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Find 6x and 4y 1n the following cases
Question # 1(i) y=x" -1
Solution
y=x"-1 ... (i)
x=3 & 6x=3.02-3=0.02
y+0y=(x +5x)2 -1

= 5y=(x+5x)3—l—x3+l

:(x+5x)2—x2
Put x=3 & 6x=0.02

Sy=(3+0.02) -3 = [5y=0.1204

Taking differential of (7)
dv=d (x2 —l)
= dy=2x dx
Puit e=3 & =6 x—=0102
dy = 2(3)(0.02) = |[@ye0.12

Question # 1(ii) y=x"+2x
Solution

Do vourself as above.
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Question # 1(iii) | - [
Solution
1
y=ax = x2 ... (7)
x=4 & 06x=441-4=041
B
y+5y=(x+5x)2

=% dyp= (x+5x)% —x%

Put x=4 & o6x=041

b=

1
5_1}=(4+0.41)2—(4) —=i2.1-2
Taking differential of (7)
_d(3
dy = dx(x de
i i
=T gy = dx
2x2
Putx=4 & dy=0x=041
d]) = l 1(041) = % —
- 4
2(4)?

=5 | D]

dy =0.1025

dy

Using differentials find = and ? in the following equations.

dx
Question # 2(i) xy+x = 4

Solution
xyp+x = 4

Taking differential on both sides
d(xy)+dx = d(4)

= xdy+ydx+dx =10
= xdy+(y+1)dxFY
= xdy = —(y »lJo®
dy y+1 dx X
: — T i
dx X " dy y+1

Question # 2(ii) x’ +2)" = 16

Do vourself as above
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Question # 2(iii) * +°> = x°
Solution

x+y? =
Taking differential
d(x*)+d(y*) = d(»?)

= 4x’dx+2ydy = x-2ydy+y’dx

= 2ydy—2xydy = y’dx—4x’dx

= 2y(l-x)dy = (,1?2—4x3)dx

Loy v dr _ 2y(l=x)

dx 2'1;(1 —x) dy ¥ -,
Question # 2(iv) xy—Inx = ¢
Solution
p—nx = ©

Taking differential

d(xy)-d(Inx) = d(c)
= xaﬁ?-’ryciv—%dx =8

|
= xdy = —dx—ydx
%

= (i—y}dx
%

=
X

dy  1-xy dx 5
ur : g =
dx x dy 1-xy

= xdy
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Use differentials to approximate the values of
Question # 3(i) |7

Solution

Let y=f(x)= Yx

where =16 and éx=dx=1
Taking differential of above

dy = d(i/;)

1
= d(x)*
i 3
= %x“ B e %x tde = l3dx
4x%
Put x=16 and dx=1
&y = — @
4(16)1
-1l _emg1os

a2t 48
Now f(x+dx) = y+dy

= O - y=/™
= #16+1 ~ #16+003125

L
= Y7 (24)4+0.03125 — 2:0.03125 = 2.03125

=

Question # 3(ii) (8_02)*
Solution

Let y= figx) ={(x)
Where x=8 & @x gzdx=0.2
Taking differential of above

dy = d(xF

=

- %(r)% dx = = dx
S 3x3
Put x=8 S dx=0.2
| 1 1
= D2y = 02) = —(02) = 0.01667

3(8)3 3(23)
Now  f(x+6x) ~ y+dy
= f@+dy v y=f@)
1 1
= (8+0.2)F = (8)7+0.01667
= (8.02)' = 2+0.01667
= 2.01667
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1
Question # 3(iii) 31°

1

&5y = O = &
Where x=32 & éx=dx=-1
Try yourself as above.

Question # 3(iv) cos?29°
Solution

Let y = (8 #®s x

Where x =30° o= —1° :—%rad —_0.01745 rad

Now dy = d{(eosx)

= —SInx dx
Put x=30"and dx=56x=-0.01745

dy = —sin30°(-0.01745) = —(0.5)(-0.01745) = 0.008725

Now f(x+5x) = y-ﬁ—dy
= f(x)+dv
="¢0s(30—-1) = cos30°+0.008725

=_c0s29° = 0.866+0.008725
= 0.8747
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Question # 3(v) sin6l’°
Solution
Let y= f(@)=8smx

Where x=60° & 6x=1"=

T

1801‘ad =0.01745rad

Now dy = d(sinx) = cosx dx

Put x=60" and dx=35x=0.01745
dy = cos60°(0.01745) = (0.5)(0.01745) = 0.008725

Now f(x+6x) ~ y+dy
- [y
= Sin(60+l) = sin60° +0.008725
= sin61"° = 0.866+0.008725 = 0.8747

Question # 4 Find the approximate increase in the volume of a cube if the length
Soliiion of its each edge changes from 5 to 5.02.

Let x be the length of side of cube where
=5 & dx=5.02—-pU172
Assume V7 denotes the volume of the cube.

Then V = x-x-x -
Taking differential
dV = 3x*dx

Put x=5 & dx=0x%8.02
dav = 3(§f0.02) = 1.5

Hence increase i volume 1s 1.5 cubic unit.

Question # 5 Find the approximate increase in the arca of circular disc if its
Saliiiion diameter is increased from 44cm to 44 .4cm.

Let x denotes diameter of a disc
Where x=44dcm & 6x=444-44=04

Then radiwus = %

Let 4 ‘denotes the area of the disc
Then' 4 = J'L'(ra('iius)2

P L
- 2} 4
Taking differential
n o,

dA —d(4xj_ 42xdx 2xdx

Put x=44 and dx=6x=04

dA = Z(44)(04) = (3.14)(22)(04) = 27.65

. . 7
Hence change 1n area 1s 27.65 cm”
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