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PHYSCS

SECTION-A
17-Calorimetry

Q.1

Q.2

Q3

Q4

Q5

Q6

Q.7

&)
A gas may under go through infinite processes such
process defines different value of specific heat.

@

N
rd

Temperature —

A
o
>

B Time —»

S— Solid
L — Liquid
V — Vapour

v

e

“Lat), Lat ),
K,A(100-70) K A(70-35)

30 70

Kg ﬁ 1
=K=% 2k, 72

A

@
Transfer of heat due to radiation doesn’t require any
medium.

@
_ ox4nR*x T*

4x D?
Soc R2T*

37T

@
52-36 _ K{52+36_20}

10 2

10
Onsolving equation (1) and (2) T=28°C

36-T _ K[BG;T _20}

@
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Q.8

Q.9

Q.10

Qu

Q.12

1

ke, Z5KT 2

E ikt 7
2

@

Forideal gasPV =nRT

n=1 PV=RT
Slopeof PV versusT graphisR
Pv=8314T

Sowith respectto PV =T graph

PV =8.314 T ishaving more slope So answer (1)

@
PV® = const.

5
=PV =const.

Heat supplied, Q = nCAT

= n(%j(S) =37.5nR.

©)

2 2 (4
wherey=1+ — =1+E= P

f 3
Vsound _ 4 _E
v,. \3x3 3
2
Veound = §Vrms

©)

_ [P 3PV
Vrms_ p Y
M

= const.

vV 2%2 2
JPV = M2 _ |22 E _ 2
=SV NV T T T T 1

rms,

@
Q,=nC,(T,-T)



Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Sol.

140 = n% R(T,-T,)
w=nR(T,-T,)=40J
@

KT
Eag = R for per molecule

Vrm5: ﬂ
V' M

)
PV =nRT

v _mR

T P

Slope=

Tl>

Ny
tan 60° P,

Ng
tan 30 P

B

0 |50
IL

@

- PV =nRT
orPV=RT
_RT
P=
Now, findly.

@
200=Q,-200=Q,—100=>Q, =400J,Q,=300J

@
At P = Constant

AWp: 2 M— 2
~ AQ, f+2 7 140 5+2

= AW=40J

@
nfRAT
2
= AT =0= Isothermal process

=
\%

AU=

Q.19

Q.20

Q.21

Q.22

Q.23

)

work done=Areaunder the P-V curve

1
W= (80x 109 (250x 109) =103

Sincethearrow isanticlockwise,
.. work done=-10J

®
U= R

For isothermal process, to increaseinternal energy, no.
of molecules should beincreased.

)

FL WL
Y = = 2
A(Af) A/l
W
nreY

w
Al Will beminimumfor that wirewhose = isminimum.

@

I

ﬁ

v, @

Y1

Yy, =€

A= (3mg) ¢,
A= (2mg)/,
Aly 30,

ALy = 20,AY, >

@

R
Bulk modulus, B = AV IV, but

PO
AV =V At=3aV AtsoAt= Ba

AITSNEET/Final Track(X1)/PT-004



Q.24

Q.25

Q.26

Q.27

Q.28

Q.29

@

_ Stress

~ Strain
=2x 10" x 10°=2x 10° N/m?

Weight
Area

= Weight = Stress X Area
Weight =2 x 108 xxt (0.5 x 107%)?
=157N

= Stress=yx Strain

Now = Stress =

@
When temperature rises, T increases and hence clock
runs slow or losestime.

@

—_ M V*l
p= v = px
Ap AV

e S

p V
Ap = —yAT = —49x10°x 30
P

Ap_ -1.47x107

p

@
Slopeof P—y graph =+ pg

3
—=px10
2 P
p= 3 E@omﬂgnf
4x10 4
@

() In case of mercury, Cohesive forceis much greater
than that of water.
(I1) Excesspressure-

4T
AP= e

@
The velocity of all fluid particles crossing a given
position is constant.
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Q.30

Q.31

Q.32

Q.33

Q.34

Q.35

@

dv
Rateof flow — =Av

dt

-3

_, 3000107 pohxA
60
1 1 2

=35cm

A=20* J2x10x10

@

Volum of liquid displaced by stone is more when they
are floating as comparison to that of when they put in
liquid.

2

Applying Bernoulli'stheorem
v ¥ v
<V
AN vy = g
A

1 1
P, + EPVf =P, +§PV§

1 2

1
P=P,= S p(Vi- Vi)

2(R-P
:>V§: (1p 2)+Vf

2x1000
Vv, = 13 +(50)* =63.54=64

@
AV = constant
If Al then speed T and pressure ¢

©)

~.» EXcess pressure oc -
P radius

.. Pressureinside smaller bubbleisgreater than larger
bubble.

©)

V,= g 000



Q.36

Q.37

Q.38

Q.39

Q.40

Q.41

SECTION-B

@
0=ms(T,-T)

~80=4x % (T,~(-10))

-80=2(T,+10)
—40-10=T,
T,=-50°C

€
Therelation between two temperature scaleisgivenas:

A-42 B-T72
110 220
For the two temperature scale to show same reading,
A=B
A-42 A-T72
110 220
= 2(A-42)=A-T72
=2A-84=A-72
=>A=+12°

&)
Here, water absorbs heat from paper cup preventing it
to reach at it’signition point.

@
According to Wein'slaw, A T = constant,
where T isthetemperaturein Kelvin.

gy _ T, _ 2227+273
S (hm), T, 12274273

O“max )1 —

(}\‘max)Z

2500 5
1500 ~ 3

or(xm)z—— A )1 = X5000 =3000A.

©)
M =2M H,

He

-
T.= 2, =9 = Same

V OC \/7 = (Vrms)He rms)

@
Maxwell'slaw of distribution

Vocﬁ
vTsoT?T

Q.42

Q.43

Q.44

Q.45

@
For an adiabatic process,
PV = constant

R (V)
—1{—2] or P,=2P,

Now, for amonoatomic gas, the value of y isthe highest
Thus, for the same change in volume, the monoatomic
gaswill have the maximum pressure.

@

For adiabatic expansion
AQ=AU+W
0=AU+W
AU=-W
AU =-ve

For I sobaric expansion,
VoT

= Vvh:Tt

= increaseininternal energy

For I sothermal expansion
T = constant

= U = constant

For Isochoric Process
V = constant

= |W=0

(W =+ve)

@

From the graph we can seethat for compression of gas,
areaunder the curvefor adiabaticismorethanisothermal
process.

Therefore, compressing the gas through adiabatic
processwill require morework to be done.

Y

Compre;s on
P
Adiabdic
Isotherma
e —v X

©)

As seen from graph,
AL, =AL,
= I:ALA — FBLB

Y,  mriYy
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10xL  40xL

T2y 2o
yxY mrgxY

Q46 (2

4 AV 3Ar
Vol =22
3 v o @O

A =4nr’ = % = g 2

AA  2AV
Fromeq (1) and (2) A 3V

Q47 (3

% Changein volumeismax. becausey >3 > a.

Q48 (9
Q,+10+5-8=0
Q,=7mls
- 05v=7

V= rn =14m/s
055

Q49 (2
_ 2scosh
rpg

h

1 1

sho =0 —

r JA
Q50 (2
W =T x 2AA = T=——

_ 2x107*
2[10x 6—8x 3.75]x107
=3.3x102N/m
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Q.51

Q.52

Q.53

Q.54

Q.55

Q.56

Q.57

Q.58

Q.59

Q.60

Q.61

Q.62

CHEMISTRY

SECTION-A

@
4 3 2 1
CH,—-CH=CH-CN
SR
@

COOH

| Ethane dioic acid.

COOH

(oxdicacid)

@

: Naphthalene

@
CH=C® > CH,-C=C®> CH,=CH® > CH,CH®

@
take
participate
@ in Hyb.
e _~H
¢ —chic”
AN CH,=CH CI\H
HH H
2
s Hyb. (sp”Hyb)

@
—CH, (+I group) other belongsto —I group.

@
(CHI,NH > (CHIN > CH.—NH,
) ® @

)
—CH,is+1 group.

@
H,O® is not an electrophile because it has complete
octet.

€
—CH, is +I group which decreases the acidic strength
of phenal.

4

Resonance energy o extent of resonance.

@
M etamerism shows by that functional groupswhichis
Bivalent or trivalent in nature.



Q63 (&
O-CH,—CH,

o Q"

Both are metamers of each other.

Q64

It contains plane of symmetry soitisachiral.

Q65 (@

C,H,, has3 chainisomers.

A~ A X

n-Pentane iso-Pentane  Neo-Pentane

Q66 @
OH
ravd NN OH
Propanol Butanol

Both are Homologus of each other.

Q67
B and D contains same groups on Both doubl e bonded
carbon with different configuration.

Q68 @
Reactioniscalled Wurtz fittig reaction.
Q69 (O
Br
O Br/hv © Na
Q70 (O
Z
3 carbons are sp® aswell as 2° carbon.
Q71 (@
L cl CH
H—Cé— Ccl  +Ag+Cl ->C—H —2 3HC=CH
M Cl CH

W)CH3 —CHO g =wion_, Red ppt. of

Q72 &
Alkyne with acidic hydrogen gave tollenstest.
Q73 &
H /Pd
CH,~C-Cl —gZ55,> CHCHO ZnHget
0 ®) CH~CH, (B)
lcuhv
CH,CHCI
©
Q74 (2
In case of electron withdrawing groups, electrophile
NO,"always attacks at meta position.
Q75
Reactivity for NAR oc Electrophilic character on carbon
of —C-
Il
O
Q.76
Cl,/ hv Cl
@
CIZHS C|:H2 —Cl
() CH, (I: cH, —Ck/hv, CH3—CIZ—CH3
CH. CH.
Q77 @
Wurtz reaction is best method to prepare symmetrical
alkane.
Q78 (3
H, (Excess) + Cl, —— C H-Cl +HCl
In this reaction, if we use Cl, in excess then dichloro
and trichloro forms as product and if ethaneisused in
excess ethyl chloride formsas major product.
Q79 (1)
3CH, Red hot
Fetu b
@ excess :<I
Q80 @
CH,—C=CH, —HB' . CH _CH-CH,Br
| peroxide |
CH, CH,
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Q8L (2
CH—C=C-H Wy oy _c=C Na
CH,—CH -1
——— 2 3CH,C=C-CH,CH,
S\2
Q8 (O
CH,—CH,CH,CH, MA*H—C'» CH,-GH-CH,
Isomeri zation reection CH,
Q83 3
% of Br=—20 O 100 26%
(108+80) 0.18
Q84
Under reduced pressure, the liquid will distilled at a
temperature below its boiling point and thus will not
get decomposed.
Q8 @
Lassaigne's test do not shown by diazonium salt as
they decompose on heating
SECTION-B
Q86 (1
S 4 2 2 1
CH,—CH,- ICII CH Z—ICI:—H 3-oxopentand
O O
Q87 (2
ol
H - C - O - C — H Methanoic anhydride
Q88 (1
CH,=CH-CH,-C=N
o - bond 7 - bond
9 3
Ratio 3 1
Q89 (O
<+0— H OH
(0
«—r
vy
CH CH.
Q9 @@

NCERT (XI) Pg#342 3rd para
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Q.91

Q.92

Q.93

Q.94

Q.95

7, 2'H are present in the compound.

(©)
8H3 sp’
CH, sp’
@ 2
CH. sp
@

Anti conformer is most stable due to torsional strain.

]
COOH

o of

Both are functional isomer of each other.

@

/\H Cl /_a@

CH,-CH=CH, —CH, CH CH,—

Q.96

Q.97

Intermedwte
CH,—-CH-CH,

Cl

©)

C

Conc HNO, Sn/HCI

CH COClI
—HCl

#@

NH—C—CH

{é

@
Acidic strength of hydrogen

CH=CH >© > CH,=CH,>CH,—CH,



Q.98

Q.99

Q.100

Q.101

Q.102

Q.103

Q.104

@

(8 R—COQOH _NaoH+Cao/A R—-H
Zn—Hg/HCI _CHZ_

(b) —c-
I

NH,~NH JOHT A . _CH -

—-C-
(© !
)

(dR-X —2E , R_R

@

725—-25=700mm

Temp. =300k, massof thesub. 0.25¢g
Vol. of moist nitrogen =40 ml

PV, T, 700x40x273
X —= =

Volumeof N,a STP V, =
T PR 300x 760
=3352mL.
WL OfN. = 28x33.52 938.56 - 0.0419
0= 0000~ 22400 T
% of N, in org. compound.
_ 0.0419

x100=16.76%

0.25

€

Ammonium phosphopolybdate [(NH,),Po,.12MoQ,]
yellow ppt. is obtained.

In the detection of P

BIOLOGY-|

SECTION-A
@
By using water which contains stable isotope of
oxygen, it was proved that oxygen comes from water
during photosynthesis.

@
Relationship between incident light and CO, fixation
rateislinear at low intensity of light.

@
4-carbon OAA isformed in mesophyll cell catalysed
by an enzyme called PEPcase.

@

Hint: CO, isthe mgjor limiting factor, influencing the
rate of photosynthesis.

Sol. : C, plants show saturation at 450 ppm of CO,,
while C, plants show saturation at 360 ppm of CO,
concentration at high light intensities. C, plants show
CO, fertilization effect as in the CO, enriched
atmosphere they show higher yield.

Q.105
Q.106
Q.107
Q.108
Q.109
Q.110
Q111
Q.112
Q.113

Q.14

Q.15
Q.16

Q.17

Q.18

Q.19

Q.120
Q.121

Q.122

Q.123

Q.124

Q.125

©)
@
@
©)
©)
©)
@
@
)
(4

In the Krebs' cycle oxaloacetic acid and acetyl CoA
form citric acid in presence of water in first step.

)
@
4

Cytochromebcl complex iscomplex I11.
@
Q)

Oxidative decarboxylation of pyruvate occurs in
mitochondria.

Pyruvate enters into mitochondrial matrix where its
oxidative decarboxylation occurs with the help of
pyruvate dehydrogenase.

&)

©)

@

@

The statement | is correct. Statements Il and 111 are
incorred and can be corrected as

Electron transport chain can occur only inthe presence
of oxygen.

Complete oxidation of glucose into CO, and H,0
requires the presence of oxygen.

@
S
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Q.126

Q.127

Q.128

Q.129

Q.130

Q.131

Q.132
Q.133
Q.134

Q.135

Q.136
Q.137
Q.138
Q.139

Q.140

Q.141
Q.142

Q.143

@
IAA isanatural auxin. Apical hook formation occurs
by ethlene.

@
2

IAA isanaturally occuring auxin.

©)
It activates the a—amylase production in germinating
seeds.

@

Plants have the capacity for indeterminate growth.
Growth in plants is continuous throughout their life
due to the presence of different types of meristems at
specific locationsin their body

S
Lifespanisnot related withthe growthin sizeor weight
of the organisms.

©)
@
)
©)

SECTION-B
@

@
(O]
©)
@
Calvin cycle startswith the carboxylation of RuBP.

The sequence of the three stages of Calvin cycleis
Carboxylation—— Reduction—— Regeneration

)
©)
@

For respiration, breakdown of moleculestakesplacein
both cytoplasm and mitochondria. Carbon skeleton
produced during respiration is also used for various
cellular biosynthesis.
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Q.148

Q.149

Q.150

Q.151

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

©)

@

R.Q. of carbohydrates— 1

R.Q. of fatsand fatty acids— Lessthan 1
R.Q. of protein—0.9

@

Auxin delay the senescence in young leaves.
()
@
(1)

The curve in the graph shows exponential growth of
that plant organ.

A sigmoid curveis acharacteristic of living organism
growinginanatural environment. Thegeometric growth
is expressed as

W, =W, ¢

©)

BIOLOGY-I
SECTION-A
@

Calvin cycle occursin stromaregion of chloroplast.

@
©)
©)
@)
@
@)
@
@)
@
)

S

Reaction centre hasasingle chl. amolecule.

@
Complex IV or cytochromeoxidasetransfer itselectrons
to O,, (terminal electron) acceptor.

©)
2

NADH + H+ produced in glycolysis, functions as a
reducing ag

©)



Q.167

Q.168

Q.169

Q.170

Q.171

Q.172
Q.173

Q.174

Q.175

Sal.:

Q.176
Q.177

Q.178
Q.179
Q.180
Q.181

Acetyl - coA HZOC't —
+ (2C) Itrate synthase
NADPH™ oan=""

4c itri
NAD Ma\is: ) ((Iﬁltcr:c acid "o . )
dehydrogenase 2~ Aconitase Fe
Malic acid K Cis-Aconitic acid
H,0— 7 Fumerase E 56} (= H.0 Aconitase Fe*
Fumeric acid B Iescocmate
FADH, 2 Succinate C NAD—] isocitrate Mn*
FADjdehydrogenase Y NADPH" j dehydrogenase
Succinic Acid c Oxalosuccinic acid
L (6)
CoA GDP thiokinase E co,
H.O™ Succiny-CoA 10 nappH “Ketoglutaric acid

4(C) (5C)

CO,  o-Ketoglutaric| CoA
dehydrogenase
@
@) o
C, H O istripamitin
)

Statementsl, |1 and FV arecorrect only statement I11 is
incorrectand can be corrected as

GlycolysisUtilises1 ATF moleculeeach at 2 steps, i.e.
in the conversion of glucose to glucose-6-phosphate
and in the conversion of fTructosc-6-phosphate to

©)

©)
Energy of ATPisalso utilised during glycolysis.
During glycolysisNAD* isconverted into NADH* H*.

@
@
)

Cyt cisamobileelectron carrier.

©)

Heterophylly is the phenomenon of appearance of
different forms of leaves on the same plant.
Differencein shapesof leavesisobservedin buttercup
present in air and water i.e., different shapes of leaves
according to its habitat.

Q)
4

Dense cytoplasm isthe feature of meristematic cells.
@

@

@

@

Ethylene increases number of fruits in plants like
cucumber.

11

Q.182
Q.183
Q.184

Q.185

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

2
4
@

GA cause bolting in rosette plants.

4

Cytokininisderived from purines.

SECTION-B

@

@

@

Hint: InC, plants, CO, acceptor isa5-carbon containing
molecule.

Sol. : In C, plants, RuBP is the primary CO, acceptor
molecule.

@

@

@

Peter Mitchell (1961) proposed the chemiosmotic
mechanism of ATP synthesis which, states that ATP
synthesis occurs due to H* flow through a membrane.
It includes development of proton gradient and proton
flow.

@

Substrate level phosphorylation occur only at specific
placesin glycolysisand TCA cycle and produce 2ATP
in both cases and hence total 4 ATP by substrate level
phosphorylation.

@

@

@

@

@

Both Assertion and Reason are true, but Reason is not
the correct explanation of Assertion..
Gibberellinisaplant hormonewhichisuseful in early
seed production in conifers because gibberellin
increases a-amylase production in seed which helpsin
breakdown of seed dormancy and causes seed
germination,

Ethephon is commercial name of ethylene hormone
which is used to promote early ripening of fruits like
tomato and apple.

@
@
)
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