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Ex 6.1 Class 12 Maths Question 1.

Find the rate of change of the area of a circle with respect to its radius r when (a) r = 3
cm(b)r=4cm
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Solution:

Let A be the area of the circle

dA
s A=mr? and — =2mr
dr

dA
whenr=3or4. then 4 =2xx3=6mncm?

or dI-'ﬂ = i CI

Ex 6.1 Class 12 Maths Question 2.

The volume of a cube is increasing at the rate of 8 cm?/s. How fast is the surface area
increasing when the length of an edge is 12 cm?

Solution:

Let x be the length of the cube volume V = x3,

" .
S=6x2= i 12x & V=x3,

dv _dv _dx dv .
& _dxxdt We have dt = § cm/sec.
d_x—i- glg:—)t:d—x= zgmzfm
dt 3x? 7 dt dx dt 3

Ex 6.1 Class 12 Maths Question 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.

Solution:
Let r be the radius of the circle.

Area of circle = 1rr2 = A also
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dr
et

= 3 cm/ sec.
dA d 5 d 5, dr
. S gl = — {1 o :ﬂfﬂ'.
gt S ) g ) = s,
dA 2
When r=10; — =6m x 10 =60 mcm*/sec.

dt

Ex 6.1 Class 12 Maths Question 4.

An edge of a variable cube is increasing at the rate of 3 cm/s. How fast is the volume of
the cube increasing when the edge is 10 cm long?

Solution:

Let the edge of the cube = x cm

dx
et
=3
dv dv dx
SE 0 Y e o e G Bl
at dxxdt Ix? % 3=9x°m’/sec
_ dv L
When x =10, E=9>¢{lﬂ)2=90ﬂcm /sec.

Ex 6.1 Class 12 Maths Question 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?

Solution:

e‘ll IVN\dil TCI
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Let r be the radius of a wave circle:

= 5cm/sec.

dA dA dr
(A)Area=nr?, @ dr * g =2nrx5=10nr

dA
Whenr =8, " 10 r=10n x § = 80m cm?/sec.

Ex 6.1 Class 12 Maths Question 6.

The radius of a circle is increasing at the rate of 0.7 cm/s. What is the rate of increase of
its circumference?

Solution:
The rate of change of circle w.r.t time t is given

to be 0.7 cm/sec. i.e.

dr
et

= 0.7 cm/sec.

Now, circumference of the circle is ¢ = 21ir

Lode _ [d aodr] Ir 4.
% = [;T(gﬂ'?) %] = Qﬂ'%— l.4wem/ sec

Ex 6.1 Class 12 Maths Question 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 = 8 cm and y = 6 cm, find the rates of
change of

(a) the perimeter, and

e*ll IV\adl ©CI
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(b) the area of the rectangle.

Solution:

(a) The length x of a rectangle is decreasing at dx the rate of 5cm/min. =>

=—5cm min ...(i)

The width y is increasing at the rate of 4cm/min.

d
= & =4cm/min, (i)
The perimeter p of the rectangle is

_ dp (dx di")
=2(x+y), = =2|— 42
PELRT) dt at

from (1) & (i1); :—[:=2 (=5+4)=-2 con/mun.
. This shows the perimeter decreases at the

rateof 2 an/min.

- . dA _dx dy .
(b) A=xy O dt}'-l-xdt .(ii)

But T’—J:=—5mu’nﬁn,3—f=4m#min.

andx =8,y=6; Putthese values in (iii)

%r{—ﬁxa+sxa1=—3{]+32=2¢m%njn

= Areaisincreasing at the rate of 2 cm?/min.

Ex 6.1 Class 12 Maths Question 8.

A balloon, which always remains spherical on inflation, is being inflated by pumping in
900 cubic centimetres of gas per second. Find the rate at which the radius of the
balloon increases when the radius is 15 cm.

Solution:

Volume of the spherical balloon =V =

@*II IV\adl ©CI
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%TL’ ?'3

dv _E(Ems].'lf —anr2. &

dt  dr\3 dt dt
: i—::=9mcm3rsec. -, 900= 4xr? g{
When radius is 15¢m, puttingr = 15
22 dr dr 7
L 900=4x “x15x15x & = — = —
X XXX e = 4T 2

Hence, the radius of the balloon is increasing at
1

7
the rate of —= cm/sec. 1.e. — cm/sec.
22 s

Ex 6.1 Class 12 Maths Question 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.

Solution:

Let r be the variable radius of the balloon which is in the form of sphere Vol. of the
sphere

4 dv d (4
= - rJ- —=—[_ ): 2
V 311: . 3nr’ anr’

d
When r= 10, £=4nx 10 x 10=400 1 cm¥/sec.

Ex 6.1 Class 12 Maths Question 10.

Aladder 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 2cm/s. How fast is its height on the wall
decreasing when the foot of the ladder is 4m away from die wall ?

elllu&—dl =1 —] |
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Solution:
Let AB be the ladder and OB be the wall. At an instant,
let OA=x, OB =y,
x2+y2=25 (i)

On differentiating,

Exg+2yd—y=

dt dt
dy

L
= % }'dt— ..(11)

When x = 4, then from (1), we have
16+y=15 = y=3

dx
Now, — = 0-02m/sec. Put these values in (ii),

dt
dy_,_ dy_-0:08 -2
Ax002+3x5=0= G =73 =735
Hence, the height of the ladder on the wall is
8

2
decreasing at the rate of 75 m/sec. = 3 cm/sec.

Ex 6.1 Class 12 Maths Question 11.

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

Solution:

We have

elllu\—dl'eel'
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By = X3 + 2...(i)

dx

29}' = Hz it 4 an
= “a dt (i)
Now, y coordinate changes 8§ times as fast as

dy
. - —_— 8 sl . B s
x coordinate i.e., dt a in (1), we have

x?=16=>x =4 When x =4, then from (i)Y =11
1 3l
When x=-4, then from (i); y= 6{_64+2)= -

) ) =31
Hence, the required points are (4, 1 1},['-4* ?]

Ex 6.1 Class 12 Maths Question 12.

The radius of an air bubble is increasing at the rate of

1

2

cm/s. At what rate is the volume of the bubble increasing when the radius is 1 cm?
Solution:

Let r be the radius then V =

%TL’ ?‘3

dr 1
7= ECTH-/SEC

Hence, the rate of increase of volume when radius is 1 cm = 21T x 12 = 21T cm®/sec.

Ex 6.1 Class 12 Maths Question 13.

elllu\—dl'eel'
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A balloon, which always remains spherical, has a variable diameter

(22 +1)

(S it

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

Dia of sphere =

22z 4+ 1)
.". Radius =
322 + 1
12z + 1)
_4 E 3 _?E i
\sbL_sr: 64(2x+l}=>v_lﬁ(2x+l}
dv 27n
= =22 (2x +1)?
r= 2 (2x + 1)

Ex 6.1 Class 12 Maths Question 14.

Sand is pouring from a pipe at the rate of 12 cm?®/s. The falling sand forms a cone on the
ground in such a way that the height of the cone is always one-sixth of the radius of the
base. How fast is the height of the sand cone increasing when the height is 4 cm?

Solution:
Let r and h be the radius and height of the sand

— cone at time t respectively, h =

G!?Wll\l\aCIIEZCHI
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o=

0

V= ; M2h=;n(ﬁh)2h=12nh3

dVv ’ dh dV dh
oY ;: Pbaa LW s g
dt 12n(3h ]'dt ' dt 36nh dt

4:: =12.cm¥/sec = 12= 3611112‘;%

dh 12 _ 1T

dt ~ 36 nh? 3nh?

Hence the rate of increase of height of sand-
conew.r.t. —t.

. (dhy  _ 1
Whenh—dhs[a] - 3

==

Ex 6.1 Class 12 Maths Question 15.

The total cost C (x) in Rupees associated with the production of x units of an item is
given by C (x) = 0.007 x® — 0.003 x? + 15x + 4000. Find the marginal cost when 17 units
are produced.

Solution:
Marginal cost MC = Instantaneous rate of change

of total cost at any level of out put =

dc

i

el 11IUN\..adl CCI


https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-6-application-of-derivatives/
https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-6-application-of-derivatives/

@‘II 1INl ©CH
Now, C(x)=0-007x>-0-003x2+ 15x + 4000

de
MC= d—xﬂD*I}ZI x? -0-006x + 15

dC
When x =17; a'=6~ﬂﬁ9—0.lﬂ2+ 15=20-967

. Marginal cost =% 2097,
Ex 6.1 Class 12 Maths Question 16.
The total revenue in Rupees received from the sale of x units of a product is given by
R (x) = 13x2 + 26x +15. Find the marginal revenue when x = 7.
Solution:
Marginal Revenue (MR)

= Rate of change of total revenue w.r.t. the

number of items sold at an instant =

dR
il

We know R(x) = 13x* + 26x + 15,
MR =

dR

i

= 26x + 26 = 26(x+1)

Nowx=7,MR=26 (x+1)=26 (7 +1) =208
Hence, Marginal Revenue = Rs 208.

Choose the correct answer in Exercises 17 and 18.

e*ll IV\adl ©CI


https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-6-application-of-derivatives/
https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-6-application-of-derivatives/

e'l 1ii\dl €I
Ex 6.1 Class 12 Maths Question 17.

The rate of change of the area of a circle with respect to its radius ratr =6 cm is
(@) 10

(b) 121

(c) 8m

(d) 1M

Solution:

(b) " A=z =>

dA

dr
= 21 X 6 = 121 cm?/radius
Ex 6.1 Class 12 Maths Question 18.

The total revenue in Rupees received from the sale of x units of a product is given by R
(x) = 3x* + 36x + 5. The marginal revenue, when x = 15 is

(a) 116
(b) 96

(c) 90

(d) 126
Solution:

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

elllu\—dl'eel'
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=6x + 36,
Atx =15;

dR

dr

=6x15+36=90+36=126

Ex 6.2 Class 12 Maths Question 1.

Show that the function given by f (x) = 3x+17 is strictly increasing on R.
Solution:

f(x)=3x + 17

S f(x)=3>0 V xER

= fis strictly increasing on R.

Ex 6.2 Class 12 Maths Question 2.

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

We have f (x) = e

= f (x) = 2e*

Case | When x > 0, then f (x) = 2e*

el 11IUN\..adl CCI
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(2 x]z 2x )
—2[1+21+ 2 {33 +orisnns >0 vy x>0
Casell Whenx=0,thenf'(x)=2e°=2 >0
forx=0
Case III Whenx <0:Letx=-ywhereyisa
positive quantity .

A
Sfx)=2e%= >0 forx<0

en +Vve quantity
Thus f* (x) > 0 v x € R. Hence, e is strictly
increasing on R.

Ex 6.2 Class 12 Maths Question 3.

Show that the function given by f (x) = sin x is

(a) strictly increasing in

(0.3)

(b) strictly decreasing in

(5.7)

(c) neither increasing nor decreasing in (0, 1T)
Solution:
We have f(x) = sinx

. f (x) = cosx

(a) f (x) = cos x is + ve in the interval

—derlvatlves/

€IindCareer
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= f(x) is strictly increasing on

(b) f (x) = cos x is a -ve in the interval

(5.7)

= f (x) is strictly decreasing in

(5.7)

(c) f (x) = cos x is +ve in the interval

(0.3

while f' (x) is -ve in the interval

(5.7)

.. f(x) is neither increasing nor decreasing in (0,1T)
Ex 6.2 Class 12 Maths Question 4.

Find the intervals in which the function f given by f(x) = 2x2 — 3x is

€IindCareer
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(a) strictly increasing

(b) strictly decreasing

Solution:

f(x) = 2x* — 3x
=f (x)=4x-3
=>f((x)=0atx=
3

4
The point

divides the real

—an

e
BW

Line into two disjoint intervals viz.
(= 3) s (5:)

4 4 '

) 3 i
In the interval , (—m, Z) ' (x)is —ve
.. fis strictly decreasing in [* =, i)

3
In the interval [E ‘”J ,f'is + ve.

3
- fis strictly increasing in the interval ( 4’ "”)

Ex 6.2 Class 12 Maths Question 5.

Find the intervals in which the function f given by f (x) = 2x® — 3x2 — 36x + 7 is

€IindCareer


https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-6-application-of-derivatives/
https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-6-application-of-derivatives/

@‘II 1dadi CCli
(a) strictly increasing
(b) strictly decreasing
Solution:
f(x) = 2x® — 3x2 — 36x + 7;
f(x)=6(x—=3)(x+2)
=>f(x)=0atx=3andx=-2

The points x = 3, x = — 2, divide the real line into three disjoint intervals viz. (-»,-2),
(_213)’ (3!00)

Now f' (x) is +ve in the intervals (-, -2) and (3,«). Since in the interval (-, -2) each
factor x — 3, x + 2 is -ve.

= f (x) =+ ve.

(a) fis strictly increasing in (-, -2) U (3,«)

(b) In the interval (-2,3), x+2 is +ve and x-3 is -ve.

f(x)=6(x—3)(x+2)=+x—=-ve

.. fis strictly decreasing in the interval (-2,3).

Ex 6.2 Class 12 Maths Question 6.

Find the intervals in which the following functions are strictly increasing or decreasing:
(@) x*+2x-5

(b) 10 — 6% — 2%

(€) —2x® —9x2 — 12x + 1

(d)6—9x —x2

@‘II IV dl GG
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Solution:

(c) Let f(x) = —2x3 - 9x* — 12x + 1

L (x)=—-6x2—18x—-12

=—6(x*+ 3x + 2)

f(x)=-6(x+1)(x+2),f (x)=0givesx=-1o0orx=-2

The points x = — 2 and x = — 1 divide the real line into three disjoint intervals namely ( —
w —2)(—=2,—1)and(—1 «).

In the interval (-=,-2) i.e.,-o<x<-2 (x+ 1) (x+2) are -ve.
S ) =) () (-)=—ve.

= f (x) is decreasing in (-=,-2)

In the interval (-2, -1) i.e., =2 < x < -1,

(x + 1) is -ve and (x + 2) is + ve.

S P(X) = () (+) = + ve.

= f (x) is increasing in (-2, -1)

In the interval (-1,~) i.e.,-1 <x<«,(x + 1) and (x + 2) are both positive. ' (x) = (-) (+) (+) =
-ve.

= f (x) is decreasing in (-1, =)

Hence, f (x) is increasing for — 2 < x < -1 and decreasing for x<-2 and x>-1.
Ex 6.2 Class 12 Maths Question 7.

Show that

y =log(l+ ) — £o > —1

, is an increasing function of x throughout its domain.

@‘II IV dl GG
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Solution:
let
7.
flz) =log(1+x) — x> —1
' (x) =

2
I

[.r—i-l}[.r—i—?}":

For f (x) to be increasing f' (x) > 0

1 ,
im}ﬂir}—l

Hence,

2r
24

y=log(l+z)—

is an increasing function of x for all values of x > — 1.

Ex 6.2 Class 12 Maths Question 8.

Find the values of x for which y = [x (x — 2)]? is an increasing function.
Solution:

y = x4 —4x3 + 4x?

dy
Ceodr =4x3 - 12x% + 8x

For the function to be increasing

€IindCareer
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dy
el

>0
4x3 — 12x% + 8x>0
= 4x(x - 1)(x = 2)>0

dy
ForO0<x<1, dr = (+)(-)(-) = +ve and for x > 2,

dy
el

= () (+) (+) = +ve
Thus, the function is increasing for 0 <x <1 and x > 2.

Ex 6.2 Class 12 Maths Question 9.

Prove that
_ _dsinf
Y= (2+cosb) 0

is an increasing function of 8 in

0.5]

Solution:

dy _ Beost+4 1 — cosf{4—cosf)
dx [E‘I‘f'ﬂ-‘.——'ﬁl}g B [E‘i‘f'ﬂ-‘iﬁl}g

For the function to be increasing

€IndCareer
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dy
el

>0
= cos0(4-cos?0)>0
= c0s6>0

= 0e

0,31

Ex 6.2 Class 12 Maths Question 10.

Prove that the logarithmic function is strictly increasing on (0, «).
Solution:

Let f (x) = log x

Now, f' (x) =

1
r

: When takes the
values x > 0,

11
i

T
>0, when x>0,

S f(x)>0

Hence, f (x) is an increasing function for x > 0 i.e

Ex 6.2 Class 12 Maths Question 11.

€IindCareer
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Prove that the function f given by f (x) = x? — x + 1 is neither strictly increasing nor strictly
decreasing on (-1,1).

Solution:
Given

f(x)=x*=—x+1

ff(x)=2x-1= Z(x - %)NGW-I f-:x*:'l

2
1 1
:;-(x-—}:{) = Z(x——]ﬂﬂ
2 2

1 1
= f"(x)<0 and i{x{l = X-=3 >0

= 2 [x—%_]}ﬂ ==rf'{x)}0

.. f (x) is neither increasing nor decreasing on (-1,1).
Ex 6.2 Class 12 Maths Question 12.

Which of the following functions are strictly decreasing on

(a) cos x
(b) cos 2x
(c) cos 3x
(d) tan x

Solution:

€IindCareer
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(a) We have f (x) = cos x

P (x)==sinx<0in

.". f' (x) is a decreasing function.

(b) Wehavef(x)=cos2x .. f'(x)=-2sin2x

T
Forﬂf-’x{i or 0<2x <m, sin 2x i3 +ve

- f'(x) is a decreasing function.
(¢) Wehavef(x)=cos3x ..f(x)=-3sin3x

n in . ;
Fnrﬂ{x*:i :>0{3x<?, sin 3x is +ve

m0<3x<n.. f(x)<0=1f(x)isdecreasing.

3
And sin 3xis - ve inn«:ax{f

f' (x) > 0= f(x)is increasing
f’ (x) is neither increasing nor
.. n
decreasing in (ﬂ, E)
o f(x) is not a decreasing function

n
(d) f(x)=tanx;f (x)=sec?x>0V x E(U, g)
. f(x) is an increasing function. Thus
(a) cos x (b) cos 2 x are strictly decreasing
n

function on ['ﬂ, E]

Ex 6.2 Class 12 Maths Question 13.

On which of the following intervals is the function f given by f (x )= x'% + sin x — 1 strictly
decreasing ?
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Ex 6.2 Class 12 Maths Question 13.

On which of the following intervals is the function f given by f (x )= x'® + sin x — 1 strictly
decreasing ?

(a) (0,1)

| |
=

o] =]

| I—|

(d) none of these
Solution:
(d) f(x) = x' + sin x — 1
". f' (x)= 100x*+ cos x
(a) for(-1, 1)i.e.,- 1 <x< 1,-1 <x¥< 1
= -100<100x*<100;
Also 0 = f’ (x) can either be +ve or -ve on(-1, 1)
.. f (x) is neither increasing nor decreasing on (-1,1).
(b) for (0,1) i.e. 0<x< 1 x* and cos x are both +ve .". f (x) >0

= f (x) is increasing on(0,1)
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(c) For (gf ﬂ] ie. g{xin, x”is+veand -1
<cosx<0 .. f'(x)>0

= f(x)is increasingﬂn(;—t; ﬂ]

(d) For [[}, g),i.c.ﬂﬁxﬁg ,x® and cos x are

both —ve. .. f'(x)<0 f(x)isdecreasing

Ex 6.2 Class 12 Maths Question 14.

Find the least value of a such that the function f given by f (x) = x> + ax + 1 is strictly
increasing on (1,2).

Solution:

We have f (x) =x*+ ax + 1

P (x)=2x+a.

Since f (x) is an increasing function on (1,2)
f(x)>0forall1<x<2Now, f (x)=2forallx € (1,2) = f" (x) >0 forall x € (1,2)
= f (x) is an increasing function on (1,2)

= f (x) is the least value of f' (x) on (1,2)
Butf (x)>0 V x&€ (1,2)

S (1)>0=>2+a>0

= a>-—2:Thus, the least value of a is — 2.
Ex 6.2 Class 12 Maths Question 15.

Let | be any interval disjoint from (-1,1). Prove that the function f given by
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) — 1
flo) =2+ -
is strictly increasing on |.
Solution:
Given

flz)y=z+1

.f"-—l 1 x*-1
(x)= *x—2=x—1meEI::>x£{—1,l}

= x<-lgx=zl=x>2] = x2-120

x* =1
2 20=>1(020Thusf (x)20 v x €L

Hence, ' (x) is strictly increasing on I.
Ex 6.2 Class 12 Maths Question 16.
Ex 6.2 Class 12 Maths Question 16.

Prove that the function f given by f (x) = log sin x is strictly increasing on

(0.5)

and strictly decreasing on

(5.7)

Solution:
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cos T cot T

sin 1"

when 0 <x <

b3 | =

f' (x) is +ve; i.e., increasing

<x<m, f (x)is — ve; i.e., decreasing,

.. f(x) is decreasing. Hence, f is increasing on (0, 11/2) and strictly decreasing on (11/2,
).

Ex 6.2 Class 12 Maths Question 17.

Prove that the function f given by f(x) = log cos x is strictly decreasing on

(0.5)

and strictly increasing on

(5

Solution:

flx) =log cosx
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f (x) =

1 ) — ,
——(—sinx) = —tanx

In the interval

JF(x) =-ve
.. fis strictly decreasing.

In the interval

(5.7)

, P (x)is + ve.

.. fis strictly increasing in the interval.

Ex 6.2 Class 12 Maths Question 18.
Prove that the function given by

f (x) = x> = 3x? + 3x -100 is increasing in R.
Solution:

f(x)=3x>-6x+3

=3 (x*—-2x+1)

=3(x-1)

Now x € R, f(x) = (x — 1)2=0

i.,e. f(x)20 V xER; hence, f(x) is increasing on R.
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Ex 6.2 Class 12 Maths Question 19.
The interval in which y = x? e is increasing is
(a) (-20,)
(b) (-2,0)
(c) (2,=)
(d) (0,2)
Solution:
(d) f (x) = 2xe™ + x?( — e*) = xe™(2-x) = e*x(2-x)
Now e™ is positive forallx € Rf (x)=0atx =0,2
x =0, x = 2 divide the number line into three disjoint intervals, viz. (-, 0), (0,2), (2, =)
(a) Interval (-»,0) x is +ve and (2-x) is +ve
WP (X) = e7x (2-X)=(+)(-) (+) = -ve
= fis decreasing in (-=,0)
(b) Interval (0,2) f (x) = e™ x (2 — x)
= (+F)(+)(+) = +ve
= fis increasing in (0,2)
(c) Interval (2, ) f' (x) =e*x (2 —=x) = (+) (+) (-)
=—ve
= fis decreasing in the interval (2, «)
Ex 6.3 Class 12 Maths Question 1.

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

dy
el

=12x° -4

.".Req. slope =

(#)..

=12 x 4% -4 =764.
Ex 6.3 Class 12 Maths Question 2.

Find the slope of the tangent to the curve

r—1
y=ipT#2
atx=10.
Solution:
The curve is
_x—1
J= r—2
d_y=l{x—2)-(x—l}-l _ -1
dx (x —2)2 (x-2)?
. dy -1 -1 -l
e N S]_ =1 == = = — =
Req. slope [dx),.m (10-2) "8 64
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Ex 6.3 Class 12 Maths Question 3.

Find the slope of the tangent to curve y = x* — x + 1 at the point whose x-coordinate is 2.
Solution:
The curveisy = x> —x + 1

dy
dr

=3x2-1

.".slope of tangent =
dy
dr 2

=3x22-1
=11
Ex 6.3 Class 12 Maths Question 4.

Find the slope of the tangent to the curve y = x® — 3x + 2 at the point whose x-coordinate
is 3.

Solution:
The curve isy = x3—3x + 2

ey
dr

=3x*-3

.".slope of tangent =
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(#)
dr =3

=3x32-3
=24
Ex 6.3 Class 12 Maths Question 5.

Find the slope of the normal to the curve x =acos®6,y=asin®*0 at6 =

| =

Solution:
& — —3a cos*fsinb, j—g — 3a sin“fcosh
dy _dy/d® _  sin®
*tdx  dx/de cos@ ° £=—tanﬂ
dy T
. b =—tan- = _]
<+ Req. slope (dxlh'_‘ 2
4
1 -1
Hmcaslﬂpr:ofnurmal='a = _—1 =]

Ex 6.3 Class 12 Maths Question 6.

Find the slope of the normal to the curve x=1—-asin8,y=bcos?8 atf =

B3| =
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Solution:

dr

dr oy L
o7 =—a cosh & o5 =2b costl(—sind)

dy dy/d® _-2bsin® cos8 _2b

= = = sinf
W dx dx/do —a cosb a
n dy 2b . m 2b 2b
=-,-=—sln-=—Xx]=—
At 9 2 dx a 2 a a

T, -
.". slope of normal at 6= 5 18 (—d}’,fdl}awf b
2
Ex 6.3 Class 12 Maths Question 7.

Find points at which the tangent to the curve y = x* — 3x> — 9x + 7 is parallel to the
X-axis.

Solution:

Differentiating w.r.t. x;

dy
el

=3(x-3)(x+1)
Tangent is parallel to x-axis if the slope of tangent =0

or

&y _

dr
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=>x=-1,3
whenx=-1,y=12& Whenx=3,y=-20
Hence the tangent to the given curve are parallel to x-axis at the points (-1, -12), (3, -20)
Ex 6.3 Class 12 Maths Question 8.

Find a point on the curve y = (x — 2)? at which the tangent is parallel to the chord joining
the points (2,0) and (4,4).

Solution:
The equation of the curve is y = (x — 2)?

Differentiating w.r.t x

W — 2z —2)

el

The point Aand B are (2,0) and (4,4) respectively.

y
4
A (4,4)
(ENY
0 = B0 e
Slope of AB =
ya— 40 __ 4
ro—r]  4—2 7 2

elllu\—dl'eel'
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Slope of the tangent = 2 (x — 2) ....(ii)
from (i) & (ii) 2 (x — 2)=2
Sox—2=1o0orx=3
whenx =3,y =(3-2)*=1
.". The tangent is parallel to the chord AB at (3,1)
Ex 6.3 Class 12 Maths Question 9.
Find the point on the curve y = x* — 11x + 5 at which the tangentis y = x — 11.
Solution:
Here,y =x*—11x+5
=

dy
el

= 3x% - 11

The slope of tangent liney =x—11is 1
S.3x2—-11=1

= 3x2=12

=>x2=4,x=4%2
Whenx=2,y=-9&whenx=-2)y=-13
But (-2, -13) does not lie on the curve
.y =x—11is the tangent at (2, -9)

Ex 6.3 Class 12 Maths Question 10.

Ex 6.3 Class 12 Maths Question 10.
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Find the equation of all lines having slope -1 that are tangents to the curve

, X#1
Solution:

Here

_ 1
= r—1

=

dy —1
dr [.‘r—l}‘:

Slope of tangent=—1 =—lor(x—1)F=1

"'{x-——ljz
Xx—1l=%xlorx=2,0whenx=2,
1 1 1
=-—=—=1 = =—=—1
Y= 173 when x=0,y 0—

The point where the tangents to the given curve
have the slope— 1 are (2, 1) (0,-1)

. Equation of the tangents at (2, 1)

y—-l=—1x(x-2)or x+y=3

Equation of tangent at (0, 1),
y+l==1x(x-0)orx+y+1=0
Thus, the required lines are
X+y=-3=0x+y+1=0.

Ex 6.3 Class 12 Maths Question 11.

Find the equation of ail lines having slope 2 which are tangents to the curve
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, X#3.

Solution:
, X#3.
Solution:

Here

"." slope of tangent = 2

— 2
ﬁgzgé(ﬂf—@ = —

bl | =

Which is not possible as (x — 3)*> 0
Thus, no tangent to

1
y_.r—3

has slope 2.
Ex 6.3 Class 12 Maths Question 12.

Find the equations of all lines having slope 0 which are tangent to the curve
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Solution:
Let the tangent at the point (x;, y;) to the curve

1

Y X2 2x+3 (1)
l TS
N7 xT-2x,+3 -
dy  -(2x-2)
“dx (x2-2x+3)
dy -(2x,-2)
= (dx]ﬂ(xl YI) (xll_le + 3}2
-(2x,-2)

Butslopeat(x, ,y,)is0 .. (x,2-2x,+3) )

= -2(x,-1)=0 = x;=1

R S |
When x, = 1, then from (ii) N 1333 2

The tangent at(x, , y,)i.e. (1, 1/2) having slope
1
2

1 . 1
0isy-§=0[x— D= }r-i-{l = y=

Ex 6.3 Class 12 Maths Question 13.

Find points on the curve

J"g U?
Tt=1

at which the tangents are
(a) parallel to x-axis
(b) parallel to y-axis

Solution:

€IindCareer
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The equation of the curve is

2y

0 T 16 1

(i)
2x 2y dy y 16x
Xy Y _o= N2
9 16dx dx 9y

(a) ifthetangent is parallel to x-axis dg_i =0

16 x s }rz o
9y l‘.'.I=:.v.=c—-1‘.Ill,,mi{i}l“5 1, - y==4

.. Tangents are parallel to x-axas at (0,4) & (0, - 4)
(b) When tangents are parallel to y-axis, then

damimtmaf% is zero. y=0, Putting y=0
5 :

in (i) "E =1,x=43

Ex 6.3 Class 12 Maths Question 14.

Find the equations of the tangent and normal to the given curves at the indicated points:
(i) y =x*—6x>+ 13x* — 10x + 5 at (0,5)

(i) y = x* —6x%+ 13x2 - 10x + 5 at (1,3)

(ii)y =x%at (1, 1)

(iv) y = x? at (0,0)

(v)x=cost,y=sintatt=

e =

elllu\—dl'eel'
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Solution:

W _ g3 _ 1822 + 262 — 10

dr

Putting x = 0,
dy

dr

at (0,5)=-10

Thus, the equation of tangent at P (0, 5) is
=y-5=-10(x-0)=y+10x-5=0
and the equation of normal at P (0, 5)

- &-x)* (E] (y-y)=0=> x~10y+50=0.

ap

@ Q] ~4(1) - 18(17+26(1)—10=2
dx J,3)

Eq.ofthetangentis: 2x-y+1=0
Eq. ofthe normalis: x+2y-7=0

S aﬁv] _ B
=x — =3xt=3(1)=3
@) y=x = —- - (1y

The eq. of the tangent is = 3x—y-2=0
The eq. of the normal is: x + 3y-4=0

. dy
=x =»> Z|  =2=200)=0
) d “‘lﬂ.m

The eq. of the tangent is: y =0
The eq. of the normal is: x =0

-
v) & cos t, o ——sm!,.dx =—cott
%] =—cmr}=—l
=
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n_ 1 sin X 1
N =C0s—=-—= andy=sin—=—
owx o 4

4 V2
=L andy=]
2 2

.. The equation of the tangent at the point
1 11]. 1 1
o L i G )
= V2.x+V2.y-2=0x+y=12
The equation of the normal at the point

Ex 6.3 Class 12 Maths Question 15.

Find the equation of the tangent line to the curve y = x2 — 2x + 7 which is
(a) parallel to the line 2x -y +9=0

(b) perpendicular to the line 5y — 15x = 13.

Solution:

Equation of the curveisy = x*—2x + 7 ...(i)

dy

i
=2x—-2=2(x-1)
(a) Slope of the line2x —y+9=0is 2

= Slope of tangent =

—derlvatlves/
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=2(x—1)=2

= x=2

Putting x =2in (i) y=22-22+7=7

Tangent parallel to 2x —y+9=0at (2, T) is

y-7=2(x-2) or 2x-y+3=0
(b) Tangent is perpendicular to the line

Sy—15x=13
= Slope of tangent x slope of line = - 1
| 1.5 5. . 217
:x—l—ﬁ—ﬁ,hltx—ﬁmiljl y= 36
Equation of the tangent which is
, 5 217
perpendicular to Sy— 15x= 13 at 6’ 36 is
2T e 28) - paxe3ey-227-
Y 36 _E[I_E] ia X ﬁy- ={.

Ex 6.3 Class 12 Maths Question 16.

Show that the tangents to the curve y = 7x® + 11 at the points where x =2 and x = — 2
are parallel.

Solution:
Here, y = 7x® + 11

=> X

dy

i
=21 x?

Now m; =slope atx =2 is

(#)
ir 9

=21x2?°=84

€IindCareer


https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-6-application-of-derivatives/
https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-6-application-of-derivatives/

@‘II IV\dl ©CIH

and m, =slope at x =-2 is

dy
dx 9

=21 x (-2)2 = 84

Hence, m; = m, Thus, the tangents to the given curve at the points where x =2 and x =
— 2 are parallel

Ex 6.3 Class 12 Maths Question 17.

Find the points on the curve y = x* at which the slope of the tangent is equal to the
y-coordinate of the point

Solution:
Let P (x4, y4) be the required point.

The given curve is: y = x3

dy [d}’)
= —=Ixl=|-= =3x,2

dx dx (x1.xp) . :
Since the slope of the tangent at (x,, y,) =y,
3x =y -11)
Also {xl, y,) lieson (i) soy, =x? ,..(iii}

ﬁ‘om(u}&(m}:wehave
=X,” =2X%,°(3-x)=0=x,=00r x,=
Wlllen xil ,}rl 6whenx I3 y "331-21'
Thereqmredpomtsare{ﬂ d}andé 27

Ex 6.3 Class 12 Maths Question 18.

For the curve y = 4x3 — 2x5, find all the points at which the tangent passes through the
origin.

Solution:

Let (x4, y4) be the required point on the given curve y = 4x® — 2x°, then y, = 4x,> — 2x,°

—derlvatlves/

e*ll IV\adl ©CI


https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-6-application-of-derivatives/
https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-6-application-of-derivatives/

€IndCareer

dy dy - L
—==12%2-10x* = (—] =12x,2-10x *
dx dx (x1.37) ] 1

Now, equation of the tangent at (x,, y,) is

&y] “
one(®) o
_I dx (xy.¥) :

%= {1211 10x "}(x x]
Thls passes thmugh the origin

glz —10x ")(n -x,%
:-_-.. ¥, = lix !dx
Subu*acunsfulfmmm,weget

O=—Bx3+3xl =>Bx,3{x, -1=0
=?x =0orx, =
When x -ﬂﬂm(n}y, =0, When x, =1, from((ii)

(i)

P 215=4-2=2: whenx =1, from (ii) y, =—2
Hence, the req. points are{0, 0) (1, 2), (= 1'-2}
Ex 6.3 Class 12 Maths Question 19.

Find the points on the curve x? + y? — 2x — 3 = 0 at which the tangents are parallel to the
X-axis.

Solution:
Here, x? +y?—-2x—-3=0

=>

dy _ 1-ux
dr — y

Tangent is parallel to x-axis, if

du — )

—derlvatlves/
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Putting x = 1in (i)

=>y=12

Hence, the required points are (1,2), (1, -2) i.e. (1, £2).

Ex 6.3 Class 12 Maths Question 20.

Find the equation of the normal at the point (am?, am?®) for the curve ay? = x°.
Solution:

Here, ay? = x®

dly dy 32
Qﬂy 31‘ = dr = 2ay
dy 3m
2 o _ 2
At(am,am’),dx >

= Slope of the tangent at (am?, am?) is 3; and

slope of the normal at (am?, am®) is %
Equation of normal is; 3my— 3am®*=— 2x + 2am?

= 2x+3my-am?(2+3m?)=0.
Ex 6.3 Class 12 Maths Question 21.

Find the equation of the normal’s to the curve y = x® + 2x + 6 which are parallel to the
linex+ 14y +4 =0.

Solution:

Let the requwed normal be drawn at the pomt (X1, Y1)
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The equation of the given curveisy = x> + 2x + 6 ...(i)
o dy .,
Differentiating w.r.t. x dx—?ax +2

dy)
= (— =3x,2+2
dx {x1.¥) :

Since the normal at (x, , y,) is parallel to the
linex+14y+4=0
Slope of the normal at (x, , y,)
=Slope of the line x + 14y +4 =0

-1

-1
= ———=— = 3x 2=12
(dy/dx), ., 14 :

= xP =4=x,=£2 - (x,,y,)liesin (i)

S Y, =x2+2x,+6

Whenx, =2, y, =18, Whenx, =-2, y =-8
~4+6=-6

Thus the co-ordinates of the points are (2, 18)
and (-2, -6)

The eq. ofthenormal at (2, 18)is: x + 14y—254=0
The equation of the normal at (-2, -6) is

-1
y+6= 14 (x+2) =>x+14y+86=0

Ex 6.3 Class 12 Maths Question 22.

Find the equations of the tangent and normal to the parabola y? = 4ax at the point
(at?,2at).

Solution:

elnu wdi CCI
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Here,y* 4ax=bdx— = = k22 ¢

The eq. of the tangent at (at?, 2at) is
I .
y-2at= : (x —at?)

ty—2at?=x—at’ = ty=x+at*and the equation
of the normal at (at?, 2at) is y = — tx + 2at + at

Ex 6.3 Class 12 Maths Question 23.
Prove that the curves x = y? and xy = k cut at right angles if 8k* = 1.
Solution:
The given curves are x = y? ...(i)
and xy =k ...(ii)
=y=k" from(i)x=y*=(K!? =k

Thus the point of intersection is (k23, k!?)
Differentiating (i) w.rt. x :

dy

d
l=2y*—=-"‘y=iat{km k'?)
dx dx 2y ’ '

d 1
ﬁ = s = Slope of tangent at (k?? , k!?)

Differentiating xy=k w.r.t. x

dy dy dy y
___I_ - — — = ——
A TRR il Tl CF "
dy -k'3 -1
At (k¥?, km}'d_x =*@_r = K

=> Slope of tangent at (k23 k!?) = k__nl_a

Now the curves cut at right angles if the product of
slopes of tangents to two curves at (k23 , k'?) is - 1.

i 1 - '
Le“'f[zk”l](kaliJ =] = -] =20 =82=]

el 11IUN\..adl CCI
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Ex 6.3 Class 12 Maths Question 24.

Find the equations of the tangent and normal to the hyperbola

=
L

2
— 4 =1

| B

i

at the point (X, ,Yo)-

Solution:
a® b & 2y’ \dx Jixgyg) 2% Y,
b?x
slope of the tangent = ~—3 —
a‘y,
.
Since (x,, ¥,) lies on :—2 - :5= 1
x2 y?
0 _I0 -
a? b2 : @)

Equation of the tangent is
2 2
X _Wo _ % _ Yo' _ X0 _Wo_,
a? b a? bl a’ bl
2

-1 2 Y

¢ = 42
Equation of the normal is

Now;, Slope of normal =

Ex 6.3 Class 12 Maths Question 25.

Find the equation of the tangent to the curve

Y = dr —2
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which is parallel to the line 4x — 2y + 5 = 0.

Solution:

Let the point of contact of the tangent line parallel to the given line be P (x;, y;) The
equation of the curve is

Y = +/3r — 2

dy 3 (dlf] e
= = = =

dx 2+3x-2 A%/, 30) 2,}3::1 -2
Since the tangent at (x,, y,) is parallel to the line
4x-2y+5=0

)
(dx i“l-'ﬂ}: slopeof line 4x -2y +5=0

41
:}4,,43:{[ -2=3= X|= 43

Since (x,,y,) lieson y=+3x—2 - y, = %
41 3
So, the point of contact is 28’4 Hence, the

required equation of the tangent is 48 x—24y=23,

Choose the correct answer in Exercises 26 and 27.
Ex 6.3 Class 12 Maths Question 26.
The slope of the normal to the curve y =2x2+ 3sinxatx =0 is

()3

elllu\—dl'eel'
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(c)-3

(d)

Cod| =t

Solution:

(d) "." y = 2x2 + 3sinx

dy

- = dx + 3cosx
at

x =0,

dy

dr 3

.. slope =3

= slope of normal is =

Lol =

Ex 6.3 Class 12 Maths Question 27.

The line y = x + 1 is a tangent to the curve y? = 4x at the point
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(©) (1.-2)
(@) (-1,2)
Solution:
(a) The curve is y2 = 4x,

dy _ 4
dr — 2y

= ko

Slope of the given liney=x+1is 1 .".

=1

= kS

y = 2 Putting y= 2 in y? = 4x 2% = 4x
=>x=1

.". Point of contact is (1,2)

Ex 6.4 Class 12 Maths Question 1.

Using differentials, find the approximate value of each of the following up to 3 places of
decimal.
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e

(255)

(ix)

(s2)1

(x)

(401)?

(xi)

1
(0.0037)2

(xii)

Ll

(26.57)

(xiii)

/\
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3
(3.968)7

(xv)

1
5

(32.15)

Solution:

()y+ay=

€IndCareer
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ﬂ_ 1 _]
= dx 2x5 10
dy) 1 3
=1 " -— ﬂ.3 = — =
d (dr 10 7= 100 - A

Hence v23.3 = y+ Ay=5+0.03=5.03.

(i) Lety+ Ay=+49.5=./49405 =[x+ Ax
x=49, Ax=0.5

_ ap 11 1

Nowy=x= 00 =% 14~ 2x7

afv] 1 1

i [dx 12033
1

28

V495 = y+ Ay=T+— =7+0.035="7.035.
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1=

|
(i) Lety=,..-‘} Then e m

1
I B e B
= 2 G

Putting x = 1 and &x = — 0.4, we get

1 1.6
277 < C0H= 06 -1 = J06="-=08
(iv) Weknow that (0.008)'3 =0.2; Let y =x!?

Y = : Sx Sx)lB— 13
i Lar=(x+ =
dx 323 7 3,203 (x+ax)'“—x

Putting x =10.008 and &x=0.001
0.01
= (0.009)!*=(0.008)"3 + ——M——
Y= 3% (0.008)2"2
=0.2+0.00833=0.20833.
(v) Weknowthat (1)""=1 Let y=x"*

dy 1

Y 10010

1
T
mxwm

Putting x = 1 and &x =-0.001

&

5x = (x+8x)\/10 _1/10

= %(—{].ﬂmh (0.999)110
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0.001 9.999
0.999)"10 — | _ _
i ) 10 10
=0.9999
(vi) We know that (16)"*=2 Let y =x

dy 1 [dy

P — = 4 EE -
dx 4::3”:' dr].ﬁx (c + &x)4 —x

Putting x= 16 and &x =~1
64—-1 63

154= —— = — =
= (15) R 1.96875

(vii) We know that (27)'" = 3; Let y =x'?

d 1
Ey 323 ﬁ(@) SO = (x +8x)'° —x

Putting x = 27 and &x =-1

1 81-1 RO
2’5 | L . 3 e c: OH
= %) 27 27 27 =2.9623
(vii1) We know that (256)'“=4 Let y=x"

dy_ 1

dy
= dx 4 /4 =>[ ] '&t l;l""'ﬁx)m‘—x
Putting x = 256 and &x = -1

= . 1 \ {...1) = {25 5]“4 _(2 55}:.!;
4(256)*'* |
10241 _ 1023
255y = -
= (235) 56 - 356 >-9%I
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(ix) Weknow that (81) "*=3 Let y = x'*

dy_ | dy) ~

Putting x = 81land &x=1

(=681 =82 *=3009

481)**

(x) We know that (400) ' =20, Lety =x'*?
1

= % = 2_]:”2 — (%] _ﬁr:(xq-ﬁx)l.ﬂ_xm

Putting x =400 and &x = 1
1
2(a00)!/2 -(D=E01"-20 = (401)"2 = 20025

() Weknow that (0.0036) 2=0.06 : Let y = x'

= % . zju *(g*) =+ ey

Putting x = 0.0036 and & = 0.0001

l
W (0:0001)=(0,0037)2- (0.0036)*

0.0073
DI, 006
= o2 083
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(i) We know that (27)'?=3; Let y =x'?

1
Then %=3?E Putting x = 27 and&x =-0.43

1

— ——— (~0.43) = (26.57)3 _3
3{2?}213
= (26573 = 3_E3,= E_Q:E:
27 27

(xiii) We know that (81)14=3; Lety=x!*

dy 1
=5 Ezgﬁ Putting x =81 and 8x =0.5

1

W-(ﬂ.ﬁ] =(81.05)/* —(gn!/*

=

05+324 3245
108 108

= (81.05)"= 3.004

(xiv) We know that (4)*?=8; Let y = x*?

& _3.n
de 2

3

—2-{4;.” 2, (-0.0032) =(3.968)*' % - (4)*'2

= (3.968)?=8-0.096=7.904
(xv) Weknow that (32)""=2;Let y=x"*

Then Putting x = 4 and &x =-0.032

ayy__1_
Then E -5.1'4;5 , Putting x = 32

and 8x =0.15
1 .
5627 - 019)=(32.18)-(32)"
160.15
80

= (3215)"= =2.00187

Ex 6.4 Class 12 Maths Question 2.
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Find the approximate value of f (2.01), where f (x) = 4x® + 5x + 2
Solution:

f(x+Ax) = f(2.01), f(x) = f(2) =4.22 + 5.2 + 2 = 28,

f' (x) = 8x + 5 Now, f(x + Ax) = f(x) + Af(x)

=f(x) + f (x) * Ax = 28 + (8x + 5) Ax

=28+ (16 + 5) x 0.01

=28 +21x0.01

=28 + 0.21

Hence,f(2 x 01)

=28 x21.

Ex 6.4 Class 12 Maths Question 3.

Find the approximate value of f (5.001), where f(x) = x*> — 7x? +15.
Solution:

Let x + Ax =5.001, x = 5 and Ax = 0.001,

f(x) =f(5) =-35

f(x + Ax) = f(x) + Af(x) = f(x) + f'(x).Ax

= (x3 = 7x2 + 15) + (3x%2 — 14x) x AX

f(5.001) =-35+ (3 x 52— 14 x 5) x 0.001

= f(5.001) = - 35+ 0.005

= — 34.995.

Ex 6.4 Class 12 Maths Question 4.
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Find the approximate change in the volume V of a cube of side x metres caused by
increasing the side by 1%.

Solution:
The side of the cube = x meters.
Increase in side = 1% = 0.01 x x = 0.01 x
Volume of cube V= x*

WAV =

dv

dr

X AX

=3x2x 0.01 x

=0.03x*m3

Ex 6.4 Class 12 Maths Question 5.

Find the approximate change in the surface area of a cube of side x metres caused by
decreasing the side by 1%.

Solution:

The side of the cube = x m;
Decrease in side = 1% = 0.01 x
Increase in side = Ax =—-0.01 x

Surface area of cube =6x2m2 =S

ds
dr
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=—-0.12 X2 m2.
Ex 6.4 Class 12 Maths Question 6.

If the radius of a sphere is measured as 7m with an error of 0.02 m, then find the
approximate error in calculating its volume.

Solution:
Radius of the sphere = 7m : Ar=0.02 m.
Volume of the sphere V =

%ﬂ' ?‘3

AV =9« Ar = %.TL’.BT‘E x Ar

dr

=41 x 72 x 0.02
= 3.92 TTm?
Ex 6.4 Class 12 Maths Question 7.

If the radius of a sphere is measured as 9 m with an error of 0.03 m, then find the
approximate error in calculating its surface area.

Solution:
Radius of the sphere =9 m: Ar=0.03m

Surface area of sphere S = 41r?
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x Ar

= 8T11r x Ar

=8m x 9 x0.03

=2.16 TTm?.

Ex 6.4 Class 12 Maths Question 8.

If f (x) = 3x2 + 15x + 5, then the approximate value of f (3.02) is
(a) 47.66

(b) 57.66

(c) 67.66

(d) 77.66

Solution:

(d) x + Ax = 3.02, where x=30, Ax=.02,

Af(x) = f(x + AX) — f(x)

= f(x + Ax) = f(x) + Af(x) = f(x) + f (X)AX

Now f(x) = 3x2 + 15x + 5; f(3) = 77, f (x) = 6x + 15
f(3)=33

. f(3.02)=87+33x002=77.66

Ex 6.4 Class 12 Maths Question 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 x* m?

(b) 0.6 x*m?

@'II IV\dil ©CIlI
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(c) 0.09 x®* m?
(d)0.9x*m?
Solution:
(c) Side of a cube = x meters
Volume of cube = x3,
for Ax. = 3% of x = 0.03 x

i
Let Av be the change in VOI. Av = dx x Ax = 3x2 X AX

But, Ax = 0.03 x

= Av = 3x*x 0.03 x

=0.09 x*m?

Ex 6.5 Class 12 Maths Question 2.
Find the maximum and minimum values, if any, of the following functions given by
(i) f(x)=|x+2| -1

(i) g(x) = -[x + 1] + 3

(ii)h (x)=sin2x+ 5

(iv) f(x) = [sin(4x + 3)|

(v) h(x) =x +1,x€(-1,1)

Solution:

(i) We have :f(x) =[x+ 2 |-1 VXER
Now |x + 2|20V XER

x+2]-1=2-1VXER,

e‘lllu\—dl'eel'
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So -1 is the min. value of f(x)

now f(x) = -1

= |x + 2|1

=|x+2|/=0

=>x==-2

(i) We have g(x) =-|x + 1| + 3 VXER

Now |x+ 1|20 VXER

-|[x+ 1] + 3 <3 VXER

So 3 is the minimum value of f(x).

Now f(x) = 3

= -|x+1| + 3

= |x+1|=0

=>x=-1.

(iii) Thus maximum value of f(x) is 6 and minimum value is 4.
(iv) Let f(x) = |sindx + 3|

Maximum value of sin 4x is 1

.". Maximum value of [sin(4x+3)| is |[1+3| = 4
Minimum value of sin 4x is -1

"« Minimum value of f(x) is |-1+3] = |2|= 2

(v) Greatest value of f (x) is 2 and least value is 0.

Ex 6.5 Class 12 Maths Question 3.
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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:

(i) f(x) = x*
(i) g(x) = x® — 3x

(iiif) h(x) = sinx+cosx,0<x<

| =

(iv) f(x) = sin*x + cos*x,0<x<

b3 | =

(v) f(x) = x3— 6x% + Ox:+15
(vi) g(x) =

5+ 3

, x>0

(vii) g(x) =

1
242

, x>0

(viii) f(x) =

/1 —

€IndCareer
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Solution:

(i) Let f(x) = x2 = f(x) = 2x

Now f(x) =0 =2x=0ie.,x=0

At x = 0; When x is slightly < 0, f' (x) is -ve When x is slightly > 0, f(x) is +ve
". f(x) changes sign from -ve to +ve as x increases through 0.

= f (x) has a local minimum at x = 0 local minimum value f(0) = 0.

(i) Let glx)=x"-3x=gx)=3(x-1)(x+1)
Now f(x)=0=>eitherx=1orx=-1
Atx=1 Whenxisdightly< 1 g®)is(+)(])(+H)ie.~ve.
When x is slightly > 1g'(x)is (+) (+) (+) i.e., +ve.
Thus f '(x) changes sign from negative to
pﬂS[tl\fe as x increases through 1 and hence
= 1 is a point of local minimum. Atx=-1

thn xisslightly<—1 g'(x)}is(+) (=) (=) i.e., +ve.
When x is slightly>—1 g'(x)is (+) (-)(+) L.e.,~ve.
Thus g '(x) changes s:gn from pos:twe to
ﬂegatwe as x increases mugh —1 and hence x
=-1 isa point of local minim
Hence local min. value is g(x) =g(1)=1-3=-2
and local max. valueisg(x)=g(-1)=-1+3= 2.
(i) h(x)=sinx+cosxh’'(x)=cosx—sinx

h' (x)=cos x (1 —tan x)

h'(x)=0 = cosx-sin X = 0

or tanx=1,

n n
——€|0, -

ﬂ *
Atu—4 X

h'(x)=cosx (1 —tan x)

—derlvatlves/
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(iv) f'(x) =4 sin® x cos x — 4 cos® x sin x
f(x)=- 4 sin x cos x (cos’x—sin* x )
J'(x) ==2sin 2x cos 2x = ~ sin 4x
For local max. or local minimum, we have
f(x)=0=>-sindx=0=4x=n

I
=x= 7 : Now f"(x)=~4cosx

T
f"[:] =—4cosn=(-4)(-1)=4>0
Sox= % is a point of local minimum and

T
local min. valueis : f (E] = sin‘x + cos'x

o (g (- (34 -4

(v) Let f(x)=x'-6x+9x-8

S'(x)=3x-12x+9=3(x*-4x + 3)

Now, f'(x)=x=1,3

Atx=1:

When x isslightly< 1, f(x)=(-) (=) = +ve

When x isslightly> 1,/ (x)=(+) (-) =-ve
f(x) changes sign from +ve to—ve as

x increases through 1.

= f(x) hasalocal maximumatx=1.

Local max. value=f(1)=1-6+9+15=19
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Atx=3:

When x isslightly < 3, f(x) = (+) (<) = -ve

When xisslightly> 3, f(x) = (+) (+) =+ve
f(x) changes sign from -ve to +ve as

x increases through 3.

= f{x) hasa local minimum atx=3.

Local min. value=/{3)=(3y -6(3F +9(3)+15

=27-54+27+15=15

Note : How to determine the change of

sign of f(x) as x increases through a par-

ticular point? Let f(x) =(x - a) (x-b) (x-¢)

Atx=a x-a=a-a=0,x-b=a-5,

x-c=a-c¢

Sign corresponding to x —a changes from

-ve to +ve, sign corresponding to x — ¢ is

that of a - ¢ and remains to be the same.

Let f ()= (x—1)(x-3)

Atx=1x-1=1-1=0;x-3=1-3=-2=-w

Factor(x—1)(x—3)

Signs when x is slightly < 1, (=) (=) = +ve

Signs when x is slightly > 1 (+) (=) = -ve
S (x) changes from +ve to—ve

Atx=3,x-1=3-1=2=+ve;

x=3=3-3=0

Factor (x - 1) (x-3)

Sign when x isslightly <3, (+) (=) =-ve

Sign when x is slightly > 3, (+) (+) =+ve

. f'(x) changes sign from —ve to +ve
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1) Let -£+3 =(): Yxy= 11 —4
{“} S{I}- 2 x-'r ’ E'[I) 2).’2

Now g{x)=0 => x=+2 Sinceitis given that x>0
hence x =-2 is rejected.

Atx=2: Forxslightly<2, g'(x)= -:: =-—ve

E
For x slightly > 2, g{(x) = " =+ve

Thus g'(x) changes sign from -ve to +ve
as x increases through 2.

Hence f(x) has a local minimum atx=2.
Hence local minimum value = g(x)=2

0d) Let g)= 775~ gW== 3
Nowg'(x)=0 = x=0
Atx=0

When x is slightly <0, g'(x)= X = +ve

o _(=)+)
When x is slightly >0, g'(x) = " =—ve

£'(x) changes sign from +ve to —ve
as x increases through 0

.. f(x)hasa local maximum at x=0.

1
Local maximum value () = 3
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(vii)) Let f(x)=x 1 — x, x>0
-3 (x=2/3)

Fey=1== =<

Now, f'(x)=0 =2-3x=0=x=2/3

At —gl =1 g=1=+w:
=3NS
When x isslightly<2/3 : f' (x)= {-g_:}-] =+wve
2 =) (+
When x is slightly> - ; {x)=( ()j] .- ve

. f'(x) changes sign from (+ve) to (—)ve

as X increases through X=y
'

- f(x) has a local maxima at x = g local
maximum value = f’@) =-2T-J§
Ex 6.5 Class 12 Maths Question 4.
Prove that the following functions do not have maxima or minima:
(i) f(x) = e*
(i) f(x) = log x
([iyh(x) =x3+x2 + x + 1
Solution:
(i) f(x) = &%
Since f’ (x) # 0 for any value of x.

So f(x) = e* does not have a max. or min.
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1
(ii) ' (x) = x; Clearly f’ (x) # O for any value of x.

So,f’ (x) = log x does not have a maximum or a minimum.
(iii) We have f(x) = x*> + x2 + x + 1

=f (x) = 3x? + 2x + 1

Now, f (x) =0=>3x?+2x+1=0

r = —2+£ 412 _ =1+ -2
o G o 3

i.e. f'(x) = 0 at imaginary points

i.e. f'(x) # 0 for any real value of x
Hence, there is neither max. nor min.
Ex 6.5 Class 12 Maths Question 5.

Find the absolute maximum value and the absolute minimum value of the following
functions in the given intervals:

(i) f(x) = x3, x€ [-2,2]
(ii) f(x) = sin x + cos x, x € [0, 1]
(iii) f(x) =

dr — 1% x € [—2. Q}

(iv) fx) =
(=1 +3,2€[=3,1]
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Solution:
(i) We have f (x) = x*in [ -2,2]

. F(x) = 3x% Now, f (x) = 0 atx = 0, f(0) = 0

Now, f(-2) = (-2)° = — 8; f(0) = (0)2 = 0 and f(0) = (2) = 8

Hence, the absolute maximum value of f (x) is 8 which it attained at x = 2 and absolute
minimum value of f(x) = — 8 which is attained at x = -2.

(i) We have f (x) = sin x + cos x in [0, 1]

f (x) = cos x — sin x for extreme values f' (x) = 0
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13

= cosXx—-sinx=0= tanx=1= x=

n
Now, we find f(x)atx =0, z,n;
andf(n)=sinm+cosn =0-1=-1

. Absolute maximum value = /2

at X =4 and Absolute min. value=—1atx=m.

x2 9
(i) We have f(x)=4x - T i].'l["zs ?J

1
.'.f'[x]=4—i - 2x=4-x

For extreme values, f'(x)=0 =x=4

9
Now we find the values of f(x)at x=~2, 4, 2
£(2) = - 10, f(4)=8, f G] — 7875

At x = 4, absolute maximum value =8
Atx =2 absolute minimum value=-—10.
(iv) Let f(x)=(x—1P+3=> f'()=2(x-1)
For external values f(x) =0
2x-1)=0 = x-1=0 = x=1
Now find f(x)atx=1,-1,0
S(1)=3=f (3)=19and f(0)=4

.. Absolute max. value 19 at x=-3 and
absolute minimum value 3 at x= 1.

Ex 6.5 Class 12 Maths Question 6.

Find the maximum profit that a company can make, if the profit function is given by p(x)
=41 —24x — 18x2

Solution:
Profit function in p(x) = 41 — 24x — 18x?

5L p'(X) = — 24 — 36x = — 12(2 + 3x)
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Now, p'(x) =0

= _12(2+3x)=0

p'(x) changes sign from +ve to -ve.

= p (x) has maximum value at x =

2

— 3
Maximum Profit =41 + 16 — 8 = 49.

Ex 6.5 Class 12 Maths Question 7.

Find both the maximum value and the minimum value of 3x* — 8x® + 12x?> — 48x + 25 on
the interval [0,3].

Solution:

Let f(x) = 3x* — 8x® + 12x2 — 48x + 25
(X)) = 12x3 — 24x% + 24x — 48
=12(x* + 2)(x — 2)

For maxima and minima, f((x) = 0

= 12(x*+2)(x-2)=0

=>x=2

Now, we find f (x) at x = 0,2 and 3, f (0) = 25,
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f(2)=3(2%-8(2%)+12(2?)-48(2) +25=-39
and f(3)=(3*)-8(3% +12(3%)-48 (3) + 25
=243 -216 + 108 — 144 + 25 =16
Hence at x = 0, Maximum value = 25
at x = 2, Minimum value = — 39.
Ex 6.5 Class 12 Maths Question 8.
At what points in the interval [0,217], does the function sin 2x attain its maximum value?
Solution:
We have f (x) = sin 2x in [0,211], f (X) = 2 cos 2 X

For maxima and minimaf (x)=0=>cos2x=0

_t3m St In_ m
g’ gy AT
Now, we find f(x) at x

™
-0, i,%r,ﬁ;,?,zm £(0)=0,
f(n/4) = sin w2 =1 £(3n/4)=sin 3m/2
=-1,f(51/4)
=sin 5n/2 =1, f(7/4) = sin 7n/2
=—1and f(2r)=sin 2r=0
Heme_maxima value of f(x)=1atx = n/4, Sn/4

<K 30 X
4?

= =
44

Ex 6.5 Class 12 Maths Question 9.

What is the maximum value of the function sin x + cos x?
Solution:

Consider the interval [0, 211],

Let f(x) = sinx + coskx,
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f (x) = cosx — sinx
For maxima and minima, f’ (x) = 0

T
T 4

| L

= cosx—-sinx=0 = tanx=1=x=

R

Now, we find f(x)atx =0, : 5 :ﬂ,?.n:
f0)=1; f(nd)=.2,

f(5m/d)==_ 2

f(2m) =1 Hence, max. value of f(x)=+/2

Ex 6.5 Class 12 Maths Question 10.

Find the maximum value of 2x® — 24x + 107 in the interval [1,3]. Find the maximum
value of the same function in [-3, -1].

Solution:

" f(x) = 2x3 — 24x + 107

Cf(x) =6x2-24

For maxima and minima f'(x) = 0;= x = £2

For the interval [ 1,3], we find the values of f (x)

atx=1,2,3; f(1) = 85, f(2) = 75, f(3) = 89

Hence, maximum f (x) =89 atx =3

For the interval [-3, -1], we find the values of f(x) atx=-3, -2, - 1;
f(-3) = 125;

f(-2) =139

f(-1) = 129
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J.omax.f(x) =139 atx = - 2.
Ex 6.5 Class 12 Maths Question 11.

It is given that at x = 1, the function x* — 62x? + ax + 9 attains its maximum value, on the
interval [0,2]. Find the value of a.

Solution:

f(x)=xt—-62x2 +ax + 9

S (x)=4x3—124x + a

Now f (x)=0atx=1

=4-124+a=0

= a=120

Now f” (x) = 12x% — 124
Atx=1f(1)=12-124=-112<0

= f(x) has a maximum at x = 1 when a = 120.
Ex 6.5 Class 12 Maths Question 12.

Find the maximum and minimum values of x + sin 2x on [0,21]
Solution:

. f(x) = x + sin2x on[0,211]

C.f(x) = 1+2 cos2x

For maxima and minima f’ (x) = 0
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= c0s 2x = 1=>2x_2_:r: e iz s
2 3'"3"3" 3

L g 2T 4x Sm
3’3’3’?:,2 )

nm 2n 4m Sn
Now, f(x)atx=0,-,—,—,—, 2
ow, f(x)atx '3'3°3°3 b8

f(0) =0+sin 0=0, f(/3)=n/3 +%.
f(2r/3)=2m/3 J% ,f(@n3) = 43 +~f%

£(51/3)=5n/3— J% and f(27)=2n
Hence, maximum f(x) =2rand minimum f(x)=0.

Ex 6.5 Class 12 Maths Question 13.

Find two numbers whose sum is 24 and whose product is as large as possible.
Solution:

Let the required numbers hex and (24-x)

.. Their product,p = x(24 — x) = 24x — x?

Now

dp
dr

=0=>24-2x=0=>x=12
Also

d2p
i

=-2<0: = pismaxatx =12

Hence, the required numbers are 12 and (24-12)i.e. 12.
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Ex 6.5 Class 12 Maths Question 14.
Find two positive numbers x and y such that x + y = 60 and xy® is maximum.
Solution:
We have x +y = 60

=>y=60-x...(I)

Letp=xy*=x (60 —x)’; :ii_z = (60 —x)* (60—4x)

d
Exﬂ=n=-(m_x)2(m-4x)=u:~x=ﬁﬂms

The value x = 60 is rejected as if makes y = 0

Atx =15When xisslightly< 15, dp =(+)(+)=+ve,
o d
When x is slightly > 15 d—g =) =—ve

d
= 1:1_2 changes sign from (+) ve to () ve as x

increases through 15.
pismaximumatx=15

Hence, the req. numbers are 15 and (60 -15) i.e. 15 and 45.
Ex 6.5 Class 12 Maths Question 15.

Find two positive numbers x and y such that their sum is 35 and the product x* y° is a
maximum.

Solution:
We have x +y =35 =y =35-x
Product p = x? y°

=x? (35 -x)°
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P _ (35 [ B
i X (35-x)*[-5x+2(35-x)]

=x(35-x)*(70-7x)
Now, %ﬂﬂ:}x= 0,35,10

Only admissible value isx =10, asx=0and 35
are rejected At x=10

When x is slightly < 10, dp_ (HHH)=(+)ve
When x is slightly > 10, g—i =H)HE=)ve

d
= d_z changes sign from (+) ve to () ve as x

increases thr::ugh 10 = pismaximum atx=
10, y=35—-10=25
Hence, the required numbers are 10 and 25.
Ex 6.5 Class 12 Maths Question 16.
Find two positive numbers whose sum is 16 and the sum of whose cubes is minimum.

Solution:

Let two numbers be x and 16 — x
ds
Lets=x*>+(16 —x)® .. d—x=3(32x—256}
N E—l‘.]l 3(32x-256)=0 —2—515—
t}wdx— = 3(32x-256)= =:>x—32—

2
Also 45 =96> 0 = sisminimum at8
dx

Hence, the required numbers are 8 and (16-8) i.e. 8 and 8.

Ex 6.5 Class 12 Maths Question 17.
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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 flaps to form the box. What should be the
side of the square to be cut off so that the volume of the box is the maximum possible.

Solution:
Let each side of the square to be cut off be x cm.

.. for the box length = 18 — 2x: breadth = 18 — 2x and height = x

iy xi

i H
X j€—— 18 - 2x ——> X
|
= 18- 2x}
, Ly
X X}

— |§ —>

. Volume=x(18-2x)* ; g—:=(18~h}{13 —6x)

For maxima and minima,
d
ch'i =0 = (18-2x) (18— 6x)=0=>x=3,9

But x = 9 cm is not possible

d?v

Also 5= (18-2x)(-6) +(18-6%) (-2)
d*v :
Atx=3, § 5 =(18-)-6)+(18-18)(-)=-T2<0

. X =13 attains for max™ volume
1.e. Square of side =3 cm is cut from each corner.

Ex 6.5 Class 12 Maths Question 18.

A rectangular sheet of tin 45 cm by 24 cm is to be made into a box without top, by
cutting off square from each comer and folding up the flaps. What should be the side of
the square to be cut off so that the volume of the box is maximum?
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Solution:
Let each side of the square cut off from each comer be x cm.

.". Sides of the rectangular box are (45 — 2x), (24 — 2x) and x cm.

X X +
e 45 - 2x -
-] 24
X x
X X w
€ 45 >

Then, v:":iume of the box
V=(45-2x) (24 - 2x) (x) =2 (2x* - 69x2 + 540 x)

= ﬂrr-'12(2 23x+90
- x“—-23x )

) .. dv
For maxima and minima E=ﬂ =x =5,18

But x cannot be greater than 12

d*v
. X=3§, . =12(10-23)=-ve [ x=5]
. Vismakimum at x = 5 i.e. suare of side 5 cm
is cut off from each corner.

Ex 6.5 Class 12 Maths Question 19.

Show that of all the rectangles inscribed in a given fixed circle, the square has the
maximum area.

Solution:

Let the length and breadth of the rectangle inscribed in a circle of radius a be x and y
respectively.

Jox2+y?=(2a) => x2+y?=4a2...(i)

.. Perimeter=2 (x +y)
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= P(x) =2 [x+44a1~x2]

o P(x) =2 [’ M JTa:_—_r"] (i)

2

and P"(x) = Eih%i—iﬁi i)

For P (x) to be minimum P’ (x) =0and P" (x) <0

-, from(i), P’ () =0=>da>~x2=x? = x =av?2
Qa2

from(1i1) P"(x)= m;.,ﬁ = P(x) is maximum

at.x = av"—;frr:m (i) y=v2a=x;Thus,x=y

Hence rectangle becomes square hence found.

Ex 6.5 Class 12 Maths Question 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.

Solution:

Let S be the given surface area of the closed cylinder whose radius is r and height h let
v be the its Volume. Then
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2
SurfaccarmS=2m4+2mh h=s-2—ir“!— ..(i)
. Volume V=mnrh T .|
—--""‘/A
L (s-2n \‘T—
=nr’ 2nr h
1
=2 [Sr—lﬂﬁ] (J’"
N
d‘v’
_— —x[s 6 r2) (i)
) L.dv
For maxima and minima E=G
. S=6nr? =:a~r=,Ji
bx
from (i), h p=3=2m (Putting values of S)
2nr
d?v . s
MNow, —dr—2=-6ﬂr'¢ﬂatl‘= E;[-
", Vismaximum. Thus, volume is maximum when
h 2rie

when height of cylinder = dlameter of the base.

Ex 6.5 Class 12 Maths Question 21.

Of all the closed cylindrical cans (right circular), of a given volume of 100 cubic
centimeters, find the dimensions of the can which has the minimum surface area ?

Solution:

Let r be the radius and h be the height of cylindrical can.

—derlvatlves/
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Volume =nrth=100cc. .~ h=—;
Total surface area of the can.

i 3

r 'dr rl
dsS 50y
—==0 Y s
Now, ar =r (ﬂ)
2
Msn,d—s=4—n;-}+4n
dr? r

A [su)”’ d’s 400 tde 12nm s
t r=|7) »33 =5'—0 n= lim=+ve
dr? 307

1/3
= Sisminimum or least whenr = [?)
Hence, the total surface area is least when radius

/3 Im 21
oflmeis[s—:) qna:ﬂh=F=l—:-—}(ﬂ) an

50

Ex 6.5 Class 12 Maths Question 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 ?

Solution:
Let one part be of length x, then the other part = 28 — x

Let the part of the length x be converted into a circle of radius r.

@'II IV\dil ©CIlI


https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-6-application-of-derivatives/
https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-6-application-of-derivatives/

€IndCareer

X
S2Am=X =Sr=—

2n
. Area of circle

o2
SRS

Now, second part of length

28—xis

converted into a square.

28-x% X

P =4xside .. side = JAM=X .T=—

) 28—
Side of square = —435

andCa reer


https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-6-application-of-derivatives/
https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-6-application-of-derivatives/

€IndCareer

2
Area of square = (284 x)

2 o2
TntalAreaA=§-+(2—E "]

Tt 4
. d_§=i_28—x )
"d& 21 8 . AL
ﬁ”ﬂ:& _ 28n
dx X 4+7
281 112
Uﬂ‘lﬂ'pﬁl‘t—lﬂ—x—?ﬂ-4 A Tin
. o d’A 1
Differentiating (i) , we i "ty tT
o 28n 112
= Aismin. When x= and28 —x=-——
4+n 4+n

Ex 6.5 Class 12 Maths Question 23.

Prove that the volume of the largest cone that can be inscribed in a sphere of radius R

of the volume of the sphere.

Solution:

Let a cone. VAB of greatest volume be inscribed in the sphere let AOC =6
.". AC, radius of the base of the cone = R sin 8

and VC = VO + OC = R(1 +cosB)
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= R + Rcos8

= height of the cone.,

V, the volume of the cone.

1
V=3 m(ACY(VO)

1
= V=_nR*sin?0 (1 +cos0)

L"%]

A

- ntR*(=3 sin*0 + 2 sinB + 2 sind cos H)
For maximum and minimum, we have

(=™

L |

1
3 orcosf=-1

But cos@=—-lascosf=-1= 0=mn,

which is not possible .. cos @ -1

3

® =0= cosB=

When cos 8 = %, sin B = \/1-cos? @ =£E

3
2
u at ©=cos 1 <0
de? 3
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1
Hence V ismaximum at 8 =cos™! (5)

. 8 (4 _,
. Maximum volume of cone. =2713 nR

8
Max. volume = 7% volume of the sphere of

cone.

Ex 6.5 Class 12 Maths Question 24.

Show that die right circular cone of least curved surface and given volume has an
altitude equal to V2 time the radius of the base.

Solution:

Let r and h be the radius and height of the cone.
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1 nk k

= pplh = -—
"u’ohune\ﬂ'—aﬂl' h = 3 ::«l:l-rz i)
Surface S=nrf=mr Jh2 + 12 a
k
Put h*r2
g 31:_“«.,||'k2+r5
r "
6 _ 12
:bd;s— 2r k B C

dr g2 {8 + k2

for minimum curved surface area

ds
= —=0=>k’=2"=>r =% (i)

dr
r® < 5r°
2.6, .2 _[2¢5 _ 2| - 6,12
i " Jrf 1,2 (120) (1 k ][zﬁuﬂ'r k }
dr? - r“{rf’+k!]
3 k d’s
Atr'=—_,—=>10
V2 dr?

Soit attains minimum curved surface area.

Ex 6.5 Class 12 Maths Question 25.

Show that the semi-vertical angle of the cone of the maximum volume and of given slant
height is tan” V2.

Solution:

Let v be the volume, | be the slant height and 0 be the semi vertical angle of a cone.
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L, :
Yo g R0 h , Vertical height
h=F¢cos®

and radius = /sin® h

1
V=3 n (¢ sin 0)% ( ¢ cos 0)
B C
dv 1 ) ]
403 #* sin 0/(2 cos?0—sin?9),
=0attan®=./2

dv 1 .
d_ﬂ= -3 n6* sin® cos? B(tanElu-u'E) (ta.n& + wﬁ)
When 6 is slightly < tan~! \/7 sin 6 cos? 8 = +ve,
tan 6 - 2=-ve;tan B+ f2 =+ve

dv

£=+ve,

when 8 is slightly > tan™! v2
sin 0 cos? B =+ ve, tan B — 7=+ ve

n0+V3 =+ve, - =) () (H)=-ve

. v
T de
S vismaximumat® =tan™ /5.

changes sign + ve to — ve

Ex 6.5 Class 12 Maths Question 26.

Show that semi-vertical angle of right circular cone of given surface area and maximum

volume is

sin! (4

Solution:
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Let r be radius, | be the slant height and h be the height of the cone of given surface
area s.Then

s=mr+ ol
2 a
T )

Let V be the volume
of cone,then

= [=

s rh A B
3

V=

— %“2,4,&2 - é w2412 ~ %) Using (i)

wert rs—m'z\'z 1
= w=-9-l - J - =§5(.w‘2—-23r4)

Let z=V2. Then V is maximum or minirmum
according as z is maximuimn or minimum.

z= és{.frz +2ﬂ:r4)

dz 1
— E = Es[!sr-ﬁmﬁ ) {7y
) . dz
For maximum or minimum, v-emusthm; =0
= 2or-8w'=0 = s=4n ...(1i)
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o d*
DIff. (ii) wr.t. r, we get dr—; = %(25—2415-'2}
d?z 3[ 5 452
— = —| 28 =-24n — |= - 2
dar* 9 47:} g <0

So z1s maximum when s = 4
Nows=4n=s=mrl+ "

= 4 =i+ w?

r or 1
Il = — sl =—_—=—=—
= nrl=[1=3r.. sina 153,73
Hence V is maximum when a =sin"! % .

Choose the correct answer in the Exercises 27 and 29.

Ex 6.5 Class 12 Maths Question 27.

The point on die curve x? = 2y which is nearest to the point (0,5) is
(a) (22,4)

(b) (2v2,0)

(c) (0,0)

(d) (2.2)

Solution:

(a) Let P (x, y) be a point on the curve The other point is A (0,5)

Z=PAz=x2+y2+ 2510y [." X2 = 2y]
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dz

dz
z=y -8y+25.. ——=2y-8, EF=2=+W:

dy
2z
d_y =0 = y=4 a;§=+ve,zisminimum
LS xE:Z}r:Z}(A‘.'—‘;a!
o % = 22 = zis minimum at (2 V2, 4)

= Jzisminimumat (2 2, 4)

Ex 6.5 Class 12 Maths Question 28.

For all real values of x, the minimum value of

1—I+I2
1+I+IE

(@) o
(b) 1
(c)3

(d)

L=

Solution:

(d) Let
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dy _ (-142%) (L+x+x%) - (1-x+x7) (1+2x)
dx (1+x+x?%)

d
Numberator of & =2 (x~1)(x+1)

dy  2(x-1) (x+1)
= 4x —{x2+x+l)’- 3 a—ﬂ atx=1,-1

Atx=1, d—?{:hangessign from — ve to+ ve

yis minimumat x =1

1-x+x% 1-1+1 1
Minimum value of = = -
n 1+x+x2 1+1+1 3

Ex 6.5 Class 12 Maths Question 29.

The maximum value of

Z(z—1)+130<z <1
is

(@)

(4

(b)

bJ | =
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Solution:

(c) Lety =

Z(z—1)+130<z<1

Ly (2x-1) dy ot
dx 3[x (x-1) + P73’ dx OX
’.ch

[~ ]

d}-

anges sign from —veto+veatx =

bl | ==

1
yis minimumat x = _
Value of yatx =0, (0 + 1) =113=]
Value 6f yatx=1,(0+ 1) =11"=1
. The maximum value of y is 1.

X

-derlvatlves/
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Chapterwise NCERT Solutions for
Class 12 Maths :

e Chapter 1 — Relations and Functions

e Chapter 2 — Inverse Trigonometric Functions.

e Chapter 3 — Matrices

e Chapter 4 — Determinants.

e Chapter 5 — Continuity and Differentiability.0.0

e Chapter 6 — Application of Derivatives.

e Chapter 7 — Integrals.

e Chapter 8 — Application of Integrals.

e Chapter 9: Differential Equations

e Chapter 10: Vector Algebra

e Chapter 11: Three Dimensional Geometry

e Chapter 12: Linear Programming

e Chapter 13: Probability
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