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Topic	1.6	-	Cell	Division	
1.6.U4	Interphase	is	a	very	active	phase	of	the	cell	cycle	with	many	processes	occurring	in	the	nucleus	and	cytoplasm.	
1. Define	the	following:	cell	cycle,	interphase,	mitosis,	cytokinesis,	apoptosis,	necrosis,	diploid,	haploid	
2. Outline	the	stages	of	interphase.	
3. List	three	metabolic	reactions	that	occur	during	interphase.		
	
1.6.U2	Chromosomes	condense	by	supercoiling	during	mitosis.	
4. Explain	why	cells	need	to	supercoil	their	DNA	molecules.	
5. Outline	how	DNA	molecules	are	supercoiled.	Note:	A	key	point	to	remember	is	that	supercoiling	prevents	DNA	from	

being	transcribed	into	messenger	RNA	and	a	functional	protein	later	on.	
	
1.6.U1	Mitosis	is	division	of	the	nucleus	into	two	genetically	identical	daughter	nuclei.	
6. Distinguish	between	cell	division	and	mitosis.	
7. Other	than	maintaining	optimum	cell	size,	list	four	processes	involving	division	by	

mitosis.	
8. Explain	why	eukaryotes	need	to	use	mitosis	in	cell	division	when	prokaryotes	do	not.	
9. Label	the	diagram	to	the	right.	

	
10. Distinguish	between	chromosomes	and	chromatids.	
11. Outline	the	stages	of	mitosis	of	an	animal	cell	with	four	chromosomes		
12. Explain	how	mitosis	leads	to	two	genetically	identical	nuclei	by	completing	the	table	

below:	
	

Sister	chromatids	

	
	
	
	

S-phase	

	
	
	
	

DNA	Replication	
Semi-conservative,	complementary	base-pairing	results	in	fewer	mistakes	and	copies	of	all	
genes	in	all	new	chromosomes.	

Metaphase	

	
	
	
	

Anaphase	

	
	
	
	

	
1.6.U3	Cytokinesis	occurs	after	mitosis	and	is	different	in	plant	and	animal	cells.	
13. Distinguish	between	mitosis	and	cytokinesis.	

	



14. Outline	cytokinesis	in	plant	and	animal	cells		
	
	
	
	
	
	
	
	

	
Animal	Cells	 Plant	Cells	

	 	
	
	
	
	
	
	
	
	
	
	
	
	

	
1.6.U5	Cyclins	are	involved	in	the	control	of	the	cell	cycle.	AND	Serendipity	and	scientific	discoveries—the	discovery	of	
cyclins	was	accidental.	(1.4)	Like	many	discoveries	and	inventions,	the	discovery	of	cyclins	was	an	accidental	one.	
15. Draw	and	label	a	pie	chart	to	show	the	relative	amount	of	time	spent	in	each	phase	of	the	cell	cycle,	including	the	

stages	of	interphase	and	mitosis,	as	well	as	cytokinesis.	
16. Define	the	term	cyclin.	
17. Explain	how	cyclins	affect	control	the	progression	of	a	cell	through	the	cell	cycle.	
18. Outline	the	roles	of	the	four	cyclins	involved	in	control	of	the	cell	cycle.	
19. The	graph	shows	the	concentrations	of	the	four	main	cyclins	at	different	points	in	the	cell	cycle.	Label	the	graph	to	

identify	which	line	represents	of	the	four	main	cyclins	outlined	above.	
	
	
	
	
	
	
	
	
	
	
	

	



1.6.S1	Identification	of	phases	of	mitosis	in	cells	viewed	with	a	microscope	or	in	a	micrograph.	
20. Label	the	micrograph	to	identify	at	least	one	example	of	a	cell	in	each	phase	of	mitosis.		

 
	
1.6.S2	Determination	of	a	mitotic	index	from	a	micrograph.	
Micrograph	of	a	pressed	onion	root	meristem		

	
21. Complete	the	table	by	classifying	each	cell	based	on	what	phase	of	the	cell	cycle	it	is	in.		

	 Interphase	
Mitosis	

Prophase	 Metaphase	 Anaphase	 Telophase	 Total	
Number	of	cells	 46	 1	 2	 1	 3	 7	

%	
	
	

	 	 	 	 	



22. Using	the	table	state	the	mitotic	index	of	the	above	micrograph?	
	
1.6.U6	Mutagens,	oncogenes	and	metastasis	are	involved	in	the	development	of	primary	and	secondary	tumours.	
23. Define	the	term	tumour.	
24. Cancer	(also	known	as	a	malignant	tumor)	is	a	group	of	diseases	involving	abnormal	cell	growth	with	the	potential	to	

invade	or	spread	to	other	parts	of	the	body.	List	the	names	of	four	common	types	of	cancer:		
25. Outline	a	primary	tumor,	metastasis	and	it’s	development	into	secondary	tumors.	
26. A	mutation	is	a	change	in	an	organism’s	genetic	code.	A	mutation/change	in	the	base	sequence	of	a	certain	genes	

can	result	in	cancer.	
a. What	is	the	name	given	to	the	few	genes	that	can	become	cancerous	after	mutating?	
b. What	role	do	these	genes	have	in	normal,	healthy	cells?	
c. Explain	briefly	why	a	mutation	in	these	genes	could	result	in	a	cancer.	

27. Mutagens	are	agents	that	cause	gene	mutations.	Not	all	mutations	result	in	cancers,	but	anything	that	causes	a	
mutation	has	the	potential	to	cause	a	cancer.	

a. State	the	collective	name	given	to	chemicals	that	cause	mutations.	
b. Give	examples	of	non-chemical	mutagens	

28. Several	mutations	must	occur	in	the	same	cell	for	it	to	become	a	tumor-causing	cell.	The	probability	of	this	
happening	in	a	single	cell	is	extremely	small.	What	factors	(other	than	exposure	to	mutagens)	increase	the	
probability	of	tumor	development	in	humans?	

	
1.6.A1	The	correlation	between	smoking	and	incidence	of	cancers.	
29. The	graph	below	plots	cigarette	consumption	and	lung	cancer	deaths	over	time.		

a. Describe	the	relationship	shown.	
b. What	type	of	correlation	is	shown?	
c. How	strong	is	the	correlation?	Justify	your	answer	by	discussing	the	evidence.	
d. The	correlation	shown	here	is	lagged.	A	lag	is	a	time	gap	between	the	factors.	Estimate	the	size	of	the	lag	

between	cigarette	consumption	and	lung	cancer	death.	
30. There	are	many	other	similar	survey	in	different	countries,	with	different	demographics	that	show	similar	results.	

Along	with	lung	cancer,	cancers	of	mouth	and	throat	are	very	common	as	these	areas	are	in	direct	contact	with	the	
smoke	too.	List	out	6	examples	of	other	cancers	that	are	more	common	in	smokers	than	non-smokers.		

31. Correlation	does	not	equal	causation.	Outline	the	direct	evidence	shows	that	it	is	tobacco	smoke	that	causes	the	
increased	incidence	of	these	cancers.		


