Junyuan Secondary School
             
                 Sec 4E Biology Prelim Marking Scheme 2013


Paper 1

	1-5
	CDCAC
	6-10
	CDAAA
	11-15
	CBBCA
	16-20
	BCACA

	21-25
	BDAAA
	26-30
	CACBC
	31-35
	DBAAC
	36-40
	BDBAD


Paper 2 :
Section A
	No.
	ANSWER
	MARK
	MARKERS’ REPORT

	1a
	8 – 24oC;
	1
	Accept :
· 5 - 25°C

	1b
	As the temperature increases from 0 - 20°C, the rate of photosynthesis increases from 0 – 10 arbitrary units;
as energy of the enzymes molecules increases and collide more often.

As the temperature increases from 20 - 30°C, the rate of photosynthesis decreases from 19 to 0 arbitrary units as enzyme is beginning to be denatured.

	1
1

1
	Many students were able to identify that the reaction is enzyme-controlled and 20°C is the optimum temperature for the highest rate of photosynthesis.



	1c
	At 24oC, the rate of photosynthesis is nearly the same as the rate of respiration; The plant is using up nearly all the food that it has produced, with very little food left for storage; 
Hence, the tuber, a storage organ, cannot be properly formed.
	1

1
	Accept:
Lesser glucose are produced due to deceased rate of photosynthesis

	2a
	Artery (½) Vein (½)

	1
	Well-answered.

	2b
	One cell thick wall – ensure efficient movement/diffusion of substances;
Branched repeatedly – increase surface area for efficient diffusion
(must state structure and function to earn 1m)
	1
1
	Some students overgeneralize the whole blood capillary as being one cell-thick instead of specifying it is the capillary wall being one-thick, hence, lost one mark.


	2ci
	Tissue fluid;
	1

	

	2cii
	blood pressure at arterial end of the capillary is high;

so blood plasma is forced out without its proteins through the capillary wall into the intercellular spaces /spaces between the cells as tissue fluid;
	1
1
	Poorly answered. 

Many did not seem to comprehend the question and gave their answers on the exchange of substances between tissue fluid and blood.



	3a
	Effects of insulin (Any 2):

· Stimulates liver/muscle cells to convert glucose to glycogen;
· Cause blood glucose level to decrease and return back to normal;
· Increase cells permeability for glucose uptake;


	Max 2
	

	3bi
	The higher the insulin concentration, the lower the amount of glucose produced when injected;
(Data provided)
	1

1
	Most students were able to describe the relationship between insulin and glucose concentration. However, they need to quote the data in order to get the other one mark.

	3bii
	Insulin is made up of protein;
Therefore when it is ingested, it is broken down in the alimentary canal
	1
1
	Poorly answered. None of the students were able to answer this part.


	4a
	Plant A;
	1
	

	4b
	Thick cuticle – to prevent water loss from surface ;
Sunken stomata to trap water vapour so that transpiration is low ;
Has less stomata to decrease water vapour loss;

	1

1

1
	Students were required to state structure and function to earn the complete mark.

	4c
	Water diffuses through osmosis from the palisade mesophyll to the spongy mesophyll layer;
Water vapour diffuse into the air spaces and evaporates out of the stomata;
Due to water vapour concentration gradient


	1
1

1
	

	5a
	Feature 3:
Higher rate of oxygen consumption means higher rate of aerobic respiration
,thus releasing more energy in the form of heat to counter heat loss to environment.

Feature 4:

High percentage of body fats acts as insulating layer, reducing heat loss to environment.                            
       
	1

1
	Some students mentioned about the increased rate of respiration but lost their mark due to stating energy was produced, instead of released.

Simply stating fats was required to provide heat was not sufficient to be awarded mark. 



	5b
	· The temperature difference between skin and water is small ;
· Hence heat loss from skin to water is small ;              
	1
1
	Poorly answered.

	5ci
	· Due to vasoconstriction of skin arterioles leading to Y; 
· Less blood flows through Y/ blood flows through X only;         
· Less heat lost to environment as less blood flows near skin surface through the blood capillaries;
	1
1

1
	Many students described that blood capillaries constricted, instead of the skin arterioles. It is impossible for blood capillaries to dilate/ constrict as they do not possess muscular wall like arterioles.

	5cii
	More blood flows through Y;
More blood flows near skin surface so that more heat can be lost by conduction, convection and radiation;
	1
1
	

	5ciii
	Evaporation of sweat which removes latent heat;
	1
	Reject:
Sweat glands being active

Sweating

	6a
	Blood cells contain proteins and trypsin as a protease will break down blood cells.

	1
	

	6b
	polypeptides / amino acids ;
	1
	

	6c
	(Any two)
· Insecticides are non-biodegradable; and hence can pollute the environment;
· Insecticides can lead to bioaccumulation; and hence, may poison and kill other animals or species in the food chains;
· Spraying insecticides may not be effective; as mosquitoes may be resistant to the insecticides; after long exposure
	2
	

	6d
	· Identify and isolate the gene that produces the hormone to inhibit secretion of trypsin from mosquitoes

· Cut the gene using a suitable restriction enzyme
· Isolate a circular DNA, a plasmid, from a bacterial cell and cut it with the same type of enzyme used to form complementary sticky ends
· Insert the gene of interest into the DNA plasmid using a DNA ligase enzyme to join the sticky ends.

· Treat the bacterium so that it takes up the DNA. Once this is successful, the bacterium will multiply, resulting in the simultaneous multiplication of the hormone. 

· Each transgenic bacterial cell makes the hormone of interest.
	Max 3
	Many students described cutting the hormone, instead of the gene of interest that produces the hormone. They also failed to describe cutting the DNA plasmid with the same restriction enzyme to form complementary sticky ends.


	7ai, bi, ci
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	Most of them could not complete the diagram accurately for meiosis.

	7aii
	Increase in genetic material due to duplication of chromosomes.
	1
	

	7bii
	Amount of genetic material in the cell remains at 4n, no more duplication is taking place, implying the four stages of mitosis are occurring.
	1
	

	7cii
	Return of genetic material to its diploid number stage resulting from material shared out between two daughter cells. 
	1
	

	7di 
7dii
	(Refer to graph)

Zygote formation-  when the DNA amount increases from n to 2n;                                                                                                       
Meiosis I – should show 4n DNA amount;                                            
Meiosis II- should show 2n DNA amount;                                                


	1
1
1
	


Section B
	No.
	ANSWER
	MARK
	MARKERS’ REPORT

	8a
	Marking scheme for graph

· Correct plots
· Labelled x & y axes
	1
1
	Well answered.

	8bi
	The animal must leave the water between days 75 and 95 (see students graph also); 

when the amount of ammonia in the excretory products drops from 80% to 15%;
	
	

	8c (1)
	More protein/raw meat in the diet;
More acid to kill bacteria found in raw meat;
	1
1
	

	8c (2)
	More nutrients are digested and absorbed / increase surface area and time for absorption
	1

	

	8c (3)
	More proteins;
More raw meat consumed;

More deamination in the liver;
	Any 2
	Many stated incorrectly stated that excess protein are converted to urea.

	8di
	Progesterone, Oestrogen
	1
	Well answered.


	8dii
	Homologous chromosomes to be pulled apart during anaphase;
Nuclear membrane forms during telophase, division of cytoplasm during cytokinesis.
	1
1

1
	Some students simply state chromosomes, instead of homologous chromosomes.

	9a
	· Through random mutation;                                                         

· Through new gene combinations arising from formation of gametes during meiosis and random fertilization;                                  
	1
1
	Poorly answered as many students did not read the question carefully asking about what contributes to variation. Most common answers include natural selection, evolution etc.

	9b
	· Being red in colour is an advantageous phenotypes as it helped the these butterflies to avoid being eaten or preyed on;                 
· Hence they are able to overcome the selection pressure of predation;                                                                                            

· Brown coloured butterflies died due to predation;               

· While red coloured butterflies survived, reproduce and pass down their favourable genes to offsprings. ;                                                          
	1

1
1

1
	

	9c
	Both the red and brown varieties would survive equally;
As there is no selective advantage for those butterflies that are red in colour;                                                                               
	1
1
	Accept:

· Population of butterflies decrease as being preyed on.

	E10a
	Fusion of male and female gametes to form zygote;
Male gamete moves towards female gamete for fertilisation to occur ;
Male gamete secrete enzymes to digest the tissue around the female gamete before fusion can occur ;
	1
1

1
	Many students could only identify one similarity and hence, scored one mark for this question.

	10b
	Amino acid is absorbed into the blood stream at the ileum/ small intestine;

and channelled to the liver via the hepatic portal vein;
At the liver, excess  amino acids are deaminated to form urea and glucose ; 
Urea is transported out of the liver  by the hepatic vein to the right side of the heart via the vena cava;
Blood is then pumped out of the heart towards the lungs  via the pulmonary artery to the lungs;

the urea molecule is brought back to the left side of the heart by the pulmonary vein upon being pumped out of the heart  via the aorta ; 
and renal artery , blood containing the urea molecule is sent to the kidney
At the kidney, the urea leaves the blood through ultrafiltration at the glomerulus; 
The urea molecule enters the kidney tubule and is channelled to the bladder by the ureter and eventually from the body in the form of urine.

	Max 7
	

	O10ai
	A hormone is a chemical substance produced in minute quantities by the endocrine glands into bloodstream, that help to alter the activities of one or more target organs and regulate growth and function of the organism;
Effects of adrenaline include increasing blood glucose levels / increases metabolic rate / increases rate of heartbeat / increases rate and depth of ventilation / constricts arterioles in the skin / increases rate of blood coagulation / causes pupils to dilate to enhance vision / contracts hair muscles. (any 2 – 1m each)
	1

2
	Some students did not state hormone adrenaline and directly described the effects.

	10aii
	No adrenaline is secreted;

Hence, the liver are not able to convert glycogen into glucose;
Less blood glucose being carried to the heart muscle (  the rate of respiration decreases ( no energy for heart to pump blood ( heart stops pumping
	1
1
1
	Many students could recognize that adrenaline was not secreted but did not elaborate further how it causes the heart to stop beating.

	10b
	Placenta allows oxygen and dissolved food substances (such as glucose, amino acids and mineral salts) to diffuse from mother’s blood into the foetus’ blood;
It allows excretory products such as urea and carbon dioxide to diffuse from the foetus’ blood to the mother’s blood;
It allows protective antibodies to diffuse from the mother’s blood into the foetus’ blood;
The umbilical cord attaches the foetus to the placenta. It contains two umbilical arteries that transport deoxygenated blood and metabolic waste products from foetus to placenta and one umbilical vein that transports oxygenated blood and food substances from placenta to foetus.
	1

1

1

1
	Students were required to state the exchange of substances occur between the mother’s blood and foetus’ blood by diffusion. Many lost marks for not stating the direction of blood flow and blood as a medium.
Reject:
· Deoxygenated blood diffuse 
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