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TWENTY FIRST CENTURY SCIENCE EQUATIONS

Useful Relationships

Explaining Motion

d = distance travelled

spee
P time taken

momentum = mass x velocity

change of momentum = resultant force x time for which it acts
work done by a force = force x distance moved by the force
change in energy = work done

change in GPE = weight x vertical height difference

kinetic energy = % x mass x [velocity]?

Electric Circuits

resistance = voltage
current

.

VS NS

energy transferred = power x time

power = potential difference x current

energy usefully transferred

total energy supplied x 100%

efficiency =

The Wave Model of Radiation

© OCR 2009

wave speed = frequency x wavelength
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Answer all the questions.

The diagrams show the electrons in the outer shell of different elements from the Periodic Table.
A B C D E

(@) (i) Which diagram could be for an element in Group 77?

ANSWEN ..o [11

(ii) Which diagram could be for an element with properties similar to sodium?

ANSWEN ..o [11
(b) Element D will form an ion with a single negative charge.

On the diagram below, show the electron arrangement for the outer shell of the ion of
element D.

1]
[Total: 3]

© OCR 2009 Turn over



4

2 A plumber uses a blowtorch to mend a water pipe.
When the blowtorch flame touches the pipe the flame goes green.

[

%‘J\

(@) Emily uses a spectroscope to look at the flame.
This is what she sees.

She finds the spectra of five different elements in a book.

[ T1 [T 1 [ ] [ | C

I [T e T 11 | D

I [ ] I I | E

Which element, A, B, C, D or E, caused the colour of the flame?

answer ...,

© OCR 2009
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(b) A flame usually produces several spectra at the same time.
The spectrum below shows that two different elements are present.

LTI [T [T 1 [ I l

Use the sample spectra to decide which two elements are present.

11 [T 1 [ 1 [ | C

I [T 1 11 | D

ANSWELS ..oooveeiiiei e, and ......cooceiiiiee [1]1

[Total: 2]
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Mary compares chlorine with iodine. She knows that chlorine is a highly reactive element that
forms unreactive compounds.

(@) Mary asks her friends what they know about chlorine and iodine and their compounds.

Salma
lodine is less
reactive than
chlorine.

Julia

lodine compounds are more
reactive than chlorine
compounds.

Daniel
lodine compounds are less
reactive than chlorine
compounds.

Tom

lodine and chlorine are both
halogens, so they are just
as reactive.

Kate

Neither iodine nor chlorine
compounds can react, it is
the element that reacts.

Brad
lodine is more reactive
than chlorine.

(ii) Who has made the correct statement about the reactivity of the compounds of chlorine
and iodine?

© OCR 2009
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(b) One compound of chlorine is potassium chlorate, KCIO.

Draw a around a possible formula for sodium bromate.

NaBr KBO, NaBrO
NaCl0, KBrO, NaBrO,
1]
(c) Large amounts of chlorine are used to make calcium hypochlorite bleach.
(i) Calcium hypochlorite, Ca(OCl),, is made of two types of ion. One of these is Ca**.
Put a around the formula of the other type of ion in calcium hypochlorite.
Cl- CL2 oCi- oJo7 Koy
1]
(ii) When calcium hypochlorite reacts with dilute acid, water and oxygen are formed.
Fill in the boxes to balance the equation.
Ca(OCIl), + HCI — 2CL, + H,O + CaCl,
[2]
(d) Chlorine will form chlorine dioxide, CIO.,.
Chlorine dioxide solution is unstable, and breaks down into chlorine and oxygen gases.
Write a balanced symbol equation, including state symbols, underneath the word equation.
chlorine dioxide —> chlorine + oxygen
[3]
[Total: 9]
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Selina is running in a marathon.

%

(a) During the race Selina gets hot.
The sentences A, B, C, D, E and F describe how her body cools down.
They are in the wrong order.
A The sweat evaporates from her body.
Her brain stimulates her sweat glands.
Her muscles are respiring and producing heat.
The sweat glands produce more sweat.

The sweat carries heat away from her body.

m m oo

Her brain detects an increase in body temperature.

Put the letters A, B, C, D, E and F in the boxes in the correct order.
The last one has been done for you.

[4]

© OCR 2009
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(b) Sweating is one way that the body maintains a constant temperature.
Why is a constant body temperature important?

Put a tick (v') in the boxes next to the two best answers.

Enzymes are made of carbohydrate.

Enzymes slow down chemical reactions in cells.

Enzymes work best at an optimum temperature.

Enzymes are denatured at low temperatures.

Enzymes can stop working at high temperatures.

[2]

(c) Blood vessels supplying capillaries in the skin are also important in maintaining body
temperature.

The sentences show changes that happen as the body becomes overheated.
Put a around the correct word to complete each sentence.
As the body gets hotter, the blood vessels supplying the capillaries in the skin ...
constrict dilate move upwards
The blood flow through the capillaries ...
decreases increases remains constant

Energy loss from the skin ...

decreases increases is prevented
This process is called ...

hypothermia vasoconstriction vasodilation

[4]

[Total: 10]
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5 Selina must take regular drinks of water during the race.
This is to keep the water level in her body balanced.

(@) Why is a balanced water level important?

Put a tick (v') in the box next to the best answer.

So that the body does not overheat.

To keep the cell contents at the correct concentration.

So that the kidneys can continue to produce urine.

So that blood can reach every part of the body.

(b) Urine production is controlled by a hormone called ADH.
ADH controls the concentration of the urine produced.

]

Draw lines to link each response to its correct stimulus, and to link each response to its

correct effect.

stimulus response

blood salt
concentration rises

blood salt _ more ADH is
concentration falls secreted
blood sugar .
concentration rises less ADH is

secreted
blood sugar

concentration falls

© OCR 2009

effect

a small amount of
concentrated urine
is made

a small amount of
dilute urine is made

a large volume of
concentrated urine
is made

a large volume of
dilute urine is made

[2]
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(c¢) Urine production is controlled by a negative feedback process.

What is negative feedback?

Put a tick (v') in the box next to the best answer.

A process that maintains any change to a system’s steady state.

A process that reverses any change to a system’s steady state.

A process that increases any change to a system’s steady state.

A process that is not influenced by a system’s steady state.

]

[Total: 4]
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6 Dan drops a ball onto the floor. The ball bounces several times.

The graph shows how the velocity of the ball changes with time.

+3

+2

+1 /

\_/eloc/ity 0 ,/ /1 Al timein
inm/s 01 02 03 04’ 05 0.9/0.7/0.8 seconds
1 /
2
-3

(@) When is the velocity of the ball negative?

Put a tick (v) in the box next to the correct statement.

when the velocity is increasing

when the velocity is decreasing

when the ball is moving upwards

when the ball is falling downwards

]

© OCR 2009
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Complete the sentences.
Choose the best words from this list.
decreases increases stays the same
As the ball falls towards the floor its VEIOCItY ............eeeeviiiiiiiii e .
This is because its gravitational potential energy ...........cccccceeeiiiiiiie

SO its KINEtiC €Nergy ......cccveevveiiiiieeeee e :

If there is no air resistance, the total energy of the ball ... as
it falls.
[3]
[Total: 4]
Turn over
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Jake rides a bike in a race.

Jake and his bike have a weight of 800N.
Jake and his bike can reach a momentum of 1200kgm/s in 6s from a standing start.

(a) What is the resultant force on the bike during those 6s?

Put a around the correct answer.

200N 800N 1200N 7200N
[l

(b) Which of these distance-time graphs is correct for Jake as he speeds up?

distance distance distance distance
A A A
0 time 0 time 0 time 0 time

ANSWES .cooeeeeiieeeieeeeeeeeeee, [1]1

© OCR 2009
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(d)
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Complete the sentences.
Choose the best words from this list.
counter driving gravitational kinetic
momentum tension work
Jake supplies the ......oovevvveeiiiiiiiiiiieeeeeeeee force for the bike.
Air resistance supplies @ ....ccooveveeeiiiiiiiiiiiiiiiiiieeeee, force.
For the momentum of the bike to increase, the ... force must be greater

thanthe ..o force.

[2]
Jake wears a cycle helmet. This protects him if he has a crash.
How does it protect him?

Put a tick (v') in the box next to the correct answer.

It increases the duration of the impact for his head.

It decreases the duration of impact for his head.

It reduces the momentum change of his head.

It absorbs all of the kinetic energy of his head.

]

[Total: 5]
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8 Dave uses a sled to slide down a hill.

(a) Complete the energy transfer diagram for Dave as he slides down the hill.
Use words from the list.

gravitational potential energy
heat energy
kinetic energy

work

]

(b) Dave and his sled lose 7800J of gravitational potential energy (GPE) as they slide down the
hill.

The weight of Dave and his sled is 650 N.
How should Dave calculate the vertical height he has fallen?

Put a around the correct answer.

7800 650
650 7800 x 650 7800 -

© OCR 2009
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(c) At the bottom of the hill, Dave and his sled have a kinetic energy of 4680J. The mass of Dave
and his sled is 65kg.
How fast are they moving at the bottom of the hill?
Who has calculated the correct answer?

ANSWEN ..o eeeeees [1]

(d) The columns show the forces on Dave and the sled, and the direction of the force.

Draw lines to connect each force on Dave and the sled to the direction of the force.

force direction of the force
weight vertically up
up the slope

vertically down

reaction
down the slope
friction at right angles to the
slope
[2]
[Total: 5]

END OF QUESTION PAPER
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