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CBSE Class-12 Mathematics
NCERT solution
Chapter - 6

Application of Derivatives - Exercise 6.4

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

of decimal:
M 253

(i) .f10 5

(i) .f0 6

v (0.009)%
™ (0.999)
wi) (15)%

i) (26) ¥
(viii) (255)%
(ix) [-_gj_]lzi

x) [‘_401_1%
i) (0.0037)%

(xii) {26.57)7%
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(xiid) (g1 5)7%
(xiv) (3 068 |”{

xv) (32.15)%

o1 21
— = x4 =
dr 2 2x
i ax -
— ay = (ii)

Now, from eq. (i), v+ Ay =fx+ Ax

= /253 =425+03

Here, = 25 and Ax =103, then Ay :.\m_\ﬁ

= 253425 =4/253-5

= JIS 3 =Av+E

Since, Ax and AV is approximately equal to fx and &' respectively.
. From eq. (i),

dy=—

" S b T4

Therefore, approximately value of , /75 3 is 5 +0.03 = 5.03.

(1) .f19 5

=0.03
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po1 =1
— =_x< =
e 2 2.Jx
ax
— e e—— . (>ii)

Now, from eq. (i), v+ Ay =fx+ Ax

= J49.5 = /49405

Here, += 49 and Av =10 %, then

Ay =n-fx+ i'-LT—\.'{l_’

= J195 - 19 = J195 -7

= J49 5 =Av+7

Since, A+ and AV is approximately equal to 7+ and &V respectively.

0.3

~. From eq. (ii), &v =

=0.0357

Therefore, approximately value of ,f_}g_:: is 7+ 0.0357 = 7.0357.

_17_ 1
2 2Jx
ax
— e (i)
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Now, from eq. (i), v+ Ay =fx+ Ax

= J0.6 =+/0.64—0.04

Here, v+ =10 A4 and Ax = —( (4, then
MAy=nfx+ 11’—\.'{1_’

= f0.6 —f0.64 =~/0.6—-018

= of06=Av+08

Since, A+ and Ay is approximately equal to + and &1 respectively.

| oo
~. From eq. (i), dv = = —0.02
24064

L

Therefore, approximately value of I|" N & 1s0.8-0.025 =0.775.

1
(v) (0.009)3

ax dx

Now, from eq. (i), v+ Ay =fx+ Ax

1 1

= (0.009)F =(0.008+0.001)3
Here, x=0.008 and Ax=0.001,

then Ay =fx+Ax — \.'q
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1 1 1
= (0.009)F —(0.008)F =(0.009)% —0.2

1
= (0.009)F =Av+0.2

Since, A and AV is approximately equal to 7+ and &1 respectively.

0.001

L r i, = ER:
rom eq. (ii 3/ (0.008) I

LS

L] =

-

0.001
= ——— =0.0083
3:0.04

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

1
™ (0.999)%

1
Let y= SSIERER 1
d_1 7 L
- = — X" - o
adx 10 10 3T
) o
& =—
— [ =] e (ii)
10/ x¥ |
Now, from eq. (i), v+AY= ...||' x4+ A
. L 2
= [I:IE'E'E']I: = [1-':":”:'1]1: .......... (1ii)

Here x =1 and Ax=-0.001

1 1

Then 4, — [+ A )T — il
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1

= (0.999)T —1

1

= (0.999)7 = 1+4y
Since, A and AV is approximately equal to 7+ and &1 respectively.

.. From eq. (i),

m-:ﬂz—omm

- w, i)
7 11'-

10 1%

w

LY -

1
Therefore, approximate value of (0.999)T is1-0.0001 = 0.9999.

1
(vi) (15)%

1
Let y= T e 1)
3 = 1
av_1 +_—
dx 4 45
i e
ay =———
7 1 s
— = (i1)
4 x%

Here y =16 and Av=-1

-
Then Ay — (x+ Ax)? —x*
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da]

.
= (15)3-16

dal =
1l
| R
+

Ly

Since, A+ and Ay is approximately equal to 4+ and &1 respectively.

. From eq. (i),

1
Therefore, approximate value of (15)3 is 2 —

1
(vii) (26)F

dal =

I
-
L

i f
LY -

1 63

32 31

v_1 +_

—=T*

dx 3 3x

. de  dx
= 3.155 3 )

Now, from eq. (i), v+ Ay =fx+ Ax

1
=(27-1)7

il =

- (26]

Here, += 27 and Av=-1,

1 1

1
then Ay = of3x+ A = = (26)7 ~(27)7 =(26)7 -3

L]

= (26)F =Av+3
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Since, A+ and Ay is approximately equal to 4+ and &1 respectively.

i -1
ay =————m—7% -1
.. From eq. (i), A ‘:‘ = _
3 (27)F ) 27
: L 1 &0
Therefore, approximately value of (26)F s 3—; == =2.9629.
soe 1
(vii)) (233)3
!
Let y= 3 e 1)
. -3 1
ay 1 = _ -
—=xt T
de 4 44
i dx
& =——s
— L (ii)
4 x*

Now, from eq. (i), v+ Ay =fx+ Ax
1

= (255)14= (236 1|7 e (ii)

Here x = 256 and Ay =-1

-
Then py — (x4 Ax)? -

Since, A+ and Ay is approximately equal to 7+ and &1 respectively.
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Here +=%1 and Axv=1

1 1

Then 4, — (x4 Ao )F —°

1 1

1
~(82)2 —(81)* =(82)* -3

o (g2 =3+

Since, A and AV is approximately equal to v and &1 respectively.
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: 1 1
&SIV T 108
. From eq. (ii), foLy
! 4 81%
1 325
Therefore, approximate value of (827 is 3+— = =3.0092.
T 108 108

) {401
Let :_L = -\F .......... (1)

dv =

v_1 5.

dr 2 Wx

. o .
= ay = (i)

Now, from eq. (i), v+AY= ..lll x+ Ax

= 401 =~J400+1

Here, =400 and Ax=1,then Ay =./x+Ar—~fx

= J201 =400 = /201 =20

= JI01 =Av+20

Since, A and AV is approximately equal to v and &1 respectively.

) 1 1
. From eq. (i), &y = =
24400 40
. . 1 801
Therefore, approximately value of ,f1n1 is 20+ o = 0 =20.025.

i) .f0 0037
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Now, from eq. (i), v+ Ay =fx+ Ax

= .f0.0037 =+/0.0036+0.0001

Here, x=0.0036 and Ax=10.0001, then
Ay =+ Ax —nfx

= J0.0037 —/0.0036 = ~/0.0037 —0.06
= f0.0037 = A +0.06

Since, A+ and AV is approximately equal to 7+ and &V respectively.

0.0001

24J0.0036

~. From eq. (ii), &v =

_ 0.0001
0.12
. : 0.0001
Therefore, approximately value of . fj 37 is 0.06 + =0.060833.

1
(xD) (26.57)3
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i x dx
- ¥ T (i)
3:{_ e} 3| :'l:-z‘-'( uuuuuuuuuu

Now, from eq. (i), v+ Ay = A+ A

1 1

=(27-0433
Here, += 27 and Av=-—0 43,

then Ay = ~jx+Ax — \.'q

1 1 1

= (26.57)7 —(27)7 =(26.57)7 -3

1
= [26.57)F =&y +3

Since, A+ and AV is approximately equal to 7+ and &V respectively.

045
. From eq. (ii), }"*.:
! 3 (27)F
—.43
= po =0.0159

1
Therefore, approximately value of (26.57)F is 3-0.0159 = 2.9841.

1
i) (g1 5)=

5

e

e |
=

et 1
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Here + =81 and Av=0.%

-
Then ay = x4+ A )? -

1

1
= (81.5)7—(81)% =(81.5)

da] =

—3

= (3157 = 3+

Since, A+ and AV is approximately equal to 7+ and &V respectively.

: 0.5 0.5
dv = =

o F L), C 1Y 108
rom eq. (ii) 181

i k.
. o

da ]

=0.00462

1
Therefore, approximate value of (82)% is 3 +0.00462= 3.00462.

[ L E]

(x1v) (3 968

3 1
Let 3 LS AR i
v=xl=x I=xfx M
. 1
ﬂ:l.' 3 =
- = _l.-‘.
dx 2

Material downloaded from myCBSEguide.com.

13/21


http://mycbseguide.com/

%} myC BSEguide.com

A Complore gride for CREE stndets

Now, from eq. (i), v+ Ay = A+ A

| iz
(] Y]

= (3.968]7 =(4-0.032)

and Ax=0.032,then Ay =~/x+Ax—Afx

Here, +=4

| iz
| iix
[FE]

= (3.968)7 —(4)7 =(3.968)T -8

| isa

= (3.968)7 = Ay +8

Since, A+ and Ay is approximately equal to 4+ and &1 respectively.

.. From eq. (i),

._—:f}:%ﬁ (—0.032) = —0.096

Therefore, approximately value of (3.968 ]‘ is 8 - 0.096 = 7.904.

Ll =

(xv) (32.15)

Now, from eq. (i), v+ Ay = A+ A
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1 1 see
= (32.15)77 (324 0.15)F e (iii)
Here x=32 and Ax=10_15
1 1
Then Av =(x+Ax)F —x°
. Lo =
T (32.15)F-(32)F =(32.15)5-2

= (32155 = 2+
Since, A+ and Ay is approximately equal to + and &1 respectively.

.. From eq. (i),

) 0.15 0.15
,ﬂ:L': - ‘.4:
1 80 =0.001875
5 32-

[ |
£y -

1
Therefore, approximate value of (32.15)3 is 2+ 0.001875= 2.001875.

2. Find the approximate value of f(2.01) where f(x)=4x" +35x+2.

Ans.let f(z) =y =4z’ +5x+2 ......... M

L

Lo flx)= m =8x+
- dx

= dv =(8x+35) dx
= (8x+5)Ax e (ii)

Changing x to x4+ Ax and } to v+ Av ineq. (i),
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v+ Ay = fx+ Ax)

= f['_ll:ll_'] = f['_l +D.Dll'] .......... (iii)

Here, x =21 and Ax=10.01

.. Fromeq. (i), f(2.01)=y+Ay

Since, A+ and Ay is approximately equal to 4+ and &1 respectively.
°. Fromeq. () and (i), f(2.01)=(4x" +35x+2]+(8x+5)Ax

= f(2.01)=4(4)+5(2)+2+(8x2+5)(0.01) =28.21

Therefore, approximate value of f(2.01) is 28.21.

3. Find the approximate value of | 5.001) where f(x]=x —Tx" +15.

Ans.Let f|x|=1= X —Tx +15 . @)

© o) = o3 1y

X
= dy =(3x" —14x| dr=(3x" —14x)Ax ........ (i)
Changing x to x+ Ax and V to v+ Ay ineq. (D),
v+ Ay = fx+ Ax)
= f15.001) = F(5+0.001) e (iii)
Here, x =35 and Ax=10.001
.. Fromeq. (i), f(5.001)=y+Ay

Since, A+ and Ay is approximately equal to v and &1 respectively.
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*. From eq. (i) and (i),
F(5.001) =[x =72 +15)+(3x" ~14x) Ax

= £(5.001)=125-175+15+(75-70)(0.001)
= —35+0.005 = —34.995

Therefore, approximate value of f(5.001) 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%.

Ans. Since Volume (V) = 3~ .......... )
av ,
— = 3% (ii)
ax

-

A . . X
It is given that increase in side = 1% of x = —

100
= Axr=—— ... (1i1)
. . _ . odv
Since approximate change in volume V of cube = AV ~ 4V = —gx
ax
av Cox ) 300 3
= —Ax ~ 3x | — |~ ——=x ~ 0.03x cubicmeters
dx 100 ) 100

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

by decreasing the side by 1%.
Ans. Since Surface area (S) = £+

ﬁzlh’

ax
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It is given that decrease in side = —1%; of = - 01x

= Av=-001x
Since approximate change in surface area S of cube = AS - 4% = —ax
ax
s | | : ,
= — Av ~ 12x(—0.01x) ~—0.12x" square meters (decreasing)
ax ' '

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.
Ans. Let » be the radius of the sphere and A be the error in measuring the radius.

Then, according to the question, » =7 m and Ay =0.02 m
4
* Volume of sphere (V) = — 1~
3

av 4 .
— = —;:'_'_.3.?‘"
ar 3

.. Approximate error in calculating the volume = Approximate value of A%

ayv . .
=dVv = —|ar)
ar
..-._-I. -\..\'.I )
= E,-T.Er‘ | ar
= 477(7)(0.02)
Iy

=392« == =1232m?

Therefore, the approximate error in calculating volume is 12.32 m3.
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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.
Ans. Let » be the radius of the sphere.
" Surface area of the sphere (S) = 4 73

§=Sﬂ.‘?
ar

= dS=8mrdr

= ds=8mr Ar

According to question r=9 m and Ay=.03m
ds = 8m(9)(.03)

= 2 16,7 square meters

8.If f(x)=3x +135x+35. then the approximate value of f(3.02] is:

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

(D) 77.66

Ans.Let f|x|=1= 30 1545 s 6))

1 L 'ﬂil' -
Ll x)=—=—=6x+15
S dx

= dy =(6x+15) dx=(6x+15) Ax .cceee.. (ii)

Changing x to x+ Ax and }V to v+ 4Av ineq. (i),
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v+ Ay = fx+ Ax)
= f(3.02)=F(3+0.02) ...ccce (iii)
Here, x =73 and Ax=0.01
.. Fromeq. (il), f(3.02)=y+Ay
Since, A+ and Ay is approximately equal to 4+ and &1 respectively.
. From eq. (i) and (ii),
F(3:02)=(3x" +15x+5 |+ (6x+15) Ax
= f(3.02)=3(9)+15(3)+5+(6x3+15)(0.02)
=T77+0.66 = 77.66

Therefore, option (D) is correct.

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

increasing the side by 3% is:
(A) 0.06 -~ m3

(B) 0.6 - m3

(C) 0.09 .~ m?

(D) 0.9 ¥ m3

Ans. Since Volume (V) = 3~ .......... 6)
av
— = 3% (ii)
ax
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-

It is given that increase in side = 3% of x= ——

100
3x
—= Av=—— ... (iii)
10
. : : av
Since approximate change in volume V of cube = A% - gV = —dlx
ax
ﬂﬁ'.-' .| [ 3.-';" 3 9 ] =
= — Ax ~ 3x7 |~ ——x~ ~ (.09x cubic meters
dx 100 ) 100

Therefore, option (C) is correct.
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