Answer on Question #85542 - Physics - Mechanics | Relativity

The density of a ball is (300 + 8) kg-m™3. The ball is placed on a metre rule to find its diameter. One
end of a diameter is opposite the 35 cm mark and the other end is at 78 cm and the error in each of
these measurements is + 1 cm. Find the mass of the ball.

Given:

p = (300 £ 8)kg/m?
x=@B5%x1)cm

x, =(78+ 1) cm
m—7?

Solution.

Let’s find the mass of the ball:

4 . 4 D\ 1 s
m=pV=§7TpR =§7Tp(5) =gnp(x2—x1)

1
m=2-3.14-300 (0.75 — 0.35) = 62.8 (kg)

Let’s calculate the absolute error:

am am
Am =~ dm = ||Ap|+| |

5

|6 ( p(x, — x,)3 >| |Ap| + |6 ( p(x, — xq)3 )| |Axy | + |6 ( p(x, — x1)3 >| |Ax,| =
1 1 1

= gn(xz —x)30p + e 3(xy — x1)%0x; + g 3(x, — x1)%Ax, =

1 1
= gﬂ(xz —x1)%Ap + TP 3(xz — x1)*(Axy + Axy)

1 1
_dm gl —x1)*Ap +gmp - 3(xz — x1)*(Axy +Axz)  Ap L g hx + A%,

§mpr, — 1))’ X2 =%

Relative error:

_8 0014001
£73007%075-035

Than absolute error:
Am =me = 62.8-0.18 = 11.3 = 12 (kg)
Finally the mass of the ball:
m = (62.8+12) kg = (63 + 12) kg
Answer: m = (63 +12) kg
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