Chapter 16 – EXCRETION AND WATER BALANCE
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	Substance
	Concentration in fluid

	
	In glomerulus
	In renal capsule
	At distal end of proximal tubule
	In the collecting duct

	Protein
	x
	0
	0
	0

	Glucose
	y
	y
	0
	0

	Urea
	z
	z
	2z
	50z


1.
(a) 
(2 marks)

(b)
Explain the difference in the changes of concentration along the nephron for:
(i)
Protein molecules are too large to be filtered. 

    (1 mark)
(ii)
Glucose – filtered; then completely reabsorbed. 

  (2 marks)

(iii)
Urea – filtered; then concentrated as water is reabsorbed.     (2 marks)
            (c)       (i)
        Some substances act as diuretics as follows: lack of ADH leads to decreased reabsorption of water; ADH increases permeability to water; in the collecting duct/distal convoluted tubule.              (3 marks)
(ii)
Outline of experiment to investigate if drinking tea has a diuretic effect: There should be two groups (one drinking tea, and the other, the same volume of water); then collect and measure urine produced over a set period of time; use a method that will increase validity, for example, a large sample.                                                        (3 marks)

Total 13 marks

2. 
(a)

The loop of Henle maintains the gradient of ions which allows water to be reabsorbed from filtrate in the collecting duct, as follows – include any five of the following points in the answer:

· tubule cells carry out active transport

· transport sodium ions out of filtrate

· in ascending limb 

· into surrounding tissue/tissue fluid

· create water potential gradient for water reabsorption

· reference to counter-current multiplier.

              (5 marks)

          (b)

How ADH is involved in the control of the volume of urine produced – any four of the following points should be included in the answer: 

· fall in water potential of blood detected by receptors in hypothalamus

· ADH released from pituitary gland

· ADH makes cells of collecting duct/distal convoluted tubule permeable to water

· water moves out of filtrate by osmosis

· smaller volume of urine produced



  (4 marks)
Total 9 marks

3.         (a)
Substances which will be present in the glomerular filtrate – any two of the following points should be included in the answer:

· urea

· amino acids

· fatty acids

· glycerol

· ions
· less filtrate formed.





  (2 marks)
(b)
Losing a lot of blood will result in blood pressure decreasing; and less filtrate being formed. (The result may be sudden kidney failure if the filtration rate lowers so much that the kidneys can no longer function.)                   (2 marks)

 (c)
Ways in which the cells of the proximal convoluted tubule are adapted for reabsorption – include any two of the following points in the answer:
· microvilli provide large surface area

· carrier proteins for active transport

· channel proteins for facilitated diffusion

· many mitochondria for active transport.                                  (2 marks)

Total 6 marks
4.
The kidney tubules of desert-dwelling rodents are adapted to enable the rodents to survive arid conditions, as follows – any five of the following points should be included in the answer:

· longer loop of Henle

· produces more negative water potential

· in medulla cells

· water leaves by osmosis

· out of descending limb

· sodium pumped out of ascending limb 

· more water reabsorbed.                                                             Total 5 marks

5.         (a)
Explain the results for the first three hours – include any four of the following points in the answer:
· osmoreceptors/pressure receptors

· in hypothalamus

· detect increase in blood water/blood pressure

· which causes pituitary gland to release less ADH

· walls of collecting duct become less permeable

· less water reabsorbed 

· volume of urine increases.
                                                 (4 marks)

(b)

The volume of urine starts to decrease after three hours because of the increased ADH/increased permeability of collecting duct.                    (1 mark)

  Total 5 marks

TOTAL MARKS FOR EXAM: 38

          Answers
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