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1. ‘Trace Evidence’ relates to the ‘traces’ of tiny particles’ that may be left at crime scenes by criminals. 
i. Explain: What ‘tiny particles’ make up ‘trace evidence’.
Within forensics there are many forms of trace evidence such as, blood stains, paint, hair, and glass fragments. At a crime science, the forensic scientist will try to discover any microscopic particles recovered from the scene, to establish what is linked to the crime, how the crime took place and what part of the environment (Dawson, 2017). 
https://nij.ojp.gov/topics/articles/evidence-very-small-particles 

ii. Explain: How ‘trace evidence’ might be recovered from a crime scene, and 
In investigation smaller particles remain longer compared to larger particles in irregular surfaces such as wool fibres, it is easier for the smaller particles to remain. This is because most of the particulate trace evidence will attach onto the fabric, making it harder to dislodge by shaking, but this will be able to be recovered by brushing with a toothbrush (Bryant and Bryant, 2020). In terms of the toothbrush technique, there are many other forms of collection of evidence, such as (Jackson and Jackson, 2017): 
· Tape lifting – This technique can be used to lift fingerprints of surfaces such as glass. An adhesive tape is firmly and repeatedly rolled or patted over the item causing the trace evidence to become captured on the tape. 
· Picking – This technique can be used by picking human hair by using clean forceps or other implements.
· Clipping – This type of technique is used by clipping fingernails, this is can be done by clean scissors or clippers to obtain the evidence and packaged in a clean paper.
· Tweezer collection – This is done to collect small hairs in difficult surfaces like wool of clothing to obtain the evidence rather than trying to pick or shake it out by hands.
· Vacuum collection – This evidence is collected by a filter trap in a vacuum cleaner to obtain the evidence from an item or place (Scientific Working Group on Material Analysis, 1998).
Jackson, A. and Jackson, J. (2017) Forensic Science, 4th edition. Harlow: Pearson Education.
Bryant, R. and Bryant, S. (2020) Blackstone’s Handbook for Policing Students, 14th edition. Oxford: Oxford University Press. 
https://www.nist.gov/system/files/documents/2016/09/22/trace_evidence_recovery_guidelines.pdf 



iii. Critically evaluate the effectiveness of ‘Trace Evidence’ in criminal investigations. 
In effect of Locard’s principle of ‘every contact leaves a trace’, people at a crime scene leave and take away evidence such as fibres which they may not even know about. In the investigation of trace evidence, hair, soil, paint, and glass are mainly transferred from objects, left at the crime scene or transferred by people. The analysis of this evidence can potentially link a suspect and victim to a mutual location as well as establishing if a sequence of events took place (National Institute of Justice, 2016)
https://nij.ojp.gov/topics/articles/overview-trace-evidence .											(25 Marks)


2. Explain the importance of careful scene examination following a terrorist attack. 									
Within a terrorist attack there is many different types of documentation and evidence that needs to be carefully considered to ensure ‘traceability’ (United Nations Office on Drugs and Crime, 2009). According to Smith, et al (2006), the devices that terrorist organisations use are mostly designed by themselves, making it unique to that type of organisation. In forensic examination, if the investigator is able to identify components of the device and put it back together this may enable identification of the type group or in what era the device was made. This evidence may not be accurate and may not always link to a particular organisation like ISIS or IRLA, but if any components are discovered they can be examined, compared to different attacks and evaluated against a database.

To examine the scene, many procedures will take place to ensure no evidence becomes lost or contaminated. For instance, if it is a big scene, the EOD (Explosive Ordnance Disposal) specialist (Metropolitan Police, 2018) will lay out specific zones to a team to enable a sufficient search to each section. If this isn’t done in a big terrorist scene, evidence may be lost, not recognised, contaminated and time consuming. On the other hand, if the scene is small enough the EOD will examine it him/herself.

Also, the bomb scene examiner will ensure no contamination is or has taken place, by laying out a path where a team of people will sweep the path clear of debri. 

Further to this, dead bodies will be examined to gather components of the bomb before they are examined via dental records and DNA samples from family members. If DNA samples can not be obtained from family members, an investigating officer will attend every address to obtain and analyse toothbrushes and hair brushes of the potential person (Whetstone and Brodeur, 2017).
https://www.britannica.com/topic/police/Crime-scene-investigation-and-forensic-sciences 
https://www.unodc.org/documents/scientific/Crime_scene_awareness__Ebook.pdf  				
https://www.met.police.uk/SysSiteAssets/foi-media/metropolitan-police/disclosure_2018/july_2018/counter-terrorism-command---information-about-counter-terrorism-capabilities-specifically-bomb-trained-officer-of-the-mps 						(25 Marks)



3. Explain the purpose of forensic examination in criminal investigations and critically evaluate the effectiveness of forensic work in criminal prosecutions in the United Kingdom.					
Forensic Science is an important part of the criminal justice system (U.S. Department of Justice, 2020). According to Siegel (2002), forensic science is the use of methods of natural and physical sciences in criminal and civil law proceedings. Additionally, forensic science is carried out to investigate a variety of points at a crime scene, like:
· The truth,
· what occurred in that particular event,
· establish a sequence of events,
· convict the guilty, and
· absolve the innocent (Walport, 2015).
Additionally, forensic evidence contains a three key stage, between the recovery of evidence from a crime scene to the representation of evidence at court. The House of Lords (2019) states the three key process as: 
1. The recovery and continuity of evidence from a crime scene,
2. The analysis of evidence,
3. The interpretation and presentation of evidence findings at court.
Parliament. House of Lords (2019) Forensic Science and the Criminal Justice System. (HL 2017-2019 (333)). London: The Stationery Office. 
Walport, M. (2015) Forensic Science and Beyond: Authenticity, Provenance and Assurance. London: Open Government Licence. 
Siegel, J. (2002) Forensic Science. Available at: https://www.britannica.com/science/forensic-science (Accessed: 12 January 2021).
U.S. Department of Justice. (2020) Forensic Science. Available at: https://www.justice.gov/olp/forensic-science#:~:text=Forensic%20science%20is%20a%20critical,an%20innocent%20person%20from%20suspicion. (Accessed: 12 January 2021).

								 (25 Marks)

4.  DNA provides important evidence in criminal prosecutions:

i. Explain from where dna might be recovered at a crime scene,
DNA (Deoxyribonucleic acid) is contained in hair, saliva, bone, semen as well as blood. There are many ways where DNA can be found at a crime scene, such as:
· Bedding – This is where human hairs, sweat, semen, salvia could be found.
· Clothing - This is where human hair, sweat, salvia could be found.
· Cigarette butt, tooth pick, can or glass – This is where saliva can be found.
· Washcloth and tissues – These can obtain blood, skin cells, salvia, hair and semen (National Institute of Justice, 2020).
Inman, Keith, and Norah Rudin. An Introduction to Forensic DNA Analysis. Boca Raton, FL: CRC Press Inc., 1997.
https://www.ncjrs.gov/pdffiles1/nij/bc000657.pdf 

ii. Explain how dna samples may be recovered, and
In an sexual assault, the person should not wash any part of their body or change any clothing after the assault. Many types of DNA evidence (salvia, skin cells, hair, and semen) can be found on clothing, under fingernails, bedding, body parts or mouth region. Evidence on or inside of the victim’s body must be collected by sexual assault nurse examiner or a physician. After the assault, medical examinations must take place immediately to test for sexual transmitted diseases, treat any injured, and collect any forensic evidence such as hair, fingernail scrapings (National Institute of Justice, 2020).
According to Foran et al. (2015), clipping or scraping of the fingernails can obtain DNA from the suspect from underneath the nails. As well as, the picking or tweezer process of human hair can be obtained from the victims clothing which will consist of DNA from the suspect. 
https://www.ncjrs.gov/pdffiles1/nij/bc000657.pdf 
https://www.ncjrs.gov/pdffiles1/nij/grants/249534.pdf 

iii. Critically evaluate the effectiveness of dna as evidence.    
Since the establishment of forensic DNA profiling and the creation of DNA databases, it has maximised efforts of efficiency in DNA technology. In 1995, the UK’s National DNA Database (NDNAD) was created which has since become the biggest of such DNA databases intentionally (Amankwaa and McCartney, 2019).
Additionally, DNA examination has evolved to the point where staggering profiled successes are achieved in different types of evidence, such as:
· Semen stains – Give 90% rate of which DNA can obtained.
· Bloodstains – 87%.
· Fingernail scraping – 69%.
· Hair roots – 50%.
· Salvia – 40%.
· Drinks can or bottle – 25%.
· Watch strap – 8%.
https://www.sciencedirect.com/science/article/pii/S2589871X19300713  
(25 Marks)
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