl.doubtnut.com/l/_KmwnQ95uIMni
https://dl.doubtnut.com/l/_P3jVGVYWHdSB


5. Find the maximum and minimum values of the function

.

Watch Video Solution

f(x) = x + sin 2x, (0 < x < π)

6. Find the maximum and minimum values of the function

.

Watch Video Solution

f(x) = , (0 < x < 2π)
sinx

1 + tanx

7. Show that  attains a maximum, when  .

Watch Video Solution

s ∈p  θ cosq θ θ = tan− 1 √
p

q

8. Find the maximum value of the function .

Watch Video Solution

 when x > 0
logx

x

https://dl.doubtnut.com/l/_TEj4qmvrIabC
https://dl.doubtnut.com/l/_6WjiKT1wp8n2
https://dl.doubtnut.com/l/_xKUYM6UPRobG
https://dl.doubtnut.com/l/_WABMEgOJeQqD
https://dl.doubtnut.com/l/_KrLriVR3F9g6


9. Find the maximum value of the function .

Watch Video Solution

x1 /x

10. Show that the maximum value of  is 

Watch Video Solution

( )
x1

x
e .

1
e

11. Show that the function  has neither a maxima nor a

minima.

Watch Video Solution

x3 − 3x2 + 3x + 1

12. Show that  is maximum at  in the

interval  .

Watch Video Solution

f(x) = sinx(1 + cos x) x =
π

3

[0,  π]

https://dl.doubtnut.com/l/_KrLriVR3F9g6
https://dl.doubtnut.com/l/_f8V2li1xYDgI
https://dl.doubtnut.com/l/_k2qF5gC0ytgG
https://dl.doubtnut.com/l/_kpC1uqey5kxm
https://dl.doubtnut.com/l/_MRykoMJxVayQ


13. If the function  is maximum at x = 2.

Then, �nd value of k.

Watch Video Solution

f(x) = x3 − 24x2 + 6kx − 8

14. Prove that value of the function  is minimum at 

Watch Video Solution

xy(y − x) = 2a3

x = a.

15. Show that the function  is minimum at .

Watch Video Solution

( − x2 logx) x =
1

√e

16. Find the maximum value of the function .

Watch Video Solution

x ⋅ e−x

https://dl.doubtnut.com/l/_MRykoMJxVayQ
https://dl.doubtnut.com/l/_g10OyLpISNVK
https://dl.doubtnut.com/l/_Uxooe9uRFXA2
https://dl.doubtnut.com/l/_tQwCY6fHK0eJ
https://dl.doubtnut.com/l/_MfRsg1tEGb0F


Exercise 6 G

17. Show that the maximum value of the function  is 2.

Watch Video Solution

√2(sinx + cos x)

18. Show that the maximum and minimum values of the function

 are respectively given by 

Watch Video Solution

(x + 1)2

(x + 3)3
and 0.

2

27

19. If the function  is maximum at x = 0 and minimum

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

View Text Solution

y = aex + bx2 + 3x

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

https://dl.doubtnut.com/l/_MfRsg1tEGb0F
https://dl.doubtnut.com/l/_CFfbMF0u4FwJ
https://dl.doubtnut.com/l/_JvempplOLhqV
https://dl.doubtnut.com/l/_iX7w6Oj27dAY


Watch Video Solution

2. If  then �nd the maximum value of the function 

Watch Video Solution

x + y = 1 xy2

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

and square of the second is minimum.

Watch Video Solution

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

https://dl.doubtnut.com/l/_iX7w6Oj27dAY
https://dl.doubtnut.com/l/_6ANCebFxbRNM
https://dl.doubtnut.com/l/_J68s4Ovo0wVA
https://dl.doubtnut.com/l/_pe2vADA6Hibf


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

7. Show that the triangle of maximum area that can be inscribed in a

given circle is an equilateral triangle.

Watch Video Solution

https://dl.doubtnut.com/l/_Tmv2zKsEcseA
https://dl.doubtnut.com/l/_FIm9SCgkp44o
https://dl.doubtnut.com/l/_b3XF9yfdoQqi


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

maximum volume will be .

Watch Video Solution

100cm2

1000

3√3πcm3

9. (i) The base of an open rectangular box is square and its volume is

. Find the dimensions of this box if we want to use least material

for construction: 

(ii) A window is in the form of a rectangle surmounted by a semi-circle. Its

perimeter is 40m. Find the dimensions of this window from which

maximum light can admit.

View Text Solution

256cm3

10. An open tank of square base is to be constructed which has a given

quantity of water. Prove that for least material used for the construction

of tank, the depth will be half of the width of tank.

W t h Vid S l ti

https://dl.doubtnut.com/l/_uG5RyYcyG8JM
https://dl.doubtnut.com/l/_mmUvFQE5FKCM
https://dl.doubtnut.com/l/_dTyNibsCWMU7


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. Find the maximum are of the isosceles triangle inscribed in the ellipse

 with its vertex at one end of major axis.

Watch Video Solution

+ = 1,
x2

a2

y2

b2

13. 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.

https://dl.doubtnut.com/l/_dTyNibsCWMU7
https://dl.doubtnut.com/l/_DAZhi2tMYb7P
https://dl.doubtnut.com/l/_6ycFUy9fltq5
https://dl.doubtnut.com/l/_NqZ60vu6eJ3P


Watch Video Solution

14. 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

Watch Video Solution

πh3 tan2 α.
4

27

15. The sum of perimeter of a square and circumference of a circle is

given. Prove that the sum of their areas will be minimum when the side of

square is equal to the diameter of the circle.

Watch Video Solution

16. 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

https://dl.doubtnut.com/l/_NqZ60vu6eJ3P
https://dl.doubtnut.com/l/_3mza40RFjnab
https://dl.doubtnut.com/l/_44d2dDnLuvkG
https://dl.doubtnut.com/l/_EW6YcRfBOcnB


and for the whole tank the cost is Rs . Find the

dimensions of the tank for the least total cost.

Watch Video Solution

400 × (depth)2

17. The sti�ness of a beam of rectangular cross-section varies as the

product of the breadth and square of the depth. What must be the

breadth and depth of the sti�est beam that can be cut from a leg of

diameter 'd'?

Watch Video Solution

18. The expenditure on fuels in running a train varies as the square of its

speed measured in km/hr and it is Rs. 48 per hour at the speed of 16

km/hr. If the constant expenditure is Rs. 300 per hour �nd the best speed

of the train economically.

View Text Solution

https://dl.doubtnut.com/l/_EW6YcRfBOcnB
https://dl.doubtnut.com/l/_OFdWiwAH9vFp
https://dl.doubtnut.com/l/_jmeHK7Gni5Zp
https://dl.doubtnut.com/l/_KCNooPPsyijp


19. The combined resistance of two resistors

(constant ), show that R is maximum when .

Watch Video Solution

R1 and R1  is given by = + ,  where R1 + R2 = C
1

R

1

R1

1

R2

R1 = R2

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

maximum when the triangle is isosceles.

Watch Video Solution

21. 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

https://dl.doubtnut.com/l/_KCNooPPsyijp
https://dl.doubtnut.com/l/_oiyuibONX5m8
https://dl.doubtnut.com/l/_G4iJR25XtuPS


Exercise 6 H Multiple Choice Questions

1. Using di�erentials, �nd the approximate value of  upto 3 places of

decimal .

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

(82)
1
4

3.008

3.009

3.010

2. Find the equation of the tangent to the curve

 at 

A. 

x = θ + sin θ, y = 1 + cos θ θ =
π

4

y = (1 + √2)x + + 2
(√2 − 1)π

4

https://dl.doubtnut.com/l/_pVEKxCnyM3uo
https://dl.doubtnut.com/l/_nR50yxfNdEiP


B. 

C. 

D. None of the above

Answer: B

Watch Video Solution

y = (1 − √2)x + + 2
(√2 − 1)π

4

y = (1 + √2)x + (√2 − 1)π

3. The equation of normal to the curve  at

the point with abscissa equal to 'a can be

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

( )
n

+ ( )
n

= 2(n ∈ N)
x

a

y

b

+ + 1 = 0
x

a

y

b

− = 1
x

a

y

b

+ = 1
x

a

y

b

https://dl.doubtnut.com/l/_nR50yxfNdEiP
https://dl.doubtnut.com/l/_GyLuCAsd78yo


4. Find the point on the curve  where the normal to the curve

makes equal intercepts on the axes.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

9y2 = x3,

(3, ± )
3

8

(4, ± )
8

3

(3, ± )
8

3

(4, ± )
3

8

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

.Find the rate of change of its volume with respect to .

A. 

B. 

(2x + 1)
3

2
x

3π(2x + 1)2

π(2x + 1)28

9

https://dl.doubtnut.com/l/_GyLuCAsd78yo
https://dl.doubtnut.com/l/_peXB7b8CPYDP
https://dl.doubtnut.com/l/_zA8aM3TZJaBV


C. 

D. 

Answer: C

Watch Video Solution

π(2x + 1)227
8

π(2x + 1)28

3

6. In the interval (-1, 1), the function  is :

A. increasing

B. decreasing

C. neither increasing nor decreasing

D. None of the above

Answer: C

Watch Video Solution

f(x) = x2 − x + 4

https://dl.doubtnut.com/l/_zA8aM3TZJaBV
https://dl.doubtnut.com/l/_XAFfVRkObsDY


7. If an error of  is made in measuring the radius of a sphere, then

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

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

k %

%
k

3

2 %

4 %

6 %

8 %

8. Minimum value of the function  is:

A. e

B. 

C. 

f(x) = ( )
1 /x1

x

1

e

ee

https://dl.doubtnut.com/l/_d1Vcpg2UFCNU
https://dl.doubtnut.com/l/_qvYBbRwJjmmL


D. 

Answer: D

Watch Video Solution

e− 1 / e

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

product is

A. 8,10

B. 9,9

C. 6,12

D. None of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_qvYBbRwJjmmL
https://dl.doubtnut.com/l/_bu2ksi6znMnc


Exercise 6 I Multiple Choice Questions

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

height and radius of base of a cone is :

A. 

B. 

C. 

D. None of these

Answer: B

View Text Solution

1: √2

√2: 1

1: 2

1. 26. The points of contact of the tangents drawn from the origin to the

curve y=sinx, lie on the curve

A. x2 − y2 = x2y2

https://dl.doubtnut.com/l/_B13cPLMpPI2d
https://dl.doubtnut.com/l/_LAAQBioQ1BDS


B. 

C. 

D. None of these

Answer: A

Watch Video Solution

x2 + y2 = x2y2

y2 − x2 = x2y2

2. Equation of tangent of the curve  at that point at which

the curve crosses the y-axis, is :

A. 

B. 

C. 

D. None of these

Answer: C

View Text Solution

y = 1 − ex / 2

x + y = 1

2x + y = 1

x = − 2y

https://dl.doubtnut.com/l/_LAAQBioQ1BDS
https://dl.doubtnut.com/l/_HDxjQRFywwoR


3. Curve  intersect each

other at right-angle if:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

b2x2 + a2y2 = a2b2 and m2x2 − y2l2 = l2m2

a2 + b2 = l2 + m2

a2 − b2 = l2 − m2

a2 − b2 = l2 + m2

a2 + b2 = l2 − m2

4. The function  is decreasing in the interval:

A. 

B. 

C. 

x100 + sinx − 1

(0, )
π

2

(0, 1)

( , π)
π

2

https://dl.doubtnut.com/l/_HDxjQRFywwoR
https://dl.doubtnut.com/l/_yJkOttAKmtIg
https://dl.doubtnut.com/l/_B2D23LsvQXQj


D. None of these

Answer: D

View Text Solution

5. The function  is increasing in the interval:

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

log(1 + x) −
2x

x + 2

( − ∞, 0]

( − 1, ∞)

( − ∞, 1]

6. If the function  is maximum at  a=?f(x) = a sinx + sin 3x
1

3
x =

π

3

https://dl.doubtnut.com/l/_B2D23LsvQXQj
https://dl.doubtnut.com/l/_XOHzRymlGqZG
https://dl.doubtnut.com/l/_CFFToycbG8aa


A. 1

B. 2

C. 3

D. 4

Answer: B

View Text Solution

7. If  , then the maximum value of  is (a) 8 (b) 16 (c) 20 (d) 24

A. 8

B. 12

C. 16

D. 7

Answer: C

Watch Video Solution

x + y = 8 xy

https://dl.doubtnut.com/l/_CFFToycbG8aa
https://dl.doubtnut.com/l/_qjV4DwuXgL5D


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

 . Show that the area of the triangle is maximum when  .

A. 

B. 

C. 

D. None of these.

Answer: C

Watch Video Solution

2θ

a θ =
π

6

π3

π

4

π

6

9. Find minimum value of  where 

when  without using derivatives.

A. 

B. 

px + qy p > 0, q > 0, x > 0, y > 0

xy = r,2

pq√r

2pq√r

https://dl.doubtnut.com/l/_qjV4DwuXgL5D
https://dl.doubtnut.com/l/_7uSdDASeCEHx
https://dl.doubtnut.com/l/_xhk52iJkKOej


Exercise 6 1

C. 

D. None of these

Answer: C

Watch Video Solution

2r√pq

10. The maximum area of rectangle, inscribed in a circle of radius 'r', is :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

πr2

r2

2r2

πr21

4

https://dl.doubtnut.com/l/_xhk52iJkKOej
https://dl.doubtnut.com/l/_XGuKKXIFhgrf


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

r when(a)  (b) 

Watch Video Solution

r = 3cm r = 4cm

2. The volume of a cube is increasing at the rate of . How fast is

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

Watch Video Solution

8cm3 /s

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

cm.

Watch Video Solution

https://dl.doubtnut.com/l/_6gRwayPoADaB
https://dl.doubtnut.com/l/_otTayyWa7dnc
https://dl.doubtnut.com/l/_i7lC29cRBuzY


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

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?

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?

Watch Video Solution

https://dl.doubtnut.com/l/_CAqGHtxPPLwq
https://dl.doubtnut.com/l/_Vnopn2r3SICq
https://dl.doubtnut.com/l/_XBkQtptdz91s


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, �nd the rates of change of (a) the perimeter, and (b) the area of the

rectangle

Watch Video Solution

8. A balloon, which always remains spherical on in�ation, is being in�ated

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.

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

Watch Video Solution

https://dl.doubtnut.com/l/_LloXxu9tNZpY
https://dl.doubtnut.com/l/_mKzuHFtUkiXH
https://dl.doubtnut.com/l/_to371Y5rXBLC


10. A ladder 5 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 2 cm/s. How

fast is its height on the wall decreasing when the foot of the ladder is 4

m away from the wall?

Watch Video Solution

11. A particle moves along the curve . Find the points on the

curve at which the y-coordinate is changing 8 times as fast as the x-

coordinate.

Watch Video Solution

6y = x3 + 2

12. The radius of an air bubble is increasing at the rate of . At

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

Watch Video Solution

cm/s
1

2

https://dl.doubtnut.com/l/_Fwz6obNrxcEA
https://dl.doubtnut.com/l/_HwZJvxAs65wf
https://dl.doubtnut.com/l/_fhagEg1qoDF8
https://dl.doubtnut.com/l/_UmulyL8zEZji


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

.Find the rate of change of its volume with respect to x.

Watch Video Solution

(2x + 1)
3

2

14. Sand is pouring from a pipe at the rate of 12  . 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 t

Watch Video Solution

cm3 /s

15. The total cost C (x) in Rupees associated with the production of x units

of an item is given by . Find

the marginal cost when 17 units are produced

Watch Video Solution

C(x) = 0. 007x3 − 0. 003x2 + 15x + 4000

https://dl.doubtnut.com/l/_UmulyL8zEZji
https://dl.doubtnut.com/l/_1GMMkZlQKZm8
https://dl.doubtnut.com/l/_9eJLXxroWJki


16. The total revenue in Rupees received from the sale of x units of a

product is given by . Find the marginal revenue

when .

Watch Video Solution

R(x) = 13x2 + 26x + 15

x = 7

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

r = 6 cm is equal to . then �nd value of A

Watch Video Solution

Aπ

18. The total revenue in Rupees received from the sale of x units of a

product is given by . The marginal revenue, when 

 is

A. 116

B. 96

C. 90

R(x) = 3x2 + 36x + 5

x = 15

https://dl.doubtnut.com/l/_wHtpu4FRjuII
https://dl.doubtnut.com/l/_eMydDnIP9dFo
https://dl.doubtnut.com/l/_bIoQCxrtf517


Exercise 6 2

D. 126

Answer: D

Watch Video Solution

1. Show that the function given by is strictly increasing

on R.

Watch Video Solution

f(x) = 3x + 17

2. Show that the function given by  is strictly increasing on R.

Watch Video Solution

f(x) = e2x

https://dl.doubtnut.com/l/_bIoQCxrtf517
https://dl.doubtnut.com/l/_v3GLNlAPNkhr
https://dl.doubtnut.com/l/_564b4CN0wiB0


3. Show that  is increasing on  and decreasing on 

 and neither increasing nor decreasing in  .

Watch Video Solution

f(x) = sinx (0,  π/2)

(π/2,  π) (0,  π)

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

is(a) strictly increasing (b) strictly decreasing

Watch Video Solution

f(x) = 2x2 − 3x

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

is (a) strictly increasing (b) strictly

decreasing

Watch Video Solution

f(x) = 2x3 − 3x2 − 36x + 7

https://dl.doubtnut.com/l/_qdreIAVI0lQb
https://dl.doubtnut.com/l/_zu798ws4yWnA
https://dl.doubtnut.com/l/_w5apTW7eVTKU


6. Find the intervals in which the following functions are strictly

increasing or decreasing: (a  (b)  (c) 

 (d)  (e) 

Watch Video Solution

x2 + 2x − 5 10 − 6x − 2x2

−2x3 − 9x2 − 12x + 1 6 − 9x − x2 (x + 1)3(x − 3)3

7. Show that  is an increasing function

of  throughout its domain.

Watch Video Solution

y = log(1 + x) − ,  x ≻ 1
2x

2 + x

x

8. Find the values of x for which is an increasing function

Watch Video Solution

y = [x(x − 2)]2

9. Prove that  is an increasing function of 

Watch Video Solution

y = − θ
4 sin θ

2 + cos θ
θ ∈ [0, ]

π

2

https://dl.doubtnut.com/l/_fPH36Dr3zB2w
https://dl.doubtnut.com/l/_0RZ7KUUVzTJW
https://dl.doubtnut.com/l/_aQavxwjpsbhf
https://dl.doubtnut.com/l/_4FgBI8eUElYV


10. Prove that the logarithmic function is strictly increasing on .

Watch Video Solution

(0, ∞)

11. Prove that the function  is neither increasing nor

decreasing on  .

Watch Video Solution

f(x) = x2 − x + 1

( − 1,  1)

12. Which of the following functions are strictly decreasing on (A) 

 (B)  (C)  (D) 

Watch Video Solution

[0, ]
π

2

cos x cos 2x cos 3x tanx

13. On which of the following intervals is the function 

decreasing?  (b)   (d) none of these

W h Vid S l i

x100 + sinx − 1

(, )
π

2
(0, 1) ( , π)

π

2

https://dl.doubtnut.com/l/_4FgBI8eUElYV
https://dl.doubtnut.com/l/_WmCUG6xcFZpB
https://dl.doubtnut.com/l/_pjuGjB9KVUvR
https://dl.doubtnut.com/l/_CGvI9Xwai9w0
https://dl.doubtnut.com/l/_gs5PAWEuUKg0


Watch Video Solution

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

is strictly increasing on 

Watch Video Solution

f(x) = x2 + ax + 1 (1, 2).

15. Let I be any interval disjoint from . Prove that the function f given

by is strictly increasing on 1.

Watch Video Solution

(1, 1)

f(x) = x +
1

x

16. Prove that the function f given by

 and decreasing on .

View Text Solution

f(x) = log sinx  is increasing on )0, )
π

2
( , π)
π

2

https://dl.doubtnut.com/l/_gs5PAWEuUKg0
https://dl.doubtnut.com/l/_JdkW1nkivtC6
https://dl.doubtnut.com/l/_yuAvTHU1iDlj
https://dl.doubtnut.com/l/_Hc6LduXDU0Tl


17. Prove that the function f given by

.

View Text Solution

f(x) = log|cos x|  is decreasing on (0, )  and increasing on ( , 2π)
π

2

3π

2

18. Prove that the function given by is

increasing in R.

Watch Video Solution

f(x) = x3 − 3x2 + 3x − 100

19. The interval in which  is increasing is

A. 

B. 

C. 

D. 

y = x2e−x

( − ∞, ∞)

( − 2, 0)

(2, ∞)

(0, 2)

https://dl.doubtnut.com/l/_5T66tCi01I1w
https://dl.doubtnut.com/l/_nmxZgm24U7Wv
https://dl.doubtnut.com/l/_HXsfm5RMObcW


Exercise 6 3

Answer: D

Watch Video Solution

1. Find the slope of the tangent to the curve  at .

Watch Video Solution

y = 3x4 − 4x x = 4

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

.

Watch Video Solution

y = , x ≠ 2
x − 1

x − 2
x = 10

3. Find the slope of the tangent to curve  at the point

whose x-coordinate is 2.

W t h Vid S l ti

y = x3 − x + 1

https://dl.doubtnut.com/l/_HXsfm5RMObcW
https://dl.doubtnut.com/l/_7dEm8GW0EdWJ
https://dl.doubtnut.com/l/_KdILZZmPOUAt
https://dl.doubtnut.com/l/_NA0SvT6ypAvw


Watch Video Solution

4. Find the slope of the tangent to the curve  at the

point whose x-coordinate is 3.

Watch Video Solution

y = x3 − 3x + 2

5. Find the slope of the normal to the curve  at

.

Watch Video Solution

x = a cos3 θ, y = sin3 θ

θ =
π

4

6. Find the slope of the normal to the curve 

at .

Watch Video Solution

x = 1 − a sin θ, y = b cos2 θ

θ =
π

2

https://dl.doubtnut.com/l/_NA0SvT6ypAvw
https://dl.doubtnut.com/l/_39UH6jptixk0
https://dl.doubtnut.com/l/_1OcX3kVkc1S8
https://dl.doubtnut.com/l/_lWIhQKD9vLX8


7. Find points at which the tangent to the curve is

parallel to the x-axis.

Watch Video Solution

y = x3 − 3x2 − 9x + 7

8. Find a point on the curve at which the tangent is parallel

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

Watch Video Solution

y = (x − 2)2

9. Find the point on the curve  at which the tangent is 

 .

Watch Video Solution

y = x3 − 11x + 5

y  =  x   11

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

curve .

1

y = , x ≠ 1
1

x − 1

https://dl.doubtnut.com/l/_Wdulye1wKhkS
https://dl.doubtnut.com/l/_3pC0FJPvJyAi
https://dl.doubtnut.com/l/_EWz0ZKWQ7Oq9
https://dl.doubtnut.com/l/_MGrjmJuOCacJ


Watch Video Solution

11. Find the equation of all lines having slope 2 which are tangents to the

curve 

Watch Video Solution

y = , x ≠ 3
1

x − 3

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

curve .

Watch Video Solution

y =
1

x2 − 2x + 3

13. Find pints on the curve  at which the tangents are (i)

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

Watch Video Solution

+ = 1
x2

9

y2

16

https://dl.doubtnut.com/l/_MGrjmJuOCacJ
https://dl.doubtnut.com/l/_htHJkxxSiI4Q
https://dl.doubtnut.com/l/_VrknpBc7Wl3w
https://dl.doubtnut.com/l/_S4UZA85OP1PR


14. Find the equations of the tangent and normal to the given curves at

the indicated points: (i)  at  (ii) 

 at  (iii)  at  (iv) 

 at  (v) `x" "="

Watch Video Solution

y = x4 − 6x3 + 13x2 − 10x + 5 (0,  5)

y = x4 − 6x3 + 13x2 − 10x + 5 (1,  3) y = x3 (1,  1)

y = x2 (0,  0)

15. Find the equation of the tangent line to the curve 

which is (a) parallel to the line  (b) perpendicular to the

line .

Watch Video Solution

y = x2 − 2x + 7

2x − y + 9 = 0

5y − 15x = 13

16. Show that the tangents to the curve at the points where

and are parallel.

Watch Video Solution

y = 7x3 + 11

x = 2 x = 2

https://dl.doubtnut.com/l/_PJQ7L2mG5G9a
https://dl.doubtnut.com/l/_japFbun8y6yH
https://dl.doubtnut.com/l/_wIINEd9ipiqp
https://dl.doubtnut.com/l/_XHcpTxf7z810


17. Find the points on the curve  at which the slope of the tangent

is equal to the y-coordinate of the point.

Watch Video Solution

y = x3

18. For the curve �nd all the points at which the tangent

passes through the origin.

Watch Video Solution

y = 4x3 − 2x5,

19. Find the points on the curve at which the

tangents are parallel to the x-axis.

Watch Video Solution

x2 + y2 − 2x − 3 = 0

20. Find the equation of the normal at the point for the

curve .

Watch Video Solution

(am2, am3)

ay2 = x3

https://dl.doubtnut.com/l/_XHcpTxf7z810
https://dl.doubtnut.com/l/_cq22xs3i2bi5
https://dl.doubtnut.com/l/_JZVfEd5ATzVA
https://dl.doubtnut.com/l/_waKkW2tqBh2c


21. Find the equation of the normals to the curve which

are parallel to the line .

Watch Video Solution

y = x3 + 2x + 6

x + 14y + 4 = 0

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

at the point .

Watch Video Solution

y2 = 4ax (at2, 2at)

23. Show that the curves  and  cut at right angles; if 

Watch Video Solution

x = y2 xy = k

8k2 = 1

https://dl.doubtnut.com/l/_waKkW2tqBh2c
https://dl.doubtnut.com/l/_fXoMUfQoGZO1
https://dl.doubtnut.com/l/_eFwJ6MaaCz6P
https://dl.doubtnut.com/l/_wIhLXtk8fk0w


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

. at the point 

Watch Video Solution

− = 1
x2

a2

y2

b2
(x0, y0)

25. Find the equation of the tangent to the curve  which is

parallel to the line 

Watch Video Solution

y = √3x − 2

4x − 2y + 5 = 0.

26. The slope of the normal to the curve sin x at is

A. 3

B. 

C. 

D. 

y = 2x2 + 3 x = 0

1

3

−3

−
1

3

https://dl.doubtnut.com/l/_HIUcsQngyKpy
https://dl.doubtnut.com/l/_I7Ul8HBmZMJu
https://dl.doubtnut.com/l/_3wAyq4hnCu6U


Exercise 6 4

Answer: D

Watch Video Solution

27. The line is a tangent to the curve at the point(A) 

 (B)  (C)  (D) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y = x + 1 y2 = 4x

(1, 2) (2, 1) (1, 2) (1, 2)

(1, 2)

(2, 1)

(1, − 2)

( − 1, 2)

https://dl.doubtnut.com/l/_3wAyq4hnCu6U
https://dl.doubtnut.com/l/_15uwvEaFD4op


1. Using di�erentials, �nd the approximate value of each of the following

up to 3 places of decimal. 

  

  

  

 

  

  

  

View Text Solution

(i)√25.3           (ii)√49.5

(iii)√0.6          (iv)(0.009)
1
3

(v)(0.999)           (vi)(15)
1
10

1
4

(vii)(26)           (viii)(255)
1
3

1
4

(ix)(82)           (x)(401)
1
4

1
2

(xi)(0.0037)           (xii)(26.57)
1
2

1
3

(xiii)(81.5)           (xiv)(3.968)
1
4

3
2

(xv)(32.15)
1
5

2. Find the approximate value of , where .

Watch Video Solution

f(2. 01) f(x) = 4x2 + 5x + 2

3. Find the approximate value of , where .f(5. 001) f(x) = x3 − 7x2 + 15

https://dl.doubtnut.com/l/_NxsUCw9daE2G
https://dl.doubtnut.com/l/_h46OBVU7uECG
https://dl.doubtnut.com/l/_JOtHUaKjF4oK


Watch Video Solution

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

metres caused by increasing the side by 1%.

Watch Video Solution

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

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,

�nd the approximate error in calculating its volume.

Watch Video Solution

https://dl.doubtnut.com/l/_JOtHUaKjF4oK
https://dl.doubtnut.com/l/_CVkFzKTHm4vt
https://dl.doubtnut.com/l/_6BBuUhsMbwjS
https://dl.doubtnut.com/l/_dWp3VVSxbIIH


7. If the radius of a sphere is measured as 9 cm with an error or 0.03 m,

�nd the approximate error in calculating its surface area.

Watch Video Solution

8. If , then the approximate value of  is :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) = 3x2 + 15x + 5 f(3.02)

47.66

57.66

67.66

77.66

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  (B) 0.6  (C) 0.09 x3m3 x3m3

https://dl.doubtnut.com/l/_qCPTHUBk4UVO
https://dl.doubtnut.com/l/_x2kD70GorbZI
https://dl.doubtnut.com/l/_cC62qwCDaEf2


Exercise 6 5

 (D) 0.9 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x3m3 x3m3

0.06x3m3

0.6x3m3

0.09x3m3

0.9x3m3

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

functions given by(i)  (ii) (iii)

 (iv) 

Watch Video Solution

f(x) = (2x − 1)2 + 3 f(x) = 9x2 + 12x + 2

f(x) = − (x − 1)2 + 10 g(x) = x3 + 1

https://dl.doubtnut.com/l/_cC62qwCDaEf2
https://dl.doubtnut.com/l/_DICRwo6nyIno
https://dl.doubtnut.com/l/_sHnjhaWWEOym


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

functions given by (i)  (ii) 

 (iii) 

 (iv) `f" "(x)" "=" "|" "s in" "4x" "+"

Watch Video Solution

f  (x)  =  |x  +  2  |   1

g(x)  =   |  x  +  1|  +  3

h(x)  =  s ∈  (2x)  +  5

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: 

  

  

  

  

  

  

  

Vi T t S l ti

(i)f(x) = x2

(ii)g(x) = x3 − 3x

(iii)h(x) = sinx + cos x, 0 < x <
π

2

(iv)f(x) = sinx − cos x, 0 < x < 2π

(v)f(x) = x3 − 6x2 + 9x + 15

(vi)g(x) = + , x > 0
x

2

2

x

(vii)g(x) =
1

x2 + 2

(viii)f(x) = x√1 − x, 0 < x < 1

https://dl.doubtnut.com/l/_sHnjhaWWEOym
https://dl.doubtnut.com/l/_koff4Drym6fz


View Text Solution

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

 (ii) (iii) 

Watch Video Solution

f(x) = ex g(x) = logx h(x) = x3 + x2 + x + 1

5. Find the absolute maximum value and the absolute minimum value of

the followingfunctions in the given intervals:(i) 

(ii) (iii) 

 (iv) `f(x)=(x-1)

Watch Video Solution

f(x) = x2, x ∈ [ − 2, 2]

f(x) = sinx + cos x, x ∈ [0, π]

f(x) = 4x − x2, x ∈ [ − 2, ]
1

2

9

2

6. Find the maximum pro�t that a company can make, if the pro�t

function isgiven by 

Watch Video Solution

p(x) = 41 − 24x − 18x2

https://dl.doubtnut.com/l/_koff4Drym6fz
https://dl.doubtnut.com/l/_5nYrv61kwiAR
https://dl.doubtnut.com/l/_NncrErf9k0fY
https://dl.doubtnut.com/l/_zbTYe8ZLmxEs


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

value of  on the interval 

Watch Video Solution

3x4 − 8x3 + 12x2 − 48x + 25 [0, 3].

8. At what points in the interval  , does the function  attain

its maximum value?

Watch Video Solution

[0, 2π] sin 2x

9. What is the maximum value of the function  +  ?

Watch Video Solution

sinx cos x

10. Find the maximum value of in the interval [1, 3]. Find

the maximum value of the same function in 

Watch Video Solution

2x3 − 24x + 107

[3, 1].

https://dl.doubtnut.com/l/_80CbXjH74mkE
https://dl.doubtnut.com/l/_yFOsmXvL6HTT
https://dl.doubtnut.com/l/_GEAV1t7HznEY
https://dl.doubtnut.com/l/_Mjh5a7eFtGWG


11. It is given that at , the function attains its

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

Watch Video Solution

x = 1 x4 − 62x2 + ax + 9

12. Find the maximum and minimum values of  on .

Watch Video Solution

x + sin 2x [0, 2π]

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

possible.

Watch Video Solution

14. Find two positive numbers  and  such that  and is

maximum.

x y x + y = 60 xy3

https://dl.doubtnut.com/l/_Mjh5a7eFtGWG
https://dl.doubtnut.com/l/_95SiMkUGbWnT
https://dl.doubtnut.com/l/_VEB9jP0fj2Xd
https://dl.doubtnut.com/l/_hDHTDGwvQ15U
https://dl.doubtnut.com/l/_dEF0cv2XZ92X


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x = 15, y = 45

x = 15, y = 40

x = 10, y = 50

x = 20, y = 40

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

product is a maximum.

A. 

B. 

C. 

D. 

Answer:

x y

x2y5

x = 15, y = 25

https://dl.doubtnut.com/l/_dEF0cv2XZ92X
https://dl.doubtnut.com/l/_qSRoS9oRK8jP


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 �aps to

form the box. What should be the side of the square to be cut o� so that

the volume of the box is the maxi

Watch Video Solution

18. A rectangular sheet of tin 45 cm by 24 cm is to be made into a box

without top, by cutting o� square from each corner and folding up the

�aps. What should be the side of the square to be cut o� so that the

volume of the box is maximum ?

https://dl.doubtnut.com/l/_qSRoS9oRK8jP
https://dl.doubtnut.com/l/_bqaHRQeFF4AV
https://dl.doubtnut.com/l/_zgXAaauNeMG9
https://dl.doubtnut.com/l/_sSvydDaS2X20


Watch Video Solution

19. Show that of all the rectangles in a given �xed circle, the square has

the maximum area. 

` (##NTN_MATH_XII_C06_E04_252_Q01.png" width="80%">

View Text Solution

20. Show that the right circular cylinder of given surface and maximum

volume is such that its height is equal to the diameter of the base.

Watch Video Solution

21. Of all the closed cylindrical cans (right circular), of a given volume of

100 cubic centimetres, �nd the dimensions of the can which has the

minimum surface area?

Watch Video Solution

https://dl.doubtnut.com/l/_sSvydDaS2X20
https://dl.doubtnut.com/l/_GhiLRCqdfb0p
https://dl.doubtnut.com/l/_mZ0jhRhminGe
https://dl.doubtnut.com/l/_JJHwDLsn0Olu


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

sphere of radius  is  of the volume of the sphere.

Watch Video Solution

R.
8

27

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

volume has an altitude equal to time the radius of the base.

Watch Video Solution

√2

https://dl.doubtnut.com/l/_JJHwDLsn0Olu
https://dl.doubtnut.com/l/_y7fGKV9fL6WW
https://dl.doubtnut.com/l/_bVfj9ZlGNUQg
https://dl.doubtnut.com/l/_L2EnHOQ7WLQ5


25. Show that the semi-vertical angle of the cone of the maximum volume

and of given slant height is .

Watch Video Solution

tan− 1 √2

26. Show that semi-vertical angle of right circular cone of given surface

area and maximum volume is .

Watch Video Solution

sin− 1( )
1

3

27. The point on the curve which is nearest to the point (0, 5)

is(A)  (B)  (C) (0, 0) (D) (2, 2)

A. 

B. 

C. (0, 0)`

D. 

x2 = 2y

(2√2, 4) (2√2, 0)

(2√2, 4)

(2√2, 0)

(2, 2)

https://dl.doubtnut.com/l/_p2SiJUjPtjam
https://dl.doubtnut.com/l/_7Q9w0KP2bvuC
https://dl.doubtnut.com/l/_aO0cpFKQlquk


Answer: A

Watch Video Solution

28. For all real values of x, the minimum value of is

A. 0

B. 1

C. 3

D. 

Answer: D

Watch Video Solution

1 − x + x2

1 + x + x2

1

3

29. The maximum value of  is:

A. 

[x(x − 1) + 1] , 0 ≤ x ≤ 1
1
3

( )
1

3

1
3

https://dl.doubtnut.com/l/_aO0cpFKQlquk
https://dl.doubtnut.com/l/_4Mr8hSEXebzG
https://dl.doubtnut.com/l/_RQKw1nz9BxLu


Miscellaneous Exercise

B. 

C. 1

D. 0

Answer: C

View Text Solution

1

2

1. Using di�erentials, �nd the approximate value of each of the following: 

(a)

View Text Solution

( )            (b)(33)
−17

81

1
4 1

5

2. Show that the function given by has maximum at .

Watch Video Solution

f(x) =
logx

x
x = e

https://dl.doubtnut.com/l/_RQKw1nz9BxLu
https://dl.doubtnut.com/l/_yXYborlnkxsF
https://dl.doubtnut.com/l/_7Vw22Xnm70Fz


3. The two equal sides of an isosceles triangle with �xed 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 ?

Watch Video Solution

4. Find the equation of the normal to the curve which passes

through the point (1, 2).

Watch Video Solution

x2 = 4y

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

 is at a constant distance

from the origin.

Watch Video Solution

θ

x = a cos θ + aθ sin θ,  y = a sin θ − a θ cos θ

https://dl.doubtnut.com/l/_7Vw22Xnm70Fz
https://dl.doubtnut.com/l/_6nu1tluKX4cU
https://dl.doubtnut.com/l/_jxqyshXN6fPH
https://dl.doubtnut.com/l/_f1wQPuIASUsB


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

 is (i) increasing (ii) decreasing.

Watch Video Solution

f(x) =
4 sinx − 2x − xc ⊗

2 + cos x

7. Find the intervals in which the function  given by

 is (i) increasing (ii) decreasing.

Watch Video Solution

f

f(x) =  x3 +  ,  x  ≠ 0 
1

x3

8. Find the maximum area of an isosceles triangle inscribed in the ellipse

with its vertex at one end of the major axis.

Watch Video Solution

+ = 1
x2

a2

y2

b2

9. A tank with rectangular base and rectangular sides, open at the top is

to be constructed so that its depth is 2 m and volume is 8 m3. If building

https://dl.doubtnut.com/l/_JttVkGVH5hDj
https://dl.doubtnut.com/l/_9Ts5281Z2qzn
https://dl.doubtnut.com/l/_r0gAGRJBHvj0
https://dl.doubtnut.com/l/_HKldNv2I9PxY


of tank costs Rs 70 per square metre for the base and Rs 45 per square

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

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.

Watch Video Solution

https://dl.doubtnut.com/l/_HKldNv2I9PxY
https://dl.doubtnut.com/l/_i3WhECSZJYPA
https://dl.doubtnut.com/l/_Qz9EOeuUoqiP


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

.

Watch Video Solution

(a + b )
2
3

2
3

3
2

13. Find the points at which the function  given by

 has local maxima local minima point of

in�exion

Watch Video Solution

f

f(x) = (x − 2)
4
(x + 1)

3

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

given by  ,  .

Watch Video Solution

f

f(x) = cos2 x + sinx x ∈ [0,  π]

https://dl.doubtnut.com/l/_eiM4ChjtNIfT
https://dl.doubtnut.com/l/_lH7P0CdADT3I
https://dl.doubtnut.com/l/_UZlzZT6A9tbN


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

that can be inscribed in a sphere of radius r is  .

Watch Video Solution

4r
3

16. Let f be a function de�ned on [a, b] such that , for all 

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

Watch Video Solution

f ′ (x) > 0

x ∈ (a, b)

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

inscribed in a sphere of radius R is . Also �nd the maximum volume.

Watch Video Solution

2R

√3

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

https://dl.doubtnut.com/l/_Nwjt6JDiIOVS
https://dl.doubtnut.com/l/_mtc9hGJ6SilB
https://dl.doubtnut.com/l/_x8DCYIM5xh22
https://dl.doubtnut.com/l/_OcqG2Asq2nFF


one-third that of the cone and the greatest volume of cylinder is

Watch Video Solution

πh3 tan2 α.
4

27

19. A cylindrical tank of radius 10 m is being �lled with wheat at the rate of

314 cubic metre per hour. Then the depth of the wheat is increasing at

the rate of

A. 1 m/h

B. 

C. 

D. 

Answer: A

Watch Video Solution

0.1m/h

1.1m/h

0.5m/h

https://dl.doubtnut.com/l/_OcqG2Asq2nFF
https://dl.doubtnut.com/l/_hy62aErNTKvB


20. The slope of the tangent to the curve 

at the point `(2, 1)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x = t2 + 3t − 8,

y = 2t2 − 2t − 5

22

7

6

7

7
6

−6

7

21. The line is a tangent to the curve if the value of

m is

A. 1

B. 2

C. 3

y = mx + 1 y2 = 4x

https://dl.doubtnut.com/l/_5Ap3fnSKVgx8
https://dl.doubtnut.com/l/_S8UsxM3CD80S


D. 

Answer: A

Watch Video Solution

1

2

22. The normal at the point  on the curve  is

A. x+y=0

B. x-y= 0

C. x+y+1=0

D. x-y=1

Answer: B

Watch Video Solution

(1, 1) 2y + x2 = 3

23. The normal to the curve  passing  isx2 = 4y (1, 2)

https://dl.doubtnut.com/l/_S8UsxM3CD80S
https://dl.doubtnut.com/l/_NOdHsTpvCm24
https://dl.doubtnut.com/l/_BgwfzThROkOL


A. x+y = 3

B. x - y = 3

C. x+ y = 1

D. x- y = 1

Answer: A

Watch Video Solution

24. Find the point on the curve  where the normal to the curve

makes equal intercepts on the axes.

A. 

B. 

C. 

D. 

Answer: A

9y2 = x3,

(4, ± )
8

3

4, )
−8

3

(4, ± )
3

8

( ± 4, )
3

8

https://dl.doubtnut.com/l/_BgwfzThROkOL
https://dl.doubtnut.com/l/_JJcim1vekmyc


Watch Video Solution

https://dl.doubtnut.com/l/_JJcim1vekmyc

