I plysics

1.

CBSE MAINS
MEDICAL ENTRANCE

SOLVED PAPER  ZFTTIN

PAPER-1

{2} If velocity varies with time as _au=4t, find
the distance travelled by thefbodylin the
interval of 2510 4 5.

{b) Prove that two particles moving\in_parailel
direction  with  equaley and opposite
momentum have total angular momentum
about any point rémains consrant.

(a) How resistance \wafies in semiconductors
with temperature?

{b} Skerch the, circuit diagram of a diode
showidgyforward and reverse biased.

(¢) Find the Wgelation between the three
waveleagths A, A, and X, from the energy
level diagram shown in the figure.

¥ ) J

(a) Find the relation between torque and

(i) angular acceleration,

{ii) angular momentum,

(b} Two rods of length [ and mass m are in [
shape.  Find  the
moment of inertia
about an axis passing
through the point of
joining and
perpendicular 1o the
plane of the ' ™

f-vection.

fm

4.

o

(c) Find the direction of angle between angular
momentum and linear momentum.

{a) The distance s along Z-axis varies with time
as s=2° -3t* —6¢ + 8 Find the time ¢
after which acceleration becomes zero.

(b} ‘Three masses connected by massless string
as shown in figure, are placed on a
herizental frictionless surface. Find tensions
T, and T,.

m,=10kg my=20kg my=30kg

(2) In the circuit shown :

(i) Find the phase difference between the
currents through £ and R,

(ii) Find the phase difference berween
potential difference across C and R .
L
C
R,
Ry
FA)
7

{b} Two infinite conductors are perpendicular to
each other carrying current I as shown in
figure. Find the induced magnetic ficld at
that point P at a distance » along one of the

FAandnntare



{¢) Inductive resistance 2502 and capacitive
resistance 7582 are connected across 250 V
mains jn series. Find the rms potential
difference across inductor and capacitor.
How can youl recancile this in terms of mains
voltage ?

6. (a) When a force F, acts on a particle, frequency
is 6 Hz and when a force F, acts, frequency is
8 Hz. What is the frequency when both the
forces act simultaneously in same direction?
(b) As shown in the figure a ray is incident on
medium A, find

for the block €, such that the ray through this
medium will be parallel to the incidentgay
on A,

7. (a) Light of wavelength & =4008'A Jand
intensity 100 W/m? is incident ot a plate of
threshold frequency 5.5 » 10" Hz. Find the
maximum kinetic energyqef photoelectron
and number of photons incident perin* per
sec.

{b} When  electron  is| | agéelefated between
500 keV, what is the'percentage increase in
mass?

(c) I'rom the concept of binding energy, explain
how energydis, liberated during fission and
fusionipeactions.

8. (a) An ideal gas has molar specific hear 3R/2 at
canstant pressure, H 300 J of heat is given to
two moles of gas at constant pressure, find
the change in temperature,

{b) Define (i) steady state and (if) temperature
gradient.

9. (a} In the given circuit for what values of R the
power dissipated in R is same as the rest of
the circuit?

{b) Two concentric hollow spheres are aranged
as shown in figure. If a chagge +@ is giyen o
the outer sphere, find chiarge indudgdiin the
inner sphere,

50

(€).Can potential at a point be zero with a
non-zero etectric field a1 that point? Give an
example.

10, {a) If the fundamental quantities are velocity
(v, mass (M), time (T), what will be the
dimensions of n in  the equarion
V = aPri/8nl

(b) A body of mass m falls from a height i and
collides with another bedy of same mass.
After collision the two bodies combine and
move through distance till they come to rest.
Find the work done against the resistive
force.
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10- (a) How bond energy varies from N, to N,"and
why ?
(b) On the basis of molecular orhital theory
what is similarity between ;

() B, O;
(i)} CO, Ny, NO*
{¢) Like CO why its analog “Si0" is not stable ?

Biology

1. (i) Define cloning and write their significance.
(i) Write down the significance of embryo
culture,

2. Each word in Colummn-1 has minimum one and
maximum three marching in Columa-Il. Arrange

them.
Column-I Column-IT
(i) Agar fa)  Fungi
(i} Biofertilizer (b} Algac 5.
{iii}  Abiolic (¢} Bacteria
(iv) Prokaryotic () Cyancbacteria
(vl Carbendazol (e} Stress

{1 Edaphic
{2} Culture medium
() Anabaeno, Azolla

{1)  Bacillus thurin
genesis
) Insecticide
(k)  Fungicide
3. (i} Labelthe parts of interphase nucleus (1, 2, 5,

£).
(ii) Write the function of 2 and 4.

4. (i) Label the diagramin the question (1, 2, 3, 4,
5,6)
(ii) State whetherWthe above diagram is of
Prok@dryotes or Eukaryotes.

(i) Draw a sketch diagram of conductin system
of the heart

(if) Draw a sketch diagram of nephrone showing
Glomerulus and Bowmlan’s edpsule.

Match the Column-T with Golumn-1l (at least
ten}.

Column-I Column-11

(I Cenuincre (a) Small DNA fragmoents
formed on  laguing
strand  during  DNA

replication.

(i) " Kinelochore {h) Dresking of DNA at
specific site

(iil¥ hTelomicre {c) Major protein al
chromatin

fiv)  [ixon (I} Sub-unit of chroamatin

{¥] Inlron (@) Iighly condeused, non
transcribing  part af
chromosome

(vi)  lNeterochromatin () Nouc-coding  seqnence
of cukaryolic
cliromosonte

{viit Nucleosomn {g) Sister-chiromaticls

attached o a point au
interphase

{viiiy Mistone (h) Protein helps in hinding
with micretubnles

(ix} Topoisomerase (i) Which scals oils of
chromosomes

(x) Okazaki fragment {j) coding  sequence ol
enkaryotic chromosome

(xi) Operon reading (k) functional genc
frame
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(iii) Plants obtained carbon from atmospherein ~ 16. There is a flow chart showing the generalized

the form of CH, which takes part in the events in DNA replication, write the name of

CO, fixation during dark reaction of enzymes involved in the reaction.

photosynthesis. DNA deuble helix —%1 5 Nicking of strand
(iv) Term ‘Ecosystern’ was coined by R. Mishra. &, Unwinding —82, Destabilization and
(v) R.Mishrawas a famous Indian Pathologist. relief of pressure —“ 5 Initiation &,
At the beginning of the present century plant Elongation —2NANED® , 16cing of nicks
anatornists noted that a seed plant native to hot 17. The main steps of glycogenesis and
dry climates, rather than EXhlbltlrlg a paiisade egcogenolysis reactions are given below but one
mesophyll, has a ring of mesophyll cells step for each question is missed. Mention the
surrounding the bundle sheath cells. The missed steps.

arrangement has the appearance of a crown. 1g. There is a mechanism of electron transport chain
This ring of Kranz cells exhibits a high level of

Glucose Glycogen

| |

Glucose-1 Phosphate Glucose-6 Phosphate
lr ¥
Glucose Uridine Glucase
diphosphate -
L 4
Glycogen

C, activity what might the function of the Kranz inthe diagram given below.
structure be? Givethe answer of following questions based on

this diagram,

60 | [NADH]+ H*  NAD*
'g‘ NADH,| FAD
35 50t OX X
-
& 4l FMN Q cyt b
S 40 ox
2l £ 8 oytey ox
& _ e cyta
@ X eyl ¢
& 20r ADP ATP 6d x
= N ed
S 10} ADP ATP N
g ADP ATP H,O
g or +
iy +H Qo

Electron flow — oyl = cytachroms
red = reduced
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much energy to cross the forbidden gap and
reach the conduction band. Hence, as
temperature increases more electrons move
to conduction band thereby decreasing the
resistance of semiconductor.

(b) The diode under forward biasing is sketched
in Fig. (i) and the diode under reverse
biasing in Fig. (ii).

Py

—

PHN

@m
(>

{c) From the diagram.

Q

a

w

Ech =Ecg + Egy

or he _he | he
Ay TR A,

or 1 _1,1
Ay M Ry

_— J\‘l}\‘Z

or JL3”JL,+:'L2

{a) (i) Let us consider a body havinglagerque {t)
acting on it, is rotating about an axis passing
through a point @y If a\force F acts on a
particle of mass m of that body then,

1= force »distance = F x ¢
=maxr {- F =ma)
=mra xr= mrza

where g islangular acceleration

T = mrzu

In general for a system consisting of many
particles
1 ={Emria)
T=fua LD
where | = moment of inertia about axis of
rotatien = mr?
(ii) From Eq. (1)

T=]u
de
and a=-_
(rate of change of angular velocity)
Idw
T= -E ...{2)

Now angular momentum of a body about axis of,
rotation

L =Iw
- -j—i' = Ig——:’ (- I =constant)
Therefore, Eq. {(2) becomes
odL
Tt

(b} Moment of inertia of@ rod passifig through
the edge and perpendicular t0 the length

ME o (P ME P M
T 12 21 T 12 4~ 3
So, net momentf inertia®f system of both rods

C 22
_BMI

(c) If risthe position vector of a particle and p is

linear momentum, then angular momentum
about origin
- -
L=rxp
- —+ - -+
This implies that L Lr and L L p Hence, the
angle between angular momentum and linear

momentum is 90°
(a) Asgivens=2t% - 3t2 —6r + 8

. _d‘lr"_ d 3__ 2_
Velocny,v-a~§(2t 3t° -6t +8)
v=6t2 -6t -6
and acceleradtion p
=V _ 9 ez g
= a“dr I {(6t“ -6t - 6)
a=12t -6
But a=0{(given), .12 -6=0
= r--ﬁ=0.55

(b) Let N|,N,, N, be normal reactions on
masses my, M, and nt, respectively. The free
body diagrams of m,, m, and m, are as
shown below
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(a) From Einstein’s photoelectric equation

KE o =%5 —hv
_| 66 x107# x3x10%
4000 <107

— 6.6 %107 x5.5x 10”]

=495x%107" ~3.6x107"
=1.35x107"]

Now, let no. of photons egnined per sec be n. 8.
Then, intensity = 100 W/m*
he

= "T =100
100 xA _ 100 %4000 x107"
" The T 6.6%107 x3x10°

=2.02x10™
(b) Kinetic energy of photoelectron

KE = 500 keV = 500 x 10° &V

But KE = mc? — myc’
- KE {mc® = my®
e’ myct
m- ch2 Am
= —— =
My My
am _ K
or === —EE
m mg

Henee, % increase in mass is

=AM 100 = Kﬁz %100
My myc
500x10%eV oo

0.511 x10° eV
(v myc® = 0.511 x10% eV)

= 5‘;’1 x100 = 97.85%

(¢) The binding energy of nucleus|is the'énergy
released in formation “%fey nucleus by
combining its nucleonsger it is {the external
energy which is required” to|isolate the
nucleons of the nucleusfrom one another.

Nuclear fission is a process, in‘which a heavy
nueleus is split $aro middle weight nuclei by
bombarding dt,with nedtrons. In each fission
reaction, .a tremeéndous amount of energy is
released. THis. iS\due to the mass defect occurs,
when a nucleus'splits into two nuclei. In other
wordsiwe can say thar the binding energy per
fiucieon of the nuclei obtained as a result of
fissign is more as compared to the binding
eénergy per nucleon of the parent nucleus.

9.

Nuclear fusion is the process in which two light
weight nuclei come close 1o each other with in
the range of attractive force (= 1 fm). These may
combine to form a heavy nucleus. This process is
possible from an energy point of view because
the binding energy per nucleon is small for light
nuclei and increases with atomic mass A until A
is about 50. Also, in this reaction a large amount
of energy is released. This energy appears in the
form of kinetic energy or in some other form.
(a) The heat required at constant pressure

Q =nCpAT
».Change in temperature
-2
AT =&
Here : @ = 300], n=2moles, Cp = %R

R, being the gas constant
=8.31 ] male'° CT

300 400,
=gxs3il

300

AT = z
ZX—i % 8.31

(b) (i) When a bargis heated continuously,
inidally thé temperatre of various
sections of th€ bar increases, a state
knowil 28 thepvafiable state but after
some rime, the temperature of any part of
rod ddes not change, In this state heat is
notlabsorbed by the cross-section but is
parily igonducted to next cocler section
and/is partly radiated. Therefere, this
state of the rod is known as the steady
state,

(i1) Between two isolated surfaces, the fall of
temperature per unit distance along the
direction of flow of heat is called the
temperature gradient. If the
temperatures of two isolated spheres are
g and 0- A0 and the perpendicular
distance between them is Ax, then
temperature gradient

_ change in temperature
~ perpendicular distance

_(6-48)-8_ A0

Ax Ax
(a) The net resistance of second circuit
1.1, 1
B 8 (3+9
,_Bx8 64 _
R ‘3+8‘16“m

- at——

e et
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lapped with vacant p-orbital of boron. Thus, these
have following structure -

F
> S >B—F- . B—F
F

F‘l‘.
or >B—-F

F

Thisis called pn - prback bonding which is most
effective in BF, as in it, this overlapping occurs
berween 2p{of F) and 2p (of B) orbitals. Thisis the
reason why BE, has least tendency te accept lone
pair of electron. Hence, BBry is stronger Lewis
acid than BE,.

(b} Sulphur belongs to 3rd period, hence, it has
maximum covalency equal to 6. Therefore,
SF, can be hydrolysed as it can form hexa
covalent intermediate complex with two
H,O molecules. Bur SF; cannor be
hydrolysed as it cannot form such
intermediate complex.

{¢)In {CH,),$10H, Si-atom form prn—dx
bonding with O-atom as it has vacant
d-orbitals (unlike C) hence O — H bond is
weaker in (CH;),SiOH than that in
{CH; );COH. Therefere, (CH3)%5i0H is more
acidic than (CH,);COH.

(d) Ethyne is acidic in nature, hence, its
hydragen forms hydrogen bonding with
hydrogen fluoride.

3. (a) The groups which increase electron density
inring (i.e., + | group) activate benzene ring
towards electrophilic substitution.
—N*(CH,); and —CH,N*(CH;); both
groups decrease electron density in benzene
ring, therefore, deactivate ring towards
electrophilic substitution. —N(CH g, group
{even though N is electron withdrawing)
stabilises o complex as N-atom hias alohe pair
of electron, therefore, if activates thering.

N(CHj);  CH,N(CHg)zmCH,

TS G

Thus, the cotréet order of reactivity towards
elecrophilic substitution is :
(D) Piperidine is the strongest base among

NH
these. Pyridine and pyrrole are aromatc

compounds in which due to the
delocalisation of lone pair of electron

(present on N-atom), N-atom has less
tenidenicy to donate electron. Aniline is also
weakly basic due to similar reason.
Piperidine is a secondary amine and it has
much tendency to lose electron, hence, is
strongly basic.

4. (a)(}) It is simple dehvdrohalogenation of
halide in presence of alcoholic alkalt,

CH,4 CH,
_C,HsONa
ch,,OH
(i) This reaction example fof
nucleophilic subsntuuon invelving
methyl-shift (Wagner- Meerwein
rearrangment}.
CH,

CH, —C —CH, — By,
I

CH,4
CH, CH,

WMR

I I
CHy—C— CH, — -2, CHy—C —CH, —CH,
4

I 3° carbocauon
CH, {more stable)

1¢ carbocation
(less stable)

OEt”

CH,

|
CH,—C— CH,—CH,
I

QOEt
(iii) According to  Saywzeff rule, the
deprotonation occurs from more
substituted carbon.
CH; CH,

CH,—CH—C —C H, 20l

I
OH

CH, (|:H3
CHl;—CH— c—mg

C Hz‘l- H,0

CH; CH, CH, CH,
CH,—C ==C — CHy ¢—n- CHy —CH—C — CHj

-H
2, 2 dimethyl butene-2 this pr oton 15 lost
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CH,

CH _ 3 . 3
] 3 ™ox 7 }77 x| .
H—(li—Br Br—C—H %
Cl—-(|2~H 11—(I:—c1 /)
o% [ 3+ o 3+ ox
CH, EHs 2 2
(i) {iv)
Structures (i) and (ifi) are enantiomers. of | 4 X
Similarly structures (iii} and (iv) .are alsoe sl (h = -
enantiomers. o-form Mirror fHorm
S‘tAructurejs_'(i] anq {iii} [or_ (iv)] and structures  pq, (a) Molecular orbital configurations of these
{it) and (iii} [or (i¥)] are diastereomers. species are as follows -
9. (a) There are three geometrical isomers possible N, (13e)= KK'(:;Zs)z(c;'.?.\:)2(1:2p3r ¥
for [PtNH,}CIXPy)XBr)] as it has squarc (rt2p=)2(02pr)1
planar structure. 1
. bond order =2 (9 -4)=25
Br, Py Br, H;
N; (157 )= KK~ (02.5‘) (cs =)A@2p, ) @2p, )
Pt (:rr2p~) (n 2;::_1,}l
~.Bond order = 1 {10 -8)= 2.5
al NH, 2
o As the bond order of these(species are same,
None of these isomers show OPU_C?JJ 1somed§m. hance, their bond encrgy will also be equal.
() [Co(mf)af_‘ : In this complex ion, cobalt is in () Gy F2 and O;" are isoelecrronic (18 ¢ in
+ 30x1dat1(;n sztateEi each} species, fence, their bond length
Co= [Ar] 3d 45 4p and boznid ofder will be same.
o} = (i) COalN ;'and NG are also isoelectronic (14¢ in
[:I ‘:I:D each) species, hence, their bond order and bond
Oxalate s Weaker ligand, hence, sp>d® lengths will also be same.
hybrldlsa[mn takes place so that resulting jon is (e) Carbert’and cxygen are in the same period
paramagnetic (due to presence of four unpaired having close proximity in their size,
electrons). therefore, these can form multiple bond to
This ion shows optical isomerism and it has two give arise to CC molecule (C = Q). Whereas
optical isomers. Si is quite larger in size, therefore, its
[CoFg I’ : This ion is also octahedrall and multiple bond with oxygen is not so stable.
paramagnetic due to sp°d® hybridisafion. \Buz Thus, $i0 molecule is not stable.
this ion cannot shows optical isomerism due to
presence of plane and centre of symmetry.
PAPER-II

Biology

1. (i) Cloning : The process of producing Significance of Cloning ;
genetically similar molecules, cells or = Microbial cloning is involved in the
grganisms, )from a common ancestor by preduction of various important products like,
asexual reproduction in vitro or in vivo is enzymes, hormones, acids, antibiotics,

called cloning. vaccines etc.
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(8 LD [IVIANIS] MBUILE DUIVEBU Imapel 2uus
. H
il .
i) B{;i:’::ﬁ: 3 Malignean 3 . | 8]
Justaglomemtar ! comuscle (i1i) Glycine HaN™ — C—C<
apparatys ) Glomerutus Brusn border l O
N .! of microvili H
simplest, achiral, symmetric amino acic

| L
DJStB] convclured
fubute
Jl“‘“m,_ - -
B NG
| .
| Loop of Henle;
thick ascending b
o ‘“‘-*-—«-

Loop ol Hanle;
thiry descanging fimb

b
S -

Collacting duct

_E—-Dum of Balling

Fig. Naphron showing glomerulus
and Bowman's capsule

6. @O — 164
{n — (h}
{am — (i)
(v} — 6]
V) — ()
(VD) — (e
v — {(d)
Vi — (3]
(IX) — )]
X — ()
.4y e &

7. (i) Unusual base
(a) Pseudouridine dévelops from Uracil
(b) Inosine develops ffom Adenine
{¢) Dihydrouridine develops from Uracil
Dihydrouridine develops from Uracil

(ii) Nfeleotides Bases
present
ATP — Adenine
NADL - Adenine
FAD — Adenine

with no side chain.

{iv) Alanine, valine,
methionine.

8. Chloroplast is a semiautonomous organelle where
extrachromosomal or cytoplasmic herediiary units
are present which functdon either independently o
in collaboration with nuclear genetic system. I
above cage some of its characters are refulatec
through nuclear genes. DNA destroying.agenis o
male plants can also destroy the DNA ©f nueleus ¢
female plant. Hence, the chloroplast of progenpis il
developed.

9. (i) ‘Dolly was the first Snccessfullyclonec
mammal.

(ii) First bicherbicidefwas develgped in 1961
and it was a mycoherbicide derived from a
fungus phyrophthorgpalmivora. Divine was
first bioinsecticide. Divine and collego are
fungal pores> which can be sprayed over
weeds forgheir elimination.

(iit) Baeilivs thuringenesis. (iv)
cultureq

10. (i), Tioplasmid is obtained from crown gall
disease causing bacterium Agrobacterium
tumifaciens

(i) DNA ligase (1ii) Transfection (iv) Transgenic

{v) Yes, plant contains antibiotic resistance gene
along with transgene.

11. (1) C, plants have Kranz anatomy
(ii) The light photons are absorbed by light

harvesting complex (LHG} converted to
chemical energy by reaction centre.

(iii) Cryopreservaton is an ex-situ conserva- Hor,

leucine,  isoleucine,

Shoot tip

where embryc are cultured in liquid
nitrogen medium and at -196°C
temperature.
12. DNA TAC TYC Aaa  CCA  ATT
sequences :
m-RNA AUG AAG UUU  GGU  UAA
seguences : l l l l
Amino acidMet Lys Phe Gly Swop
sequences

13. (i} Before Darwin believed in the fixity of species.
(ii) In 1801 Jean Baptiste de Lamarck proposed
the first comprehensive explanation for the
mechanism of evolution.
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