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2 | A vibrating bar is positioned so that it touches the surface of the water in a ripple tank.

Answer all the questions in the spaces provided.

Section A

The table gives details of some units of energy.

| Complete the table by filling in the blank spaces.

it | symeol | MRS
joule J 1
kilojoule kJ
glgajoule 1000000000
mJ 0.001

The lines on the diagram represent the crests of the wave produced.

vibrating bar ST

X

Y

18cm

water
/

[ ripple tank

(2]

(a) Explain why each crest is also a wavefront. .........cccecvrivivnrneecnnirnnnnccned e

' (b) Calculate the wavelength of the wave produced by the vibrating bar.
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(c) The wave took six seconds to travel from position X to position Y.

Calculate the frequency of the wave.

frequency of wave = ............coooovemoomo

(d) Calculate the speed of the wave.

Give the unit for your answer.

SPEEAOIWAYE = .., churihnsessisiion et st st bt see s

3 Aspanner is used to turn a nut in the direction shown by the arrow.

nut
spanner

(a) Force is applied to the Spanner at one of the positions shown.

Draw an arrow from point R, S, T or U to show the position and direction of the smallest force

needed to turn the nut.

(b) Explain your answer to (a).

......................................................................................................................................
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4 | Astudent is given the circuit shown.

J\

ORRX

(a) The student uses an ammeter to measure the total current flowing through all three lamps.

On the circuit diagram, show the position of this ammeter by drawing the correct symbol. [1]
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(b) (i) The student closes the switch.
The readings on the meters appear as shown.

Read and record the current and voltage values.

GUIFBNE = i, taastonsenmsinsiviissscs A VellEge =it s suiiiil Vv |
| [
(i) Use your readings from (b)(i) to calculate the effective resistance of the three lamps.
effective resistance = ............occooovoeroooo Q [1]
(i) The resistance of each of the three lamps used by the student is identical. |
Use your answer from (b)(ii) to determine the resistance of a single lamp.
Show your working.
resistance of a single 1amp = ...........cooovveeremrvoo Q [2]
© UCLES & MOE 2020 5105/02/S/0/20
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Section B
Answer any two questions from this section in the spaces provided.
5 | Acar accelerates uniformly from rest for 3.0s and reaches a speed of 10m/s.
The car then accelerates uniformly for 4.0s to reach a speed of 50m/s.
This speed is maintained for 3.0s.
The driver then applies the car brakes. The car slows down uniformly and takes 5.0s to come to
rest.
(a) (i) Using the above data, plot a graph on the grid to show how the speed of the car varies
with time.
Mark each point with a cross (x). [1
(ii) Draw lines to complete your speed-time graph. [1]
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(b) (i) Calculate the acceleration of the car as its speed increases from 10m/s to 50m/s.

|
acceleration = ............oceovueoveeeo m/s? [1]

(i) Calculate the distance the car travels from time 3.0s to time 10.0s.

Show your working.

distance travelled = .............cooocoemrmreeneioosoooo m [2]
(c) State whether speed is a scalar or vector quantity. Explain your answer.
.......................................................................................................................................... . M
(d) Describe how the energy of the car changes when the car slows down.
........................................................................................................................................... « 2]
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J
6 2 student uses the apparatus shown in the diagram to investigate the effect of colour on the

bsorption of infra-red radiation.

Four identical containers E, F, G and H are each painted a different colour.

glass tube et =Y santziner colour of
container
drop of coloured water\ E silver
airtight stopper F white
air G black
container H grey

The containers E, F, G and H are placed at equal distances from an electric heater emitting
infra-red radiation.

The electric heater is switched on for 10 minutes.

‘(a) Explain why the drop of coloured water rises up the glass tube when the electric heater is
‘ switched on.

...................................................................................................................................................

(b) State and explain which of the containers, E, F, G or H, will cause the drop of coloured water
to rise up the tube the fastest.

CONTAMNGT .. cvcassissvisessssvusritinsmmnsennss cosamaanesesanaisn
PoTel 1o L1 o ————E R R
............................................................................................................................................. [1]
| (c) The electric heater has a power of 1.8 kW.
| An electricity company charges 22 cents per kWh used.
| Calculate the cost of using the electric heater for 10 minutes.
| COSET scvunasmsmestenibrinsissbaniomepuantsmpas s cents [1]
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(d) The 1.8kW electric heater is connected to a 240V supply.

Calculate the current flowing through the electric heater.

current flowing = .......c.ooueeeeoueeeeeeeeo LA 1]

(e) The student has a choice of 1A, 2A, 5A, 10A and 13A fuses. State which fuse should be
placed in the plug that is fitted to the electric heater. Explain your choice of fuse.

(f) The student then plans a new experiment.

The student takes one set of apparatus but replaces the glass tube with a thermometer. The
bulb of the thermometer is inside the container.

The student plans to measure the temperature of the air inside the container before the
electric heater is turned on, and then turn on the electric heater and measure the temperature
of the air inside the container at one-minute intervals for 10 minutes.

Construct a results table for the student to use. The table should contain all appropriate
headings and units.

| (2]
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(a) Describe how a student can find the centre of gravity of the thin piece of metal shown below.

thin piece of metal

hole

\ The metal has four small holes drilled around the edge.
\ The student is provided with the following apparatus to set up the experiment.
e cork with pin passing through it

« retort stand with boss and clamp
e piece of string and small mass

...................................................................................................................................................
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(b) A2kgmass is dropped a distance of 0.60 m onto a bench. The effects of air resistance should
be ignored.

(i) Calculate the change in the gravitational potential energy of the mass.

Use g = 10N/kg in your calculations.

|
change in the gravitational potential energy = ......cccccoieciiiiienscenir s +Jd 1

(i) How much kinetic energy does the mass have just as it hits the bench?

KISt ONBRTY S oinnpursasnesisinmassnensaisssvonsinsnpusionssrasas J [1]
(iii) Calculate the velocity of the mass just as it hits the bench.
valocily OF IHE MasE = .cniimiswunsmminisdasnmiriissinminmsesy m/s [2]
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