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IB DIPLOMA PHYSICS - HL - P2 CH1- MEASUREMENTS &
UNCERTAINTIES

1 - (PHYSI/21_HL_Summer_2017_Q7) - Oscillations & Waves, Measurements & Uncertainties

A student is investigating a method to measure the mass of a wooden block by timing the
period of its oscillations on a spring.

(a) Describe the conditions required for an object to perform simple harmonic motion (SHM).  [2]

(b) A0.52kg mass performs simple harmonic motion with a period of 0.86s when attached
to the spring. Awooden block attached to the same spring oscillates with a period
of 0.74s.

mass

frictionless surface

Calculate the mass of the wooden block. [2]

(¢) In carrying out the experiment the student displaced the block horizontally by 4.8cm
from the equilibrium position. Determine the total energy in the oscillation of the
wooden block. [3]
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(d) Asecond identical spring is placed in parallel and the experiment in (b) is repeated.
Suggest how this change affects the fractional uncertainty in the mass of the block.

UNCERTAINTIES

[3]

(e) With the block stationary a longitudinal wave is made to travel through the original
spring from left to right. The diagram shows the variation with distance x of the
displacement y of the coils of the spring at an instant of time.
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A point on the graph has been labelled that represents a point P on the spring.

(i) State the direction of motion of P on the spring.

(]

(i) Explain whether P is at the centre of a compression or the centre of a rarefaction.

(2]
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2 = (PHYSI/20_ HL_Winter_2017_Q3) - Atomic,nuclear & Particle Physics, Quantum & Nuclear Physics (ahl), Measurements & Uncertainties
(a) The Feynman diagram shows electron capture.
X
W -
time e
(i) State and explain the nature of the particle labelled X. [3]
(i)  Distinguish between hadrons and leptons. [2]
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(b) Particles can be used in scattering experiments to estimate nuclear sizes.

()  Outline how these experiments are carried out. [2]

(i) Outline why the particles must be accelerated to high energies in scattering
experiments. [3]

(¢) State and explain one example of a scientific analogy. [2]
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(d) Electron diffraction experiments indicate that the nuclear radius of carbon-12 (1§C)
is 2.7x107°m. The graph shows the variation of nuclear radius with nucleon number.
The nuclear radius of the carbon-12 is shown on the graph.
4_ ............................................................
H —15 *‘““““E’ ------------------------------
nuclear radius / 107°m cérbon%12
0 T T
0 12 24
nucleon number
(i)  Determine the radius of the magnesium-24 (f‘;Mg) nucleus. [2]
(i) Plot the position of maghesium-24 on the graph. [1]
(i) Draw a line on the graph, to show the variation of nuclear radius with nucleon
number. [2]
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CH1- MEASUREMENTS &
UNCERTAINTIES

a acceleration/restoring force is proportional to displacement v’
and in the opposite direction/directed towards equilibrium v’
b ALTERNATIVE 1
r_m,
T m,
mass=0.38/0.39 «kg» v
ALTERNATIVE 2
m _q
«seof T = 211‘/;» k=28 eNm'» v
m
«se of T = 2n,‘/;» m=0.38/0.39 «kg» v
¢ o=« 5= 85 wads 'y ¥
74
total energy = % 0.39+85%<(4.8:107) ¥
=0.032 «J» ¥
d spring constant/k/stiffness would increase v’
T would be smaller v/
fractional uncertainty in T would be greater, so fractional uncertainty of mass of block would
be greater v
e [i |lfty
ii | coils to the right of P move right and the coils to the left move left v/
hence P at centre of rarefaction v/
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2 = (PHYSI/20_ HL_Winter_2017_Q3) - Atomic,nuclear & Particle Physics, Quantum & Nuclear Physics (ahl), Measurements & Uncertainties

a i «electron» neutrino v/ Do not allow antineutrino
it has a lepton number of 1 «as lepton number is conserved» v’
it has a charge of zero/is neutral «as charge is conserved» Do not credit answers referring to energy
OR
it has a baryon number of O «as baryon number is conserved» v’
a ii hadrons experience strong force Accept leptons experience the weak force

OR

leptons do not experience the strong force v/

hadrons made of quarks/not fundamental
OR

leptons are not made of quarks/are fundamental v’

hadrons decay «eventually» into protons
OR

leptons do not decay into protons v’

Allow “interaction” for “force”
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