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ANSWERS and MARKING

TEST 1

APRIL 13th, 2010


Country: ___________________________


Team:  ________

Names and signatures

____________________       ___________________
____________________       ___________________
____________________       ___________________
TASK 1  Relative humidity of air

1.1:
The dew point is at  (state unit)


_________________   (according to precision, ± 1 °C)




(1 credit point)
1.2:
The vapour pressure is   (state unit)


 _____________        (gives credit point if the graph has 


   been read correctly)





(1 credit point)
1.3:
The relative humidity is  (show your calculation)



      ________________________________


(correct value of saturation vapour pressure in the lab - 1 p

correct quotient given - 1 p

correct value of relative humidity  - 1 p)







(3 credit points)
1.4: 
Circle the correct answer/answers


a     b     c     d     e     f
  g    h
i
 




(2 credit points)
TASK 2  Viscosity of water

2.1: 
The force acting upwards is:

(parameters which may be used are: A= density of the air, B= density of the ball, W= density of water, mB = mass of the ball, mW= mass of water in the tube, r = radius of the ball, R = radius of the tube, g = acceleration of gravity)


(4/3)πr3 W g








(1 credit point)
2.2: 
The force acting downwards is:

(parameters which may be used are: A= density of the air, B= density of the ball, W= density of water, mB = mass of the ball, mW= mass of water in the tube, r = radius of the ball, R = radius of the tube, g = acceleration of gravity)


mB g   or   (4/3)πr3 B g







(1 credit point)
2.3:
The equation is:


6π rv + (4/3)πr3 W g = (4/3)πr3 B g    or


6π rv + (4/3)πr3W g = mB g



(one mistake -   1 p)








(2 credit points)
2.4:
The viscosity, , can now be written:
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(1 credit point)

2.5: 
The unit for viscosity is:


Ns/m2
or   Pa s








(1 credit point)
TABLE 2.A: 
Viscosity of water 

State the SI units.

Water temperature:  ........................  °C
	Measurement

No
	Time

(       )
	mB
(        )
	r

(        )
	v

(              )
	

(             )

	Water temperature and units for time, mB, r, and v gives 1 p

Acceptable values of time, mB, r, v and  for at least one measurement gives 5 p

Acceptable values for five measurements  1 p

Overall good experimental data and value of    1 p







(8 credit points)
2.6: The correction factor is:


C = 0.64 ± 0.01








(1 credit point)

2.7: The corrected value for the viscosity,  is:


corr= ______








(1 credit point)

2.8: To get C = 0.99, R must be  (state the unit):


R =  690 - 730  mm







(1 credit point)
TASK 3  Surface tension and biomechanics

3.1 Lever systems in human body: 

[image: image4.emf](6 credit points)
3.2: The muscle force is: (state the unit)
   
35.8  N









(2 credit points)

Table 3.A:
Surface tension

State the unit for surface tension in the table.
Ring diameter = ................ m. Water temperature = .................°C

	Bottle 1. Water from ...............

	Measurment

No
	Water added to release ring

(g)
	Frelease
(N)
	Surface tension





	Correct identification of the origin of the water samples gives 1 p

Correct diameter of the ring gives 1 p

Watertemperature gives 1 p

Unit for surface tension gives 1 p

Correct amount of water added (1 p), value of Frelease (1 p) and value of surface tension (1 p) in at least one measurement
Two more acceptable measurements gives 1 p

	Bottle 2. Water from .............

	Measurment

No
	Water added to release ring

(g)
	Frelease
(N)
	Surface tension





	Correct amount of water added (1 p), value of Frelease (1 p) and value of surface tension (1 p) in at least one measurement
Two more acceptable measurements gives 1 p

The maximum scores, 7 and 4 points could be reversed if a team has done better with Qeuso water than with Earth water.







(12 credit points)

3.3: Strike out the wrong parts in the text: 

When the levels of oxygen decrease below a certain point animals have to switch to aerobic/anaerobic metabolism. The end product of this type of metabolism is lactic acid / carbon dioxide and water in some animals the end product is instead ethanol / adrenaline.  If there is an increase in the plasma levels of lactic acid or carbon dioxide the pH of the blood will increase/fall.  Carbon dioxide is eliminated from the body via the liver / lungs or gills while lactic acid is eliminated by the liver, kidneys, and the heart/ via the urine.  











(6 credit points)
3.4: 
Strike out the wrong parts in the text: 

Marangoni propulsion depends on:

1. Difference in weight between the front and end part of the object 

2. Difference in surface tension between the front and end part of the object
3. Difference in temperature of the object and the water 





(1 credit point)
TASK 4   Water hardness
TABLE 4.A: 
A summary of the results from the 

eight different titrations in the 


hardness determination.
  

	Experiment

No
	Mg2+ added

(ml)
	EDTA used to the equivalent point, de-ionized water
(ml)
	EDTA used to the equivalent point, water from Earth
(ml)
	∆EDTA                   

(ml)

	1
	
	
	
	

	
	
	
	
	

	2
	
	
	
	

	
	
	
	
	

	3
	
	
	
	

	
	
	
	
	

	4
	
	
	
	

	
	
	
	
	

	                                                                                                    Average ∆EDTA
	













(4 credit points)

GRAPH 4.1: 
Do it following the instructions given 

in the text.

(Don´t forget to hand in the graph)






( 5  credit points)

4.1: Calculate the number of  Mg2+ and Ca2+ moles in the water sample from planet Earth.

 


  __________________________________






(1 credits point)
 

4.2:  Calculate the concentration of Mg2+ and Ca2+ in the water sample from planet Earth. 
                __________________________________






(1 credit point)
 

4.3: Assuming that there is no difference in chemical behaviour between Mg2+ and Ca2+ in water samples, calculate the mass of CaO (calcium oxide) in 1.0 L  water from planet Earth. 

 

                 ___________________________________






(1 credit point)
 

4.4: Inspect the enclosed table (Table 4.4) describing the concentration of Ca2+ and Mg2+ ions in mmol/L (the hardness parameter consists of a sum of these ions in mmol as a function of the volume). Please suggest where on the hard/soft scale water from planet Earth is placed.
 

                    ___________________________________






(1 credit point)
Table 4.4 Classification of the water hardness

	     Classification                         Hardness (mmol/L)                 

     Very soft                                     < 0,375                                           

     Soft                                             0,375 – 0,875                                 

     Average                                      0,875 – 1,750                                 

     Hard                                           1,750 – 3,750                                 

     Very hard                                   > 3,750                                           


Supplementary Questions

 

4.5:     Hard water is the reason for deposits of CaCO3 in for instance coffee boilers. However, it is relatively easy to remove the unwanted CaCO3 surface from a coffee boiler or a coffee pot. The recommendation is that you boil regular water with diluted acetic acid (CH3COOH ) added, and that will remove the CaCO3 stain. Please, write a balanced reaction based on the starting molecules CaCO3 and CH3COOH. Hint! CaCO3 in acidic solution will form CO2 and water as by-products.
 

         ____________________________________












(1 credit points)

 

4.6:  Regular commercial soap consists of alkali salts and higher carboxylic acids. It does not work sufficiently well in hard water due to a formation of a precipitation. Starting from Ca2+ and C17H35COOH in a basic solution write a balanced reaction showing the formation of this precipitant.

 

        _________________________________________











( 1 credit points)
4.7:   EDTA is a very useful agent to remove metal ions from a water solution. It is frequently used as a cleaning step in the preparation of biological proteins and enzymes. This question deals with the chemical formula and the systematic name for a set of compounds from the field of transition- and half metals. Please, write down the correct chemical formulas for the following molecules:

Aluminium oxide                      _________________________

Copper(II) chloride                  _________________________

 

Iron(II) sulphate                       _________________________
Sodium nitrate                          __________________________
 

Potassium bromide                 __________________________

 

Magnesium carbonate            __________________________

 

Hydrochloric acid                    __________________________
 

Zinc acetate                               __________________________

 

Silver oxide                               __________________________

 

Mercury(II) phosphate          __________________________ 







( 10 credit points)

Mission completed
4.8: 
Circle the correct answer:
        
a      b      c      d      e











(1 credit point)
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