Measurement Techniques — 2021 AS

1.
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(a) Define density.

............................................................................................................................................. [1]
(b) A smooth pebble, made from uniform rock, has the shape of an elongated sphere as shown
in Fig. 1.1.
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Fig. 1.1 C:
The length of the pebble is L. The cross-secti the pebble, in the plane perpendicular to L,

is circular with a maximum radius r. 9
A student investigating the density k makes measurements to determine the values

of L, rand the mass M of the pe ollows
1242 + 0.0001)m

(o 0420 + 0.0004)m
= (1.072 + 0.001)kg.

(i) Statg? easuring instrument suitable for making this measurement of L.
.......................................................................................................... 1
(ii) Determine the percentage uncertainty in the measurement of r.
percentage uncertainty = ...........cccoooeiiiiciiiiee e % [1]



(c) The density p of the rock from which the pebble in (b) is composed is given by

_ Mr"
P~ kL

where n is an integer and k is a constant, with no units, that is equal to 2.094.

(i) Use SI base units to show that n is equal to -2.

e o
(ii) Calculate the percentage uncertainty in p. q
\b
e uncertainty = ..o % [3]

(iii) Determine p wi
significant fig

&

*

olute uncertainty. Give your values to the appropriate number of

I (S o ) kgm=3 [3]

[Total: 11]



2.
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(a) Aunit may be stated with a prefix that represents a power-of-ten multiple or submultiple.

Complete Table 1.1 to show the name and symbol of each prefix and the corresponding
power-of-ten multiple or submultiple.

Table1.1
orefix power-of-ten multlple
or submultiple
kilo (k) 103
tera (T)
( ) 10-12
0 (2]
(b) In the following list, underline all the units that are SI base uré
ampere coulomb metre n [1]
(c) The potential difference V between the two end Qrm metal wire is given by
4pLI

where d is the diameter of the wire, C
I is the current in the wire,
L is the length of the wire, 0

and pis the resistivity of the
@ntage uncertainties in the values of some of the above

For a particular wir
quantities are listed i

Table1.2

percentage uncertainty
d +3.0%

I +2.0%
L +2.5%
% +3.5%




The quantities listed in Table 1.2 have values that are used to calculate p as 4.1 x 1077 Qm.
For this value of p, calculate:

(i) the percentage uncertainty

percentage uncertainty = ... % [2]
(ii) the absolute uncertainty. : 0
absolute uncertain@.. ............................................. Qm [1]
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(a) Define density.

(b) Fig. 1.1 shows a solid pyramid with a square base.
pyramid,

density p
mass m

&

Fig. 1.1 *\

The mass m of the pyramid is given by 0
1
m= gl,c)s'?x2 &

where p is the density of the material of the p id,
h is the height, and

x is the length of each side of @se.

Measurements are taken as s able 1.1.
Q Table 1.1
measurement percent‘fage
uncertainty
rYs

19.5¢g +2%

X 4.0cm +5%

4.8cm +4%

(i) Calculate the absolute uncertainty in length x.

absolute uncertainty = ... cm [1]



(ii) The density p is calculated from the measurements in Table 1.1.

Determine the percentage uncertainty in the calculated value of p.

percentage uncertainty = ............ccoceeen @ .................... % [2]
(c) The square base of the pyramid in (b) rests on the horizontal f a bench.
L/
Use data from Table 1.1 to calculate the average press e pyramid on the surface of

the bench. The uncertainty in your answer is not re




