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Riology 1A - Lab Exam #1 - July 25, 2002

1. Ht-lT-rpn-lblrlu'L Sit in your assigned area. AN books and papers should be placed
an the floor, MO CALCULATORS ARE PERMITTED!
Z. On the scantron sheet, write in your student I & and ihe last two digits of your

saction number belew thal. Bubbie in the approprisie numbars.  On_this cower sheat
Clearly primi: = Youwr name, secibon §F and G51 name. Thars ame D0 maliples chkdcs

ql.lllll'll:l'l'iﬂ-

(w0 smkw c¥zx =3 cdr cla ey =Ty =iz cfi: - 1 | Your E“] H'D'E"H inta Ehe
fo@a cis sl c331 cdz cBI cAICTFI cBI o8| goue [ 2 first 8 bowes, from top to
(iFa ifa g Fn miles vfls 08a i fa 2Ta swifa ufie 1 a nnrn
el cla cle cds b cfa clls T2 ok clz| NUVEER | 4 bo ' I:E-ﬂ. 123455?3]-
@1 cia c¥= cPr casx s ol «Fx o ol HEAE g5
@I cHILCEs CHI . CAS CH = CFI CEI CRD | & s
Sms wys smn sms =as ams a8y meesms vas] = (9 The last 2 digits of your
rfin. cfin c%s cd1 cdoa cha “fo cF: i c@o "il:-; A E&clion number 'EE"EE' inta
mibw cda cda cds cda cfa cla oFs cBs o] wkEen | B th Bodbam 2 boxes, I: 21,
EET. cfS i3 ERF Cdd €8 o e @3 cfa| HERE T |:|l'||':|I

3. Leawve your exam face WP, When tald o begin, chech yoeur for nine pages,

q. Rz=ad all ql.lﬂll:ll:l-nl- Wy :lr-ulul]l. i you Fiave o quesiion, ralss your amd. A& G510 will

halp you. The GS1 will potl give you the answer of explain sciantilic tarma.  Trivial
answers will not receive oredit, e, "It sald 5o I the lab manual®, "it inoreases
bacausa 1he slops increasas”, alc.

B. Ba mod talk durimg ihe exam. The exam is closed book. We calculatar is necessary, nor
permitied.

. Whan old o STOP--STOP|
e MOST guestions can be answered briefly n one or two senpiences. You earmn points for
correct answars BUT if you have additionsl answers thai are incorrect you will lose

some points. For exampie, 3 answers of which only one is right is nol given full
credit. You will lose same points for the 2 NCOrrect &NSwers.

WHEN TOLD TO BEGIN, CHECK FOR 9 NUMBERED PAGES.

Ce0 _MOT AEAD O WRITE SELON THIS LINE TODWY, FOF AEGAADE USE LATER!

Regrade Insirusilons
Ta the Stedent;

Flease roviow your ogade rpguasts mih your G851 [irgl o maka swe Wat the mguesis are valid. ® the
reguEst B valld please wiils Yo reduesh on tha Back of this shedt. Your OS1 mssl than ilial . [350s raeed B
indial requasts-ofdarviss, equesl will not be meed )

You may maquesi g 9 ) geesticons only o be mgraded.  Addional instnesions are on tha back of this
mheat

&ll reginde reguasts and did Thurkdey Suguat Bt By § P s the Saiboxe oclsde of 2088 VLEE. {H loee,

P regradingt)




[Summer 2002, T/252002)

1. Which of Ihe following Aems or chemical sobdliang requireds] special digposal Hrocmchkines
&0 acolone solaions
B} DMNS containicg aclulians
) DCPIP containing sobfons
) broken glass
all al e above

2. What is #he tolal magnficalion of 2 miorosoope with a 10X ocular and a 4¥ obective™
&l 10X
B} 14X
Ty 40X
G} 1400
E} can nddl b dherarmingd

For quators -5, selec] 1he correct answer (Inoen choices A-C) o cornplete tha sanlance, Choices may
bes usad mone than cnoe o nod at all.
A} Inorcasas
B} Ramaira the s
G| CHscreiuses.
3. When you docroase the total magnificalion, dapth of focus 1 *
4. Whan pou decresss Bw lolal magrafication, the Seld of view _ 1 &

e
B. ‘When you increase the intal magnilicasion, #hwe dstance represended by sach micronmeber marik -

o - - - - -

6. [2 pls] Tha map dislancs Dalnaen & and @ is 20 map unils, e map distance babwean @ and 1 is 10
map unils. el fraction ol e gameles produced by The Ielknving indidiesl ekl have ke st
aleles? {ignoee the a locus| The individual has tha genolype aal

a%atft

o
] 10% _-;'i = 5%
Gl 15%

0} 0%
E] £0%

T ich of #he lolowing berms B used when descrbing a rod-shaped bacisss™
bacilius
B ooocl
C) sprilli pavpl £ e LI

8. Ina Gram skin, Gam poslive bacterls slaln _:'E‘_. Thay hawe :ﬂ'_' cell wals.
purpha; 1hin

&}' purphe: 1hick
) red; thinm

O} rad,; fhick
E) while; thick

9, Maniity Mo sew of the . Mark A i Famale, Mark B # Mais

10f8
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10. Which of the fallowing light colors is abscrbed He oal by pigmant A? The absoipon trum af
pigment A & provided. h:ll ol .

A vinle 4
B| blues E
grear
Srae 3|V
E) red o
Optical Color Violet Hue Groen Yollow Ak

1. Mogt glucose units ans brked fogaiher incellulose by P 5 QVED  paede
A alpha 14 pepdica linkages
B) beta 1.4 paptide inkages
I%-u]phl 14 glycosidic linkages
bita 1.4 giycosidic Gnkages
E}) bodih & &nd B ane ooivedd

12. |2 pis} Thiﬁfﬂm'ntnllnliﬁlm;:ldurahuii:muuwiﬂhpl-l Which form of & wesk basa,
protonatad ¢ unprobonaied, would proedomingte ol pd 107 If il helps, the pHa ol 5 baseo is 9.

Al NHz* would prodominate cwer MHg
B Nt would pradominase over MHg*
] MHg ard MH4™ would aach be egual, that i sch would Bs &l | S

13 Cinche the cormest siruciure lor dGETP (decay GTP)
ASE
& BASE

g Cr
[:-5-3 '“'i_":"E":"E_":" B) "EE—E:D i &-E:ﬂ- Hg

T4. Whal was Se purpass ol the saline (esl) sokdion whan making wet maunts comaining lermite gul

rofigis?
#ow down tha profsts

B) maslain ESolamicily
C) #tain tha nuckeus of the prolists

O} kil the protisis
E| imcraase wisual conlras|

15 {3) Which figure cormesponds to metaphase ol 8 miloic ool with 1N = 22

T e A« )
S 4 ’%“mﬁ“@”ﬂ

2 of 9 pts
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16 4 17) A bidlogisl studied amylyse and found the data as graphed bolow (similar 10 your amylass
eaparimanta). Nobe thal three regions am indicaled (1, 2 & 3). Anewer questions 16 & 17 using this
graph and the following chaices,

-
.

8. €2} Which porfion(s) of the curve illustrata that Substrate s in oxcass Supply? 3
17. (2} Which portian(s) of the curve illusirate that Substrate is §miting? | 2 ¥

g 7 ouw
P I—
3
o
E.//
=

|enzyrea)
1B (2) Thié lirsasr form of gluoose is shown al e far L]
righl. Six groups are indicated and numbsseed |1 a1 the o, ii !
E &l tha Bollom). Use T folowing chaices fo scleol which [ -]
group(s] reaci|sp with DMNS when heated at sempanaiune g™
greates than 95 T H ——@ .
@Eﬂluﬁl 1 -! @ !
B) Groups 2,3, 445 R chssilen y
Cl Groups 2, 3,4, 54 B
[ Group & il g

1

El“l-ﬂﬂl"ﬂii-u-m-ﬂ-E'.E-,-l.Ed.ﬂ-
’ e

18. Which functional group is more hydophabic? il

Ll

O ¥
L1 I
A} C-OH By ©-H Oy CHa2OH @ CHx E} all have equal
hell y rogpehicbi ity
20, Eoollgenomic DA s andiahas __ man plasmid DNA

Ay singla siranded:  fewer basa paire
sgingle sianded; mone basEs pain
() double sirandad; lewer base pairs

doubla stranded; more basa pairs
E¥linear and doubile siranded; fewer base pairs

3 ol B pts
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Short answers begin here,
@ 1. [2) For 2 points, put your name and your GSI's name on gach and eYary reMmaEning page

Z. (Z] Imiha amyiaas b, DNS denalured the amylass, And it was ussd o foliow e broakdown of
starch. 15 Il nechiaary (o Feal the DNSamybsse solulian fo drive $e_denabration resction™ Eauplain
. your answer, o winer heat &k of o pff
r_\'ll ME, D3 dEFATHESE  § ity lase -uF.pn TofiTecT _,.
I 3

beat 1c uted Fd dRWE The meatnom b DNS + meduong unrrs and

L U e L

3. You ara 1nying 10 dalarmins e Koy of an engyme (under paticular conditions].  Youw collect the
following data (usng prodoools similar o those used in lab).
0 2] Cakadate Tha Ky bor ereyma A (Yo musl ahow your wark for cresdit )

Wwax A= 2 L B
'.-':.uq'-lnﬁ-IH =35 : .
.-r"""l-r-_.__"'
ooy popan due] o B LI"E-ml-Il 1
0 -4

01020 30 40 50 &0
[Sestesl 1410, mM]

{D il [1} Which enzyma has a highar allinity, @nrgmes A ar ereyme B Cirde your anseer: A& (B

4. [2}) Enzyme 20 has a iemparalura optimum at 20 °C & shown, Explain iy ismpanatunss gresier
than 20 "C rasull in decraaid anZyme acivily.

= anzyme The héat AF  |higelR TEmMpERATERE S
@ activity deratures The gnaymes

lemperature

—~
@/ 8. {2 Saleway sals polaioes. Cio fhey contain amylbse? Explain.
WS, berause  amyite 5 getd o prese down

crmach , #nd porateds dont peed te  bpear g i

-] A

!
4ol Dpages pis this page -2 & total pta _7+25
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6. (3} During ®va HIl raaciion you massured The reducion of DCPIP.
#| ‘Where are phoiosyslems located in & chloropiast? Be apecilic, fraead ek Ron €

f%ﬂ"'lhl Sodiim phasghabe Bullar buMars agains pH
-'"'E] Wihich pholceysiem is most cosely assodated with the caidation ol waler?  F5 I

T (5 You decida o sludy ONA polysansss in onion mot lip cells. To do this you must st purify the
appropiiale crganells. Chatline & general procedure for o gnede purilicadion ol DA polymaipes, Yoo
hava sorme al the simiar fools/solutions present in the enzyme and pholosynivess labe {Hander,

wwrious bulfers, centrifuge, hexane- an onganic sokent, papar dwormalography, pipaties,
specimphotomaler, lubes, aic.). (Hole: Tools aré lighed in alphabetical order and may nof all ba wsed )
Give us an outlime approach-- do ol Bal every Bihe detail of your experiment.

_Ovgansile & solation of organells (3) = 3 aed o & buibem ord plave in werd®®

él ""._I 1) centPfeq®  apd  fippeR At LEPTERTS
Luff"/..- Fr—lifp frp cupeRTATERG :
Ne . - T-:I.E |II|-_| _?I = _."l

Isolxtion of ereyme fram punifisd organsdle (2): A
— 1 cPvpcdud g li_.-l‘l"-"'j-

:Il.I- 2 deiaey ord BEE |!:l'||ll"l'

B. Tha physiclogical acceptor of alecirons for e Hill reackon s MADP+, HADPY haa fo absorbarce al
0 nm bl its reduced form, MADPH, absorhs sirangly ai 340 fem, NADPH oncs formed & stabie and
does nod get oxidizad Dack 10 MADPY, Yoo wiork with isolsted tylakods and shady the Hil reaotion by
adding escass MADFE* {instasd ol DCPIPY. The isolaled chioroplasts ang in the dark for Bl sl minghe,
than axposed ta light for anoiher minube, than in the dark for anothar mirese, and then exposed 1o light
far anciher minule {otal fime = 4 mirilaal. Tha X axes dlugioeles the darkSighd stahes in ypour
mpriment. Graph your sxpaciad axparimental mesuls under 3 condiions. A, B and C. Soo balow.

A, [#) Show an the graph how absorbance would changa with Sme undar the diferen] axpasares |ligh
alf, then on, then olf again, then on again]. Ba sune 1o dearly abal your graph [as *A5).

B. {2) Show on the same graph how DEMIB, & campound that Behaves ke (he compound DCMU, would
attect abserbanca. Similar ligh! sxpeaures. Be sure %0 dearly label your graph (as "8°). C

. {2y Ammonla befaves similaty 1o 1he compound methylamine. Show on the graph how
wiidd allec) the Hil reaction.  Similar light exposues. Be sure o dearly labal

.,q[“ Tl

Abs orbance @ 30

(i~
(™

Eeart
I\___/"I - “‘:,'q .,.,:., —— 2
=l = =
Lkl Lighi cm Ik Laght om
Time (inEfules) I = . &

5 ol B pages pl:tlmpaga_L'l_tﬂ-lulptu [8.3%




Mama 15 G5l Name —ihary
8. (3] Use tha following dala o delemmne the gana order and map dslances separating A, B & G,

Fecombinabion bolween & & B & 148%. © ¥ i 1
Aecombination babesen & & C iz 168%. 2 1k wa
Recombination between BAC K 2% = 3 mul

4% W 2 v,

K et

gnﬁj/lam
10, [4] A biologist has just Anished @ lgatan resction A o transtorm some E. ol Expilain

whal cordrol(s) they should perform, tha axpecied reaulls ol asch conirol and why they parformad the
comtral [ s).

-ﬂ-"fl.-ll'll." conrRel - ErOmR  LacteR GRS (owpetEnT

\& (oo havr 4 jawk)

& @ep puﬁ-ﬁ'ld
for Tt fen ranpn

" PMFE on Leampagel

ani0 plasmicl

THA

g0 geowth)

1. (4} You have isolxiad 2 plaarsd @y whch are diagrammed bolow. Predic irassfomrsian eadls for
the following hypodtsalicsl siluations (e lasndsolaled colonias, and @alor):

Amp R Kan R

LB/Amp (Mo X-gal) LB/X gl i

Flll anr P Tamnn i)
Wit podan B i o leyl
pl P g pin T e € lawe
= Anlibiodi: Hexistance Gene
Legend. |:| = B galacivssdase gene

B gal gene B gal gene - = Huaman DA
"Amp” refers to Amipicillin and "Kan" refers to Kanamvein, Boih are antibiotics.,

12, (2) The enzyma Haa Il cuts the DNA sequeence: & -GG E:-umgrmmum:m What
fhe average slze of DMA Fagments generaled wihoen the enliss Biuman
Aszuma thal &% of the nudeot ame T (Hini: heva big would the pi
vens cul). Human DNA s doubls &b

i 4 __-"'--
™, 2 i
AU . e
'.tt-':'%h T i - %m- x5 or b
Z Fp ey J
- - il
6 of 9 pages pts this page Ql.l tolal pis o T 75 ]
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13, 2] You daciear & male fruil Ay thad has allelss for muksions lor 2 diferars irala, one
mulation is recessive, the other dominand.  He ls hedenozpepous for boty mutstiors. Use the lirst
betier of tha English alphabat fo reprasent thi recessihe mutart 1rail.  Use the sacond letter of ihe
English alphahet to represent the dominart mutant tail.  The trails are gt genatically Nnked, List
ALL possible genotypes for this make. Use oomect fruitlly notalian [as used in ihe lab manual).

15T pyeipakign o

Mame Gafy

e

ey T
&Y [don) Wik

vl yn gt B (dow) murant

i) @
o ! a
BT [ea) wi

14, (5 pis] You have solated 2 mutalions: L - s (excemsvely large sze) 4 S -
swill (excasshae swill) (dominantrecessive not implied). & female from a populaiion that is

inas-Eepading wikd-lype lor both irads s maled to & male from lﬂmﬂﬂﬂl‘lﬂ'ﬂlﬂmﬂﬂ_
tar balhomulalions. The dala for S Fi ane shiowen Bsalioa.

Fq Dala Tast-Cress Data {far part by
Femalkes | Malos Faralas | Maks
langa and awill 500 0 150 154
larga and nermal switness [ 0 350 350
normal size and avift [ 0 asn| =350
nomrnal size and reemal eailiness { 00 150 150

Al Llas tha Fy duhnndmuh;udaFugnﬂwimMpnrrﬂam Usa comad fruitlly notalicn

L= mufT 1] :!-' : ..;'l"ll E -
. h -:'ﬂ ] H;':_l-,_-u T
I e Cveey :.1: .- - %
.l ﬁ

':'I'll.l-l- I‘":‘ :‘-':;"t ..:-+II.+ [
trawa b3 Y e B

B Laler or. after many generations of mndom inbreeding in the Fq and their descandanis, you desde o

oo anodr axpanimant. You pick & lemale from the Fagn genemtion thal is displaying #he dominant

pherctype for both talls and decide 1o do & lesi-crogs with & mala displaying tw recesaive phenolypes ___-

for both imits. From the tesi-cross date, delemine the genolype of the female and ™2 map dislanoce
betvweaan tha two iraits.  Remeeber 10 keep in mind the things #hal you learned Trom tha orginal Fq

.-’fﬂ""ﬁ I Feii ‘T'll-_' Hl*l F'I'-FI'H"'F‘ LT, rq* i
hl“ B ¥

o forygous .Fao0 = .Y a o

Map disiance =

195

w | FD Avig.
2,
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18. lEbEmHmwﬂm reis, dict tha probability of
offspring nll'h' H"r n phanclyps, M_tu_ﬂlm S g

AT ERL FE 5. PSR-
,:,--r:l-.-'-'-ll-"aﬁl'" cl'-rq-r. e .ﬂ..r e e dure
é i: bt S o croased with a* ;. Bs O de Map distance between d & o is 40

a b CF grat * v C d*at

Indicated phemciype is: a° & G 2 : + g7 d¥ e .,-.I-:+

- de d
You do not need io do the maik--ju

m“wﬂ.ﬂmm - Je .-'"-.- F T I_I -
ot R o¥ pevd i - ﬂ—'“' - Zil
+4 & 2 - ] -
*:E 5 ) atale st Peaa 8% dre* __.-"f. - - -~
] Fav g perd Fl AL 3 LgF = e
e - et g 4 Rl T
% | R = e O
& ] o S
1T A . T > ___,-". "-_:___,.;-F" .-__,.-""
§ ’ ey -
oate l}'.f. 15 fo d*e recd Q% : B unc.-ra.:u x0) O4
!l.':u'u:mr-'m-uamhﬂymnﬂﬂmﬂaﬂmaﬁdMMH:m:ﬁhny = B Lk
fgrmal antennae and normal Bratles, Ten thousand offspring are produced as lollows. 'l'l'r-ilumu -
genotype of Eih thes ale 1y and lemale iy used in this cross. Tha Mutaions. amrs mosssive.
Phenctype Mala [ Famala ,.:1ﬁ :I A L L
Rormal ani@nnas, nermal bristies ars iT5 e r a® syt
Momal aniamnag o0 bristies 375 aTs
|_Short_antonnas, aimal bristes 125|125 2= ' o
Shorl_anlennaa, shor brailes 125 125 -—13.1 | & e
=
a) {2) Are T bails ganetically Irlu:d"' H 50, calculale the mag Satarcs, ' L
0 2 23 i)
et ﬂq.u-f:.rar-l!.r
B} (2} Use comect frull fly notation o wiie lhe genctype of the male ina iy,
v il gt
;!rl i I'I-I'l--rI.'l (T I8 pamAl gstERR 08 (dom) wi s
T sepry drtenpad  Lrec) waranoh © e
wiig== voyril Goepera £
Srar BRSTIS e WiETE Drag)  wear = o
vl wnws  (dom) wE oo gt
e
50T gy
—
% ) v

|
B of § pages pie this page E;!ﬂ total pts 3 5.25
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17. {} A researcher imeresbed in the pattreay for the biosyrhesis of a compound, ¥, coliects six
sirans of haploid waasl, numbsseed 1 through &, thet have mutations in this pathway. The resaacher
dos paif-wise crosses 1o delermine the number of peres (Or complemeniaion groups) that encode for
proleins involved in this patvaay.

The resulis ol tese pair-wise crosses-<1 X 2,1 X 3, . . 5 X &-amre labulafsd below. A "
Bign means that ihara & “no production”™ of compound X. A +° sign means that thang s “prodsction” of
compound K. Witad & the bkt number of genes invoked in the biosynihesis of compousd X7

Aesyits of Pair-wise Crossgs: Ehaw your work hera:
1 z 3 4 5 it
1 ] Fa __:l - + + . | £ BT .,-i'rl-l' |: gEEF fRETATIAT ::I
i —1 _" _;":..:l I : §,4 camd mene [same vt
a 175 13 e Sk geme gere [ same muy )
r Y _ ==
;‘ ! - I =¥ a% sty F QEREE
1B. [3) Rscoaalnsd & resinction map of a peeoe of ONA using the data prosidaed in tee el The =izs of
aach lragrwe is included. Aemember The DNA can ba drcwlar o Bnear, bul @ myst ggres with 1he
data. ABSUME COMPLETE DIGESTION. All bands represent the samss numbsr of maolecules
of DNA, The piece of DNA Is 12,000 nucleotidas long,
MOsroyms  mam i oo R [
I.i-l?iIHF:l iﬂ:’ nt
r.:-:- | ! I L J o T E :ﬂ ;.l
2 — s eorl
| 7,000
o 000 B 2oek
TN g 0 | o
e 104 00
[ ==t 100
[ e e
2.050
| == == ]
1 24
e |
18, (A} The following auloradiogram wae ablained from a sequencing reaction. Determine the
sequenoe of the femalais sbrand and indicate 5 and 3 ends.
déh 48T &K G
— & 1O e & 0O C [T L iy & ':|_"
ly B e -

EI
— ti_p.m:-. % eTaCARBRCET B
= = —— : -
=

g :

9 of @ pages pis this page ) total pta 4 7. 25
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