STANDARD GRADE

BIOLOGY

CREDIT LEVEL

REVISION QUESTIONS
INVESTIGATING CELLS

1.
In an investigation, three 25 g samples of sultanas were put into separate beakers of distilled water, as shown below:
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After 24 hours, the sultanas were removed from the water, blotted on filter paper and reweighed. The results are shown in the table:
	Sample
	Mass after 24 hrs (g)
	Percentage change in mass

	1
	32.5
	30.0

	2
	32.2
	28.8

	3
	32.4
	29.6


[image: image8.png]



a)
Complete the table with the percentage change in mass of the sultanas in sample 3.



32.4 g – 25 g = 7.4g


(7.4 / 25) = 0.296


0.296 x 100 = 29.6 %
[image: image9.png]




b)
The change in mass of the sultanas was caused by the movement of water.



i)
Name this process.
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Osmosis


ii)
Explain the results in terms of water concentrations.




The water moved from an area of high water concentration outside the cell to an area of low water concentration inside the cell.
1.
Continued


c)
Which of the following is the best reason for blotting the sultanas before reweighing?



Tick the correct box.
	
	To stop them sticking together
	
	To remove external sugar solution

	
	
	
	

	X
	To remove external water
	
	To make sure the sultanas were dried


2.
Plant cells and animal cells were left in water or 10% sucrose solution for 10 minutes. The cells were then examined under the microscope: The appearance of three individual cells is shown below.




 Cell R


    Cell S

    Cell T



a)
Which two of the cells had been placed in 10% sucrose solution?




Cell S and Cell T.


b)
The change in the cells was caused by the movement of water into or out of the cells.



What is the name of this process?




Osmosis

c)
With reference to the cells placed in water, what is meant by the term “concentration gradient”?



The concentration gradient is the difference between the high water concentration outside the cells and the lower water concentration inside the cells. 

3.
Potato cylinders of equal mass were placed in separate test tubes, as shown in the diagram.
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The tubes contained salt solutions of 0%, 0.5%, 1.5%, 10%, 15% concentrations.


After two hours the change in mass of each cylinder was measured. Results are shown in the table.

	Tube
	Change in mass (g)
	Salt solution (%)

	A
	-0.6
	15

	B
	-0.5
	10

	C
	-0.2
	1.5

	D
	+0.1
	0.5

	E
	+0.2
	0



a)
Complete the table by adding the correct concentration of the salt solution in each tube.


b)
Which tube contained a solution with a water concentration closest to that of the potato cell sap?




Tube D

c)
The original mass of each potato cylinder was 5g.



Calculate the percentage change in mass for the cylinder in tube D.



Space for calculation


(0.1 / 5) x 100 = 2


2 %

3.
Continued


d)
Underline one alternative in each bracket to explain the results for Tube C.




Water moved
the potato by osmosis from a




higher water concentration
the potato to a





lower water concentration
the potato.


e)
Why would it be good experimental technique to blot the potato cylinders dry before each weighing?



To remove any water stuck to the outside which might have changed the results.

f)
How could the results of the experiment be made more reliable?




Repeat it/do the experiment several times and take an average.
4.
The drawing represents part of a root tip as seen under high magnification.
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a)
What name is given to the type of cell division that can be seen in some of the cells?




Mitosis

b)
Describe what is happening in cells Y and Z.



Cell Y: The cytoplasm is dividing to form two new daughter cells


Cell Z: The chromosomes are becoming visible.

c)
Daughter chromosomes produced by this type of cell division contain the same number of chromosomes as their parent cell.



Explain the importance of this.



Every cells needs the same set of instructions which are on the chromosomes/no loss of genetic material.
4.
Continued


b)
i)
The process of cell division is controlled by many specific enzymes. Explain the term specific as used in this context.




Specific means that each enzyme only works with one substrate.


ii)
Enzymes have an optimum temperature and pH. Explain the meaning of the word optimum.




Optimum means the conditions that the enzyme works best in/is most active in.
5.
The following statements refer to stages in mitosis:


i.
Chromosomes become visible as pairs of chromatids.


ii.
Spindle fibres form.


iii.
Chromosomes line up in the middle of the cell.

iv.
Chromatids are pulled to opposite ends of the cell.

v.
The nuclear membranes form.


vi.
The cytoplasm divides and two daughter cells are formed.



a)
Complete the sequence by writing in a description of the missing stage.


b)
After mitosis, the daughter cells have the same number of chromosomes as the parent cell.



Explain why this is important.



Every cells needs the same set of instructions which are on the chromosomes/no loss of genetic material.
6. The diagram represents some of the stages of cell division.
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Describe what happens in stages C and D.


C: Chromosomes are lined up in the middle of the cell by the spindle fibres.

D: The spindle fibres pull the chromatids to opposite ends of the cell.
7. The graph shows the effect of temperature on the enzyme catalase.


[image: image4.png]100

75

50

25

10

20

30

40

50

60




a) Between which two temperatures was there the greatest overall increase in enzyme activity?



Tick the correct box.

	0°C to 10°C
	
	
	20°C to 30°C
	X

	
	
	
	
	

	10°C to 20°C
	
	
	30°C to 40°C
	



b)
At which two temperatures was the enzyme activity 75% of its maximum?




​​​30 °C and 45 °C


c)
From the graph, predict the temperature at which the enzyme activity will reach zero.




60 °C


d)
Catalase will only work on one substrate. What word is used to describe this feature of an enzyme?




Specific.
8.
The activity of the enzymes lipase and catalase was investigated. Three test tubes were set up.
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The colour of the pH indicator was noted at the start and after 20 minutes. The results are shown in the table below:

	
	Colour of pH indicator

	Test Tube
	At start
	After 20 mins

	A
	green
	orange

	B
	green
	green

	C
	green
	green



a)
In tube A, the pH indicator colour change was due to the production of fatty acids as the lipase reacted with the fat in the milk.



Explain why there was no change in tube C.



Contains a catalase. This is a different enzyme which does not work on milk/which has a different substrate.

b)
What term is used to describe tube B which contained water instead of an enzyme?




Control.

c)
Name two variables, not already shown, which would have to be kept the same when this investigation was set up.



1. Temperature



2. Concentration of enzyme
9.
Cellulase is an enzyme which is produced by some soil micro-organisms. It breaks down cellulose into simple sugars. Cellulose is present in plant cell walls.


10 cm3 samples of cellulose paste were mixed with three different liquids and left for 24 hours. The time taken for 5 cm3 of each cellulose mixture to run through a syringe was recorded. The results are shown in the table:
	Sample
	Liquid added to cellulose paste
	Time for 5 cm3 to run through (seconds)

	A
	1 cm3 cellulase solution
	126

	B
	1 cm3 water
	375

	C
	1 cm3 soil water
	200



[image: image6.png]




a)
i)
Using the results from samples A and B, describe the effect of cellulase on the thickness of cellulose paste.





It makes the cellulose runnier/thinner.


ii)
Using the results, what can be concluded about soil water?





Soil water must contain cellulase.

b)
i)
The samples were left in a warm place to provide optimum conditions for the enzyme.




Explain what is meant by the term optimum conditions.





Conditions the enzymes works best in/is most active in.


ii)
Cellulase enzyme is specific for cellulose. Explain what is meant by the term specific.





Enzyme works with only one substrate. 
distilled water
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NEVER USE THE WORD AMOUNT.


Always use mass, volume, length, concentration.
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Calculating Percentage change.


Calculate the difference between the two values.


Divide the difference by the starting mass/volume/length.


Multiply by 100.
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