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When answering questions in an exercise, test or an exam:

· FOLLOW INSTRUCTIONS: Read the question first and underline the operative words so that you are clear about what is being asked of you.  

· MARK ALLOCATION: This will guide you to the number of facts that you need to write.  Do not waste time writing 5 facts when the examiner only asked for 2.  They will only mark the 1st two answers.

· Answer the question, as if you are answering someone whom you like, is intelligent but knows nothing about Life Science – then you will not leave anything out. 

· Please note: examiners will never ask 2 questions with the same answer.  If you have written the same answer, then one of them is definitely wrong.  Please re-read each of the questions and you will see that each one requires a different answer.
· When you are asked to write your ‘view’ or ‘belief’ or ‘what do you think….’ only write one type of view.  For example:  What is your view on abortion?  Here you must be either pro-abortion or anti-abortion.  You must not write about both views.  You must take a stance on one view.

· When you are asked to DEBATE SOMETHING: you are required to look at the issue from both sides and you will be expected to provide both sides for marks.

· If you are asked to ‘TABULATE’: you must answer in the form of a table.  You will be penalized if your points are not listed in a table format.

· When you are asked to COMPARE two things: rather use the table format.  This way, you will remember to write equally about both of the items/factors.
· In answering ESSAY QUESTIONS: NEVER INCLUDE FLOW DIAGRAMS OR PICTURE DIAGRAMS.
When answering questions with diagrams:

· Study the diagram and write missing labels in on the diagram itself FIRST.  

· Now read through the questions and answer each one.

· If you do not know the answer, then write the number on your answer page, look at the mark allocation and leave enough lines to write the answer in later, i.e.:  if the mark allocation is 2, then leave two lines open.

Graphs and Pie charts:

· Make sure that you know the difference between a line graph, bar graph, histogram and pie charts.

· For bar graphs / histograms ensure the WIDTH OF THE BARS ARE THE SAME.

· In bar graphs the SPACE BETWEEN BARS MUST BE THE SAME.

· For pie charts use a compass and protractor.

· Make sure that you practice the skill of graphing and representing data from a table as a graph.
· Always provide a HEADING (include both variables) for your graph and label the X and Y-axis which include the units of measurement like oC, seconds, years, number of organisms etc.

· The independent variable is graphed on the X-axis (controlled by the researcher e.g.: time, temperature).  The dependent variable is graphed on the Y-axis and will be the results obtained.

· Make sure that you are able to read information from a graph accurately.  Use a ruler and draw lines on the graph – through the X and Y-axis so that your readings are accurate.

Calculations:

· You will be expected to do calculations in a test and exam.  

· Make sure that you have a calculator.

· Make sure that you understand how to calculate the average, the difference between and percentage.

· Generally, the examiner will ask you to show your calculations.  You must write out your calculation step by step, otherwise you will only be awarded a mark for the answer – if it is correct.  
SESSION 1 and 2 - LEARNER NOTES

GENETIC and HEREDITY (Paper 2)

QUESTION 1:      
5 Minutes   

           
(Taken from various sources) 

Various possible options are provided as answers to the following questions. Choose the answer and write only the letter (A – D) next to the question number. 

	1.1
	The inheritance of one trait does not depend on the inheritance of another trait. This represents …
	
	


	
	A

B

C

D
	the law of dominance.

the law of co dominance.

the principle of variation.

Mendel's principle of independent assortment.
	
	


	1.2
	In mice, the genotype yy produces grey fur and Yy produces yellow fur. The genotype YY results in death during the early embryonic stages.

A yellow female mouse is mated with a yellow male mouse. Which of the following shows the correct ratio of yellow to grey offspring that could be born alive?
	
	


	
	A

B

C

D
	1 : 1

1 : 3

2 : 1

3 : 1
	
	


	1.3
	The diagram below shows the blood types of two parents. 
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	The only possible blood type(s) of the offspring of the first generation (F1) is/are:

	
	

	
	A
B
C
D
	AB and O.
A and O.
A only.
A and B.
	
	


	1.4
	Which one of the following monohybrid crosses will result in a phenotypic ratio of 1:1? A cross where…  
	
	


	
	A

B

C

D
	both parents are heterozygous

both parents are homozygous for the dominant characteristic 

one parent is heterozygous and the other parent is homozygous recessive

one parent is heterozygous and the other parent is homozygous dominant 
	
	

	1.5
	Four different phenotypes are possible in the F1 generation if

the parents' blood groups are ... 
	
	

	
	A

B

C

D
	B and B

A and B

O and AB

AB and AB
	
	

	1.6
	[image: image2.png]The diagram below shows the alleles for height and flower colour in
a flowering plant.

_

_ tall plant
short plant
purple flowers
white flowers

Alleles for height and colour

The plantis ...

A homozygous dominant for height and heterozygous for flower
colour.

B heterozygous for height and homozygous dominant for flower
colour.

C homozygous recessive for height and homozygous dominant
for flower colour.

D heterozygous for height and heterozygous for flower colour.




	


	1.7
	In a monohybrid cross, the genotype of all the F1 plants is Aa. If the F1 plants are crossed, what percentage of the F2 generation will have the dominant phenotype? 
	
	


	
	A

B

C

D
	25 

50 

75 

100                                                                                      (7x2)
	
	(14)


QUESTION 1.2:      15 Minutes   

          
(Taken from various sources of Paper 2)

	Give the correct biological term for each of the following descriptions. Write only the term next to the question number.
	
	

	1.2.1

1.2.2

1.2.3

1.2.4

1.2.5

1.2.6

1.2.7

1.2.8

1.2.9
	The type of inheritance where the dominant allele masks the expression of the recessive allele in the heterozygous condition.

The process by which genetically identical organisms are formed using biotechnology.

The position of a gene on a chromosome.
The type of variation in a population with no intermediate phenotypes.


The physical or functional expression of a gene.

Chromosomes that carry same set of genes.

Two or more alternative forms of a gene at the same locus.

A genetic cross involving two characteristics.

A genetic disorder characterized by the absence of a blood-clotting factor.                                                                                                 
	
	

	1.2.10

1.2.11

1.2.12

1.2.13

1.2.14

1.2.15
	The type of inheritance involving two alleles of a gene that are not dominant over one other

Characteristics controlled by genes which are located on the sex chromosomes

Chromosomes that are similar in structure and code for the same characteristics

The type of inheritance involving alleles that equally determine the phenotype of heterozygous offspring

An allele that is expressed phenotypically only in the homozygous condition

A genetic cross involving one characteristic only
	
	

	
	
	
	(15)


QUESTION 1.3 



               (Taken from various sources of paper 2)
Indicate whether each of the statements in COLUMN I applies to A ONLY,
B ONLY, BOTH A AND B or NONE of the items in COLUMN II. Write A only, B only, both A and B, or none next to the question number (1.3.1 to 1.3.5) in the ANSWER BOOK.
	
	COLUMN I
	COLUMN II

	1.3.1
	Influences the inheritance of blood groups 
	A     Codominance

B      Multiple allele 

	1.3.2
	Chromosomes having the same shape, size and carrying similar genetic information 
	A     Daughter chromosomes

B     Homologous chromosomes 

	1.3.3
	Sudden change in the genetic makeup of an organism
	A     Contraception 

B      Mutation 

	1.3.4
	The genotype of blood group AB
	A      IAi

B      IBi

	1.3.5
	The physical and functional expression of a gene
	A      Phenotype

B      Genotype 

	
	
	
	(5X2)

	
	
	
	  (10)


QUESTION 1.4:      
5 Minutes   


(Taken from DBE Nov 2014, Paper 2)
About 70% of people get a bitter taste when a substance called PTC is placed

on their tongue. They are referred to as 'tasters'. All other people are unable to

taste PTC and are referred to as 'taste-blind'. The 'taster' allele is dominant and

the 'taste-blind' allele is recessive. 
Also in humans, normal skin pigmentation is dominant to the albino condition (no pigmentation). 

The letters in the key below must be used to represent the alleles for the 

different characteristics above. 

	Key: 
T – taster 

t – taste-blind 

N – normal skin pigmentation 

n – no skin pigmentation (albino) 


A man who is heterozygous for both tasting PTC and skin pigmentation marries

a woman who is taste-blind for PTC and is an albino.  

1.4.1 State why the example above represents a dihybrid cross.                       (1) 

1.4.2 Write down: 
  

                  (a) The genotype of the woman                                                                  (1) 

      (b) ALL the possible gametes of the man 
            


     (2) 

1.4.3 The man and woman have a child whose genotype is ttNn. What is the 

        child's phenotype? 





    (2) 

                                                                                                                                     (6) 
QUESTION 2:      
10 Minutes   

 (Taken from DBE Nov 2015, Paper 2)

	
	A lack of immunity to infections (agammaglobulinemia) is a sex-linked recessive genetic disorder in humans. The dominant allele is represented by XA and the recessive allele is represented by Xa.

An individual with the disorder is described as affected and an individual without it is described as unaffected. The pedigree diagram below illustrates inheritance of this disorder.
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	2.1
	 Name the genotypes of individuals:

(a) 1
(b)  2                                               
	(2)

(2)
	


QUESTION 3:      
8 Minutes   

          
(Taken from FS Sept 2015, Paper 2)

	The structure on the head (the comb) of chickens can be of different shapes. The diagram below shows the inheritance of two different shapes of comb, 'walnut' and 'pea'. 

[image: image4.png]



Walnut comb (W) is dominant over pea comb (w).  In these chickens yellow legs (Y) are dominant over white legs (y).

Parent 1 is homozygous dominant for comb shape and heterozygous for colour of legs while parent 2 is homozygous recessive for comb shape and homozygous recessive for colour of legs. 
	

	3.1

3.2


	Write down:

(a) The genotype of parent 2

(b)  
The possible gametes of parent 1
The parents have an offspring with a genotype wwYy. What is the offspring's phenotype?


	    (2)

    (2)

    (2)

    [6]


QUESTION 4:      
6 Minutes   

          
(Taken from FS Sept 2015, Paper 2)

	People with albinism are unable to produce the dark pigment, melanin, in their skin. This condition is caused when an individual is homozygous recessive to this characteristic.
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	4.1
	Indicate whether each of the individuals below could be homozygous dominant, homozygous recessive or heterozygous: 
	

	
	(a)

(b)
	O

T
	(2)

(1)

	4.2


	Explain your answer to QUESTION 4.1(a).


	(3)

[6]


QUESTION 5:      
7 Minutes   

          
(Taken from NW Sept 2015, Paper 2)

A person with blood group A marries a person with blood group B.  Use a complete

genetic crossing to show that it is possible that all four blood groups can be present

in the offspring in one family.

                                                                      [7]

QUESTION 6:      
6 Minutes   

          
(Taken from DBE Feb 2016, Paper 2)

	The pedigree diagram below shows the pattern of inheritance of a certain genetic disorder controlled by a recessive allele. The dominant allele is represented by N and the recessive allele by n.
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	6.1

6.2
	Explain why both parents must be heterozygous for this characteristic.
Give the possible genotype(s) of the normal children.
	
	   (2)

   (2)

	6.3


	Provide evidence from the pedigree diagram to show that this characteristic is not sex-linked.

	
	   (2)

   [6]



QUESTION 7:      
3 Minutes   

          
(Taken from DBE Nov 2016, Paper 2)
	The leaf colour in a plant is controlled by two alleles, green (G) and yellow (g). Thorns on plant stems are controlled by two alleles, presence of thorns (T) and no thorns (t). 

Two plants with the genotypes GGTT and ggtt were crossed. Their offspring were then left to pollinate each other. 

The table below shows the possible genotypes of the offspring of the second generation. Genotypes (i) and (ii) have been left out. 
Gametes 
GT 
Gt 
gT 
gt 
GT 
GGTT 

GGTt 

GgTT 

GgTt 

Gt 
GGTt 

GGtt 

(i)… 
Ggtt 

gT 
GgTT 

GgTt 

ggTT 

ggTt 

gt 
GgTt 

Ggtt 

ggTt 

(ii)… 

	
	

	7.1
	Give the: 

(a) 

(b) 

Genotype of (i) 
Phenotype of (ii) 

	
	(1)

(2)

[3]


QUESTION 8:      
6 Minutes   

          
(Taken from DBE Nov 2016, Paper 2)
	You have two rose plants, both with pink flowers. You cross them and find that, while most of the offspring are pink, some are red and some are white. 

Use a genetic cross to show how breeding two pink flowering plants can result in pink, red and white flowering plants. 

Use the letter R for the red allele and W for the white allele. 


	
	[6]


QUESTION 9:      
6 Minutes   

          
(Taken from DBE Feb 2017, Paper 2)
	Coat colour in mice is controlled by two alleles, black (B) and grey (b). Tail length is controlled by two alleles, long (T) and short (t). 

The Punnett square below shows a part of the cross between two mice. Genotype (i) has been left out. 
[image: image7.emf]

	
	

	9.1
9.2
	Give the: 

(a) 

(b) 

(c) 

Genotype of parent 1 

Phenotype of parent 2 
Genotype of offspring (i) 
What percentage of the offspring above is grey with short tails? 


	
	(2)
(2)

(1)

(1)

[6]


QUESTION 10:      
6 Minutes   

          
(Taken from DBE Feb 2017, Paper 2)
	Tay-Sachs disease is caused by an autosomal recessive allele (n). Children with Tay-Sachs disease lose motor skills and mental functions. Over time, the children become blind, deaf, mentally retarded and paralysed. Tay-Sachs children die by the age of five. 

The pedigree diagram below shows the inheritance of Tay-Sachs disease in a family. 

[image: image8.emf]
	
	

	10.1
	Give: 

(a)
(b)
(c) 

Charly's phenotype 

Portia's genotype
Bill's genotype 


	
	(2)

(2)

(2)

[6]


	SECTION B:    HOMEWORK QUESTIONS




QUESTION 1:
8 Minutes


(Taken from Gauteng June 2014)

In humans, blood groups are controlled by multiple alleles. 



	1.1

1.2


	How many alleles control blood groups?

Mr Sparrow has blood group A and Mrs Sparrow has blood group B. They are both heterozygous.
Use a genetics diagram to show all the possible blood groups in their children.  

Show the percentage probabilities of each genotype and each phenotype in the F1 generation
	
	(1)

(7)

[8]


QUESTION 2:      
5 Minutes   

          
(Taken from Gauteng June 2014)

	Colour-blindness in humans is caused by a recessive allele (b) and is carried on the X-chromosome. The pedigree diagram below shows the inheritance pattern of this disorder in the Bean family. 

Study the pedigree diagram below and answer the questions that follow.
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	2.1

2.2

2.3


	What is a sex-linked disorder?

Provide the phenotypes for the following individuals:

a) Kofi and

b) Jeli

Give the genotypes of:

a) Mrs Bean and

b) Coco 


	
	(1)

(2)

(2)

[5]


QUESTION 3:      
4 Minutes   

 (Taken from DBE Feb 2016, Paper 2)

	
	The size and colour of unripe fruit in a plant species is genetically controlled. The allele for small fruit (b) is recessive to the allele for big fruit (B). The allele for yellow fruit colour (g) is recessive to the allele for green fruit (G).
	

	3.1
	State:
	

	
	(a)

(b)
	The phenotype of the plant with the genotype BbGg
ALL possible genotypes of the gametes produced by the plant mentioned in QUESTION 3.1(a)
	   (2) 

   (2)

   [4]


QUESTION 4     7 Minutes                              (Taken from Nov 2015 Back-Up, Paper 2)

	4.1
	In guinea pigs the allele for a black coat colour (B) is dominant over the allele for a white coat colour (b). The allele for a rough coat texture (R) is dominant over the allele for a smooth coat texture (r). 

A male guinea pig which is homozygous dominant for coat colour and heterozygous for coat texture was mated with a white female guinea pig that is heterozygous for coat texture 
	
	


	4.1.1

4.1.2

4.1.3


	How many characteristics of the guinea pigs are being investigated? 

Give the possible gametes of the female guinea pig. 

Two of the offspring of the F1-generation were crossed. The genotypes of their offspring are represented in the Punnett square below, except at (i) and (ii). 

[image: image10.png]



	(1)

(2)
	


	        Give the: 


	
	(a)

(b)

(c)
	Genotype of the offspring at (i) 
Phenotype of the offspring at (ii) 
Phenotypic ratio of all the offspring 
	(1)

(1)

(2)
	


QUESTION 5
6 Minutes
                (Taken from DBE Nov 2014, Paper 2)
	
	The pedigree diagram below shows the inheritance of haemophilia in a family.   
	

	
	The allele causing haemophilia is represented by Xh and the normal allele is represented by XH. 
	

	
	 
	

	
	
[image: image11]
	

	5.1
	Determine the following:

(a) Phenotype of individual 4 
 

(b) Genotype of individual 2 
 
	(1)

(2)

	5.2
	Explain why this disorder affects more males than females 
	(3)


QUESTION 6       7 Minutes
	
	In apples red colour is dominant over yellow colour. Use R to show the dominant characteristic and r to show the recessive characteristic 
	

	6.1
	A farmer crossed heterozygous red apple trees with homozygous yellow apple trees. Using the punnet square below, work out the genotype and phenotype of  F1.

R

r

r

r 


	(6)

	6.2 
	What percentage of F1 will be yellow apple trees ?
	(1)

	
	
	[7]


SESSION NO: 3
NERVOUS SYSTEM (Paper 1)

QUESTION 1:        11 Minutes   



(Various sources)

Various options are provided as possible answers to the following questions. 
Choose the correct answer and write only the letter (A to D) next to the question number.

1.1
The part of the brain that interprets impulses from the retina of the eye is the:
A
cerebrum.

B
cerebellum.

C
medulla oblongata.

D
corpus callosum.

1.2
Damage to the dendrites of a motor neuron in a reflex arc would probably prevent:
A
a receptor from receiving a stimulus.

B
synaptic contact with a sensory neuron.

C
an impulse from being transmitted to an effector organ.

D
an impulse from being transmitted to the spinal cord.

1.3
The part of the brain that regulates breathing is the:
A
medulla oblongata.

B
cerebrum.

C
corpus callosum.

D
cerebellum.

QUESTIONS 1.4 and 1.5 are based on the following diagram. 
[image: image12.png]s





1.4
Which of the following regarding part E is CORRECT?

A 
It is located in the grey matter.

B 
It is part of the peripheral nervous system.

C 
It is part of the central nervous system.

D 
It makes synaptic contact with motor neurons.
1.5
The correct sequence in which impulses move from the receptor to the effector in the reflex arc above, is:
A 
A → B → C → E → D

B 
C → A → B → D → E

C 
C → B → D → E → A

D 
A → E → D → B → C
1.6
Which part of the brain controls balance and equilibrium?


A
Cerebrum


B
Cerebellum


C
Medulla oblongata


D
Corpus callosum

1.7     The auditory nerve transmits impulses to the..

           A        cerebrum and medulla oblongata

           B        cerebrum and cerebellum

           C        cerebellum and medulla oblongata

           D        cerebrum and corpus callosum

1.8.     During a 400 metre race, the autonomic nervous system of an athlete will decrease    

            the..

           A        heartbeat

           B        flow of blood to the intestine

           C        flow of blood to the muscles

           D        breathing rate

1.9      The part of the central nervous system that protects the human body from serious

           Injuries when a person steps barefoot on a thorn is the..

           A        cerebellum

           B        medulla oblongata

           C        spinal cord

           D        cerebrum

1.10    Which ONE of the following is the correct sequence in which impulses are

           transmitted in a reflex action?

           A         Receptor → sensory neuron → interneuron → motor neuron →

                       effector

           B         Receptor → motor neuron → sensory neuron → interneuron →

                       effector

           C         Receptor → motor neuron → interneuron → sensory neuron →

                       effector

           D         Receptor → interneuron →sensory neuron → motor neuron →

                       effector

1.11    The microscopic space between two adjacent neurons is a/an…

           A         axon

           B         dendrite

           C         synapse

           D         cell body

                                                                                                                         (11x 2 =22)

QUESTION 2.1:
10 Minutes

                                        (Various sources)
Give the correct biological term for each of the following descriptions. Write only the term next to the question number.

2.1.1
    Specialised cells which connect the brain and the spinal cord to all other 
               parts of the body. 
2.1.2
    The nervous system which consists of cranial and spinal nerves.
2.1.3
    A branch of the autonomic nervous system that decreases the heartbeat 
               back to normal.

2.1.4
    A disorder which results in the myelin sheath of the neurons being damaged.
2.1.5
   The fluid that surrounds the brain and spinal cord. 
2.1.6      The part of the brain that controls the heart rate.

2.1.7      A collective name for the membranes that protect the brain.

2.1.8      A change in the internal or external environment that will be detected by a

              receptor and converted into an impulse.

2.1.9      A neuron that carries impulses from the receptors to the central nervous 

              system.

2.1.10    The pathway along which an impulse is transmitted to bring about a 

              response to a stimulus during a reflex action.
                             (10x1=10)

QUESTION 2.2 ( 8 minutes)

Indicate whether each of the statements in COLUMN I apply to A ONLY, B ONLY, BOTH A AND B or NONE of the items in COLUMN II. Write A only, B only, both A and B or none next to the question number (2.2.1 to 2.2.4) in the ANSWER BOOK.
	COLUMN I
	COLUMNII

	2.2.1  Part of the brain responsible for sight

 
	A:   Medulla oblongata

B:   Hypothalamus



	2.2.2  Nerves that convey impulses to the  

          brain


	A:   Sensory nerves

B:   Motor nerves

	2.2.3 Structure which receives stimulus and 

          converts it into an impulse  


	A:   Receptor

B:   Effector

	2.2.4 Links sensory neuron to the motor 

         neuron


	A:   Synapse

B:   Interneuron


                                                                                                                                 (2x 4=8)

QUESTION 3:       5 Minutes   

           (Taken from DBE Exemplar 2014)
The diagram below represents a portion of the central nervous system of humans.
[image: image13.png]Portion of the central nervous system of a human





Write down the LETTER ONLY of the part which:
3.1.
Regulates heartbeat and breathing rate



    

(1)

3.2.
Coordinates movement while walking



    

(1)

3.3.
Interprets what you see





    

(1)

3.4.
Has hemispheres connected by the corpus callosum
    
    

(1)

3.5.
Controls balance and equilibrium




    

(1)











    

[5]

QUESTION 4:      4 Minutes                                 (Taken from DBE Exemplar 2014)
Study the diagram below, which shows a reflex arc. 

[image: image14.png]



4.1.
Give labels for each of the following:

(a)
Region D





    
    

(1)

(b)
Neuron E  






    

(1)

4.2.
Write down the LETTER of the part which:

(a)
Transmits impulses to the central nervous system
    

(1)

(b)
Contains cerebrospinal fluid



    

(1)







         
                                                      [4]

QUESTION 5:      10 Minutes                                      (Taken from GDE Prelim 2014)
Study the diagram illustrating a neuron and answer the questions that follow. 
[image: image15.png]



	5.1 
	What type of neuron is represented here? 
	        (1) 

	5.2 
	Provide labels for structures A, B and D. 
	        (3) 

	5.3 
	Provide the LETTER and NAME of the structure that: 

(a) transmits the impulse to the cell body. 

(b) transmits the impulse away from the cell body 

(c) degenerates when a person has multiple sclerosis 
	        (6) 

	                                                                                                                                    [10] 

	


QUESTION 6:
8 Minutes


Tabulate the differences between sensory and motor neurons with respect to 
structure and function.
            




                     [8]
QUESTION 7              8 minutes                                            (Taken from DBE June 2015)
7.1. Study the diagram below of a section through a human spinal cord and the 
       neurons involved in a reflex arc.
[image: image34.wmf] 
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7.1.1. Define a reflex action                                                                                       (2)

7.1.2. Identify neurons A, B and C                                                                            (3)
7.1.3. Write down only the LETTER of the neuron (A or C) which is

          probably damaged if a person:

(a)  Can feel the stimulus but cannot respond                                                  (1)

(b)  Is able to walk but cannot detect any stimulus                                           (1)

7.1.4 State the significance of the reflex action in humans.                                     (1)

                                                                                                                                 [8]
QUESTION 8             6 Minutes                                     (Taken from DBE Nov 2015)
8.1. The diagram below represents the central nervous system in a human.
8.1.1 Identify part:

(a)    A                                                                                                               (1)

(b)    C                                                                                                               (1)

(c)    D                                                                                                               (1)
8.1.2 State THREE functions of part B                                                                       (3)
                                                                                                                                    [6]
QUESTION 9            6 Minutes                                  (Taken from DBE Nov 2016)
	The diagram below represents a neuron in a human. 
	

	[image: image16.emf]

	9.1
	Identify the type of neuron represented in the diagram. 
	(1)

	9.2
	State ONE function of part B. 
	(1)

	9.3
	Explain the role of part C in the functioning of the neuron. 
	(2)

	9.4
	Explain the consequence for a reflex action if the neuron shown in the diagram is damaged. 
	(2)

	
	
	[6]


	SECTION B:    HOMEWORK QUESTIONS




QUESTION 1:
6 Minutes

          (Taken from DBE Feb/March 2016)
The diagram below shows a reflex arc.

[image: image17.png]



1.1
Give ONLY the LETTER of the part that represents the:



a)
Effector








(1)
b)
Interneuron/Connector neuron





(1)
c)
Sensory neuron







(1)

1.2
Give the LETTER and NAME of the neuron in the diagram that is probably damaged if a person is able to detect the stimulus, but cannot respond.
(2)
1.3
State if the nerve impulse travels from D to E or from E to D.


(1)

[6]
QUESTION 2 – 9 minutes
2.1. What is the difference between a reflex action and a reflex arc?                     (6)

2.2. What is the significance of a reflex action and provide one example.              (3) 

                                                                                                                                 [9]

QUESTION 3:
4 Minutes

          (Taken from DBE Nov 2015 Back-up)
	3.1
	The diagram below shows a longitudinal section of the human brain.
	

	
	
[image: image18.png]



	

	3.1.1

3.1.2
	Identify parts A and B.

Write down the LETTER ONLY of the part that:

(a) Interprets sound

(b) Connects the two hemispheres of the brain
	   (2)

   (1)

   (1)

   [4]
	What type of neuron is represented here? 

	
	
	5.2 
	Provide labels for structures A, B and D. 


QUESTION 4         9 minutes                 (Taken from DBE February /March 2015)
4.1. Study the diagram of a reflex arc below.

[image: image19.png]Diagram of a reflex arc





4.1.1. Label the following:

(a)  The functional connection at D                                                                        (1)
(b)  Neuron B                                                                                                         (1)
4.1.2. Write down, in the correct order, the LETTERS ONLY of the neurons involved

          from the time a stimulus is received until a response takes place.                      (2)

4.1.3. Draw a labelled diagram to represent the structure of neuron A.                         (5)

                                                                                                                                       [9]
SESSION 4 and 5: EYE AND EAR (Paper I)
QUESTION 1:        11 Minutes   



(Various sources)

1.1. Various options are provided as possible answers to the following questions.  Choose    

       the answer and write only the letter (A to D) next to the question number (1.1.1 to    

       1.1.10) in the ANSWER BOOK, for example 1.1.11  D.
	1.1.1
	The pupil of a human eye is covered by the ...
	
	


	
	A
B
C
D
	cornea and retina.
conjunctiva and cornea.
conjunctiva and sclera.
retina and sclera.

	
	

	1.1.2
	Which ONE of the following CORRECTLY matches a visual defect and its corrective treatment?
	
	


	
	A

B

C

D
	Cataracts – concave lens

Short-sightedness – convex lens


Astigmatism – concave lens

Long-sightedness – convex lens

	
	


1.1.3       Grommets may be used in the treatment of … 
	A 
B

C 

D 
	astigmatism 

cataracts. 

middle ear infections. 

long-sightedness. 


	1.1.4
	The ability of the lens to change its curvature is known as …
 

	
	

	
	A

B

C

D
	astigmatism.

binocular vision.

accommodation.

pupillary mechanism.
	
	


QUESTIONS 1.1.5 and 1.1.6 refer to the diagram below, which shows the structure of the human ear. 
[image: image20.emf]
1.1.5. Which part is responsible for balance? 
	 A

B

C

D 
	3

1

4

5 


1.1.6. Which part contains the organ of Corti? 
	A

B

C

D 
	1

2

3

4 


1.1.7. The part of the brain that interprets impulses from the retina of the eye is the ... 
	A 
B 

C 

D 
	cerebrum. 
cerebellum. 
medulla oblongata. corpus callosum. 



QUESTIONS 1.1.8 to 1.1.10 refer to the diagram below, which shows the human eye under different conditions. 
[image: image21.emf]
    1.1.8. Which diagram above show the result when the ciliary muscles contract? 
              A   1 

              B   2 

              C   3

              D   4
    1.1.9. Which diagram above show the result when the circular muscles 

       
    contract? 
              A   1


   B   2

              C   3

              D   4
1.1.10  Which diagram above show the result when the suspensory                   

            ligaments becomes taut? 
               A   1


    B   2

               C   3

               D   4                                                                                                   10X2=[20]

	1.2
	Give the correct biological term for each of the following descriptions. Write only the term next to the question number (1.2.1 to 1.2.8) in the ANSWER BOOK.


1.2.1. Small tubes placed in the tympanic membrane to drain liquid from the middle  

           ear.
1.2.2.  Part of the human ear that directs sound waves into the auditory canal.
1.2.3.  A liquid between the cornea and lens in the human eye.
1.2.4. The layer of the eyeball which is pigmented and which prevents internal 
           reflection.
1.2.5. The part in the eye that regulates the amount of light entering the eye.

1.2.6. The part of the eye that contains cones and is the area of clearest vision. 
1.2.7. The small bones in the middle ear that vibrates and transmits vibrations to   

           the inner ear.  

1.2.8. The part of the brain that receives nerve impulses from the ear to regulate  

balance in the body.       






             8x1=[8]

	1.3
	Indicate whether each of the statements in COLUMN I applies to A only,       B only, both A and B or none of the items in COLUMN II. Write A only, B only, both A and B, or none next to the question number (1.3.1 to 1.3.8) in the ANSWER BOOK.
	
	


	COLUMN I
	COLUMN II

	1.3.1.  No photoreceptors
	A:   Blind spot

B:   Yellow spot

	1.3.2. Lens of the eye not able to  

          become less convex. 
	A:   Myopia

B:   Astigmatism

	1.3..3. Equalizes the pressure  

          between the middle ear and the

          atmosphere.
	A:   Eustachian tube

B:   Semi-circular canals



	1.3.4. The outer layer of the eye
	A:   Lens

B:   Retina

	1.3.5. The membrane between the    

           outer and  middle ear.
	A:   Round window

B:   Tympanic membrane

	1.3.6.  Part of the pupillary      

           mechanism. 
	A.   Radial muscles

B.   Circular  muscles

	1.3.7. Transmits sound waves to the 

          inner ear
	A.   Cochlea

B.   Sacculus

	1.3.8. Converts sound waves into            

          nerve impulses.
	A.   Oval Window

B.   Organ of Corti


                                                                   



                  8x2= [16]
QUESTION 2:
12  Minutes      (Modified from DoE Exemplar 2011 Paper 2)

Study the diagram below and answer the questions that follow:
[image: image22.png]Diagram of the human ear





2.1.
Identify the parts labelled B, C and F and name ONE function of each.        (6)

2.2.
Explain how the pinna of the ear is suited for its function.

           (2)

2.3.
Write the letter of the part which:

(a)
Contains receptors for balance





(1)

(b)
Channels sound waves






(1)

(b)
Transmits impulses to the brain





(1)
(d)      Equalises pressure on either side of part B.                                        (1)





     




         
         [12]

QUESTION 3:                          5 Minutes

(Taken from GDE Prelim 2014)
Study the diagram and answer the questions that follow. 
[image: image23.png]



3.1
Give a caption for the diagram above.





(1)

3.2
Provide labels for structures A and B.





(2)

3.3
Explain how structures C and E contribute to the amplification of sound.
(2)

           [5]
QUESTION 4:
5 Minutes

(Taken from DBE June/July 2015)
Study the diagram below of the human eye and answer the questions that follow:

[image: image36.png]<
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4.1
Label parts A, B and E.







(3)

4.2
Give the LETTER only of the part which:




(a)
Protects the delicate internal structures




(1)
(b)
Transmits impulses to the cerebrum




(1)
(c)
Becomes cloudy or opaque as a person gets older, leading 
to decreased vision







(1)
(d)
Contracts or relaxes when the distance of an object from the 
eye changes








(1)











[7]
QUESTION 5:
3 Minutes

(Taken from DBE Feb/March 2016)
The diagram below represents a part of a human ear.

[image: image24.png]



5.1
Identify part:




a)
A









(1)


b)
D









(1)

           c)        C                                                                                                         (1)
5.2
Name the receptors that are found in part B.




(1)






        




 [4]
QUESTION 6  


8 minutes

(Taken from DBE November 2015) 

 Each diagram below represents parts of the human eye.

[image: image25.emf]
6.1 Give the LETTER and NAME of the part that:

    (a) Contracts to change the shape of the lens



         (2)

    (b) Controls the amount of light that enters the eye



         (2)

    (c) Is protected by the conjunctiva 





         (2)

6.2 Study DIAGRAM 1 and DIAGRAM 2. What process is responsible

      for the change in the shape of the part E?                                          
         (2)
                                                                                                                  [8]
QUESTION 7            8 MINUTES                   (Taken from DBE November 2015 P 2 (2))
The diagram below represents a human ear.
                           
[image: image26]
	
	7.1
	Identify parts A and D.
	
	(    (2)


	
	7.2
	Write down the LETTER only of the part which:
	
	


	
	
	(a)

(b)

(c)

(d)

(e)

(f)

(g)

(h)
	Conducts sound waves towards the middle ear

Absorbs pressure from the inner ear

Ensures equal pressure on either side of the tympanic membrane

Transmits vibrations to the inner ear

Contains the organ of Corti

Contains receptors to maintain balance

Converts sound waves to nerve impulses

Where cerumen is found. 
	
	(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(10)


QUESTION 8           5 MINUTES               (Taken from Free State Sept 2015 P1)
The diagrams below represent parts of the human eye and ear
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    8.1      Give the LETTER and the NAME of the part which:

a) Protects the delicate inner layers of the eye                                          (2)

b) Converts sound stimuli to nerve impulses                                              (2)

c) Passes vibrations from the inner ear back to the middle ear,

       to prevent sound reflection                                                                    (2)

d) Regulates the amount of light entering the eye                                      (2)

e) Assists in maintaining equal pressure on either side of the 

      tympanum                                                                                               (2)

f) Conducts impulses to the cerebellum                                                    (2)
                                                                                                                    [12]
QUESTION 9
3 MINUTES                                                     (Various sources)
    State the name of the receptors found in the:
       9.1   Utriculus and sacculus.                                                                          (1)

       9.2   Ampulla of the semi-circular canals.                                                      (1)

       9.3   Retina.                                                                                                   (2)
                                                                                                                              [4]
QUESTION 10            6 minutes             (Adapted from North West Sept 2015 P1)
   Diagrams l and ll show a section through a portion of a human eye. 

   Study the diagrams and answer the questions that follow.            


      10.1   Is diagram II for near or far vision?
       
            (1)
      10.2   Name and describe the process that causes the change        

              FROM diagram I to diagram II.                                                               (5)
                                                                                                                                [6]
QUESTION 11   8 Minutes


(Adapted from DBE Nov 2015 P1)
        Study the diagram below which shows a portion of the human ear and   

       answer the questions that follow.

[image: image27.emf]
              11.1   Give labels for parts A, D and E.
                                                       (3)

           11.2   Explain what would happen if part E is blocked with mucus                (2)

           11.3   Name the three parts indicated by B.

 (3)                                                                                                                                                                   




 [8]
	SECTION B:    HOMEWORK QUESTIONS




QUESTION 1:
10 Minutes

          (Taken from DBE Nov 2016 P1)
	The diagram below illustrates how light refracted in the human eye leads to a visual defect. 


	

	
	[image: image28.emf]
	

	1.1

1.2

1.3

1.4

1.5
	Identify parts B and C
Name the visual defect that is illustrated in the diagram. 
Describe the consequences of the visual defect in your answer to QUESTION 1.2. 
Explain the consequences if the light rays were to fall on part A. 
Explain TWO ways in which the lens is structurally suited to perform its function. 
	   (2)

   (1)

   (2)

   (3)

   (4)

   [12]
	What type of neuron is represented here? 

	
	
	5.2 
	Provide labels for structures A, B and D. 


QUESTION 2:
10 Minutes

          (Taken from DBE Nov 2016 P1)
While walking in the bush Paul hears a sound which he thinks is the roar of a lion. He immediately runs to safety. 

Describe how he hears the sound.

	Content: 

Synthesis: 
	(10) 

(3) 

[13] 


 QUESTION 3:
7 Minutes

          (Taken from DBE Feb 2017 P1)
	The diagram below represents parts of the human ear. 


	

	
	[image: image29.emf]
	

	3.1


	Identify parts: 

(a) 

(b) 

(c) 

B 
C 
D 

	(1)

(1)

(1)
	What type of neuron is represented here? 

	3.2
	Explain how parts A and D together are adapted to amplify sound 


	(3)
	

	3.3
	State ONE advantage of the middle ear being filled with air. 


	(1)
[7]
	

	
	
	5.2 
	Provide labels for structures A, B and D. 


SESSION NO: 6
HUMAN ENDOCRINE SYSTEM (Paper 1)

QUESTION 1:  
10 Minutes        

(Taken from DBE Nov 2014 P1)
Study the graph below showing the changes in the glucagon concentration during exercise.
[image: image30.png]o

S04 hcagon concanraion

Changes inthe blood glucagon concentration
“over ime.

—

e o)





1.1
Describe the trend for the changes in the glucagon level over time.

       (3)
1.2
Explain the changes in the level of glucagon from 0 to 10 minutes.

       (3)


       








       [6]
QUESTION 2:  
10 Minutes        

(Taken from DBE 2015 Feb/March P1)
The graph below shows the blood glucose concentration in a normal person and in a person with diabetes mellitus. Both persons ingested 100 mℓ of glucose solution at 30 minutes.
[image: image31.png]Blood glucose conoentration (glom) during 3 Z-hour perod.
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2.1
What is the blood glucose concentration (g/cm3) of the person with diabetes mellitus at 90 minutes? 







          (1)

2.2 
How many minutes after the ingestion of glucose did the glucose concentration reach its highest level in the normal person?




          (1)

2.3
Describe TWO differences in the pattern of the blood glucose concentration for

the person with diabetes mellitus and a normal person.


          (4)
 











          [6]

QUESTION 3:  
10 Minutes        

(Taken from DBE 2015 Feb/March P1)
Study the flow diagram below showing the response of an endocrine gland to changes in the amount of glucose found in the blood.


3.1
Define the term endocrine gland. 






          (2)

3.2
Identify:





(a)  Hormone 1







          (1)
(b)  Hormone 2







          (1)

3.3
Name the gland that releases hormone 1 and hormone 2. 


          (1)








                                                     [5]

QUESTION 4:  
12 Minutes        

(Taken from DBE Feb/March 2016 P1)
An investigation was done to determine the effect of different amounts of thyroxin on body weight in rats.

The procedure was as follows:

•    45 healthy female rats of the same species were used.

•    They were divided into three groups of 15 each (Groups A, B and C).

•    Their average body weight was determined and recorded.

•    Group A was injected daily with methimozole, which inhibits the production of thyroxin

     in rats. 

•    Group B was injected daily with DL-thyroxin, which stimulates the production of more

      thyroxin than under normal conditions in rats.

•    Group C was given no treatment.

•    All three groups were exposed to the conditions above for 2 months.

•    The average body weights of all the groups were determined weekly.



4.1
In the investigation identify the:




(a)
Independent variable






          (1)
(b)
Dependent variable







          (1)

4.2
State THREE factors that were kept constant during the investigation.
          (3)
4.3
Which group of rats (A, B or C) would be expected to gain the most weight?         (1)











                     [6]
	SECTION B:    HOMEWORK QUESTIONS




QUESTION 1:       10 Minutes

(Adapted from various sources)
Write down the correct biological term for each of the following descriptions.

1. The secretions that are produced in small quantities by endocrine glands.

2. The endocrine gland which controls the hormonal secretions of most of the other

      
endocrine glands.

3. The endocrine gland that can be regarded as the ‘master gland’ in the human body.

4. A system of all the hormone-secreting glands in the human body.

5. An enlarged thyroid gland, resulting from an iron deficiency.

6. The pair of endocrine glands located just above each kidney.

7. A disease in which the hormonal control of blood glucose is defective because of an absolute or relative deficiency of insulin.

8. The hormone secretion of the Islets of Langerhans which lowers the glucose level in the blood.

9. The system informing the human body of changes in its internal and external environment.

10. The endocrine gland, which secretes adrenalin.

11. The autonomic response to a stimulus, which is not under conscious control.

12. The secretion of the thyroid gland.

13. The hormone that stimulates the secretion of the hormone of the thyroid gland.

14. The hormone that prepares the body for an emergency.

15. An aspect of the control system in which the ultimate effects of the system will counteract the original stimulus.

       [15]

QUESTION 2:       25 Minutes  

The graph below shows the level of the blood sugar of a healthy person during a 12 hour 

period.  Study the graph and answer the questions that follow:

2.1.
At what time of day is the level of the blood sugar:


a)  the lowest and








(1)


b)  the highest?








(1)

2.2.
What is the level of the blood sugar at:


a)  10:00 and









(1)


b)  16:00?









(1)

2.3.
During which hour is the level of the blood sugar:


a)  140mg/100 cm3, and







(1)


b)  75mg/100 cm3 blood?







(1)

2.4.
During which hour was the rate of increase in the level of blood sugar:


a)  the greatest and








(1)

b)  the smallest?








(1)

2.5.
What occurred at point A and B on the graph to cause the subsequent 
           changes in the levels of the blood sugar?




(4)

2.6.
At points 1, 2 and 3 on the graph, the concentration of blood sugar drops.


a)  Which hormone is responsible for the decrease in concentration?

(1)


b)  Where in the body is this hormone produced?




(2)

2.7.
There is an increase in the concentration of the blood sugar between 17:00 and 18:00.


a)  Which hormone is responsible for this increase?




(1)


b)  Where in the human body is this hormone produced?



(2)


                                             






         [18]
QUESTION 3:       12 minutes        (Taken from DoE May/June 2008  Paper 2)

The graph below shows the change in mass of two young mice from the same litter (born from the same parents) over time. One of the two mice was injected with a substance secreted by an endocrine gland. Study the graph and answer the questions that follow.

[Hint:  For any graph question – study the graph first.  Look at the heading and take note of what is being graphed.  Then read the dependent (Y-axis) and independent (X-axis) variables carefully. Always use a ruler when you read data off from a graph as this will ensure that you are accurate.  You need to use a pencil and then draw lines across the points that you are required to get information from.  Where the lines cross – this will be the point that you are looking at.  It will also show you what the readings are at the X and Y axis without error.  Graphs are the easiest way to score marks.  Make sure that you practice your graphing skills.]
[image: image32.png]Graph showing change in body mass over time
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3.1
Name the endocrine gland that secretes the substance that was injected into 

one of the mice.








      (1)

3.2
Which mouse (I or II) was injected with the secretion?



      (1)

3.3
Name the secretion that was injected into the mouse mentioned in 

QUESTION 3.2.








      (1)

3.4
Explain your answer to QUESTION 3.3.





      (2)

3.5
At what time was there approximately a hundred percent difference in mass 

between the two mice?







      (2)












      [7]
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