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Part II
31
(a) A – alveoli      lungs
      B – villi           small intestine 
(b) 
· Large surface area
· Thin membrane
· Moist surface
· Well vascularised
· Concentration gradient maintained
(c)
· Air moves in and out of the lumen
Blood continuously moves through the capillaries surrounding the alveoli
(d)
· Amino acids
· Glucose
(e) 
· Active transport requires energy and
· Moves particles against the concentration gradient
· Passive transport does not require additional energy
· And moves particles along the concentration gradient from where there is a high concentration to where there is a low concentration
(f) passive transport occurs – in the kidney nephron or into the capillaries in tissue
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(a) QSPR
(b)  chromosome
(c) 
· growth
· repair/maintnenance
(d)
· uncontrolled
· mitosis
(e) 
· the disease causing cell is your own and
to stop it you need to destroy some of your own body cells without destroying all of your body cells
Metastasis
· bacteria are usually growing between the cells
 and can more easily be destroyed by drugs that affect them but not your own body cells
(f)

 
	
	Mitosis
	Meiosis

	2 nuclear div
	FALSE
	TRUE

	4 cells prod
	FALSE
	TRUE

	Produces diploid cells
	TRUE
	FALSE

	Produces egg and sperm
	FALSE
	TRUE
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(a)
· temperature
(b)
· enzyme activity will increase/decrease as the
·  temperature is increased/decreased
(c)
· amount of substrate
· Time for the reaction
· Volume of solvent/concentration of substrate
· Type of enzyme and substrate
(d) see graph – 5 marks
Title   -1
Labelled axis  -1/2
Units -1/2
Each point -1/2
Scale on axis -1
(e) it is continuous data
(f) 
· From 15-30C there is a slow steady rise in the rate of enzyme activity from 12to 42 µm/mL  - as the temperature increases there is more energy to drive the chemical reaction
· From 30 to 37 there is a very rapid increase in the rate of enzyme activity peaking at 37C at 95 µm/mL
· This is  normal human body temperature, where the enzyme (assuming it is human) is likely to work most efficiently
· Then the rate of enzyme activity steadily and rapidly declines to 25µm/mL as the temperature is too hot and the enzyme denatures
(g)
· Enzyme activity will be greatest 
· at pH below 7 
(or something like)
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a)
· 4.4 cm
· 44 000µm
· /40 000
· = 1.1µm
b)
· A has only actin / thin filaments (/ no myosin / no thick filaments)
· C has myosin / thick and actin / thin filaments
c)
· relaxed myofibril has minimal overlap of actin and myosin filaments
· calcium ions
· expose binding sites on actin
· myosin cross bridges attach to actin
· pulling actin towards the centre / pulls Z-lines closer together
· actin filaments slide over the myosin filaments, overlapping more
· requires energy from ATP
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(a) (not accurate)
· Scale is wrong  -10mm
· Wbc:rbc size is wrong
 (b)i.  In water : the rbc expands by about 6 units
          In strong salt: the rbc shrinks by about 6 units
(ii) 
·  Due to osmosis
· Water will move from regions of low solute concentration to regions of high solute concentration through a semi-permeable membrane
· Temp regulation
(c)
· So cells do not shrink or enlarge and burst
· So appropriate concentrations /pH for chemical activity can be maintained
· so transport is possible
(d)
· The blood vessels
· Tissue fluid
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(a) polysaccharides
 (b) glycogen
(c)
· no sugar consumed
· 2% sugar in #1 (oesophagus)
· more complex carbohydrate consumed and broken down in mouth by amylase
(d)
· no protease in the mouth to breakdown protein into amino acids or
no amino acids comsumed
(e) i)
· #3 (duodenum)
(e)ii)
between parts #2 and #3
· starch drops from 7% to 0% / sugars increase from 1% to 8%
· fats drop from 4% to 2%
· amino acids increase from 2% to 3%
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ai)
· glomerulus/glomerulur capsule (renal corpuscle) to be marked with an X
aii)
· proximal convoluted tubule, loop of Henle, distal convoluted tubule, collecting duct to be shaded
b) diagram to show
· cuboidal cells (cube) with no space between cells
· single layer
· well vascularised
· microvilli on surface
c)
· Mr M
· 15g of protein filtered, should be 0
· as protein too big to pass through glomerular capillaries
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(a)
A- left ventricle
B –right atria
 (b)
· vena cava
· pulmonary artery
 
(c)
· Entry – vena cava
· Exit  -aorta
 (d)
· (Atrio-ventricular valve )
· – ensures blood flows in only one direction through the heart (or that there is no back flow) 
(e)
· The systolic pressure – the wave of high pressure as blood is pushed from the heart and
· The diastolic pressure – the wave of low pressure that follows as the heart refills
(f) 
· Because the heart is pumping harder / with more strength
(g) 
· They have large lumens
· They have valves which ensure the blood flows only on the direction back to the heart
· Skeletal muscles contract 



Part III
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(a)
· Oxygen decrease due to uptake for aerobic respiration 
· Correspondingly carbon dioxide will increase, as a waste produced from aerobic respiration
· This would be true for the kidney , liver and small intestine as in the cells in each organ there is a need for energy/ATP for activities such as active transport.  
· However, in the lungs there would be more oxygen carried by the red blood cells leaving the alveoli than those entering as
·  this is the organ for gas exchange, where carbon dioxide is removed from the blood by diffusion and oxygen enters the blood

In the small intestine :
· Glucose concentration would be increased after a meal as it was actively absorbed from the intestinal lumen
· Amino acids would increase as they were absorbed from the intestine and passed into the mesenteric capillaries
· (relatively little fat as it mostly is carried in the lymph)

In the liver 
· Sugar concentration would fall as some of the excess sugar it might be carrying after a large meal would be taken up to be stored  
· an increase in the amount of urea due to deamination of proteins in the liver

In the kidney:
· the blood is filtered so glucose, amino acids, minerals, urea… leave blood at glomerulus
· then the blood passes by kidney tubules and reabsorbs glucose, amino acids, minerals, and some water so these nutrients enter the blood
· the ‘normal’ water balance will be regained as the capillaries pass the distal convoluted tubule / blood leaving the kidney may have the same or less concentration of water depending on body’s needs
· the urea concentration of the blood will have fallen as it leaves the blood at the kidney
 (11 marks)

(b)
· Fibrous (no mark)
· Structure - Bones close together, held by strong bands of connective tissue
· Function -To prevent movement of the bones at the joint
· Eg: Cranial Sutures


· Cartilaginous (no mark)
· Structure - Bones connected by bands of slightly elastic cartilage. Bones separated by a disc/plate of fibrous cartilage
· Function - To allow a slight degree of movement in a certain plane
· Eg: Vertebrae & Pelvis

· Synovial (no mark)
· Structure – bones connected by a fibrous capsule that provides support and allows movement. The ends of the bones are in contact are covered in articular cartilage. The joint is lubricated by synovial fluid.
· Function – to allow a large degree of movement in a number of planes
· Eg: Knee, shoulder, elbow hip etc.
(9 marks)
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· Menstruation starts the monthly cycle marking day1
· The cycle takes about 28days
· Ovulation normally occurs about day14
· As by that time enough FSH 
· from the anterior pituitary gland has been released 
· To ensure a follicle in the ovary has developed to maturity releasing enough oestrogen to cause
·  A surge of Luteinising Hormone to be released from the anterior pituitary gland on about day 14
· This surge of LH cause the release of the ovum from the follicle  - ovulation
· As the egg can survive for about 2 days (during which time it travels down the oviduct)
· If it were to meet a sperm at this time successful fertilization could occur
· Thus coitus needs to be avoided for at least two days, after ovulation and
· Sperm mostly survive for about 3 days(72 hours)  inside a female
· Thus up to 4 days, before ovulation should be  free of sex so that the sperm are not available for fertilization when ovulation does occur
· Once this period of fertility is over, no further eggs will be released until the next cycle
·  due to the high levels of progesterone 
· now being  produced by the corpus luteum
· and so in the rhythm method for four days before  day 14 and two days after sex is avoided 
· this is not an infallible contraception because the day of ovulation varies in different women and from one month to the next
(10 marks)




(b) 
Transcription is the process by which an RNA sequence is produced from a DNA template:
· RNA polymerase separates the DNA (double strand) strands and synthesises a complementary RNA (single strand)copy from one of the DNA strands by lining up the nucleotides
· It does this by covalently bonding ribonucleoside triphosphates that align opposite their exposed complementary 
· Once the RNA sequence has been synthesised, RNA polymerase will detach from the DNA molecule and the double helix will reform
· The sequence of DNA that is transcribed into RNA is called a gene
· Transcription occurs in the nucleus and, once made, the mRNA moves to the cytoplasm via the nuclear pore 
Translation is the process of protein synthesis in which the genetic information encoded in mRNA is translated into a sequence of amino acids in a polypeptide chain
· Ribosomes bind to mRNA in the cell's cytoplasm and move along the mRNA molecule in a 5' - 3' direction until it reaches a start codon (AUG)
· Anticodons on tRNA molecules align opposite appropriate codons according to complementary base pairing 
· Each tRNA molecule carries a specific amino acid 
· Ribosomes catalyse the formation of peptide bonds between adjacent amino acids 
· The ribosome moves along the mRNA molecule synthesising a polypeptide chain until it reaches a stop codon, at this point translation stops and the polypeptide chain is released
(10 marks)
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(a)
· Adenosine triphosphate (ATP) is the energy carrier in the cell
· It is produced in the mitochondria
· in aerobic respiration where ADP  + Pi  ATP using energy from the breakdown of glucose in the presence of oxygen.
· Diffusion is the movement of particles from regions of high concentration to regions of low concentration 
· As there is a high concentration of ATP in the mitochondria, ATP will move away to other parts of the cell where it is in lower concentration, by diffusion 
· ATP is used to provide energy in processes such as active transport(any reasonable example)
· So at the cell membrane where the protein transporters are working ,  ATPADP + Pi  
· As the ATP is used up in this area of the cell its concentration will become relatively low and so
· More ATP will move into the area by diffusion
· As ADP is produced, becoming high in concentration it will tend to diffuse from back towards the mitochondria where it is being used up.
(10 marks)


 (b) (10 marks)
· For cross section diagrams – 1mark

Capillary -labelled
· Thin squamous endothelial cells
· Indicate very narrow diameter (eg relative to RBC)
Show that there is no muscle or connective tissue surrounding the vessel

artery
· Thick elastic connective tissue layer 
· Thick smooth muscle layer 
· Connective tissue
· Indicate greater size (than capillary) and wide open/circular lumen (smaller lumen than vein for same sized vessel) take off 1 mark

vein
· Thin layer of elastic connective tissue
· Thin layer of  smooth muscle
· Connective tissue
· Indicate a larger lumen but with a less open shape
· (Indicate valves if possible on cross section??)
(10 marks)
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