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Exercise 6.4

of decimal:
() ¥253

(i) V493
(iii) 0.6

i) (0.009)%
o) (0.999)°
wiy (137
(vii) (26)"
ity (2597
() (8%

- (401)%
i) (0.0037)%
i (26.57)%
iy (8197
i) (3.968)%

o) (32.15)%

Solution:

(i) Af253

Consider, + =nx

v+AY =+ Ax

On differentiating equation (1) w.r.t. X, we get

Derivatives

(1) and then
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& 1 2 1

=yl
de 2 = 2\"{;

Here, *=23 and 2¢=03 then Ay = nfrt A —ofx
_ 2535 =535

Since, &% and & is approximately equal to &< and &' respectively.
From equation (2),

0.3

22

dy =

=0.03

Hence, approximately value of ¥253 55+ 0.03 =5.03.

(if) 495
Consider, ~ =x (1)

On differentiating equation (1) w.r.t. X, we get

& 1 2 1

=1
de 2 = 2\"{;

Now, from equation (1), ¥ T2 = fx+ Ax
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= 195 =4/19+05

Here, *=49 and &x=03 then
Ay =+ Ax—fx

= 19549 =195 -7

= N9 5 = A+ 7

Since, &% and & is approximately equal to &< and &' respectively.

. 0.5
ay =
From equation (2), 3\"{4_9

=0.0357

So, approximately value of V493 is 7+ 0.0357 = 7.0357.
(iii) V06
Consider, + =x 1)

On differentiating equation (1) w.r.t. X, we get

Now, from equation (1), + Ay =nfx+ Ax
_J06=+064-004

Here, x=0.64 gng &x=-0.04 then

Ay=-x+ .i'-._'l{—\n'{l_’
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= 06 —+f064=-f06-08

J06=Av+08

since, & and ' is approximately equal to 4* and %’ respectively.
, —0.04
dy =

From equation (2), 2,0.64 = —0.025

Therefore, approximately value of +0.6 js0.8-0.025=0.775.

(ivy (0009’
Consider, y= (1)

On differentiating equation (1) w.r.t. X, we get

d.:L.

Now, from equation (1), ¥ T2 =¥+ ax
. Lo -

_ (0.009)% =(0.008+0.001)3

Here’ x= D.DDS and |i"|_'|i-= [:I.I:II:I].,

then Ay=-fx+ .11:—\.'{_1_'

1 1

- L'C'-DDE‘*_]-é —(0.008)F =(0.009)F —0.2

1
(0.009)F = Ap+02

Since, &% and & is approximately equal to @< and %' respectively.
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From equation
0.001

1y
o)

35[0.008]
(2)’ Y ¥

0.001
= 3x0.04 =0.0083

1
Therefore, approximately value of (0.009)3 is 0.2 + 0.0083 = 0.2083.

vy (0999)F

Consider, ¥ = .......... 1)

1

On differentiating equation (1) w.r.t. X, we get

Now, from equation (1), ¥ T =ofx+ Ax

1

1
_ (0.999)F _ (1-0.001]"

Here .T=]. and &.\'z_D.DD].

1 1

Ay = v+ Ay 1TD — 10
Then Ay =2+ Ax )0 —x

1
_ (0.999)T 1

1
_, (0999)F _ 1.4y

Since, &% and ¥ is approximately equal to @< and @' respectively.
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From equation (2),

dy = —0.001 _ 4 0001

- ~ g
1

10 11

1
 (0.999)F

Therefore, approximate value o is1—0.0001 = 0.9999.

dal

iy 1%

1

;e et
Consider, * = .......... 1)
On differentiating equation (1) w.r.t. X, we get

1

dv 12
-~ 3 3
— 4yt

&
)
da | =

Here ¥=16 gnd Ax=-1

Ar— (vt AT _ oF
Then Ay =(x+Ax)* —x

1
= (15 _ 2+

Since, &% and & is approximately equal to &¢ and &' respectively.
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. -1 -1
Q:L' =— — =—
i l -\,I;' 32
4 16* |
From equation (2), '
1 5 1
. (15)F . =735
Therefore, approximate value of *~ ™/ is 32
) 1
16513
(viiy (26
Consider, y=be (1)

Now, from equation (1), ¥4 =+
L 1

_ (26)3=(27-1}

Here, =27 and &x=-1

o Ay =NFFRR - _ (26)F ~(27) =(26)7 -

1
(26)7 =Ap+3

63

32 =1.96875.

Since, &% and & is approximately equal to @< and %' respectively.

From equation (2),
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1 1 80
Therefore, approximately value of (26)° is B_E :E = 2.9629.
) !
(viiiy 12337
!
Consider, * = .......... (1)

On differentiating equation (1) w.r.t. X, we get

. - 1
d 1 = —F
= =
dr 4 = 4-"54

) dx
QY =—

'
4| x*
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1
(2557 _ 4+

Since, &% and & is approximately equal to &< and &' respectively.

. -1 -1
Q:L' = — =
1y 256
1 256* |
From equation (2), L
1 1 1023
. (255)3 . 473557
Therefore, approximate value of s 236 156 =3.9961.
) 1
13
(ix) (&)
:
;—
Consider, ¥ = .......... 1)

On differentiating equation (1) w.r.t. X, we get

= x 4

aiL.
dx

g | =

Here ¥*=81 and 4r=1

—_

1
Ay = v+ A ld — 2
then Ay =(x+Ax)? —x

1 1

_ (82)% —(81)7 =(82)F -3
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Al

(827 _ 3+

Since, &% and & is approximately equal to &< and &' respectively.

. 1 1
Q:L' = ~ = —
[ 108
4817 |
From equation (2),
1 1 325
. (827 . ** 708 " 108
Therefore, approximate value of *~ 7 is 108 108 =3,0092.
(X) Sf401
Consider, y=r 1)

On differentiating equation (1) w.r.t. X, we get

Now, from equation (1), Ay =~fx+ Ax
= \Jl‘l“:ll ="..l—'1|:”:|+1

Here, x=400 and -l'k’=1’ then -i_}'='\|'."f+.l'l.’—.\,'{1_’

_ /401 —+/400 =+/401-20
_ 301 = Ay+20
Since, &% and & is approximately equal to &< and &' respectively.

. 1 1
dv = L
From equation (2), 25400 = 40

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

)
m BYJ U S NCERT Solutions for Class 12 Maths Chapter 6 Application of

The Learning App . .
Derivatives

1 801

40 40 =20.025.

-
Therefore, approximately value of V401 g

(xi) +f0.0037
Consider, + = . 1)

On differentiating equation (1) w.r.t. X, we get

Now, from equation (1), Y+ Ay =afic+ Ax

_ +f0.0037 =f0.0036+0.0001

Here’ _T:D_D[:]Bﬁ and Ax= D.DDD] ) then

Ay=-Jx+ .i-..ﬁ:—\.'{.x_’
_ +f0.0037 —~/0.0036 = /0.0037 —0.06

Af0.0037 = Ay +0.06

Since, &% and & is approximately equal to &¢ and &' respectively.

~0.0001
From equation (2), ~ 2v0.0036

0.0001
= 012

0.0001
Therefore, approximately value of ¥0-0037 js0.06 + 0.12 =0.060833.
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i) (2657F
Consider, y= 1)

On differentiating equation (1) w.r.t. X, we get

o 13 1
dc 3 = 31’7-"(
G dx  dx
] 31?5 3|"_T1/{ |‘

Now, from equation (1), ¥ T2 = N+ A

1 1

(26.57)F =(27-0.43)

Here’ xXr= 2? and |l_-|i-=_[:|.—1'31

then & =~x+ax—yfx

1 1 1

_ (26.57)F—(27)F =(26.57)F -3

Since, &% and & is approximately equal to &< and &' respectively.

. -043
T 12
_ 3=(27js;
From equation (2), - 4
—0.43
= 27 =0.0159

1

(.87
Therefore, approximately value of (26.57) is 3—0.0159 =2.9841.
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1

(xify (815

Consider, ¥ = .......... 1)

On differentiating equation (1) w.r.t. X, we get

] 3 1
a 1 = —F
—=—-X 3
dx 4 = 4x*

) dx
ay =—

£l
4| x*

]

—
s
[
L

f—

da|
1]

L)
]
[—

+

[
L
po—

dul =

Here ¥*=81 and 4x=0.5

—
—_

Then Ay =(x+&x)? —x*

1 1 1

_ (81.5)7—(81)7 =(81.5)7 -3

1

Since, &% and & is approximately equal to &< and &' respectively.

. 0.5 0.5

Q:L'z — =
/T 1F 108
4817 |

From equation (2),

=0.00462

Tl

§ipl
Therefore, approximate value of (82) is 3 + 0.00462= 3.00462.
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vy (3-968)°
1
SR S
Consider, ¥ =% =~ =xx (1)
dv 31
- =—x
dec 2
=2
2 )

Now, from equation (1), ¥ ™% = N+ Ax

(3.968)7 =(4-0.032)7

Here, *=4 and &x=0.032 then Ay =+ Ax =

-
=

_ (3.968)7 —(4)7 =(3.968)7 -8
(3.968)% =Ay+8

Since, &% and 2 is approximately equal to &< and &' respectively.

From equation (2),

R
dv=2+1(-0032
+ z‘ﬁ ) _ 009

Therefore, approximately value of (3.968): is 8 - 0.096 = 7.904.

) (2150

Consider, =% ... (1)

On differentiating equation (1) w.r.t. X, we get
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1

. —4
@a_1x 7
dx 5 = 8x°

. dx
ﬂ:'" - :_.- 1-._'I_1_

s
S (2

Then Ay =(x+Ax)F —x°

1 1

(32.15)5 —(32)% =[32_15_]§—2

1
(3215 _24a

Since, &% and & is approximately equal to &¢ and &' respectively.

From equation (2),

=0.001875

1

321503
Therefore, approximate value of (32.15) is 2 +0.001875 = 2.001875.

‘q ; ) — 2 3 2.1
2. Find the approximate value of f12.01) where Sx)=4x"+5x+2.

Solution: Consider, / (¥)=¥=* +3x+2 (1)
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On differentiating equation (1) w.r.t. X, we get

Changing * to **+2% and ¥ to ¥ T2 in equation (1),
y+Av= fx+Ax)

f(201)= f(2+001)

2 — L A
From equation (3), f(20)=y+M

Since, 4% and &
From equation (1) and (2), we get

£(2.01)=(4x" +5x+2) +(8x+5) Ax

Therefore,

S(201)=4(4)+5(2)+ 2+(8%2+5)(0.01) _ 59 59

i
Therefore, approximate value of £(2.01) is 28.21.

(5.001)

3. Find the approximate value of f where

‘Xl=v=x —Tx +15
Solution: Consider, flx)=y=x-Tx+15 Q)

On differentiating equation (1) w.r.t. X, we get

Fix) = =322 —14x
ax

is approximately equal to dt gnd respectively.

Flx)=x—7x" +15,
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o =037 —ldx) de=(37 ~ldxjax 2

Changing * to *T4¢ and ¥ to ¥4 in equation (1),
y+Ay= f[:r+ Ax

_ f(5.001)= 7 (5+0.001)
Here, x=3 gpnd Ax=0001
From equation (3), f(5.001) =y +ay

Since, &% and & is approximately equal to &¢ and &' respectively.
From equation (1) and (2),

f(5.001)=(xF —7:¢ +15)+(3x —14x) Ax
£(5.001)=125-175+15+(75-70)(0.001)
= —35+0.005 = —34.995

3 .
Therefore, approximate value of £(3.001) is —34.995

4. Find the approximate change in the volume of a cube of side x meters caused by
increasing the side by 1%.

Solution:
Side of a cube is x meters then cube volume (V) is x3.

On differentiating equation (1) w.r.t. X, we get

av .
— =3x

dx (2)
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According to the
-

statement, increase in side = 1% = 100

Ao
So, 100 ... (3)

Approximate change in volume, V, of cube = AV ~ aV

av
—Qx
= &{ax
v
Ll‘f
= ax
5 i x N 3 3 3
I e P 0.03%
- 100 ) 100

cubic meters

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

Solution:
Side of a cube is x meters then Surface area of a cube is (S) = 6x?

S = 6x2
On differentiating above equation w.r.t. x, we get

§=1h’

ax
At per question, if decrease in side 1% is
= —1% of x
=-0.01 x

Av=—-001x

4as

! ' —adx
Since approximate change in surface area = AS ~ @5 = dx
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We have,

ds

% 12x(-0.01x) ~—0.12:

= dx square meters (decreasing)

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

Solution: Consider, r be the radius of the sphere and 4 be the error.
then, as per question, r=7 mand 4 =0.02 m

4
— T
We know that, Volume of sphere (V) = 3
3 .
d—_ = i:-T.Br‘
dr 3

Approximate error in calculating the volume = Approximate value of 2V

_ 47(7)"(0.02)

gyl
3.92x =2

=12.32 m?
Therefore, the approximate error in calculating volume is 12.32 m3.

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: Consider, r be the radius of the sphere.
And, Surface area of the sphere (S) = 4™ (formula for SA)
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§=S,—TP‘
ar

as = 8 ar
a5 = Bar Ar

dS = 87(9)(03)

¥ -
= 2167 square meters

g if S (x)=3x" +15x+5,

then the approximate value of f(3.02) is:

(A) 47.66 (B) 57.66 (C) 67.66 (D) 77.66

Solution:
Option (D) is correct.

Explanation:

Consider, / (¥)=y=3+15x+5 (1)

On differentiating equation (1) w.r.t. X, we get
fl:lj =£=I5:I:+15
&

o B (6618 ar= (18
Changing x to **+2% andyto ¥ T2 in equation (1),
yv+Av= fx+Ax)

_ f(3.02)= £(3+0.02)
Here, *=3 and 4r=0.02
So,

From equation (3), F(3.02)=y+0y
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Since, &% and & is approximately equal to &¢ and &' respectively.

From equation (1) and (2),
£(3.02) =3 +15x+5)+(6x+15) Ax
£(3.02)=3(9)+15(3)+5+(6x3+15)(0.02)

= 77+066 = 77.66

9. The approximate change in the volume of a cube of side x meters caused by increasing

the side by 3% is:
(A) 0.06 x3m3 (B) 0.6 x3m3 (C) 0.09 x3 m3

Solution: option (C) is correct.

Explanation:

We know that, Volume (V) =x3 .......... (1)
a o,
—=3x
ax (2)

3x

(D) 0.9 x3 m3

av

—dx

Since approximate change in volume V of cube = &V ~ @V = ax

av
— Ax
= ax

3 ';' 3.";" l‘-‘: 9

e~ 0.09%
- 100 ) 100

cubic meters
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