
J02
s: rOLOGY5 HISTOLOGY AND GENETICS

OcUNovo 20n

THE KENYA NATIONAL EXAMINATIONS COUNCIL

DIPLOMA IN APPLIED BIOLeGY

/
CYTOLOGY, HISTOLOGY AND GENETICS

3 hours

INSTRUCTIONS TO CANDIDATES

Youshould have thefollowing for this examination:

Answer booklet;
Scientific calculator.

Thispaper consists'of~'FWesections;A and B.
AnswerALL the,questions in section A and any THREEquestionsfrom section B.
Each question in sectionA carries 4 marks while each question if! section B carries 20 marks.

rrM-aximum marks for eachpart of a question are indicated. '

This paper consists of 4 printed pages.

Candidates should check the question paper to ascertain that all the
pages are printed as indicated and that no questions are missing.

© 2011 The Kenya National Examinations Council. Turn over

-



1. Explain the principle of gene mapping.
/iJ

c:.::7\).J ,t, <Tic) rj): ,c,e 2

~~ Distinguish between metacentric and acrocentric chromosomes..

3.

AnswerALL thequestionsin this section.

(4 marks)

(4 marks)

Explain the causesof polyploidy condition in cells. (4 marks)

4. Statethe role of the following in protein synthesis:

(a)

(b)

rRNA;
tRNA.

(2 marks)
(2 marks)

~/ Explain the role of the following cell organelles in interpretation of DNA
information:

7.

/. (a)

·ft (b)

(2 marks)

(a)

(b)

Endoplasmic reticulum;
Golgi bodies.

(2 marks)
(2 marks)

(a) v Explain why ribboning fails to occur during sectioning. (2 marks)

(b) '. Explain hew ribbens attachedto microtome knife can be detached.
t.. Sa. 1ft) (· ••.··:-i t.,.. •.. .".~1....

(2 marks)

Outline the mountingof a section on a glassslide. (4 marks)

Name any two-clearing agentsusedin histology.
)o::'1l-<!.-..1 J?~""~

-frJo,.:(a".-,...:.. . _ ~_.Ot

• • ~ (~ S fM.e.r.:a-r 1ra- aI12::d-.'f~ ,&2""'-Define epistasis. CQctZ~ .-f~a:t"=",>.> If" " D~ ~ ~ I . ~ I .

iV'l ",-{J~ {{)OJo.!.'

(2 marks)

(2 marks) ~

/5.-1/ Explain the importance of crossing over during interphase. (4 marks)

10. Statethe role of the following cells organelles:

(a)

(b)

(e)

2404/302

(1 mark)

(1 mark)

ceatrosomes.--=-- (2 marks)
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SECTION B (60 marks)

Answer any THP.EE questions from this section.

(c) ,

!'

Describe the events that take place during i~te!Eh.<l~_eand prophase.of meiotic

cell division. r-... (10 markS).,~'j\'

List the probable gametesthat can form from (HGT +) genotype. (2 marks) I~ j
(2...y',/ ... : ,\:". '(- ..~J.. ; -.< 5~~~r-. ./

'-- .,~~-----
A true breeding red flowered plant was crossed with a true breeding white flowered =:
plant. All Fl were pink. When F1 was selfed, three phenotypeswere produced, i: ::.
1 red, 2 pink and 1 white. - [.f', ,: ', V. L s i /

, \...-/ j

( .. : .•.. -, '::--.~-."_/~ .••...- ~,--._//
, " .

Using your choice of symbols, suggest the genotype of the parents.
?;p -.-'- "::-~",,,,,-. . (2 marks)

(a)

(b)

. ("<"(i)

J
(ii) Explain the likely type of inheritance. (2 marks)

(iii) Work out the genotypes of F2. (4 marks)

12. Describe the procedure of dehydrating delicate tissues.
~."':' ~,~~----~\,tt. \) 'i\~~ I): ~): ":;,.f r.T: < ~ '~.>\; :;., i':~, t,...)".Ci.-": (' ,,-.- \ '1'\" 't"\ 1,;-i,.C \; :;.:; :..i {.

(7 marks)

(b) Describe the preparation of Bouins fixative.
---=-~

(6 marks)

~ Explain the role of the following in tissue processing:

Embedding and infiltration; (4 marks)

em Clearing. C; H L.

,/oiSCUSS transcription of mRNA and protein synthesis.

(3 marks)

(20 marks)

14.
~-, ,...,..~ n.::'" ~-Jr; s;.'O'''''{'''\<::I''''"\ ••.•1·

GI- ,10"~O ~, .•..~:r..::..,,H"> ~

....,~ Explain he mechanismsof chromosomal mutation.~l;~~\:: (10 marks)
p ~I r~I,c, .•..•..-r-

/nVe,.ys.', c"'-'

~ Describe the sex determining mechanisms in animals: ...c,~,.loC'JiD "\ (6 marks)
~ )L'f,-(
~
(c) Using specific example, explain how multiple alleles inheritance works.

(4 marks)

\
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15. (a) (i) Explain the significance of cell division. (5 marks)

(ii) Explain the role of metaphaseand anaphasein meiotic and mitotic cell
division. (4 marks)

(b) (i) Distinguish between mordanting counter staining and progressive
staining. (6 marks)

(ii) Outline the preparation of Carbol Fuchsin stain. (5 marks)
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