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Which of the following metabolic pathways represents a catabolic reaction that releases
Zenergy by breaking down large molecules

(Photosynthesis) Sl sldl (A @
(Carbon fixation in Calvin cycle) ;allS dal> 8 HeSIl s (B @
(Cellular respiration) solsJl Guaidl (C - @

(Cellulose synthesis from glucose) jgSel=l (3o jolslunll grinai (D @

vaRy Olaid 993 Jsxud 3 dSlall i Lle dyladl dasaolinall LI Hesldl paiz :Q2

Tosle Bagitall dBlall 030 Joaxi5 bygu0 (sl o9 laie

The second law of thermodynamics states that energy cannot be converted without loss of
2usable energy. Into what form is this lost energy usually converted

(Light energy) dig.s ddlb (A @
(Thermal energy) 4)l)> délb (B

(Mechanical energy) d.SulSue 48l (C @



(Stored chemical energy) diy>o dilosS 8l (D ®

413 ye (Chemoautotrophs) diilueusIl dy3eidl dils dasdl S jiey s3I Lo :Q3
S(Photoautotrophs) dJjg.all il

?What distinguishes chemoautotrophic organisms from photoautotrophic organisms

(Use organic compounds as energy source) ddlall )aa0S dygaell OLSHall pasiws (A @

Use inorganic) dslall jauaeS H2S (uzg)uell 3uinysS Jio dgudell juc slgall pasiuwi (B @
(substances such as hydrogen sulfide H2S as energy source

(Do not perform cellular metabolism) (sglxJl o3l Oldesy podi 3 (C o

(Rely entirely on ingesting food) deuaeg plekll g3l Lle L,_lS sigi(D e

dojMI @SUall 3,23 ATP £552 9 Wliwgdll o aissano i Gu Al Jusis :Q4
Sdygladl dlncui U

The bond between which two phosphate groups in an ATP molecule breaks to release
?energy for cellular activities

(Between the first group and ribose) )Sullg (o3l degazoll o (A @

(Between the first and second phosphate groups) dslilg Jo3l degoxall o (B @
(Between the second and third phosphate groups) dJlllg dsldl degosall (o (C ®
Between adenine base and the first phosphate) (Jo3l degozally Guinsdl 82cld o (D @

(group

S(ATP) Olauwgdll LIS Gawgissl £sj> lain Calliy LI 531 OLgSall Lo :Q5

?What are the three components that make up an Adenosine Triphosphate (ATP) molecule



Adenine base, ribose sugar, and) wlawgs Chlegoxo Mg ey xSuw (sl sacld (A @
(three phosphate groups

Guanine base, deoxyribose sugar,) wWlawgé licgazog jgu) uS91d 3Suw «uilg> 83c8 (B @
(and two phosphate groups

Amino acid, glycogen sugar, and one) wlawgd degomog « u>oSul> ySw uu.ol vee>(C
(phosphate group

Thymine, ribose sugar, and three) wWlawgd Wlegamo Mg jgu) ySw (umli (D ®

(phosphate groups

Jsini il i pSI pbliall ysumell Lo o igudll slisl) dxfgaddl codelasll 5 :Q6

S iguall il 5 83giitall ligyusIBl

In the light reactions of photosynthesis, what is the direct source of electrons replacing
?those lost in Photosystem II

(Splitting of CO2 molecules) (gl suwsSi B ol J5 (A e
(H20 (Splitting of water H20 molecules cloll Wlny> JI=i (B
(NADPH (Breakdown of NADPH molecules wliyj> ¢lSas (C o

(Absorption of light by carotenoids) cguall (1139, Sl doo jolaisl (D

Selpasdl Sawiwdl J51s 3332:0U (S dils>) duguodUl eodlelasdl s ol :Q7

Where exactly do the light-independent reactions (Calvin cycle) take place inside the
?chloroplast

(Thylakoid membranes) syoS3 Ll duinci (A @
(Thylakoid lumen) sgS3LUl ju> (B ®

(Stroma) 8g.iosdl / bogyiwd (C @



(Outer chloroplast membrane) syl L2l slinsll (D @

Teanal Juad L9 liing siuol olall OULII pasy Ghol rehi 13k :Q8

?Why do leaves of some plants appear yellow and orange in autumn

a (Because the plant produces increased Ju9,9lSJl (o 8330 loS ity Ll O3(A e
(amounts of chlorophyll a

Because chlorophyll breaks) luig, S ¢ lusl olall (e oy Lao Judg)yslSIl Jlos Couws (B @
(down, revealing the colors of carotenoid pigments

(Because ATP molecules accumulate in the stroma) dg.iasJl 8 eS1)i5 ATP wlij> O3(C o

Because Rubisco enzyme stops working) JoSJb ¢Suung) el Jos 8895 oy (D @

(completely

daigmall OMeladll 6 Slig I il Jaiiiamnall 353 sl JEWI (paigrdl Lo :Q9
SNADPH 555> (3955 Jud

Which transport protein acts as the final electron acceptor in the light reactions before
?forming NADPH

(ATP (ATP synthase cly @)l (A @

(Ferredoxin) (juwSgagyall (B @
(A (Acetyl-CoA @33l 381y Juiwl (C @

(Il (Photosystem Il complex _jgall plaill sée0 (D @



Labao=xiy dagaiiall yaé 90 3paut (I Sligjz Capnds ¢ Jopaunall 233 Lo :Q10
SIS dil> (o ¥l Sehidll b dagadie Sl )

Which enzyme is responsible for fixing inorganic CO2 molecules into organic compounds in
?the first step of the Calvin cycle

(ATP (ATP synthase clo @)l (A @
(Rubisco (Ribulose 1,5-bisphosphate carboxylase-oxygenase - ¢Siuwgyl (B @
(A (Acetyl-CoA synthase @3l 8l Juiwl @33l (C @

(Glycolytic enzyme) (s Suudl Jodl @351 (D @

Teloll laid Julii go 8yl a1 6 Liguall sl aliil) €4 SULS CauSis LS :Q11

How do C4 plants adapt to perform photosynthesis on hot days while minimizing water
?loss

They open stomata only at) s)basll yae> 9 HenSIl Cuily bhad Judll 5 loyges pias (A @
(night and fix carbon into organic acids

dol> > I Jass o9nS)l el OlSie Br9a0 8 0SIl apusST il iy a9l 5l (B
They close stomata and fix CO2 into 4-carbon compounds that move to specialized)
(cells

They stop using Rubisco and rely on) yesidl Lle saieiy 9Suung) @] plasiwl (e adgis (C @
(fermentation

I (They increase the rate of water photolysis Jjgall alladl (6 slall I3 Jago (o 235 (D @

(in Photosystem I



Tusb3lg lall Jieo (CAM) ssbasll passdl yénl UL Biraall palkasdl L :Q12

What are the characteristic features of Crassulacean Acid Metabolism (CAM) plants such as
?cacti and pineapples

They) disbyg 8393 81 92l 952 Losse Jaad Julll sLsl Jo> 30U oSl dpanST Lilt) zeowai (A @
(allow CO2 to enter only at night when it is cooler and more humid

They open their stomata at midday to reduce) y>.dl o 3l )lgill Caniio loygal mias (B @
(evaporation

They lack chloroplasts and do not) cg.all Ll zlixd 3g chuas Olaguwds Gle g9:x3 3 (C @
(require light

They produce oxygen as a primary product) ;allS dal> 8 uud) gUS Gezws x5 (D @

(in the Calvin cycle

Jodl dalos (po bpbleo digSiall ATP wlizi> 332) (Net yield) dlall il Lo :Q13

S35lg joSal> 5,552 JSI (5Sand

What is the net yield of ATP molecules generated directly from glycolysis per molecule of
?glucose

(ATP 1) 3>lg cs52 (A @
(ATP 2) ylus> (B @
(ATP 4) &iliyy> day)i (C @

(ATP 36) L3> D) 36 o

Tdaadl dadadl J51s (Glycolysis) (xSl Jaudl dados Saxs ol :Q14

?Where does glycolysis occur inside a living cell



(Inside mitochondrial matrix) byaigSgiuall gin> J>Is (A @
(On inner mitochondrial membrane) b)igSgiiol) Sl clinall L (B @
(In the cytoplasm) ajsbgiuudl 9 (C @

(Inside thylakoid lumen) xSl ju> J>15 (D @

SssSandl Wil dl>po dylgs i il a0l LI Syl Lo Q15

?What is the 3-carbon compound produced at the end of glycolysis

(Citric acid) clyysdl ao> (A @
(Pyruvate) wlégyudl (B @
(A (Acetyl-CoA i3l 381y Juisml (C @

(RUBP) Wlawgall Lils jolonl) (D @

i) aauSling A @25531 3810 go Jeliiy . ounsS 893 LIl Wldgyudll Jos J45:Q16
S92 Lo caswg Syo

Before pyruvate enters the Krebs cycle, it reacts with Coenzyme A and oxidizes to produce
7an intermediate compound. What is it

A - Acetyl-CoA 1353l (§8lr0 Juiwwl (A @
(Lactic acid) clusVl ja0> (B @
(G3P) Wlawgd-3-1loall yud> (C ®

(Ethanol) Jgilul (D e



J> a>lg jeSol> £55> JSI pusS 893 Lgy podi Ll Aol Wiygall 3ac @5:Q17
sl

How many complete turns of the Krebs cycle occur for each single molecule of glucose
Zentering the cell

(turn 1) 5.\>l9 5)9.\ (A L]
(turns 2) ,G)95 (B @
(turns 3) whgo LA (C o

(turns 4) hygs )i (D @

3l ais GasS 8y93 o LIoBl belaidl 6 (eSis S oSl Lawlaww Spell Lo :Q18

TOauSI L) Sho 2o A 553l (§91se Jaiaani

What 6-carbon compound is formed in the first step of the Krebs cycle when Acetyl-CoA
2combines with a 4-carbon compound

(PGA-3) Olawgall 31 ppulall oo (A @
(Citric acid) clyyiwll yao>(B @
(Lactic acid) ¢clusMl yao> (C @

(Glucose) jgSgl=JI (D

Sl Guniidll sUsT oS0l Ji5 dlaaadans 9 g sty Silgdl Judiiaanall Lo :Q19

P

What is the final electron acceptor in the electron transport chain during aerobic cellular
Zrespiration

CO2 HonSIl suausSi i (A @



02 (puzunS3 ss»>(B o
+C) NADP o

(Pyruvate) wlégdi (D @

LysigSgisall S 9SIBl Jis £lisl (+H Olgigrll) 329y 248)l OlUsal pS1yis 51 :Q20

Tdgluausll jgamwBl Yol ju$yil yaie (39S

Where do hydrogen ions (protons H+) accumulate during electron transport in
?mitochondria to establish the concentration gradient for chemiosmosis

(In the cytoplasm) ajsbgiewll SO(A e
(In the intermembrane space) il w juxdl (6 (B @
(In the mitochondrial matrix) b)gSginall dg.in> 5 (C @

(Inside endoplasmic reticulum) duo)dygai3l dSuidl J>1s (D @

Jolsl ilogll okl pudiidl (e das Wl ATP Wliyjad skl Gllex 3l 25WI Lo :Q21

Tbloil dpiigii> LI 6 3519 jSol> 5552

What is the theoretical total yield of ATP produced by complete aerobic cellular respiration
?of one glucose molecule in eukaryotic cells

A) 2 ATP

B) 12 ATP

C) 36 ATP

D) 48 ATP



Bloall dglay LI 6 Silggll pmiiidl o ATP Wilpiad SLall zilil oeSs 13kal :Q22
S(ATP 36) slgi)l dadiaiizu di)lio ATP 2  ,isi (ATP 38)

Why is the net yield of ATP from aerobic respiration in prokaryotic cells (38 ATP) two ATPs
2(higher than in eukaryotic cells (36 ATP

Prokaryotes possess additional) d8La| cluas lagwdy ellias dlgdl OUSln 3 (A
(chloroplasts

Prokaryotes do not) bigSgixall duirél yue Hlogyull Jas S zlis 3 slgdl ol O3 (B e
(need to transport pyruvate across mitochondrial membranes

(Prokaryotes do not undergo glycolysis) s)Suudl Joudl ddosy pgss 3 dlgidl bl O3(C o

Calvin cycle occurs in prokaryotic) dlgil Wbl sline 6 Dasd HallS dal> O3 (D e

(membrane

sie 5 Saadl Jadl Gl s3I (ool Guriil]) rednidl ylure) aoluwBl gl Lo :Q23
SosmansHl Ol

What is the primary purpose of the fermentation pathway (anaerobic respiration) following
?glycolysis in the absence of oxygen

(ATP (To produce huge amounts of ATP (o T» baS ObeSzW (A e

To regenerate the) Sl Jloudl)loiwd +NAD Wloj> (o dudsdl Hgie ax3 83kl (B @
(cell's supply of NAD+ to sustain glycolysis

(To produce oxygen needed by mitochondria) )sSgirel) pdl uzmuwSHl Z LS| (C - @

(CO2 (To oxidize citric acid into CO2 L] ¢lyyull o> 63uST (D @



duylao sUsl Glasll slg>Blo giisdl GausUl yesis) Lyl el Lo Q24
Y XORWN | IR PR |

What is the primary cause of muscle cramping and fatigue experienced by athletes during
?strenuous exertion

Accumulation of ethyl alcohol in muscle) d.asll CaLJYI O Sledl JosIl @S5 (A @
(fibers

Accumulation of lactic) LSSl Gzl slxo] e @uzd! e oy Sl pae> oS3 (B @
(acid due to insufficient oxygen supply

(Decrease in CO2 concentration in blood) aall 8 CO2 Wluj> 45,5 polaxil (C - @

(Increase in glucose synthesis in cytoplasm) a5sbgiumll (8 joSell guuai 8305 (D @

iyl JoxS)l daiie eIl pedill dslasy agii Al dxl LSS (e (i :Q25

O8I apuusi il

Which of the following organisms undergo alcoholic fermentation to produce ethyl alcohol
?and carbon dioxide

(Human skeletal muscles) ;lwiyl dJSygll codasll (A o
(Yeast cells and certain bacteria) LSl 8931 uag duasll LM (B @
(Leaf cells in vascular plants) dilegll BLII 9 Bho3l Ls> (C @

(Lactic bacteria used in cheese making) jusJl deliuo 9 dossiuall Gl LySH (D @

dLoPl 1355 LS . soldl Guiidll 8 duwgrsill S99l 55U dunlys le £l :Q26

Ssolsdl a3l Lle Gwgssdlly

Based on data studies regarding viral infection effects on cellular respiration, how does
2viral infection affect cellular metabolism



Increases ATP production and decreases) ¢Syl paos> o Ja5g ATP zLsl (o 3035 (A @
(lactic acid

Elevates lactic) el ygeidl cuumy oo ATP Wi il yaasiy claSWl paes Ul g8)5 (B @
(acid production and decreases ATP yield, causing fatigue

(Completely inhibits glycolysis) Loles SxSadl Yol didae Biga> gioi (C @

(Converts reaction to anaerobic photosynthesis) Jilge3 oo sly Gl Jeladl Jo3 (D @

Tl bl dplas) douall dolidl dluass)l dslaoll Lo :Q27

?What is the correct overall chemical equation for photosynthesis

A) C6H1206 + 602 -> 6C0O2 + 6H20 + ATP o
B) 6CO2 + 6H20 -> C6H1206 +602 e
+C) 2 Pyruvate + 2 NADH -> 2 Lactic Acid + 2 NAD e

D) C6H1206 -> 2 Ethanol + 2 CO2 + 2 ATP e

AU 6 solil pmiaid] dalac dleliia) igsdll slidl dalac iles bagiyi LS :Q28

Tkl

How are the products of photosynthesis related to the reactants of cellular respiration in an
Zecosystem

The products of) selsJl Guaid] cdelaio lguds (b (GumunSBly joSalall) gl il zlgs (A @

(photosynthesis (glucose and oxygen) are the exact reactants of cellular respiration

Products of) sglall Guaill cieliio g slolls CO2 Lo gl clill zilgi (B o

(photosynthesis are CO2 and water, which react in respiration



There is no relationship as) Loles Juatio JSuin Mol Eus Guindes]l (o d8dc §T 2>gid(C @
(both processes operate completely independently

Cellular respiration consumes) ks cluasdl Olaswddly sguall cllgiu solxdl Guaid (D o

(light and chloroplasts only

sl g S0P Jit5 dluadus L9 (Ferredoxin (yuunSesg adll aigyn y93 Lo :Q29
Sduiguall cosle Lol

?What is the role of Ferredoxin in the electron transport chain during light reactions

(Splitting water into protons and oxygen) yuuwSlg lgigy S el e 53> s (A

NADPH (Transferring electrons to :ueSid +NADP ilgdl Jusiwall I OlgyiSI3l Jas (B @
(the final acceptor NADP+ to form NADPH

Pumping hydrogen ions from stroma) ajshgiewll (] 8giadl (o Guzg)a4gll Oligyl to(C o
(to cytoplasm

Converting ADP to ATP via) éyawall ayb e ATP LI ADP c(s55> =i (D @

(phosphorylation

8131 DNA J1 138 393 13La) .(MtDNA) duliiall alua>31 DNA Juloxi ] 1sliiuwl :Q30

Sdasl yolap anstil 435 9 Bagio

Based on mitochondrial DNA (mtDNA) analysis, why is mtDNA a useful tool for tracing
?human lineage and evolution

Because it is inherited) zloail ()95 daygll (o brdd ogeBl Cuuidl jue L3I 4GS (A @

(exclusively through maternal lineage from the egg without recombination



Because it exists exclusively in the nucleus in high) 8,i$y nas 8lgdl J>Is Sy 43 (B @

(quantities

(Because it contains photosynthetic genes) gall slidl Oliu> Lle (sgim GI(C o

Y (Because it is inherited strictly agwgog)SJl juc 5953l G2 (e b),m i3 (D e

(through males via the Y chromosome

(Explanation) _elal Zuogill

o pae Lo 90 (seladl Guaiill

Bl G 9ol

Bl L) bole Jomis 839880l d5Ual

(P95l @93 dyyl)>

A leauSIl 32l 4613 O USIKII

H2S Jio &guac i slgo pasuios

u‘-CSW O &b.}l).” )Lu.LSJ|

Aslall you didlly dolidl olawgsll

Mg <ors) il o ATP (568

(Answer Key) da>3g0i)l OULL>BI 2liss

dngall Gl (Q) Jigad
c” Q1
B~ Q2
B~ Q3
c~ Q4
A~ Q5



(Explanation) _elal Zuogill

»393 (H20) slall ol Jloxi
E;;9443.11 ('.\Ué.}..U dusygeidl g yisIRl

Al

Logyiadl 3 s HaIS dal>

(Bl

CadiiSy cansl 9 Judg)olSIl SIS

(Sl &gl sl e

S ObgySI3l Jai GuunSgaguall

NADPH ¢,35Ss) +NADP

ST 3G gy oSumg Il @il

098Il duwles> OLS)all go (oSl

SSyo 9 oSl it C4 DL

Aol> L] Jais dacly)

1nad W U993 mias CAM lils

slall Hladd giol

ol (o &3WI ATP Ol dlo

(ATP 2) 5y 98 (s5Sund

il 3 5 xSaadl Yl aon

ingall Gl (Q) Jtsand

B ~ Q10

B ~ Q11

AT Q12

B ~ Q13

c~ Q14



(Explanation) _elal Zuogill

Dl 9 Doyl Go Hljz i

5pSadl Jlnl

Jed A @33l 38lre Jataol (oS

oS 8)93 9 Jezall

s3> JS) S Olings 200

>y j9Sol>

owlaw eyl Gao> HeSiy

oS 893 dilay 8 Hesdl

Silaidll Jsdinall 92 02 (sl

Slogll puaiall 3 ligsiy

O 3l 6 +H Ol @Sl

LyigSeipall Ll

o8 Slaall Gudidl] oz 3l mll

ATP 36 g8 8lgdl lissd>

Jasd @l ellgiws 3 slgdl oLl

Uy sigSeisall clin yue gyl

+NAD _JI NADH sa.uST susy yoill

- SrSandl Yol )l peiiawd

dpuall G (Q) Jlgandl

B~ Q15

A~ Q16

B~ Q17

B~ Q18

B~ Q19

B~ Q20

c~ Q21

B~ Q22

B~ Q23



(Explanation) _elal Zusgill

5 gty LS > S5

Bpasl (8 sy oSl el

LSl Gasig

zWl oo 235 duwwgpsall (sgasl

ATP Jasg syl Gaes

6CO2 + 6H20 :guall clidl dsles

> C6H1206 + 602

lgusds b el slil zilgs

(ol Guaill ¥lelato

SN DBgysSIBl Jaiy (amSgg,40)l

.NADPH zLs3 +NADP

il jue )9 b)yaigSeinall DNA

s ool

dngall Gl (Q) Jigad
B~ Q24
B~ Q25
B~ Q26
B~ Q27
A~ Q28
B~ Q29
A~ Q30

wolal 83le 1daslyog (Ganidg slac]

GHADA AL-ASSI



