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PHYSICS
SECTION-A
©)
u=U,-U,
W =MB —(-MB)
=2MB
=2x4x02=16J

@

On applying magnetic field, domains of ferromagnetic
substance align themselves in the direction of
magneticfield.

@

When magnets are placed perpendicular to each other
then,

Resultant magnetic moment

M'=MZ+M3
S0, M'=MA/2

= (2)m¢

@
Formulabased

@

Pole strength does not depend on length.
So, strength of the two pieceswill remain
same.

@

M=NIA
=1000x2x8x10°=16Am?
1t=MxBsno

1
=5x10?x16x > =04Nm

@
S.I. unit of magnetic flux isWeber. S.I. unit of magnetic
fieldisTeda. Emf induced o rateof changeof flux

@

w
Rate of work = T =P=Fv;dso

F=Bil = B(B—Vljl
R

2. 212 2 2 2
_p. BV :mB)x@)x@)ZEW
R 6 6

Q.9

Q.10

Q.U

Q.12

Q.13

Q.14

Q.15

@

_2\2
_e_Ad_(1107)

R t
=1.25%x 10 A (Anti - clockwise)

€ «20x10°°

| >

)

Letiisincreasing

SV, —1x2+ 6—1O><10’3% =V,
SinceV, =V,

ﬂ =400 A/s

dt

@

Equivalent resistance of the given wheatstone bridge
circuit (balanced) is 3Q so total resistancein circuit is
R=3+1=4Q. Theemf inducesintheloop.

So induced current

e Byl

=107

_ 2xvx(10x107?)
4
= Vv = 2cm/sec.

@
d=BA
MI=BA here(x >>R)
M _BA _ 1ol R? x mr?
[ 2x3x1
@
1CV2 :lLi2
2 2

E><4><1045><C2 :l><2><(2)2
2 2

=C?=2x10°=C= [ x10°V
Orderis10°V

@
We can reduce eddy current in the core of transformer
by taking laminates core.

@

. do
di = dtxR
¢= Rfidt

1
$=5%x6x0.2x% > =3



Q16 @ Q23 (@

P,=V | COSO InaRL series, circuit Vleads|.
24 (3
=12 ZcosO [ cos0 = E} Q 9
z V.
I = ms
|2 rms Z
P, =—2R
2 Z= R; +X2 =5/20Q
Q17 20
Irms: 5\/5
Irms: 2‘\/E A
e = =243A
Q25 (2
V2 R
Hint: P_=12 R=-"2—
Q.18 (2 a Y4
for step up transformer
N>N COS(i) = i = B
s p - -
for step down transformer ER
N<N
S p
for resonance, X =X_ Z= % R
. o,L
Quality factor Q=—— V2 V2
R P =-MR=——
¥ Z 13R
Q19 @
Induced emf in primary coil 9x(220)*
= R= 9><6(8 12 =3460
X
=90 _d 404 8t)=svolt
dt dt Q26
Induced emf in secondary coil UsingLenzlaw
E_N_E_1500_, E. = 80volt Q27 (3
E, N, 8 150 Factual.
Q20 (3 028 (3
1 6
- o= — ® 20mx10
t=RC, -0 =2 f= = S 10x10=10Hz
2n 2n
5 1\? ) 2n 2n
Z=,/R°+| — | =+vR°+R° =+/2R A=—=—"——=400m
oC K =w/2x10
Q21 (9 Q29 @
1 B
f= _E H=—
2n\/LC €= B o
voltage on capacitor ismorethan that os supply voltage
becausethe phase difference betweenV anV _is180° 1 _E
(i.e. out of phae) Ho Hio
Q22 (O w _E
At frequency A capacitive reactancewill begreater than e H

inductive reactance.



Q30 (1) Q37

Microwaves have large wavelengths and low Volumeof rod=10x 0.5x 0.2 x 10¢=10-°m?
frequencies. Due to which they travel along a straight H=05x10*Am*,M=5Am? B="
line without bending. Intensity of magnetisation i.e.
Q3 @ =M > _5x10°Am
Every body at all time, at all temperaturesemitsrediation V10
exceptat T=0 FromB =p (I +H)
The radiation emitted by the human body lies in the Magnetic induction
Infra-red region. i.e.B=4nx107[5x 10° +0.5x 10
=4 x107x5x100=20x 3.14x 10
Q32 @ =6.28T
U.=U,
Q38 (4
Q33 (2 factua
Theory based
Q39 @
Q34 @ .
Inducedemf e=— —
. C ] dt
V= Je, = 30 10
HeEr 3 Q40 (O
SECTION-B
B
Q3 @ & Coil X
Electric & magnetic field vectors are perpendicular to
each other so option (4) isfalse. ¢
B
Q36 (2 ® Coil Y
F T=2xn ! 4=2x !
rom | = 1{—, = ,/—
MB MB
. : . Q41 (I
When it is cut into two equal partsin length, mass of Att=0
1 (length)® .
each part becomes — , | = mass becomes 8
2 12 ©
60 %
1 1 8 8Q
—th and M becomes — o -
8 2
| V 10 10_5
T =21 R« 6+8 14 7
Q42 (2
" _A¢ _NBA _100x5x10™*x1 — 05volt
J At At 0.1 —ooV0
Q43 ()
T = 1 T=2s Currentinthecircuit will bezero rateof chargeof current
2 will bemaximum thereforeemf induced will benot zero.



Q44 () Q49 (2
BZC

1 15
S -
V2 JRI+(X =X )’ 2,

R
cosp=—=
¢ Y4

X, =100 0.1=100 02510V x 310
(1572 + (10X )?=450 - ( ex ) X 39X
10-X.= + 15 2x 4nx1077
X.=25 =4.8W/n?
i =25=C= 1 = 400uF Q50 (@
oC 100x 25 P

Hint: 1=

Q45 @ Amr®

-+ 2n (phasedifference) = T(Timedifference) 1 314
T | = 2 =1.25x10°W nr?
I red (PD) = .~ (Timedifference) 2x4x3.14x(0.1)
T T n ) CHEMISTRY
So, 2 (PD) = o X (Timedifference) Q051 @
T 1 |CH3 >

. . ®
= §:>t|med|fference: 50><SS CHa—(I:—CHz—OH H
or timedifference=25ms. CH,

CH, CH,

Q46 (4 | I ®
72 A2+ B2 CH;—C—CH; ¢—5— CH - G = CH, 7 O,
-+ [Z1=[A] +[B] Ly - A
- [AB] =[Z]?=[ohm]?

Now, ll, 2—CHj shifting
Y, work ML2T 2 CH,
Ohm =—= = |
i chargexcurrent  (AT)A CH,—C~CH-CH,
= MLZT=A2 ®L|'4 ﬂ
- [AB] =[M2L4TSA
[AB]=[ ] lHSOAO
Q47 (3 CH,
) CH.—C=CH-CH,
Pout put - 100 Pinput Q52 (3)
Reactivity order of Alcohol with lucasreagent.
_9 Diphenyl carbinol > t-Butyl Alcohol > 2-Butanol >
900= 75 * 33001, Isobutyl Alcohol
100 10
= | =|=z= Q53 (2
le (330) B A
OH HI |
Q48 oH OH
2nC
A=100V/im V=10 =0=2m="—— Q5% @
27T><3X108 (|)H |OH HIO /
A=—7 3—=6n CH,+CH -+ C - CH—= CH;~CH | |+CH,~C —L]}]
o Yol L
=6r=18.84m oH OH3 l ¢
2n 2n 1 CH,—CHO+CH,-C=0
and k=5 = E == =0 33rad/m ’ T
A 6m 3 CH,



Q.55

Q.56

Q.57

Q.58

Q.59

Q.60

)

PCI
C.H,OH—=%> CH,Cl === CH, = CH,
B
(A) éLBrz( )
Br Br
©)
@
3° acohol dehydrates on heating with Cu at 573 K.
@
OH CH,
Zn|dust CH,Cl Alk.
() ) COOH
Benzoic acid
2)
@
OH OH OH
CHO
+CHCI,+NaOH — +
(A) CHO
(major) (minor)
@
OH OH
O,N NO,
Conc. HNG,
HZSOA
NO,
Picric acid
©)
OH CH,
@ Zn dust @ CHCI @
A Anhd. AICI,
CHO
(1) CrO,Cl,.CS,
(2 H,0
(Etard reaction)

Q.61

Q.62

Q.63

Q.64

Q.65

Q.66

Q.67

Q.68

@

OH OH
@ BI’@/ Br
Br,/H,O
—
Br

©)

Phenol givesviolet colour with neutral FeCl...

@
H3CO—@ O—@O@OCWM)

@
@5

least Reactive due to double bond characterstics

©)

H

O-CH, O-C’) H e oH
+
+Hl—> — +CH, |
s

@
Hint : S 1reaction.

CH, C|H3
|
CHs—ﬁZ—O—@L) CH3—|C—| +
CH, CH,
t—buty iodide
©or

phenol

@
Hint : C — Cl bond in aryl halide has double bond
character.

<§>—Oo Na + @—CI 5 Noreaction

()
Hint : Acidic strength HI > HBr > HCl.



Q.69

Q.70

Q.71

Q.72

Q.73

@

R-CH,0H —*£% 5 RCHO

R—CHO —X&%/""_;, RCOOH
OH

O
CH.OH +CHCl, —*— +KCl+H,0

CH,CHO+HCHO —***%— C H,CH,0H+HCOONa

©)
CH3—CH, -CN 83918 _,cp_cH, —CHO
(2)H30
(Stephen'sReduction)

©)
I I
I
C-CH,——Z~—> CHI, + C-ONa
@ NaOH lodoform @
(yellow ppt.)
@

Aldehydeisawaysmorereactive than ketonestowards
NAR.

@

Tollen’s

Haloform

CH, — CHO —22%9My, %+ HCOONa

Q.74

Q.75

Q.76

Reaction

__3d9 5 oH,— CH = CH—CHO
Condensation

@

O
@M O Clemmensen’sreduction

@
H
HO-CH, g |
CH,-C=0+ | H_(g)>C2H5_C<
o HO — CH, (A()D—CHZ

O—CH,

@

Reimer Tiemann Reaction

OH
OH CHO
@ + CHal, KM @

Carbyl amine Reaction
R-NH, +CHCI, =15 RNC

Q.77

Q.78

Q.79

Q.80

Q.81

Q.82

Q.83

Q.84

Q.85

@
O%
Zn/HO

Q)
Only Primary Alcohol will oxidiseinto Aldehyde.

@

CHO COONa
| Conc.ANaOH
CHO CH,OH

OH
PhMgCI HCN I
CH.CN —>H*HZO CH, COPh _>OHO CH, - IC —Ph
(A) CN

(B)
@
COOH 'f_'lﬁﬁﬂ, CONH,
O—2—0—i—0Q
' gllar_. - KOH
iI\'C KH-

@ CHCI, + KOH @
— vy

@
Conc.

18 18
Ph-COOH + C;H.OH 155> Ph-C-0-C.H,

2

Reactivity order for sodalime decarboxylation

COOH COOH COOH COOH
> > >
NO, OCH,

NO, OCH,

@
18 H,O/H"
CH,CHCHC-0-CH, —=——> CH, CH, CH,
o

18
COOH + C,H.OH

@
Hint : Carboxylic acid undergoesHell-Volhard Zelinsky
reactionin presence of Br./red-P.

CN COOH Br_ _COOH
(5 HO' (5 (i) Br/Red P _ ;;
i (iyHo 7
[A] (B]

@
CH, — COOH > CH, — COOH
F Br

~ - —F>-Br
order




Q.86

Q.87

Q.88

Q.89

Q.90

Q.01

Q.92

Q.93

Q.94

Q.95

SECTION-B

@
CH, CH, CH,
H——on 225 h——onaSHels y——ocH
[ [ s’ [ 3
Ph Ph Ph
(A) (B)
@

3° Alcohol will be most Reactive towards Lucas
Reagent.

@
OH OH o o
COCH |
@ CO{_'l\faOH @/ c 3—C—8—C—CH3
) oL e
COOH
(B)
©)
CHCl, +NaOH—>:CCl,
OH
N OH CHO
+CCl, —
@

Williamson's synthesis
CH.ONa+CICH,— CH.OCH_+NaCl
diethyl ether
@
Me,C-O-CH,CH, + Hl —— Me,CH +CH,CH,OH
@

Carbonyl compounds which is having CH,-C-

O
group can give Haloform Test.
@
Reaction is adol condensation.
S (|3N CliH ,NH,
CH-G-CH, > CH, ~C-CH, ~5°> CH -CH,

o OH OH
(A) (B)

@

CHO CHO CHO
NO, CH,

Q.96

Q.97

Q.98

Q.99

Q.100

Q.101

Q.102

Q.103
Q.104

Q.105

©)
\/\)k M) Positive
7 I, + NaOH
2 )K/\ 2+—> CHI, positive
3,/}1/\ Ph NH NH, /\(\
O N —NH —Ph
| I, + NaOH ]
> Negative

Tollen's > Negative
Test > N

4.)\6( ﬂoH—) CHI, (positive)

€

This compound which contain methyl ketonic linkage
or which can changeto methyl ketonic linkage can give
apositiveiodoformtest. So, all secondary alcohol can't
be given positive iodoform test therefore option (3) is
correct

@
Ph—CHO+NH,0H—— Ph—CH=N-OH
(show 2-Geomatrical isomer synand Anti)

©)
Presence of B-ketow.r.t. carboxylic acid increasesrate
of decarboxylation.

©)
HCOOH——2_CO+H,0

conc.HoSOy4

BIOLOGY-|

SECTION-A
@
Inthelikelihood of getting infected from tetanus, quick
immune responseis provided by administering tetanus
antitoxin (preformed antibodies to the tetanus).

@
Amoebiasisisamoebic dysentery characterised by the
given symptoms.

@
©)

Macrophages continue to produce virus after being
infected and likeHIV factories.

@

Haemozoin isatoxic substanceresulting in high fever.



Q.106

Q.107

Q.108

Q.109

Q.110

Q.11

Q.12
Q.113

Q.114

Q.15

Q.116

@

Cocaalkaoid or cocaineisobtained from Erythroxylum
coca. Plantswith hallucinogenic propertiesare Atropa
belladonaand Datura.

@
Antibodies are secreted by B-lymphocytes.
Monocytes and neutrophils are phagocytic cells.

©)

Ascaris, an intestinal parasite causes ascariasis ,
symptoms of this disease include internal bleeding,
muscular pain, fever, anemia and blockage of the
intestina passage.

@

Interferonisasuitable exampleof cytokinebarrier. These
are the proteins secreted by virus-infected cells and
protect non-infected cellsfrom further viral infection.

@

The most common warning signs of drug and alcohol
abuse among youth include drop in academic
performance, unexplained absence from school/college,
lack of interest in personal hygiene etc.

@
Antibody binding site is a part of antigens. Antibody
contains antigen binding site.

‘/V

Antigen binding site Antigen binding site

@
©)

Rhino viruses cause common cold. They infect the
nose and respiratory passage but not the lungs.

©)

Cocaine interferes with the transport of the neuro-
transmitter dopamine and its excess dosage causes
hallucinations.

©)
@

Q.117
Q.118
Q.119
Q.120
Q.121
Q.122
Q.123
Q.124
Q.125
Q.126

Q.127

Q.128

Q.129
Q.130

Q.131
Q.132
Q.133

Q.134

Q.135

Q.136

Q.137

©)
@
@
@
©)
@
©)
©)
@
@
@
©)

Entamoeba histolytica is a parasite of large intestine
of man.

©)
©)
@
©)
@
@
@

Hint: Function of thymus

Sal.: MALT isan exampleof secondary lymphoidtissue
and it isassociated with acquired immunity. Maturation
of T-lymphocytes occur in thymus.

SECTION-B
@
MRI uses strong magnetic rays and non-ionising
radiations to accurately detect pathological changes
only in living tissues.

@

If the regular use of drugs or alcohal is abruptly
discontinued, the symptoms dueto withdrawal of drugs
include anxiety, shakiness, nausea and vomiting.



Q.138

Q.139

Q.140

Q.141

Q.142

Q.143

Q.144
Q.145
Q.146
Q.147
Q.148

Q.149

Q.150

Q.151

@

Both Assertion and Reason are true and Reason isthe
correct explanation of Assertion.

Virusinfected cells secrete proteins called interferons,
which protect non-infected cells from further viral
infection.

@
@

Thefilarial worms cause a slowly devel oping chronic
inflammation of the organsinwhichthey livefor many
years. Amoebic dysentery is caused by Entamoeba
histolytica.

)

@

Normal cellsshow aproperty called contact inhibition
by virtue of which contact with other cells inhibits
their uncontrolled growth.

@

Maturation of B-lymphocyte occursin bone marrow.
@
©)
@
@
©)
@

Morphine belongs to the class of opioids.
Cannabinoids are agroup of chemicalswhich interact
with cannabinoid receptors present principaly in the
brain.

BIOLOGY-II

SECTION-A

@
NCERT XII Pg#153

@

Baculoviruses are excellent candidate for species-
specific, narrow spectrum insecticidal applications.
They have been shown to have no negative impacts
on plants, mammals, birds, fishes or even non-target
insects.

Q.152

Q.153

Q.154

Q.155

Q.156

Q.157

Q.158

Q.159

Q.160

Q.161

Q.162
Q.163

Q.164
Q.165

Q.166

Q.167

10

@

A-CO,; B-Propionibacterium sharmanii.

Swiss cheese is manufactured with a single strains of
Propionibacterium sharmanii and Propionibacterium
arabinosum. Its characteristic feature is formation of
large holes due to production of large amount of CO,

@
©)

Thefull potential of penicillin asan effective antibiotic
was established by Ernest chain and Howard Folrey.

@

In biogas plant, a floating cover is placed over the
slurry, which keeps onrising asthe gasis produced in
thetank due to microbial activity.

@

BOD isameasure of the organic matter present in water.
Thus, greater the value of BOD in a sample of water,
morewill beits polluting potential. Thisindicates that
thewater body will be highly polluted.

@

@

Saccharomyces cerevisiae.

Bread is made through fermentation by Saccharomyces
cerevisiae or commonly called baker's yeast. Yeast

species also used in alcoholic fermentation is S.
cerevisiae (Brewer'syeast)

@
Production of beverages and antibioticson anindustrial

scale requires growing microbesin very large vessels
called fermentors.

©)
@

Penicillinis obtained from Penicillium notatum fungus.
@
@
@
@
@

Antibiotics are capable of curing certain diseases.

@
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Q.175
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Q.177

Q.178

Q.179

Q.180
Q.181

Q.182
Q.183
Q.184

Q.185

@

The first antibiotic was discovered accidently by
Fleming while working on Streptococcus bacterium
Penicillium strains developed.

@

@
NCERT (X11) Py. #184, Paa-10.3

©)
Treatment of waste water is done by heterotrophic
microbes naturally present in sewage.

@

Fungs Trichoderma, Baculoviruses (NPV) and Bacillus
thuringiensis are used as biocontrol agents.
Rhizobium, Nostoc, Azospirillum and Oscillatoria are
used as biofertilisers, whereas TMV isapathogen and
aphids are pests that harm crop plants.

@

The statement in option (d) is incorrect and can be
corrected as

Rhizobium is a symbiotic bacterium that livesin the
root nodules of legumes and fixesatmospheric nitrogen.
Rest of the statements are correct.

@
)

@

Antibioticshave greatly improved our capacity to treat
deadly diseases such as diphtheria (gal ghotu),
whooping cough (kali khansi), plague, leprosy (kusht
rog), whichisused tokill millionsof peopleall over the
world.

©)

The residue |eft after methane production from cattle
dung isused asfertilizer

@

Hint: Bt toxin is produced by Bacillus thuringiensis.
Sol.: B. thuringiensisis of insecticidal application.

@

In the sewage treatment, when Biochemical Oxygen
Demand (BOD) of sewage hasreduced, the effluent is
passed into settling tank. Here, the bacterial floes settle
and the sediment thusformed is called activated dudge.

©)
©)

@
)
@

@
Fungi form symbiotic association with the roots of
higher plants called mycorrhiza, e.g., Glomus.

Q.186

Q.187

Q.188

Q.189

Q.190

Q.191
Q.192
Q.193
Q.194
Q.195
Q.19

Q.197

Q.198
Q.199
Q.200

11

Mycorrhiza shows benefits such as resistance to root
borne pathogens, tolerance to salinity and drought and
an overal increase in plant growth and development

SECTION-B
S
Mycorrhizaand Rhizobium both are shows symbiotic
association.
Inthe Mycorrhizal association fungi surround the root
hairs of plants. This increases the surface area of the
root hairsand allowsit to better absorb nutrientsin the
soil. It also providesthe plant rootswith protection. In
exchange the fungi attached to the root hairs gets
glucose from the plant
The other type of root symbiosis is Rhizobium
symbiosis. This type of symbiosis occurs in legumes.
Here, nodules containing the bacteria Rhizobium attach
themselvesto root hairs of the legume. The Rhizobium
absorbs and converts unusable nitrogen in the soil, to
biologically usable nitrogen, which isthen used by the
legume. Theroot of thelegume suppliesthe Rhizobium
with glucose obtained photosynthetic parts of the plant
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Lactobacillus mediated change of milk to curd occurs
dueto coagulation and partial digestion of milk proteins.
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Citricacid is produced by Aspergillusniger (afungus)
and lactic acid, acetic acid, butyric acid are produced
by bacteria.
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Cyclosporin A is produced by Trichoderma
polysporum.

@
@
©)
@
@

@
Whisky, brandy and rum are proudced by distillation
of fermented broth (high a cohol concentration).

@
Lipaseisused in detergent formulation and are hel pful
inremoving oily stainsfrom laundry.

@
@
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Non-symbiotic nitrogen fixation is carried out by
Azotobacter, Clostridium, Azopirillum fungi and
cyanobacteria (Nostoc, Anabaen(1).



