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[image: image11.png]Calculate the wavelength of a radio wave whose frequency is 252 kHz.
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[image: image78.png]The diagram shows the forces acting on a train which was travelling horizontally.

{JRescrn

A train of mass 30000 kg started from a station and accelerated at 0.5 m s to reach
its top speed of 50 m 5™ and maintained this speed for 90 minutes.

As the train approached the next station the driver applied the brakes uniformly to
bring the train to a stop in a distance of 500 m.

@

(@if)
(i)
(i)
W)

Calculate how long it took the train to reach its top speed.

Calculate how far it travelled at its top speed.

Caleulate the acceleration experienced by the train when the brakes were applied.

‘What was the force acting on the train when the brakes were applied?

Calculate the kinetic energy lost by the train in stopping.

@
©
©)
©
©)
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[image: image79.png]A diver is swimming in a lake at a depth of 5 m.
He then dives deeper until he reached a depth of 30 m.
Calculate the increase in pressure on the diver at this
new depth.

(10)




[image: image80.png]density of water = 1000 kgm™: g=9.8ms™
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[image: image81.png]A skateboarder with a total mass of 70 kg starts from rest at the top of a ramp and accelerates
down it. The ramp is 25 m long and is at an angle of 20° to the horizontal. The skateboarder
has a velocity of 12.2 m s™ at the bottom of the ramp.

25 m long ramp

radius = 10 m

Calculate
(i) the average acceleration of the skateboarder on the ramp.
(i)  the component of the skateboarder’s weight that is parallel to the ramp.
(iif) ~the force of friction acting on the skateboarder on the ramp. (18)

The skateboarder then maintains a speed of 10.5 m ™! until he enters a circular ramp
of radius 10 m.

‘What is the initial centripetal force acting on him?
‘What is the maximum height that the skateboarder can reach? (12)

Sketch a velocity-time graph to illustrate his motion. @

(acceleration due to gravity =9.8 m s™)
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[image: image82.png]When a sphere of mass 500 g is attached to a spring of length 300 mm,
the length of the spring increases to 330 mm.

Calculate the spring constant. 9)




[image: image83.png]The sphere is then pulled down until the spring’s length has increased to 350 mm
and is then released.




[image: image84.png]What is the maximum acceleration of the sphere? ©)

(acceleration due to gravity = 9.8 ms2)
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mass of the earth = 6.0 x 10> kg; radius of the earth = 6.4 x 10° m)
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[image: image93.png]A nuclear revival is possible. The global reserves of uranium could support a much larger
number of reactors than exist today. Nuclear power generation could increase from
three hundred gigawatts today to one thousand gigawatts by the year 2050, saving the




[image: image94.png]How much energy is generated worldwide every minute by nuclear power today?  (7)
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[image: image154.png]The sound intensity level at a concert increases from 85 dB to 94 dB
when the concert begins. By what factor has the sound intensity increased? )
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[image: image178.png]‘What is the maximum energy that can fall on an area of 8 m” in one hour if the solar
constant is 1350 Wm™?
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[image: image179.png]How much energy is required to raise the temperature of 500 litres of water from
20 Cto50 C? (@)




[image: image180.png](specific heat capacity of water = 4200 J kg™ K ': density of water = 1000 kg n

1litre= 10" m’)
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(iv) A vacuum cleaner has a power rating of 900 W.

What is the most suitable fuse to use in the plug of the vacuum cleaner? 
(9)
                                                                     


(v) Why is a fuse of a lower rating unsuitable? 
                (6)
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[image: image214.png]Plugs are used to connect electrical appliances in the home to the 230 volt ESB supply.
Modem plugs contain a small fuse which comes with a rating of 1A, 2A, 3A, 5A or 13A.

The electrical energy supplied by ESB to the home is measured in kWh (kilovatt-hour).




[image: image215.png]A coffee maker has a power rating of 800 W.
‘What is the most suitable fuse to use in the plug of the coffee maker?

)




[image: image216.png]If the coffee maker was in use for 150 minutes, calculate:
(vif) The number of units of electricity used by the coffee maker.  (10)
(vii) The cost of the electricity used if each unit costs 15 cent ©
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[image: image217.png]A 64 UF capacitor in a defibrillator 1s charged to a potential difference of 2500 V.
The capacitor is discharged through electrodes attached to the chest of a heart attack victim.

Calculate
(1)  the charge stored on each plate of the capacitor:

(i) the energy stored in the capacitor:

(i) the average current that flows through the victim when the capacitor discharges
in a time of 10 ms:

(iv) the average power generated as the capacitor discharges (30)
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[image: image218.png]The two headlights of a truck are connected in parallel to a 24 V supply.
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[image: image245.png]What is the average emf induced in a coil of 20 turns when
the magnetic flux cutting it decreases from 2.3 Wb to 1.4 Wb in 0.4 s? )
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[image: image268.png]An mvestigation was carried out to establish the relationship between the current tlowing in a
photocell and the frequency of the light incident on it. The graph illustrates the relationship

I

52%10%Hz




[image: image269.png]Using the graph, calculate the work function of the metal

What is the maximum speed of an emitted electron when light of wavelength 550 nm
is incident on the photocell?

Explain why a current does not flow in the photocell when the frequency of the light
is less than 5.2 x 10" Hz (1)




[image: image270.png]Planck constant = 6.6 x 107* T s: speed of light =3.0 x 10° m's™;
charge on electron = 1.6 x 107*° C: mass of electron =9.1 x 107" kg)
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[image: image271.png]Americium-241 has a decay constant of 5.1 x 107 s,

Calculate its half life in years,

©
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[image: image285.png]An electron is emitted from the cathode and accelerated through a potential difference of 4 kV/
in a cathode ray tube (CRT) as shown in the diagram.

How much energy does the electron gain? What is the speed of the electron at the anode?
(Assume that the speed of the electron leaving the cathode is negligible.) (18)
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[image: image298.png]‘Write a nuclear equation to represent the splitting of a lithium nucleus by a proton.
Calculate the energy released in this reaction. @1




[image: image299.png]Cockeroft and Walton's apparatus is now displayed at CERN in Switzerland, where
very high energy protons are used in the Large Hadron Collider

Inthe Large Hadron Collider, fwo beams of protons are accelerated to high energies in
a circular accelerator. The tivo beams of protons then collide producing new particles.
Each proton in the beams has a kinetic energy of 2.0 GeV.





[image: image300.png]‘What is the maximum net mass of the new particles created per collision? as




[image: image301.png](mass of alpha particl
‘mass of lithium nucleus = 1.1646 x 107 kg speed of light
charge on electron = 1.6022 x 107 C)

6726 107 kg
0079 x 10° ms7l;
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[image: image302.png]In a circular accelerator, two protons, each with a kinetic energy of 1 GeV.,
travelling in opposite directions, collide.

After the collision two protons and three pions are emitted.

‘What is the net charge of the three pions? Justify your answer.
Calculate:
(i) the combined kinetic energy of the particles after the collision:

(ii) the maximum number of pions that could have been created
during the collision.

(charge on electron = 1.6022 x 107" C; mass of proton = 1.6726 x 107" k;
mass of pion = 2.4842 x 10™* kg speed of light =2.9979 x 10°m s™)

©)

@
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[image: image303.png]What is the velocity of a proton when it is accelerated from rest through a potential
difference of 700 kV? (12

Write a nuclear equation to represent the disintegration of a lithium nucleus when
bombarded with a proton. ©)

Calculate the energy released in this disintegration. (12)





[image: image304.png](charge on electron = 1.6022 x 107 C; mass of proton = 1.6726 x 1077 kg:
mass of lithium nucleus = 1.1646 x 107 kg: mass of helium nucleus = 6.6443 x 10~ kg:
speed of light =2.9979 x 10° m s™)
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[image: image305.png]During a nuclear interaction an antiproton collides with a proton. Pair annihilation
takes place and two gamma ray photons of the same frequency are produced.

What s a photon? Calculate the frequency of a photon produced during the interaction.(12)




[image: image306.png]A neutral pion is unstable with a decay constant of 2.5 x 10'* s™. What is the half-life
of a neutral pion? ®

(mass of proton=1.673 x 10" kg: Planck constant = 6.626 x 107* I s;
speed of light =2.998 x 10°ms™)
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[image: image307.png]In beta decay. a neutron decays info a proton with the emission of an electron. Write a
nuclear equation for this decay. Calculate the energy released during the decay of a
neutron. @




[image: image308.png](mass of neutron = 1.6749 x 107 kg: mass of proton = 1.6726 x 107 kg
mass of electron = 9.1094 x 10! kg; speed of light = 2.9979 x 10°m s™)
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[image: image309.png]The following reaction represents pair production.

Yot

Calculate the minimum frequency of the y-ray photon required for this reaction to occur.

(15)




[image: image310.png](mass of electron=9.1 x 107! kg: speed of light, ¢ =3.0 x 10°ms™:
Planck constant, # = 6.6 x 107*Ts)
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[image: image311.png]When a lithium nucleus (] Li) is bombarded with a high-energy proton, two a-particles are produced.
Write a nuclear equation to represent this reaction. (12)
Calculate the energy released in this reaction. (12)

kg; mass of lithium nucleus = 1.1646 x 102 kg;
3.00x10°ms™)

(mass of proton = 1.6730 x 1
mass of a-particle = 6.6443 x 10

kg; speed of light, ¢
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