mathcity.org

CALCU

Exercise 3.1 (Solatiors)
LUS AND ANALYTIC GEOMETRY, MATHEMATICS 12

Merging man and maths Available online @ http://www.mathcity.org, Version: 1.0.0

Question # 1(i)
y=x-1.... (i)
x=3 & dx=3.02- 3=0.02
y+dy=(x+dx)*-1
p dy=(x+dx)2- 1- x> +1
=(x+dx)*- X2
Put x=3 & dx=0.02
dy=(3+0.02)*- (3
b [dy=0.1204
Taking differential of (i)
dy=d(x*- 1)
P dy=2xdx
Put x=3 & dx=dx=0.02

d=2(3)(002) P

Question # 2(ii)
Do yourself as above

Question # 2(iii)
Xty = xy
Taking differential
o(x) () = olo)
P 4x%dx+2ydy = xxXydy+ y*dx
2ydy - 2xydy = y?dx- 4x°dx
P 2y(1- x)dy = (yz- 4x3)dx
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i)

P ﬂ = M
dx  2y(1- x)

o OX _ 2y(1- x)
dy  y*-4x

Question # 2(iv)

Question # 1(ii)
Do yourself as above.

xy-Inx = ¢
Taking differential

Question # 1(iii)

1
y=4Jx = x2 ... @i
Xx=4 & dx=4.41- 4=0.41
1
2

y+dy=(x+dx)

Nl

1
P dy=(x+dx)?- x
Pu x=4 & dx=041
1 1
dy=(4+0.41)2 - (4)2
=21-2 b |dy=01
Taking differential of (i)

b [dy=0.1025

d(xy)- d(Inx) = d(c)

P xdy+ ydx- %dx =0

P xdy = %dx- yadx

P xdy = gé-xxy gdx
p - 17
2
“ T Ty

Question # 3(i)
Lt  y=f(x)= ¥x
where x=16 and dx=dx=1
Taking differential of above

dy = d((‘/;)

1
o
—
X
N—
N

Question # 2(i)

Xy+x = 4
Taking differential on both sides
d(xy)+dx = d(4)
xdy+ydx+dx = 0O
xdy+(y+L)dx = 0
xdy = - (y+1)dx
dy _ _y#1
dx X

dx X
¢ Ty
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4x4
Put x=16 and dx=1

dy =

= = = 0.03125
4(8
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Now f(x+dx) » y+dy
f(x) +dy

b 416+1 » 416+0.03125

1
b 417 » (24)4+o.03125
= 24003125 = 2.03125

Cy=1(¥)

Question # 3(ii)
Let y=f(x) =(x)%

Where x=8 & dx=dx=0.2
Taking differential of above

dy = d(x)?
-1 x'%dx = idx
3 2
3x3
Put x=8 and dx=0.2
L (02)
3(8)

1
= g(0.2) =
3(2°)°
= 0.01667
Now f(x+dx) » y+dy

= f(Q+dy ~ y=1(x
(8+O.2)% = (8)%+o.01667

(8.02)° = 2+0.01667
= 2.01667

dy =

2
3

1
3(4)

(0.2)

b
b

d(sinx)
= cosx dx

Put x=60" and dx=dx=0.01745
dy = cos60" (0.01745)

= (0.5)(0.01745) = 0.008725

Now f(x+dx) » y+dy
= f(x)+dy

Now dy

b sin(60+1) = sin60" +0.008725
P sn6l = 0.866+0.008725
= 0.8747

Question # 3(iii)

1

Lety = f(x) = x5
Where x=32 & dx=dx=-1
Try yourself as above.

Question # 3(iv)
Let y= f(X)=cosx

—30 & dx=-1=-P_
Where x=30° & dx=-1 180rad
=-0.01745rd
Now dy = d(cosx)
= -sgnxdx

Put x=30" and dx=dx=-0.01745
dy = -sin30°(-0.01745)

= - (0.5)(-0.01745) = 0.008725

Now f(x+dx) » y+dy
f(x) +dy

b cos(30-1) = cos30" +0.008725
P cos29 = 0.866+0.008725
= 0.8747

Question # 3(v)
Let y=f(x)=9nx
— Ay e P
Where x=60" & dx=1 —18Orad
=0.01745rad

Question # 4
Let x bethelength of side of cube where
x=5 & dx=5.02- 5=0.02
Assume V denotes the volume of the cube.

Then V = XXXXX
= x3
Taking differential
dv = 3x%dx

Pu x=5 & dx=dx=0.02
dv = 3(5)°(0.02)
=15
Hence increase in volume is 1.5 cubic unit.

Question # 5
Let x denotes diameter of adisc
Where x=44cm & dx=44.4- 44=04
Then radius = %
Let A denotesthe areaof the disc

Then A = p(radius)’

2
= O _ P
- Peos T 3
Taking differential
= & 20
dA = d84X B

_p _p
= 4><2x>dx 2xdx
Put x=44 and dx=dx=0.4

da = B(44)(04)

(3.14)(22)(0.4)

= 27.65
Hence change in area is 27.65 cm?
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NOTE
If you find any mistake in these notes or you [
think you have easiest method of any [
question in these notes. Please submit it to |
the above email or post it or hand over at
House # 143, St #6, Mehar Colony, 49-
Tail, Sargodha. ( : (048)3750143
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