[bookmark: _GoBack]CHAPTER 1: DNA: THE CODE OF LIFE
SECTION A: DNA
QUESTION 1
1.	B
2.	D
3.	D
4.	A
5.	B
6.	B
7.	B
8.	C
9.	B
10.	B

QUESTION 2
1.	Mutation
2.	Double helix
3.	Nucleotide
4.	Thymine
5.	DNA replication
6.	Mitosis
7.	Exons 
8.	Histones
9.	Weak hydrogen bonds
10.	Centromere

QUESTION 3
1.	To increase/improve the reliability of their results
2.	90:90 or 1:1
3.	A = 29/100 *360 = 104°
	T = 31/100 * 360 = 112°
	C = 21/100 *360 = 76°
	G = 19/100 * 360 = 68°
	Pie chart illustrating the percentages of the different nucleotides in sample 1
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QUESTION 4
1.	DNA replication
2.	1 	A										
	2 	deoxyribose sugar								
	3 	G
	4	A										
3.	Ensures genetic properties are transmitted from one generation to the next
	Ensure that the daughter cells in mitosis will have the identical genetic make-up as the parent cell
	Replication before mitosis ensures that the chromosome number in each daughter cell is the same as the number in the parent cell

QUESTION 5
1.	Test tube 2
2.	Human DNA is double stranded and there is pairing of the bases, i.e. A pairs with T and G pairs with C. However, viral DNA is single stranded and there are no pairing of the bases based on the results in test tube 2 the percentage of A and T are not equal nor is C and G.

QUESTION 6
1.	Suspect 3
2.	The DNA profiles of the black bands in suspect 3 matches the DNA profile of the semen found in the female victim
3.	DNA profiles are unique and as such no two individuals have the same DNA profile, except for identical twins
4.	Evidence can be planted at the crime scene
	Human error may produce false results
5.	Diagnosis of medical disorders
	Paternity testing

SECTION B – PROTEIN SYNTHESIS
QUESTION 1
1.	B
2.	D
3.	D
4.	C
5.	C
6.	B
7.	B
8.	D
9.	C
10.	B

QUESTION 2
1.	Ribosome
2.	mRNA
3.	Uracil
4.	Codon
5.	Anti-codon
6.	Peptide
7.	Transcription
8.	mRNA
9.	rRNA
10.	Translation

QUESTION 3
1.	Transcription
2.	Nucleus
3.	 Table showing differences between Molecule D and Molecule B
	Molecule D
	Molecule B

	Double stranded
	Single stranded

	Deoxyribose sugar
	Ribose sugar

	Nitrogen bases TACG
	Nitrogen bases UCGA

	Bases are paired
	Bases are not paired

	Helical shape
	No helical shape


4.	mRNA copies the code from the DNA template and leaves the nucleus through the nuclear pore and attaches itself to the ribosome; to which the complementary codon will attach in order to form the sequence of amino acids
5	a)	tRNA
	b)	Peptide bond
	c)	Ribosome
6.	ACUGGCUAU
7.	tRNA with an amino acid at one end and anti-codons at the other end becomes attached to the mRNA. The amino acids become attached by peptide bonds to form a protein molecule.

QUESTION 4
1.	Translation
2.	X – tRNA	Y – mRNA
3.	Anticodon
4.	ATA
5.	Tyrosine
6.	Transcription.
	DNA unwinds and unzips forming two single strands. One strand acts as a template to form the mRNA. mRNA is built complementary to one of the DNA strands using free RNA nucleotides from the nucleoplasm. The mRNA now has the code message for protein synthesis, this process is controlled by enzymes.

QUESTION 5
1.	127 * 3 = 381 bases
2.	Met – Met – Arg – Arg - Asn

QUESTION 6
1.	Translation
2.	X - tRNA 	Y -mRNA 								
3.	Ribosome
4.	6-CGT		8-GCA		10-AAA
5.	a)	7-Cysteine		9-Glycine		10-Therolite
	b)	Phenylalanine							
	c)	The amino acid Phenylalanine would be coded for instead of  Glycine, resulting in 	a different amino acid sequence which would result in the production of the 	same/different protein.

QUESTION 7
1.	7 * 3 = 21 bases
2.	6
3.	7
4.	ACU – CCU – GAG
5.	Threonine – Proline – Glutamate
6.	Valine
7.	The RBC would carry less oxygen to the cells thus a decrease in cellular respiration resulting in less energy being released thus an increase in fatigue.
	The RBC can block small blood vessels reducing blood supply, therefore there would be less oxygen which in turn can result in an increase in fatigue and can also result in organ failure

QUESTION 8
1.	It has thymine as a nitrogenous base
2.	ATC in the normal strand has been deleted in the mutated strand
3.	1480 * 3 = 4440 bases
4.	DNA replication

QUESTION 9
1.	Transcription
	DNA unwinds and unzips forming two single strands. One strand acts as a template to which the mRNA is built complementary to using free nucleotides from the nucleoplasm. This process is controlled by enzymes
2.	DNA codes for a particular protein but cannot leave the nucleus. One of the DNA strands is used as a template to form the mRNA mRNA leaves the nucleus to the ribosome in the cytoplasm where it is translated/to all allow the tRNA to bring the required amino acid.		
	a)	UAU
	b)	Histidine
	c)	TAT
	d)	This would code for proline instead of isoleucine resulting in a different amino 	acid sequence which would result in the production of a different/same 	protein. 
4.	Table showing the differences between DNA replication and transcription
	DNA replication 
	Transcription

	2 strands are used to produce 2 DNA molecules
	1 strand is used to produce 1 mRNA strand

	DNA molecules produced in the nucleus remains in the nucleus
	mRNA strand leaves and nucleus and attaches itself to the ribosome


	DNA strands produced have the bases A, T, G and C
	mRNA strand has the bases A, U, G and C 




CHAPTER 2		-          	  MEIOSIS
MEIOSIS I
QUESTION 1
1.	B
2.	C
3.	A
4.	B
5.	C

QUESTION 2
1.	Chiasma
2.	Autosomes
3.	Karyokinesis
4.	Prophase I
5.	Non-disjunction
6.	Anaphase I
7.	Downs syndrome
8.	Metaphase I
9.	Gonosomes
10.	Centriole

QUESTION 3
1.	Prophase I
2.	Homologous chromosomes pair together. Pairs of chromatids of each chromosome over-	lap at a point called the chiasma. A break occurs at the chiasmata and the chromosomes 	separate. Each has one chromatid from its homologue partner with genetic material and 	one original chromatid.
3.	Crossing over results in an exchange of genetic material ensuring that the gametes 	produced have genetic variation.
4.	Metaphase I
	Bivalents arrange themselves randomly at the equator of the cell.
	Spindle fibres become attached to the centromeres.

QUESTION 4
1.	X – chiasma	Y - centromere
2.	A pair of chromosomes that are similar in length/ carry genes for the same 	characteristics/	have alleles at the same loci/  have the same centromere position/ one is obtained from 	each parent
3. 	Chromatin network shortens to form chromosomes
	Homologous chromosomes come together in pairs
	An exchange of genetic material occurs between chromatids of a homologous pair-this 	process is called crossing over-the point of crossing over is called the chiasma 
	The nucleolus and nuclear membrane disintegrate
	Each centriole moves to a pole of the cell
	Spindle fibres radiate from the centrioles
4.	Random arrangement of chromosomes
5.	2 X 20 = 40 chromosomes 

QUESTION 5
1.	Telophase I
2.	a)	D	centriole
	b)	B	chromosome
	c)	E	centromere
	d)	C	spindle fibres
3.	a)	4
	b)	2
4.	Anaphase I
	Spindle fibres shorten and the chromosomes in each bivalent separate ad move to 	opposite poles
	A cleavage furrow forms at the equator of the cell, which starts to divide the cytoplasm 
5.	Animal cell. 
	Presence of spindle fibres or presence of centrioles		




MEIOSIS II
QUESTION 1
1.	D
2.	D
3.	C
4.	D
5.	A

QUESTION 2
1.	a)	chromosome
	b)	spindle fibre
	c)	centromere
2.	Metaphase II
	Chromosomes are arranged along the equator singly
3.	Prophase II
	Nuclear membrane and nucleolus disappear
	The centrosome splits into two centrioles which moves to opposite poles
	Spindle fibres radiate from the centrioles
4.	Drawing of Anaphase I
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QUESTION 3
1.	Telophase II
	4 cells present/single stranded chromosomes present
2.	a)	2
	b)	4
3.	Anaphase II
	Chromosomes split and each daughter chromosomes is pulled to opposite poles
	Cleavage furrow appears at the equator of the cell, marking the beginning of cytokinesis

MEIOSIS I AND MEIOSIS II
QUESTION 1
1.	W – homologous chromosome	X – cell membrane
2.	a)	4
	b)	2
3.	D
4.	Y – holds two chromatids together after DNA replication
	Z –attached to the centromere of the chromosome it shortens and the chromosome 		      separate and move to opposite poles during anaphase
5.	Telophase II
6.	 Table showing differences between Meiosis and Mitosis
	Mitosis
	Meiosis

	Occurs in all somatic cells
	Occurs in sex organs when gametes are formed

	Nucleus divides once
	Nucleus divides twice

	Two cells are genetically identical to each other and the parent cell

	Four cells are genetically different from each other and the parent cell



QUESTION 2
1.	Metaphase I
2.	Crossing over of homologous chromosomes has occurred in prophase I
3.	Testis 
4.	Random arrangement of the chromosomes at the equator of the cell causing the 	chromosomes of the gametes to be different	
5.	Table showing differences between Meiosis I and Meiosis II
	Meiosis I
	Meiosis II

	Crossing over takes place at prophase 
	No crossing over takes place at prophase


	In metaphase the chromosomes align at the equator in homologous pairs
	In metaphase the chromosomes align singly at the equator


	During anaphase whole chromosomes move towards the pole
	During anaphase the chromatids move towards the pole


	Reduction division
	No reduction division


6.	a)	During meiosis the chromosome pair 21 does not separate/there is non-	disjunction. Two gametes (A and B) will have an extra copy of chromosome 21 	and therefore the other gametes (C and D) do not have a copy of chromosome 21 
(b)	Down’s syndrome/Trisomy 21
	If this gamete fuses with a normal egg cell having 1 copy of chromosome 21 the resulting zygote will have 3 copies of chromosome number 21/47 chromosomes 

QUESTION 3
1.	Meiosis
2.	Chromosomes arranged at the equator in homologous pairs-evidence seen in diagram 2
	Exchange of genetic material-evidence seen in all 3 diagrams
3.	During prophase I, the homologous chromosomes pair/come together in pairs. The 	chromatids of each chromosome overlaps/crossing over occurs, at the chiasma which is 	the point of crossing over genetic material is exchanged
4.	2-metaphase I 		1-anaphase I		3-anaphase II
5.	Chromosome number is halved which results in the production of gametes
	Halving the chromosome number balances out the doubling effect of fertilisation 
	Each cell produced is genetically different, this ensure variability in the offspring 	produced by the two parents
6.	Ovary
7.	Both involves the division of cells
	DNA replication occurs in both
	Spindle fibres are formed in both
	The nucleus divides first then the cytoplasm
	New cells form at the end of the division

CHAPTER 3		-          	REPRODUCTION
REPRODUCTION IN VERTEBRATES
QUESTION 1
1.	External fertilisation
2.	Precocial 
3.	Amnion
4.	Ovipary
5.	Amniotic egg



QUESTION 2
1.	A – embryo	B – amnion	C – air pocket	      D – yolk sac	E – allantois
	F – albumen	G – shell	H – chorion
2.	E – collects and stores nitrogenous waste produced by the embryo
	D – provides the embryo with nutrients
3.	More yolk would allow for greater development of the chick so it can be more 	independent after hatching
4.	Porous to allow for gaseous exchange
5.	Table showing differences between Precocial and Altricial development
	Precocial development
	Altricial development

	Eyes opened
	Eyes closed

	Body covered in down feathers
	Body covered in little or no down feathers

	Able to move after hatching
	Unable to move after hatching

	Able to feed themselves 
	Fed by parents 



QUESTION 3 
1.	External fertilisation-large numbers of gametes are produced to increase the chances of 	successful fertilistion
2.	Ovovivipary-development of a fertilised egg that is retained in the male seahorse’s 	pouch, the young obtain nutrients from the yolk of the egg.
3.	Vivipary-The embryo develops inside the uterus and is protected by the amniotic fluid.
4.	Penguin 

MALE REPRODUCTIVE SYSTEM
QUESTION 1
1.	Scrotum
2.	Ejaculation
3.	Testosterone 
4.	Vas deferens
5.	Urethra

QUESTION 2
1.	a)	C
	b)	F
	c)	H
2.	A – stores urine temporarily 
	B – produces a fluid that activates the sperm
	D – transfers semen into the vagina
	E – secretes seminal fluid with nutrients and enzymes for the sperm
	G – stores sperm and allows them to mature
3.	Sperm together with the fluid from the accessory glands, namely, the seminal vesicle, 	prostate gland and Cowper’s gland are released to form the semen that is ejaculated via 	the urethra.
4.	Swollen prostate gland exerts pressure on the ureter causing the ureter to become 	narrower thus making it difficult to urinate.
5.	Maintains a lower temperature than the body temperature for maximum sperm 	production
6.	a)	epididymis
	b)	seminal vesicle
	c)	Cowper’s gland
	d)	Prostate gland
	e)	Testis
7.	Epididymis – vas deferens – ejaculatory duct – urethra 

QUESTION 3
1.	A-acrosome	B-head		C-middle piece	D-tail
2.	The front of the head of the sperm cell contains an acrosome which carries enzymes to 	dissolve a path into the ovum
	Nucleus of the sperm carries genetic material of the male
	The middle piece contains mitochondria which releases energy so that the sperm can 	swim
	The long tail enables the sperm to swim towards the ovum
	The contents of the sperm cell are reduced/condensed making the sperm light for efficient 	movement
	Sperm cell is streamlined to allow for easy movement
3.	No acrosome will be present in the sperm cell therefore no enzymes will be present. The 	sperm cell will not be able to penetrate the ovum therefore no fertilisation will occur
4.	During spermatogenesis under the influence of testosterone the diploid cells in the 	seminiferous tubules of the testes undergo meiosis to form haploid spermatozoa.

FEMALE REPRODUCTIVE SYSTEM
QUESTION 1
1.	Oestrogen
2.	LH
3.	Endometrium 
4.	Menstruation 
5.	Graafian

QUESTION 2
1.	a)	Muscular structure in which foetus develops
	b)	Tube that carries urine out of the bladder
	c)	Receives semen and is the birth canal
2.	Ovary
3.	Fallopian tube
4.	Endometrium



QUESTION 3
1.	a)	Graafian
	b)	Corpus luteum 
2.	a)	Ovulation
	b)	Day 14
3.	a)	FSH
	b)	LH
	c)	Progesterone 
4.	Meiosis
5.	Under the influence of FSH the diploid cells in the ovary undergo mitosis to form 	numerous follicles. One cell inside the follicle enlarges and undergoes meiosis. Of the 4 	cells that are produced only one survives to form a mature ovum.
6.	The germinal cells that lines the ovary undergoes meiosis to for the ovarian follicles 	which matures into the Graafian follicle under the influence of FSH. A haploid ovum 	forms inside the Graafian follicle which swells and bursts to release the ovum during 	ovulation under the influence of LH and oestrogen. The ovum is released into the 	fallopian tube, the empty Graafian follicle develops into the corpus luteum which secretes 	progesterone that maintains the thickness of the endometrium. When progesterone is 	secreted this inhibits the production of FSH so no new follicle forms.





QUESTION 4
1.	14
2.	1 to 5
3.	a)	Promotes meiosis and the formation of the ovarian follicle which then matures 			into the Graafian follicle 
	b)	Promotes ovulation and the formation of the corpus luteum
4.	Day 1-2: LH is constant causing the ovarian follicle to develop into the Graafian follicle 
	Day 12-14: LH increases resulting in ovulation on day 14 thereafter LH levels 	decrease/drop and remain relatively constant from day 14 -28
5.	As the levels of oestrogen increases, so too does the thickness of the endometrium
6.	a)	Corpus luteum
	b)	Progesterone promotes the thickening of the endometrium which prepares the 			endometrium for the implantation of the blastula
7.	High levels of progesterone inhibits/decreases the secretion of FSH
8.	To prevent the formation of a new follicle
9.	FSH and oestrogen
10.	No-corpus luteum is reduced in size/disintegrating and the endometrium is breaking 	down/thickness is decreasing/reduced




FERTILISATION AND EMBRYONIC DEVELOPMENT
QUESTION 1
1.	A – ovary	E – fallopian tube	G – endometrium	H – spermatozoan
2.	Fallopian tube
3.	Cilia / ciliated epithelium
4.	Blastocyst
5.	a)	B
	b)	 A
	c)	H
	d)	C
6.	In the fallopian tubes one sperm cell makes contact with the ovum’s membrane. The nucleus of the sperm enters the ovum. The membrane of the ovum becomes impenetrable to other sperm cells. The nucleus of the sperm cell fuses with the nucleus of the ovum to form a diploid zygote.
7.	The diploid zygote undergoes repeated mitosis to form a solid mass of cells called the 	morula. The morula continues to divide via mitosis to form a ball of cells with a fluid 	filled cavity called the blastula/blastocyst. The outer membrane of the blastocyst forms 	the chorionic villi which attaches to the endometrium.
8.	Progesterone levels would decrease, the endometrium will no longer be maintained and miscarriage would occur.
9.	Yes, the other fallopian tube is still present and fertilisation may still take place and the developing embryo can move along this fallopian tube to the uterus/ during IVF the embryo can be inserted into her uterus
10.	Insufficient space for growth/no placenta/decreased blood supply/no nutrients/no oxygen
QUESTION 2
1.	A – chorion	B – amnion	C – amniotic fluid	D – vagina	E – placenta
	F – chorionic villi 	G – umbilical cord	H – foetus	I – endometrium
	J – wall of uterus
2.	a)	Umbilical artery
	b)	Umbilical vein 
	c)	Umbilical vein
3.	a)	E
	b)	I
	c)	D
	d)	J
	e)	C
	f)	B
	g)	G
4.	Serves as a organ for gaseous exchange, excretion and nutrient supply for the foetus
	Produces antibodies that provide passive immunity for the foetus
	Secretes progesterone that maintains the uterine wall during pregnancy 
	Serves as a micro-filter that prevents pathogenic bacteria from the mother entering the 	foetus
5.	Gaseous exchange system/ excretory system/digestive system
6.	The foetus will receive less nutrients and therefore have a lower birth 	mass/underdevelopment. The foetus will receive less oxygen and therefore have a lower 	birth mass/under-development. Waste will accumulate which will affect the functioning 	of the foetus.
7.	Acts as a shock-absorber/ protects the embryo against dehydration/ protects the embryo 	against temperature changes

CHAPTER 4		-          	GENETICS AND INHERITANCE
MONOHYBRID CROSS
QUESTION 1
1.	allele
2.	gene
3.	recessive gene
4.	genotype
5.	heterozygous
6.	phenotype
7.	dominant gene
8.	homozygous
9.	mutation
10.	homologous chromosomes




QUESTION 2
1	a)	White fur
	b)	Black fur
2.	a)	1 and 3
	b)	1
3	a)		Parents:	male				X 	female
				Phenotype:	black fur		X	white fur
				Genotype:	Bb			X	bb	
			Meiosis
				Gametes	B	b		X	b	b	
			Fertilisation	
	
	b
	b

	B
	Bb
	Bb

	b
	bb
	bb


	F1 generation
			Genotype:	2Bb	:	2bb	
			Phenotype:	2black fur	:	2white fur	
	b)	2/4 x 6 = 3




QUESTION 3
	Parents:	male			X 	female
		Phenotype:	red eye		X	white eye
		Genotype:	RR		X	rr	
		Meiosis
		Gametes	R	R		X	r	r	
		Fertilisation	
	
	r
	r

	R
	Rr
	Rr

	R
	Rr
	Rr


	F1 generation
		Genotype:	4Rr
		Phenotype:	4red eye colour	

QUESTION 4
1.	White
2.	2
3.	Two heterozygous individuals had to be crossed in order to produce a homozygous 	recessive individual (25%). Therefore a cross of two heterozygous white maize results in 	smaller number of yellow plants, i.e. Gg x Gg = 3white:1yellow (any suitable reason)



4	Parents:		heterozygous plant	X 	heterozygous plant
		Phenotype:	white			X	yellow
		Genotype:	Gg			X	Gg	
	Meiosis
		Gametes	G	g		X	G	g	
	Fertilisation	
	
	G
	g

	G
	GG
	Gg

	g
	Gg
	gg


	F1 generation
		Genotype:	1GG	:	2Gg	:	1gg	
		Phenotype:	3white	:	1yellow		
5.	Each characteristic is controlled by two genes situated on homologous chromosomes. 	When gametes form during meiosis the two genes are separated or segregated enabling a 	gamete too contain one of the two alleles from each parent.








QUESTION 5
1.	Parents:		male			X 	female
		Phenotype:	green fly		X	green fly
		Genotype:	BY			X	BY	
	Meiosis
		Gametes	B	Y		X	B	Y	
	Fertilisation	
	
	B
	Y

	B
	BB
	BY

	Y
	BY
	YY


	F1 generation
		Genotype:	1BB	:	2BY	:	1YY	
		Phenotype:	1 blue fly	:	2green flies	:	1yellow fly
2.	blue = 1/4 *  20 = 5
3.	The various genes are separate entities and do not influence each other in any way. They 	sort themselves out independently during gamete formation, since homologous 	chromosomes arrange themselves randomly along the equator of the cell during 	metaphase I.





QUESTION 6
1.	RW
2.	
	
	R
	W

	R
	RR
	RW

	R
	RR
	RW


3.	a) 	white = ¼ * 40 = 10
	b)	pink = 2/4 *40 = 20
	c)	blue =0/4 * 40 = 0
4.	Parents:		heterozygous plant	X	homozygous plant
		Phenotype:	pink petals		X	white petals
		Genotype:	RW			X	WW	
	Meiosis
		Gametes	R	W		X	W	W	
	Fertilisation	
	
	W
	W

	R
	RW
	RW

	W
	WW
	WW


	
	F1 generation
		Genotype:	2RW	:	2WW	
		Phenotype:	2 pink petals	:	2white petals

QUESTION 7
1.	Co-dominance
2.	Parents:		heterozygous plant 	X 	heterozygous plant
		Phenotype:	red-yellow apple	X	red-yellow apple
		Genotype:	RY			X	RY	
	Meiosis
		Gametes	R	Y		X	R	Y	
	Fertilisation	
	
	R
	Y

	R
	RR
	RY

	Y
	RY
	YY


	F1 generation
		Genotype:		1RR	:	2RY	:	1YY	
		Phenotype:	1red apple	:	2red-yellow apple	:	1yellow apple
3.	2/4 or 50%
4.	RR	X	YY
	





QUESTION 8
1.	BW
2.	Parents:		male			X 	female
		Phenotype:	white fur		X	black-white fur
		Genotype:	WW			X	BW	
	Meiosis
		Gametes	W	W		X	B	W	
	Fertilisation	
	
	B
	W

	W
	BW
	WW

	W
	BW
	WW


	F1 generation
		Genotype:			2BW	:	2WW	
		Phenotype:	2black-white fur	:	2 white fur	
3.	a)	
	
	B
	W

	B
	BB
	BB

	W
	BW
	BW


	
	b)	2black fur	:	2black-white fur
	c)	black-white fur = 	2/4	*	12	=	6


MULTIPLE ALLELES AND SEX-LINKED ALLELES
QUESTION 1
1.	Blood groups are inherited from parents. By studying the blood groups of the parents 	and the child it is possible to prove paternity, because each individual has 2 alleles for a 	blood group and a child would get/receive on allele from the mother and the other allele 	from the father. However, many individuals have the same blood group it can be difficult 		to prove at times. The use of blood groups to determine paternity is best used to 	determine who is not the father of the child.
2.	Parents:		male			X 		female
		Phenotype:	blood group B		X	blood group B
		Genotype:	IBi			X	IBi	
	Meiosis
		Gametes	IB	i			X	IB	i	
	Fertilisation	
	
	 IB
	I

	IB
	IB IB
	IB i

	i
	IBi
	Ii


	F1 generation
		Genotype:	1IB IB	:	2IBi	:	1ii  
		Phenotype:	3blood group B: 1blood group O 

QUESTION 2
1.	IBi 
2.	Yes


3.	Parents:		Jack 			X 		Jill
		Phenotype:	blood group B		X	blood group AB
		Genotype:	IBi			X	IAIB	
	Meiosis
		Gametes	IB	i			X	IA          IB	
	Fertilisation	
	
	IA
	IB

	IB
	IA IB
	IB IB

	i
	IAi
	IBi


	F1 generation
		Genotype:	1IA IB	:	1IB IB	:	1IBi	:	1IAi  
		Phenotype:	1blood group AB: 2blood group B: 1blood group A 
4.	Blood group B  = 2/4    X    100     =   50%

QUESTION 3
1.	a)	IBi or IBIB
	b)	ii
2.	Mr Ponela has the blood group AB, his genotype is IAIB Mrs Poneal has the blood group 	B, she could be heterozygous for blood group B, her genotype would be IBi. The child is 	blood group O, her genotype is ii. She requires 2 recessive alleles, one from each parent. 	She can obtain one recessive allele from Mrs Ponela. However, Mr Ponela is blood group 	AB thus she cannot receive the recessive allele from him.
3.	The use of blood groups can be used to prove who could possibly be the father as many 	individuals within a population have the same blood group.
4.	The female gamete has the X-chromosome. The male gamete has either the X-	chromosome or Y-chromosome. During fertilisation, if the sperm cell with the X-	chromosome fuses with the ovum/egg cell the offspring will be a girl with having the 	chromosome 	XX. If the sperm cell with the Y-chromosome fuses with the ovum/egg 	cell the offspring will be a boy with having the chromosome XY.

QUESTION 4
1.	Parents:	male			X 		female
		Phenotype:	normal male		X	normal-carrier female
		Genotype:	XHY			X	XHXh	
	Meiosis
	Gametes	XH	Y		X	XH	Xh	
	Fertilisation	
	
	XH
	Xh

	XH
	XH XH
	XH Xh

	Y
	XHY
	XhY


	F1 generation
		Genotype:	1XH XH	:	1XH Xh	:	1XHY	:	1Xh Y
		Phenotype:	1normal female: 1normal-carrier female: 1 normal male: 1 						haemophilic male 
2.	50%
3.	Haemophilia is a sex-linked disease carried on the X-chromosome. In order or males to 	be a carrier of haemophilia they need to have two X-chromosomes, one with the 	recessive allele and one with the dominant allele. However, males have only 1 X-	chromosome. If the receive the recessive allele (Xh) then they will have haemophilia. If 	the receive the dominant allele (XH) then they will not have haemophilia.




QUESTION 5
1.	Parents:	male			X 		female
	Phenotype:	normal male		X	normal-carrier female
	Genotype:	XBY			X	XBXb	
	Meiosis
	Gametes	XB	Y		X	XB	Xb	
	Fertilisation	
	
	XB
	Xb

	XB
	XB XB
	XB Xb

	Y
	XBY
	Xb Y


	F1 generation
	Genotype:	1XB XB	:	1XB Xb	:	1XBY	:	1Xb Y
	Phenotype:	1normal female: 1normal-carrier female: 1 normal male: 1 colour-blind 				male 
2.	colour-blind = ¼ * 100 = 25%
3.	It is expressed on the X-chromosome. A female has 2 X-chromosomes, if she has 2 	recessive alleles Xb Xb then she will be colour-blind

DIHYBRID CROSS
QUESTION 1
1.	a)	grey fur and red eyes
	b)	white fur and black eyes
	c)	white fur and red eyes
	d)	grey fur and black eyes

2.	a)	Male : GGbb		female:ggBb
	b)	gB	gb
	c)	GgBb	Ggbb
QUESTION 2
1.	a)	RrEe
	b)	red petal, elliptic shaped leaf
2.	a)	RE	Re	rE	re
	b)	
		
	Re
	re

	RE
	RREe
	RrEe

	Re
	RRee
	Rree

	rE
	RrEe
	rrEe

	re
	Rree
	rree



	c)	1RREe : 2RrEe : 1RRee : 2Rree : 1rrEe : 1rree
	d)	red petals and obtuse shaped leaves = 3/8 * 400 = 150







QUESTION 3
1.	LlYy
2.	a)	Ly    ly  		
	b)	
	
	LY
	Ly
	lY
	ly

	Ly
	LLYy
	LLyy
	LlYy
	Llyy


	  ly
	LlYy
	Llyy
	llYy
	Llyy



		
	c)	3long ear, yellow kernels: 3 long ear, white kernels: 1 short ear, white kernel: 	1short ear, yellow kernel
	d)	% white kernel and long ears = 240 x 3/8 = 90

QUESTION 4
1.	a)	BBLL
	b)	BbLl
2.	a) 	brown feathers long beak 
	b)	blue feathers long beak 
3.	
		
	BL
	Bl
	bL
	bl

	BL
	BBLL
	BBLl
	BbLL
	BbLl

	Bl
	BBLl
	BBll
	BbLl
	Bbll

	bL
	BbLL
	BbLl
	bbLL
	bbLl

	bl
	BbLl
	Bbll
	bbLl
	bbll


GENETIC LINEAGE AND PEDIGREE DIAGRAMS
QUESTION 1
1.	a)	B
	b)	b
2.	1 and 8- homozygous for the colour white
	5/6/7-homozygous for the colour black

QUESTION 2
1.	Normal wing
2.	a)	Nn
	b)	nn
3.	Nn and nn

QUESTION 3
1.	a)	XDXd								
	b)	XDY									
	c)	XdY									
2.	a)	normal carrier femal									b)	male with Down’s syndrome						


3.	a)	Parents:	male					X 	female
		Phenotype:	male with Down’s syndrome		X	normal carrier female
		Genotype:	XdY					X	XDXd	
		Meiosis
		Gametes	Xd	Y				X	XD	Xd	
		Fertilisation	
	
	XD
	Xd

	Xd
	XD Xd
	Xd Xd

	Y
	XDY
	XdY


		F1 generation
		Genotype:	1XD Xd	:	1Xd Xd	:	1XDY	:	1XdY
		Phenotype:	1 normal carrier female: 1 female with Down’s syndrome: 1 					normal male:	1 male with Down’s syndrome				b)	Child with Down’s syndrome  =  2/4		X	 100	= 50%	
4.	Downs syndrome is a sex-linked disease carried on the X-chromosome. Males have 	only 1 X-chromosome whereas females have 2 X-chromosomes. If males have the 	recessive allele (Xd) then they have Down’s 	syndrome and if they have the dominant 	allele (XD) they do not have Down’s 	syndrome. A female can only have Down’s 	syndrome if she has 2 recessive alleles (XdXd). If female has one recessive allele she 	would 	be a normal carrier (XDXd)	




QUESTION 4
1.	a)	XbXb
	b)	XbY
	c)	XBXb
	d)	XBY
2.	a)	normal male
	b)	normal female carrier
	c)	male with BMD
3.	½	x	100	=	50%

QUESTION 5
1.	a)	normal male  	
	b)	female with ALD 
2.	a)	XaY 
	b)	XAXa
3.	0 
4.	ALD is a sex-linked recessive diseases carried on the X-chromosome.Males have only one x-chromosome.If they have the recessive allele/Xa then they have ALD.If they have the dominant allele/XA then they do not have ALD. Females have 2 x-chromosome. For them to have ALD they need to have the recessive allele/XaXa on both x-chromosomes 


5.	Parents:			male		x	female
		Phenotype:		normal male	x	normal (carrier) female 
		Genotype:		XAY		x	XAXa
	Meiosis
		Gametes:		XA        Y	x	XA         Xa
	Fertilisation
	
	XA
	Xa

	XA
	XA XA
	XA Xa

	Y
	XA Y
	XaY


	F1 generation:
		Genotype:		1XA XA:   1XA Xa:   1XA Y:  1XaY  
		Phenotype:		1normal female: 1 normal-carrier female: 1normal male: 1 					male 	with ALD	
GENETIC ENGINEERING
QUESTION 1
1.	Genetic engineering
2.	Phytoremediation
3.	Biotechnology
4.	Cloning
5.	Transgenic organism


QUESTION 2
1.	Purchase of equipment is expensive/ have to pay staff/ chemicals are expensive
2.	Growth of crop that is resistant to pest/ tolerant to herbicides/resistant to diseases/ has 	anti-freeze gene making them tolerant to cold/ high tolerance to drought and salinity/ 	genetically modified to contain additional nutrients or vitamins/ contain medication 	that can be easily consumed
3.	unaware of possible side-effects/ expensive/ ethical concerns 

QUESTION 3
1.	Treatment of Parkinson’s disease/ skin regeneration/ treatment of spinal cord injuries/ 	production of insulin when injected into the pancreas
2.	Bone marrow
3.	The blood is collected before the umbilical cord is cut.
4.	Scientists can coax the embryos to divide and grow in the laboratory so that stem cells 	can be harvested once the embryo reaches the blastocyst stage, that is, when the embryo 	is made-up of 32-150 cells. These cells are then removed and used to treat patients. This 	method has moral and ethical concerns with regards to the destruction of human life 	because once the cells are removed the embryo is destroyed.								





CHAPTER 5		-          	HUMAN RESPONSE TO THE ENVIRONMENT
THE NERVOUS SYSTEM
QUESTION 1
1.	C
2.	A
3.	A
4.	B
5.	D
6.	C 
7.	D
8.	B
9.	A

QUESTION 2
1.	Corpus callosum
2.	Synapse
3.	Neurotransmitter
4.	Reflex action
5.	Myelin sheath
6.	Dendrites
7.	Receptors
8.	Axon
9.	Sensory neuron
10.	Thalamus

QUESTION 3
1.	A- Nissl granule/ cytoplasm		B-cytoplasm		C-node of Ranvier
	D-axon					E-motor end plate	F-myelin sheath
	Direction of impulse 
2.	Motor neuron 
3.	Cell body is located near the start of the neuron. Presence of motor end plate
4.	Transmits nerve impulse away from the brain and spinal cord towards the effectors 	(muscle or gland).
5.	Embedded in an effector muscle organ (muscle or gland)
6.	A to E
7.	Axon is long to transmit nerve impulses over long distances. The terminal nerve endings 	transmit impulses to the next neuron.
8.	
[image: ]
Drawing of a sensory neuron
9.	Table showing structural differences between sensory and motor neurons
	Sensory neuron
	Motor neuron

	Long dendrites
	Short dendrites

	Cell body in the centre of the neuron
	Cell body near the start of the neuron

	Axon similar length to dendrite
	Axon longer than dendrite



QUESTION 4
1.	a)	Stores neurotransmitter and releases them stimulated by an impulse
	b)	Provides energy for the release of the neurotransmitter
2.	Neurotransmitter move via diffusion, therefore the space needs to be very small for 	effective diffusion.
3.	Every organ and gland is controlled by two sets of nerves that act antagonistically to 	control involuntary events/ brings about homeostasis. The sympathetic nerves stimulates 	a response/brings about action and stimulates parts of the body such as increasing the 	breathing rate where as the parasympathetic nerves inhibits a response/slows down parts 	of the body such as slow down in breathing rate.

QUESTION 5
1.	a)	H	-	medulla oblongata
	b)	G	-	central canal
	c)	C	-	pituitary gland
	d)	F	-	cerebellum
	e)	B	-	hypothalamus
2.	Cranium	3 meninges	cerebrospinal fluid
3.	The right hemisphere controls the left side of the body; therefore damage to the right side 	of the brain will affect the left side of the body.
4.	a)	spinal cord
	b)	The ability to form an image is controlled by the cerebrum via the cranial nerves 			which originates directly from the brain.
	c)	heart-beat will not be controlled - blood flow to the cells will be affected. No 			control of breathing-cells will be deprived of oxygen

QUESTION 6
1.	Reflex action is a rapid involuntary response to a stimulus received by a receptor whereas 	a reflex arc is the path taken by an impulse in response to a stimulus.
2.	Top left to right: synapse - dorsal root - dorsal root ganglion - dendrite of sensory neuron
	Bottom left to right: interneuron – ventral root – axon of motor neuron – motor end plate
3.	Receptor nerve endings in the skin of the finger receive the heat stimulus-stimulus is 	converted into a nerve impulse. The impulse is then conducted via the sensory neuron to 	the spinal cord via the dorsal root of the spinal nerve. Within the spinal cord the sensory 	neuron makes a synaptic contact with an interneuron. The interneuron makes a synaptic 	contact with a motor neuron. The impulse is relayed via the motor neuron along the 	ventral root of the spinal cord to the muscles of the arm which causes the rapid movement 	of the away from the heat source
4.	The person will become aware of the stimulus but the motor neuron will not be able to 	transmit the impulse from the interneuron to the effector muscle and movement will not 	take place/ reaction will not occur
5.	No impulses will pass from the receptor to the spinal cord and no reflex action will occur 	therefore the finger will not move.
6.	The myelin sheath breaks down and this slows the transmission of the impulses resulting 	in a longer time taken for reflexes to occur.

THE EYE
QUESTION 1
1.	a)	E	-	iris
	b)	F	-	pupil
	c)	M	-	blind spot
	d)	O	-	lens
	e)	A	-	choroid
2.	cones
3.	cornea-aqueous humour – pupil – lens- vitreous humour-retina
4.	The person cannot see/would be blind because the impulses from the retina cannot be 	transmitted to the cerebrum.

QUESTION 2
1.	Reduction in the light intensity
2.	The circular muscles of the iris relax and the radial muscles of the iris contracts. The 	pupil size increases allowing more light to enter the eye
3.	Cerebrum


QUESTION 3
1.	Accommodation for near vision- ciliary muscles will contract which pulls the ciliary 	process and the choroid towards the lens. Tension in the suspensory ligaments is released. 	The elastic lens becomes more convex (fatter) increasing the refractive power of the lens. 	A clear image is formed on the retina.
2.	a)	Accommodation will not occur. The refractive power of the lens is low and light 			rays are not refracted or focused onto the retina. The person can only focus on 			distant 	objects.
	b)	convex lens

THE EAR
QUESTION 1
1.	A-pinna 		B-tympanic membrane	C-semi-circular canals	
	D-auditory nerve	E-cochlea			F-round window
	G-Eustachian tube	H-stapes			I-incus
	J-malleus		K-auditory canal
2.	a)	Traps and directs sound towards the auditory canal
	b)	Equalizes pressure on either side of the ear drum, allowing the ear drum to vibrate 		freely
	c)	Maintains balance
3.	The endolymph in the semi-circular canals move. The cristae found in the ampulla are 	stimulated and converts the stimulus into an impulse which is transmitted via the auditory 	nerve to the cerebellum from which impulses are transmitted via motor neurons to the 	effector muscles to balance of the body.
4.	The ossicles will not be able to vibrate thus no vibrations will be passed to the inner 	ear/cochlea will not be stimulated.
5.	Sound waves are trapped by the pinna and directed towards the tympanic membrane 	which causes it to vibrate. These vibrates are passed onto to the ossicles which in turn are 	passed onto the oval window. The vibration of the oval window sets up pressure waves in 	the inner ear. Hair cells in the organ of Corti are then stimulated and nerve impulses are 	sent via the auditory nerve to the cerebrum where the sensation of hearing arises.

QUESTION 2
1.	a)	Grommets are inserted in the tympanic membrane/ antibiotics are given
	b)	Mucus in the middle-ear will lead to the blockage of the Eustachian tube which 			will not be able to equalize the pressure in the middle ear. This results in pressure 			on the tympanic membrane that may cause the tympanic membrane to burst 			resulting in hearing loss
2.	a)	The hearing aid increases the vibrations of the tympanic membrane; however, the 			cochlea is unable to convert this into a nerve impulse hence the person is still 			unable to hear.
	b)	It sends the impulses electronically to the cerebrum allowing the person to hear.






QUESTION 3
1.	Females have a faster reaction time than males. 
2.	Bar graph showing the distance at which the ruler moved for both genders.
[image: ]
3.	Females
4.	Participants must be of the same age. Ruler must be the same size. The ruler must be 	made of the same material. Participants must be the same distance from the bell. The bell 	must produce the same sound for the same duration. The lighting in the room must be the 	same.
5.	Repeat the investigation several times and calculate the average
	Increase the sample size
6.	Many attempts give the participants practice and therefore their reaction time improves.




CHAPTER 6		-          	THE ENDOCRINE SYSTEM
QUESTION 1
1.	endocrine
2.	target organ
3.	prolactin
4.	growth hormone
5.	LH
6.	pancreas
7.	goiter 
8.	oxytocin
9.	exocrine
10.	hormone









QUESTION 2
	Name of gland
	Hormone produced
	Effect of hormone

	Testes
	Testosterone 
	Stimulate secondary sexual characteristics of male/
Sperm maturation/etc

	Pituitary gland
	Follicle stimulating hormone
	Causes the development of the ova and sperm

	Hypothalamus 
	Antidiuretic hormone
	Controls water reabsorption in the kidneys

	Adrenal gland

	Aldosterone 
	Controls the Na levels in the capillaries surrounding the renal tubules

	
	Adrenalin 
	Prepares the body for crisis situations, that is, flight or fight  hormone

	Ovary 

	Oestrogen 
	Stimulates secondary sexual characteristic in females/etc

	
	Progesterone 
	Prepares the endometrium for the implantation of the blastula



QUESTION 3
1.	a)	X
	b)	The blood sugar levels are higher than Y and the remain higher for longer than Y
2.	60 minutes
3.	a)	Insulin
	b)	Glucose is used by body for cellular respiration in order to release energy that is 			required by the cells 
4.	The alpha cells in the Islets of Langerhans in the pancreas secrete glucagon. Glucagon 	increases the blood glucose levels by converting glycogen in the liver into glucose, 	resulting in the blood glucose levels returning to normal.
QUESTION 4
1.	Regulates oxygen use/regulates growth and development
2.	The pituitary gland detects the increase and stops secreting TSH. The decrease in TSH 	causes the thyroid gland to decrease its production of thyroxin. Excess thyroxin is 	destroyed by the liver, resulting in the thyroxin levels in the blood returning to normal.
3.	Hyperthyroidism

CHAPTER 7		-          	  HOMEOSTASIS AND NEGATIVE FEEDBACK
HOMEOSTASIS THROUGH NEGATIVE FEEDBACK
QUESTION 1
1	a)	ADH
	b)	kidneys
	c)	aldosterone
2.	The osmoreceptors in the hypothalamous are stimulated. A message is sent to the 	pituitary gland to release ADH into the bloodstream. This increases the permeability of 	the cells in the walls of the distal convoluted and collecting tubules resulting in more 	water leaving the tubules by osmosis and enters the blood in the capillaries of the 	medulla. More water is conserved and the blood water content increases, resulting in less 	urine that is more concentrated being produced.

QUESTION 2
1.	23mmol/L
2.	It acts as a control to determine if the results obtain in the investigate are due to the 	physical activity/to establish a baseline reading to compare the results
3.	There is an increase in the metabolic rate resulting in an increase in cellular respiration 	which will produce more energy thus releasing more carbon dioxide.
4.	Receptors in the carotid artery are stimulated-nerve impulses are sent to the medulla 	oblongata which stimulates the intercostals muscles, diaphragm and the heart. Breathing 	muscles contract more actively increasing the rate and depth of breathing. The heart rate 		increases, more carbon dioxide moves from the blood and out into the air. As the carbon 	dioxide concentration returns to normal the breathing rate decreases.

THERMOREGULATION
QUESTION 1
1.	A – epidermis		B – dermis		C – sweat gland	D – sweat pore
	E – hair		F – sebaceous gland	G – erector muscle	H – connective tissue
	I – hair follicle		J – blood vessels
2.	C and J
3.	The blood vessels in the skin constrict (vasoconstriction) less blood flows to the skin and 	less heat is lost to the environment.
4.	The thermoreceptors in the skin and hypothalamus are stimulated. A nerve impulse is 	sent to the blood vessels causing them to dilate (vasodilation), more blood flows to the 	skin and more heat is lost to the environment. Another nerve impulse is sent to the sweat 	glands causing them to secrete more sweat, as the sweat evaporates from the surface of 	the skin cooling occurs.



CHAPTER 8		-          	PLANTS RESPONSE TO THE ENVIRONMENT
PLANT HORMONES
QUESTION 1
1.	Gibberellins
2.	Gibberellins
3.	Abscisic acid
4.	Gibberellins
5.	Tropism 
6.	Negative response
7.	Apical dominance

QUESTION 2
1.	Growth movement of a part of a plant in response to an external stimulus.
2.	Light
3.	Auxin
4.	Unilateral exposure to light will result in auxin moving to darker/shaded side of the stem 	tip. A high concentration of auxin on the darker/shaded side accelerates growth. This 	causes cell division and cell elongation on the darker/shaded side which causes the stem 	to bend towards the light source.
5.	Favourable position for the leaves to receive maximum sunlight for photosynthesis. 	Exposes the flowers more favourably, allowing for easy pollination of flowers/ allowing 	for easier seed dispersal.
6.	The high auxin concentration would result in the rapid cell growth in the weeds which 	will exhaust the plant-killing the plant.

QUESTION 3
1.	The radical grows towards gravity and the plumule (young shoots) grows away from 	gravity
2.	Geotropism/positively geotropic 
3.	To eliminate the effect of light on the growth movement of the young shoot (plumule)
4.	Same species of plant used/identical clinostats used in each set up/seeds exposed to the 	same environmental conditions/same period of time used for each set up/same person to 	conduct the investigation
5.	The sample size was too small/ the investigation was not repeated several times
6.	To verify the results of the investigation
7.	Under the influence of gravity the auxins accumulate on the lower side of the radicle. The 	growth on the lower side is inhibited due to the increased concentration of auxin. The 	upper side of the radicle has a lower auxin concentration these cells therefore elongate 	more causing the radicle to bend and grow downwards
8.	Gravity resulted in the movement of auxin towards the lower part of the shoot when the 	shoot was in a horizontal position. Since high concentration of auxin in the lower part of 	the shoot promotes cell division and elongation it resulted in the growth movement of 	the shoot away from gravity.

QUESTION 4
1.	The cell elongation in the coleoptiles will increase/decrease/remain the same as the auxin 	concentration increases/decreases.
2.	a)	Auxin concentration
	b)	Average length of coleoptiles
3.	Group A. It verifies the results of the investigation.
4.	Removed the effect of auxin produced at the tip as there can be different concentrations 	produced by each coleoptile.
5.	Same species of bean plant was used. The coleoptiles used were of the same length.
6.	Increase the sample size. Repeat the investigation several times and calculate the average.
7.	Line graph illustrating the relationship between the auxin concentration and the 	average length of the coleoptiles. 
[image: ]
8.	2 arbitrary units.At this concentration the average length of the coleoptiles was the 	longest.
9.	An increase in the auxin concentration results in an increase cell elongation of the 	coleoptiles until the optimum concentration. An increase in the auxin concentration past 	the optimum results inhibits/decreases cell elongation.




PLANT DEFENCE MECHANISMS
QUESTION 1
1.	Thorns
2.	Eating of the plant is uncomfortable to the herbivore as it may cause pain to the herbivore 	during consumption which in turn will prevent the herbivore from eating the plant or 	slow down the rate in which they consume the plant.
3.	Chemical secretions. Some chemical secretions are bitter and difficult to digest. 

CHAPTER 9		-          	EVOLUTION BY NATURAL SELECTION
EVIDENCE FOR EVOLUTION
QUESTION 1
1.	Evolution
2.	Paleontology 
3.	Hypothesis
4.	Theory
5.	Biogeography
6.	Pentadactyl limb
7.	Discontinuous variation
8.	Phylogenetic tree
9.	Continuous variation 
10.	Homologous 

QUESTION 2
1.	E
2.	E
3.	As a result of evolution organisms become increasingly complex over time. Simple 	organisms evolved first and are found in the oldest strata. Complex organisms evolved 	later and are found in the upper rock layers.
4.	Punctuated equilibrium-long periods of time species did not change/very little change, 	this alternated with periods of rapid change through natural selection resulting in the 	formation of new species in a short period of time. Therefore, there would be very few 	transitional fossils also a small percentage of organisms fossilized 

QUESTION 3
1.	Pentadactyl limb
2.	a)	Prominent thumb which is able to form a pincer grip so that the monkey can grip 			onto branches/ phalanges are long and thin to form fingers which can go around 			and grip branches
	b)	Scapula is broad and flat for the attachment of strong swimming muscles/ 				humerus, radius and ulna are thick and strong for muscles to attach to, they are 			shorter to streamline the body for faster swimming/ metacarpals and phalanges 			are longer and spread out to form a broad paddle
	c)	Radius and ulna are elongates to increase wingspan/ scapula is large and flat to 			give large surface area for the attachment of muscles/ humerus is elongated to 			increase wingspan/ metacarpals and phalanges are elongates and spread out so 			that the membranes of the skin can be stretched between them to form the wing
	d)	Number of phalanges are reduced to one which forms the hoof to allow the horse 			to gallop fast/ ulna is thicker and stronger than the radius to support most of the 			weight/ humerus and ulna are elongated to make the limb longer to take longer 			strides/ scapula points downwards towards the ground so that it is in line with the 			ulna and humerus/ scapula is larger and flat for the attachment of muscles
	e)	Radius and ulna are fused to make them stronger for digging/ carpal and 				metacarpals are short and thick to provide strength during digging/ joints are 			modified so that the paws face backwards to push the soil backwards while 			digging/ broader phalanges so that the paw is shaped like a shovel/ short humerus 			so that the paws are close to the body to allow the mole to move easily through 			tunnels

QUESTION 4
1.	Biogeography
2.	The ancestral Glossopteris evolved in the Southern Hemisphere after Pangaea had 	separated but before Gondwana split up and the continents started moving apart which is 	why fossils have been found in the souther hemisphere.
3.	Baobabs	flightless birds

QUESTION 5
1.	Lemur
2.	Lagothrix, they have a common ancestor.
3.	Macaca
4.	Crossing over, random arrangement of chromosomes, random fertilsiation, mutation and 	random mating.
5.	Cladogram
THEORIES OF EVOLUTION
QUESTION 1
1.	Ancestral giraffes originally had short necks, they frequently stretched/used their necks to 	reach the leaves from the tall trees. As a result their necks became longer, this acquired 	characteristic was passed onto the next generation. Therefore, the offspring produced had 	longer necks than the previous generation.
2.	There is no evidence that structures used more frequently become more developed, and 	there is no evidence to show that acquired characteristics are inherited. OR
	Phenotypic characteristics of an individual are based on the individual’s genotype and do 	not developed during one’s lifetime based on its use. It is the genes of an individual that 	are inherited by their offspring during fertilisation.
3.	Evolution by natural selection
4.	Within the population there existed variation, some giraffes had long necks and others 	had short necks. There was a change in the environmental conditions/competition 	amongst the giraffes for food. They had to reach higher in the trees to get leaves.	Those 	that had long necks were able to reach the leaves high in the trees and those that had short 	necks were unable to reach the leaves in the trees. Those with short necks did not survive. 	Those with long necks survived and reproduced. The gene/genotype for long neck was 	passed onto their offspring. Over many generations there were more individuals within 	the population that had long necks.
5.	Changes within a population are a result of environmental characteristics working 	randomly on a population, nature selects the characteristic that survives based on genetic 	variations that are best suited to that particular environment.

QUESTION 2
1.	Punctuated equilibrium-explains the speed at which evolution occurs. It involves long 	periods of time where species do not change/change is gradual through natural selection 	know as equilibrium alternating with short periods of time where rapid changes occur 	through natural selection.
2.	Organisms do not change for a long period of time due to a stable environment 
3.	Rapid changes occur/new populations vary greatly from the original population as a 	result the new population can no longer reproduce with the original population.

QUESTION 3
1.	A-Darwinism		B-Punctuated equilibrium 
2.	a)	Evolution happens as a result of natural selection gradually over time, there are 			many intermediate species.
	b)	Evolution involves long period of time where there is no change/very little change 		which alternates with natural selection bringing about rapid changes in a short 			period of time followed by a long period of equilibrium. This results in different 			species originating rapidly from the ancestral species.

QUESTION 4
1.	Differences in the genetic make-up of the sperm and ova will result in the zygotes having 	different genetic make-up when fertilistion occurs. Random mating between organisms 	within a species results in a different set of offspring from each mating pair.
2.	Discontinuous variation-the rats are either black or white, there are no intermediate 	colours.
3.	Table showing differences between Darwinism and Punctuated equilibrium
	Darwinism
	Punctuated equilibrium

	Gradual change
	Rapid change

	Takes place over a long period of time
	Takes place in a short period of time

	Change is continuous
	Long periods of time with no change



NATURAL SELECTION AND ARTIFICIAL SELECTION 
QUESTION 1
1.	Evolution by natural selection-Within the population of cactus there exists variation, 	some of the cacti had thorns and others did not have thorns. The cacti with thorns were 	not eaten by the deer, whereas the cacti without thorns were eaten by the deer. The cactus 	without thorns were eaten and died, whereas the cactus with thorns were not eaten and 	survived. The cactus that survived reproduced and passed this allele onto their offspring, 	over many generations there were more cacti with thorns than without thorns.
2.	Organisms in a population become better adapted to their environment over time. This 	causes the gene pool of the population to change over time. If the gene pool changes so 	much that individuals from the new population can no longer breed and produce fertile 	offspring with the individuals from the ancestral population then a new species has 	evolved.

QUESTION 2
1.	The brown frog-it is not poisonous therefore it is consumed by predators/ reduces 	predation.
2.	Within the lake there exists variation in the colour of frogs. Some frogs are yellow and 	others are brown. The frogs that are brown are not poisonous; therefore they are killed 	and eaten by predators. Those frogs that are yellow are poisonous; therefore they are not 	killed and eaten by predators. These yellow frogs survive and reproduce, passing the 	allele/characteristic onto their offspring. Over many generations, there will be more 	individuals within the population that are yellow.

QUESTION 3
1.	64days
2.	64 – 35 = 29 days
3.	Artificial selection-the chicken that grew the quickest/reached a mass of 5kg the fastest was bred.
4.	Less time required to reach desired mass-increases the farmer’s profits
5.	Products produced more quickly/ increased resistance to disease/ improved quality of 	chicken products/ improved yield of chicken products
6.	The chickens are larger in mass and would not be able to run away from predators. They 	would be more visible to predators
7.	Table showing differences between artificial selection and natural selection
	Artificial selection
	Natural selection

	People decide which characteristics are desirable
	The environment decides which characteristics will survive

	Quicker process
	Slow process

	Traits that are not necessarily the best for the a particular environment 
	Traits that are best suited to the environment are passed on



8.	There must be genetic variation within a population. There must be an overproduction of 	offspring. There must be competition for resources. There needs to be a change in the 	environment. Only the fittest survive.
FORMATION OF NEW SPECIES 
QUESTION 1
1.	Allopatric speciation 
2.	Initially there was a single population of squirrels that occupied they were able to interact and breed with each other. The population was separated by the river into two populations. They were no longer able to interbreed and there was no gene flow between the two groups. On either side of the barrier the environmental conditions were different such that natural selection occurred independently on either side of the barrier resulting in a different phenotypic characteristic becoming dominant. After many generations the two populations became genotypically and phenotypically different such that even if the barrier was removed they will no longer be able to interbreed.
3.	In punctuated equilibrium evolution involves long period of time where species do not 	change/very little change. This alternates with short periods of time when rapid changes 	occur. New species are formed in a short period of time.

QUESTION 2
1.	Allopatric speciation
	Within the original population after the mutation there existed variation. There was gene flow, the Prairie dogs were able to interbreed with each other. The river separated the original population of Prairie dogs into two populations. They were no longer able to interbreed and there was no gene flow between the two groups. On either side of the barrier the environmental conditions were different such that natural selection occurred independently on either side of the barrier resulting in a different phenotypic characteristic becoming dominant. After many generations the two populations became genotypically and phenotypically different such that even if the barrier was removed they will no longer be able to interbreed.
2.	There are now 2 new species this increases biodiversity 			
3.	Sex organs are not compatible for copulation 
	If copulation does occur the chemical characteristics of the gametes not recognizable 
	Sperm not recognize the ova	

EVOLUTION AT PRESENT TIME
QUESTION 1
1.	Failure to complete the full course of antibiotics/ over using antibiotics 
2.	Natural selection 
3.	Within the bacteria population there exists variation. Some bacteria had a low resistance 	to the antibiotic and other bacteria had a high resistance to the antibiotic. The bacteria 	that had a low resistance to the antibiotic died. The bacteria that had a high resistance to 	the antibiotic survived and reproduced. This resulted in more bacteria being resistant to 	the antibiotic. Because bacteria have an exponential reproductive rate, this resulted in the 	bacterial population being resistant to the antibiotic in a shorter period of time/faster rate.

QUESTION 2
1.	There was a decrease in the cockroach population. 
2.	Not all of the cockroaches were exposed to the pesticide/or There was a mutation in the 	exoskeleton of the cockroaches that prevent the pesticide from entering their blood 	system.
3.	The second application of the pesticide had no effect on the cockroach population; those 	that survived the first application of the pesticide reproduced and pass this resistant allele 	onto their offspring, resulting in more individuals within the population being resistant to 	the pesticide.

CHAPTER 10		-          	HUMAN EVOLUTION
EVIDENCE OF COMMON ANCESTORS
QUESTION 1
1.	B
2.	A
3.	D
4.	B
5.	D

QUESTION 2
1.	Stereoscopic vision
2.	Cranium
3.	Quadrupedalism
4.	Transitional fossil
5.	Bipedalism
6.	Foramen magnum
7.	Prognathous 
8.	Sagittal crest
9.	Homo erectus

QUESTION 3
1.	Eyes-stereoscopic vision with both eyes in the front of the head/ eyes are protected by bony sockets. 
	Teeth-variety of teeth present for omnivorous diet
	Nose-reduced or absent snout with small noses
2.	Organism A. The position of the foramen magnum is towards the back end of the skull.


3.	Table showing observable differences between Organism A and Organism B
	Organism A
	Organism B

	Small cranium 
	Large cranium

	Brow ridge well developed
	Brow ridge not well developed

	Foramen magnum towards the back end of the skull
	Foramen is in a forward position

	Large jaw and more prognathous
	Small jaw and less prognathous

	Large teeth/canines
	Small teeth/canines



QUESTION 4
1.	Opposable thumbs. Finger nails. Finger tips have ridges/fingerprints. Clavicle/collar bone 	allows the arms to freely rotate in the shoulder socket.
2.	Table showing observable differences between the skeleton on a human and a gorilla
	Human
	Gorilla

	Small cranium 
	Large cranium

	Short and wide pelvis
	Long and narrow pelvis

	Long legs
	Short hind limbs

	Short arms
	Longer forelimbs

	Toes lie parallel to each other
	Opposable big toe/divergent big toe



3.	Homo sapiens/Human
4.	Foramen magnum situated ventrally under the skill with the vertebral column underneath the skull.
	Spine is S-shaped to provide greater flexibility and support of the body above the legs.
	Pelvis is wide and cup shaped which supports the abdomen above the legs.
5.	Hands are free to carry tools, food or babies
	Better view of the surroundings-search of food or to avoid predators
	Smaller body surface exposed to the sun-faster cooling of the body

QUESTION 5
1.	Mitochondrial DNA remains relatively unchanged from generation to generation. Based on the Human genome project- all humans contain a mutation in their mitochondrial DNA that links all humans to a common ancestor that lived in Africa 150 000 years ago knows as mitochondrial Eve.
2.	During fertilisation only the nucleus of the sperm enters the egg cell to fuse with its nucleus. The mitochondrion of the egg cell continues as the mitochondria o the zygote. This is how mitochondrial DNA is passed from mother to child, it originate from the maternal line.
3.	On the Y-chromosome

OUT OF AFRICA HYPOTHESIS
QUESTION 1
1.	F
	Little foot	Mrs Ples	Karabo		A robustus	A. sediba
2.	One of the richest sites of hominid fossils in the world. Some of the oldest fossils ever 	found were discovered there suggesting that humans may have evolved there thus the 	name “Cradle o Humankind”
3.	Has some characteristics of Australopithecines and some Homo characteristics-	appears between the two genera
4.	Homo sapiens 		Homo heidelbergensis
5.	A. africanus 	A. robustus 	A. sediba

QUESTION 2
1.	Modern humans originated in Africa, fossil evidence indicates that all Australopithecine	and Homo habilis fossils were only found in Africa. Approximately 2mya, Homo erectus	moved out of Africa due to climate change.
	Reduced rainfall causedforests to shrink and grasslands to expand. This resulted in 	a larger number of grassland animals thus a 	greater available food source for H. erectus,	which encouraged H. erectus to hunt and follow animal migrations. At the same time the 	forest dwelling Australopithecine would have lost much of their habitat so their 	population numbers would have declined.	
	Over the next million years, H. erectus spread to the rest of the world and evolved into 	various Homo 	species each adapted to the different environments that they inhabited. In 	Africa 	Homo 	erectus evolved into H. sapiens, this probably happened in East Africa	but fossil evidence also suggests that it could have happened in South Africa.
	Around 90 000 years 	ago, a 	second migration occurred by H. sapiens out of Africa.	H. sapiens were now considerably more intelligent and more capable of adapting to 		 environments. They competed for resources from the other Homo species. Eventually all 	the other Homo species became extinct and H. sapiens populated the world.
2.	These fossils dated back 4.5mya.  They were found in East Africa in Ethiopia and 	Tanzania. They were also found in South Africa mainly is Gauteng. Large number of 	fossils discovered in Africa also support this hypothesis.
3.	The mitochondrial DNA in the zygote is inherited from the mother. Any mutation in the 	mitochondrial DNA can be traced back to a female from Africa (mitochondrial Eve). This 	indicates that all women originated from Africa and from there her offspring’s radiated to 	the other parts of the world.

QUESTION 3
1.	A. 
	Very small cranium and a very prognathous jaw
2.	Table showing differences between Skull B and Skull C
	Skull B
	Skull C

	Small cranium 
	Large cranium

	Foramen magnum near the back of the skull
	Foramen magnum in a forward position

	Rectangular upper jaw
	U-shaped upper jaw

	Larger  teeth/longer canines
	Smaller teeth/small canines



3.	There is an increase in cranium size. The cranium will house a larger brain. Larger 	brain indicates more intelligence.


QUESTION 4
1.	S-shaped. Greater flexibility and support of the body above the legs
2.	A. afarensis	A. anamensis
3.	4.5my – 3my = 1.5 my
4.	Increased skull size which is indicative of a larger brain therefore greater intelligence in 	order to make use of tools
5.	Cultural and genetic evidence
6.	A cranial capacity indicates that the organism will have a larger brain in comparison to 	body size which implies that they would be more intelligent. With an increase in 	intelligence, they were able to make tools, art, and clothing. They were able to control 	fire-cook meat, warmth, storytelling near the fire-development of modern language. They 	were able to bury the dead.
Page 1 of 70

image4.png
mremale
HMale

2

8 8 4.8

(1) sona 943 wo BuEISQ

o

Attempts




image5.png
N

2

88 88 8 -°

(ww) opadosion jo yius afesony

itrary unit)

¢

Concentration of auxin




image1.png




image2.png
t—— centromere





image3.png
Direction of impulse

Nucleus

Dendrites

Cell body Axon terminals

Dendrite

Schwann cell

Myelin sheath




