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CBSE SCREENING
MEDICAL ENTRANCE

SOLVED PAPER, TN

Il %, denotes the wavelength at which thé
radiative emission from a black body @afpa
temperature T K is maximum, then :

@ o T*

(b} %, isindependentof T

() AgpaT

{d) hy T

The ratio of the radii of gyratiomef a circular
dise about a tangential aRisdimgthe planc of the
disc and of a cire@lar, ring of the same radius
about a tangential a%is in the plane of the ring
is :

(a) 2:3
(4] ¥5: 46

b 2: 1__
(dy 1:V2

. A rounddise,of morment of inertia /., about its

axisy perpendicular to its plane and passing
through'its cenwre is placed over another disc
ofymoment of inertia [; rotating with an
angular velocity o about the same axis. The
final angular velocity of the combination of
discs is:

Izw
@ % ®) w

Lo (I + I;)o
{a)] Eﬁ; {d} T

4. A ball of mass 2 kg and another of mass 4 kg

are dropped together from a 60 feet tall
building. After a fall of 30 feer each rowards
garth, their respective kinetic energies will be
in the ratio of :
(a) v2:1
(0 1:2

M) 1:4
@ 1:v2

. An electric dipele has the magnitude of its

charge as q and its dipole moment is p. It is
placed in a uniform electric field E. If its dipole
moment is along the direction of the field, the

force on it and its potential cnergy are
respectively :

{a) 2g9E and minimum

(b} qE and pE

() zero and minimum

(d) gf and maximum

. A coil of 40 I inductance is connected in series

witharesistancesf8 ochmand thecombinationis

joined tothe terminals of a 2V battery. The time

constant of the circuit is :
(a) 53 (b)Y 1/53(c) 40s (d) 203

. One mole of an ideal gas at ap inidal

temperature of 7 K does 6R joules of work
adiabatically. If the ratio of specific heats of
this gas at constant pressure and at constant
volume is 5/3, the final temperature of gas will
be :

(a) (T + 2.4)K
() (T + K

() I -24)K
(d) (T - 4K

. A battery is charged at a potential of 15 V for

8 H when the current flowing is 10 A. The
battery on discharge supplics a current of 5 A
for 15 H. The mean terminal voltage during
discharge is 14 V. The “watt-hour” efficiency of
the battery is :
(a) 82.5%
{c) 90%

{(b) 80%
{d) 87.5%

. The electric resistance of a certain wire of iron

is R. If its length and raduis are both doubled,

then :

(a) the resistance will be doubled and the
specific resistance will be halved

{b) the resistance will be halved and the
specific resistance will remain unchanged

{c) the resistance will be halved and the
specific resistance will be doubled

(d) the resistance and the specific resistance,
will both remain unchanged



10. A galvanometer acting as a volimeter will

11.

12.

13.

14.

15.

have

{a} a high resistance in parallel with its coil
{b) a high resistance in series with its coil
{c} alow resistance in parallel with its coil
(d) a low resistance in series with its coil

When three identical bulbs of 60 W, 200 ¥V
rating are connected in series to a 200 V
supply, the power drawn by them will be :

{a) 60W {(b) 180W

(¢} 10W (dy 20w

Resistances n, cach of r ohm, when connected
in parallel give an equivalent resistance of R
ohm. If these resistances were connected in
series, the combination would have a
resistance {n ohms, equal to :

(@) n*R  (b) R/n* () R/n (d) nR

The unit of permittivity of free space, g, is
(a) coulomb/newton-metre

(b) newton - merre?/coutomb?®

(¢} coulomb®/ newton - metre®

(d) coulomb®/ (newton - metre)?

Five equal resistances each of resistance R are
connected as shown in the figure. A battery of
¥ volis is connected between A and B. The
current flowing in AFCEB will be :

v v
(a) E' (b} R‘
v 2V,
© 27 @ 7

A galvanometer of 50 Q resistanice has 25
divisions. A current'of 4 x107% A gives a
deflection of creNdivision. To convert this
galvanometepinto avoltimeter having arange of
25V, itshouldbe¢ennected with aresistanceof:
fa) 25085 asa shunt

fb) 2459 asa shunt

{c) 2550 Q) int series

{d)\2450Q in series

16.

17.

18.

19.

20,

21,

A 6V battery is connected to the terminals of a
three metre long wire of uniform thickness and
resistance of 100 2. The difference of potential
between two points on the wire separated by a
distance of 50 cm will be :

(a) 2V by 3v

1V {d) 1.5V

According to Einstein's photoelectric equation,
the graph between the kinetic energy of
photoelectrons ejected and the frequency of
incident radiation is :

Kinetic energy
Kinetic energy

Frequency Fraguency
{a) (b

Kinetic energy
Kinetic energy

Frequendy Frequency
() (d)

Aalcleus represented by the symbol ;X has :

{a) Zmneuirons and A - Z protons

(b)) Z protons and A — 2 neutrons

(c) “@yprotons and A neutrons

() A protons and Z — A neutrons

The dimensions of universal gravitational

constant are :

@ MTEPTE @) T

© M2 T% (@ MPLEET

If in a nuclear fusion process, the masses of the

fusing nuclei be m; and my and the mass of the

resultant nucleus be sy, then :

(@) mg=m; +my (b} my=]m —my]

{€) my <(m +mp) (d) my>(my +my)

In semiconductors at a roem temperature :

(a) the valence band is partially empty and the
conduction band is partially filled

(b) the valence band is completely filled and
the conduction band is partially filled

(c) the valence band is completely filled

(d} the conduction band is completely empty



22. The peak voltage in the output of a half-wave

23.

24,

25.

26

.

27.

diode rectifier fed with a sinusoidal signal
without filter is 10V, The DC component of the
output voltage is :

(@) 10/V2V ®) 10/zV

fc)y 10V (d) 20/nVv

A mass of 0.5 kg moving with aspeed of 1.5 m/s
on a horizontal smooth surface, collides with a
nearly weightless spring of force constant
k = 50 N/m. The maximum compression of the
spring would be :

®—

(a) 0.15m (b) 0.12m

(¢} 1.5m (d) 0.5m

The output of OR gate is 1 :

{a) only if both inputs are zero

(b} if either or both inputs are 1

{c) only if both inputs are 1

(d} if either input is zero

In a p-n junction photo cell, the value of the

photo-electromotive  force  produced by

monechromatic light is proportional to :

(2} the barrier voltage at the p-n junction

() the intensity of the light falling’on the cell

{c) the frequency of thelight falling'on'the cell

(d) the voltage applied at the p-n junction

The Bohr model of atoms *

(a) assumes that the_angular momentum of
electrons is quantized

(b) uses Finstein's phowelectric equation

(¢} predicts continuoushemiission spectra for

(d}

aroms

prediets, the same €mission spectra for all
types of aroms

The toefficient of static friction, p, berween
block Aot mass2 kg and thetable as showninthe
figure,is0.2. What would be the naximum mass
value of block B so that the rwo blocks do not
mave)? The string and the pulley are assumed to
be smooth and massless : (g =10 mws%)

2kg - A

28,

29.

30.

(a) 20kg (b} 4.0kg

(c) 0.2kg {d) 0.4 kg

Which one of the following statements is irue

for the speed ¥ and the acceleration a of a

particle executing sirnple harmonic motion ?

{a) When v is maximum, a is maximum

{b) Value of a is zero, whatever may beythe
value of v

{cJ When v is zero, ais zero

(d) When v is maximum, ais zer®

Two springs of spring constants\k, and k., are

joined in series, The elfeefive spring gonstant

of the combination is given by :

(@ ik,

(b) (ky + k)2

() K + ks

(d) kyk,/(ky + kg

Of thed diodes@shiewn in the following

diagrams, which)one is reverse biased ?

(a)fO i
1oy
*nR
-5y
i
= i A
-0V
+5Y
%R
i g
N Tuov
A
d O | AW
) +5Y [4



b,

31.

32.

33.

34.

33.

A wheel having moment of inertia 2 kg-m?
about its vertical axis, rotates at the rate of 60
rpm about this axis. The torque which can stop
the wheel's rotation in one minute would be :

2r hs

(a) EN‘HI (b) EN-I‘H
s T

(e 18 N-m (d) 18 N-m

Consider a system of two particles having
masses m, and mg. [f the particle of mass r, is
pushed towards the mass centre of
particles through a distance d, by what
distance would the particle of mass my move
so as to keep the mass centre of particles at the
original position ?

m1 m,

(a) m-l + m_o_ (b) m2 d
my

{c) d (d) e d

-2 - = -+
If| A xBj =3 A B, then the value of | A ~ B
is :

(a) (A% + B*® + AB)Y?

2 2+5~1§5_)V2
{b) (A + B 5

{c) A+B

(d) (A%+ B*+ V3 AB)?

A car is moving towards a high cliff. The car
driver sounds a horn of frequency f. The

reflected sound heard by the driver has a
frequency 2f. If v be the velocity of sound, then

the velocity of the car, in the same velocity
units, will be :

¥
(a) "J—ﬁ
© }

(®)

pal e Wl

()]

A beam of light composed of\red and’green

rays is incident obliquely at a point™ the face

of a rectangular glass slabdbWhen coming out

on the opposite parallel face, the'red and green

rays emerge from :

{a) two poirits, propagating in two different
non-parallel\direétions

(b) two peints, propagating in two different
paralleldirections

(c) one peint propagating in two different
directions

(d) one )point propagating in the same
direction

36.

37.

38.

39.

41.

The density of newly discovered planet is twice
that of earth. The acceleration due to gravity at
the surface of the planet is equal to that at the
surface of the earth. If the radius of the earth is
R, the radius of the planet would be :

(a) 2R (b} 4R

1 1
{c) ‘—}R {d) ER

The refractive index of the material of a prism
is 2 and its refracting angle is 30° One of the
refracting surfaces of the prism is made a
mirrer inwards, A beam of monochromatic
light entering the prism from the other face
will retrace its path after reflection from the
mirrored surface if its angle of incidence@nithe

prism is :
(a) 45 (h) 60°
() 0° (dy 30°

A stene is tied to a string_of length Jand is
whirled in a vertical circie with thelother end
of the string as the centrey At a éertain instant
of time, the stone is at its 16west position and
has a speed w. Theymagnitude of the change in
velocity as itfreaches a “position where the
string is horizenfal (glbeing acceleration due
to gravity} is :

(2)_ 2@ gl ®) Ju - gl
() w2 @ Jagl

A particle of mass my is moving with a velocity
v, and another particle of mass m, is moving
with a velocity v,. Both of them have the same
moementum but their different kinetic energies
are E; and E; respectively. If my > mj then :

£ _m
() By <E, ® Fh=k
(C) E] )‘Ez (d) El =E2

A bullet of mass 2g is having a charge of 2uC.
Through what potential difference must it be
accelerated, starting from rest, to acquire a
speed of 10 m/s ?

{a) 5kvV (b) 50kV

(€Y 5V. (d) 50V

In India electricity is supplied for domestic use
at 220 V. It is supplied at 110 V in USA. If the
resistance of a 60 W bulb for use in India is R,
the resistance of a 60 W bulb for use in USA
will be :

@R MR @5 @35



42.

43.

44.

45.

46.

47.

51.

The magnetic flux through a circuit of
resistance R changes by an amount Adin a time
At. Then the total quantity of electric charge Q

that passes any peint in the circuit during the
time At is represented by :

_1 A L)
(a)Q—"R’-‘E be'Q—” .

- ad -p &
(C)Q'm (Cl)Q--R.M

The equation of state for 5g of oxygen at a
pressure P and temperature T, when occupying
a volume V, will be :

(a) PV =(5/32)RT (b} PV=5RT

(c) PV =(5/2)RT (d) PV =(5/16)RT

‘The half-life of radium is about 1600 years. Of
100 g of radium existing now, 25 g will rernain
unchanged after :

(a) 4800 year (b} 6400 year

{c) 2400 year {d) 3200 year

M, denotes the mass of a proton and M, that
of & neutron. A given nucleus, of binding
energy B, contains Z protons and N neutrons.
The mass M(N, Z) of the nucleus is given by ;
(a) M(N, Z)=NM,, + ZM , - Bc*

(b) M(N, Z)=NM,, + ZM, + Bc*
() M(N,Z)=NM, + ZM, - B/c*
(d) M(N,Z)=NM, +ZM, + B/c*

The phase diffcrence betweer, twofwaves
represented by

¥y =107% sin (100t + (x/5075%0, 5jun

48,

49.

kilometre from two objects. The minimum
distance between these two objects, which can
be resolved by the telescope, when the mean
wavelength of light is 5000 A, of the order of :
(8) 0.5m (b) 5m

{c) 5mm {(d) 5em

Ablock of massmis placed on asmocthwelzeof
inclination 8. The whole system is accéleratcd
herizontally sothat the block does negslip enthe
wedge. The force exerted by thefwedzelon the
block {g is acceleraticn due to gravity) willbe:
(a) mgeost (b) migsin @

(¢) mg {d) (g /cosd

Three particles, each of massimgrams situated
at the vertices of amequilateral triangle ABC of
side [ cm {(as shéwn in'the figure). The moment

X

A B Y
m ' m

of inertia of the system about a line AX
perpendicular to AB and in the plane of ABC,
in gram-cm? units will be :

(a) (3/4) m (b) 2mf?

© (5/4) mf (d (3/2) mt®

two species are not isostructural, is :
() SiF, and SF, (b) 103 and XeO,
{(c) BH, and NHy  (d) PF; and SF;

¥2 =107 cos[100¢ + (£/50)] m 50. Energy E of a hydrogen atom with qr;récipal
where x is expressedin meires and t is quantum number 7 is given by £ = 2 ev.
expressed in segonds, is appreximately : The energy of a photon ejected when the
(a}) 1.07 rad (b) 2.07 rad electron fumps from n = 3state to n = 2 state of
(c) 0.5 rad (d) 1.5 rad hydrogen, is approximately :

A telesGope has an objective lens of 10 cm (a) 1.5eV (b) 0.85eV

diamerer andyis situated at a distance of cne {c) 3.4eV (d} 1.9ev

Among the following, the pair in which the  52. The rate of first order reaction is1.5x 1072

mol L' min™! at 0.5 M cencentration of the
reactant. The half-life of the reaction is ;

(a) 0.383 min {b) 23.1 min
(¢) 8.73 min {d) 7.53 min



S o e’

53.

54.

55.

56.

57.

58.

59.

Which of the following is responsible for
depletion of the ozone layerin the upperstrala of
the atmosphere ?

(a) Polyhalogens (b) Ferrocenes

{¢} Fullerenes (d} Freons

Which one of the following structures represents
the peptide chain ?

|
fa) - Me- G N— G Nif — C— NH
|
_ Do T
() n—C—C—C—C—N- C—C--C
: [

f¢) N—C—C- N—C—C--N
H 0 H
[ |

| ! ) |
(dY - Ne—C— i — =N T J\-_rl,—c---
: S :
| | Lo

—_——

Which one of the following can be oxidised tothe
correspending carbony! compound ?

{2) 2-hydroxy-propane

(b) eriho-nitro-phenol

(c} Phenol

(d) 2-methyl-2-hydroxy-propane

The —OH group of an alcohol or the —COOH
group of a carboxylic acid can be replaced by
—Cl using :

(a} phosphorus pentachloride

{(b) hypochlorous acid

{¢) chiorine

(d) hydrochloric acid

Reaction of HBr with propene in the presencgof
peroxide gives :

(a) isopropyl bremide

(b) 3-bromo propane

(¢} allyl bromide

(d) n-propyl bromide

which is the best description of behayiour of
bromine in the reaction/@iven below ?

H,0 + B, — HBr «0HOBr

(a) Proton accgpted only

(i) Both oxidised and reduced

(¢} Oxidisédwnly

(d) Reducedonly

In a regulér octahedral molecule, MXg the
ndmberof X — M — X bonds at 180° is :
{ay)three (b) wwo

(&) six {d) four

60.

G1.

62.

63.

64,

65.

66.

Chloropicrin is obtained by the reaction of :
fa) steam on carbon tetrachloride

(b} nitric acid on chlorobenzene

(c¢) chiorine on picric acid

{d} nitric acid on chloruform

Aniline when diazotised in coid and
then treated with dimethyl aniline gives a
coloured product. Its structure would be :

() C}-I;;,NH—@—N=NON{ ICH,
(b) CH3—®—N=N—®- NH,

(©) (CHIN—_p-N=N~" >

(d) (CHa)N—~_p—N=N-<"_ > Nily

The standard emf of a galvanic cell {B¥olving
cell reaction with n = 2 is found tesbe 0.295 V
at 25°C. The equlibrium cofistant o the
reaction would be :

(a) 2.0 x10" (b)Y 4.0 102

(c) 1.0 x10° (d) Do x 134°
(Given : F = 96500 C mol i
R = 8.314 1K ‘ol 1H

The solubility, profluct of a sparingly soluble salt
AX, 13 32 107 W& solubility (in mol/L) is :

{a) 5.6 »20~° (b 31x107*
@& 2x20 7 (dy 4x10°

Amang K, Ca, Fe and %n, the clement which
can férm more than one binary compeund
with chlorine is :

(a) Fe (b) Zn

{c) K fd) Ca

Which one of the following statements about

the zeolites is false ?

(a) They are used as cation exchangers

(b} They have open structure which enables
thern to take up small molecules

(¢} Zeolites are aluminosilicates having three
dimensional network

(d) Some of the SiQj~ units are replaced by

AlOY" and AIOZ" ions in zeolites

Which of the following will nor form a yeliow
precipitate on heating with an alkaline
solution of iodine ?

{a)} CH3CH{OH)CHj,

(b) CHLCH,CH(OH)CH,

{¢) CH,OH

(d) CH,CH,OH



67. A sequence of how many nucleotides in

68.

69,

70.

71.

72,

messenger RNA makes a codon for an amino
acid ?

fa) Three () Four (¢) One (d) Two

Which of the following is considered to be an

anticancer species ?
¢

i
Cl CH,
(a} Pt
Cl Cl
A
-
Cl Cl
(1) PLL
. al Cl
L.
HaN ‘\—"_7 Cl
(c} P:
HsN cl
HaN ~_ Cl
{d) Pt
Cl NEH4

The hormone thar helps in the conversion_of
glucose to glveogen is

(a) cortisone (b)) Dbile acids

{c) adrenaline (d) insulin

If the bond energies of 11 11 Br- #Brjand
H- -Br are 433, 192 and (864 I pof |
respecti- vely, then AFZ,for the “reaction
Haly] + Bry{yi— 2HBr(g)is:

(a) — 261 ki (bl 103k

{¢) ~ 261 K] (dv — 103K

A compoundgformed “Bys€lements X and ¥
erystallizes in @ycubic structure in which the X
atoms aré ag.rhe corners of a cube and the ¥
atomgare abthelaege-centres. The formulaof the
confpotig, iRk

fa) XY ) XY (o Xy (d) XY,
Standard enthalpy and standard entropy
changes for the oxidation of ammonia at 298 K
are - 282,64 kT mol " ! and
1456 1K' mol
Gibbs encrgy change for the same reaction at
20B Kis:

{a) - 2221.1kJ mol ™

(b) - 339.3 kJ mol™!

() —439.3J mol™!

(d)y - 523.2kJmnel™

respectively. Standard

73.

74.

75,

76.

7 Ze

78.

79.

The maximum number of molecules is present
in:

(a) 15L of H, gas at STP

(b) 5LofN,gasatSTP

{c) 0.5gof H; gas

{d) 10g ofQ, gas

Theradioactive isotope J9Cowhichisusedinthe
treatment of cancer can be made by (n, "B
reaction. Forthisreaclion th_elargetnut_:leusis:
@ NI () 3Co () NI LAY B0

The enzyme which hydrolyses triglycerides to
faliy acids and glycerol igfcalled :

(a) maltase (b} lipase
(¢) zymase (d) pepsin
which of g@Wiollowing co-ordination

compounds weuld@xhibit optical isomerism ?
{u) Pengaammifenitggcobalt (J11) iodide

(b) Didmminedinftroplatinum (IT)

(¢) trans-dicyanobis (ethylenediamine)

(@ 0ris- (@hylendiamine) cobalt (1IN bromide

Amfng MNI(COY, 1%, [NI(CNY, )%, [INICL1™
speeics, the hybridisation states of the Ni atom
are, tespectively @ (At. no. of Ni = 28)

) s dsp™ dsp®  (b) sp?, dsp’, sp”

{d) dspz, spg, sp

Among the following series of transition metal
:ons, the one in which all metal ions have 3d°
electronic configuration is (At. ne.
Ti=23; V=23 Cr = 24; Mn =25)

() T, v o', Mn®*

ty T,V o, mu”t

(@ Ti*H v, cr®t, Mn™

(@) TiE v ot Mn ™

The rapid change of pH near the stoichiometriv
point of an acid bhase titration is the basis of
indicator detection. pH of the solution isrefeted
to ratio of the concentrations of the conjugate
acid {Hin) and base (In ) forms of the indicator
given by the expression :

(c) sp”, sp”, dsp?

LTl _
{a) log [Hm] Ky, — pH
(b) log [H?—] = pKj, - pH
[In7]
(© logH® = pr- ok,
[In")]
("] _ g
{(d} 10?»[_}_“1.6 = pll- pK},



80.

81.

82.

84.

85.

86.

CN’ is swong field ligand. This is due w the

fact that :

(a) it carries negative charge

(b} itis a pseudohalide

{c} it can accept electrons from metal species

{d) it forms high spin complexes with metal
species

Considering H,O as weak field ligand, the
number of unpaired electrons in [Mn(H,0), ]*"

will be (At. no. of Mn = 25) :
(a) three (b} five
{¢) two (d) four

Considering enttopy (5) as a thermodynamic
parameter, the criterion for the spontaneity of
any process is :
(a) &SS)’SIETI'I - AS
(b) &S‘S'VSTL‘TH - rASsu.rro:.i.ndings
() ASyem > Oonly

(d) AS >0 only

H,0O is dipolar, whereas BeF, is not. It is

because :

{a) the electronegativity of F is greater than
that of O

(b) H.O involves hydrogen bonding whereas
BeF. is a discrete molecule

{c) H,Ois linear and BeF, is angular

{d) H,0is angular and BeF, is linear

>0
>0

surroundings

swrroundings

{onic radii are :

{a) inversely proportional to effective auclear
charge

{(b) inversely proportional to

.. effective nuclear charge

(c) directly proportional to effective nucledr
charge

(d) directly proportional to square of effective
nuclear charge

square of

Which of the following doesdnot have) a
metal-carbon bend ?

(a) AOC,Hs); (b)) CyHMgBe

(e) K[P{CHC;] (P Rip(COYy

Lanthanides are :

{a} 14 elements in the sixth pened {atemic no.
= 90 to 103) that are filling 4 f sub-level

(b) 14 elements in the séventh period (atomic
ne. =900 103) that are filling 5f sub-level

{c) 14€lements in the sixth period (atomic no.
= 58,to 72) that are filling 4 f sub-level

(d) 24 elements in the seventh period (atomic
no. =58 to 71) that are filling 4 f sub-level

87.

88.

89,

90,

91.

92.

93.

94.

5.

Which of the following forms cationic miceiles
above certain concentration ?

{a) Sodium ethyl sulphate

{b) Sodium acetate

{c) Urea

(d) Cetyltrimethylammonium bromide
Which cne of the following is a chain growth
polymer ?

{a} Starch

{c) Polystyrens

(b} Nucleic acid

{d) Protein

The correct statement in respect of protein

haemeglobin is that it :

(a) funclions as a catalyst for biological
Feactions

{b) maintains blood sugar level

(c) act as an oxygen carrier in the blood

{d) forms antibodies and offers gésistance o
diseases

The frequency of radiation@mitiedpwhén the

electron falls from n = 4 ton =1 ing hydregen

atom will be (Given icnisation energy of

H=2.1810"% Jaiom™ and

h=6.625x10741s) 2

(@) 1.54> 1094 (b)1.03x 107 57!

(c) 3.084107 s &) 2.00x 10" 57

Camphor s, often used in molecular mass

determination because :

(a) if'ts readtily available

{b) ihha$ a very high cryoscopic constant

{c} it is volatile

(d)) it is solvent for organic substances

In an octahedral structure, the pair of

orbitals involved in d%sp” hybridisation is :

(a) dx.' ¥ dz: (t) dy. dx: 2
(c) 2, dy () dyyr dy
Number of chiral carbon atoms in

B-D + glucose s :
(a) five (b) six {c) three (d) four
The helical structure of protein is stabilized by

(a) dipeptide bonds (b) hydrogen bonds

(c) ether bonds (d) peptide bonds
Which of the following is least reactive in a
nucleephilic substitution reaction ?

(a) (CH,},C—Cl (b} CH, =CHCl

(©) CH,CHC (d) CH, == CHCH.CI



96, The work done during the expansion of a gas

97.

98.

101.

102.

103.

104.

from a volume of 4 dm® to 6 dm® against a

(&) H,C —CH, + CgHs
(d) HoC —CHy + CoHly

constant external pressure of 3 atm, is : 99. The molecular formula of diphenyl methane
(a) -6 (b) - 608 .
() +3047 (d) -304J < >—CH2—< ) is CiaHz
In Brf; molecule, the lone pairs occupy How many structural isomers are possible
equatorial positions to minimize ; when one of the hydrogen is replaced by, a
(a) lone pair-bond pair repulsion only chlorine atom ?
(b) bond pair-bond pair repulsion only (@) 6 M 4 ()8 (7
@ ?::fbg:\g ;0;::3 rs:&x}’s’i:’?ulmon and lone 100. A solid compound ‘X' on heating gives €O, Fas
() lone pair-lone pair repulsion only and a resndue: The residug nixed with water

] . forms on passing an excgss of CO, through 'V
Using anhydrous A_JC13 as Cata'IYS[. which one in water, a clear solutiom, 'Z' is|obtained. On
of the following reactions produce boiling 'Z' compound X' issfeformed. The
ethylbenzene (PhE1) ? compound "X’ js
(a} H,C—CHOI + C.H, (a) CalHCO), (b CaCO,
() CH,—CH =Cl{, + C:H, {c) NatOg (d) KLO4
One of the parenis of a cross has mutation ingiRl 05 When CO., concentration in blood increases.
its mitnchondria. In that cross, that parentis Breathing becomes :
taken as a male. During segregation of F (a) shailower and slow
progenies 1hat mutation is found in : (b) Lhere is no cifect on breathing
(a) one-third of the progenies (¢} slow and deep
(b none of the progenics (d) faster and deeper
tc) all of the progenies 106. Which one of the following pairs is nat
(d) fifiy per-cent of the progenies correctly matched ?
When a fresh watergpretozoan possessing a fa} Vitamin By, — Pernicious anaemia
conlractile vacuold, isdplaced in a glass (b) Vitamin B, — Loss of appetite
containing marine Water, the vacuole will : (c) Vitamin B,h — Beri-beri
(a) increasedn number (d) Vitamin B, — Pellagra
v fmappea? . 107. Uricotelism is found in :
(c) IncreRENGREE {2) mammals and hirds
(d)¢Hegrease in stc _ () fishes and fresh water protozoans
One of the following is a very unique feature of (c) birds, reptiles and insects
theunammalian body - (d) frogs and toads
{a) homcothermy ..

108. Duodenum has characteristic Brunner’s glands

(b)) presence of diaphragm

{c) four chambered heart

{d} rib cage

Chemically hormones are :

{a) biogenic amines only

{b) proteins, steroids and biogenic amines
{c) proteins only

(d) sieroids only

which secrete two hormones called :
(a) kinase, estrogen

(b) secretin, cholecystokinin

(¢) prolactin, parathormene

(d)} estradion, progesterone



1 T F o D R D

109, Mast cells of connective tissue contain :

110.

111.

112,

113.

114.

115.

116.

{a) vasopressin and relaxin
(b} heparin and histamine
{c} heparin and calcitonin
{d)} serotonin and melanin

Cancer cells are more easily damaged by
radiation than normal cells because they arc :

(a) starved of mutation

{b) undergoing rapid division
(¢} different in structure

(d) non-dividing

Certain characteristic demographic features of
developing countries are :

(a) high ferility, low or rapidly falling
mortality rate, rapid population growth
and a very young age distribution

high fertility, high density, rapidly rising
mortality rate and a very young age
distribution

(c) high infant mortality, low fertility, uneven
population growth and a very young age
distribution

high morntality, high density, uneven
population growth and a very old age
distribution

(b)

(d)

ATPase enzyme needed for muscle contraction
is located in :
{(a) actinin
{c) myosin

{b) troponin

(d) actin

Which one of the following is not correctly
marched ?

{a) Glossina palpalis — Sleeping sickness

(b) Culex piptens — Filariasis

(e} Aedes aegypii — Yellow fever

{d) Anopheles cudifacies — Leishmanjdsis

Which one of Lhe following pairs is not catrectly
matched 7

{a) Streptomyces — Antibiotie

{b) Serraetiza — Drug addigtion

{¢) Spirulina — Singié cell@rotein

{d) Rhizobium — Biofertilizer,

A major caomporient of gobar gas is:

{a} ammonia {lx)) methane

{c} ethane (d) butape

A treedliving \nitrogen-fixing cyanobacterium
which ¢an alsgferm symbiotic association with
th@ Wwaterfern Azolla is :

{a) \Tolypothrix (b) Chloretia

(egNestoc (d) Anabaena

117. In the ABO system of blood groups, if both

118.

119.

120.

121.

122.

123.

124.

antigens are present but no antibody, the blood
group of the individual would be :

{a) B (b O () AB (d) A

Which one of the following pairs correctly
maiches a hormone with a disease resulting
from its deficiency ?

(a) Luteinizing hormone —

ovulation

{b) Insulin - - Diabetes insipidus
{c) Thyroxine — Tetany

{d) Parathyroid hormone — Diabetes mellitus

Failure of

Angiosperms have dominated the land flofa

primarily because of their

fa} power of adaptability in diverse habitat

{b) property of producing large number of
sceds

{c) nature of some pollination

{d) domestication by man i

In a mutational event,| when gadenine s
replaced by guanine, it is thécase/of :

{a) frameshiflt mutation

{b) rranscriptiof

{c) transition

(d) transy@rsion

An ovule which(becomes curved so that the
nucellus and embryo sac lie at right angles o
the funicle is :
{a} fremitropous
{c) anatropous

{(b) campylotropous

{4} orthotropous
Owulation in the human female normally 1akes
place during the menstrual eycle -

{a) at the mid secretory phase

(1) just before the end of the secretory phase
{c} ai the beginning of the proliferative phase
(d) at ihe end of the proliterative phase

Injury to vagus nerve in human is not likely 10
affect :

{a} tongue movements

(b) gastrointestnal movements

{¢) pancreatic secretion

{d) cardiac movements

Which of the following hormones is nat a
secretion product of human placenta ?

{a) Human chorionic gonadotropin

{b} Prolactin

(c} Estrogen

{d} Progesterone



125.

126.

127.

You are required to draw blood from a patient
and to keep it in a test tube for analysis of
bleod corpuscles and plasma. You are also
provided with the following four types of test
tubes. Which of them will you not use for the
prupose ?

{a) Test tube containing calcium bicarbonate
(b} Chilled test tube

(c) Test tube containing heparin

(d) Test tube containing sodium oxalate

The cardiac pace maker in a patient fails to
function normally. The doctors find that an
artificial pace maker is to be grafted in him. It
is likely that it will be grafted at the site of :
{a} atrioventricular bundle

(b) Purkinje system

{¢} sinuarrial node

(d) atrioventricular node

Blood analysis of a patient reveals an unusually
high quantity of carboxyhaemoglobin content.
Which of the following conclusions is most likely
te be correct ? The patient has been inhailing
polluted air containing usually high contentof:
{a) carbon disulphide

(b) chloroform

{c) carbon dioxide

(d) ecarbon monoxide

128. What is a keystone species ?

129.

{a) A species which makes uplonly a small
proportion of the roral biemfass of a
community, yet Has'@huge dmpact on the
community's ofganization and survival

A common/ spegies_that has plenty of
bicmass, yet hés a fairly low impact on the
COMIpURIty’s organization

{c) A rarespecies that has miniral impact on
theybiomass ‘and on other species in the
community

A deminant species that constitutes a large
propertion of the biomass and which
alfects many other species

(b)

(d)

DNA finger printing refers to :

{a) molecular analysis of profiles of DNA
samples

(b)Y analysis of DNA samples using imprinting
device

{c) techniques used for molecular analysis of
different specimens of DNA

{(d) technigues used for identification of finger
prints of individuals

130.

131.

132.

133.

134.

135.

136.

137,

Flagella of prokaryotic and eukaryotic cells

differin :

(a) type of movement and placement in cell

(b} location in cell and mode of functioning

{c) miecre-tubular erganisation and type of
movement

{d} micro-tubular organisation and function

In which one of the following enzymies, copper is

necessarily associated as an activator ?

{a) Carbonic anhydrase

(b)Y Tryptophanase

(¢} lactic dehydrogenase

(d) Tyrosinase

The animal with bilateral symmetry in young

stage, and radial pentamerous symmetry in the

adult stagébelong toghe phylum :

{a) Annelida (b} Mollusca

{c) [Lnidana (d) Fehinodermata

InlArthropeda, head and thorax are often fused

to form cephalotherax, but in which one of the

following classes, is the body divided into head.

thora® and abdomen ?

{a} Insecta

(b) Myriapeda

(¢} Crustacea

(d} Arachnida and Crustacea

Which one of the following is the correct

matching of a vitamin, its nature and its

deficiency disease ?

(a) Vitamin A -
blindness

(k) Vitamin K — Far soluble — Beri-beri

{c) Viltamin A — Fat soluble —Beri-beri

(d)} Vitamin K— Water soluble—Pellagra

Lack of independent assortment of two genes A

and B in fruit fly Drosophila is due to :

(a) repulsion fb) recombination

{¢) linkage {d) crossing over

In your opinion, which is the most effective way

1o conserve the plant diversity of an area ?

{a} By tissue culture method

(b} By creating biosphere raserve

{c) By creating botanical garden

(d) By developing seed bank

Which of the [ollowing is expected to have the

highest value (gm/m?yr) in a grassland

ecosystem ?

{(a) Secandary preduction (SF)

(b) Tertiary production (TF)

(c) Gross production (GI)

(d) Net production {(NF)

Fat scluble — Night
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138.

139.

140.

141.

142.

143.

144.

In 1984, the Bhopal gas tragedy took place
because methyl isocyanate :

(a) reacted with DDT

(b) reacted with ammonia

() reacted withCO,

{d} reacted with water

If by radiation all nitrogenase enzymes are
inactivated, then there will be no :

(a) fixation of nitrogen in legumes

{b) fixation of atmospheric nitrogen

{¢} conversion from nitrate to nitrite in
legumes

{d) conversion from ammeonium to nitrate in
s0il

Age of fossils in the past was generally

determined by radio-carbon methed and other

methods involving radicactive elements found

in the rocks. Mere precise methods, which

were used recently and led to the revision of

the evolutionary period for different groups of

organisms, includes :

(a) study of carbohydrates/proteins in fossils

(b) study of the conditions of fossilizarion

(c) electron spin resonance (ESR) and fossil
DNA

{d) study of carbohydrates/proteins in rocks

Lead concentration in blood is considered
alarming if it is :

(a) 20pg/100ml  (b) 30pg /100 ml

{c} 4- 6ug /100 ml (d) 10ug /100 ml

What kind of evidence suggested that man is

more closely related with chimpanzee than

with other heminoid apes ?

{a) Evidence from DNA
chromosomes only

(b) Comparison of chromosomes morphology
only

{¢) Evidence from fossil remainsiand the fossil
mitochondrial DNA alone

(d} Evidence from DNA @xtracled from sex
chromosome, autosomes and
mitechondria

from _sex

Anthesis is a phenomenen which refers to :
{a) reception of belien by stigma

(b) formatipn ofpellen

{c) developmentof anther

(d) opéning ef flower bud

Ofie setef a'plant was grown at 12 hours day
and 12y hours night period cycles and it
{iowered while in the other set night phase was

145.

146.

147.

148.

149,

150.

interrupted by flash of light and it did not
produce flower. Under which one of the
following caregories will you place this plant ?
(a) Long day (b) Darkness neutral
(c) Day neutral (d} Short day

In which one of the following pairs is the
specific characteristic of soil not correctly
matched ?

(a) Laterite— Contains aluminium compound
(b) Terra rossa — Most suitable for roses

(¢) Chernozems — Richest soil in the world
(d) Black soil — Rich in calcium carbonate

Recently Govt. of India has allowed mixing of

alcohol in petrcl. What is the amount gf

alcohiol permitted for mixing in petrol ?

{a) 2.5% (b} 10-15%

(c) 10% (d) 5%

In a longitudinal section of a ool starting

from the tip upward the four zofes occurimthe

following order :

(a} root cap, cell division, cell'gnlargement,
cell maturation

(b) root cap, cell diwision, cell maturation, cell

enlargement

(c} cell divisior, ‘celigfenlargement,. cell
MALUraiion, reotcap

(d) cellcivision, Jcell maturation, cell

efilargement, Toot cap

Présence of gills'in the tadpele of frog indicates
that :

fa) fishes were amphibious in the past

by, fishes evolved from frog like ancesturs

{¢) “frogs will have gills in future

(d) [rogs evolved {rom gilled ancestors

An ecosystem which can be easily damaged
but can recover after some time if damaging
effect stops, will be having :

(a} low stability and high resilience

(b) high stability and low resilience

(¢} low stability and low resilience

{d) high stability and tugh resilience

During transcription, the nucleotide sequence
of the DNA strand that is being coded s
ATACG, then the nucleotide sequence in the
m-RNA would be :

(a) TATGC

(b} TCTGG

(c) UAUGC

{d) UATGG
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152.

153.

154.

155.

156.
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Extranuclear inheritance is a consequence of

presence of genes in :
(a) mitochondria and chloroplasts

(b} endoplasmic reticulum and mitochondria
{c) ribosomes and chloroplast

{d) lysosomes and ribosomes

Which one of the following hormones is a
modified amino acid ?

{a) Epinephrine (b) Progesterone

(¢) Prostaglandin  (d} Estrogen

Viruses thar infect bacteria, multiply and cause
their lysis, are called :
{a) lysozymes

(<) lytic

{t) lipolytic

(d} lysogenic

The recessive genes located on X-chromosome
in humans are always :

(a) lethal

{b} sub-lethal

{c) expressed in males

(d) expressed in females

In C; plants, the first stable product of
photosynthesis during the dark reaction is :
{a) malic acid

(b) oxaloacetic acid

{¢) 3-phoshoglyceric acid

{d) phosphoglyceraldehyde

Crossing over that resultsgin “genetic
recombination in higher organisms oceurs
hetween :

{(a) sisier chromatids of bivalent

() non-sister chromatidsohabivalent

(¢} two daughteggiiicle]

{d} rwo different bivalents

157, Which of the following statements is not true for

158.

retroviruses 7
{a) DNA isinot pfesent at any stage in the life
cycleoftetrovinuses

(&) Retroviruses carry gene for RNA
dependent DNA polymerase
{c)\The = genetic  material in  mature

tetroviruses is RNA
(d)} Retroviruses are causative agents for
certain kinds of cancer in man
Restriction endonucleases :
{a) are present in mammalian cells for
degradation of DNA when the cell dies
are used in genetic engineering for ligating
two DNA molecules
{c} are used for in vitro DNA synthesis
{d} are synthesized by bacteria as part of their
defence mechanism

(b)

159.

160.

1561.

162

163.

164.

165.

166.

167.

In the resting state of the neural membrane,
diffusion due to concentration gradients, if
allowed, would drive :

{a) K into the cell

(&) K and Na® out of the cell

(¢) Na® into the cell

(d) Na~ our of the cell

The maximum growth rate vccursin,

(a) stationary phase

(b) senescent phase

(¢) lag phase

(d) exponential phase

Diversification in plantlife@ppeared :

(a) due toglong periods of evolutionary
changes

(b} due to abrupf mutations

() gSuddenly,onfearth

(d} by seed dispersal

The techaique of obtaining large number of
plantlets by tissue culture methed is calicd :
{a} plantler culrure
(b} organ culture

{c} micro-propagation
{d) macro-propagation
Cell elongation in internodal regions of the
green plants takes place due to:

{a} indole acelic acid

() cvtokinins

{c) gibberelling

{d) ethylene

The most abundant element present in the
plants is :

{a) carbon
{c) manganese

(b} nirrogen
(d) iron

Photosynthetically Active Radiation (PAR})
represents the following range of wavelength :
{a} 500-600 nm (b) 450-950 nm
{c} 340-450 nm (d} 400-700 nm

A terrestrial animat must be able to :

(a) excrete large amounts of water in urine
(b) conserve water :

(c) actively pump salts out through the skin
{d) excrete large amounts of salts in urine

A male human is heterozygous [or aurosomal
genes A and B and is also hemizvgous [or
haemophilic gene h. What proportion of his
sperms will be abh ?

(a) lg 1 |

1
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Edible part of mango is :
{a) endocarp (b) receptacle
(c) epicarp (d) mesocarp

In chloroplasts, chlorophyll is present in the :
{(a)} cuter membrane

(b) inner membrane

(c) thylakoids

{d) stroma

In glycolysis, during oxidation electrons are

removed by :

{a) ATP

(b) glyceraldehyde-3-phosphate

{c) NAD™

(d) molecular oxygen

Dough kept over-might in warm weather

becomes soft and spongy because of :

{a) absorption of carbon dioxide
atmosphere

{b) fermentation

{c) cohesion

(d) osmosis

from

In the somatic cell cycle

{a) in G, phase DNA content is double rhe
amount of DNA present in the original cell

{b) DNA replication takes place in 5-phase

{c) a short interphase is followed by a long
mitotic phase

(d) G, phase follows mitotic phase

A nutritonally wild type organism, which does

not require any additional growth supplement

is known as :

{a) phenotype (b) holotype

{c) auxotroph (d) prototroph

Which of the following propagates through

leat-tip ?

{a} Walking fern

{b) Sprout-leaf plant

{c} Marchantia

{d) Moss

Common  indicator

pollution is :

(a) Lemna pancicostata

(b) Eichhornia crassipes

(<) Escherichia c6li

{d) Entamoeba histolytiea

ELISA iz used) to detect viruses, where :

(a) DN&wprobes are required

(b} gouthern'blotting is done

{c) alkaline phosphatase is the key reagent

{d} ‘catalase is the key reagent

organismy » of | \water

177.

178.

179.

180.

181.

182,

183.

184,

Pheneticclassification oforganismsisbasedon:

(a) observable characteristics of existing
organisms

(b} the ancestral lineage of existing organisms

(¢} dendrogram based on DNA characteristics

(d) sexual characteristics

If you are provided with reot-ups of enion in

your class and are asked to count the

chromosomes, which of the [ollowing slages

can you most conveniently look into ?

(a) Metaphase {b) Telophase

{c) Anaphase (d) Prophase

When a diploid female plant is crossed with a

tetraploid male, the ploidy of endosperm cells

in the resulting seed is :

{a) tetraploidy {(b) pentaploidy

(c) diploidy (d) triploidy

India's wheat yield revolution in the 19605 wag

possible primarily due to :

{a) hybrid seeds

{b) increased chlorophyll content

{¢) mutations resulting, in plant
reduction

(d) quantitative trait miatations

height

The most likel§ reason for'the development of
resistance against pesticides in insect damaging
2 Crop I8

(a) ramclom mutations

(b){ genetic recombination

{c)directed mutations

{&i) acquired heritable changes

Thefollowing ratio is generally constant for a
given species :

@) A+G/C+T (M T+C/G+A

W G+C/A+T W)A+C/T+G

A self-fertilizing trihyhrid plant forms :

(a} 8 different gamcles and 64 different
Zygotes

(b) 4 different gametes and
Zygoies

(c) 8 different gameles and 16 different
zygotes

{d) 8 different gametes and
zygotes

16 different

32 different

Lichens are well known combination of an alga
and a fungus where fungus has :

(a) a saprophytic relationship with the alga
(b) an epiphytic relationship with the alga

(¢) a parasitic relationship with the alga

{d} a symbiotic relationship with the alga
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In oogamy, fertilization involves :

(a) a small non-motile female gamete and a
large motile male gamete

(b) a large non-motile female gamete and a
small matile male gamete

{c) a large non-motile female gamete and a
small non-motile male gamete

(d) a large motile female gamete and a small
non-motile male gamete

Which one of the following is a living fossil ?

(a) Cycas (b} Moss

(¢} Saccharomyces {d) Spirogyra

In which one of the following habitats does the

diumnal temperature of seil surface vary most ?

{a) Shrub land () Forest

(c} Desert (d} Grassland

Which form of RNA has a structure resembling

clover leaf 7

{a) rRNA (b} hn-RNA

() m-RNA () ¢-RNA

The telomeres of eukaryotic chromosomes

consists of short sequences of :

{a} thvmine rich repeats

(b) cytosine rich repeats

{c} adenine rich repeats

{d} guanine rich repeats

After a muration at a genetic locus the character

of an organism changes due to the chapge in';

{a) protein structure

{b) DNA replication

{c) protein synthesis patteérm

{d} RNA transcription patiemn

During replicatie™@fya bacterial chromosome

DNA synthesis stars’from & replication origin

site and :

(a) RNA@primers areéinvolved

(b) is facilizatedby telomerase

(c) moves in one direction of the site

{d} moves in bi-directional way

Plants @dapted 1o low light intensity have :

{a))\ larger photesynthetic unit size than the
sun plants

(b) higher rate of CO, fixation than the sun
plants

(¢) more extendad root system

{d) leaves modified to spines

The Ti plasmid, is often used for making

transgenic plants. This plasmid is found in :

(a) Azotobacter

{(b) Rhizobium of the roots of leguminous
plants

194.

195,

196.

197.

198.

199.

200.

{c) Agrobacterium
{d) Yeastas a2 um plasmid

In a plant, red fruit (R} is dominant over
yellow fruit (r) and tallness (T) is dominamt
over shortness (1). If a plant with RRITt
genotype is crossed with a plant that i@,
fa) 25% will be tall with red fruit

(b) 50% will be tall with red fruit

(c) 75% will be tall with red fruit

{d) all of the offspring willtallwithied fruit

According to Oparin, which one of the
following was not prescnt)in e primitive
armosphere of the garth ?

{a) Mcthane (1) Qxygen

{¢) Fiydrogen {d¥"Water vapour

Which #ne of die following precedes

re-lformation’ of the nuclear envelope during

M phake of the gell cycle ?

(a) Decoudensation from chromosomes
reassembly of the nuclear lamina

(b) Transcription from chromosomes
reassembly of the nuclear lamina

{¢) Formation of the contractile ring
formation of the phragmoplast

{d) Formation of the contractile ring
transcription from chromesomes

and
and
and

and

The richest sources of vitamin-B;, are :
(8) goat's liver and Spirulina

(b} chocolate and green gram

{c) rice and hen's egg

{d) carrot and chicken's breast

The most thoroughly studied of the known

bacteria-plant interactions is the :

{a} cyanobacterial symbiosis
aguatic ferns

{b) gall formation on certain angiosperms by
Agrobacterium

(<) nodulation of Sesbunia stems by nitrogen
fixing bacteria

{d} plant growth stimulation by phosphate
solublising bacteria

with  some

In transgenics, expression of transgene in
target tissue is determined by :

(2) enhancer (t) transgene

(c) promoter {d) reporter

A normal woman whose father was
colourblind is married to a normal man. The
sons would be :

{a) 75% colcurblind (b) 50% colourblind

{c} all normal (d) all colourblind
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HINTS @3 SOLUTIONS

SO Piiysics

1. According to Wien's displacement law, Stiie 2. Key Idea : If a body has mass M and radius of
wavelength (A,,) of maxim@imJintensity of gyration is K, then I = MK
emission of black body radiatign isginversely Moment of inertia of a disc and circular ring
proportional to absolute temperature (T ) of the about a tangential axis in their planes are
black bedy. Thereforé) Wien's law is respectively.
A In= constant 5
m I;== M R?
or P CORStant ;
T I, == M, R?
or 'y y 2
ol — .
T but I=MK2
or p LA _ % I

VM
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Key Idea : When no external torque acts on a
system of particdles, then the rotal angular
momentum of the system remgins always a
caonsrant.
The angular momentum of a disc of moment of
inertia 1, and rotating about ts axis with angular
velocity mis

Li=ho

When a round disc of moment of inertia [, is
placed on first disc, then angular momentum of
the combination is

Ey={{ + I3}wf
In the absence of any external torque, angular
momentum remains conserved i.e,

L=i;
f] (JJ'-_-Ul +12)(.L}'
- o = 110)
I+

Key Idea : In a free fall, rwo balls of@ifferent
mass will acquire the same velocity after falling
through same height.

From key idea, v, = vy =v atfa 30, feetjfrom
falling point.

Here, my = 2kg, my; =4 kg

LR
DRl
Thl.lS, &=2 =.r-?l]_=_%=,1_
K2 1 2 nlz 4 2
Emz\f

Anelectric dipole isamérrangement of two equal
an opposite charges placed at a distance 2L The
dipdléis placed in electric field as suchits dipole
moment isindirection of electric field as shown
in figure

—£
i
O —0
-q +q
- 2l >

Now force on the charge gis Fy = ¢F along the
direction of E and force on charge —gis

F, = —gE in the direction opposite 1o E.

Since forces on the dipole are equal and
opposite, so net force on the electric dipole is
ZEro,

fi=—GE —E F=qE
O—
-q +4

Now potential energy of the dipole.
U =- pE cos

where 0is the angle betweendirection of electric
ficld and direction ¢f dipole mement.

; 0=0°
Hence, U = — pE cos %&£ pE (minimum)

Time congtant of L-Ricircuit is,

S
"R

Here, L=@40H, R =8Q, E=2V
t=%=53

NQTE : At a time equal to one time constant the

current has risente| 1- %] or about 63% of its initial

value ig.

Key Idea : In an adiabatic process, there is no
heat transfer into or out of @ system fe, Q =0

In an adiabartic process
Q=0
So, from Ist law of therrnodynamics.
W=-AU
= - RCVQ T
R
-n [Y — J Ty -T3
nR
y-1
Here : W = 6R J,n =1 mol,
R = 8.31 J/molK, y = g T,=TK

1]

(T = Ty) M

Substituting given values in Eq. (i}, we get

R
&R =5 T - 71
= 6R = - (T -Ty)
= T—Tf=4
T; =T - 4K

NOTE : Adiabatic expansions of mone, dia and
polyatomic gases are shown below



8.

1 — monoatomic
2 — diatomic
3 -» polyatomic

Fj

Key Idea : Watt-hour efficiency of o battery is
the ratio of output encrgy to the input energy.
Input energy when the battery is charged
= Vit
=15%x10x8=1200W-h
Energy released when the battery is discharged
=14 x5x15=1050W-h
Hence, W-h efficiency of battery is given by
energy output 1050
= energy input = 1200
=0.875=87.5%

The formula {or resistance of wire is

_pt
R= A
where p = specific resistance of the wire
- R a:—:,l
= R = iz (rA=mr)
T
Ry § 0 .
— = K ...(])
Ry L )2

Given, L =l Lh=2lg=r,n=2rnR &R
Substituting these values in Eq. (i), we have

&_ixaﬁ
R, 21 ;2
Ry _ 1 (@
R, 217 2
B

R
Rz-—i

Thereforéyresistance will be halved.

10.

11.

12.

Now the specific resistance of the wire does nort
depend on the geometry of the wire hence, i
remains unchanged.

Key Idea : To work as voltmeter, the resistance
of gafvanometer should be high.

A volitmeter indeed is a modified form of a
pivoted coil galvanometer. Since, the resistance
of coil of galvanometer of its pwnislow, henceto
convert a galvanometer into a voltmeter, its
resistance is to be inereased. For this an
appropriate high resistance is joined in series
with the galvanometer as shown in figure

Galvonameter

High :
resistance:
wire

Voltmeter

The value of this resistance to Be gonnected
depends on the rangeefithe volimeter,

NOTE : A vaoltmeter is always connectad in parallel
in an electric circuit.

Key Ydea :/In series order, the resistances of
three bulbs must be added to give resultans
resistaee ofithe clreiit.
Let R}, R andyR are the resistances of three
Lulbs regpectively.
In‘geries order

R&R, + Ry + R

2

but'R =yﬁ— and supply voltage in series order

1s the same as the rated voliage.
vi ovE: o oyz o y2

N A N

or -1, 1 .1
P60 60 60
or P=6—:?=20W

Equivalent resistance of n resistances each of r
ohm in parallel is given by

2] s
-
-

. n
e sl S +ﬂt1m€S=-;

50, r=nR

When these resistances are connected in series,
effective resistance is

R=r+r+...... + ntimes = nr



13.

14.

R'=n(nR)=n"R

Key Idea : Substirute the units for all the
quantities involved in an expression written for
permittivity of free space.
By Coulomb's law, the electrostatic force

1 g%

—_—

a 47!80 I‘z
1 g9

= — X ==

= £
0~ 4n r2F

Substituting the units for g, r and F, we obtain
unit of

_ coulomb x coulomb _ (coulomb)2
newton — (n'lel:re)2 newton - (metreJ2
=C%N-m?

The given circuit can be redrawn as shown.
From circuit,

FC _FD _
CE " DE ~
Thus, it is balanced Whedtstongsabridge, so
resistance in arm CD _dswineffective and so,
current flows in this afm.
Net resistance of the citeuit is
1 + 1
R+ R)o (R +R)
1 i

1

1
R!

N 1 2 1

2ZR2R 2R R
. R'=R
So,nefiguirent drawn from the battery
=L Y

R' R

As from symmetry, upper circuit AFCEB is half
of the whole circuit and is equal to AFDEB.
So, in both the halves half of the total current
will flow.
Hence, in AFCEB, the current flowing is
iV

[ = =

15.

16.

17.

To convert a galvanometer inte voltmeter,
high resistance should be connected in series
with it. Let R is the resistance connected in
series with the galvanometer.

Galvanometer current

N .
—— WA ———=
e, ;
i = Vv
2" G+R
or R= E -G
le
Given, G =50,
iy = 25840074 =107 4, V=25V
RE 2> D50< 2500 - 50 = 24500
10
Totalcurreénidrawn from the battery
£ 6 =0.06 A

CRr 10010

Resistance of 50 cm wire is

el Y
R"A"[A)I

R "
-(3):
_100

~ 300

, 50

$0, R'= 3 Q
Hence, the potential difference between two
points on the wire separated by a distance {' is

50

V=iR' =0.06 ><—3—=1V

Key Idea : Compare the Einstein's photo-
electric equation with the equation of straight
line.

Einstein's photoelectric equation is

50

- \«'D Y—

KE=hv - ¢ (D)



18.

19.

20.

21.

where ¢ = work function of metal
Comparing above Eq. (i) with equation of a
straight line

y=mx+C
we get m=hc=~-%
‘Therefore, if we draw a graph between kinetic
energy and frequency, then a straight line
cutting the frequency axis at v, and giving an
intercept of {~¢) on the kinetic energy axis, is
obtained.
2 X has number of protons = Z

and number of newtrons = A -2
where A is the total number of protons and
neutrens L.e.,, A=Z + N.

NOTE : The proton is nothing but the nucleus of
hydrogen atom i.e., a hydrogen atom from which the
single orbital electron has been removed.
Key Idea : Substitute the dimensions for the
quantities involved in an expression written for
gravitational constant.
According to Newton's law of gravitation, the
force of artraction between two masses my and
m, separated by a distance r is,

G mm, Fre

Fo——W = =G=
r mmy

Substituting the dimensions for the quantities
on the right hand side, we ¢btain
[MLT ) [1%)
M)
WIVRREE o
In a nuclear fusion, when two light nuclei of
different masses are combined to form a stable
nucleus, then some mass is lost and appeagsin
the form of energy, called the mass defe€t.\So,
the mass of resultant nucleus is alwaysdess than
the sum of masses of initial nucleifie.,
mg < (my + my).
The energy band scheme of semicondiefors is

shown here,
Conduction
band

dimensions of G =

Farbidden
energy gap_ | E, = 1¥heV

22,

23.

24,

25.

- e 05%15x15
- 50

In semiconductors, valence band and
conduction band are separated by an energy
gap called the forbidden energy gap. 1L is very
small. At rcom temperature some electrons in
valence band acquire thermal energy. This
energy is more than forbidden energy gap E,,
thus they jump into the conduction band and
leave their vacancy in the valence band which
act as holes. Hence, at room temperature
valence band is partially empty and
conduction band is partially filled.

The output DC compenent

_ peak voltage _ 10
- " - T

v

Key Idea : The kinetic energy of mass nifist be
converted into energy stored in spring afithe tirne
mass strikes the spring.

By the law of conservation of gnergypkinetic
energy of mass = energy stored in spring

. 1 z_1 .42
ie., —émv —2kx
2

xz:lr%-

=015m

OR gatg has two inputs A and B and a ouwtput
Y. It follows a logic operation represented by
%' Thus, its Beolean expression is

A+B=Y
The truth table of OR gate i3

A B 4
0 Q

0 1 1
1 0 1
1 1 1

Thus, after observing its Boolean expression
and its truth table, it is obvious that output of
OR gate is 1 if either or both inputs are 1.

In a  photoconductive  cell,  when
monochromatic light is incident on the
transparent metallic film, a force produced
called the phote-electromotive, stimulates the



26.

27.

28.

emission of an electric current when
photovoltaic  action creates a potential
difference between two points. The magnitude
of this current depends upon the intensity of
incident light. Hence, photo-electromotive
force produced by monochromartic light is
proportional to the intensity of light falling on
the cell.

According to Bohr's hypothesis, electron can
revolve only in those orbits in which its
angular momentum is an integral multiple of

Tt where h being the Planck's constant. In
these orbits, angular momentum of electron
i 2 3
o o T
1.5h 25h 35k

—zn—',w,ﬁ ..........

can have magnitude as

etc.,, but never as

etc.
This is called the quantisation of angular
momentum.

Key Idea : The tension in the string is equal to
static frictional force between block A and the
surface.

Let the mass of the block B is M.

In equilibrium,
T-Mg=0
= T Mg ()
If blocksdoynot move, then
TS [
where fi=frictional force=p R =p, mg
L =p, mg
Thus, from Eqs. {i) and (ii}, we have
Mg =p, mg
or M=np,m
Given:p, =02 m=2kg
M=02x2=04kg
In simple harmonic motion, the displacement
equation is, ¥ = A sin @t

L (il)

29.

30.

where A is amplitude of the motion.

v=iY-=Amcosmr
dr

v=Awq1 - sin? ot
v=wAZ-y? (i)

. dv d
Acceleration, a = VIl (Awmcosmt)

a=-Aw? sin ot

Velocity,

a=-cw’y Wen!
When y=0,v=Aw=P,

a=0=ay;,
When y=Av=0=vgy

— 24 .
a4 = = A‘amax

Hence, it is clear thatwhen v is maximum, then
a is minimumg(i.&., zero) or vice-versa.

Let us consider twe springs of spring constants
ky and k., jeined in series as shown in figure,

Mg

Under a force F, they will stretch by y, and y,.

So, yY=xn-+tys
F_R B
or k*k1+k2

but as springs are massless, so force on them
must be sameie, F, =F,=F.
1 1

1_1 kiky
kT

ork:kl-i—kz

So,

+
k2

When a battery is connected to junction dicde
with p-side connected to negative terminal and
n-side to the positive terminal, the junction
diode is reverse biased.

The circuit shown in figure can be redrawn as
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32.

33.

In the option {c), the p-end of the diode is
connected to negative terminal of the battery,
so the diode has been reverse biased.

Given: !l =2kg- m? m0=-g% x 2n rad/s,

w=0,t =60s
The torque required to stop the wheels
rotation is

The system of two given particles of masses m
and m, are shown in figure.

m

O

O3

I n t fp——
Tnitially the centre of mass
yn + ot .
fom = 711':.1 + m2 ? (@
1 2

When mass m; moves towards centre of mass
by a distance d, then let mass m; moves a
distance d’ away from CM to keep the CM in its
initial position,

g (g —d)+ myn + dY)
- iy + My

..-(ii)

So, Tem

Equating Eqs. (i) and (ii), we get
mp+mp m (g -—d)+my(np+d)

m + me iy + My
= —myd + mpd =0

i
e d'="1d.

My

NOTE : If both the masses are gqual /., my =M,

then second mass will move a distance ‘ggual to the
distance at which first masé is'Beingudisplaced.

- -3
Key Idea : A xB S AB$in 0
- -
and A-B=ABcos®
—* e — =
Given, |[#nxB|= v3A - B e
3 ek 2y ) -3
but]| A By={A{| B sin 6= AB sin §

Ly ) S
and A-B=|A||B|cos8=AB cos®
Makéthese substitution in Eq. (i), we get
AB sin 0 =+/3 AB cos 0

34.

35.

36.

ar tan B=+3
8= 60°

— ~»
The addition of vector A and B can be given by
the law of parallelogram.

=
!A+BL=JA2+32+2ABc0560°

= IA2+ Bz+2ABx%

=(A%+ B%+ ABY*

When the sound is reflected from the cliff, it
approaches the driver of the car. Therefore, the
driver acts as an observer and both the soyrce
(car) and observer are moving. '
Hence, apparent frequency heard, (by “the
observer (driver) is given by
P oYy, .

fr=f [V—_;:} i)

where v=velocity of sofind,
v, = velocity of car = v,

Thus, Eq. (i) becomes

AN
Zf“f(v_vo]
or == v+,
or v, =v

v
of Yo =79

Infany médium other than air or vacuum, the
velocities of different colours are different.
Therefore, both red and green colours are
refracted at different angles of refraction.
Hence, after emerging from glass slab through
opposite parallel face, they appear at two
different points and move in the two different
parallel directions.

Key Idea : Acceleration due to gravity is the
acceleration in vertically downward direction
acting on every object on earth. Its value is given
by Newton's second law which is
— P‘

£ m
The acceleration due to gravity on an object of
mass m

E=
but from Newton's law of gravitation
_GMm
=5
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37.

38.

where M is the mass of the earth and R the
radius of earth, '

_GMn/R* _GM
8=—m ~ R2
Given : ppane = 2Dearth
Also,  Epjaner = 8earth

GM, _GM,
2 2
Ry R;
G x—:tR;pp G x 3 m‘lgpg
or 3 = 3
Ry R,
or Rppp=Repe
or Ry x2p, =R,
R, R
or RP:EE:E

According to the given conditien, the beam of
light will retrace its path after reflection from
BC. 5o

ZCPQ =207
Thus, angle of refractiong@t susface AC
LPQN = Zp=90° - 60° = 30°

By Snell's Jaw

\sini
ASEin -
sint
= 2=—
v2 sin 30°
V2 x5in 30° = sini
= \fﬁx-lz-=sini
.. i .
= sini = —= = sin 45°
¥2
=45

Key Idea : When stone reaches a position
where string is horizontal, it attains the energy
partially as kinetic and partiatly as potential.

When stone is at its lowest position, it has only
kinetic energy, given by

K:—lémuz

L

At the horizontal position] it has energy

E=U+K=1§mu'2+ mal

According to conservation of energy,

u

K=E
1 2_1 .2,
5 mu” =5 mu + mgl
1 z_1 2
or 5 mu'e =3 mu - mgl
or u'? =y? - 2l

or u = Ju? - 2g1 LD

So, the magnitude of change in velocity

-

-l

=

- ¥ -
|Au|=|u|=\fu"a+u2+ 2u’u cos 90°

|A1—1)1=\|'u’2+u2
=y/2? - gLl)

flrom Eq. (1)]
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40.

41.

D - RS o o -

Kinetic energy is given by
1 2

E=-my

_1 2
2 = 5 (V)

but mv = momentum of
the particle=p

2 —

p=./2mE

Py [mE
p. Ymukg

but it is given that, p, = p,

Therefore,

mkEy =mak,
El - m2 .

or B (D
Now my > my
or my .G

i'?'{z
Thus, Egs. (i) and {ii} give

Ey

E, <1
or E, <E,

Key Idea : When bullet of mass mand charge g

is accelerared through potential difference of V
volt, then it attains a kinetic energy equal to qV.

Kinetic energy of bullet = qV

. 1 a
e, - mv- =gV
e, 5 q
2
my
= V="
2q

Given, m = 2g = 2x 10 kg, v =10 nv/s,
g=2uC=2x107°C

Substituting the values in relation for V,\we
obtain

C2x1077 (100
2x2x107°

=50 10" V = 50kV

Vv

Since, power rating of#bulb Vin both the
countries India and USA should be same, so

W _vP
Ry~ Ry
220 x220_110x110
Ry, Ry
o R, _110x110
R, 220x220
- Ry=7 (~Ry =R)

42.

43.

44,

45.

Key Idea : The charge passes through any
point Iin the cireuit is equal to the product of
current flowing in the circuit and time interval.

From Faraday's IInd law, eml induced in the
circuit

_Ad
Yy
If R is the resistance of the circuit, then
i=f.08
“RTRA
Thus, charge passes through the circuir,
Q =i x Ar
_b0
= Q= TAr EFite
= Q= —?{2

NOTE ; The charge induced dges not depend
whethar the fiux change is slow or'rapid. It depends
only on the change in magnaficfiux.

m >

No. of moles n. =m ==

So, from ideal gas,equation

PV =nRAT
5
Amountef substance remained is
1 n
i 3
GivenyM o = 100g, M = 25g, Ty, = 1600 years
n
So, 25=100 (%}

100" (2

.

Comparing the power, we have

n=2
or  et-=2
Tyz
or t = 2T p = 21600 = 3200 years

Binding energy of a nucleus containing N
neutrons and Z protons is

B=[NM, + ZM, - M(N, Z)) ¢*

B
2
= MN,Z)=NM,+2ZM, - B/c*

=NM, + ZM, - M(N, 2)



46. The given waves are
¥, =107% sin [100¢ + (x/50)+ 0.5/ m

and  y, =107 cos[100t + (x/50)1 m
= Y2 =10 sin[100¢ + (x/50) + 71 m

[ sin [32_; . 9) - cos e]

Hence, the phase difference between the waves
is

Ab= [% - 0.5) rad

314
= [T - 0.5] rad
=(1.57 ~ 0.5} rad
=(1.07)rad
NOTE : The given waves are sine and cosine

function, so they are plane progressive harmonic
waves.

47. Resolving limit of telescope is

x _ A

b g =4
- =P
T 4

Given, & = 5000 A = 5000 x107° m,
D =1km =1000 m,
d=10cm=01m

5000 x 10719 x 1000

B 0.1

=5x107%m

=5mm

Hence, x =

48. Letanaccelerationtgthewedge is given towards
teft, then the block (beifg in non-inertial frame)
has a pseudo agcelerationfo the right because of
which the blockiis nogslipping

mg sin 8 = dpgeyy, €05 B
_mgsinB

= Gpseudo = "5 f

-
Hence, rotal force exerted by the wedge on the
block is
N= N'J. + Nz

= mg 08 8+ Gnaygo SIN O

_ mg sin @ .

=mg cos 0 + o5 6 x sin 8

_ mg cos® 8+ mg sin® 0
- cos @

mg

T cos®

NOTE : If the block is (not given a horizontal
acceleration i.e. the block is‘permanently at rest, the
net force on it will be zero, Thusin this case force
exerted by the we@gelon the block is mg {upwards}.

49. Moment of inertia ofgthe system about AX is
given by

Xk
D ................

307

A 7 B
MI = myry + mgrg + merg
MI = m (0)° + m (O + m(i sin 30° )
2
= mIz -+ % = -2- mI2

Alternative : Moment of inertia of a system
about a line OC perpendicular to AB, in the
plane of ABC is

X .
mC

m i 0 mB

1y? >
Ico=n1x0+mx[§] +mx(~éj



e Tt - i i i i

TTETTA T2
According to parallel-axis theorem
Tay =lco + Mx?

where x = distance of AX from CO, M = toral
mass of system

Energy of photon ejected when electron jumps
from n = 3state to n = 2state s given by

AE =E, - E,
Ea—*%g'}-g- V=_% vV
2=—1—;§-e\f—_li‘_6 3z

=19eV {approximately)

_mb 1
mP 3mP 5 4
=gt =gm=gm
50. Given: E, =—£6- ev
1"!
51. SiF, and SF, are not isostructural because SiF,

is tetrahedral due to sp*-hybridisation of Si.
1451 =152, 292, 2p6, 3623;32 (In ground slate)

3s 3p
[ Ll

1
sp-hybrridisation

1481 = 152, 2¢22p6, 3513;;'3 {In excited state)
Hence, four equivalent sp>-hybrid orbitals are
obtained and they are overlapped by four
p-orbitals of four fluorine atoms on their axes.
Thus it shows following struciure :

While SF, is not tetrahedral but it is distorred
tetrahedral because in 68is#p>d hybrid.

165 = 152, 2s%2p%) 35%3p2 3p, 3p,
(In ground state)
is”, 2°2p°, 3%3p}, 3p), 3p; 3dy,
sp°d-hybridisation

{In first excitation state)

52.

Henge, Ve, sp>d hybrid orbitals are obtained.
Qine orbital.is already paired and rest four are
ovérlapped with four p-orbitals of four fluorine
atomsfon their axis in trigonal bipyramidal
form.

THis structure is distorted from trigenal
bi-pyramidal to tetrahedral due to involvement
of repuision between Jone pair and bond pair.

For the first order reaction
Rate [ix) k[A]

[ A] —concentration of reactant
k —rate constant
Given that
? =1.5x10" 2 mol L} min~!
k=?and[A]=05M
1.5x107 2=k x0.5
1.5x10" 2

_ -2 .ol
05 =3x10" “ min

k=



33.

54.

55.

For first order reaction

Half life periodt, 5 = 222 = _&9?0_35
3Ix10°
=23.1 min

Freons or chloroflucre carbons are responsible
for depletion of the ozone layer in the upper
strata of the atmosphere. They are used as
prepellants, aerosol spray caps, refrigerents,
fire fighting reagents etc. They are stable and
chemically inert compounds. They absorb
UV-radiation and break down liberating free
atomic chlorine which causes decomposition
of ozone through free radical reaction. This
results in the depletion of the ozone layer.
Freons are mainly Freon-1 (CFCly) and
Freon-12 (CELl,) They form free radical of
chlorine in presence of UV-radiation. Such free
radical decomposes C; as follows :

Cl" + 03— CIO" + 0y
cr

Chloiine free
radical
The peptide Jinkage (—NH — C0—) is formed
by the condensation of amino acids molectiles.
HNH—CH— ﬁ_OH
I
R 0]

Clo" + 03 — + 20,

+H.NH—(I3H—F——OH—>
I

R 0

—HN—tI:H—]c—NH—TH—ﬁ_
l
R @ R 0

Hence, fellowing Sstructure represents the
peptide chain.

H H O
| | ]
LNRS- C—-N—C—-C—N—C—C—
1l |l !
O : 0
2-hydroxy propane or secondary alcohel is
oxidised into propanone (corresponding

cabonyl compound because in 2-hydroxy
propane, secondary alcoholic group is present
and it is oxidised into ketone).

56.
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CH, — GH—CH,; —& 5 cH, — (lzj—cn3

OH 0
2-hydroxy propaine Propanone
{(s-alcohol) {ketone)

The —OH group of alcohol or them=—COOH
group of a carboxylic acid is replaced by —Cl
using phosphorus penta chleride (e, PCIS)

ROH + PCly ——RCl & POCl5, + HCl
Aleohe]

RCOOH + PCl; —FREOCHEPOC + HCl
A

Reaction of HBr with ptepene in the presence of
peroxide gives n-propyl bromide. This addition
reaction i§ an_example of Anti-Markownikoff
addition reagtions

(i.e4"is ‘completed in form of free radical
addition)

GH, =GH — CH, + HBy — Pemde

CHy —CH, —CH,Br
n-propyl bromide
Mechanism ol this reaction is represented as
follows !
Step 1. Formation of free radical of peroxide
by means of decomposition.
CeHs —ﬁ—o —0—C—Cglls —2—

I

Benzoyl peroxide
2CzHs —COO

Benzoate free radieal
Step 2. Benzoate free radical forms bromine
free radical with HBr.
CgHLO0 + HBr —— CH.COOH + Br

Step 3. Bromine free radical attacks onC ==C
of propene to form intermediate free radical.

CHy —CH —CH, + Br

Br

{ p- free vadical
less stahie)

CHy — CH— CH,Br

{&- Itee radical morestabie)

CHy —(iH—CH;



Ay sl

Hence, CH; —CH—CH,Br is the major
product of this step.

Step 4. More stable free radical accept
hydrogen free radical from benzoic acid and
give final product of reaction.

CHy — CH— CH,Br + CH/CO0H —

CH; — CH, — CH,Br + CgHLOO

n- propyl bromide

"~ Step 5. Benzoate free radicals are changed

58.
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into benzoyl peroxide for the termination of
free radical chain,

CHLCOO + CgHsCOO — 5 (CHC0),0,

In reaction,

o} +1 -1
H.,0+ Br, —— HOBr+ HEr
The oxidation number of bromine increases
from O to + 1 and decreases from 0 to — 1, so
due to this reason bromine is both oxidised as
well as reduced in the above reaction.

In octahedral structure

MXg, the six hybrid X
orbitals (spsdz) are X X
directed towards the

corners of a regular M
octahedral with an angle
of 90° According to
following structure of X X
MXs, the number of X
X—M—X bonds at

1807 must be three.

Chloroform on reaction with nitric acid give
chloropicrin {(nitro chloroform) accordiftg te
following reaction :
CHCl; + HNOy —— C(NO3ICl; |+ HO

Nitrmehlorgform

(chloropicrin)
Aniline on diazotisation in cold {at 0%t 5° ()
give benzene diazonium chlefide.
0-5"C

@—NHz + NaljH, + 2HCT 55—

NN Cl+ NaCl + 28,0

Benzene dizzonium chloride

This benzene diazenium chioride on coupling
reaction with dimethyl aniline gives a coloured

62,

63.
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product i.e, p-(N,N- dimethyl) amino

azobenzene {azodye}.

d D-N=N-Cl + H— ) N(CHg), ¥H

& H>N=N— H—N(CH), + HCl

By Nernst eguation,
. 2.303RT
Ecoll =EGelt ——— 5 10810 K

At equilibrium E oy =0
Given that
R =8315JK " mol™!
T=25°C+273=298K
F=06500Candn=2
2.303x8.314 x298
- 7% 06500
_ 0.0591
2
Given that Egy =0.295V
0.295 = 0.0591

2
0,295 x2
0.0581 ~ 3
or antilog of log; o K="antilog 10
K=1x10"

. [+]
s bope|

logy, K

logs K

log,q K

logjo K =

AX, isionised as follows :
AXp == A% +2x”
smolLl”’ S 25

Solubility product of AX, ]
(Kp)=[AZ]1[X7 )% =5 x(28) = 45°

Ky of AX,=32x10" "
3.2x10 1 =453
$3=08x101=8x10712
Solubility =2 x10™% mol/L

A binary compeund is that compound which is
formed by two different elements. Metals or
elements which shows variable oxidation
states can form more than one binary
compound. In the given compound ‘Fe’ shows
+2 and +3 oxidation states. So, it can form
two binary compounds with chlorine as FeCl,
and FeClg.
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Zeolites are aluminosilicates having three
dimensional open structure in which four or
six membered rings predominates. Thus, due

to open chain structure, they have cavities and
can take up water and other small molecules.

An organic compound form yellow precipitate
of iedoform with I, in presence of alkali, if it
H

has CHzCO group directly or it has CH; — C
|
OH

group
MaOH
(a) CH3CI'I(OH}CH3 +]la— CH4COCH;
+ 2HI+ 3Nal + CH;COONa + 3HLO
CH,;COCH; + 3I; + 4NaOH —  CHI, ¢

yellow
PPt
+ 3Nal + CH;COCNa + 3HL0

(b) CHg — CH,CH(OH) CHj + [, ——»
CHy —CH, — I(IJ—CH3 + 2HI
0

Echyl methy! kerone
It gives iodotorm test.

[
0
CHIz ¥ + 3Nal + CHyCH,COONa/+ 3H,0

I Yellow ppt.

(¢ CH3OH + 15 &4~ HCHO + 2HI

It does not have'methy! ketonic graup, so it
does not givepyeliow ppt. with I, in
presence of alkali.
(dy CHJGH,OH + I; — > CH,4 —|c'— H + 2HI
0
It gives iodoform test,

CHy>—C—H + 3[, + 4NaOH —— CHI,
H vellow
8] Ppt-

+ HCOONa + 3Nal + 2H,0

A sequence of three nucleotides in messenger
RNA makes a codon for an amino acid because
four bases in messenger RNA adenine,
cytosine, guanine and uracil have been shown
to act in the form of wipler.
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(c.) is isomer of [Pt (NH3),Cl,] which is used
as an anticancer drug for treating several types
of malignant tumours.

HzN Cl
' Pt

H3N Cl

Insulin hormone helps in_the “conversién of

glucose into glycogen by fhe liver and skeletal

muscle. Insulin is secreed by pancreas that
lower blood glucosesl@ve]

{cis-platift)

For reacton
Hy(g) + Bry(g) ——=22HBr(g) AH® = ?

On thegmbasis of bond energies of
Hy, Bty and HBr, AF of above is calculated as
follows:
Al = -[2%bend energy of HBr - (bond energy
ofH; + Band energy of Cl3)]
AH ==2 x (364) - (433) + 192 kI

=-[728 — (625)] kJ =103 kJ
If1 unit cell, X-atoms at the comers

=-éx8=]

Y-atoms at the face centres = % x6=3

RaticofXand¥Y=1:3
Hence, formula is XV,

For the oxidation of ammonia at 298 K the
standard enthalpy change (A H) and standard
entropy change (AS) are - 382.64 kJ mol™!
and - 145.6 JK! mol™! respectively. The
relation- ship of Gibbs free energy (AG) with
AH and AS is represented in form of following
equation. AG=AH -T-AS

Given that

AH = - 382.64 ki mol™!

AS = - 1456 JK! mol™
=-1456x10° kI KT
or AG = — 382,64 — (298 x — 1456 x 10~%)
=—339.3 kJ mol !

In 15 L of Hy gas at §TP, the number of
molecules
. 6:023x10%
a 22.4
= 4.033x10%

%15
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il

_6.023x10* x5

_ 23
554 = 1344 =10

6.023 x 10% x 0,5
2
=1.505x10%

6.023 %102
32
Hence, maximum molecules are present in

15 L of H, at STP.
2aNI® + gt ——5,Co%" + H!
{(m {p}
{n, p means that neutron attacks and proton
liberates)

In0.5g of H, gas =

In 10g of O, gas = =1.882x 10%?

CH,O0CR CH,OH
| ipase |
CHOOCR + 3HO0 ——— CHCH
! Hydrolysis |
CH,OOCR CH,OH
Glyeerol
+ RCOOH

Fatty acid

Tris-(ethylenediamine) cobalt (I} bromide
{[Colen);]Bry} exhibits optical isomerism :
3+, 4
en : en
N
~. &n en
d-form Mirror Horm

(1) In Ni(COQ),, nickel is sp>-hybrid because in

it oxidation state of Niis zero. Se configuration
of
26N = 152 2522p°, 3523p°345, 452

3d' 4s ap

IR T 1]

10

3d
NitCO), | 1] 1] 1)

45 4p
[HTH] [ T x]

sp°-hybiidization

(1) In [Ni(CND,1% ", rickel is present as Ni®",
50 its configuration
= 15225220, 8s23p° 3¢®

T N o T ]

3d 45 . 4p
vieenfaf BRI T 1T

dsp?-hybrid
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CN™ is strong field ligand, hence it makes Ni%*
electrons to be paired up.

(1) In [NiCl,] - species, nickel is present as
Ni?%", so its configuration
=152, 2522p°, 3523p%, 34°

N

3d 435 4
0L

3d 4s 4p
wicg? [HTRTRTT 1] ] =[x

sp3-hybrid
Cl™ is weak field ligand, hence Ni** electrons
are not paired. .
Ti®* = 15% 25%2p°, 3s23p°342, 45°
v3* =1s% 25%2p°, 3523p%, 3d> 4s°
Cr** =152, 25%2p°, 3523p53d%, 45°
Mn>* =152, 2522p°, 3523p° 343 45°
Acid indicators are generally weak acid. The

dissociation of indicator Hin takesgplace as
follows :

Hin = H" +{n~

_ [} {In])
KI!‘I. - [I—Hn]
or [H¥M =K|n-[HIn]
[In7]
pH, =~ log [H']
[HIn]
Og[ In [In']}
In-
=—logK), + logEI_ﬁn']
In"
- pKlI'I + log Ié;;ln]
n-
or log [[F?In]] =pH- pK,,

CN™ is strong field ligand because it is an
exampleof pseudchalide.Pseudohalilzionsare
strengercoordinating ligandsand they have the
ability to form o bond and x bond.

In[Mn(H,0)] % ¥, Mn is present as Mn>* or Mn
(1), so its electronic configuration
= 15%, 26%9p5, 35%3p°, 34°

3d 45 4p
HIRARRINIENE
HEEEN

4d
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In[Mn({H,0); J* ~ the co-ordination number of Mn is

'six, but in presence of weak ligand field, there will be
1o paining of electrons in 3d. So it will form high spin
complex due to presence of five unpaired electron.

In [Mn(H,0)s1% *

3d 43 4p ad
GO P B D] T T

sp3a2-hybridization

Unpaired elecirons

For spontaneous process, AS must be positive. In
reversible process
i) Ss}rs:tem + A Squmounding = Y
Hence, system is present in equilibrium.
(i.e., it is 1ot spoMtanecus process)
While in irreversible process
ASs}'Slem + ﬂssurrounding >0
Hence, in the process AS is positive.
The structure of H,0 is angular V-shape and has
sp>-hybridisation and bend angle is 105°. lts
dipole moment value is positive or more than
ZETC.
-oo e
104.5° Hergu=>0
H H
but in BeF,, structure 180°
is linear due to sp-
hybridisation (u = 0) © Be F
Thus, due to p > 0, H,0 is digolarand due to
u = 0, BeF; is non-polar.
e
Ionic radii T
Z . —»Effective nuglear charge
This Z,¢ is calgulated’as fellows :
Zoy =Z — Screening cofistant (o)
This value of screéninfg constant is based upon
the number of electrons in valence shell as well
as impenultimate shells,
AI(OC ,Hg g does not have metal-carben bond
(e, it is not an example of organometallic
compeund)
H H
|
O0—C—C—H
H H / |
[ Al // H H
H—-C—C—0—
|1 \\ H H
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Lanthanides are the 14 elements of IIB group
and sixth period { At. no. = 58 to 71} 1hat are
filling 4f sub-shell of antipenultimate shell
from 1 to 14, Actually, they are placed below
the periodic table in horizontal row as
lanthanide series.

Sodium acetate forms cationic micells above.a
certain concentration. In the fnolesule of
detergents and soap, the negativeQions
aggregate to form a micelleofigelloidal size. In
polar medium (like warg), the(negative ion
has a long hydrocarbon‘ghain and a polar
group (—COQ ) ayone end and'on other end,

it has Na* ions, thus gationig micelle is formed.

Chain growth polymerfsation requires an
initiator #(such as@organic peroxides) to
produce & frée radical to which the monomers
aregadded \in a chain fashion. initiators are
added in. a very small guantities and are
decemposed by heat, light or
oxidation-reduction reaction to  produce
reagtive species, ¢.g., free radical.

Polystyrene is an example of chain growth
polymer because in it styrene molecules are
associated in the form of monomer.

CH,CH4
CH,=—CH, Fe,04/Cry0,
Alcl, 650°C
CH=CH3, CH—CH,
(CsHCO)20;

h
Polystytene

Haemoglobin acts as oxygen carrier in the
blood because four Fe** ions of each
haemoglobin can bind with four molecules of
0, and form oxyhaemoglobin.

4Hb + 40, ——  Hb,O4
Oxy-hacrmegiobin
fonisation energy of H= 2.18 x 107 *& Jatom™
- E; (Energy of 1st orbit of H-atom)
=-2.18%107"" J- atom™
~218=107""

4

1

~Ep= J- atom”

n
Z = 1 for H-atom
AE = E4 - El
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_—218x107"% _218x10°18
- 2 B 12
_ e | 11
=-2.18x10 x{?-—-l—g-]

AE =hv=-2.18x10"18 x—%

=+ 2.0437 x107*¢ J atom™!

AE _ 2.0437 x107"% J arom™

T 662510 Js
=3.084 %105 57! atom™!

V=

Campheor is used in molecular mass
determination due to volatile nature. The
method is called Rast’s camphor method.
Camphor acts as a solid solvent which is
volatile, hence can be removed easily.

In the formation of d%p® hybrid orbitals, twa
(n-1)d orbitals of g set Le, (n-1)dz= and

(n-1) dxz_ye orbitals, cne ns and three np

(np, npy and np,) orbitals combine together

and form six d%sp” hybrid orbitals.

The number of chiral carbon atoms in B — D(+)
glucose are five,

HO H
R
i
H——(II"—OH
HO—C'—H 0
H—C'—0OH
H—? -
CH,0H C*— Chiral
(Asymmertic

Carbon atom)

The helical structure of protein is siapilized by
hydrogen bonds between amide group of the
same peptide chain. These bgnds ate formed
by - -NH — group of one unit afid ofvgen of
carbonyl group of the thirdy ufiit. This
H-—bonding is responsible for holding helix in
a position.

Chlorine of vinyl chloride) (CH, = CHCI) is
non-reactive (Tess reactive) towards
nucleophile  m, nuclecphilic substitution
reaction Because, it shows the following

96.

97.
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resonating structure due to +M effect of —C1
atom.

[ 1] 1

. 5 B
CH, =CH—Cl} « —CH,— CH==Cl
!

In structure II, Cl-atom have positive charge
and partial double bend character with C of
vinyl group, so it is more tightly attracted
towards the nucleus and it does not get
replaced by nucleophile in §,- reaction.
Work done W)=-P,,, (V, - 1)
=—3x(6-4)=-6L-atm
=-6x101.32J (. 1L- atm = 101.32.J)
=-607.92 =608 J
In BrF; molecule, Br is sp®d hybrid, but
geometry is T-shaped due to

distortion of geometry from F
trigonal-bipyramidal to :\gr e
T-shaped by the involvement il I

of lene pairlone pair =
repulsion, Here

Ip - Ip repulsion = ¢

lp - bp repulsion = 4

bp - bp repulsion = 2

By the reactiongofl benzeneswith ethylene in
presence of anhydrous.(AlC!;, ethylbenzene is
produced,

Anhyd. AICL,
+ CHy =CHg e

The molecular formula of diphenyl methane
shows four isomers in form of mono chloro
derivatives.

@— CH, —@ (Diphenyl methane)

CiaHyz

CHp, —CHjy

Mono chloro derivatives

‘ ci— >
<>

7

(i
(i} ql

s

Cl
(iii)

O

(iv)

CH,
i



100. Compound X' is-CaCO;.

Biology
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CaC0; —2» CaC +C0, T
X Residue

Cal0 + HO-——Ca (OH)2

Residue
Ca(OH), + CO, + Hid —— Ca(I{C03)2
Y I:.xcess

Ca(HCO3), —2— CaC0y + HO + co2 0

It is the femate reproductive cell which usually
carries more cytoplasm and cytoplasmic
organelles than the male cell and hence,
naturally would be expected to influence
non-Mendelian traits. Since in the present case
the male parent (not female) had mutation in
mitochondria, there are neglible chances of the
mutation being inherited.

Fresh water protozoans live in hypotonic
solution so, for regulation of excess of water
which comes in the protoplasm through the
process of endosmosis, coniractile vacuoles
have developed. When these protozoans are
placed in marine water i.e., hypertonic water,
the contractile vacuoles become disappear
because the process of endosmosisgdoes Tar
happen and thus, water dees not_comeyin the
protoplasm.

Homeothermy is found in birds dlso, similarly
four chambered heart and ribVeage is also
characterised by otHer™elasses, apart [rom
mammals. But preséhee of diaphragm is a very
unique feature of mdmmals which separates
thoracic cavity framl interior abdominal cavity.

Hommone$)are chemical messengers that are
released inte thedblood stream and have a
specifie) effect, on body functions or on the
gther strtictures within the body.

Chemically hormones are of different nature
like) protein  hormones  (hypothalmic
hormones), steroids (sex hormones) and
biogenic amines (like thyroxin hormone).

When CO, concentration in blood increases
breathing becomes faster and deeper, The
effect of increased CO, is to decrease the
affinity of haemoglobin for O3 Thus due to
Bohr's effect the CO, released in respiring
tissue accelerates the delivery of oxygen by
faster and deeper breathing.
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Option (d} is not correctiy marched because
pellagra is a deficieftt disordem®f vitamin Bg
(Niacin).

"The animals which excrétémainly uric acid are
uricotelic,g@fd, thise phenomenon is called
uticotelism. Yfic acid'is excreted by terrestrial
reptiles (lizdrd, snakes erc.,) birds and insectsto
cofiserve watépin their body.

Frog, mammals excrete urea and so they are
calledhyds ureotelic animails and this
phenomenen is known as ureotelism.

Brunner's gland secrete large amount of mucus

and bicarbonates to protect ducdenal mucosa

and to neutralize the acidic chyme. It also

secretes two hormones !

(a) Secretin

(b) Cholecystokinin (CCK)

These stimulate—

(1) Secretion of pancreatic juice by pancreas.

(i1} Release of bile from gall bladder.

(iii) Formation of bile by liver and pancreatic
juice.

Mast cells are granulated wandering leucocyte

cells. Their granules contain histarnine which is

vasodilator and heparin (anticoagulant), These

take partin body defence and allergicreaction.

Malignant cancer is caused by loss of control

over cell's reproduction capacity. Therefore,

they are more easily damaged by radiations than

normal cells.

Developing  countries  show  expanding

population pyramid with maximum age

distribution in pre-reproductive phase L. e, &

very young age distribution, high fertility and

low mortality rate.

During muscular contraction myosin cross
bridges heads. Myosin is not only an actin
binding protein. Itisalsoan ATPase (anenzyme)
which is activated by Ca®* and Mg™ ions.

Hence, ATPase enzyme is located in myosin.
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Leishmaniasis or lkala-azar is caused by
Leishmania donrovani.Itisspread by sand fly. Itis
also known as dum-dum fever.

Serratiais a harmful human pathogen which has
been known to cause urinary tract infections,
wound infections, pneumonia, Hence, the
uncorrectly matched option is (b).

Gobar gas consists of 50-70% CH,, (Methane},
30-40% CO; and traces of hydrogen, nitrogen
and H,S.

Angbaena is a free living nitrogen fixing
cyanobacterium which c¢an form symbiotic
association with water fern Azolla.

Blood groups | Antigen | Antibodies
on RBC | in serum
A A ant b
B B anti a
AB A&B —
8] — anti a & anti b

Hence, bloed group AB has no antibodies in
Serum.

Ovulation occurs under the influence of LH
and FSH of anterior pituitary gland.

Disease Deficiency
Diabetes mellius —  Insulip
Tatany —  Parathormone
Diabetes insipidus —  ADH

Angiosperms are well adapred to terrestrizl life
and eccur in diverse habitats like cold tundra to
hot tropical and even desert areas. They also
thrive well in aquatic habitat. Hence, they being
the most successful to have dominated the Jand
flora.

In case of transition, purine base is replaced by
another purine (e. g., A===G and pyrimidige is
replaced by another pyrimidine (e. g.,C. == T)
and vice-versa. In case of ransversion puring is
replaced by a pyrimidine and viceversd.

In hemianatropous type, the_gwule becomes
curved and nucellus and embivo sac’lies at right
angles to the funicle e g., Ranuaculageae while
in campylotropous, the micropyieqds directed
forwards chalaza. Chalaza lies at right angle to
funicle.

e. g., Leguminosae.
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Fig - Anatropous type of ovuie

Ovulation takes place under the influence of LH
and FSH. It normally takes piace at the end of
proliferadve ie, 14™ day or mid way during
menstrual cycle. The LH surge stimulates
compietion of reduction division of ococyte.
Following ovulation, the Graffian follicle
changes o corpus luteum.

Vagus nerve i{s a mixed cranial perve,
controlling much of the gut, ventilatony systém
and heart. It does not affect | tongue
movements. Tongue movemeniigycontolled
by glossopharyngial nerve.

Prolactin is secreted by anterior pituitary gland
which stimulates mammary gland
development duringfpregnancy@and lactation
after child birth. Rlagéntaflis a connection
between the wigrine wall of mother and their
foetus. It helps ingexchange of marterial
between_these two. Placenta secretes human
choriopic Jgonadotropin, estregen  and
progestergne,

Cletting ofeollected blood can be prevented by
goatimg the test tubes with silicon or adding
chelaring agents. Citrate, oxalate-heparin and
EDTA are anti-ce agulants.

The pace maker creates the rhythmical
impulse normally made by SA (sinuatrial)
node, Hence, it is implanted art the site of SA
node to mimic the action and to regulate the
heart beat. SA node is found in the upper part
of the right awmium of the heart. It is a
specialized bundle of neurons (nerve cells).

Carbon monoxide forms a stable compound
with haemoglobin called carboxy
haemoglobin as affinity of Hb for CO is 210
times greater than its affinity for O,. In this
form haemoglobin does not carry oxygen
resulting in death too.

Hb + CO = HbCO

haemogiobin carbuxy haemoglobin
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Species having much greater influence on
community characteristics, relative to their
low abundance or biomass are keystone
species, removal of these cause serious
disruption in functioning of community &g,
In tropical forests, figs are keystone species.
Important for DNA finger printing are short
nucleatide repeat that vary in number from
person to person but are inherited. These are
Variable Number Tandem Repeats or VNTRs
and these can be recognized only through
molecular analysis of DNA samples. Alee
Jeffreys (1985, 86) discovered this technigue
for the frst time.

Flagella of prokaryotic and eukaryotc species
differ in micro-tubular organization and rype
of movement. In eukaryotes the arrangement
is (9 + 2) and specialized while in prokaryotes
arrangement is (% + 0)and is simple.
Tyrosinase is a copper containing oxidase
which is widely distributed in plants, animals
including human. It oxidizes tyrosine 10
melanin in mammal and causes the cut
surfaces of many fruits and vegetables t0
darken.

Echinoderms are triploblastic animalsy with
organ system level of organizatioms, Larval
forms possess bilateral symmetry while adults
have radial symmetry.

An arthropod body consists, 0f head, thorax
and abdomen, in some.cases head and thorax
may be fused to form eephalothorax, class
Insecta have body divided finto head, thorax
and abdomen.

¥at soluble vitaming, are A, D, £ and K
Deficiency “of, ‘witamin A leads to night
blindfiess or nyctalopia because vitamin A is
essential for) synthesis of visual pigments
(rhodopsin).

Wi Bateson (1905) explained the lack of
independent assortment in sweet pea and T.H.
Morgan (1910} in Drosophila due to linkage.
When genes closely present adhere or link
together in a group and transmitted as a single
unit, the phenomenon is called linkage. It
stops the process of independent assortment.
Incomplete linkage is broken down due to the
crossing over.
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Riosphere reserve is an in situ conservation
method, Hence, it is the most effective way
among the four above for preserving genetic
diversity by protecting wild population
tradidonal life style and domesticated plant
génetic resource. : :

The rate of total capture of éhergy or therate
of total production of organic materials grss
primary productivity while the balamnce or
biomass remaining after meetfig the cast of
respiration of producers i§ net \primary
productivity. Tlence, gross productivity has
highest value in grasslafd ecosystem.

Bhiopal gas tragedy occtified (8 Dec 1984)
when MIC (Methyl Isocyanate) reacted with
water in a Afank,Dan €xothermic chemical
reacton started#nd producing a lot of heat. As
a resulifthe safewyvalve of tank burst because
of incfease ingressure. It gave rise to a heavy
gasywhich rapidly rank to the ground.

Thel enzyme nitrogenase is required for the
pfecess of biological nitrogen fixation only.
Fixafion of atmospheric nitrogen occur
through other route also. Neither nitrification
(conversion of ammonium to nitrate) nor
conversion of nirate to nitrite require
nitrogenase.

Elecron Spin Resonance (ESR) measures
number of charges occupying deep traps in
crystal band gap. The basic principle of ESR is
same as those for luminescence i. e, electrons
become trapped and stored as a result of
jonising radiations e g., Dating of tooth
enamel.

The concentration of lead in blood averages
about 25 pg / 100ml. Increase t 70 ug / 100ml]
is generally associated with clinical symptoms.
Hence, a level of 30pg/100ml is considered
alarming. The chief sources of Pb in water are
the effluents of lead and lead processing
industries.

Chimpanzee is more closely related 1o man
than other hominoids. It is evidenced by
chromosome banding pattern, DNA extracted
from sex chromosomes, autosomes and
mitochondria. Molecular clock Dbased on
mitochondrial DNA are used to date recent
events because this DNA mutates 5-10 times
faster than nuclear DNA. Some similarites
between human and chimpanzee are :
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A. DNA matching shows human similarity with
chimpanzee.

B. There is little difference in banding pattern
in chromosomes 3 and 6 in human and
chimpanzee.

C. Serum test indicate maximum homology
between human and chimpanzee.

Anthesis is the opening of floral buds.
Reception of pollen by stgma is called
pollination. Formation of pollen is called
Mmicro-sporogenesis.

The condition shows that the plant require
photopericd shorter than the critical day length.
This plant needs uninterrupted dark period for
flowering. Therefore, it is a short day plant and
these do not flower if the dark period is
interrupted with flashes of light.

Black soil is dark or dark brown in colour. It is
formed from basaltic rock under semi-arid
condition. Black soil logically known as regur
or black cotion soil.

Black soil is deficient in nitrogen and
phosphorus and rich in potash and lime and
not in calcium carbonate.

According to union petroleum minister, 5% of
alcohol {ethanol) will be mixed in petrol for
meeting energy needs.

In z longitudinal section of a root, starting from
the tip upward the four zones occur in the
following order :

Root cap — Zone of cell division — Zone of
Cell enlargement — Zone of cell maturation

According to biogenetic law of Ernst
Haeckel (1866) ontogeny repeats
phylogeny. Ontogeny is the life history of@n
organism while phylogeny is the evolutiopary
history of the race of thar organism/In other
words we can say an organismy repeats its
ancestral history during its development.
Hence, resemblance of Amphibiano fish is seen
in most systems of the bedy both are cold
blooded, both respire by gills (as|tadpole of
frog), both usually lay eggs'in water leading to
the conclusion, that “amphibians have
originated from fishes.

Stabiliry is the pewerp of a system to be in their
state against unfavourable factor. Resilience is
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the capability of regaining its original shape or
position after being deformed, Hence, it has
low stability and high resilience.

The formation of m-RNA from DNA is termed
as transcription, This process takes place in the
nucleus (eukaryotes} or in the cytoplasm
{prokaryotes). The base sequence of m-RNA is
compiementary copy of the template DNA
swand. If DNA has ATACG nucleotide
sequence then the m-RNA would contain
UAUGC nucleotide sequence.

Extranuclear or extra chromosomal or
cytoplasmic or organellar inheritance is a
consequence of presence of genes ift
mitochondrial and chloroplast DNA. Exira-
chromoesomal units funcrions either
independently or in collaboration with nuclear
genetic system.

Epinephrine is synthesized frem ‘@mino/acid
tyrosine. While estrogen an@ progesterene are
modified steroids and prestaglandins are
basically far.

When bacteriophdgeJinfectsya bacterium,
entirely depends 40n gthe host for its
multiplicationy 1tWutilizes the host machinery
for replication and preduce a large number of
progeny {phage particles). The bacterium cell
undérzoes lysisfand dies to liberate a large
number ofythese phage particles which are
each (ready to start another cycle by infecting
new bacterial cell. This cycle is known as lytic
Cyeie.

The recessive genes located on X-chromosome
in humans are always expressed in males
because a female may be homozygous or
heterozygous while male is always hemizygous
{i.e., only one allele is present). As
Haemophilia, colourblindness are some
human diseases which are frequently found in
males.

in Cy plants the first stable product formed
during dark reaction is 3-phasphoglyceric acid.
Since it is a 3- carbon compound hence, the
pathway is referred as C; pathway.
Oxaloacetic acid {OAA) is the f{irst stable
compound in C4 plants. It is a 4C compound.
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The process of crossing over takes place in
pachytene stage of prophase I of meiosis I. In
this process some genes of two non sister
chromatids of a bivalent are exchanged,

Sister chromatids of one
duplicate chromosome

- : —
Synapsis —_ W h

Sister chromaltids of chromosome's homotogue

Adjacent
non sister

chromatids

Centromere

Crossing

over

Recombinant
chromosomes
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Chiasmata

¥

——
Se—e

Fig : Crossing over between two non-sister
chromatid of a bivalent

Retroviruses are so named becuase they@ontain
enzyme reverse lranscriptase | or ARNA
dependent DNA polymerase. The genstic
material of these viruses is RN#As

e.g., Rous Sarcoma virus.

Restriction enzymes are/ degradative enzymes
which recognizes and cufs up/ DNA that is
foreign w a cell, These “enzymes protect
bacteria against intruding DNA from other
organisms such asyvirus or other bacterial cells.

In the restifig.netve fibre, the cytoplasm inside
the axon has a High concentration of K™ and a
low ‘cofigentrarion of Na* in contrast to the
fluid outside the axon. Thus if diffusion occurs
then “whirough concentration gradient Na®
enters the fibre.

Exponenrial phase or log phase s
characterized by rapid growth in population
which continues tiil enough food is available.

Diversification in plants life appeared due to
long perieds of evolutionary changes. The
evolutionary changes sequence is :
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Bryophytes - Pteridophytes —
Thalloid no Differentiation in ]
vascular tissue vascular tissue begins,
Gymnosperms - Anigosperms

(no fruit formation) {fruit present)

Micro-propagation is the iatest methodd@ G
obtaining a large number of plantlets thxough
plant tissue culture. This can be dong through
culture of cells, callus, tissues{ orgam oOr
sotnetimes whole plant.

Gibberellin prometes internédal elongagion in
a wide range of species,, This finternodal
elongation phenomenon “i§gknown  as
blotting.

Gibberellin is a plantggrowth hormene which
was first rime obraiged from a fungus Gibbrella
Sfufikuori (Flsarium spfiliformi).

Carbon is the most abundant element present
in the plant.“Other framework elements are
hydrogén andjoxygen.

Photosynthetically Active Region (PAR) of
solar radiation is visible region. [t consist of
radiations having wavelength berween 400 to
700 nm. Green plants use this wavelength in
the process of manufacture of food le.,
photosvnthesis,

Since rerrestrial animals do not Thave
automatic access to either fresh or salt water,
they must regulate water content in other
ways, balancing off gains and loses.

The genotype of human male in queston must
be Aa Bb XY,

Hence 2 x 2x 2 = 8 types of gametes would be
formed. AB X", ABY, aB X",

aBY, Ab X" AbY, ab X", aby.

Hence, 1/8 proportion of his sperms would be
abh.

Mango is a drupe fruit and its edible part is
mesocarp.

The thylakoids of chloroplast are flattened
vesicles arranged as a membranous network
within the stroma. 50% of chloroplast proteins
and various components involved (namely
chlorophyll, carotenoids and plastoquinone)
are present in thylakoid membranes that are
involved in photosynthesis.
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When 3-phosphoglyceraldehyde is converred
into 1,3 diphosphogiveeric acid, two electrons
and two prowns are released which are
utilised to convert NAD™ to NADH and one H™.
NADY + 2H" + 26 — NADH + H'

During the leavening process, the yeast breaks
down the carbohydrates in the deugh and
generates (0, which more than doubles the
size of the loal giving the spongy structure.
This process is called fermentarion.

In somatic cell cycle the replicadon of DNA
takes place in § phase.

An crganism (such as bacterium) thar will
grow on a minimal medium is called a
prototroph while 2 ‘mutant’ of it that will not
grow on a minimal medium but requires the
addirion of some compound like an amino acid
or vitamin is called auxotroph.

Adigntum is also called walking fern. In
Adiantum the tips of the leaves, on coming in
contact with the soil, give out adventitious
roots which, in turn, produce new leaves and
develop into new plants.

Since large populations of Escherichia coli are
found in human colon, the presence of E. coli
in water indicates thar, it has been
contaminated with faecal matrer. Thus, E. coli
is commonly known as indicator of water
pollution.

The enzymes used for labelling in ELISA

(Enzyme Linked Immunosorbent Assay)
include horse radish peroxidase, allaline
phosphatase, fi-galactosidase and
lactoperoxidase.

Phenetics (Gr Phainein - to appearj the term
phenotype is derived from this samef root)
dedicates rexenomic affinifies entirely on the
basis of measurabley similarities and
differences.

At metaphase, the ‘chromgsome are clearly
visible as cofiposed of two closely associated
halves (chromatds)@and the chromoesomes
have undergone) maximum contraction so
thesé ¢an becounted conveniently.

Secondary nucleus of fernale would have 2n
chromosome that would be fertilized by male
gametes which in this case would be 2n'
begause it is formed from remaploid male.
Hence, endosperm would be 2n+ 2n=4n.
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Male Femals
4n an
Pollen grains Secondary Egg
2n nucleus (n
l (2n)
Male gamatas
2 \
Endosperm 2n+2n=4n
In 1963, ICAR introduced many dwarf

selecdons from CIMMYT, including those
developed by Norman Borlaugh/™using
Norin-10 as the source of dwarfing genes.

The environmental stress (as pesticides) does
not cause or direct rhanges in\\genome,
instead, it simply selects rather persisting
mutations which resultdin phenotypes that are
better adapted to the new environment (e.g.,
certain pesticides).

The base ratig’ AT / §,+ C may vary from
one species (ko another, but is constant for a
given species. It isfrarely equal to one and
varies between 0.4 and 1.9,

‘The, genogype of trihybrid would be AaBbCe.
Eight)different types of gametes ABC, ABc,
AbC, Abc, aBC, aBg, abC, abe would be formed.
Thamumber of zygotes would be 8% = 64.

Lichens are composite organisms representing
symbiotic association between phycobiont
{algal component) and mycobiont (fungal
component) —the two components together
behave as a single organism. The phycobiont
benefits the mycobiont by providing
carbohydrate. The mycobiont on the other
hand, provides protection, water, salts and
nitrogenous substances to the phycobiont.

In oogamous type of sexual reproducton, the
female gamete (ovum/egg) is big, passive
while male gametes (spermatozoids) are
smaller, active and modle.

The cycadales is an ancient group of
gymnosperms exhibiting several primitive
features—now having only a few living
representative of once a large group of plants
that glorified during the Mesozoic era.
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nights. Due to bare plant cover, the soil of
desert is much more exposed to these
flucruations as compared to that of other
areas. During day time, the soil becomes hot
and in night it frequently, becomes cool.

The basic plan of the structure of ¢-RNA
assumes the pattern of a clover leal. The
structures of different ¢-RMNAs for almost all
amino acids are now available and all of these
fit the clover leaf model.

s> o0—Amino acid

%

¢

Acceptor
end

Ribosemal binding

sged loop (7 bases)

god T.C. Loop

-] N
Aminoacyl synthetase A:"é e G
binding locp &= /O/Ll[j é
(8-12 bases) D. Loop ioi A, },}‘\a-/c/

Y

NG
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&ﬂﬁ -
¢ LAy oy

A “g—go

Amticcdan loop

{7 'bases)

Anticodon
{binds with codon of m-RNA)

Fig : Claver léaf model of FRNA
Telomeres hawve been shown to have unidue
structures that Winelude short nucleotide
sequencés present as tandemly repeated units.
The basic)repeat sequence in all the species
studied has the pattern
8- Tih4 Ag_1Gy.5-3. Same repeated
sequepce is found in at the end of all
chromosomes in a species. Not only this, same
telomere sequence may occur in  widely
divergent species (e.g., Human beings,
Neurospora and some acellular slime molds).
Clusters of G residues in one srand and C
residues in the other characterise telomeric
DNA. Also, in some species the telomeres
tertninate with a single-stranded DNA (12-16
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Normally, genetic information flows from
DNA -—— m-RNA —— protein. Hence,

any change in nucleorides due to mutation,
would result in change in the structure of
protein/enzyme which might result in some
change in the organism,

The events for initiation of DNA replicatign in
prokaryotes may be classified _into"((a)
pre-priming (occurring only at theforigia); (b)
priming (recurring with the initiation of each
okazaki fragment during glongation phase.
Unwinding of DNA is (followed by the
synthesis of RNA primers by RINA primase.

Shade  tolerantgmgplants ., have  lower
photosynthetic rates dnd hence, lower growth
rates. On the othér hand these plants have
larger phetosvnthetie™tinit size than the sun
plants..

A ffegment €T-DNA) of tumour-inducing
plasmid (Fy"can be transformed from the
bacteriuml Agrobacterium to plant cells ar a
wound site. This T; plasmid is often used for
developing ansgenic plants.

RAT! rrt .... Parents
{Redall) {Yellow dwarf}
AT Rt n rt ... Gametes
p ?n m —F
RT] Rl RArTt
Rt| Rrit Rrit
Conclusion :

1. All plants are red.
2. 50 are red rall.
3, 50% are red dwarf,

According o Oparin, the atmosphere of
primitive earth was reducing because H atoms
were most numerous and most reactive. Large
quantities of Hz, N water vapour, CO,, CHy
and NH, were present but free oxygen was
not present in significant amount.

At telophase siate, nuclear membrane vesicles
associate with the surface of individual
chromosomes and fuse to reform the nuclear
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membranes, which partially enclose clusters of
chromosomes before coalescing to referm the
complete nuclear envelope. During this
pracess the nuclear pores reassemble and the
dephosphorylated  reassociate to form the
nuclear lamina. One of the Jamina proteins
(lamina-B) remains with the nuclear
memnbrane fragments throughout mitosis and
may help nucleate reassembly. After the
nucleus reforms, the pores pump in nuclear
proteins, the chromosome decondense and
RNA synthesis resumes, causing the nucleolus
to reappear.

Vitamin By, {cyanocobalamin) is only vitamin
not found in vegetables. It is present in animal
protein such as meat, liver, fish and Spiruling
{single ccll protein). It promotes DNA
synthesis, maturation of RBCs and myelin
formation,

Agrobacterium tumefaciens is called natural
plant genetic engineer. Its interaction with
plants are most theroughly studied amongest
the four options given in the question.

199. Reperter genes are used to determine whether
a particular DNA  construct has  been
successfully intreduced into a cell, argan or

tissue.
200. The genotype of normal woman with
colourblind father = XX”
The genotype of normal man = XY
Normal woman x  Normal man
Xh X Xy
xh/\x Y
x"x xhy XX Ry
Carrier Colourblind Notinal | Normal
danghter  son daugher “sen

~.50% of the sons would be colpurblind.
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