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Instructions

e Answer every question in the space provided on this paper.

Write in black or dark blue ink. Pencil may be used for diagrams and graphs.

Fill in your name, centre number and candidate number above.

Show your working: a correct method can earn marks even if the answer is wrong.

Information

e This paper has 10 questions worth 66 marks in total.
e The marks for each question or part are shown in brackets, for example [3].

Advice

e Read every question through once before you write anything.
e Use the marks in brackets to judge how long to spend on each part.
e If you finish early, go back and check your working.

Turn over »

This booklet has 13 pages, including this cover.

Print at 100% (Actual size) so diagrams keep their real measurements.



1 (a) Fig. 10.1 shows a balloon hanging from an insulating thread.

| —insulating
thread

balloon

Fig. 10.1
(i) A student gives the balloon a positive charge.

Which statement explains why the balloon becomes positively charged? Tick one box.

The balloon gains electrons

The balloon loses electrons

The balloon gains protons

The balloon loses protons (1]
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(i) The student brings a charged rod close to the balloon as shown in Fig. 10.2.

charged
rod

Fig. 10.2
State the type of charge on the rod.

[2]
(b) Electrical charges can move easily through some materials.
Draw a circle around each material that charges can move through easily.
copper plastic rubber silver wood [1]

[Total: 4]
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2 (a) Fig. 8.1 represents charges on an acetate strip and on a dry cloth.
Both the acetate strip and the dry cloth are electrically neutral.

acetate strip

dry cloth

Fig. 8.1
The student charges the acetate strip by using the dry cloth. The acetate strip becomes

positively charged.
Explain how the acetate strip becomes positively charged.
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(b) The student brings the positively charged acetate strip close to another positively charged
acetate strip. Fig. 8.2 shows this situation.

positively charged
thread acetate strip

positively charged
acetate strip

Fig. 8.2

Describe and explain what happens when the two positively charged acetate strips are close
to each other.

[Total: 5]
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3  Fig. 8.1 shows two uncharged (neutral) plastic spheres. Each sphere is suspended by an insulating
thread.

insulating
| thread

O O

Fig. 8.1

(@) Suggest a material for the insulating threads.

.............................................................................................................................................. [1]
(b) The spheres can be given a charge.
Three different experiments are carried out using the arrangements shown in Fig. 8.2.
key
O negatively charged
. positively charged
experiment 1 experiment 2 experiment 3
Fig. 8.2
For each experiment, describe the force, if any, between the spheres.
L2 (01T 14 T=T o | A PP
Loy o= 1001 o | 2 PRSP PP PPPPPT PN
2o L= T 01= S PSS
[3]
(c) State and explain how one of the plastic spheres can be given a positive charge.
.............................................................................................................................................. [2]

[Total: 6]
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4  Fig. 8.1 shows apparatus used to charge a metal plate by induction.

positively charged
plastic rod

1/metal plate

lead connected
to earth

insulator

Fig. 8.1

(a) Describe and explain how the apparatus shown in Fig. 8.1 can be used to charge the metal
plate.

Fig. 8.2

On Fig. 8.2, draw an arrow to show the direction of flow of electrons and explain how you
determined the direction.

123 (0] E=T =i o [PPSR [1]

[Total: 5]
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5 Aplastic rod becomes negatively charged when it is rubbed with a woollen cloth.

(a) Describe, in terms of particles, how the rod becomes negatively charged when rubbed with
the cloth.

(b) Alight, conducting ball is at rest on a metal table. When the rod is brought close to the ball, as
shown in Fig. 7.1, the ball jumps up towards the rod.

rod

metal table

Fig. 7.1
(i) Explain why the ball jumps up.

(ii) The ball touches the rod and falls back down to the table.

Explain why this happens.

[Total: 7]
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6 (a) A student rubs one side of an inflated balloon on her hair. This side of the balloon
becomes positively charged. Explain this.

(b) The charged side of the balloon is now brought close to a stream of water flowing from
a pipe. The original position of the stream of water is shown in Fig. 8.1.

On Fig. 8.1, write in the boxes to indicate how each side of the stream of water is

electrically charged.

Choose your answer in each case from: positive, negative or neutral.

charge is

pipe

Fig. 8.1

stream of water

charge is

balloon

2]

(c) On Fig. 8.1, draw the new position of the stream of water. Explain this new position.
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7 Fig. 8.1 shows a small, uncharged copper sphere suspended from a nylon thread, and a
plastic rod being rubbed with a woollen cloth.

nylon

thread plastic rod
woollen
cloth
copper
sphere

Fig. 8.1
The rod becomes negatively charged as it is rubbed.

(a) Explain, in terms of electrons, why copper is a conductor but nylon is an insulator.

(b) Describe how the negatively charged rod may be used to induce a positive charge on
the copper sphere.

(c) The copper sphere is given a positive charge, as shown in Fig. 8.2.

Fig. 8.2
On Fig. 8.2, draw arrows to indicate the direction and pattern of the electric field that
surrounds the positively charged sphere. 2]
[Total: 7]
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8 (a) Fig. 7.1 shows the electric field pattern around point X.

Fig. 7.1

(i) On Fig. 7.1, draw an arrow to indicate the direction of the force on a negative point
charge placed at point Y. [2]

(ii) State what is at point X to produce the field pattern shown in Fig. 7.1.

..................................................................................................................................... [2]
(b) A piece of plastic is charged positively by friction.
State what charge transfers occur during this process.
............................................................................................................................................. [2]
(c) Explain how the structure of an electrical conductor differs from the structure of an electrical
insulator.
............................................................................................................................................. [2]

[Total: 8]
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9 In Fig. 9.1, A and B are two conductors on insulating stands. Both A and B were initially
uncharged.

Fig. 9.1
(@) Conductor A is given the positive charge shown on Fig. 9.1.

(i) On Fig. 9.1, mark the signs of the charges induced at end X and at end Y of conductor B.

[1]
(ii) Explain how these charges are induced.
..................................................................................................................................... [3]
(iii) Explain why the charges at X and atY are equal in magnitude
..................................................................................................................................... [1]
(b) B is now connected to earth by a length of wire.
Explain what happens, if anything, to
(i) the charge at X,
..................................................................................................................................... [1]
(ii) the charge at.
..................................................................................................................................... [2]
[Total: 8]
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10 (a) (i) Describe whatis meant by an electric field.

(b) Fig. 8.1 shows a polystyrene ball covered with aluminium paint. The polystyrene ball is
suspended between two charged metal plates by an insulated thread.

insulated thread

| negatively charged
metal plate
positively—
charged
metal plate [ polystyrene ball
covered with
aluminium paint

Fig. 8.1
The ball oscillates between the two charged plates.

Explain why the ball oscillates.

............................................................................................................................................. [4]
(c) There is a current of 0.29A in an electrical circuit.
Calculate the time taken for a charge of 15C to flow through the electrical circuit.
tiMe = s [3]

[Total: 9]

Static electricity &  Click for more variations

stemexambuilder.com Page 13 of 13


https://stemexambuilder.com/app?subject=0625&topic=ch16-01&from=pdf
https://stemexambuilder.com/app?subject=0625&topic=ch16-01&from=pdf

