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MAXIMA AND MINIMA

lllustrative Examples

1. For what value of x will (z — 1)(3 — x) have its

maximum ?

.Y I


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
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2. For what value of x will z(12 — 2:1:)2 have its

minimum ?

o Watch Video Solution

3. Using calculus find the values of x for which the
value of cos x is minimum and maximum , also

find its minimum and maximum value.

° Watch Video Solution



https://dl.doubtnut.com/l/_CyeavujjCy8y
https://dl.doubtnut.com/l/_TSUps53O1xKV
https://dl.doubtnut.com/l/_CMf77Eq81z4T
https://dl.doubtnut.com/l/_uVWFhFdUsTxO

4. Show that the function 223 + 322 — 36z + 10
has a maximum value at x = —3 and a
minimum value at x=2 , also find the maximum

and minimum values of the function.

° Watch Video Solution

5. Examine for maxima and minima of the

function

f(z) = z* — 8% + 222 — 24z + 8.

o Watch Video Solution



https://dl.doubtnut.com/l/_uVWFhFdUsTxO
https://dl.doubtnut.com/l/_KskqWLdyzKQW
https://dl.doubtnut.com/l/_swv7MjR3yGPG

6. Show that the function

2 3 2 .
f(z) = 3% - 6x° + 20x — 5 has neither a

maximum nor a minimum value.

° Watch Video Solution

~ sin(z + a)
7. Prove that the function — has no
sin(z + f)

critical point.

° Watch Video Solution



https://dl.doubtnut.com/l/_swv7MjR3yGPG
https://dl.doubtnut.com/l/_otyrybV7ctEe

8. Given f(z) = z° — 12z + 45z + 8 Find the
values of x for which f'(x)=0 . Hence , determine

the maximum and minimum values of f(x).

° Watch Video Solution

9. Show that , the maximum value of 2z + % IS

less than its minimum value.

° Watch Video Solution



https://dl.doubtnut.com/l/_2A455IaaqIjF
https://dl.doubtnut.com/l/_wOmU9MHAGR8G

10. Using calculus find the maximum and

minimum values of asinx + bcos x.

o Watch Video Solution

M. For what values of x the function
y = 2sinz + cos2z(0 < ¢ < 27) attains the

maximum and minimum values?

0 Watch Video Solution



https://dl.doubtnut.com/l/_Iv8PibN7xdz2
https://dl.doubtnut.com/l/_vWGdYntFcQhV

12. Show that the function sin®zcosz has a

, ™
maximum value at £ = E

° Watch Video Solution

13. Find the maximum value of :c%.

° Watch Video Solution

14. Prove that , the minimum value of

9¢® + 25e % is 30.

‘ ° Watch Video Solution


https://dl.doubtnut.com/l/_WP6PtsVhmam6
https://dl.doubtnut.com/l/_v4jB3FlWASnl
https://dl.doubtnut.com/l/_rSDzXrcfQYuF

15. Using calculus prove that,
if the sum of two positive quantities be given ,

their product is maximum , when they are equal ,

o Watch Video Solution

16. if the product of two positive quantities be

given, their sum is least , when they are equal.

o Watch Video Solution



https://dl.doubtnut.com/l/_rSDzXrcfQYuF
https://dl.doubtnut.com/l/_BJmsPhr56KIW
https://dl.doubtnut.com/l/_0oEHwazc0Glp
https://dl.doubtnut.com/l/_ApdpE8YSJMmi

17. Given , x +y =3 , find the maximum and

9 36

minimum values of — + —.
T Yy

° Watch Video Solution

18. Show that , the function f(x) = |z — 1] is not
differentiable at x=1 but it has a local minimum at

x=1.

° View Text Solution

19. Prove that ,the greatest rectangle inscribed in

a given circle is a square.


https://dl.doubtnut.com/l/_ApdpE8YSJMmi
https://dl.doubtnut.com/l/_nw4rRGvRxcvC
https://dl.doubtnut.com/l/_i6m09IvDLGj9

o Watch Video Solution

20. A particle is moving in a straight line and its
distance x cm from a fixed point on the line at

any time t seconds is given by,

— 1t4 2t3+ 3t2+t+15
T 12 3 2 '

At what time is the velocity minimum ? Also find

the minimum velocity.

° Watch Video Solution



https://dl.doubtnut.com/l/_i6m09IvDLGj9
https://dl.doubtnut.com/l/_L79f3EL0vy9p

21. The space s described in time t by a paricle
moving in a strainght line is given by |,
s =t° — 40t° + 30t + 80t — 250. Find  the

minimum value of its acceleration.

° Watch Video Solution

22. A cylindrical tin can, closed at both ends of a
given volume , has to be constructed . Prove that,
the amount of tin required will be least , when

the height of the can is equal to its diameter .

o Watch Video Solution



https://dl.doubtnut.com/l/_SepZ8gcHOeaI
https://dl.doubtnut.com/l/_jljv4ESLmIdI

23. Prove that , a conical tent of given capacity
will require the least amount of canvas , when the

height is 4/2 times the radius of the base .

o Watch Video Solution

24. Find out at which points on the curve
y = f(z) = 3z° — 52> + bz — 7, the rate of
change of the function f(x) is minimal . What is

the value of the rate of change ?

° Watch Video Solution



https://dl.doubtnut.com/l/_jljv4ESLmIdI
https://dl.doubtnut.com/l/_SmaguC346sYS
https://dl.doubtnut.com/l/_DXNMoocfrBOS

25. A firm produces x tonnes of output at a total

cost of Rs. R where

R— —o% —52° + 102 + 5
10 '
At what level of output will the marginal cost and

the average variable cost attain their respective

minima ?

o Watch Video Solution

26. A radio manufacturer finds that he can sell x

radios per week at Rs. P each , where


https://dl.doubtnut.com/l/_DXNMoocfrBOS
https://dl.doubtnut.com/l/_su2LSW41sBCp
https://dl.doubtnut.com/l/_5FLHtPEnXvrI

p = 2(100 — %) His cost of production of x

2
radios per week is (1203: + %) Show that his

profit us maximum when the production is 40
radios per week . Find also his maximum profit

per week.

o Watch Video Solution

27.1f the sum of the lengths of hypotenuse and a
side of a right - angled trianle is given , show that
the area of the triangle is maximum when the

7r
angle between them is 3

° Watch Video Solution



https://dl.doubtnut.com/l/_5FLHtPEnXvrI
https://dl.doubtnut.com/l/_ykDqVgc9ipYT

28. Show that the volume of the largest cone that

can be inscribed in a sphere of radius R is o7 of

the volume of the sphere.

° View Text Solution

29. Show that the semi - vertical angle of a cone

of maximum volume and given slant height is

tan_l(\/ﬁ).

o Watch Video Solution



https://dl.doubtnut.com/l/_ykDqVgc9ipYT
https://dl.doubtnut.com/l/_2Y1lUCoVGJqp
https://dl.doubtnut.com/l/_KRrmCddLlxuY

30. Find the volume of the largest cylinder that

can be inscribed in a sphere of radius rcm .

o Watch Video Solution

31. Show that the volume of the greatest cylinder
which can be inscribed in a cone of height h and
semi - vertical angle a is 2—77rh3 tan’a . Also

h
show that the height of the cylinder is 3

o View Text Solution



https://dl.doubtnut.com/l/_Nfn7rjfrviWW
https://dl.doubtnut.com/l/_AEiaZeASXevt

32. A point on the hypotenuse of a right - angled
triangle is at distance a and b from sides of the

triangle . Show that the minimum length of the

3
hypotenuse is (a,% + b%> :

° Watch Video Solution

33. A wire of length 36 cm is cut into two pieces .
One of the pieces will be bent into the shape of a
square and the other into the shape of an

equilateral triangle . Find the length of each


https://dl.doubtnut.com/l/_M0uoxbMWWVeg
https://dl.doubtnut.com/l/_h7qWKKgGoG8Z

piece so that the sum of the areas of the square

and triangle is minimum.

o Watch Video Solution

34. A window in the form of a rectangle , is
surmounted by a semicircular opening . The total
perimeter of the window is 10 m Find the
dimensions of the rectangular part of the
window to admit maximum light through the

whole opening .

° View Text Solution



https://dl.doubtnut.com/l/_h7qWKKgGoG8Z
https://dl.doubtnut.com/l/_JKrB7m6abnqy

35. 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 8m?® . If
building 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

36. Find the coordinates of a point on the
parabola

y = x + Tz + 2 which is closest to the straight


https://dl.doubtnut.com/l/_rkdIBSkQ6VtX
https://dl.doubtnut.com/l/_inLUCBftV4Lp

line

y =3 — 3.

o Watch Video Solution

37. The length of the hypotenuse of a right
angled triangle is 3 ft Find the volume of the
greatest cone that can be generated by revolving

the triangle about a side.

o Watch Video Solution



https://dl.doubtnut.com/l/_inLUCBftV4Lp
https://dl.doubtnut.com/l/_UvTFookn3hZ9

38. Let (h,k) be a fixed point where h > 0, k > 0.
A straight line passing through this point cuts
the positive directions of the coordinate axes at
the points P and Q . Find the minimum area of

the triangle OPQ , O being the origin.

° Watch Video Solution

1. If a differentiable function f(x) attains a local

extremum at x=a , then -


https://dl.doubtnut.com/l/_aS8XDZdarkVp
https://dl.doubtnut.com/l/_8yM9JNkNoZ0K

Answer: C

o Watch Video Solution

2. If a function is not differentiable at x=c , then

the function-

A. may attain a local maximum


https://dl.doubtnut.com/l/_8yM9JNkNoZ0K
https://dl.doubtnut.com/l/_NcTuqEPcUigC

B. may attain a local minimum

C. cannot attain an extremum

D. may attain both a maximum or a minimum

Answer: D

° View Text Solution

3.In a given interval a function-

A. can have two consecutive maxima

B. can have two consecutive minima


https://dl.doubtnut.com/l/_NcTuqEPcUigC
https://dl.doubtnut.com/l/_Es4qAVgFICQl

C. possesses maximum and minimum values

alternately

D. cannot have more than two extreme values.

Answer: C

o Watch Video Solution

4. The function f(z) =4z —z°>—3 has a

maximum value at-


https://dl.doubtnut.com/l/_Es4qAVgFICQl
https://dl.doubtnut.com/l/_R8jq9jacMWU6

Cx= —2

D. none of these

Answer: B

° Watch Video Solution

5. The minimum value

y=m2—6m—|—11is-

A 2

C.3

of

the

functon


https://dl.doubtnut.com/l/_R8jq9jacMWU6
https://dl.doubtnut.com/l/_szdNEY0DzYGO

Answer: A

o Watch Video Solution

6. Llet f(z)=2"—92°+30z+5 be a
differentiable function of x , then -

A. f(x) is minimum at x =3

B. minimum value of f(x) is 8

C. minimum value of f(x) is greater than its

maximum value


https://dl.doubtnut.com/l/_szdNEY0DzYGO
https://dl.doubtnut.com/l/_5HIynQzs1bC1

D. f(x) possesses neither a maximum nor a

minimum .

Answer: D

o Watch Video Solution

7. If 0 <z < 2w the function f(x) = sinx is

minimum at -

A _37r
A 5
B.x =7

3
Cex=—


https://dl.doubtnut.com/l/_5HIynQzs1bC1
https://dl.doubtnut.com/l/_kyuBoLTzoWHP

Answer: A

° Watch Video Solution

8 The maximum value of

flx) =5—x —xis -

p 7
!

the

function


https://dl.doubtnut.com/l/_kyuBoLTzoWHP
https://dl.doubtnut.com/l/_2naSIhcHZQfv

Answer: B

° Watch Video Solution

9. Let x=c be a point in the domain of definition of
a differentiable function , then f(x) will have a

local maximum at x=c when -


https://dl.doubtnut.com/l/_2naSIhcHZQfv
https://dl.doubtnut.com/l/_zll6MKRHpxiC

Answer: C

° Watch Video Solution

10. The minimum value of the function

flz) =2 — 2 + 2is -

Answer: D


https://dl.doubtnut.com/l/_zll6MKRHpxiC
https://dl.doubtnut.com/l/_Q4xZcXexcY0F

o Watch Video Solution

MIf—n < x < m,then f(x) =cos x is maximum at

A. x=0

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Q4xZcXexcY0F
https://dl.doubtnut.com/l/_Ct5P6A4UdWqm

12. The critical points of

2 3
f(z) = §x3 — sz — 2z +5

Answer: B

the

function

o Watch Video Solution



https://dl.doubtnut.com/l/_Ct5P6A4UdWqm
https://dl.doubtnut.com/l/_vUdMAW5IiNkA

Exercise Very Short Answer Type Questions

1. State the conditions for maxima and minima of
d2

a function y = f(x) at a point , where d—g # 0
T

o Watch Video Solution

2. Using calculus find the values of x, for which ,

4 + 2x — 22 is a maximum

° Watch Video Solution



https://dl.doubtnut.com/l/_p7MgWgHXtmsL
https://dl.doubtnut.com/l/_UBrrKTAUQDyP

3. Using calculus find the values of x, for which ,

(3332 — bx + 4) IS a minimum

o Watch Video Solution

4. Using calculus find the values of x, for which ,

z(12 — 22)% is a minimum

° Watch Video Solution

5. Using calculus find the values of x, for which ,

sin X IS @ maximum


https://dl.doubtnut.com/l/_qs4blq589kaw
https://dl.doubtnut.com/l/_HNQgo1btY3nX
https://dl.doubtnut.com/l/_BElFj4lTLBvG

o Watch Video Solution

6. Using calculus find :

the maximum value of (1 — z)(2 + 3x)

° Watch Video Solution

7.Using calculus find

the minimum value of 222 — 4z + 10

0 Watch Video Solution



https://dl.doubtnut.com/l/_BElFj4lTLBvG
https://dl.doubtnut.com/l/_VxUuGjpXt0hw
https://dl.doubtnut.com/l/_Q26cbhuO6mhW

8. Using calculus find

the maximum value of cos x

° Watch Video Solution

9. Show that , the following functions have
neither a maximum nor a minimum value :

23 — 322 4+92 — 5

° Watch Video Solution



https://dl.doubtnut.com/l/_yE3BUZNWkOLy
https://dl.doubtnut.com/l/_P8CNpUn9tBFQ

10. Show that , the following functions have

neither a maximum nor a minimum value :

ar + b
cr +d

° Watch Video Solution

11. Show that , the following functions have

neither a maximum nor a minimum value :

cos(z + a)
cos(z + b)

o Watch Video Solution



https://dl.doubtnut.com/l/_cBUZiQ50VXBM
https://dl.doubtnut.com/l/_zf0HRLeZ9bSr

12. Show that , the following functions have
neither a maximum nor a minimum value :

2 + tan 'z

o Watch Video Solution

13. Show that , the following functions have

neither a maximum nor a minimum value :

° Watch Video Solution



https://dl.doubtnut.com/l/_CWBTMbPcojLt
https://dl.doubtnut.com/l/_ASxOFkSAMIbx

14. Show that , the following functions have
neither a maximum nor a minimum value :

logx

o Watch Video Solution

15. Show that , the maximum value of the

1
function £ + — is less than its minimum value .
€T

0 Watch Video Solution



https://dl.doubtnut.com/l/_fvzuM9bT3iLr
https://dl.doubtnut.com/l/_4ci7Q6uEt3nD

250
16. Show that , f(z) = z* + — has a minimum

value at x=5.

° Watch Video Solution

17. What do you mean by an extremum of a single
- valued function State the condition for which
f(x) possesses an extremum at x = c . Under what
codition the extremum is a

(i) maximum, (ii) minimum ?

° Watch Video Solution



https://dl.doubtnut.com/l/_Z6pocdWP9S0y
https://dl.doubtnut.com/l/_RcuKmGYKqlfj
https://dl.doubtnut.com/l/_zPQo2AUCUrCY

18. Find the maximum value of the product of the

two numbers , if their sum is 12.

o Watch Video Solution

19. If >0,y >0and xzy =25, find the

minimum value of x+y.

° Watch Video Solution

20. If z + y = 15, show that = + y? is least ,

15

whenx =y = 5


https://dl.doubtnut.com/l/_zPQo2AUCUrCY
https://dl.doubtnut.com/l/_xeSFkxZ0jcSm
https://dl.doubtnut.com/l/_VV2HVspeYpB1

o Watch Video Solution

Exercise Short Answer Type Questions

1. Divide 24 into two parts such that their product

IS maximum.

° Watch Video Solution

2. Show that , the function represented by the
equation y* = (z +1)(2z° — 7z + 7) has two

critical points . Find these points.


https://dl.doubtnut.com/l/_VV2HVspeYpB1
https://dl.doubtnut.com/l/_RNfyPLfDkj8F
https://dl.doubtnut.com/l/_gUSpg1pIhq3q

o Watch Video Solution

3. Find for what values of x the following
functions are maximum and minimum Also find
the corresponding maximum and minimum
values :

y=a>—3z>+5

° Watch Video Solution

4. Find for what values of x the following

functions are maximum and minimum Also find


https://dl.doubtnut.com/l/_gUSpg1pIhq3q
https://dl.doubtnut.com/l/_XoqrmthpT30K
https://dl.doubtnut.com/l/_awdFP7Yl8Zty

the corresponding maximum and minimum

values :

223 — 2122 + 362 — 20

o Watch Video Solution

5. Find for what values of x the following
functions are maximum and minimum Also find
the corresponding maximum and minimum

values :

3 — 9x% + 247 — 12

° Watch Video Solution



https://dl.doubtnut.com/l/_awdFP7Yl8Zty
https://dl.doubtnut.com/l/_ve7k3CQ4LGxM

6. Find for what values of x the following
functions are maximum and minimum Also find
the corresponding maximum and minimum

values :

2 — Tz + 6

o Watch Video Solution

7. Find for what values of x the following
functions are maximum and minimum Also find

the corresponding maximum and minimum


https://dl.doubtnut.com/l/_DUQdKLXUUZdf
https://dl.doubtnut.com/l/_uI6Cqr48V0vM

values :

1
yle—xz—w?’—ZmA

o Watch Video Solution

8. Find for what values of x the following
functions are maximum and minimum Also find
the corresponding maximum and minimum
values :

1 4

Ew — 223 — 622 + 162 + 1

° Watch Video Solution



https://dl.doubtnut.com/l/_uI6Cqr48V0vM
https://dl.doubtnut.com/l/_MI8GDyAaHXTv

9. Given f(x) = 2® — 6x® + 9z — 8. Find the
values of x for which f'(x)=0 . Hence determine the
maximum and minimum values of f(x) by the

criterion involving signs of f'(x).

° Watch Video Solution

10. Show that , the maximum value of the
- 1 5 2 .4
function gw — 22+ 3x +1 is 3 more than

its minimum value.

° Watch Video Solution



https://dl.doubtnut.com/l/_2yA62ZEPoK7g
https://dl.doubtnut.com/l/_tvmz0wovHM3I
https://dl.doubtnut.com/l/_xEFoXKdg9oev

11. Find the maximum value of sinx +cosx and the

value of x for which it is maximum.

o Watch Video Solution

12. Show that , the function logcos® z + secz is

U

maximum at x=0 and minimum at z = 3

o Watch Video Solution

13. Prove that , the minimum value of

Z

(i) 4% + 9e 2 is 12, (ii) is e.

log x


https://dl.doubtnut.com/l/_xEFoXKdg9oev
https://dl.doubtnut.com/l/_rs8fPfJ9uaW2
https://dl.doubtnut.com/l/_T9rel7GxNQXG

o Watch Video Solution

14.Show : 4° — 8z log, 2 is minimum at x=1

° Watch Video Solution

1 1

15. Show : z2log— is maximum at z = —
x Je

0 Watch Video Solution

T
16. Show : sinz(1 + cos ) is maximum at z = 3

.Y I


https://dl.doubtnut.com/l/_T9rel7GxNQXG
https://dl.doubtnut.com/l/_fnf1eVbEoaVb
https://dl.doubtnut.com/l/_eUWHbuQYIfmD
https://dl.doubtnut.com/l/_8kiavm1xCCY3

| W vvatcn video solution J

20 — sin2
17. Show : 6 — sin 0(9 > 0) is maximum at
02
T
9 — E

o Watch Video Solution

18. If + % — 1, find the minimum value of

x
2
z? + y2.

° Watch Video Solution



https://dl.doubtnut.com/l/_8kiavm1xCCY3
https://dl.doubtnut.com/l/_QIYNJyV9xblg
https://dl.doubtnut.com/l/_2iYgnoLeZaWe

19. If 2c +3y=4 , find the maximum or

minimum value of xy.

o Watch Video Solution

20. Show that , the difference between the
maximum and minimum values of the function

3 — 272 + 108 is 108.

0 Watch Video Solution



https://dl.doubtnut.com/l/_pa7851YuFupR
https://dl.doubtnut.com/l/_mYIjXxjjZYD2

21. Find the critical points of each of the
following functions :

in?2 ( T < <”)
sin2x — x 5 STS 5

° Watch Video Solution

22. Find the critical points of each of the
following functions :

y = e"sinx

° View Text Solution



https://dl.doubtnut.com/l/_kznROdLfd6zM
https://dl.doubtnut.com/l/_X0qfjMGPYuwj

23. Find the critical points of each

following functions :

of the

o Watch Video Solution

24. The perimeter of a rectangle is 100 cm. If the

area of the rectangle is maximum , find the

lenghts of its sides.

o Watch Video Solution



https://dl.doubtnut.com/l/_NjMc3qOOfpwX
https://dl.doubtnut.com/l/_RiQUzycCgazU

25. Show that , of all rectangles of given permeter

, the square has the greatest area.

o Watch Video Solution

26. Prove that , of all rectangles of given area, the

square has the least perimeter.

° Watch Video Solution

27. Find the dimensions of the rectangle of

maximum perimeter that can be inscribed in a


https://dl.doubtnut.com/l/_AKMHSJH0KUE0
https://dl.doubtnut.com/l/_kELAWc3mrtwP
https://dl.doubtnut.com/l/_5xQheG1166DP

circle of radius a.

o Watch Video Solution

28. The perimeter of a triangle is 8 cm .If one of
the sides is 3 cm , find the lengths of the other
sides so that the area of the triangle may be a

maximum.

o Watch Video Solution

29. A printed page is to contain 96¢m? of printed

area , a margin of 1.5 cm at the top and bottom


https://dl.doubtnut.com/l/_5xQheG1166DP
https://dl.doubtnut.com/l/_VXguK5c7jNTW
https://dl.doubtnut.com/l/_A7UQGLMPEU4j

and a margin of 1 cm at the sides . What are the
dimensions of the smallest page that would fulfil

the requirements ?

o Watch Video Solution

30. The height of a particle projected with
velocity u at an angle a with the horizontal is u
sino. t — %gt2 (g= constant) at any time t. Find
the greatest height attained and the time of

reaching it .

° Watch Video Solution



https://dl.doubtnut.com/l/_A7UQGLMPEU4j
https://dl.doubtnut.com/l/_r3mwftNt2MVS

31. What will be the radius of the base of a solid
circular cylinder of volume 167 for which the

total surface area will be smallest ?

° Watch Video Solution

32.The function f(z) = 4z° + ax® + bz + 2 has
an extremum at (2,-2) , find the values of aand b .
Show that , the function possesses a minimum

value at the extreme point.

0 Watch Video Solution



https://dl.doubtnut.com/l/_g7UPy4hdDFc4
https://dl.doubtnut.com/l/_Ka7Ltq9aVPir
https://dl.doubtnut.com/l/_j21uQocse3yU

33. The cost c of manufacturing a certain article is

4
given by the formula,c =5 + ?8 + 3332, where

x is the number of articles manufactured . Find

the minimum value of c.

o Watch Video Solution

34. Determine when will the function
sin3xz — 3sinx will be greatest or least in the

interval 0 < x < 2.

° Watch Video Solution



https://dl.doubtnut.com/l/_j21uQocse3yU
https://dl.doubtnut.com/l/_MXBp1aN5LqiG
https://dl.doubtnut.com/l/_LVwo27bfoSlu

35. Obtain the maximum and minimum values of

the function cos®z +cosx + 3 in the interval

s

< < —,
0<z< 5

o Watch Video Solution

36. Find the maximum and minimum values of :

3cosx +4sinx

° Watch Video Solution



https://dl.doubtnut.com/l/_LVwo27bfoSlu
https://dl.doubtnut.com/l/_2tPs0baDNV0J

37. Find the maximum and minimum values of :

5 T
cos“ x —cosw(O <z < 5)

o Watch Video Solution

38. Find the maximum and minimum values of :

) 5 7 3
_ <
sinx + Cos a:(2<:13_ 2)

° Watch Video Solution

39. Find the maximum and minimum values of :

1+ 2sinx +?>cos2a3(0 <z < %)


https://dl.doubtnut.com/l/_hMGzwlkAWOfm
https://dl.doubtnut.com/l/_SUxa9j3yeQHN
https://dl.doubtnut.com/l/_cmLK723VeG87

o Watch Video Solution

40. Prove that function
2 2 2 .
y=(rx—a1)" +(x—a))"+...+(x—a,) is

1
minimum when z = E(al +as + ... + a,).

° Watch Video Solution

U

41. If A>0,B > >Oa,ndA—i—B=§, find

the maximum value of tan Atan B .

° Watch Video Solution



https://dl.doubtnut.com/l/_cmLK723VeG87
https://dl.doubtnut.com/l/_qiIkBI13THI4
https://dl.doubtnut.com/l/_u5An05NOQPkF

T
42. Prove that f(z) =cosz —1+ — — —

possesses a maximum value at x=0.

° Watch Video Solution

Exercise Long Answer Type Questions

1 xXr
1. Show that ,the maximum value of (—) is e%

° Watch Video Solution



https://dl.doubtnut.com/l/_ueBT4Tq4RAqX
https://dl.doubtnut.com/l/_apRfBimBdExj

2. If x+y=2 , that the maximum value of

4 36 ) ..
— + is less than its minimum value .
T

z = —
Y

° Watch Video Solution

3. Find the maximum and minimum values of
Yy = 6z — 3z* — 1 in the interval

o Watch Video Solution



https://dl.doubtnut.com/l/_9CBs9jMhFesM
https://dl.doubtnut.com/l/_fZuQTZiQzcQ5

4. Investigate for what values of x, the fuction
x—1

2 +x—1

IS a maximum or minimum .also

show that the maximum value of the fuction is

less than its minimum value

° Watch Video Solution

5. Obtain the maximum and minimum values of

(z — (e — 4)

the function y =

o Watch Video Solution



https://dl.doubtnut.com/l/_bFQRynHDzdA0
https://dl.doubtnut.com/l/_kSscFeEEuQGM

6. If f (c ) does not exist , can f(x) have an

extremum at x=c ? Justify your answer taking

f(z) = |x| and ¢ = 0.

o Watch Video Solution

7. Determine a point on the parabola z* = 8y

which is nearest to the point (2,4).

° Watch Video Solution



https://dl.doubtnut.com/l/_tWTJOhioKTIn
https://dl.doubtnut.com/l/_LYuwVZ5kku7u

8. Find the abscissa of the point on the parabola

y2 = 2pzx, which is nearest to the point (a,0).

° Watch Video Solution

9. Find the point on the line 2x+3y =6 which is

closest to the origin.

° Watch Video Solution

10. Using calculus find the length of the

perpendicular from the point (2,-1) upon the line


https://dl.doubtnut.com/l/_Go3AwgmrnK7p
https://dl.doubtnut.com/l/_1DnemkLJrnH0
https://dl.doubtnut.com/l/_Zlri1zHR1h4o

3z — 4y + 5 =0.

o Watch Video Solution

11. Divide 5 into two parts such that the product
of the square of one and the cube of the other

may be the greatest possible.

° Watch Video Solution

12. Given the sum of the perimeters of a square is

equal to the diameter of the circle .

| o wAar_o_L w2l ~_ .. _


https://dl.doubtnut.com/l/_Zlri1zHR1h4o
https://dl.doubtnut.com/l/_pjMYL8Lrnc1R
https://dl.doubtnut.com/l/_0HqcGwXJkcL7

{ ™ Vvvallil VIUCO o0I1ULivIn ]

13. A particle is moving in a straight line its
distance from a fixed point on the line at the end
of t second is x metres , where
z =t — 10t° + 24t + 36t — 10 When is it

moving most slowly ?

o Watch Video Solution

14. An open tank of a given capacity has square
base with vertical sides . Prove that the expense

of lining the the tank with cement will be


https://dl.doubtnut.com/l/_0HqcGwXJkcL7
https://dl.doubtnut.com/l/_aXtqcE2jRsQG
https://dl.doubtnut.com/l/_GjoTdLOg9fv2

minimum if the height of the tank is half the

width.

o Watch Video Solution

15. A particle moving in a straight line describes a
distance x cm from a fixed point on the line at
time at time t S where
z = t° — 40t° + 30t> + 180t + 240. Find when
the acceleration is minimum and find the

minimum value of acceleration.

° Watch Video Solution



https://dl.doubtnut.com/l/_GjoTdLOg9fv2
https://dl.doubtnut.com/l/_yGHntmociSK1

16. A particle moves in a straight line such that its

distance x from a fixed point on it at any time t is
- 14 3 2 - -

given by ¢ = Zt — 2t° 4+ 4¢* — 7 Find the time

when its velocity is maximum and the time when

its acceleration is minimum .

° Watch Video Solution

17. A cylindrical tin can open at the top , of a
given capacity has to be constructed . Show that
the amount of the tin required will be least if the

height of the can is equal to its radius



https://dl.doubtnut.com/l/_x5KoYYy7LTme
https://dl.doubtnut.com/l/_Stfve4LuM51Y

| o Watch Video Solution

18. Show that the height of a cylinder of given
total surface area and open at the top has
maximum volumes is equal to the radius of its

base .

° Watch Video Solution

19. The length of the hypotenuse of a right

angled triangle is a Find the lenghts of its other


https://dl.doubtnut.com/l/_Stfve4LuM51Y
https://dl.doubtnut.com/l/_A9RttasZw9bY
https://dl.doubtnut.com/l/_nlWLIP5mxHFi

sides , so that

the sum of the sides maximum,

o Watch Video Solution

20. The length of the hypotenuse of a right
angled triangle is a Find the lenghts of its other
sides , so that

the area of the triangle is maximum.

° Watch Video Solution



https://dl.doubtnut.com/l/_nlWLIP5mxHFi
https://dl.doubtnut.com/l/_ub4hW0T2snPm

21. A box with square top and bottom is to be
made to contain 250 ¢m® Material for the top
and bottom costs Rs. 2 per ¢cm? and the material
for the vertical sides costs Rs. 1 per cm? . What is
the cost of the least expensive box that can be

made?

° Watch Video Solution

22. A firm produces x units of output per week at
1
a total cost of Rs. (§w3 —x* 4+ 5z + 3) Find

the output levels at which the marginal cost, the


https://dl.doubtnut.com/l/_W09BXlph9Wyk
https://dl.doubtnut.com/l/_PU72KlqX7Xzp

average variable cost attain their respective

minima.

o Watch Video Solution

23. A radio manufacturer produces x sets per
week at a total cost of Rs. (a:2 + 78z + 2500). :

He is a monopolist and the demand function for
600 — p

his product is = 3

, Wwhere the price is
Rs. P per set . Show that the maximum net

revenue (i.e., profit is obtained when 29 sets are

produced per week What is the monopoly price ?

o Watch Video Solution



https://dl.doubtnut.com/l/_PU72KlqX7Xzp
https://dl.doubtnut.com/l/_Nr8pmOKDiKhp

24. Prove that the triangle of maximum area that
can be incsribed in a given circle is an equilateral

triangle.

0 Watch Video Solution

25. A figure consists of a semi - circle with a
rectangle on its diameter . Given the perimeter of
the figure , find the dimensions of the rectangle

in order that the area may be maximum.

o Watch Video Solution



https://dl.doubtnut.com/l/_Nr8pmOKDiKhp
https://dl.doubtnut.com/l/_woYuTQsoKPnZ
https://dl.doubtnut.com/l/_sxNiFG8YsBFK

26. Show that the height of the cylinder of

maximum volume that can be inscribed in a

. . 2a
sphere of radius a is —

V3

o Watch Video Solution

27. An open box with a square base is to be made

out of a given quantity of card board of area ¢’

sq . Unit . Show that the maximum volume of the

C3

cubi unit .
6+/3

box is

0 Watch Video Solution



https://dl.doubtnut.com/l/_sxNiFG8YsBFK
https://dl.doubtnut.com/l/_Mv0UbYn5Knb4
https://dl.doubtnut.com/l/_YToAKWsrWYbb

28. 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 lengths of the two pieces so the two
pieces so that the combined area of the circle

and the square is minimum.

o Watch Video Solution

29. A closed right circular cylinder has volume

2156¢em?® . What will be the radius of its base so


https://dl.doubtnut.com/l/_YToAKWsrWYbb
https://dl.doubtnut.com/l/_f8eZfaXY4Mk1
https://dl.doubtnut.com/l/_gjglyc4QO3qL

that its total surface area is minimum ?

o Watch Video Solution

30. Show that the height of the cone of maximum
volume that can be inscribed in a sphere of

radius 12 cmis 16 cm..

o Watch Video Solution

31. Show that the surface area of a closed cuboid
with square base and given volume is minimum

when it is a cube..


https://dl.doubtnut.com/l/_gjglyc4QO3qL
https://dl.doubtnut.com/l/_k7fFmEVxQ6eL
https://dl.doubtnut.com/l/_WVh6hTNR2bJg

o Watch Video Solution

32. Manufacturer can sell x items at a price of Rs.
(5 i) each The cost price is Rs
100 | P '

(% + 500). Find the number of items he should

sell to earn maximum profit.

° Watch Video Solution

33. Show that the maximum volume of the
cylinder which can be inscribed in a sphere of

radius 5,/3 cm is 500mem?®.



https://dl.doubtnut.com/l/_WVh6hTNR2bJg
https://dl.doubtnut.com/l/_MM0LshqRFOqX
https://dl.doubtnut.com/l/_JhvLzsbPnXAB

‘ o Watch Video Solution

34. An open box is to be made out of a piece of
cardboard measuring (24cm x 24cm) by cutting

off equal squares from the

o Watch Video Solution

35. If the sum of the lengths of the hypotenuse
and another side of a right angled triangle is

given , show that the area of the triangle is


https://dl.doubtnut.com/l/_JhvLzsbPnXAB
https://dl.doubtnut.com/l/_ScdipYse1IUP
https://dl.doubtnut.com/l/_x4kkA0UWCgNv

maximum , when the angle between these sides

is 60°.

o Watch Video Solution

36. The three sides of a trapezium are each of
length 8 cm . Find the maximum area of the

trapezium.

° View Text Solution

37. A straight line passing through the point (a,b)

[where a > 0 and b > 0] intersects positive


https://dl.doubtnut.com/l/_x4kkA0UWCgNv
https://dl.doubtnut.com/l/_7sW2DcgvnAfl
https://dl.doubtnut.com/l/_QmfLb2Uoj6Hd

coordnate axes at the points p and Q respectively

. Show that the minimum value of (OP + OQ) is

(va -+

o Watch Video Solution

38. Find the coordinates of the point on the curve

x
1+ x2

Yy = where the tangent to the curve has

the greatest slope.

° Watch Video Solution

Sample Questions For Competitive Examination A



https://dl.doubtnut.com/l/_QmfLb2Uoj6Hd
https://dl.doubtnut.com/l/_vL2dxS1FkKt6

1. The function f(z) = sinz cos® z has extremum

at -
A .
.:13—2
. 1
B.2z = cos —
V3
C ()2
. T = COS —
3
2
D.z =cos | —4/=
T = COS ( \/3)
Answer: A::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_xDAmlbLlx2Rw

2. Let f(a:)\/(l — 2°) (1 + 22°) defined on [-1,]
then -
A. the greatest value of f(x) is 1
B. the greatest value of f(x) is —
V8

C. the least value of f(x) is O

D. the least value of f(x) is -1

Answer: B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_0NhFviPGEdHh

3. Let =cos x sin 2x, then-

A.min f(x) > —%,we | — m, 7

B.min f(z) > > —g,:c c|—mm

7
C.min f(z) > — %m €| —m, ]
D.min f(z) > — %,:13 € [m, 7

Answer: AB

o Watch Video Solution

1
4.1ff(x) = tan 'z — Elogm.Then -


https://dl.doubtnut.com/l/_OFlOF5K75IrY
https://dl.doubtnut.com/l/_q0T8aiv2KK6l

1 .
A. The greatest value of f(x) on [7, \/§] is

3
™ 1
_ 4 _log®
6 18
1 .
B.The least value of f(x) on | —, \/§ IS
V3
T 1l 5
3 1%

C. f(x) decreases on (0, c0)

D. f(x) increases on ( — 00, 0)

Answer: A::B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_q0T8aiv2KK6l

> Let
(23 + 22 — 10z, 1<z <
={ 1l+cosx I<z<
l1+cosz,”- <z <m
f(x) has,

. T

A. local maxima at x = 5]

. 7

B. local minima at x = >

C. absolute maxima at x =0

T
D. absolute maxima at x = 5]

Answer: A::C

° Watch Video Solution



https://dl.doubtnut.com/l/_CH9l2UhBOA6V

Sample Questions For Competitive Examination B

1. The maximum value of Te|zlogz| for

O<x<lis-

° View Text Solution

1
2. If f(x) = log, (E) —logs z*(x > 1) the max

f(x) is -

° Watch Video Solution



https://dl.doubtnut.com/l/_CH9l2UhBOA6V
https://dl.doubtnut.com/l/_5OPqtRumSj4k
https://dl.doubtnut.com/l/_sEXyxso44719
https://dl.doubtnut.com/l/_hUykIYFkP87q

3. If f(x) =log= 2 logz on [le] , thenlog

(greatest of f(x) - least of f(x) ) is equal to -

° Watch Video Solution

Z

4.If the greatest value of y = on [e, 63} is
logx
3

€ .
u them — is equal to -
U

° Watch Video Solution

5. The least natural number a for which

z +az % > 2AAxin (0, co) is -



https://dl.doubtnut.com/l/_hUykIYFkP87q
https://dl.doubtnut.com/l/_ITq0fSWmbbjP
https://dl.doubtnut.com/l/_6HsjEnNkhRcE

‘ ° Watch Video Solution

Sample Questions For Competitive Examination C

1. Match the following column

&2

_

° Watch Video Solution

Sample Questions For Competitive Examination D


https://dl.doubtnut.com/l/_6HsjEnNkhRcE
https://dl.doubtnut.com/l/_ckDV7f4ZK9LY

1. Let
flz) =(z—1)"(2—2)",m,n €N and m,n > 2

L.

° Watch Video Solution

—z2? 4+ 4z +ax <3
2.)Jar+b3<x <4
—%m—I—G,mZ‘l

If x=3 is the only point of minima in its
neighbourhood and x=4 is neither a point of
maxima nor a point of minima , then which of the

following true ?


https://dl.doubtnut.com/l/_eJYZSi3YplCO
https://dl.doubtnut.com/l/_DyAiYr7t9ufl

Aa>0b<0

B.a <0,b<0

Ca>0,beR

D. none of these

Answer: A

o Watch Video Solution

—z? 4+ 4z +a,x <3
3.)J ar+ b3 <x <4

—%£B+6,m24

If x=4 is the only point of maxima in its


https://dl.doubtnut.com/l/_DyAiYr7t9ufl
https://dl.doubtnut.com/l/_5NaOan8WmY2F

neighbourhood but x=3 is neither a point of

maxima nor a point of minima then which of the

following is true ?

Aa<0,b>0

B.a >0,b<0

Ca>0,6>0

D. not possible

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_5NaOan8WmY2F

—z?2 44z +a,x <3
4.) ar + b3 < x <4
—%w+6,w24

If x=3 is a point of minima and x=4 is a point of
mxima then which of the following is true?
Aa<0,b>0
B.a >0,b<0
Ca>0,b>0

D.a <0,b<0

Answer: C

° Watch Video Solution



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

5. Amongst the several applications of maxima
and minima one of the application find the
largest term of a sequence . Let {a,} be a

sequence . Consider f(x) obtained on replacing x

n , x
by n,e.g let a, = ol Consider f(x) = p——
1
on [1,00), f'(z) = ———= >0 For all x
(z + 1)
Hence max f(z) = lim f(z) =1
T — 0
n2
The largest term of a,, = —— is -
n3 + 200
29
A ——
453
49
B. —
543
43

C.—
543


https://dl.doubtnut.com/l/_UNyqEKlHhthK
https://dl.doubtnut.com/l/_0A6UFik0mUq1

o 4
" 451

Answer: B

o Watch Video Solution

6. Amongst the several applications of maxima

and minima one of the application find the

largest term of a sequence . Let {a,} be a

sequence . Consider f(x) obtained on replacing x
. Consider f(x) = v

n+1 x+1

on [1,0), f'(z) = ;2 >0 For all x
(x +1)

Hence max f(z) = iiinoo flz) =1

by ne.g let a,, =


https://dl.doubtnut.com/l/_0A6UFik0mUq1
https://dl.doubtnut.com/l/_ClmzzU9OUTlZ

n .
The largest term of sequence a,, = IS

(n? + 10)

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_ClmzzU9OUTlZ

7. Amongst the several applications of maxima
and minima one of the application find the
largest term of a sequence . Let {a,} be a

sequence . Consider f(x) obtained on replacing x

by ne.g let a,, = 1 Consider f(x) = . f_ ]
1
on [1,00), f'(z) =——75 >0 For all x
(z + 1)
Hence max f(z) = liLn flz) =1

If f(x) is the function required to find largset term

in ques . (i) then -

A. f increases for all x

B. f decreases for all x


https://dl.doubtnut.com/l/_7HVgF1zOxXMh

C.f has a maximum at z = /400

D. f increases on [0,9]

Answer: C

° Watch Video Solution

Sample Questions For Competitive Examination E

1.Let a ,b € R be such that the function f given

by f(z) = log|z| + bz® + az,z # 0
Statement - | : f has local maximum at x=-1 and

X=2.


https://dl.doubtnut.com/l/_7HVgF1zOxXMh
https://dl.doubtnut.com/l/_Jk6xkqBg3LXR

Statement - I : f' (—1) <0 and also

f'(2) <0

A. Statement - | is true , Statement - Il is true ,

Statement -ll is a correct explanation for

Statement - |

B. Statement - | is True , Statement - Il is True,

Statement -l is not a correct explanation

for Statement - |

C.Statement - | is True , Statement - Il is False.

D. Statement - | is False ,Statement - Il is False.


https://dl.doubtnut.com/l/_Jk6xkqBg3LXR

Answer: A

o Watch Video Solution

2. Statement - I : If f(x)

= sinz, thenf’'(0) = f'(2m)

Statement - Il : If f(x) = sin x, then f(0) = f(2x).
A. Statement - | is true , Statement - Il is true,

Statement -Il is a correct explanation for

Statement - |


https://dl.doubtnut.com/l/_Jk6xkqBg3LXR
https://dl.doubtnut.com/l/_lcb83aaAtTvw

B. Statement - | is True , Statement - Il is True ,

Statement -l is not a correct explanation

for Statement - |

C.Statement - | is True , Satement - Il is False.

D. Statement - | is true , Statement - Il is true

Statement -l is a correct explanation for

Statement - |

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_lcb83aaAtTvw

