PRESIDENCY COLLEGE, CALCUTTA
DEPARTMENT OF PHYSIOLOGY, UG ADMISSI0N TEST 2007
FULL MARKS : 100 TIME ; 2 HOURS

Read the instructions carefully, All questions are to be answered in the blank spaces in guestion paper fizell.
Figure in the margin against each guestion indicates its full marks. Owverwriting is not permissible. For
numerical problems, rough works are to be shown clearly. Exten sheet may be nsed for rough work only.

LUse of cafcalatnr s forbidden.

1. ia) Head the following puragraphs and answer (he questions as precise as possible.

The immune system responds o a variety of noninfectious forcign materials, inchding pollen, drg:,
certuin foods, bee or wasp stings, and the chemicals in such plants a8 paison oak und poison fvy.

An allergy is an inappropriate, overreaction of the immune system. Common allesgies are hives, hay
fever, asthma, and eczema Antibodies belonging to the g clase trigger the resction by combining wilh both the
antigen and the surfaces of mast cells, which are noncirculating cells that form pan of cannective tissie, to cause
the rebease of large amounts of histamine into the blood stream. Histamine, & normal Inftintor of the inflimmatory
response, stimulates the dilution of areries and increased permeability of capillaries that result in Aukd buildup i
the interstitin] areas of the affecled tissues, Sneczing, coughing, itching, difficulty in bresthing, and rashes ane il
synypioms of an inflanmatory responsc in o panicular region of the body.

A severe allergic resction, colled anaphylactic shock, occurs when large omounts of histamine are
suddenly released by the mast cells. All the peripheral areries ditate of once, causing a prasipitous drop in blood
pressure, or shock. 1i s Tatad il rol immsediately tremied.

Adlergics are treated with drugs that cause vasogonsiriction  antihistantines i the cese of normal allergic
reactions and cpinephrine in the casc of anaphylactic shock.

©: Mame the substances of plani, animals and other origin to which immupoe systen respond immediately.

b
J: Define allergy, Give cxamples, _ [+1=2
0 What are mast celis? %
: Whai is the relation between allergy and inflammuatory responses? Mention the symptams of an
inflammatory response. 24]=3
): What is an anaphylactic shock? How il oceurs? Yk W |

): What should be the basic principhe of treating an allergic paticnt?



3

I Indicate True [Ty or False (F) WX - In

{a) Ohive oil is ¢ moncunsamirated Fa
(b} Most inmature [vinphocytes are formed prior to bird, iy
(o) Killer 1-cebls secrele interleagins. ——=-ss--—- -
(dilysoryme kills by destroying the machinery tor DM A replication. x e
{e) The ‘thermostat” in human 5 in its hypathalamos.
(D Glucose [s rermoved from the fittrate 81 e loap of Henbe e
{2} Human eacrete niteogen in the form of ammonium fons,
(W) The esmorezulatory tissue inall animals is epithetiel - =

(i} Liver cam convent glycernl of trighveeride inte glycopan, sse-. —am
(i} 1Mgestive cnomymes are relenszed by the pancress in fesponse to the hormone insulin,—--—ecee =
(k) Mucin s a glvcoprotein. da sty
{1y Mdosr digestion and all ahsomprion of food take place in the stomack, - -
(m) Inactive eneeyme precursors are callad symogeans.
(1) Humans with a diet deficient in ar lcast one essentia! nutrient s said to be undernourished,——-———-
{0) Another term for digestion is dehydration synthesis, -
{p) Breathing ratc in humans i3 controlled by thalamus. e -
(q) A low-protein diet may develop hypotension,
ir) A polymer is formed by dehydration synthesis.—---

(53 Transcription mkes place in the cyophasm of o cell e .
() DMA s surrounded by proseing called histones, e rmrm e emm

3, Give one word or ove septence answer :

{2} Draw a water moleesle. fs it o polar or nonpolar molecule 7 Why 141t:1=3
b} Name the energy available for doing work from slucoge. —— oo e oo 1
(c) What iz accomplished by the last two steps of aloohol formentation?—- — - nnmmas 1

id) What are monoclonsl antibodics”? How these can be produced? Why these are called ‘magic bullets™?

Wiy i this such an exciting development? H—1+2=5

(e} How do kidneys contribute 1o homcostasts?! 2

(A Which chamber of the heam has the thickes, moscular walls? ———— 1
() What i= indicated by o heant ‘munmurc®? - - v - 1
|,'|1'|. Where docs cachangs of malerials between hiond and interstitial Muid ocounsTem———————————— - 1
(i3 Who are the chief regulators of human blood composilion—am———- 1
[‘J What are the major homeostaric centers of human brsin f——-— e oo
(k) Which type of tissve changes the diameter of & blood vessel T--r e I
(11 What is called & chylhmic phenomenan that occurs abaut every 24 hours?- I
{m) What are the monomers that are common fo KNAATP and NATI?--- 1
(nd What makes cell apoptosis different from necrosia? 2




3
4. Match the respiratory air volumes with the values indicated with capital Fetters in the figure, 6 X2 =3

1
...... I. Tatal lung capacity o

_____ 2. Expiratory reserve volume
semseeee 3. Vital capacity
Pﬂ U h
9
QL 4} T

——eee i, Inspiratory reserve volume

Lnag vl (LY

cememnnees &, Residual volume

——=—==r= 5, Tidal volume
: = = -'-_-l';_.i__.=.=i—
&  Indicate the comrect answer by underlinimg ( Overwriting will dedusT marks) X b =20

{i) In order to waier become vapour, there mist be sulTicient heal energy o
{apbreak s hydrogen bonds (b break its covalent bonds (o) lower Its specific bear (d) raise ils specific heat,
{ii} The enormous diversity of protcin molecules ks due mosily to the diversity of
(n] amino grosps on the amino ackds (b) R groaps on the amine acids (o) amino acid sequentes within protein
inalecules {d} peptide bomds.
(hily DNA s unique among molecules in that it can
() form multipolymer complexes (bl come apart and re-form (c) withstand very high temperatures (d) seplicate
itsell.
(iv) A moleeule of ATE is strocturally most similar to a molecule of
() RMA nuelestide (b) DDMNA nucleatide () amino acid (d) fany acid,
(v} In most metabolic pathways, all needed enzymes are arranged together, in a multiongyme complex, with u
()} solution of ATP (h) membrane (¢) quatemary protein (d) co-cnzyme.
{¥i) Which of the following is a type of intercellular junction between animal cells?
(a} middle lamelia (b) plasmodesma (o) desmosome (d) glvcocalys.
{vil) The most sbundant lipid in @ cell membrane is
(8) phospholipid (b)steroid (¢} cholesterol  (d) cutin,
iviid) The asmotic pressure of pure waler is
{a)d  ¢h) 1 (e} 10 ) 1060
{3} An inpat of energy is required for which ane of the following?
(a) diffusion (b)) osmoasis (c) faciiimed diffusion  (d) sctive ransport.
(x} Which of the following substances does nof pass across membrancs by simple diffiesios ?
i) Oy by €0 {edH' (dy H:
(i) Each chemical resction in coliular respiration requires
(a) a molecute of ATP (b)a molecile of FAD (c) a malecule af NAD (d) a specific enzyme.
(i} How muny molecules of oxygen gas are used during the glycolysis of one glucose molecale?
@0 (b1 (cyls (d)38.
(xiii) In the conversion of pyruvic acid 1o acetvl coeneyme A, NAD" is
(m) oxidized (b) reduced (e} broken 1o pne=carbon units (d) somertzed,
ixiv) Cocnzyme A, which combines with acetyl group, s formed in part from
(w) #ine {b) iron () vitmin A (d) one of the B vitamins.
{xvh Al the end of the Krebs cilric acid cvile, most of the eénergy removed from the glocose moleeole has been
transferred to
(a) NADH and FADHs (b} ATP  (c) oxaloacetic acid (d) ciiric acid
(xwi) Within the mitochondrion, the proton gradient develops across the
{a) inner membrane (b) ;uter membrane (c) inmermembrane space (d) matrix.
{xvwii) DNA replication oceurs in which phase of the cell eycle?
(e} proplase (b)) interphase (o) anaphase (d) telophase.
(xviti) The experiment in which it was shown thai DNA s the genetic material in the bacierlophage b the
(a] Meselson-Stahl expt (h) Franklin-Wilkins expi (c) Hershey-Chase expi (d) Delbrick-Lurio expe,
(xix) In the double-helix model of DNA, cach base pair is how far Trom the mext base palr 7
(@) 0034 nm (b} 034 nm (¢} 34nm (d) 34 nm
{xx) The growih of heman populziions s mosi rapid in
(n) tropical and subtropical regions (b) temperate regions (0 Asia (d) Morth americs
{xxt) Proportion of young individuals is highest in case of
(8} declining populztion (1) stable population {¢) both {a) and (b) () expanding pogulation
{xxii) Which of the following organs develops first?
(a) liver (b) heart (c) notochord {d) kidoeys



{axiiih The acrosome of 3 3perm containg
() hydrolytic enzymes (h) DNA (o) mitochondreie [d) fractose
{xxiv} A cell formed from cleavage B called a
{a) blastemere [b) morulz () blastula (d) Bastopors
(xxv} External fertilization oceurs almost exclusively in habitats that are
() tropical [bY mosl (¢ warm (d) crowded.
fxxvi) The neurotransmitter hetween 4 motor neoron and a muscle cell is
(&) serotanin {b) endorplin () dopamine (d) acety] chaline,
{xavii) An exygen debt develops during
(2} retanus (b sarcoplasmic reberse (o) nmucrobic work (d) aerohic work.
{oaviiiy A muscle cell is & muscle
() bundle (b} fbre (e} fhil (d) Glamel
(xnix) The wenrons of a person with diabetes mellitus do not produce sufficicnt
(a) ATP (o) faty acids (c) enzymes (d) sterpids,
(xxx) All the hormones of the ndrenal cortex are synthesized from
(2 tyrosine (b glycoprotcing (¢} cholestarel (d) fats.
{axxi} The pineal gland is loeated
(@} on the kidneys (b in the bram (c) bencark the thymus sland (d) beneath the thyruid eland
{uuxii) Hypothalamic releasing bormones reach the nulerior pituitary gland by way of
48] the posterior pituitary gland (b) lymphitic vessels (o) Mood vessels (d) axons.
{xxxiii) Which of the following hormones is a modified aniinn acid?
(a) prostaglandin (b ¢strogen () Epincphrine (d) proeesterone
ixxxiv) Animal tissues that syinibesize hormones are closely assoclated, and sometimes resembie, cells of the
(a) immune system (b} embryonic mesedenm (c) circulatory system (d) nervous syslem.
(xxxv) Most of what we “taste’ in food is actonlty
(a} imagined by cur cerebral cortes (b) a memory from childhood () edaurs (d) normal components of saiivi.
(xxxvi) Sovnd is emplified by the
{a) pinna {b) ympanic membrane (o) bosy ossicles () round window,
{xxxvii) The structures in a homan thet provide balance are located in the
{almuder ear (hpmiddle car (e inner car (d) Evstachian whe.
{xaxviii) Before environmental information ean be transmilted to the brain, it must always be
(a) transduced (b inteprated (o} amplified  (d) modulated.
faxxin) Which of the following is a structure in the mesencephalon?
(&} inferior colliculus (b) cerebellum (¢} thelamies id) mammifiary hody.
(ax%%} The virus that couses ATDS parasitioes
fa} B cells (b) eytotoxic T cells (¢ kelper T cells (d) the membranes of Ivmph nodes.

6. Match the pair : B a3
----------- |. Tarsal gland {#h secreles ear wix
R I Owptic radiation (b} vibrutes in response 1o gound waves
FREPr — 3, Uiliary body (c) transmit sensory inpulses
---------- w4, Basilar membrane  {d} secretes fear
semmmeanee 5 Lacrimal gland {e) secroies un oily substance

--------- —- . Cerummous gland () secreles aquenus humor

Lahel thwe structores indicazed in the figure to e right X =

el P oA LY = AL




8 (&) A laboor weighing 4.0 kg walks up 10 stairs of height 20 cm each in 5 seconds. Find the horse power of the

{nbusur,
2

{b) What would b the peripheral resistance (R ], if the mean aortic pressure i3 0 mmHg and the kel ventrigaiar
output s 90 mlrs? I

(¢ ) A lens has a principal focul distance of 025 m_ What would be e relfructive power of the lens? |

(d) Fird the position of an object placed in front of a concave mircor of 13 cm foeal fenpth so as 1w pet an image
magnified three mes, 2

te) Find ar what temperature the velocity of sound in air is 1% times the velocity at 790, 2

() 90 gm of sulphuric acid of speeitic gravity 1.8 15 mixed with 90 gm of water, It the specific gravity of the
mixture is 1.5, find the contraction of the mixed Hgwds.

bk



9. {a) Calculate the amount of energy (in keals) produced when | gm of substance is compleiely converted ina
CRErEy. 2

{h) 0.5574 gm of a metal was converted into 0.6817 gm of oxide, The gpecific heat of the metal is 0063, Find the
exact atomic weight, 2

() Caloulnte the percentage composition of anhydrous sodium sulphate. 1 molecular formuln is Me=50, 2

id1 10 ce of o solution of Hy(O, decolourised 50 coof W/10 solution of acidified KMnQy . What is the strenglh per
litre of Hy0, 7

3
(e} What weight of sodium carbonute is required to neutralize 50 o of narmal sulphurie acid? 2
1. Match the substance o conditeon with its description: BX =1
e sssemees |, Extraceliular Muid {#) plasma or interstitial fluid
i 2, Evans blue (b} dehydration
------- —— 1, Diabetes insipidus (€)1 5%=20% body water
e emeame i), [Mtraceliutar uid {d) abnormal increase in fuid volume
menrmeeeeeee= 5, Hypovolemia (e} used o measure plasme valume

B T . Hypervolemin () lack of ADH



