Problem Solving - Cells

CELLS STRUCTURE
Int 2 2004 MC Q10
1.
The diagram below shows onion cells as observed under a microscope at a magnification of 100 X.
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The diameter of the field of view is 300 micrometres. The average width of each cell in micrometres is
A 
0.38

B
0.75

C 
375

D 
75












(Processing)
SG Credit 2007 Q7 

2.
The diagram below shows a group of cells as seen under a microscope.

The field of view was 2 mm in diameter.
[image: image2.png]



Calculate the average length and width of the cells. 
Space for calculation

Average length __________ mm

Average width __________ mm








(Processing)
SG Credit 2009 Q6 
3.
The diagram below shows Paramecium, a single-celled organism which lives in water.
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(a) 
Paramecium must get rid of excess water. Pure water is collected in the vacuoles by removing it from the cytoplasm. The vacuoles are emptied to the surrounding water as soon as they are full.
(i) 
The vacuoles are not filled by the diffusion of water.

What evidence is there to support this statement?
________________________________________________________

________________________________________________________

    (Analysing)

OSMOSIS AND DIFFUSION

SG Credit 1999 Q11 

4.
(a)
In another experiment, some strips of skin from red onions were placed on 


microscope slides in sucrose solutions of various concentrations.

After 15 minutes, the number of cells with shrunken contents (plasmolysed) was counted.

The results are shown in the table.
[image: image4.png]Slide A B C D E
Sucrose concentration 0 40 80 120 160
(g/litre)
Total cell number 127 | 132 117 125 139
Number plasmolysed 0 11 68 139
% plasmolysed 0 83| 581 80 100





(i) 
Complete the table by calculating the missing value for the number of cells plasmolysed in the 120 g/litre sucrose solution.

Space for calculation

  (Processing)

(ii) 
Why was it necessary to present the results of the investigation as a percentage?




____________________________________________________________




____________________________________________________________

    (Analysing)

(iii) 
Describe the relationship between the concentration of sucrose solution and 
the percentage of cells plasmolysed.




____________________________________________________________




____________________________________________________________

    (Analysing)
4.(a) (continued)

(iv) 
Which solution has the highest water concentration?




____________________________________________________________

    (Analysing)
(v)
Explain why the cells were left for 15 minutes before examining them.




____________________________________________________________

    (Analysing)
SG Credit 2000 Q6 


5.
Several pieces of potato were blotted dry and weighed. Each was then placed in a different concentration of salt solution.

After 2 hours the pieces of potato were removed, blotted dry and reweighed. The percentage change in mass was calculated and the results plotted on a

graph.
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(a)
At which salt concentration did the mass of the potato remain the same? 

____________________ g/100 cm3






      (Selecting)
(b)
State the percentage change in mass of the potato at a salt concentration of 7 g/100 cm after two hours.



___________________________________




   (Processing)

(c)
Predict the salt concentration that will produce a 30% decrease in mass.

____________________ g/100 cm3






    (Predicting)
Mitosis
SG Credit 2009
Q8
6.
Typical timings of the stages of mitosis are shown in the table below.
[image: image6.png]Stage

Time (minutes)

88

33

25

54





What percentage of the total time for mitosis is taken by stage C? 
Space for calculation

____________%










  (Processing)
DNA to PROTEINS

Higher 2001 MC Q5  
7.
If a DNA molecule contains 8000 nucleotides of which 20% are adenine, then the number of guanine nucleotides present is

A
1600

B
2000

C
2400

D
3200












   (Processing)
Higher 2006 MC Q9 
8.
If ten percent of the bases in a molecule of DNA are adenine, what is the ratio of adenine

to guanine in the same molecule?
A
1:1

B 
1:2

C 
1:3

D 
1:4












   (Processing)
Higher 2008 MC Q4
 
9.
(a)
A single strand of a DNA molecule has 6000 nucleotides of which 24% are adenine 



and 18% are cytosine.
(i)
calculate the combined percentage of thymine and guanine bases on the same 

DNA strand.



Space for calculation









____________________ % 

   (Processing)
(ii)
How many guanine bases would be present on the complementary strand of this DNA molecule?




Space for calculation









____________________ bases 
   (Processing)
Enzymes
Int2 2005 MC Q6 

10.
The graphs below show the effects of temperature and pH on the activity of an enzyme.

[image: image7.png]Enzyme
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Which line in the table identifies correctly the conditions at which the enzyme is most active?

[image: image8.png]Temperature pH
A 40 2
B 40 4
C 50 2
D 60 4





       (Selecting)

SG Credit 1996
Q12


11.
(a)
Cellulase and pectinase are enzymes which break down different parts of plant cell 


walls. These enzymes are used in the commercial production of apple juice.

A group of pupils carried out an investigation into the effect of these enzymes on apple tissue at room temperature (22 °C).

The diagram below shows the apparatus used.
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The investigation was left for 24 hours and then the volume of apple juice in each cylinder measured.

The results are shown in the table below.

[image: image10.png]Cylinder 1 2 3 4
Volume of apple
juice extracted 25 34 39 50

(cm’)





11.
(a)
(continued)

(i) 
Calculate the volume of apple puree required to produce 1000 cm3 of apple juice, if both enzymes were used in the extraction.

Space for calculation

_________________ cm


   (Processing)
(ii) 
Predict the effect on the volume of apple juice which would be extracted if the cylinders were placed in a refrigerator at 3 °C for the 24 hours, instead of being kept at room temperature.




______________________________________________________

______________________________________________________

   (Predicting)

(iii) 
The apple juice in cylinders 1 and 2 was tested for the presence of sugar. A higher concentration of sugar was found in cylinder 2.

Suggest an explanation for the presence of the additional sugar in cylinder 2.




______________________________________________________

______________________________________________________

   (Analysing)

(iv) 
State two effects of the addition of pectinase on the extraction of apple juice.

1.
__________________________________________________
2.
__________________________________________________
   (Analysing)

11.
(continued)


(b)
The graph below shows the effect of pH on the activity of the enzyme

pectinase.
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(i) 
Between which two pH values is pectinase active?

from pH ______________ 
to pH______________

      (Selecting)
SG Credit 2000
Q9

12.
The enzyme lipase catalyses the breakdown of fats into fatty acids and glycerol. It can be obtained as a dry powder and made into a solution before use.
(a) 
The effect of storage at different temperatures on the activity of the lipase solution was investigated. The results are shown in the graph.
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(i) 
How long did it take the lipase activity to decrease to 50% when stored 
at 20 °C?
______________ hours







  (Selecting)
(ii) 
Which of the following lipase solutions would be the most active? 
Tick the correct box.
[image: image13.png]Stored at 4 °C for 30 hours
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  (Selecting)
(b)
The lipase activity was estimated by measuring the change in pH while it was breaking down fats.

Explain why the pH changed during this reaction.



____________________________________________________
  (Analysing)
GENETIC ENGINEERING
SG Credit 2008
Q13 
13.
Read the following passage and answer the questions based on it.

Adapted from GM Organisms by John Pickrell, www.newscientist.com

Genetic modification (GM) of crops began with the discovery that the soil bacterium Agrobacterium could be used to transfer useful genes from unrelated species into plants. The Bt gene is one of the most commonly inserted. It produces a pesticide toxin that is harmless to humans but is capable of killing insect pests. Many new crop types have been produced. Most of these are modified to be pest, disease or weedkiller resistant, and include wheat, maize, oilseed rape, potatoes, peanuts, tomatoes, peas, sweet peppers, lettuce and onions.

Supporters argue that drought resistant or salt resistant varieties can flourish in poor conditions. Insect-repelling crops protect the environment by minimising pesticide use. Golden rice with extra vitamin A or protein-enhanced potatoes can improve nutrition.

Critics fear that GM foods could have unforeseen effects. Toxic proteins might be produced or antibiotic-resistance genes may be transferred to human gut bacteria. Modified crops could become weedkiller resistant “superweeds”. Modified crops could also accidentally breed with wild plants or other crops. This could be serious if, for example, the crops which had been modified to produce medicines bred with food crops.

Investigations have shown that accidental gene transfer does occur. One study showed that modified pollen from GM plants was carried by the wind for tens of kilometres. Another study proved that genes have spread from the USA to Mexico.
(a) 
What role does the bacterium Agrobacterium play in the genetic modification of crops?

_______________________________________________________________


_______________________________________________________________















  (Selecting)

(b) 
Crops can be genetically modified to make them resistant to pests, diseases and weedkillers. Give another example of genetic modification that has been applied to potatoes.

_______________________________________________________________


_______________________________________________________________















  (Selecting)

13.
(continued)
(c) 
Explain why a plant, which is modified to be weedkiller resistant could be:

(i) 
useful to farmers.



__________________________________________________________



__________________________________________________________















  (Selecting)

(ii)
 a problem for farmers.



__________________________________________________________



__________________________________________________________















  (Selecting)

(d) 
Give one example of a potential threat to health by the use of GM crops.
______________________________________________________________

______________________________________________________________















  (Selecting)

PHOTOSYNTHESIS
Int2 2002
MC
Q18 & 19


14.
The number of energy units used for growth is

A
     11 000

B
     89 000


C
3 950 000


D
3 961 000.
















  (Processing)
15.
The percentage of the energy from sunlight absorbed by trees and used for photosynthesis is

A
1.25


B
12.25


C
98.75


D
8000.
















  (Processing)

Int2 2006
MC
Q9


16.
The table below shows the rate of photosynthesis by a plant measured at different light intensities.
	Light intensity

(kilolux)
	Rate of photosynthesis

(units)

	10
	2

	20
	27

	30
	51

	40
	73

	50
	82



What change in light intensity gives the greatest increase in rate of photosynthesis?

A
10 to 20 kilolux


B
20 to 30 kilolux


C
30 to 40 kilolux


D
40 to 50 kilolux














(Processing/Selecting)

Int2 2001
Q7


17.
The graph below shows the mass of sugar in the leaves and the concentration of carbon dioxide just above the leaves of pea plants at different times of the day.
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(i) 
For how many hours did the carbon dioxide concentration decrease?

_______________ hours







  (Selecting)
(ii)
Calculate the percentage increase in sugar in the leaves between 0400 and 1600.




Space for calculation



___________________ %








   (Processing)
Int2  2006
Q6
18.
The rates of photosynthesis and respiration in a green plant were measured over a period of 24 hours.
The results are shown in the graph below.
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(a) 
(i) 
At what time was the production of glucose at its maximum?




___________________________________



  (Selecting)
(ii) 
Between what two times was the plant producing more oxygen than it was using?

Between ________ and ________ hours




  (Selecting)
RESPIRATION
Int2  2006
Q7


19.
(a)
The diagram below shows part of an investigation into the effect of adding three 


different concentrations of ATP solution to three pieces of muscle.

Equal volumes of the ATP solutions were added to the pieces of muscle.
[image: image16.png]ATP solution
piece of

muyscle
glass slide

pd






The results are shown in the following table.
	
	Length of muscle

	Concentration

of ATP solution
(g per litre)
	At start

(mm)
	After 10

Minutes

(mm)
	Decrease

(mm)
	Percentage decrease

	1
	35
	34∙3
	0∙7
	2

	5
	50
	46
	4
	8

	10
	40
	33
	7
	


(i) Calculate the percentage decrease in length of the muscle with 10 g per litre ATP solution.

Complete the table.

Space for calculation
(Processing)
(ii)
In this experiment why is it necessary to use percentage decrease in length in the comparison of the results?




_____________________________________________________________



_____________________________________________________________

(Analysing)


(iii)
Explain why three different syringes should be used in this investigation.




_____________________________________________________________




_____________________________________________________________

(Analysing)
Int2  2008
Q12

20.
An investigation was carried out into the effect of temperature on the rate of respiration by yeast.

Details of the apparatus, method used and results are given below.
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Method

1 
Water baths were set up over a range of temperatures.

2 
100 cm of glucose solution and 50cm of yeast suspension were allowed to reach the same temperature as the water bath.

3 
The glucose solution and the yeast suspension were mixed in the reaction flask.

4 
After 1 hour, the volume of gas in the measuring cylinder was measured.

Results

	Temperature                                   (°C)
	10
	20
	30
	40
	50

	Volume of gas produced in 1 hour (cm3)
	9
	18
	36
	48
	5


(a)
Describe the relationship between the temperature and the volume of gas produced in one hour.


__________________________________________________________________



__________________________________________________________________

2(Analysing)
(b)
Predict the volume of gas which would be collected in one hour if the investigation was repeated at 60°C. Give an explanation for your answer.

Prediction ___________ cm

Explanation ________________________________________________________


__________________________________________________________________

(Predicting)
20.
(continued)

(c)
Describe the control flasks that would be set up to show that the gas was produced due to activity of the yeast and to no other factor.



__________________________________________________________________



__________________________________________________________________

2(Analysing)
(d)
Use the results to complete a line graph to show the volumes of gas produced in one hour over the range of temperatures.
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2(Processing)
