Year 11 Additional Applied: 
What do I need to know?

FORENSIC SCIENCE

COLLECTING EVIDENCE FROM THE CRIME SCENE

· Avoid contamination by;


· Restricting access

· Wearing protective clothing

· Using appropriate methods of sampling, storage and recording

· Collecting methods

· Fibres- using sticky tape

· Soil – in a plastic pot

· Fingerprints – dusting and lifting then photographing

· Broken glass – paper bag

· Blood -  swap (cotton bud) 

· Recording

· All evidence must be labelled

· The time and date

· Where it was found

· Who collected it

· Description of what it is

· Recording impressions and marks

· Made by tyres, shoes, hands, tools, teeth

· Often make a plaster cast by mixing plaster of paris with water, pouring into the impression and allowing to set or using plasticine

· Before a cast is made the impression must be photographed

· Comparing impressions and marks

· Tyres

· Width

· Tread pattern

· Shoes

· Width

· Length

· Tread pattern

· Tools

· Width

· Length

· Shape

· Fingerprints

· Collecting using photographs

· Dusting and lifting with tape- apply dark dust which sticks to the fingerprint a photo is then taken. Tape is now stuck to it and peeled off

· Fingerprints can be loops, arch or whorls (LAW)

ANALYSING CRIME SCENCE EVIDENCE

· IONIC COMPOUNDS

· Are made of charged particles (ions)

· Metal ions are positively charged

· Non metal ions are negatively charged

· Ions with opposite charges are strongly attracted to each other they form a giant lattice

·  The bonding is called ionic bonding

· e.g. salt (sodium chloride)

· ionic compounds have high melting points are the forces of attraction between the  ions are very strong so it takes a lot of energy to break the bonds and melt them

· some ionic compounds dissolve in water

· sodium, potassium, ammonium, nitrates, sulphates and chlorides are soluble in water

· oxides, hydroxides and carbonates are insoluble 

· FORMULAS OF IONIC COMPOUNDS

· The charges in an ionic compounds add up to zero

	Positive ions
	Negative ions

	Lithium Li +
	Chloride Cl -

	Sodium Na +
	Cyanide CN -

	Potassium K +
	Oxide O 2-

	Magnesium Mg 2+
	Carbonate CO3  2-

	Iron(II) Fe 2+
	Sulphate SO4   2-

	Iron (III) Fe 3+
	

	Aluminium Al 3+
	

	Calcium 2+
	


· To name a compound match up the positive and negative
· Eg Calcium Chloride Ca 2+ with Cl 2- so the formula must be CaCl as the charges cancel out
· Eg sodium oxide Na + with O 2- so you need two sodiums for each oxygen so the formula must be Na2O
· COVALENT COMPOUNDS
· Covalent compounds come from living things (organic compounds)
· The are usually not metal and have covalent bonds
· Scientists analyse covalent compounds from blood, saliva and urine
· Examples of organic compounds are ethanol, glucose, methanol, drugs
· Water (could suggest drowning)
· Carbon dioxide (inhaled toxic gases)
· Covalent compounds have low melting and boiling points
· The atoms within the molecules are held together with strong bonds
· But in contrast the forces of attraction between the molecules are very weak
· You only need  a little energy to break these bonds so most covalent compounds are gases or liquids at room temp
· Formulas for covalent compounds
· Carbon dioxide-CO2
· Water-H2O
· Ethanol-C2H5OH
· Glucose- C6H12O6
· MICROSCOPES
· Comparison microscopes
· Allow comparisons of bullets and seeds
· Polarising microscopes
· Used on fibres and soil
· Electron microscopes
· Very powerful and produce an image that shows more detail
· Used to look at layers of paint and pollen grains
BLOOD GROUPS

· Blood is made up of red blood cells, white blood cells, platelets, plasma
· There are 4 main blood groups A, B, AB and O
	Blood group
	Antigens 
	Antibodies

	A
	A
	Anti B

	B
	B
	Anti A

	AB
	A,B
	None

	O
	none
	Anti A and anti B


· If anti A antibodies meet A antigens the blood will clot

· You can use the above to test for blood groups 

	Blood group
	Antigens
	Does it clot wit anti A antibodies
	Does it clot with anti B antibodies

	A
	A
	No
	yes

	B
	B
	Yes
	No 

	AB
	A, B
	Yes
	Yes

	O
	NONE
	no
	no


DNA PROFILING

· DNA is your genetic material found in the nucleus of your cells

· It is unique

· It can be found in skin, air, blood, semen, saliva

· DNA profiling compares DNA samples


GLASS 

· Glass and plastic can refract (bend) light

· Glass can be identified using refractive index because different types of glass bend light differently 

· You can calculate the refractive index sin i
                                                                      sin r
· Fragments of glass are too small to calculate refractive index

· You can use the oil immersion test 
· Add the sample of glass to hot oil

· Heat it

· Record the temp when the glass disappears

· Look up the refractive index at that temp

CHROMOTOGRAPHY

· Can detect different dyes and allows comparisons eg dye from a pen at the crime scene compared to dye on the pocket of a suspect

FORENSIC SCIENCE: HOW DO I

TEST FOR METAL IONS USING FLAMES

· Take a sample of the substance and put in a Bunsen flame

· Sodium- orange

· Potassium – purple

· Calcium – brick red

· Copper – blue- green 

SOLUBILITY

· Add a small amount of the substance to distilled water

· Shake

· Allow to settle

· If it is clear the substance is soluble, if cloudy it’s slightly soluble and if there is no change it is insoluble

MAKE A SOLUBLE SAMPLE INTO A SOLUTION

· Add a spatula of the sample to distilled water and shake

· Repeat until no more will dissolve

· Filter 

· Store the solution

TEST FOR CARBONATES USING DILUTE ACID

· Put the compound in dilute acid and collect the gas given off

· Bubble the gas through limewater

· If the limewater turns cloudy carbon dioxide has been given off so your substance contains carbonates

TEST FOR METAL IONS WITH SODIUM HYDROXIDE 

· Add to sodium hydroxide 

· The metal hydroxide is insoluble so they will form a precipitate

· The colour will tell you what the metal ion is

	Metal ion
	Colour of precipitate

	Calcium
	White

	Copper
	Blue

	Iron (II)
	Sludgey green

	Iron (III)
	Red brown

	Lead
	White at first but will turn colourless with more sodium hydroxide


TEST FOR SULPHATES WITH HYDROCHLORIC ACID AND BARIUM CHLORIDE

· Add some dilute hydrochloride acid then a few drops of barium chloride

· If you see a white precipitate then sulphate ions are present

TEST FOR CHLORIDES WITH NITRIC ACID AND SILVER NITRATE

· Add dilute nitric acid 

· Add a few drops of silver nitrate

· If you see a white precipitate the chloride ions are present

Example if a substance is red brown with sodium hydroxide and then white with nitric acid and silver nitrate we can presume that the substance is Iron (III) Chloride

TESTING FOR ETHANOL WITH ACIDIFIED POTASSIUM DICHROMATE

· Acidified potassium dichromate is orange

· When ethanol is added it goes green

· So if a person blows on acidified potassium dichromate with alcohol in their breath a colour change will be seen

TESTING FOR GLUCOSE USING BENEDICTS

· Add benedicts and warm

· If glucose is present it will turn, green, yellow, orange, red 

· Depends on the amount of glucose

MAKING A DNA PROFILE

· Extract DNA from sample eg skin

· Cut it up into tiny fragments

· Separate using electophoresis

· The fragments are put in a gel and an electric current passed through

· DNA is negatively charged so it moves towards the positive end of te gel

· Small bits travel faster so move further up the gel

FIND REFLECTIVE INDEX

· Draw a straight line down the middle of a piece of paper (the normal line)

· Place the glass block at right angles to the normal line

· Shine a fine beam of light at the block at an angle to the normal

· Use a protractor to measure the angle of incidence and refraction




FINDING REFRACTIVE INDEX USING OIL IMMERSION

· Immerse the glass in oil with a known refractive index and heat

· Note the temperature at which the glass appears to disappear

· Then compare to the refractive index of the oil 

USE DATABASES

· Examples include

· Dental

· Medical

· DVLA (vehicles)

· Insurance companies

· Fingerprints

· DNA

INTEPRETING AND PRESENTING EVIDENCE

· Forensic scientists must produce reports that must stand up in court

Angle of incidence





Angle of refraction








