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There are a total of 26 questions and five sections in the question paper.
All questions are compulsory.

Section A contains questions number 1 to 5, very short-answer type
questions of 1 mark each.

Section B contains questions number 6 to 10, short-answer type I
questions of 2 marks each.

Section C contains questions number 11 to 22, short-answer type II
questions of 8 marks each.

Section D contains question number 23, value based question of 4 marks.

Section E contains questions number 24 to 26, long-answer type questions
of 5 marks each.

There is no overall choice in the question paper, however, an internal
choice is provided in one question of 2 marks, one question of 3 marks and
all the three questions of 5 marks. In these questions, an examinee is to
attempt any one of the two given alternatives.
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SECTION A

(i) 3T, TR (ii) 7G7eear | Ik Jaet & 9 sy |

Name the vegetative propagules in (i) Potato, and (ii) Pistia.

T R 9l U9 T i 9eft § o TRl ok SH= b1 Soci@ i |

Mention the combination(s) of sex chromosomes in a male and a female
bird.

T HIfST DNA % (strand) % frefl v o1 ~faasiierse sighn Fefafaa
7

-ATGC-
(i) 38 g Wiiehd ¥t DNA @€ #H, 3 (i) 39k g FJoiRad m-RNA
UiferIfaasiierse § <fFasiicrss TIha F1 &1 2
A region of a coding DNA strand has the following nucleotide sequence :

-ATGC-
What shall be the nucleotide sequence in (i) sister DNA segment it
replicates, and (ii) m-RNA polynucleotide it transcribes ?

75 SH1 < YRR hi I SAIEY Sl AL HahT o Uil R HAE b Wi |
ATISIT (Ieshuiet) it o Ifd Ifeier e id 8 |

List the type of cry genes that provide resistance to corn plants and

cotton plants respectively against lepidopterans.

950 Bl ATHR o =] Yelld &3 H 9gd A & I I1d & | & HRU Fd73T |

Very small animals are rarely found in polar regions. Give two reasons.

Qvus B
SECTION B

HHE THIYE § TR THIYE § TYEHHRI BTHM I Figal 991 39 A W@H |
I FFeey §q1sy |

Mention the relationship between concentration of luteinising hormone
and maintenance of endometrium in the human uterus.
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o foepE & ey 4 jal, IHIesSl 3T =id o STUUIE T 3% hid & ? Nl
341 TeRT T T 3ETEL T |
Explain codominance with the help of one example.

OR

What do the forelimbs of whales, bats and cheetah with respect to
evolution signify ? Provide one such example in plants.

Sfg: I = giar 7 2 Tohedl @1 fafern o1 Seorg ifSte ek gra @18 wfsean
T Bt B |

What is outbreeding ? Mention any two ways it can be carried out.

e hifve fp g fafauar 6 qren § @eor (ex-situ) W& fhE THR
FETIT Tl 7 |

State how does ex-situ conservation help in protecting biodiversity.

B T8 (3fF Tew) Tt 3fiv Afvaes ssaw % offe ey h smen Hif |

Explain the relationship between green house gases and global warming.

@ vus C
SECTION C

Gl H TGS 3Tl o1 | HerdT-o[ardl & 3T T & <ifieh S oh |l
BT 2 | SUYh 3G <kl HgEIT T AT HI |

Apomixis resembles asexual reproduction, as well as mimics sexual
reproduction in plants. Explain with the help of a suitable example.

Aal H ST oh YOIF qREET o1 39eh STRIU T I JUH HIT |

Describe the embryonic development of a zygote upto its implantation in
humans.

AAal # Ot TRt % wrer i =mmen e | () SIferwEl, iR
(i) TorT U W Th-Teh 35801 ! TgEdl § UH okl o J9E &1 9uH
HIT |

Explain the cause of chromosomal disorders in humans. Describe the
effect of such disorders with the help of an example each involving
(1) autosomes, and (ii) sex chromosomes.
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% |
Describe the experiments that established the identity of ‘transforming
principles’ of Griffith.

geefl W Sflem o 3gwa I THEH H gE IR % INEH I Ieei@ hHife | 39
TshaT oh1 SATEAT I & 38 79 et T wg=q o g srommn |

State the contribution of Louis Pasteur in understanding the origin of life
on earth. Explain the procedure that he followed to arrive at his
conclusion.

HI WA H M AL gY e fopam 1 T fasfer @i 3 e foran | wd § wm
A g AN A I8 LA UE b T hrg T IR [G1 ST fufehedrsh | 36l
Sftem s % e 38 3w & w somm o fen | fafers 3 3 frm sitwfy
o1 S AR S T ? SR HIfT |

A farmer while working on his farm was bitten by a poisonous snake. The
workers in the farm immediately rushed him to the nearby health centre.
The doctor right away gave him an injection to save his life. What did the
doctor inject and why ? Explain.

fopet Sfia o STTaRERT T % RH faT S a9 qayd =won
T IR |

Explain three basic steps to be followed during genetic modification of an
organism.

Tk Jifed faesfit S 3Icare &1 ad v & fou forelt smnfieer 9 gseaw
ATEAT W HE H8 T 1 vl 8§ 2 ST HITY |

How can a bioreactor be made to function at optimal state in order to
obtain a desired foreign gene product ? Explain.

p-TiFfieE hife AThT Th R g &+ &9 ° fha YR *E Har
7 ? = Shifve | giosifass Sfate ST & foe 389 ol s foes =i
HT ST 8 2

How does P-galactosidase coding sequence act as a selectable marker ?

Explain. Why is it a preferred selectable marker to antibiotic resistance
genes ?
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When do you describe the relationship between two organisms as

mutualistic, competitive and parasitic ? Give one example of each type.

TTehldeh AR5kl W, Hled-ash 6 fafire ded o, AMa fharsbardl gra g
Il JHTE T G0 HIT |

Describe the effects of human activities in influencing natural

ecosystem cycles with special reference to carbon cycle.

Sa fafagar w1fd & fou fosrde wfisfisi o ge-fadiaa st Fasm STierf 8 |
ST ST, HY |

AT
T T @rE @l § DDT & Ja-Aa4A fh8 TR =fed Bl 8, SRS
HIfT |

Co-extinction and introduction of alien species too are responsible for the
loss of biodiversity. Explain, how.

OR

Explain how biomagnification of DDT occurs in an aquatic food chain.

w©us D
SECTION D

3T TRl ! WA-FRG I < A1 3eh Thel hl TA-HG AH Wi, 37 TIH W
SRl ofa: e Tpell Wa-ga SR g9 off, a1 fo7 wed & uge W |
wferRfirar & s 7 wga, sifemfet 1w @ (gu) 98 wge oW We-%Re
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(a) 39 TR % Td Thd i oh 3¢9 ohl AT AT FHLT < 3@ a1 ?
{94 IH <kl =T Hifru |

(b) 37 Rl & 39 TR A o 3T & 9) § Uk feugnfi fafeu @
3T A9 TEHITRN <hl 9T =Ta |
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Your school’s athletic team along with the athletic teams from different

schools reach the venue two days before the inter district school athletic
event was to be held. A day before the competition, a team of officials
from an agency arrive and ask for blood and urine samples from all the

participating athletes.

(a) Would you support or object to this sample collection ? Provide

explanation to your answer.

(b)  Write a note that you would like to read out to your team-mates to

explain the purpose of this visit of these officials.

w@us E
SECTION E

24, (a) UTGH YN S o fo7U weRformat (guskienft) ured wfiEfE o g 6
ERIRSIE
(b)  IwAfCTTsRA R& o -G i o TOIT 3TTT FA1 HIEATE! Bl ?
(c) T URTarad & TN <l STUEY-HIE HT THIlhd JMIEg IRE
EEIEL 1+2+2=5
areran

(a) A4l H IFRIVSHEA & BIHHT o8 i Smen i |
(b)  TME IGRIV] T Teh ARG SAIST | 35k X (M) o =Ieehl 1 ATHTRA
T qe 39 wE fafEn | 342=5

(a) What are the benefits of choosing a dioecious plant species for
plant breeding experiments ?

(b)  How would you proceed to cross-pollinate a monoecious flower ?

(c) Draw a labelled schematic diagram of T.S. of an anther of an
angiosperm.
OR
(a)  Explain the hormonal regulation of spermatogenesis in humans.
(b) Draw the diagram of a human sperm. Label and write the
functions of the components of its head.
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Describe the dihybrid cross carried on Drosophila melanogaster by
Morgan and his group. How did they explain linkage, recombination and
gene mapping on the basis of their observations ?

OR

Describe the interaction of t-RNA, m-RNA and ribosomes during the
events of translation.

26. (a) IR URET R omsny fohE YR o oEieh1y o B 2 ufaten STfsha
3cTF B T ITeh! fHehT hl ATEAT HIT |

(b) & fceer R IuTioia Tfaen = si= It T hiforu | 3+2=5
ST

(a)  FF®r 3 %o gaii hl & o e gRiGuaE fha TR T
JAaf T FRb & €9 § R HAl 7 ? THATH Fd5Y |

(b) ()  TEX 7E (SRNE) % Teehi hl gt ST |
(i)  STRIE 3cdTed b ot BAISH Teh I9YH Ald =i 8 2 3+2=5

(a) Name the types of lymphoid organs lymph nodes and thymus are.
Explain the role played by them in causing immune response.

(b)  Differentiate between innate immunity and acquired immunity.

OR

(a) How does Bacillus thuringiensis act as a biocontrol agent for
protecting Brassica and fruit trees ? Explain.

by @A) List the components of biogas.

(i) What makes methanogens a suitable source for biogas
production ?
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Question Paper Code 57/2/1

SECTION-A
Q. Nos. 1 -5 are of one marks each

Name the vegetative propagules in (i) Potato, and (ii) Pistia.

1) Eye/Eyebuds="' i) Offset="2 [1 Mark]
Mention the combination(s) of sex chromosomes in a male and a female bird.
Male-ZZ =", , Female-ZW =, [1 Mark]
A region of a coding DNA strand has the following nucleotide sequence :
-ATGC-

What shall be the nucleotide sequence in (i) sister DNA segment it replicates, and (ii)
m-RNA polynucleotide it transcribes ?

i) -TACG-= %, ii) -AUGC - = % [1 Mark]

List the type of cry genes that provide resistance to corn plants and cotton plants respectively
against lepidopterans.

crylAc/ cryllAb- cotton ="
crylAb -corn="2 [1 Mark]
Very small animals are rarely found in polar regions. Give two reasons.

Small animals have larger surface area relative to their volume// loose heat very fast, due to small
size, expend much energy to generate body heat through -metabolism. [ 1 Mark]

SECTION -B
Q. Nos. 6-10 are of two marks each

Mention the relationship between concentration of luteinising hormone and maintenance
of endometrium in the human uterus.

(Mid cycle) LH surge — formation of corpus luteum — progesterone, maintain the growth of
endometrium [ Y2 x 4 =2 Marks]

Explain codominance with the help of one example.

When the dominant alleles of the same gene which are contributed by both parents are expressed is
(called codominance) // F| genration resembles both the parentss =2

In human blood group =2

Parents A1A BIB=1, In human red blood cells, alleles
Gamets [* and IPof gene I are both
F, - = Y dominant,, when I* & I” are present

together in an individual both are
expressed as [* B

(AB blood group) ="2+ "2+
[/2 x 4 =2 Marks]
OR

for-B-17 - 57/2/1,2,3 4
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What do the forelimbs of whales, bats and cheetah with respect to evolution signify ? Provide
one such example in plants.

Homologous organs // divergent evolution = 1
Thorns of Bougainvillea and tendrils of cucurbita/ any other suitable correct example = 1

[2 Marks]
What is outbreeding ? Mention any two ways it can be carried out.

Breeding of unrelated animals , if from the same breed having no common ancestors for 4-6
generations =2+

Outcrossing / cross breeding / interspecific hybridisation (any two) =2+ 2 [2 Marks]
State how does ex-Situ conservation help in protecting biodiversity.

Threatened animals and plants are taken out from their natural habitat and placed in special
settings / by cryopreservation technique / in vitro fertilisation of eggs / tissue culture / seedbanks
(any four) [ Y2 x 4 =2 Marks]

Explain the relationship between green house gases and global warming.

Green house gases absorb a major fraction of infra red radiation , emitted by earth , and do not
allow it to escape into space and reflects it back to earth, leading to considerable heating of
earth and its atmosphere causing global warming =% x4

[2 Marks]

SECTION -C
Q. Nos. 11-22 are of three marks each

Apomixis resembles asexual reproduction, as well as mimics sexual reproduction in plants.
Explain with the help of a suitable example.

Since there is no fertilisation in apomixis it resemble asexual reproduction , and development of
embryo / seed / fruit formation is mimicing sexual reproduction, /2 + 72 =1

In Citrus/ Mango some of the nucellar cells surrounding the embryo sac , act as diploid egg cell ,
which are formed without reduction division , and develop into embryo , without fertilisation
o x4=2 [1 +2 =3 Marks]

Describe the embryonic development of a zygote upto its implantation in humans.

Zygote moves through isthmus and undergoes cleavage ( forming morula) , morula continues to
divide and transform into blastocyst (as it moves further into uterus) , Blastomeres in the blastocyst
are arranged into an outer layer trophoblast , and inner cell mass , the trophoblast layer gets attached
to endometrium , uterine cells divide and cover the blastocyst= "2 % 6

[3 Marks]

Explain the cause of chromosomal disorders in humans. Describe the effect of such disor-
ders with the help of an example each involving (i) autosomes, and (ii) sex chromosomes.

Gain or loss of a chromosome (due to non disjunction) =1

1) Down Syndrome- Additional copy of 21st chromosome/ trisomy of 21 =2+

for-B-17 - 57/2/1,2,3 5
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i)  Klinefelter’s Syndrome- presence of an additional copy of X chromosome leading to XXY
// Turner’s Syndrome- absence of one of the X chromosome i.e. 45 with XO =12+

[3 Marks]
Describe the experiments that established the identity of ‘transforming principles’ of Griffith.
- Purification of biochemicals like Proteins, RNA & DNA from S cells (heat killed) , ="
- Presence of Protein & RNA in medium did not affect transformation , =% + %
- DNA alone from S Bacteria caused R Bacteria to transform , =%
- Digestion with DNAase did inhibit transformation , = >
Conclusion: DNA is the transforming chemical / biochemical ,= "2

[3 Marks]

State the contribution of Louis Pasteur in understanding the origin of life on earth. Explain
the procedure that he followed to arrive at his conclusion.

- Pasteur in his experiment took a flask containing sugar solution and added yeast to it, then
boiled the contents of the flask so that yeast gotkilled . ="+ "2

In presterlized sealed flask , life did not come from killed yeast= 2 + 2

- In open flask (open to air) life comes from pre existing life, new living organisms arose in
presence of killed yeast =12+

[3 Marks]

A farmer while working on his farm was bitten by a poisonous snake. The workers in the
farm immediately rushed him to the nearby health centre. The doctor right away gave him
an injection to save his life. What did the doctor inject and why ? Explain.

- Antitoxin / Antivenoms / Preformed antibodies = 1

- Whenever quick immune response is required we need to directly inject preformed antibodies
/ Antitoxins =2+ %

- To neutralize snake venom quickly , passive immunity is provided =2+ /2
[1 x 3 =3 Marks]
Explain three basic steps to be followed during genetic modification of an organism.

(1)  Identification of DNA with desirable genes , so that the genetically modifed organism has
largely desirable genes="2+

(i) Introduction ofthe DNA with desirable genes, into the host using vector ="+

(i) Maintenance of introduced DNA in the host , and transfer of the DNA to its progeny through
cloning="2+"%

[1x 3=3 Marks]

How can a bioreactor be made to function at optimal state in order to obtain a desired
foreign gene product ? Explain.

By providing optimum growth conditions :

for-B-17 - 57/2/1,2,3 6
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Temperature , pH , substrate , salts , vitamins , oxygen

[/2 x 6 =3 Marks]
How does f -galactosidase coding sequence act as a selectable marker ? Explain. Why is
it a preferred selectable marker to antibiotic resistance genes ?

(1)  Presence of a chromogenic substrate gives blue colour, if the plasmid in the bacteria does not
have an insert (non-recombinants) =2+ 5

(i)  With the insert do not produce any colour , recombinant colonies =2+ /2

(i) Selection of recombinants due to inactivation of antibiotics , requires simultaneous plating on
two plates having different antibiotics / process is more cumbersome =2+ 2

[1 x 3=3 Marks]

When do you describe the relationship between two organisms as mutualistic, competitive
and parasitic ? Give one example of each type.

Mutualistic - Both the interacting organisms are benefitted from each other e.g. Lichens- Algae and
fungi mutually help each other or any other appropriate example= '+ '2

Competition - When two organisms belonging to closely related species/ unrelated groups compete
for the same resources that are limiting both are losers , €.g. superior barnacle dominates and
excludes the small barnacles / in some South American lakes visiting flamingoes and resident fishes
compete for their common food (zooplankton) in the lake / any other appropriate example= 2+

Parasitic - One of the two organisms is dependent on the other( host ) for nutrition and support/ the
host is harmed and the parasite is benefitted . e.g. Malarial parasite and human / Cuscuta on host
plant / or any other appropriate example= 2+ "2

[1+1+1=3Marks]

Describe the effects of human activities in influencing natural ecosystem cycles with
special reference to carbon cycle.

Rapid deforestation , massive burning of fossil fuel , have significantly increased the rate of release
of carbon dioxide , polluting atmosphere , this green house gas , contributes to global warming

[/2 x 6 =3 Marks]

Co-extinction and introduction of alien species too are responsible for the loss of biodiversity.
Explain, how.

Co-extinction- When a species becomes extinct, the plant and animal species associated with it in
the obligatory way , also becomes extinct="'2x3 =1

Introduction of alien species - When alien species are introduced, some of them turn invasive
(because of not having their predator there) , and hence cause decline / extinction of indigenous
species =2 x3 =1

[1%2+=1%=3 Marks]
OR
Explain how biomagnification of DDT occurs in an aquatic food chain.

DDT in water taken up by an organism cannot be metabolised or excreted and thus passed on to
successive trophic level in higher concentration =2

for-B-17 - 57/2/1,2,3 7
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Water 0.003 ppm — Zooplankton 0.04 ppm — Small fish 0.5 ppm — Large fish 2 ppm — Fish eat-
ing birds 25 ppm="2x5=2%

[3 Marks]
SECTION-D

Q Nos. 23 is of four marks each

Your school’s athletic team along with the athletic teams from different schools reach the
venue two days before the inter district school athletic event was to be held. A day before
the competition, a team of officials from an agency arrive and ask for blood and urine
samples from all the participating athletes.

()

(b)

(@)

(b)

(@)

(b)
©
(a)
(b)

Would you support or object to this sample collection ? Provide explanation to your
answer.

Write a note that you would like to read out to your team-mates to explain the purpose
of this visit of these officials.

Yes [ support =%

Many times children take drugs , to improve their performance in sports out of curiosity /
anxiety / intentionally =2+ "2+ ">

To test the fact that performance of child in the sports is natural or drug induced , to be fair on
everybody’s part this test is essential =2+

A team of officials from an agency have asked for blood and urine samples from all
participants because these samples when analysed will show the presence of drugs , if
anybody has taken , this is as per the rule all over the world for any sports
competition="2+"%

[Y2 +1 2+ 1 +1=4 Marks]
SECTION-=E
Q Nos. 24-26 are of five marks each

What are the benefits of choosing a dioecious plant species for plant breeding
experiments ?

How would you proceed to cross-pollinate a monoecious flower ?

Draw a labelled schematic diagram of T.S. of an anther of an angiosperm.
(Unisexual) self pollination avoided , emasculation notrequired =’2+'2=1

- Emasculation

-Bagging

-Pollination by spraying desired pollen

-Rebagging ='"2x4=2

for-B-17 - 57/2/1,2,3 8
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(©)
O w
Eptdermis
© Endothecium
(——srerosencus
Middle la — lissue
\ (any four labels) =2 x 4 =2
Tapetum
[1+2+2=5 Marks]
OR
(a) Explain the hormonal regulation of spermatogenesis in humans.
(b) Draw the diagram of a human sperm. Label and write the functions of the components
of its head.
Ans. (a) - Initiation by GnRH from hypothalamus which acts on Anterior Pituitary to release FSH &
LH (Gonadotropins) = 1
-LH acts on cells of Leydig / Interstitial cellsto secrete androgens = /2
-Androgens in turn stimulate the process of spermatogenesis = /2
-FSH acts on Sertoli cells and stimulates the secretions of some factors that stimulate spermio
genesis =1
(b)

Fiasmn
maeiilirane

A rasogme

Muclewes contaleng
rhromrcssrmea ] maderial

(Label any two parts of the head) =2+ '2=1

for-B-17 - 57/2/1,2,3 9
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Function of plasma membrane :Envelopes the whole body of sperm.

Acrosome- contains enzymes for fertilization

Nucleus : Contains haploid chromosomal material

(Any two=2+"2=1) [5 Marks]

25. Describe the dihybrid cross carried on Drosophila melanogaster by Morgan and his group.
How did they explain linkage, recombination and gene mapping on the basis of their
observations ?

Ans. According to Morgan and his group if genes were very tightly linked they showed very low
recombination= 1

(shownincross A)=1
If genes were loosely linked they showed very high recombination = 1
(shown in cross B) =1

The group used the frequency of recombination between gene pairs on the same chromosome as a
measure of distance between genes and ‘mapped’ their position on the chromosome = 1
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OR

Describe the interaction of t-RNA, m-RNA and ribosomes during the events of translation.

(@)

(b)

(b)

(@)

(b)

(b)
©

for initiation the ribosome binds to the mRNA at the start codon/AUG =1

charged tRNA binds to the appropriate codon on mRNA forming complementary base pairs
on tRNA as anti codon in the ribosome = 2

Ribosomes moves from codon to codon along mRNA , aminoacids are added one by one
brought by tRNA , form the polypeptide chain =2

[1+2+2=5 Marks]

Name the types of lymphoid organs lymph nodes and thymus are. Explain the role
played by them in causing immune response.

Differentiate between innate immunity and acquired immunity.

Thymus- Primary lymphoid organ, immature lymphocytes differentiate here, into antigen-sen-
sitive lymphocytes= /2 x3=1%

Lymph nodes- secondary lymphoid organ , they seem to trap the microorganisms or other
antigen , which are responsible for activation of lymphocytes present there (and cause immune
response) = 2 x3=1%

Innate Immunity Acquired Immunity

- non-specific type of response - pathogen specific defense

- present at the time of birth - acquired by the body after birth
- provides barrier to the entry of - characterised by memory

foreign agents into our body

- four types (physical barriers , -two types- primary & secondary
physiological barriers ,
cellular barriers , cytokine barriers) (any two differences) 1 +1=2

[3+2= 5 Marks]
OR

How does Bacillus thuringiensis act as a biocontrol agent for protecting Brassica
and fruit trees ? Explain.

1] List the components of biogas.
(i) What makes methanogens a suitable source for biogas production ?

Bacterium Bacillus thuringiensis (Bt) are available in sachets as dried spores, mixed with
water and sprayed onto vulnerable plants , these are eaten up by the insect larvae , the toxins
are released in the gut and larvae gets killed =2 x4 =2

Methane , H S , CO,, H, (any two = )2, any three = 1)

Methanogens grow anaerobically , on cellulosic material , produce large amount of
methane , alongwith CO, & H,= "2 x4 =2

[2 +3 =5 Marks]
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