Grade 12 Life Sciences

Practical Test : Nucleic Acids/ Meiosis
Marks  :  30 
Time : 50 minutes
1. Study the following diagrams representing different phases of meiosis.
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	1.1

1.2

1.3

1.4

1.5
	Provide labels for structures A, B and C.

Which phase is represented by:

(a) Diagram 1?

(b) Diagram 2?

Write down the correct sequence of the processes occurring in diagrams 1 to 4.

Tabulate TWO differences between the first and second stages of meiosis.

Explain TWO processes/mechanisms why the gametes produced at the end of meiosis are not genetic identical.


	
	(3)

(1)

(1)

(2)

(5)
(4)

(16)


	1.
	1.1
	A - Chromatid(/chromosome  

B - Centromere(
C - Spindle fibre(/thread                                          
                                   
	
	(3)

	
	1.2
	(a)  Metaphase 2(
(b)  Prophase I(
	
	(1)

(1)



	
	1.3
	Diagram 2,  Diagram 3,  Diagram 1,  Diagram  4((

   

	
	(2)



	
	1.4     
	
	
	


	Meiosis I
	Meiosis II

	- Crossing over takes place(
	- No crossing over takes place(

	- In metaphase the  chromosomes

  align on the equator in 

  homologous pairs(
	- In metaphase chromosomes 

  align singly( on the equator

	- Reduction division( 
	- No reduction division( 

	- During anaphase whole 
  chromosomes(move towards the
  poles 
	- During anaphase chromatids( 
  move towards the pole


            (Mark first TWO only) 




any 2 x 2 + 1 table                   (5)

	
	1.5
	Crossing over(
Pieces of chromatids/groups of genes are exchanged( between homologous chromosomes

Random(/independent assortment of chromosomes

Maternal and paternal chromosomes assort themselves randomly/independently on either side of the equator( during metaphase
	
	(2)

(2)
(16)


	1.2

	The relative amounts of DNA were measured in the cells of a plant during mitosis and meiosis. The results are given in the table below.
	
	


	PHASE OF NUCLEAR CYCLE
	DNA CONTENT 

PER CELL (ARBITRARY UNITS)

	Mitosis
	Early interphase
	4

	
	Prophase
	8

	Meiosis I
	Early prophase
	8

	
	Late telophase
	4

	Meiosis II
	Late prophase
	4

	
	Telophase 
	2


	
	Account for the differences in DNA content between:
	
	


	
	1.2.1
1.2.2
	Early interphase and prophase of mitosis 

Early prophase of meiosis I and late prophase of meiosis II

	
	(2)

(2)

(4)


2.1.1
In early interphase the DNA is starting to replicate(/has not replicated


         

In mitosis prophase replication has been completed(



(2) 

2.1.2
Meiosis I prophase the cell is still diploid(/2n





Meiosis II prophase the chromosome number is halved(/n 


(2)
(4)

    Diagram 1                  Diagram 2                 Diagram 3                Diagram 4
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