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¢ The video below shows how toys have developed over time.

(4 marks)

Question 1a

Question 1b

Question 1¢

(11 marks)

(10 marks)

(16 marks)

(20 marks)

(8 marks)

(8 marks)

(10 marks)

(13 marks)

throughout history.



have been made of various materlals throughout hlstory

oldest known toy is thought to be a 4500-year—old doll found in Turkey. To

qu pment was found with the doll. The dall s‘hhead was made from terracotta,

had hair made of human hair. |

her toy that is thought to be abo.ut th’e*s ‘
ith stones inside. | i

*hnology has developed, dlﬁerentmatenals have been used to make toys. ln
L facturers were maklng toys usmg excntmg new rad|oact|ve materials such as

us 'd have to meet strict safety standards.



Terracotta is made from baked clay. Clay is composed of a number of minerals including k
One of the main compounds found in kaolin is nacrite. The formula for nacrite is Al,Si;O5(OH),.

State the number of oxygen atoms in | Two of the elements in nacrite are

. nacrite. aluminium and silicon. Identify the group
and period of each element.

3Aluminium:  Group+|  Period v
Period

1 l,,,_',,‘.”Hy' x, ]l 2

Silicon:
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The Slinky was invented in 1943 and was made of a type of high carbon steel.

High carbon steel is composed of iron with carbon and manganese. In the 1970s, plastic
became more common and a large number of cheaper Slinkys were produced from this new
material.
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= ~ Type of carbon-based steel %Carbion 7' %Manganese% lron [ ————

il Propertles
Low carbon steel e 0.25 0. 40 99. 35

7 Loses its shape easﬂy o
Ductlle and Iong wearing »
Strong and holds shape memory !

Medium carbon steel 7 LI 165 | 97.81
High carbon steel 0.95 090 98.15
Very hlgh carbon steel 210 i ‘0.00”

Select the term used to describe the il Suggest why low carbon steel and very

~ mixture of iron, carbon and manganese high carbon steel would be unsuitable t
- that makes up steel. . make a Slinky.

Low carbon steel:

' Allotrope
Alloy
Compound
Ester
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| v 'eeded to make a Sllnky assurr
lron lee your answer to 2 S|gn|f cant figures.




The image below shows how toy figures have been made by melting lead and pouring it into
clay casts. Once the molten lead has been poured into the cast it is left to cool.

A scientist heated some lead to form a ' i
liquid. The temperature of the metal was

then recorded as it cooled. The graph
produced from the data looked like this.
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Use the tool to draw the arrangement of the lead particles at point A and point B. You should e
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include at least six particles in each diagram.
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In the 1950-1960s, the radioactive element radium was used to coat the numbers on watches.
The numbers glowed in the dark so it was possible to see the time at night. The workers that

painted the dials often became ill after long exposure to the paint.
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Question 3 ( 10 marks)

As society became fascinated with nuclear power, children’s toys were produced to encourage
them to learn all about radioactive elements. |

The Atomic Energy Lab in the image contained radioactive lead (Pb-210), ruthenium (Ru-106),
zinc (Zn-65) and polonium (Po-210).
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Question 3 (10 marks)

Today, toys that glow in the dark do not contain radioactive materials but rely instead on the
properties of strontium nitrate and zinc sulphide to emit light.

% Scroll down to continue




HHETTTT

il




‘.. T T TR TN TR (L TTER T T
m\m igw L

I ’M i
i T

n the balanced symbol equatlon for the word equation in part (a) Y
de state symbols in your equation.
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;Outlihé-_ Why having toys with zinc sulphide' would be better for your health than -
radium. | |
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, heutrons and electrons in an atom of %49 Po and

‘thé number of protons

termine
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- Select the hazard symbol that would be used on the Atomic Energy Lab toy if it were :
today.
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different hydrogels.

The students followed the method below:
BT Meas&re lo o{- the first
hydrogel amd place it in a
500 cm’ beaker. -

2. Measure 400 cw’ o{ 5. Add the water to the

diskiicd daren :e:ker (owl’ammg the
y rogel

4. Measure the volume

water that is not abs'orbedf
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| Organize and present the stu
| data collected during the expe

Create New Table
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According to a study carried out by the Environment Agency in the UK, 2-3 % of all household
waste is estimated to be disposable nappies. This is approximately 3 x 10° nappies, equivalent
to approximately 5 x 108 kg of waste (nappy + body waste) each year.

The alternative is reusable nappies. Reusable nappies reduce the demands on landfill but they

affect the environment in other ways due to the water and energy used in washing and drying
them.

Scroll down to continue




res Th|s lnformatlon |s ba sed on napp es belng used for 2.5 ye
vﬁr made from plastic backlng, hydrogels and an absorbent materlal (

Factor |

Cotton nappy

plastic outer (
has not been ir
figures below)

What the nappy is made of i

_hydrogels, paper

Making the nappies:
Mass of plastics used
(including hydrogel) / kg

15

Are peéticides used? | N6
Mass of fluff pulp used / kg ' 108
Mass of cotton used / kg ) 0

Energy used / kWh 338

Water used that will be polluted
afterwards / dm?® 10500

 Total raw materials used / kg 123




Using the napp:es
How many times is the same
nappy used? ‘

Energy used in laundrylkWh

»

Mass of detergents used / kg

Water used that will be po‘ll_uted
afterwards / dm?

Disposing of the nappies:
Mass of waste / kg

221

Where solid body waste
(faeces) ends up

In landfill sites







‘Question 5b (15 marks)
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A student wants to investigate five different brands of nappies to determine which one absorb |

S
the most liquid. Disposable nappies will contain a mixture of hydrogel and fluff pulp as
absorbents.

Inner nappy

— Absorption layer

Distribution layer

e HydrOQe'
A‘_ Outer nappy

vn to continue

that the student could follow to identify the brand that absorbs the mos




"

N

ient

ill collect su
he method you will use

ien




i Nappy composmon T

Fluff pulp / g

Hydrogei / /g

Total mass of fluff pulpﬂ+ hydrogel lg g

Water absorbed by ﬂuff pulp / g

Water absorbed d by hydrogel I g

Nappy S total absorptlonl gwr B

s
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235

i 356

i 170 2

591 Rl
634
1068
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Distilled water
Tap water
Urine

dded to 10 g of hydrog

S 111100
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iable below shows data about the mass of different liquids that can be abs
ogel. A solution of sodium chloride can be used to model urine.

Filter paper

Sodium chloride

| Charcoal

Inner nappy
Absorption layer
Distribution layer
Hydrogel

Outer nappy

The data in the table shows that hydrogel does not absorb urine very well. Use the two diagr:
fo suggest the function of fluff pulp in nappies.
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ducers use dyes to make some nappies look appealmg A new

} eleased but is suspected to have caused skin irritation due to the dy_,_r
are being tested using chromatography.

_mple of three nappies were analysed using chromatography. The results al_'e shoy

1 the potentlal hazards of four dyes.

ye B . pers
:Not harmful Irritant







' 'Qmatography, the Rf value compares,the‘dié“t‘éhce imo‘ved by each spdts /
moved by the solvent front. Calculate the Rf Vvalue of the spot responsible for the

~ Recalled Dye A DyeB Dye C Dye D
nappy sample Not harmful Not harmful Irritant Not harmful
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ph sueai propertles requnred |n a coffee cup \ 3 | H“ ”lh NH“

; vantages and disadvantages that PLA has comp r,\e;w
B

would make a suitable replacement for P ET.
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' Most plastlcs are made from chemicals

' thatcomefrom 0|I
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Iastlc, s recycled it is broken down‘a d ‘
nd made into household itemé;uthaﬁhe n ‘e‘sold to generate income in

cally developed countries. In spmeareas of the world this refashioning
‘ | - i |

"stalnable alternative, plastlcs oan b

I
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need to be stored carefully as they are senS|t|ve to the environment and may
: efore use. Algae-based plastlcs biodegrade quickly and do not leave behin‘ i
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