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(oBJECTTVE) (10x1=10)

Q No. 1: Choose the correct option tiour the statements fi'orn the multiple clioices given below.
1. Scorpions belong to the class

2. The rnembers of Phylum Ctenophora are called as

a, Sea lilies
b. Sea flowers

i Total body segnrents of leech are

1 tl
b. li

4. Karyotyping are routinely prepared tiom
a. RBC
b. WBC

5. Oligochaetes are lnostly
a. I'lelbivores
b, Scavengers

6. The ratio of WBC to RBC is
a. l:60
b. l:600

7. Sponges are mostly
zl. \lonoecious
b. Dioeoior,rs

a. Aracl.rnida
b, Mel'ostornata

were
a.5
b.7

10. Shrimps belong to the Phyllum
a, Platyhelminthes

b. Mollusca

c. Pycnogonida
d. Remipedia

c. Sea Cucumbers
d. Sea Walnuts

c. i4
d.35

c. RBC & WBC
d. P latelets

c. Carnivores
d. Omnivores

c. l:6000
d. l:60000

c. Henlaphrodite
d. OviparoLts

c.6
d.8

c. Annelida
d. Arthropoda

8. As n.rany as 800 million people throughout the world may be inlected rvith

a. Enterobiotrs vermictrlari.! c. Ascru i's lumhric:oidc's

b. Neccrtor americanus d' Trichinella spiralis

9. Mendel tested characters b1'crossing a variety carryine a particLllal'tarit ofa character
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(Short Questions)

Question No. 2. Write short answer of the following questions

i. What is Tagmatization?

IL What is Heterosis?

III. What are symbiotic ciliates?

IV. What are Rhabdites?

V. What are Deletions'7

VI. What is EcclYsis'?

VIl. What is pentaradial symmetry?

VIII. What are MultiPle alleles?

IX. What is Co-dominance?

X. What are the morphological featules of Annelids?

(Long Questions)

Question No. 3' Explain the following questions?

I. Write a cletaited note on Menclelian Law of segregation?

II. Explain in detail the chromosomal variations in structr"rre?

Ill.Disctrssirrdetailtlre.rorsiorrinPhylrrnrMolIusca?
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Question No, 2: Shortly answer the following questions. 2Xl0 =20

L Describe musk glands in mammals?
II. What are euthetians?
ru. Give different types of feathers in birds?
ry. Write a note on Eoalulavis?
V. Briefly describc order testudines?
VL Give structure of amniotic egg with help of a diagram?
VII. Describe structure of heart of fiog?
V[I. Write a brief note on osteolepiformes?
IX. Give g-enerai fearures otphylum hemichordata?
X. Write a brief note on water vascular system in Echinoderms?

Question No. 3: Explain the following questions. 10 X 3 = 30

I. Explain migration and navigation in birds?
il. Write a detailed note on orders of class Reptilia?
III. Explain reproduction, development, metamorphosis and vocalization in Amphibians?

UNTVERSITY OF TTIE PUNJAB
Second Semester - 2018

Eramination: B.S. 4 Years
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Question No. l:

I. Which of the following is not a deutrostome?
(a) Chordates @) Hemichordates

II. Amphioxus belongs to:
(a) Urochordata , (b) Cephalochordata

III. Bony armored fishes are:

(a) Placoderms (b) Ostracoderm

IV. Number of spe cies of order Caudata is:

W. Tail loss in lizards is called:

(a) Epiboly (b) Autotomy
VII. One of the following is not a crocodilian:
(a) Aligators (b) Gavials

VIII. A coat of hair is called:

(a) Fur (b) Skin

lX. Factors which elfect the migration:
(a) Innate clock (b) Environmental factor
X' Part of the digestive tract of a pigeon that produces "pigeon,s milk,, used in feeding young is the:
(a) Esophagus (b) Gizzard, (c) Crop (d) Proventriculus

(d) Echinoderms

(d) Reptilia

(d) Lung fishes

(d) 500

(d) Warm biooded

(dlMolting

(d) Caimans

(d) Pelage

(d)a&b

Attemot this Paoer on this

.__(a) 300

V, Anrplribians arc:

(a) Ectotherrnic

(b) 3s0

(b) Endothennic

(10x1=10)

(c) Molluscs

(c) Vertebrata

(c) Elasmobranchs

(c) a00

(c) Homeothermic

(c) Ecdysis

(c) Sphenodon

(c) Vibrissae

(c) Feeding mode
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SUBJECTIVE TYPE

Q.2 Give short answer of the following
i. Write the effect of mutation pressure on evolution.ii. Differentiate between hydroiphere and ecosphereiii. Write briefly about growth curve

iv. Differentiate between ecosystem and biome.v. Define evolution. Discuss briefly about ths origin of life.vi' what do you mean by non standard amino acid"s? B.i"fly explain its
role.

yii Write four examples of disaccharides and polysaccharides.viii. Write about reversible inhibition of enzymes.ix. How temperature effect on enzymo activity.x. What is meant by Homo- and lietero_polysaccharides?
Long questions.

How enzymes work? write kinetics of bisubstrate and murtisubstrate

2xl0=20

3xl0=30
Q.3

I

II

III

reactions.

Write a comprehensive note on factors
changing immigration aud crossbreeding.

initiating micro-evolution by

Give a detail note

regulations.

on basic population characters, population dynamics and
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Q. I Multiple choice questions: Four possible answers to each statement have been given below.
Encircle the correct answer. Cutting, erasing rnd overwriting is strictly prohibited.

1. Starch consists of
A) Unbranched amylose and branched amylopectin -
B) Branched amylase and branced amylopectin
C) Unbranched amylase and unbranched amylopectin
D) None of these

2. Which of the following is a reducing sugar
A) Glucose
B) Dihy&oxyacetone
C) Erythulose
D) None ofthese

3. A dipeptide has
A) 2 amino acids and I peptide bond
B) 2 amino acids and 2 peptide bond
C) 2 amino acids and 3 peptide bond
D) Nond of these

4. Tertiary structure is maintained by
A) peptide bond
B) Hydrogenbond
C) Di-sulphide bond
D) All of these

5. Haemoglobin has

A) Primary structwe
B) Secondary structure
C) Tertiary structre
D) Quatemary structure

6' Two sugars which differ from one another only in configuration around a single carbon atom
are termed
A) Epimers
B) Anomers
C) Optical isomers
D) Stereoisomers
E) None ofthese

7, A species inhabiting different geogaphical areas is known as
A) Synpatric
B) Allpatric
C) Sibiling
D) Biospecies
E) None ofthese

8. The theory of use and disuse was given by
A) Stebbins
B) Lamarck
C) Aristotle
D) Vavilox
E) None ofthese

9. Symbiosis is a relationship between members of
A) Same species
B) Two species
C) Different species
D) Equal species
E) None ofthese: 10. Considering earth's ecosystsm, consumers are classified as
A) Autokophs
B) Heterotrophs
C) Tertiary autotrophs
D) Secondary autotrophs
E) None ofthese

RollNo.
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QUESTIONNO I:

a) Neuromodulator

b) Neurotransmitter

a) Georeceptors

b) Propriooeptors

IV. The structure in mammalian ear that gives
of sound than other animals

a) Cochlea

b) Semicrrcular canal

a) Parathyroid hormone

b) Thyroxin

(fx10=10)

c) Neurohormone

d) Hormone

c) Phonoreceptors

d) Baroreceptors

greater sensitivity to pitch and volume

c) Tympanum

d) External auditory meatus

c) Juvenile hormone

d) Ecdysone

c) Somatostatin

d) Calcitonin

I' The chemical agent responsible for communication in a chemical synapse

II. The simplest form of nervous organization exists in
a) Poril'era c) Cnidaria
b) Protozoa d) platyhelminthes

rI' The receptors that respond to mechanicaily induced changes and detect
movements and positioning of body parts

v. In polychaetes, the hormone that inhibits the gonads and stimurates groMh and
regeneration

a) Molt inhibiting hormone

b) Gonadotrophin

VI. The hormone that inlibits calcium reabsorption from bone

VII' Iu mammals, the hormone that functions in defense response to infection or tissue
injury

a) Cortisol c) Aldosterone
b) Epinephrine d) Glucagon
VIII. The site of synthesis of bile
a) Gall bladder c) pancreas

b) Liver d) l)uodenum
x' The cellular components that are absent in a prokaryotic cell
a) Mitochondria c) Ribosomes
b) Vacuoles d) Vesicles
X. The structures that contain enzymes called acid hydrolases
a) Ribosomes c) Mitochondria
b) Peroxisomes d) I_ysosomes
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qUESTION NO 2. SHORTLY ANSWER THE FOLLOWING QUESTIONS. (2X10=20)

l. Make a flow chart to show that the basic organization of nervous system is similar in all

groups of vertebrates.

II. Describe the location and function ofhygroreceptors in insects

III. What do you know about sonar, a form ofecholocation?

IV. Describe the endocrine system of annelids.

V. Compare the structure and function of microtubules and microfilaments.

VI. With the help of labeled figures only, compare the heart and circulatory system of

amphibians rmd reptiles. lndicate the direction of blood flow as well.

VII. Give four basic physiological principles that apply to lung ventilation.

VIII. Differentiate hemocyanin and hemerythrin.

IX. Give a comparison of continuous and discontinuous feeders.

X. Describe, briefly, the digestion in oral cavity of mamrnals.

QUESTION NO 3. EXTENSIVE QUESTIONS.

BREIFLY ANSWER THE FOLLOWING QUESTIONS. ALL QUESTIONS CARRY EQUAL MARKS.
(10x3:30)

L Give an account of

apparatus .

II. Discuss, very brieflv,

invertebrates

five general evolutionary trends in nervous system development of

III. Account the sites of synthesis and secretion, chemical nature and functions, of the

hormones ofadrenal gland and pancreas.

the structure and function of endoplasmic reticulum and golgi
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SECTION-t
Ql: Select the most appropriate answer from the given choices

L Why should patients with xeroderma pigmentosum avoid sunlight?

a. 'fhe UV wavelength do irreparable damage to DNA
. b. Sunlight inhibits any residual DNA repair in the Cell

c. The patients lack pigmentation to protect them lrom burning
d. Sunlight inhibits DNA polyrnerase

2. ATP is from which general category of biomoleculaes

a. Polysaccharides
b. Proteins

3. During translation, chain elongation continues ul-rtil

a. no amino acids are leti
b. all tRNAs are empty

a. DNA
b. Protein

a. Formylated methionie
b. Formylated alanine

(0.5x20=10)

c. Nucleotides
d. Aminoacids

c. the ribosomes run off the end

of mRNA

c. About 8 base Pairs
d. About 200 base Pairs

gene of an inducible promoter rendering the protein

c. [.ipicls
d. Carbohydrates

substitution of one nucleotide

deletion of one nucleotide

c. Formylated leucine
d. Acetylatedmethionine

P.T.O.

d. chain terminator codons occur

4, When chromatin is treated witl.r rronspecitlc nucleases, what is the length of the resulting pieces of
DNA?

a. Random number os base Pairs
b. About 60 base pairs

5. [f there were a mutation in the regulatory

incapable ofbinding to the repressor, then:

a. The structural genes would always be expressed

b. The structural genes would never be expressed

c. The structrrral gencs would only be expressed in the presence f inducer.

d. The structural genes would only be expressed in the absence of the inducer.

6. Wtrat kind of molecules must pass between the nucleus and the cytoplasm

7. A geneticist found that a particular mutation had no effect on the polypeptide encoded by a gene.

This mutation probably involved
a. deletion ol the entire genc

b. insertion of one nucleotide

c.
d.

8. In leucine Zipper transcription factor motif every 

- 

amino acid is Leucine.

a. Znl 
- 

C. 6th

b. J"l d. 7th

9. The first amino acid during translation (in prokaryotes) is always

10. In prokaryotes the repair activity is attributed to which replication enzyme

a. POL I c' POL III
b. POL II d. POL I&III



1 l. Of the four classes of cellular macromolecules, which one is not a courponent of cell
membranes?

. a. Proteins
b. Lipids

12. In a double stranded molecnle of DNA, the ratio

in RNA

a. conservative
b. Semi conservative

c. DNA & RNA
d. Carbohydrates

of purines : pyrimidines is:

c. Sense
d. Antisense

a. variable
b. determined by the base sequence
c. always l:1
d. detern-rined by the nllmber of purines in the sense stra*d of the DNA

13. During transcription the strand that has similar sequence as of mRNA is :

t4' During sickle cell anemia due to point mutation, which one of the cell type in the blood become
abnormaI

a. Red blood cell c. platelets
b. White blood cell d. Alt of the above

15. In Prokaryotes which of the polymerase have prootieading unA.*onu.t.use activity
a. Polymerase I c. polymerase III
b. Polymerase II d. Core enzvme

16. Mutations are errolis in DNA that:
a. only occur in the presence of carcinogens
b. increase tumour growth
c. occur spontaneously at a low rate
d. only occur on the X chromosome

I 7. The transcriptior.r of DNA to a molecule of rnessenger RNA occurs (ir-r prokaryotes):
a. on the ribosomes c. in the nucleus
b, in the cytoplasnt d. only during cell clivision

18. The length of the okazaki fragments in prokaryotes is
a. 20 c. 2000
b. 200 d. 20000

19. In prokaryotes mRNA is elongated by core enzyme with the help of
a. Sigrna factor c. Rho tactor
b. NUS factor d. Omega factor

20. Which of the following mutations results into frame shift
a. Deletion c. Transversion
b. Insertion d. a and b
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SECTION 2
Q2: Cive short answers of following questions.
i) What is a replicon?
ii) What is dilference between leading strand and lagging strand o[DNA?
iii) What changes come in the proteins if any deletion or insertion mutation occurs?

iv) What is the function of repressor proteir.r in the regulation of Lactose operon?
v) What is an operon?
vi) Describe E,P and A site in the ribosome during translation.
vii) What is the difference between Thymine and Uracil in terms of structure?

viii) What is nuclease activity. Briefly discuss its types.

ix) Function of Helicase in DNA replication.
x) Why Genetic code is triplet.

SECTION 3

Q-3 Give brief answers olthe tbllowing questions 30

a. Describe the process of splicing of mRNA.
b. Regulation of Gene expression in eukaryotes at translation level. Wl.rat is the role oi 5'UTR

and 3'UTR.
c. Explain the process of Genetic Engineering.

2xl0=20
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Q. I Multiple choice questions: Four possible answers to each statement have been given-below. 
Eucircle the correct &nswer. Cutting, erasing and overwriting is strictly 10

prohibited.

i The oxidized lipoic acid have

ii Reaction in a ............ system eventually reach equilibrium and no work is done

A. S-S linkage
C. -NH linkage

A. open system
C. lntemal system

iii K'.q> I predict
A. Forward and exergonic
C. Forward and endergonic

A. NAD+
C. NADP

A. Epimers
C. Steriomer

4.2
c.5

B. -SH gsroup
D. Both A and B

B. Close system
D. Both A and B

B. Reverse and exergonic
D. Reverse and endergonic

B.FAD+
D. none

B. UDP galactose
D. None of these

B. polymer
D. None of these

8,3
D. l0

iv Glycogen serves as to maintain blood glucose level
A. Acid B. Base
C. Buffer D. Vary from cell to cell

\r. In carboxylic group ,carbon acts as :

A Electrophile B. nucleophile
C. both D. none

vi. Which one is used for the shifting of bonds

vii. Which is formed when galactose lP displaces glucose 1P from UDP-glucose by
UDP-glucose ?

A. UDP glucose
C. UDP lactose

viii. Two sugars that differ only in configuration around one carbon atom are called

ix. How many steps are involved in glycogen synthesis process

x Non-oxidative phase of pentose phosphate pathway converts
A. Hexoses into pentoses B. Trioses into pentoses
C. Pentoses into hexoses D. None of these
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Give short answer of the following 2xl0=20
i. Point out regulation factors ofurea cycle
ii. How does synthesis of steroids differ from that of peptide

hormones?
Point out rate limiting step in cholesterol synthesis.
What is the location of alpha oxidation of fatty acids?
Enlist few functions of steroid hormones.
Briefly explain synthesis of steroid hormones.
What are the primary and secondary site(s) of cholesterol
production?
Define Allosteric re gulation
Differentiate between oxidase and oxygenase.
What is meant by reducing and non reducing sugars? Give an

examples.

Q.3

I
I
III

Long questions.

Write a detail note on beta oxidation of fatty acid.

What is meant by Gluconeogenesis? Discuss three bypass in detail.

Give a comprehensive note on biosynthesis of purine in detail.

3xl0=30
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Encircle the correct answer:

1. Aquaporins in the plasma membrane of cells altow rapid passage of _ molecules :
(a) glucose (b) water (c) Iipids (d) proteins

2. The minimum amount of stimulus required io initiate an action potential is called :

(a) latency period (b) threshold stimulus (c) all or none law (d) all ofthe above

3. Troponin C a component of troponin has affinity for :

(a) actin (b) calcium , (c) myosin (d) tropomyosin

4. Muscles in the walls of hollow organs are :

(a) smooth muscles (b) skeletal muscles

5. Sensory receptors in human are concentrated on

(a) external ear (b) middle ear l

6. Hormones are chemicals released from :

(10)

(c) cardiac muscles (d) all ofthe above

(c) cochlea (d) tympanic membrane

(d) circulatory system

(d)lactic acid

(c) glucagon (d)calcitonin

days after the onset of menstruation cycle :

(a) endocrine glands (b) exocrine glands (c)lymphatic system

7. Dwarfism is caused by deficiency of :

(a) TSH (b) growth hormone (c) insulin (d)glucagon

8. For synthesis of thyroid hormones is required :

(a) iodide (b) cyanide (c) citric acid

9. Hormone involved in lowering blood calcium level is:

(a) parathormone

10. Usually ovulation occurs

(a) 28

(b) insulin

(b) 14 (c) 10 (d) 30
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Encircle the correct answer
The measure of variability produced by experiment
data is
A. Standard deviation
B. Standard error
C. Dispersion
D. Chance
Correlation ranges from
A. 0 to 0.5
B. 0.5 tol
C. 0to I

D. I tol00
The mode of 1,3,6,4,2,4,6,3,5,3 data is.
A. I
B.3
c.4
D.6

and not by

ll.

The Median of 30, 19, 17,
A. 1'7

B. 5.5
c. 19.5

D. r0
Eye color is an example of
A. Binary
B. Categorical
C. r.,\umerical
D. Nominal

16, r5, 10,5,2 is

type of data.

vi. The ages in days of nrice are (4,5,8,6,2,9,1,5). Deterrnine the
MEAN age of mouse
4.3
8,4
c.5
D.6

vii. The forntula ofstandard error is S.E=
A. S/1n
n. r/szin
C, S/n
D. Both a and b

viii. In a set of data, the difference between the largest and smallest value
is called

A. Mean
B. Median
C. Mode
D. Range

ix. The addition rule of probability applies to
A. Independent events
B. Dependent events
C. Mutually exclusive events
An equation used to predict the value of one
basis ofother parameter is called
A. Variance
B. Standard Deviation
C. Correlation
D. Regression

parameter orr the

I x10=10
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UNIVERSITY OF THE PUNJAB

What is ANOVA? Also give its uses

Write down the formula of Median
What is Regression?
Give various type s of statistical data.

Define CORRELATION.
Define Mid-Point.
Give fornrula of unpaired t-test.

Wlrat is rnode of following data?

Q.2

Q.3 (a)

Q.3 (b)

Q.4

Give short answer of following questions
i. Differentiate between NULL and ALTERNATIVE HYPOTHESIS
ii. Calculate f followins data?mean or rollo

Observations 4 1l 15 l6
Frequency 3 5 8 4 3

2xl0=20

lll.
iv.

vi.
vii.
viii.
ix.
x.

Classes 100-120 120-140 140-160 160-180 180-200

Frequency 1 3 ) 2 1

Mid-point 110 130 150 170 190

BRIEF ANSWERS OF THE FOLLOWINGS

Prepare a frequency table showing Absolute, Relative and Cumulative

frequency ofthe data provided.
99,87,7 3,5 5,57,9 6,,83,5 0,53,4 4,42,45,5 7,7 5,42,49,92,88,47,'40

Draw a PASCAL triangle upto 7th level?

Is there enough evidence to claim that there is no preference in selection of
Fruit Soda Flavors in the following data (a:0.05)

Frequency cherry Strawberry orange lime grape

Observed 32 28 16 l4 10

Expected 20 20 20 20 20

Calculate the Variance, Standard deviation and Standard error of fotlowing
data

30, 37 , 40,26, 45, 50

4

10

Q.s l0
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SECTTON 1.

Ql. Select the most appropriate answer from the given options' (l x 10)

t. What type of selection would t-avor individLrals ol intermediate rather thall extreme

sizes?
a) Directional se lection
b) Stabilizing selection
c) Disruptiveselection

which of these process does NOT nraintain polymorphism in population

a. Density dePendent selection

b. Mutation -Selection balance

c. Heterozygote advantage

d. all above

Traits acquiLed by parents during their Iife time are passed to their otfspring was

proposed by 
-.-.a. Darwin

b. Laniarck
c. Oparin
d. Hugo

).

5.

6.

According to modern theory of evolution, rnain mechanism of change is

a. Natut'al selection
b. founder effect
c. tnigration
d. special creation

h'r what siiuation you expected to find random drift
a. Small population size

b. Population not experiencing selection pressure

c. A diploid population
d. Population with high mutation rate

Heterochrony means
P.T.O.

2.

4.



a. ontogeny recapitulate phylogeny
b. Evolutionary change in timing of one developmental process as compared to

others
c. Evolutionary later adult forms have descended from the juvenile ancestralstages
d. None above

7. Primitive atmosphere was _ with no free molecular oxygen.
a. Oxidizing
b. Reducing
c. Dry
d. rnild

8. Fitness is
a. Natural selection
[:. Relative reproductive success
c. Adaptation
d. surv ival

9. Gene pool of .-- may not be representative of their parent popr.rlation.
a. founder members
b. inbreeders
c. homozygolrs individuals
d. All above

I0. Which type of selection could lead to population to split into two
a. Directional selection
b. Stabilizing selection
c. DisrLrptiveselection
d. None

.fi
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sEcTtoN il

t.

lt.

ilt.

tv.

V,

vt.
vlr.

vilt.
tx.

x.

What is struggle for existance?

Can we assess the frequency of gene and genotype?

what are the effect of migration on the population?

What is density dependent selection?

Describe effects of genetic drift,

What is Kin selection?

Define Linkage disequilibrium.

Define theory of Phyletic gradualism

Define stasis.

What is Genetic Load?

sEcTloN t

Q3. Answers these questions. (10 x3)

q3.

Q4.

qs.

Attempt this Paper on Separate Answer Sheet provided.
SUBJECTIVE TYPE

Q2. Write short and precise answers of following questions. (2x10)

Describe different Theories of Natural Selection in detail. (10)

How does haplotype frequencies alter in a population? (10)

Whatissexual selection. Describe Zahavi theory ofsexual selection in detail (10)
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2. \\/ritc b|ici trotcs on

Attempt this Paper on Separate Answer Sheet provided.

l]. Shrrrt t;ucs(iolts: ilns.n,cr ttrc lirllorving short tlucslions (10x2=20)

r. Illjclly cxpl.rin (.hiLrgaLf r.ulcs.
ii. I)clirr: nuclcosomc rcp:at Ie neth.
iii. I)istiuurLish butrvccr.r ro!.ersc tl.Anscription pCR and real tirue pCIt.
iv. \\i.itc Ir-rrrc1i.^s ,l'lrclic.se and SSll pr.oti:i,s in DNA rcplication.
r,. I)istineLrish llpc-[ancl l,vpc-l,I 1o por so rlcr ascs.
vi. [i hat is thc lole oi'si13nra factor iu rranscriotion initiation?
i ii. \\;haI is lclLclcr scqucncc'?
viii. \\'hrrt is rnclirrt b-1 pol-ti,clcnl,laliun,.)
ix. I)c linc lcplcsso r..

x. \\i Ital ulc irrscr.tiorr scquenccs'?

Long Qtrcs lions: :lns\\ cr

l. ll ric llv tliscLrss

llrc lirllou iug rlucstions (3x10-3()).

aa a a aa a a a a a a a aa a a a a a aaa a aa

aa
aa

! RotlNo...................... :

TIME ALLOWED: 2 Hrs. & 45 Mints.
MAX.MARKS:50

c.

a) \\,atson ancl (-rick nrodcl of DN.,\
b) DNz\ Poll.mcrascs

a) Sl)S-PA(ll-
b) Cenc Thclapy

(l)
(1)

(s)
(5)

( l0)3. Ilricll-y clcsclibe initiarion ol.trzurslation in bactcria.
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Q l. ll-iclt/rncirclc lhc corrcct option
1. \\rhich sitc of tllNA n.rolecule Lll,clrogen bonds to a nrltNA ntolcculc

a) (.oclon

c) Anti codrrn
2. A lrronrotcr sitc on DNA

l) Anticr:rlon Joo 
1-r

c) 5'ricranosirrc

a) l nitia[cs tlrrnscliption Lrl llcgLrlarus tenuinirtrou
c) Codcs lor RNA cl) l-ransi:ribcs rcprcssLrr

-i. Sigma Iirclol is courlroncut of
a) DNA ligasc b) I{NA polyrerase
c) D\A polyurcL aso ci) Endonuclease

4. .Anrir-ro ac,ids bind rvith the specilic tl{Nr\ nrolucule at

-i. N,lrist hrrllrcr culi;,rr-t oiic ue ncs cgriirrg Jrrr l{NA ilrL: intclrulllcal lry urrrc jatctl rctLi\)lls cilllc(l

l) lnllrrrrs b) l]xons
c) ll,rx()ns rl) r'ccl Iirxcs

6. iv1ur rr u'raliar.r spliccosonres have scclimcntation coelficicnt of about

b)60s
d)80s

l'. Which rnoclc ol'inlbrrnaLion trans['cr usually docs not occttr']

.. Roll No.

\

(1x10=10)

TIME ALLOWED: 15 Miuts.
MAX MARKS: 10

Attempt this Paner on this Ouestion Sheet onlY.

Please eucircle thc correct ootion. Each MCO carries I Mark This Paoer will be collected

back after expiry of timelimit +entioned above.

a) l)Nz\ to I)NA
c) l)N,'\ to gr otciu

b) 5' end 01'IRNA rnolecule
d) -i' er.rd oltRl,lA rnolecr-rle

b)'f-l.oop
d) i' tcLuriual adcnosittc

b) I)NA to I{NA
d) Ail occuL in cclis

a) .1{) S

c)70S

li. 'l-hc major' lirlrrr oi'I)Nr\ irr t]rc ce lls is
rL),,\-l)NA b) B-DNA
c)C'l)N^' .l) 7 DN,\

g ltl arallinose olloroll' thc opcl:ttL)r araol tcgtllatcs tt ansct'i1-r lio rt of a gcnc callt:ri

ir ) :u uO b) iiraO:
c) I)n.,rr> d)araC

10. \\'hai is thc lirrrction ol cliclcoxt nLrcleoticle-s in -Sanqcl' I)N,\ sccluerlciug?

.r)'lirc-r i.rct ris pl'iurcrs l.rr l)\r\ potlnrcrasc.
[r] l'hcr'lcI as Plinrr:t: l.rr r,.:r',-:rre Illrr.ir i1-rtl:se .

:) l'hc_v cLrt tlrc sc(lLrcnc:cl l)-\,\ at spccilic siLcs.

J I i hct. stop synrhcsis at a spocilic sitc. so the baso at thai silc catt bL; rlctct'mincd
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Attempt this Paper on Separate Answer Sheet provided.

Q.2 Answer the folkrwing short question (10x2-20)

l lrnlist various gcnes involvecl in cyc ilevclopurcnl.

2. \\i hat is cell a[finity?
l. L)Larv lato lllap ol tnanuuals.
.1. What is a mctabolus development?

5. What is alltonomoLls cell specification'?

6. I)efine tctatogens.

7. \!hat is lole olcadlierin ch-rring cle vciopurent'.)

ti I)lfirtc crtrcirtr-rgt'ttcsis

9. (iiYc c-rarl]ltlc o l' ctrrttptl rs:ttorY I L'gcl)ul iltit)ll.

I0. \.\1hal is roll olth1'r'oid halmonc dltt ing melatltor'phosis.

Q.:

2

SEC'I'ION III

Answer the follorving questions (3 x10=30)

what is epirror;thosis? Describc cpi,r6rphic re gelcralion in salamanders linrb.

[)cline tc ratrt genes is'] l)iscLrss yariorts chctlic:ills inyolvcd in tci'atogt-llcsis'

\\'i i[c a LlcLailctl lcc()Llllt t-rtr sltiuirl (ord clcycl()l)L"llcttt itl t]latltnetls
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Attemnt this Paoer on this

QI
l

l'ncjrclc lirc corr-t:ct o ption

a) Vitamin A

c ) Vita'nin D

Vasculal sys€m altd

a. Ectoderm

c. Enooclernt

b. Goosecoil Protein

d. Nonc of the abol'e

ll 0l

f1-catcni:r is savecl Iront clcstnrcrion on the firturc clorsj sidc of anrphibian embrl'o by

a. Dishevellcd protclr.r

c. Sianrois plotein

\'[igratirrrr ()l frinroldial gtrrrt cclls in.\'ettolttr.: trccitrsilrroLtgh

a likrpodia Lr. l lag,clla

c. (lilia d. Nonc olthe above

Wlrich ol'the ibilowin-u is riol tr-ue of zururan metan-rorphosi s'?

3. Vlztlor retinal pignrent changes lioni por'1'rhyropsin to rirocltrpsin

b [-3 stiu-ulates the growlh oI'new tissnes rvlrile-f4 stirnulatcs the regrcssion of
cxist ing rlncs

. . I .inrb .irr elol:rrrcl)t slilrls ,:Lr'!ier' !!llu t.ril rrgresst,rtl

d. Position of eyes cl-ranges fi'om lateral to ltontal

4 tliien contain --- --- tissrLc.I c ralcrLrus

a)Cartilage b)\4uscle

d)All of ar;ove

irilr n

c )lrat

[';ve lens is clerivccl

6.

a. letrlrlc;lu

(. \il c:od c1'r I l

L r:ngs aro clcvelopcd ironr

a. llctoclet'nr b. Ilncloclcrm

c. \4csodernr d. Pharl'ngeal poLrches

'l . ('lclhclins arc ancltorcti ittlo r.hc i:cllbv a cotttplcr tr{'protcins

a) Oatcnins b)Noggin

c) F ib: inogen c ci 1N'lYosin

When regcleration occur tluough repatreutit1g of existing tissues then it is called

a) IJpimorphophosisrcgcnerat:otr b)Molphallaxis

c) Conrpcnsatorl rcgetrt:ratiort d) None ol'therr

is rmportant for the formatiorr of anterior -posteriol axis during

r.nanrrlaliatt de"'e loprttcn t.

b) Vitamin B

d i Vitar-nin K

excretor) olgans are devcloped tiom

b Mesoderm

d. None of the above

tl.

C.

l:ndorlcrtl

tloth lrctodcrnl & I:ndoderm

I

10



I]NIVERSITY OF THE PUNJAB
Sixth Semester - 2018

PAPER: Wildlife
Course Code: ZOOL-314 Part - II

aaa aaa aaa aaaaaaa aaa aaaa aaa
ta

! RouNo...................... :
cl oto ooaaaaoooooaaaa aaa a a'

TIME ALLOWED: 2 Hrs. & 45 Mints.
MA)L MARKS:50

Attempt this Paper on Separate Answer Sheet provided.

Question #: 2

Shortly answers the following questions each questions,

i) What is Stochastic Habitat?

ii) Two positive values of wild life

iii) Differentiate between endemic and exotic species?

iv) Differentiate between home rangc an<i territory?

v) Define Scats?

vi) Scientific importance of wild life?

vii) Differentiate between extinct in wild?

viii) Define Carrying Capacity?

ix) Two negative wild life values?

x) what is precocious?

Question #: 3
' Answer in detail the following questions.

Q. What is the philosophy and sig'nificance of wild life?

Q. Dcfine and explain in detail zoo rules.

Q. Define and explain in detail wetlands and what potential threats to wetlands.

(2x10-20)

(r0x03=30)
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uestion Sheet onlv.

Question #: I Choose the right options

01. A big park where anirnals are kept in the
open for visitors to see fronr their crrs as they
drive eround:
a) Protected area
b) Wildlife sanctuary
c) Salari park
d) National park

02. A wetland of international importance
declared as conservation site:
a) Protected site
b) Ramsar site
c) Lagoon
d) None of the abovc

03. Zoos, aquariums, sanctulries, garne
farms, provide a facility for:
a. In situ conservation
b. Ex situ conservation
c. Both a and b
d. None of the above

04. Which one of the following is not a positive
value of wildlife:
a) Aesthetic value
b) Cultural value
c) Economic value
d) Predation

05. Species introduced by accident or
intentionally bl human beings in an area:
a) Ilndcrnic
b) Exotic
c) Invasive
d) Native

06. A natural process which indicrtes thet
many hundreds of plants and enimels have
disappearcd over the eras:
a) Extermination
b) Destruction
c) Flxtinction
d) Endangered

07. Substances used by man for sustenrnce
and welfare:
a) Reserves
b) Resources
c) Luxuries
d) Benefits
08 An area where hunting and shooting of
wild animals is regulated under a special
permit:
a) Game reserve
b) Wildlife sanctuary
c) Protected area
d) National park

09. An animal that existed in psst but is no
longer present:
a) lindemic
b) Extinct
c) Flxotic
d) Feral

10. Animals found in all parts ofthe world are
known as:
a. Ihdangered
b. Cosmopolitan
c. Endemic
d. Vulnerable
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Attempt this Paper on Separate Answer Sheet provided.

Q. No.2.

i.
iii.

vii.
ix.

Q. No,3.

i.

ii
iii.

(livc short atrs\ver to thc tbllou,ing qucstion

Animal dispersal
Acid rain
Ecoclises
MTBEs
PAN reactior.r

Descrihe the lbllorvings rvith brief anslvers

Disadvantages of Globai War.ming
1-hc courposition ol Water l)ollutants
Mechanism ol Snccession in gr.owing ecosystem

ii. Canying capacity
iv. Dioxin
vi. Gi'een Flouse Eflects
viii. PCBs
x. Sustainability

(2r10)

(10x3)
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Attempt this Paner on this

back after exnirv of time limit mentione$ above.

Q. No. l. 0ill in thc sr;uare of lbe lbllorving lbr thc lppropri:ttc ansn,cr

i. Smog is secondary pollutant formed through
photochemical reaction of

a CFC & Ozone
b Soot & snt oke
c Smoke, hydrocarbons & vapors
d NO2 &Vapors

ii. CtCs a'e basically involved in

a Noise po llution
b Ozone d ep letio n
c Acid rain

d Th ermal porlution
iii. The growth in rvhich the number of an imal steadily

increase in successive generation is

(Ix10)

a

b

c

d

Exponential
LoBistic

Multiple
G eo m etric

20 db
6s db
85 db
120 db

iv. Corp uscu la r radiations are
a 0 rays

b p rays

c y rays
d neutrons

v. The most damaging sound that cause physlcal

damage is at

a

b

C

d

vi. Plants can absorb noise and reduce it by
a

b

c

d

10-15 db

20-30 db

10 db

less than 2 db

vii. Collecting and reprocessing a resource into new
product is ca lled

a recycling
b reuse

c reso u rce depletion
d su bstitution

viii The units for Loudness are

a decibel
b bel

c microbar
d dyne

ix. Troposphere is cornposed of
a mixture of N2, 02, CO2, & traces
b Ozone

c CO2 only
d N, only

x. The main cause of Acid rain i,
a CFCs

b co2 & Hro
c SO2 & NO7

d O. & Va pors
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Attempt this Paper on Separate Answer Sheet provided.

Q.2. Questions with Short Answers.

i) What is Anthropomorphism?

ii) Role of Pheromones in behaviour?

(2x10=20)

iii) What is Zeitgebers?

iv) What is Latent Learning?

v) Differentiate between cliusical conditioning and oper-ant conditioning?

vi) What is alleiomemitio behavior?

vii) Differcntiate betrveen Pol_vandry ancl Polygynl'?

viii) Two types olCommunication?

ix) What is vitalistic approach to study the animal behaviour?

x) Define acoustic behaviour?

Q.3. Questions with Brief Answen. (3x10=30)

l). Explain the ROLE OF GtrNES IN THE DEVELOPMENT OF BEHAVIOUR?

il). What do you know about PLAY as animal behavior?

III). Write a detailed notc on PAVLOVIAN CLASSICAT. CONDITTONING?
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This Paner will be collected back after expirv of time limit mentioned above.

Q.l Encircle the correct answer from the given options to each questions
l. The repetitive occurrence of same behavior is called

(1x 10:10)

2. Synthesis of early development and findings were due to

4. A great need for food is called

a. hyperphagia

b. Appetite

a. Bout

b. Event

a. Konlard Lorenz

c. LP.Pavalov

a. Blue

b. White

a. Alistotle

b. Karl von

a. Zeitgeber

b. sensitizer

10. Easily locatable

a. Agonistic

b. Acoustic

c. State

d. Behavior

c. Karl Von Frish

d. Parsad

c. Red

d. Green

c. stan ation

d. l.runger

c. operant leaming

d. migration

signals are called

c. Visual

d. Auditary

3. The color which insects cannot differentiate is

5. Animal behaviour was described In Historia Animalia for I't time bv

c. Darwin

d. Gregor Mendel

6.1'he branch of biology which deals with the study of behavior is called

a. Biology c. ethology

b. ecology d. entornology'

7. Imitation is another form of

a. Delayed reward c. Care

b. Insight learning d. Cognition

8. Lions do u,hich tvpe of foraging

a. Active corporate c. Solitary

b. Membership d. All ofthese

9. An environmental agent fiat provides the cue for setting and resetting a biological clock
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t.

ii.

i ii.

iv.

vi.

vii.

viii.

ix,

x.

SBCTION ITI

QI. What is the weightage

high weiglrtage. (10)

QII. Conrpare the Cladistic

QUL Write a detail note on

Attempt this Paper on Separate Answer Sheet provided

SECTION II: SUBJECTIVE

Q2. Write short and precise anslry€rs of following questions, (2x10=20)

What is biologicnl species concepts?

Differentiate betw,een I,ARAPAl'RlC and pERIpATlttc spcciation.

Define PI{ENON

Differentiate between LECTOTI?E and NEOTypE.

Definc SUBSPECIES.

Define BINOMIAL NOMENCLA'IURIi. i

Deline CLADOGRANI.

What is LAW OF PRIORITY?

Defi ne POLYTYPIC SPECIES.

Differentiate between VALID and AVAILABLE Names.

of taxonomic characters? Describe in detail those characters that hnve

and Evolutionary classilication. (10)

types of In tra pop u lational variations. (10)
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Attempt this Paper on this Question Sheet only.

Ql. Select the most appropriate answerfrom the given options' Cutting and overwriting is

not allowed. No marli will be awarded in 
"o.iof 

cutiing /overwriting (l x 10)

l. Discontinuorts individual vat'iation is:

A) Multimorphism B; Dimorphism C) Polynrorphism D) Gynandromorph

The scientific name of a gentrs is -.
A) binomial B) trinomial C) uninomial l)) nonc

What is most important on the field lable of taxonomic collection

A) Date of collection S) St* C) Name of Museum D) Exact Locality

Super species belong to -------------categol'y'

A)'specific B) higher C) infraspecific D) none

Names of a taxon that are spelled diffe rently are known as

A1 ,yrony-. B) Iromonyms C) Antonvnr D) neonym

If type designated by original :rttthor in original tlescription it rvill be liuo*'n as

A) holotype B) lectotype C) neofype D) paratype

According to Evotutionary specics corrcept' tl:"i:t it o

A; popul"ation B) phe nolr C) lincage D) None

lv.

viii. A derived state in evolutionary sequence of homologous character.is

A) Autopomorphies B) apomoiphy C) synapomorphies D) polyphyly

ix. Trxon is a

A; nu*" B) rank C) group oI organisms D) species

x. Morphologically similar but reprotluctive isolated tp"::tt 11::ltl-
,l; suUspelcies B) type species C) sibling species D) superspectes

Il.

vl.

vtt.
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(iii)

a.

(iv)

(v)

a.

(vi)

a.

tvii)

a.

(viii)

(ix)

(x)

Attempt this Paper on this Question Sheet only.

Q.l. Cltoosc thc Correct Otre:

(i) Altered fbssils ale iburrd ir.r

a. Antber b. lce c. Oil Seepage c[' Sartdstoue

(i,) Tltc couvcrsiorl o1'ot gatlic rlltlttcr iirto st<rnc is cailecl

a. Petrillcation b. PalaeorrtologY c. Sedinrentatrorl d. CeotogY

Dinosaurs are index fossrls of Era

Paleozoic b. Mesozoic c. Cenozoic d' Archaeozoic

The IGNIIOUS locks produced by MAGMA called

Plutonrc b. Volcar-ric c. Contact d' Regional

Thcgeologicalclrangesutrderwentotleartl'raredocutnetrtedas

Era b. Period c. Eon d. Epoch

The genus HOMO is an inclex tbssil of Epoch

Plristoce nc- b. Iloloccnc c lv{iocerle d Pliocertc

ilrlst tccottl rll' l'roilo,,crtlcit is littovr'tr as

[rr.ot1,l6p115 b. Protonwt\,x c. Matnntuthu.s d. lvloerilherium

The Camels and Llamas originated in

a. Sotrth Arnerica b. North Attrelica c' Alrlca d' Asra

The rale lbssils ar.e fouud itr roclcs

a. Seclinrentaly b. Plr-rtonic c. Metanlorphic d' Volcanic

Preniolirt's are larger thall tllolars iti

a. I Iorse b- Carnel c. Matt d. Elephrnt

{l x l0: t0}
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Q.2. Dcliue llre Follorving'l'errns:

l. Petriilcation

3. Merychippu:;

5 S irval ilis

1. CopLolites

L). Volcanic ancl Plutonic locks

Q. 3. Write short uotes on the lollorvings: t30l

a. GEOLOGICAL TIME SCALE.

b. Evolr-rtionary history of MAN.

c. FOSSILIZATION.

ll0.r2:201

2. Archaeopter))x

4. Geosphere

6 Precanrbriarr lifo

8. Paleobiology

10. Mamnroths

{ t0}

{10}
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Q2. Write short answers of the following questions.
Value of Mammals.
Enumerate two By-products of poultry.
Two important measures for control of l{ouse-flies.
Two recognized forms of malaria caused by different species of
Plqsmodium.
Two wild species of Honeybees.
African Sleeping Sickness.
Appl iances for Sericulture.
What is Rigg's disease?

Two important edible Freshwater Fishes.
Control of Mosquitoes.

Q3. Write extensive answers of the following questions.

Economic importance of Protozoa.

Pests of Cotton.

Lac Culture.

l.
11,

iii.
iv.

vl.
vll,
viii.
ix.
x.

(10x2=20)

(3x10-30)
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1. Methods of Beekeeping for production of Honey is called:

a). Sericulture

2. DDT is:

b). Apiculture Silviculture

a). A Non Degradable Pollutant b). An Antibiotic c). An Antiseptic Agent

3. Filariasis or Elephantiasis is caused by:

a).TrichurisTrichiura b).Wuchereriabancrofti
c). Ent er ob ius v er mi cul aris

4. Fasciola hepatica is commonly known as:

a). Intestinal Fluke b). Liver Fluke c)' Lung Fluke

5. African Sleeping sickness is due to the parasite namely:

a). Trypanosoms cruzi b). Trypanosoma gambiense

c). Trypanos oma rhodesiens e

6. The Staw itch or Harvest Mite is a pest of:

a). Men b). Men and Insects c). Insects

7. Pyonhoea of Rigg's disease is caused by one of the following:

a). Entamo eb a gingiv al is
c). Entamoeb a his t o lyt i c a

b). Entamoeba coli

8. Which of the following Honeybee is domesticated:

a). Apis Florea b). Apis Dorsata c). Apis mellifera

9. Xenopsylla cheopis is vector of one of the fotlowing diseases:

a). Plague b). Cholera c). Typhoid

10. Cultivation ofFishes in artifrcially prepared ponds is called as:

a). Sericulture b). Apiculture c). Aquaculture

Attempt this Paper on this Question Sheet only.
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Q.2

Q.3

Q.4

Attempt this Paper on Separale Answer Sheetprovided

Give short answe r of the lbllorving
i. Wh,v staining techniqr.res are r"tsed for microolganism?
ii. Give morphologicai characters of alga.
iii. Who is Leeuwenhoek? What contributions he madc for

Microbiology?
iv. What is r-neant by endospole? Name some bacteria witir

endospores.
v. Give the chemical composition of bacterial cell wall.
vi. Wh,v nitrogen is essential for the growlh of bactetia?
vii. Wl.rat do yon understand by rcsolving porver and niagnification of

rnicloscopc?
viii. Write Koch's postulates

ix. Summarize the ntttritional classification of n'ricroorganisms.

x. Whal is rleant by ar-rirnalcttles?

Writc brir:I'notc on the follorving
a. Classily rniorobes on tl.re basis of pH.
b. Growrh curve of unicellular microorganisrn
c. Charactcristics and occLlrrence of metiranr,rgeus

ci. Pure culture
e. Synclrronous growth

Discuss dilferences between Grart's ncgative and Gram's posit'ive bacteria

with the help of labeled diagrams.

2xl0=20

4x5=20
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vt.
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[,ncircle thc corrtct aus\rcr
i. Grarn's staining is a type of staining

A) Simple
B) Special
C) Differential
D) None of tlresc
During this phase, the microbial cells divide steadily at a constant
rate and log of the nnurber of cells plotted against time results in a
straight Iine
A) Lag phase

B) Exponential phase

C) Stationary Phase

D) Norrc olthcse
Proof the germ theory of disease
A) Koch
B) Pasteur
C) Pasteur and I(oi;h
D) None of these
Media developed to enhance the gronth and predominance of a

palticular lype ol bactelia ancl to suppress the growth of unwanted
rniclobes are called
A) Sclective nreriia
B) Em ichment nredia
C) Differential rnedia
D) None of these

Vaccination associateil with snrall prox discovered
A) Eclu'ald Jenner
B) Joseph l-ister'
C) Louis Pasteur
D) \one o1 llrese
Nitrates NO3 that arc not used by plants are reduced to gaseous

nitlogen eurd ale libcrated to atmosphere by certain groups of
micloorganisms in a process called
A) Nitlillcation
B) Denitrification
C) Nitrogen fixation

D) None ol'these
Glam l-ve bacteria reta.inecl color due to the formation of complexA) CV-r
B) CV-II
c) PS-r
D) None of these
Bactelia that grorv in the presence of 2lYo oxygen
A) Aerobic
B) Anaerobic
C) FacLrltatii,e anaerobic
Dl Nonc oi rircse

Nuncncal l axonouil' clcpends on
A) % similarity index of strains to be compared
B) Intuitive method of classifying bacteria
C) Gcnetic relatedness
D) All olthese
Bacterial axial filaments are also called
A) Pili
B) Srrlks

1x10:10
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Q.2 Give short answcr of the following

Write ger-reral scheme for detection of coliform group in water.
What is rneant by composting? Write its application.
Diff'erentiate betr.veen hot sterilization and cold sterilization.
Write brielly about bacteriological fiIters.
Wlial is chemotherapeutic agent? Give an examples.
Write the types of infections.
Discuss cliscovery of penicillin briefly.
Diflerentiatc betwccn mode of action of cL'y and nroist heat to control

Q.3

the microorganism.
ix. Write major sources of bacterial contamination of milk.
x. Explain ti.re term biorernediation.

Write brief note <ln the following

a. Characteristics of ar-rtibiotics that qualify thern as chemotherapeutic

agents

b. Control of microorganism by low temperature.

c. Scope ofindustrial bioteclinology in food production.

d. Characteristics of exotoxir.rs and endotoxins.

Write a dotail notr on wastewater treatmcnt proccsses.

2xl0=20

4x5=20
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Q. I Choose/I.ill thc best possible option
i. The mixtures of iodine with surface-active agents act as carriers and

solubilizers for iodine
A. 'f incture of iodine
B. Iodo-carricr
C. Iodophors
D. None of these

ii. The temperature 12 1 oC is maintainecl iri autoclave at
A. 15 pascal
B. 15 psi
C. One atmospheric pressure
D. r.,,-or-rc of thcse

iii. 'l'he time in minures ro rcduce the population by 9Oo/o is termed as

A. Decimal reduction time
B. Thermal cieath tinie
C. Percent death time
D. None of these

iv. Which of the following are used on living tissues
A. Antiseptics
B. Disinfections
C. Antibiorics
D. None of these

v. The 5yo solution of used as disinfectant caused protein
denaturation
A. Phenol
B. Alcohol
C. I-{alogens
D. None of thcse

vi. 'l'he olganisms create ploblems of odor, color and taste or cause
obstruction ol waler' flovi is considered as
A. Slinre tblnring
B. Nuisance organism
C. Pitli organism
D. None of these

vii. Antibiotic having antiturnor activity
A. Penicilin
B. Anthlaruycin
C. Nitrofurans
D. Interfelon

viii. Erytl-rromycin bclongs to the class of antibiotics known as

1X.

A. Oxytetracycline
B. Macrolide s

C. Streptonrycin
[). None of these

\Vhich is nrost cller:tive pliysical ntetltoil to kill bacteria
A. Dry hcat
B. Moist heat
C. Irreezing
D. None ol thcsc

l).xaulple ol rod shaped bacteria is
A. E.coli
B.lJucilius su btilis
C. Pseuclomonas
D. All of these

lx10=10


