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Part A: Multiple choice (35 marks)

Part B: Problem solving, short answer and fill in the blanks (32 marks)
Total marks: 67
Total time: 120 minutes

1. PRINT vour name and student number in the spaces provided at the top
left corner of this page AND on the Test Scoring Answer Sheet.

2. This examination consists of 16 pages and is in two parts, Sections A and
B. Please attempt ALL questions for Section A. Follow the instructions for
Section B.

3. Answer Section A lN PENCTL on the provided Test Scoring Answer Sheet.
ONLY Test Scoring Answer Sheets will be marked for Section A.

4. Answer sections B in pen using the space provided on the question paper
itself. Part B written in pencil may not be submitted for a regrade.

5. This examination terminates after exactty 90 minutes.
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Part A. MultiPle Choice (35 marks)

select the BEST answer to the question provided and mark it on your Test score Answer Sheet' A

correct answer is worth one mark'

1) The principle of segregation states that:

a) ln a homozygote, two different alleles separate from each other during the formation of

d:H:?rozygote, two different areres separate from each other during the formation of

\_-/

.) i;ff:::rozygote two identical alleles separate from each other during the formation of

,, ?:H:?rozygote two of the same aileres do not separate from each other during the

formation of gametes

e) None of these are correct

2) Recombination happens during which stage of meiosis:

l, ProPhase stage

l, MetaPhase stage

ll, MetaPhase stage

ll ProPhase stage

l, Diplomena stage

3)TheABobloodSysteminhumans-iscontrolledbythreedistinguishablealleles.Twoofthe
alleles are dominan, or"r the third allele' This is an example of what genetic principle?

a) Allelic Series

b) lncomPlete dominance

lclooominance-6i 
oominant Negative

e) PlieomorPhism

4) A mutant allele that interferes with the function of the wild-type allele is known as:

d4rt$*ot -) e,)

6f)Loss of function mutationy'
VPartial loss of function mutation

,,ef Recessive mutation
- 
d) Gain of function mutation--i

yd Oominant negative mutation

fij) ueiosis

F rueiosis

H Meiosis

'rff vleiosis
'nn Meiosis



'!

5) A medicar technician is anaryzing a brood sampre in a crinicar rab. rt is determined that the red

brood cers have just the A antigens on their surface. rn this case, the genotype of the red blood

cells is:

5) Which of the following can control gene expression?

a)TemPerature
bj eiological factors such as an individual's sex

c) Diet
d) None of these

4v $1 
*

A* AYA! &'*/\f

11t fbJm- Fill''

Qntt of these

7) Why was Mendel successful at tracking patterns of inheritance?

a)Mendelusedthegardenpea,whichatthetime,wasagoodmodelorganism,t#1
b) Mender tracked onry one contrasting phenotypic characteristic at a ,i^u-----'"'t {

g[{endel used an organism that was true breeding- -.. ' 
} 'lr''i

(at ./ b and c could be true

:fil; other monks were too busy brewing beer

8) The morphologic output of an organism,s allelic constitution is also known as its:

;
6) P,,henotYPe'-

b) Mosaic nature

c) GenotYPe

d) Genetic code

e) ApPearance

g) rn mice, a cross between AvA* heterozygotes produces two kinds of progeny, yerow (AvA.) and

gray-brown (A*A*), in a ratio of 2:1. WhV"Is there an altered ratio of individuals produced?

ffirR, individuars die during embryonic deveropment due to the presence of a rethal mutation

\H ;;. iniiuiorrr, ,r. pr,vriotogicallv more able to adapt to the birth process

g/Thereis more than one gene that controls coat colour' leading to non-mendelian ratios

,d)A,A-individualsarethemutantphenotypeandoccurmorefrequentlyinnature,prhesingleAgenecontrolstwotraits:coatcolourandearlydevelopment



10) Which of the following is a principle that Mendel could

crosses?

1. PrinciPle of segregat fon'n
i. PrinciPte of dominance$

have only discovered using dihybrid

fio

{4 &, /rff

fit

dlrinci ple of i ndependent assortment

7lL'fi2
' cl3

d)1and2
e)2and3

11) what is a genetic cross between one homozygous recessive individuar and one of unknown

genotYPe?

a) Self cross

b) ComPlementation Test

c) DihYbrid cross

d) Test cros$---
e) F1 cross

x2} ln a monohybrid cross, if the P generation consists of plants that ale true breeding then .n. ,/

F2 generation wi, consist of organisms that exhibit what ratio of dominantphenotypes to 
t'

recessivenhenotYnes? pf ff
a) 3:2
b) 1:2

c) 1:3

6Dg,r
Yf ruon" of these

!.3) Brackfur (b) in miceis recessivetowhite'":9]; ll"llfl:J]l :n*?T;1H:,f;-Jl+::XlX3) Black fur (b) in mlce ls rece55rvE t'J I 
individual with the genotype BbTt and

wfiri ptororiion of the offspring frol a cross between an I

BBtt will have black fur and long tails?

a) Llt6
b) 31L5

cl6lLG
dl LlT

@lon" 
of these

p/f

ff B:\

t-t:



14) tn human and other mammals, the number of cells that result from oogenesls ls:

a) One egg

b)Two eggs

c) One egg and one Polar bodY

dl One egg and two Polar bodies

@)n. egg and three Polar bodies

15)WhichofthefollowingbestreflectryNDrCe-tt?rou.L

#",:*fi #i,}ilF'rH:il.d'{fi 
'H;l**ri'e'n''"''"'/

6'Non" of the above, these all reflect meiosis'

16) Which of the following is not part of the mature mRNA:

i n \-rrcrrA
a) UTRs /

6^L'trony'
c) Exons- t >
d) Shine-Dalgarno sequence

e) PolY A tail--r'5

17)Whichofthefollowingisamethodforanalyzingacrossinvolving2genes?

a) Punnett Square Method

b) Forked Line Method

c) ProbabilitY Method
(6ihrt of these

Yuon. of these

18)DNAinadoublehelixisantiparallel.Whatdoesantiparallelmean?

aY The bases are hydrogen bonded to each other

i+ ,:n"L..tuon. is made up of phosphodiester linkages 
..-^r{ rrrnc in a 3, to

ft[]ne strand runs in a 5'to 3' direction, and the other strand runs in a 3', to 5' direction

Y n bonds to T and C bonds to G

;i eacft stranO serves as a template for the other



19) Which of the following is NoT true in the generation of Prokarvote proteins:

There are -10 and -35bp regions upstream of the mRNA transcription start site

Polymerase binds directly to the DNA *tv"ti 
\."...r.{:

Several genes can be transcribed on one mRNA transcript \ r'r t

Transcription initiation is DNA sequence independent, 
,-

Transcriptionandtranslationcanoccursimultaneouslyir''t'tt

{rue
a)

b)

c)

@
e)

20) Two possible mutations that could result in a p re m atu relyllu n catg{Pgl9i n a re :

Ac*.'\4 * fut
tJ hv*n 1a-r,#6f)Nonsense mutation; lnsertion of 1 nucleotide

tfi 
aanaom mutation; Silent mutation

'ri Deletion of 3 nucleotides; Frameshift mutation

d) Missense mutation; lnsertion of 2 nucleotides

"i Silent mutation; Deletion of 2 nucleotides

21) rt is weil known that as you get order there are two things that don't stop growing: your nose

and your earlobes. Assume that you are homozygous "AA" at the ear lobe attachment locus and

the cells in your ear lobe are undergoing cell oivision. which of the following is/are true?

u{on"of these ceils wiil undergo meiosis resurting in 4 haploid cells each carrying the "A" allele

' 
-pf 

Xr", cytoki nesi s, each cel I wi I I be geneti cal ly u niq ue
.cxseveral 

of the cells may exit the cell cycle, each ending up with 4 copies of the., "{ allele

ff#;ile ,v"nir,"ri, there wi, be + copies of the "A" a,ete-? Wf,,,
Ynon" of these are true iq,

UU

23)lnmammals,dosagecompensationforX-linkedgenesisachievedby:

a) Hyperactivating one of the X chromosomes in males

bi lnactivating the Y chromosome in males

cI lnactivating the Y chromosome in females

@in..tiuatin! one of the X chromosomes in females--7

.) lnactivating one of the X chromosomes in males

22) Which of the following is not true? 
^\f 1",

a)At position 2'on the pentose sugar,.**t,h?: t 
l.'O'""1:l6group' 

but DNA does not l' L-l -1
#iil orun,..plate strand is in the 3, to 5' direction \-r"-s

ftnftrn is transcribed in the 5'to 3' direction h"'tp 
CIH

Sf,nun is unstable, DNA is stable t'"t.'r-

ffi';;i;rtirr^tr.,.o 
and svnthesized in the 5'to 3' direction t-4

-){l



24) you cross your favourite red rose (YY) with your favourite yellow rose (yy) and end up with a

beautiful orange rose. This can best be explained by the phenomenon of:

a) Dominance hierarchY

b) lncomplete domin ance4
c) Co-dominance
d) Dominant negative allele

e) Allof the above

25) Which of the following is not representative of the genetic code?

a) Codons are adjacent

b) Genetic code is degenerate

c) Genetic code is non-overlapping'/,

!J Genetic code is nearly universal"/

i elGenetic code is unordered\_: );,u'

25) Which of the following statements is false? ,{, A,

a) Gene action can be controlled by the environme nt/ -z
@ Vrf" patterned baldness is an example of a sex-linked trait/'
-) 

R single gene can control different phenotypes_-----=--J*
d) A phenotype can be influenced by 2 or more genes;--'*- 7i
e) Coat colour in rabbits is an example of a allelic series*"+ '\i

271 The sequence of the mRNA is most similar to:

@fh. DNA nontemplate strand

b) The reverse comPlement strand

c) snRNA

d) aandc
e) aandb

c)

d)

e)

l{cq1l5._*
,,,e,ilIe) $"L &r

can*pt;,,*r^*tf T"tq\
,\,,"rfil--"(q^c*-f

3r carft@
i' ATcc 5 ('

281

6

Cr4; ,*r^-k "Tt 
C 

9
t*{LNr)"'v^ i G

Which of the following is true in the generation of eukaryotic proteins:

Termination of transcription requires a hairpin sequence followed by 6'A' nucleotidest
polymerase recognizes termination sequence AAUAAA, and the mRNA is cleaved at\,/
downstream GU site

Transcription occurs in the cytoplasm, translation occurs in the nucleus!

TATA box occurs approximately 20 upstream of the translation initiation site \'\#-'
Ribosomal machinery binds DNA! il_.",.=a [*i an



same species to identifY new genes

fldD(a) and (b) are correct
Yi(.), (b) and (c) are correct

)o' iuu a[tt''-{-u-r'.",.f;,' .-t I's

31) A compt"r"n,.,"i,} 
-r.li 

,, .rr*iirrrv' 
' ^ 

u1'I' fii* {' ?,

29) you have a plant breeding program in your dorm room. All plants are of the same species,

most are flowering but a few, in every couple of generations, do not flower. Which of the

following statements best describes the genetics of your plants?

ffilawedng is recessive

,bY Flow eri ng is co-dom i na nt
/ c) Having no flowers is dominant

@lowering is dominant
e) None ofthese

M osf {{c*ou" 
L

30) From the question above, you are curious about the non-flowering ones and so you incross

or selfcross these for several generations and are confident you now have a true breeding, non-

1owering plant (how you can breed a non-flowering plant is a mystery, but just assume that you

can). You can now use this Plant for:

a) performing a test cross with your flowering plants to determine their r"noruo{P*,
b),perform a complementation test between several of your other non flowering plants of the

same species to identify new alleles

c) perform a complementation test between several of your other non flowering plants of the

ot\S tuc,r.
e)

A/;.-{: x a4€

^vls^rl,y e) .

A monohybrid cross*
A dihybrid cross

/*L
t_

32) A dihybrid cross is one in which:

j*One trait is being studied
z',bfTwo organisms are being studied at the same time

@f*o traits are being studied at the same time

fiOne organism is being studied
,lFYNone of these

$ Can[v"F - mart5so\

|ue 5tiu r.s - f ot t*J



Forquestions33to35refertothediagrambelow.CircleAisaspermatagoniumthatwillenter
meiosis to eventually give rise to 4 mature Sperm, two of which are labeled D and E:

I

W zn,zq,

{s r**u*

W Zn7 ttv

n,lc@
/\t\

,ww
331 The numeric values for ploidy level (n) and

a) n=2;c=4
b) n=4c=2
c) n=2;c=2
d) n=4;c=4

(e\n=1; c=2

3alThenumericvaluesforploidylevel(n)andtheDNAeontent(c)forthelabelledcircleBis:

f5) n= 2; c=a-'1/
t6) n=4; c=2

c) n=2;c=2
d) n=4ic=4
e) n=t;c=2

Which of the steps is most like mitosis?

W{,,r
u.gt's

J\
$

w
\,C

the DNA

W",*
\

w
hrc

content {c) for the labelled circlefP:

)14L1 I

3s)

a)A
b) B

a"ft
Ve

e)B

toB
toC
toD
toD
toE

i'4
] * tr\'.6. t'rvvtFtllIt



Part B (11 questions, 32 marks): Problem solving, short answer, fill
in the blanks

1) The following 5 questions (A-E) will be based on the following genotype of the p generalon:
[6 marks total]

Male genotype: aa BB cc DD ee FF gg Female genotype: AA BB cc DD EE ff oo

All of the genes are independently assorting.

A) How many loci ar;pxef [r mark]+/
B) What is/are the genotype(s) of the F1 generation? [1 mark]

Aa EBee DDfie ff*3 _/"

c) How many different kinds of gametes will be produced by the FL's? [L mark]

Caxlxaltrlmxr{$) : A,{ :16 aq

*{ D) What is the ploidy level (n)and DNA content (c) of the Fl generation? [1 mark]

ll= ?- ; c= % ,-"
/

E) The Fl-'s are self-crossed. What is the probability of generating the following genotype:

CC DD Ee gg? Show your work (lgnore the A, B and F genes). [2 marks]

lr; +qesc.DDE*XS3 x CcDD6eBS 
,a-c

c

P(cc) =@ x P&u)"$ x

$ s fiNe prob,iUil\



2) Taking linear, double stranded DNA and packaging it into the nucleus is quite a feat. There are

several levels of condensation that have to occur to achieve this and a different level of condensation

occurs during cell division. Fill in the missing information as required. [12 marks]

A.

B.

c.

D.

E.

F.

.r',/
Diameter (in nm) of linear, double stranded DNA before any proteins are added is: fl-

,"-
The nucleosome core is composed of DNA wrapped around this number of histones: 8/

,/'
The length of DNA (in nUeleolidg-Elrs) wrapped around this nuclp;ome core is, l\b -r--/

Diameter of the nucleosome core (in nm) is, j,L '/ ,.-
,t"

After DNA synthesis each chromosor4e is duplicated to form sister chromatids. These sister

,'"
chromatids are {.4eq$cal with respect to one another.

The complete nucleosome has one more histone called: [li+*.*e tt{-

The last histone added stabilizes the complete nucleosome which then undergoes superyoiling to
,/

form the 2nd round of DNA condensation that has a diameter (in nm) of: 3 O

This chromatin fiber is the basic structural unit of the r' chromosome.G.

H.

t.

J.

*. K.

After DNA synthesis, sister chromatids are held together by the protein: fiohesir'

Once the cell enters mitosis the DNA is further compacted by the protein: r a.(densin

Around metaphase, the protein that holds lhe sister chromatids together begins to break down

,/
except at the: Cen\r <rrne.re,,'

Both proteins are completely broken !.e*n 
and the chromosomes de-condense at this stage of

mitosis:

L.

L1

./'v



lt3' t- ACc 5'
-{') <:=-;\---- -*r'-

{-!y99-"-

\u,
Refer to the single stranded DNA below to answer questions 3, 4 and 5.

"?' 
-c ffi rffisf ffff5 ilPg i : iiT i:.LT-, ;

,{*crAr c,y{ bt

4) What is the reverse complementary sequence?
sure to include labels for orientay^.1, markl

/

{tTactr(rft 31

5)WhatisthesequenceofthemRNA?Showj,'..r,@andmakesureto
include labels for orientation. [1mark]

{"a c'y!ro rrto
6j

3) What is the complementary sequence

include labels for orientation. [1 mark]

Show iust the first 8 nuc nd make sure to

Show just the first 8 nucleotides and make

3'

More questions on the next page

t2
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For questions 6 through 10 refer to this pedi
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\

An r A, '

*A'rl' l{* ct",t"{
rrft *tA\,

tilft
!,!:
]'i

,l\

t5 ,,*-.i'
I

@,t the pattern of inheritance is dominant, what genetic phenomenon can account for
individuals ll-2 and ll-5? [1 mark]-#"=, ^) \.,',1l-;:li,_t
I i ;"r-i- 1':=* k ii E =e f'-* re='t- ire rr€ i "'- !t' ( i 3.e=alt&'

J fJ lnc^\;-'z
7) What evidence is there that the pattern of inheritance is recessive? Be specific. [1 mark]

- (-r,e,U-in3 u.! 1l - t an;\ . li -2, bc Fl-,,/"rxr<. tn.r{i<:*d-
f h r g lL.-c,-\ {' \o,{^\.c,'!tlf . Ltt \vrt-'z'^-.\-o.'wd- uo.-rc'J> dc rnr,tv'''*-'d ) t-'rt'-i\*[

!^a\-'",-e- trD 'lae- h.e'r^v.<-l z-t=-j--,Jc: u: ,.er-'e-i,g,i,i-€. l" .3, :."r) cr,.-ot , I u,1& U
c.*Ei) 

ftt"iit\'.id"ii.T",i,'#j*,ry.t ,:,|}:*'A,J.ij';fi-a "hffdl,,;fit/,ffi:Hi*?;::#3#Bz,Fl
that does not really hold true? [1 mark] 1;I?ffiffi

Th<"r S ruip c'r. t'1tn,e f;h'o n {
IJ',

_> f n c k$,: !{;;1ff*,,;l:,-i!:{J, _,*,r,H* J.#: !,J,:o lk.,:, r'\' r' \ ' 'lv' Ct0,,^i t cl:-l>9) .te (iei\L5 ilr-Qtitrr Jc;<,Jct t{ {e4 T- '&/ l-p rlv.c^"r
9) Assumingi ric'essivlfr;dd of inherjta'nCe, whay'i; ihb r;robauiiity{r'ji I'lt-6 is a carrier? ,u. ,u u'if
[1 mark]

-J lf- 5

couple ll-1 and ll-2 will be affected? [1 mark]

- ., '' r{ luc,E'{\ ;q:\UK5 " cUr(-
---; DU'il,t Ci, 

l-J

&

[+a

@

f r;itvi €t^ tk .,l: 'i t- 'i t

10) Assuming a recessive mode of inheritance, what is the probability that the next child of

\ (ctl'v'^,'"C'tfS?t\l
, \) 

-\, .-__ -r+*''*



DO EITHER QUESflON 11 QB QUESTION 12. NOT BOTH. WE WIII
only mark Question 11 if it is not crear which one you attempted.
11) Hemophilia is a sex-linked trait. A normal woman marries a normal man and they have I
daughter and 2 sons. one son has hemophilia but the other two are normal. The normal
daughter marries a hemophiliac. man and they have 3 sons and 2 daughters. one son and one
daughter have hemophilia but other 3 childr.en are normal. [6 marks]

A) Draw a pedigree showing the sex-linked genotypes of all the individuals in the pedigree. [3
marksl

B) What is the probability that the unaffected granddaughter: is a carrier? [1 mark]

C) What is the probability that the original couple will have another child that has hemophilia? [2
marksl

74



12)A couple, both heterozygous for a recessive mutation, want to have a family of 4 children,
but need to know the risks of having only two of these children with the disease. Using the
binomial probability formula below, calculate the probability that ont,@t th6ft1';;6ren will be

homozygous recessive. Show your work. [6 marks]

[ { } hu kxo zJ36rs co-flL : 4q x 
'4"

tmjp.q, v , h

Y O,2lo1 31 E

"t

E

Wft ftq

L,fut"{A4A

UfeM'/ ;l t',,j:., =, /,,
F' (wrf t, ,zceNv*) - 7/rt ,t, ,

-"h

evw

+^rndd,l, 
S(r."kol ,

1_5


