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1. A researcher is studying three closely related species of ferns. Species A has 12

chromosomes in its somatic cells and species B has 24 chromosomes in its somatic
cells. Species C has 36 chromosomes in its somatic cells. The researcher hypothesizes
that species C is an allotetraploid produced by crosses that occurred between A and B.

What piece of evidence would besf support his hypothesis? 
#

a) Species C is completely infertile. x l7-+
b) Species C always produces 12 trivalents during meiosis l. x

c) Species c always produces 9 tetravalents during meiosis I x
ffi HyOriOs between species A and species C form 6 bivalents and 12 univalents and

iiyOriOs between species B and species C form 12 bivalents and 6 univalents.
e) Species A and species B cannot produce seeds. 4

nf
# 2. Lysogens are bacteria with"plgflli4.DNA integrated within the bacterial chromosome.

11i .--"! ")rf

a) Above statement is true t'"r' 'L{ '{ \
,,1

3. A plant is 2N=32. How many
endosperm and spores of this Plant?

ii

a) 32, 16 and 16 resPectivelY
b) 32,32 and 16 resPectivelY
p{64, 16 and 16 respectivelY

ffir)32,48, and 16 respectively
e) none of the abov-e

o ," 
,' L

c'

4. Sperm obtained from a rooster (a male.chicken) have 3p chromosomes. Which of the

following statelnents is/are true? ''

ffi nOoue statement is false

chromosomes would be found in tn. l"it[3,

rl
i

. ,,' ,fi
{)''t" x' '-\'( ."

f
{ Xi Haf of the sperm produced by this bird will have a Z chromosome and half will have

v 'aWchromosome.
'hf,After S phase of the cell cycle, this bird's somatic cells contain 156 chromosomes.

c) 78 bivalents are formed during meiosis I in this bird.

$ This bird is 2N=78. "-'
e) more than one of the above is true.

5. lf the diploid number of an organism is 2N=52, then there would be 78 chromosomes

in a triploid. i'i * 'i ip
b) Above statement is false
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ffi nOove statement is true



In the snail, Cepaea nemoralis, an autosomal allele causing banded shells, b, is

recessive to the allele g for unbanded shells. Another autosomal gene controls the

background colour of the shell with allele y producing yellow shells and allele Y

i,r, , r ;,.,, ;;;;.ini Uto*n shells. A dihybrid snail is test-crossed' Use this information to answer 
,n

t" 'i, o-;*th" following 3 questions'
--- "> -:*;i

"',i. { 'ril{* i tu?6. lf the genes that control banding and colour are 20 map units apart on chromosome
- 

1 , which 
"ot tn" following results refresent the offspring of a dihybrid test-cross? Assume ,-*i r-'

, .r the alleles are in the frans cqnfiguratiol.j,n the dihybrid-' ' 1'' - r'" Lfi i v'*I I '"'f;lr"t i i

1.,1 ' r i "'"RFi:."lift', rY*i"','i'"''i:i5;lY?l{ 
-r*"i:re*lcrS"}t 

" ;:t/ 'i' r"'r i;rr'
.;=;- ..'* uO t3o *itn banded, yetrlw si-ells, 160 with unbanded, brown shells, 40 with unbanded'

", i ---i Gtto* shells and 40 with banded, brown shells.

e J:ry1' j -fi iOO with unbanded, brown shells and 100 banded, yellow shells'

r'f-\x. & *6\+o with banded, brown shells,40 with unbanded, yellow shells, 10 with unbanded'
'{ f 'ff.*n 

shells and 10 with banded, yellow shells. 
-,* .i y d;r;6 with band"o, y"tto* shells, 40 with unbanded, brown shells, 20 with unbanded'

-=::-= y l}ffo* shells and 20 with banded brown shells' i
e) None ofthe above

'*Fr,"g '
!"':i; I

7. lf the gene that contr:ols shell banding maps to chromosome 3 and the gene that

controls shell colour maps to chromosom-e 7, which of thq following results represent

the offspring of a dihybrid i";;-;;i- r-g'..r,ir 'l; rf-:'R$i, L)F-" i ,',. ''' : r {

d:+oo with banded, yellow shells and 100 with unbanded, brown shells
.gJ00 with banded, brown shells and 100 unbanded, yellow shells'

f, 'c) 115 with unbanded, brown shells,38 with unbanded, yellow shells' 38 with banded'
\&h /.Q[own shells, and 15 with banded, yellow.shells' '

' \gr 50 with 
-banded, 

yerrow-snells,'50 with banded, brown shells, 50 with unbanded'

yel|owshellsand50withunbandedbrownshe|ls.
S None ofthe above

S.lfthegenesthatcontrolbandingangco|ourareVerytightlylinked,whichofthe
following results r"pr"r"niin" orrprlng of a dihybrid test-cross? Assume the alleles are

/ in the cil configuration in the dihybrid'

{,,-rL-"'

- f # tOO with banded, yellow shells and 100 with unbanded' brown shells'/
\d 

E"i i00 with banded, brown shells and 100 unbanded, yellow shells'

c) 50 with banded, yel|ow snetts, 50 with banded, 
-brown 

shells, 50 with unbanded,

yellow shells and 50 with unbanded brown shells'

d)llswitnunbanded,brownshe|ls,3Swithunbanded,ye||owshe||s,38withbanded,
brown shells, and 15 with banded' yellow shells'

e) None ofthe above

t-_

J," \.!!e

r:::{**
-- "t rv1

U

rflir"dr'o 
"'\^ -*-'!li)- -*-!,i/-;,' lui,
f
L
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g. Chloroplasts are found only in plant cells and mitochondria are found only in animal
cells.

a) Above statement is true

10. A student has a culture of tryptophan auxotrophs. These bacteria are able to survive

,ffi)'nOove statement is false

#lsBl/

in media that lacks tryptophan. 4a ;.1r"-, 
*

" jr
a) Above statement is true ffiROoue statement is false -."'"t

In cucumbers, the allele controlling heart-shaped leaves, h/, is recessive to normal

[.k,.leaves, H/. Another allele, sp, controls the presence of numerous spines and is

'---].$recessive to the allele, Sp, for the absence of spines. Both genes are autosomal.

*-,irDihvbrid plants were test-crossed'. The following offspring were produced:
d,r''lx".rr

1/l

'/ Phenotype Numbers

11,11-.: t--:; 'l 
' Spiny, heart-shaped leaves R" 64

6. 133

F 130

(Total progeny =400 )

13. What is/are the genotype/s of the offspring with normal leaves and no spines?

-r,

d

I ,'-] --
. i *,\'

l- -' "'" ',i::.:.,-.-'.'" i
.. i ,n:".
l.'i Lt,

I r I v"'t:'

,. i :'i"t :' *'l

t:.1,.^.'t 
' i';- \''

Li *rl

\, , af1t t I'V'
' ''t *e::*.:'-

; '' -+fi''l.
f \''5Y'

' '2tt
I ,!---. f"al- :rk

ii( ''-i:"-:
(.i'.

/ - '' :t'1-,
'!

*.

The next 3 questions refer to the above information.

/ 11.What is/are the genotype/s of the above dihybrid parents?
#//

W -FtsBd ^ffiilsni/ .4++ ffiW ffimore than one orthe
fl" sp n f-'sp Ht /,_ 'Sqll 

" .- ' - 
sp hl foregoing

\ rnn s(e {iotY"' Fg"te t reJl
/ 

,r. The distance b-etvveen genes Sp and H/ would be

J a) more than 40 map units ' * 
i' " ''i: * ;-1.1 ":: *t -+ {}\n 

Sj;.h"";n go ano 4o map units --*::*:
c) between 20 and 30 map units -i'i-'11)
d) between 10 and 20 maP units
e) less than 10 maP units

a) SB H/
sp Hl

b) Sp h/
Sp H/

c) sBlJ/
Sp ht sp hl

e) more than one of the
foregoing
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The genes that control nail-p'atella"syndrome and the ABO blood group map to
chromosome 9. lmagine that these two genes are 12 map units apart. Examine the
pedigree below. (Note: individuals affected with nail-patella syndrome are indicated by
solid symbols). The next three questions refer to this information.

14. What is the genotype of ll-1?

v.dt^N//iN
blfNt/in

,fJ r1;J AIi l\

an
lft
I ti

b)fN//inr
d-fnttfN \",( ,

W |'l,f ,i,' Mus+t e tiuii"lr,,:r,,.r 
r"r i,{r

$6_)more than one of the above is possible

will be phenotypically normal with Type A blood?
lF na)6% *1 , r

&'^'l:^ q?"l:i R

tr) 88% ti i*i'ti, Y c
e) none of (he above *'o"ni t*

;,n");iEt. ,:\ r'il $':i:" 
. q ,,

{': :,i' o o,n , ,i.i:",'i': i-:'iP{} F.

15. What is the probability that the first child of il-1 and |-2

QW
16. What is the probability that ll-1 will prodirce'/ rV gametes?

E--

l-_ltlrl
o

{t

A

16,) oy"
b) 12%
c) 44%
d) 88%
e) none of the above

tr'nA hv:.nl,nt,r- ,4 : '

l(C rlt I ti)tt '';'t ' I

A ,r. i . ,] ,"I /'"1 |

--*::'::'
'i 

N ,. 1'l
tl'

i /'

17. Individuals with Down Syndrome typically have 3 copies of chromosome

a) 12.
b) 13.
c) 18.
d) 22.

L-e 21.

Midterm ll Version 2 Page 5 of I



Read over the following statements.
#n xo t^to

l. Calico and tortoiseshell cats are typically fegtalgs who are hejergzyggus for R09sex-
linked coat colour gene.
ll. In prophase ),|"-of meiosis in humans there are 23 chromosomes in a secondary
spermatocyte.''''
lll. lndividuals with Tay Sachs Disease are often homozygous for null alleles of the
hexosaminidase gene.
lV. Wildtype bacteria are susceptible to antibiotics.
V. The stop codons (UAA, UGA, UAG)terminate transcription in the nucleus

18. Of the above statements, only one statement is incorrect (false). ldentify the
incorrect statement

a) Statement I is incorrect
b) Statement ll is incorrect
c) Statement lll is incorrect
d) Statement lV is incorrect
$tstatement V is incorrect

19. Individuals with Turner Syndrome
,/

@ n"u" somatic cells with 45 chromorot"r. /
5) nave somatic cells with two copies of chromosome 21.K'
f;;) are females who lack ovaries. X 0 w

have somatic cells with one heterochromatic X chromosome.
More than one of the above

/"'q

,.ri& ,i'Ct)t\" ,4

20. Two phenotypiially normal parents have a child who is X"D X Y. Which
following statements describes the meiotic evenUs that gave rise to this.child?

,, S'.".i '1 :

a) A meiosis I nondisjunction occurred in the female parent( , 4h:i l\
b) A meiosis ll nondisjunction occurred in the female parent.r ,,'v

S'l
of the

c) A meiosis I nondisjunction occurred in the male parent.
d) A meiosis ll nondisjunction occurred in the male parent.

'6 More than one of the above is possible

" .i

,' , 
.'.*.

!, '! e

"t ii;l t;.'r 1. 
;'.f ',)

f 21. Transformation is the process by which bacteria. take up exogenous QNA fragments.
€

,@*nUove statement is true b) Above statement is false
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Two X-linked recessive alleles in Drosophila are sn and y. Flies homozygous or
hemizygous for the allele y have yellow bodies. Flies homozygous or hemizygdG for sn
have singed bristles (bristles curled and short). Wildtype flies have grey bodies and
normal bristles. The sn locus is closer to the centromere than the y locus. (Map order:
centromere....sn......y) Use this information to answer the following question.

22. A female fly has the genotype sn y //+, +. Mitotic
chromatids by means of a cross-over between gene
cells produced by this event could genotypically be r-r

#) ", 
y //+ + and + +//sn y

bYsn-+-llsn-+ and +-y/f+y
* gj!,i*-" 

ft
++//+ +and sny//sny

recombination occurs between 2
sn and the centromere. The two

f Srt, : *) ! 6n '.,'.r
#i .,i) :*._ G,

---*J Ys;',
+4-

-sn-+*//-sn-y*

re than one of the above is possible

23. A variety of limes called "Tahiti" is a
observed in cells undergoing meiosis l?

"d tS bivalents and 1 univalent

++
t-f

*- d:

sterile autotriploid with 3N=27. What could be

{-r;P'

^ 
la',', 1 ,

tti,tli"l 'r't1' 1,-'

t4-b,"7lr li
' :'" t

q
-S{ 1 trivalent, 11 bivalents, and 2 univalents'S S trivalents, 6 bivalents, and 6 univalen ts/-
JK5 trivalents, 5 bivalents and 2 univalents
e) more than one of the above

biuc 'e,vli 
$

nn u fi ,ii.:,-

24. Some members of a family have a very rare mtDNA disorder called Leigh Syndromb r
(LS). AJ9I[3! fiom thig*fgmtly-.-rs--seyere['etr-e---cJei.-w-Lttr,l=9. She marries a man who
has no family history of LS and they consider having children. What is the probability
that their first child will affected with LS?

a) 1OO% if the child is a.femal e; O%if the child is a male.
b) 0% if the child is a female; 100% if the child is a mate.
c) 50%

d 3h. or the above l$*l -'s $li ,Jir'rri,:i i'ir,r;'i
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25. The disease Retinoblastoma is associated with tumours in the eye. lt is controlled
by a single gene, RB, which maps to chromosome 13. Tumours develop in eye cells
that are homozygous for recessive alleles of the RB gene. A child is heterozygous RB
rb. What events would cause this child to develop Ret b?

a) In the eye cells of the child, a second mutation occurs in the mutant rb allele.r""
b) ln the germ-line cells of the child a mutation occurs in either the rb allele or RB allele.
c) In the eye cells of the child, a mutation occurs in the normal RB allele.
d) A mitotic recombination event (involving the RB genes) occurs in the eye cells of the
child. /
S wore than one of the above (brc

26. Epigenetic modifications never involve c!4geg to.!bg*D*M s-e-epgn-ae^-o,k-g.exe*-

ffi nUou" statement is true b) Above statement is false

#
W[E.?5 t5

z6
w bl/.b

P

E;O
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