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7. in class we discussed an example of antibiotic resistance inthe.M. luberatlosis bacteria. Which of the

Ibllowing were not key features of that example?

-(a) B"actenE CiisEncEi6ilrc antibiotics had a genetic bas$'/
\61The patient was initially infected with only one strain oI'bacteri{
S Na*-ral selection favored the agrtibiotie-resistant strqlr/

. ---.. (d);B and C

8.-'-(Ine way to represent phylogenies is witJr "parenthetical notatiorl". Fo:: example, the following :
((Species I , Species2), Species 3) indicates that Species 1 and Sipecies 2 are more closely related to each

other than either is to species 3, Given tl.ris notation, which of the following is not a conect phylogeny?
(a) (Fungi, Maidenhair lem),-Plants)
(b) ((Animals, Fungi), Plagz$ ,,- , ,),t
(g) ((Placental Mammals, Marsupial Mamma\/, Monorenres) ,$.t ;rlKt '
Q)((Bacteria, dutffine$elati?us), Archaea) '\Jr'

9' la class we discussed e*peiimental designs air:red at testing wh'ether naked mole rates roll in the
colony's latrine in order to identify themselves as members of ihe satne colony. Which of the fcrllowing
would not be considered controls for the proposed experiments:l

(a)Eoie an animal from colony 1 arid then re-in*oduce the animal into colony 1

(b) remove an animal frorn colony f.wash it, roll the animaLl in the colony I latrine, and then re-
inlroduce the animal into colfny I

(c) remove an animal fiom colony 2" wash it, roll the animaLl in the colony 2 latdne, and then re-

introduce the animal into colony I

lplanac
1(1. 'WhigLof the following is not cr.'nsistent with dre tlreory of evolution.

(a) fhe presence offiansitional foruxs that illustrate an inevitable ircrease in complexify associated
Y-with the hierarchy of life.
(b) Thq g]resence of fossils that illustrate that the composition and nature of species has chaaged over

time"
(c) The observation that there is geographical continuity between fossils aidlextant species

(d) During development there are key examples of sfuctures that were present in a more developed
form that have been lost in descendant species but that s,till mdergo paltial development in the
descendant species.

\
1l , l.n clasJwe discussed an example where the Bmp4 gene was i 'plicated as a possible target of natual

_seldiiion after a drought affected phenotypic variation of beak morphology ofa species ofGalapagos

-linch. Ifthis gene was in fact the target'of natural selection in this exa:nple, how u'ould you expect

(' :_lSlp_lglqqgtand Cj!9!-qiiy9,ts,i!y to be affected ifyou could quantify each before and after the

\lniught?
(a) boih would go down

alsle-nuuber:arouldsta;p the same but genetic diversiry would go up
oth would stay the same

(d)
(e)

a1lele number would increase

both would go up
an<$enetic diversity would stay tfie same

Continuetl on ncrt,poge,..
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17. In an attempt to better understand the evolution ofbeak rnorphology il1 Darwin's finches, researr:hers

e,xamined beak morphology of transgenir: chicken that had over,txpression of a gene calied BMF'4.

lVhich ofthe following phenotypes were observed in these tralsgenic chickens? *
(a) The transgenic ciricken! *ere able to-c-rack irigh#Cqedli=f 6-ri1 \olilit'tto\icrt

fuj rn. trunr[.nic chickens were a*r..+dufb5:*:Sbpimtt't]rJ?,.ie trte'BMP4 geo/*us exp,ressed'

(c) The transgenic c,hickels trad phenotlpic changes that were similar to the changes observed il the

Galapagos finchpaffer the drouglt
(d) B and C
(e) None of the above

18. .r\ population has the following genotype proportions for a biall:,lic locus with alleles 41 and Az: 90% of
the ArAr genotype, 6% of the ArAz genotype, and the rest are the A2Ax genotype. What is the

{iequency of the Az allele? n^-r A r L S fl ii, l\ i\q0 / A,A, 6r fl. 
' 
[iu€nc) ol rne A2 rerel 

10 /, A, [, $r &, [\" !,i t\lA2

g,90 + 0l[rX?=t

a'-- b o L\

v-
Ar--6 *i-i tn<-a .'i!_

vertebrae ("invertebrates") a "monophyletic group"?

\/

P= 0,0.+ i(0.6)
ArP' o'Qt

19'. Is 4gpuq containing+ll qf ecies that lacli a

1{a)-Y€s
Jb) No

20t. rffhich of the following must be associated
(a) D i spers5t-.,-
(b) VicarianCd
(c) Genome duplicatio(sq-0,+{ ic
[6411 of ,h. ubou.
(e) None of the above

2l . rfrtat$pe of symmetry does a fish exhibit?

Q)bilateral
(b) radial
(c) directional
(d) no symmetry
(e) synmetrical

22:, tMritof the following options is not an application of DNA beL:rcodes?

(fuP paternity analysis in humans
(b) monitoring the trade olFndanger;d spec{ef
(c) identifying new spefl6s

., (d) monitoring the accuracy of food .laKeling
.\

,i 23, l:itrhich of the following lines of information dosstgt support the hypothesis that Hox genes in fi:uit flies
are homologous 1o Hox genes in snails

"' (a) Theie genes are Jimilar in DNA sequences and have sinrilar functi6f,
These lenes are distributed along a diversity of ch.romosome in both of the{pgenomes

These genes are expressed at similar places in the devellping efub(yo
These genes are expressed at similar times during; devel,rpnlgaf.

All ofthese responses support the hypothesis that Hox p;enes in fruit flies and snails are

Continued on nefi page,,,
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29. Wlufis a "polgomv" and what is the cor-rnection between these and adaptive radiations?

(a;)n pof lomy represenrs ambig'uous evolutionary relatignr;hips among sper$islhgt gegl!-allse, lor

"Jexample, when multiple speciation events occur )rqy;dpid succession, as js often the case in
adaptive radiations-

(b) A polytomy is a phylogenetic tree that represents the Canbdq Explosion, which was ar
adaptive radiation that produced a myriad of animal body forrd$

(@-,{ polytomy is an unresolved portion of a phylogenetic tree that indicates thaSftgfncest,or
\-,/peciated simultaneously into more than fwo descendantri; this is a characteristic of most

adaptive radiations
(d) A polyomy is a phylogenetic free resulting from pbAnetic analysis; this type ofanalysis ,can be

used to understand speciation resulting from adapfbracliations.

30. iMhpt irnpact do you expect artificial selerction to have on genetic diversity ofcows that are bred for milk
prddubtion?^ 1,.\-

\al yenerlc orversrty quantified by S impson's index of diversity is lower but all{fmber staVs the
\*same .

(b) Genetic diversity quantified by Simpson"s index of diversity is higherbut a1(e! number stays the

same
(c) Genetic diversity quantified by S:impson's index of diversity is lower and allele number is lower
(d) Genetic diversity quantified by Simpson's index ofdiversity is higher and al1e1e number is

hieher

Continued on nad page,..
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35. {Jsing the box below, draw the result of a scenario that illustraterl the divergence of POPULATION "A"
l\ND POPULATION "8" due to dispersal and colonization. Use the caption iine (the line belou' tlte

box) to BRIEFLY describe what bas occurred. (2 marks)

,ch. dr{I,
Caption:

36,. IJsing the space below, please draw phylogenetic relationships lbetween the following taxa: (l) a species

in the domain Bacteda, (2) a fish, (3) a lizard, and (4) a platypus (which is a monotreme mammal). On

this phylogeny please label (A) the root and {B) where the origin ofshelled eggs occurred. (5 mruks)

Not osL"Q Rrrr

futhttn
. (rl
\0gs 0t ,

!\*t"d ex

<1,.tied
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