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PART : PHYSIC

By what percent will the illumination (Power) of lamp decreases if the current drops by 20%. if resistance

of the lamp is assumed to be constant

(1) 12% (2) 24% (3) 36% (4) 48%
(3)
P:i=I’R
Pz = (0.81¥R = 0.841°R
P: = 0.64 P+
% drop of Power = EEI;—P'L x100 = D'BJ'P_1 P x 100
1 1
=—0.36 = 100
= 36% drop

Mass of the moon is (1/144) times mass of a planet. Its diameter is 1/16 times diameter of the planet. If

the escape velocity from the surface of planet is V, then the escape velocity from surface of moon will
be-

\ vV Vi V
(1) 5 (2) 5 (3) 3 (4) i
(1

2GM. |
VEJ@- Vigen X R =Jmm\’Rp
R Voianet 2GM, M, YR,
R

v 1 /16 4.V
Smoon _ (1 (22 Ly ) ..
Ty 4144 1 moon =5 ¥ =73

The speed of sound in oxygen at STP will be approximately? (Given R = 8.3 Jimol K and y= 1.4)
(1) 320 (2) 315 (3) 330 (4) 325

(2)

AtSTPT =273 K

V= ‘HgiMT (Speed of sound)

\,1.4><3.3><2?3
Vo=
3210 °

=314.5m/s
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4.

Ans.

Sol.

Ans.

Sol.

Force on a 2 kg particle varies with time as F= Gti"—ﬁtzi ;

by the force as a function of time.
(1) 9t + 4t°
(2)

P=9t3+61°

If in the given expression, E =

time Then, find dimension of ﬁ ;
(1) M-1L2T
(1)

2
E-2 X _[g-=
at at

[E]= { é‘]#]

= - MHM r 7]

0] [2]
at! | at |

= Mzt 2| =

(2) 9t + 6t°

at

(2) M'L2TT

www.eedge.in

(3) 6t2 + 3t*
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Particle start from rest. Find power delivered

(4) 4t2 + 6t3

. Where E represents energy, x represents length and t represents

(3) M-1L2T-2

— [E] = NJ-J]»:» b] ML2T > ][MT ][T]

[b]= E\AELET 2]

a|_ MT1 =ic 1 -2
Hﬁﬁlﬂ“ =T
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6. A particle is projected at an angle 45° with horizontal with speed u. Find the angular momentum of particle

about the point of projection at the time when it reaches maximum height.

mu® mu? mu® J2mu?
(1) (2) (3) (4)
4g 4y2g 2429 49
Ans. (2)
ucos 45" = J_
V2
Sol.
Angular momentum = mvH = m—— -Li = L
V2 43 429
i. 3 moles of oxygen gas and 2 moles of argon gas are mixed together. If the total internal energy of mixture
is xRT. Find the value of x.
19 21
1) — 2)10 3) 11 4) —
()= (2) (3) (4) <
Ans. (4)
Sol. For oxygen n = 3 mol
f1=5(D.0O.F)
U1 (internal energy) = b RET .= i xNRT = EFw’.T
2 2 2
for argon
n = 2 moles
f2=3 (D.O.F)
U, =EnRT =E x 2RT =EF{T
2 2 2
Total internal energy of mixture = Us + Uz
:~1—5F{T+EF{T :EF{T
2 2 2
21
K=
2
8. Magnetic flux passing through a loop of resistance 8 is given by ¢ = 5t — 3t + 5. Find current in the loop
at t = 2second.
(1) 1.125 A (2) 2.25 A (3)4.25 A (4) 2.125 A
Ans. (4)
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Sol. ¢=-3¢
dt
= s
= — (5t - 3t + 5)
dt
e=—(10t-3)
att = 2sec.

e=—(10x2-3)=-17

Lo 7 Ampere
R 8

i =2.125 Ampere

9. A nucleus x hasmass number 192 and there is a second nucleus y having radius half of radius of x. Find
mass number of y nucleus.
(1)18 (2) 24 (3) 12 (4) 14

Ans. (2)

1

so. Re_Ro(192)°
' R, 1
" Ry(A)

on solving A = 24

daim

10. The period of oscillation of system shown below is T thenais
K K K
K
M
(1)4 (2) 12 (3)16 4)8

Ans. (2)

Give yourself an extra edge www.ayjr.in
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11.

Ans.

Sol.
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I 1
| :
K \K K
\‘ ’ "‘--.,__.
b ‘_;’ 2K
K
M
Keg = % +k = ﬁ
3 3
T(Time period) = 2n i = :-erM
Keg 5k
a=12

In the given figure, find the power delivered by the battery

r=2¢)
r I
§ r
¢
by
L: AW
3
(1) 1W (2)2wW (3)5W
(4)
2
A 2
2 3
AN AR
Z
Ay = =
| v L
2V 9 2V 2
[¢) ¢
3
A v .
R (4/3) 4
P =3 watt
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12. A point object is placed in air at 100 cm from a convex spherncal refractive surface having radius of

curvature 20 cm and refractive index on other side is 1 = 1.5. Find image distance

(1) 75 cm (2) 100 cm (3) 200 cm (4) 50 cm
Ans. (2)
Sol.
3 1.5 1 _ 1.5-1
vV  (-100) 20
1.5 1 1 LE 1
= —_———— o — =————
vV 100 40 vV 40 100
1.6 56-2 1.5 3
= 22 — =
Vv 200 vV 200
i V= 200x1.5
3
= V =100 cm
13. Unpolarised light from air is incident on transparent glass at incident angle 60° If reflected ray is
completely polarized, then angle of refraction is -
(1) 15° (2) 60" (3) 30° (4) 45°
Ans. (3)

u = tan i (Brewster's law)

1z = tane0® = V3

wisin i = uzsin r— (Snell's law)
1 = sin60° = \E sin r

J3 1

3 J3si .
— = JEINC=5iMNf ==
2 2
r=30°

Give yourself an extra edge www.ayjr.in
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14. Find the difference between minimum force required to prevent the block from sliding down and minimum

force required to just push it up the plane. The inclined plane is at 30° from horizontal and mass of the
block is 5 Kg (use u= 0.1, g=10m/s?)

(1)5v3 N (2) 243 N (3)5N (4)8 N
Ans. (1)
Sol.

N

%,

30°
&
&

(F 1 )min +(fs }max =mgsinG
(F1)min + pmgcosB= mgsinB

(F1)min = mgsinG —umgcost

(F2)min =(fs )max +mgsing
(Fz2)min = pmgcosh+ mgsing
“* (F2)min (F1)max =2pmgcost
=2 x0.1 x5 =10 x cos30”
= 5+/3 Newton

15. Statement-1 : E.M. waves posses energy.
Statement-2 : When E.M. Waves strike a surface they apply pressure on it.
(1) Both statements are true
(2) Both statements are false
(3) Statement-1 is true and statement-2 is false
(4) Statement-1 is false and statement-2 is true
Ans. (1)
Sol. Theory Based

Give yourself an extra edge www.ayjr.in
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16.

Ans.

Sol.

17.

Ans.

Sol.
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Two vector of equal magnitude A are inclined at an angle 6 with each other. Find the magnitude of
resultant vector

0
(1) 2Ams|—
2,

(2) 2Asir{g} (3) 2Acos@ (4) 2Asin®

(1)

Rasultanrt

A

|Resultant| = VAZ + A2 + 2A2 cos B

—v2A2 + 2A% cosB

=Eﬂ#1+msﬁ

kY
= EACDS[—BJ
2
The force between two charged particle separated by a distance T when placed in air is F. If these

charges are immersed in a medium of dielectric constant K = 5. Then find the separation between them

to keep the force same.

1) — 2 3 4) =
f (2) Vsr (3) V3r @ 7=
(4)

Case — 1 : In air

F r F
F= _qu? (Electrostatic force)
4]TE:DI-

Case -2 : In medium (K = 5)

F= 1% = 94
4regK ' 4ney <52
5rr=r
-y
J5

Give yourself an extra edge www.ayjr.in
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18.

Ans.

Sol.

19.

Ans.

Sol.
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Length of a pendulum is 20 cm and error in its measurement is 2mm. If it completes 50 oscillations in

40 sec. and time was measured by a watch of resolution 1 sec. Find % error in calculation of acceleration
due to gravity

(1) 8 % (2) 4% (3)2 % (4) 6 %
(4)
% PRy
g 50 5
A’
9-—5

A9 . 100% =% «100% +2-ﬂ—_|-_r—><1[1[]°fn
g

k!

Agx‘1ﬂﬂ%—( Jx‘Iﬂﬂ—l—Ex—x‘]UU

9
A9 . 100% — 6%
g

A nucleus has mass number A1 and volume V4. Another nucleus has mass number Az and volume Vz If
relation between mass number is A2 = 4A4 then find V2

(1) 2 V4 (2) 8 V- (3) 4V (4) V4
(3)

Az = 4A4 (given)
4 s
Vp = 765 (4A,) =4V,

Vi = 4V

Give yourself an extra edge www.ayjr.in
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20.

Ans.

Sol.

21.

Ans.

Sol.
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In the given pulley block system

givena = g/8

find the ratio of ﬂL =
M,

7 5
& 2

(4)

a- M M)
M, + M.

_gz{mg—mj}xg
8 M, +M,

Mt + M2 = 8M2 — B\

M _7
M, 9
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The frequency of incident light is equal to threshold frequency for the metal surface v, . When frequency

is halved and intensity is doubled then the number of photo electrons will be

(1) Doubled
{2) halved

{3) Will remain same

(4) Photo electrons will not be emitted

(4)

electrons will not release below the reshold frequency v < uy,

L
Here, v=—=1
2

Give yourself an extra edge
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22

Ans.

Sol.

23.

Ans.

Sol.
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Find average power in electric circuit if source voltage V=20 sin (100 t) & current in the circuit is i = 2
sin(100t+r/3)
(1)5W (2) 10 W {3}5~.@ w (4) 1043 W
(2)
im V.

Pavg= mzm COsd = AL eonia

=20 % 0 =10 W
2

Two solid spheres each of mass 2 kg and radius 75 cm are arranged as shown. Find moment of inertia

of the system about the gives axis shown.

F o 9 2
3) —kg. 4) —kg.
(}59”‘ {}?Qm

Give yourself an extra edge www.ayjr.in
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24, A resistor of 252 is in left side with resistor x on the right side. Resistance per unit length is r and now
the resistance per unit length is changed by 2r. Find the change in balance position, If the earlier balanced
position was 40 cm from the left side.

(1) Does not shift

(2) Shift by 10 cm right

(3) Shift by 20 cm right

(4) Shift by 10 cm left
Ans. (1)

Sol.

40 cm

riym
Given bridge balanced.

when r is change by 2r balance condition does not change became resistance ratio for balanced bridge

will match.

Give yourself an extra edge www.ayjr.in
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Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

PART : CHEMISTR

Find the correct set of quantum number for the last electron of potassium.

(1) n=4 =2 m=+2 5=+% (2) n=2 =0 m=0
(3) n=3 =0 m=0 5=+% (4) n=4 =0 m=0
(4)

K=19

[ 1]

1s 2s 2p as 3p 4s

= n=4 . f=0,m=0 s=+=—
2

Which of the following is correct ?

(1) [NiCls]*- diamagnetic, [Ni(CO)4] diamagnetic
(2) [Ni{CO)4] diamagnetic, [Ni(Cl)4]*- Paramagnetic
(3) [NCl4]*- paramagnetic, [Ni(CO)s] Paramagnetic
(4) [NiCls]*- diamagnetic [Ni(CO)s] Paramagnetic
(2)

Powered By JEE I NEET I C|CISS 9 - ]2
gpeedge JEE Main 31 Jan 2024 (Shift-2) (Memory Based)pwnload App Now &

[4]
1l
+

w
1l
+

Ni(CO) » Ni(0) — In Presence of strong field ligand CO —— more interaction and A value high so

paring will takes place.

ni = LAV 1] [
3d 4s
In presence of SFL CO
3d ip
Ni = [[!i]]i]li]! E ?%I?]: sp?

| CO CO CO CO I
sp? Hybridisation

No unpaired electron - So diamagnetic compound.
But in [NiClg]>- » Nit2
Cl » WFL » Ap Value low —» high spin complex

, 4 4

N BRART] T s
y 'T' i Llrr_l___lel.T—.ITl.-
npaIede

Cl Cl CI

Paramagnetic I

sp? Hybridisation
So Option (2) is Correct Answer.

Which of the following is least ionic 7

(1) BaCl (2) KCI (3) AgCl (4) CoClz
(3)

Order of ionic character = BaClz > KCI > CoClz > AgCI.

Ag~ due to pseudo inert gas configuration have high polarizing power.

Give yourself an extra edge www.ayjr.in
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Ans.

Sol.

Ans.

Sol.
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Statement-l : 13" group element hydrolyse due to covalent nature.
Statement-ll : On hydrolysis Al give [Al(H20)g]**

(1) Both statement | and |l are correct

(2) Statement | is correct and statement |l is incorrect

(3) Statement | is incorrect and statement |l is correct

(4) Both statement | and |l are incorrect

(1)

13% group element hydrolyse due to covalent character and on hydrolysis Al give [Al{H20)s]**.

List-l List-ll

Complex Electronic configuration

(i) | [Fe(H0)]** | (P) | ta?22, eg"’

(ii) | [Ni(H20)s]** | (Q) | tza’"", eq""

(iii) | [Cr(H20)6]** | (R) | tzg12, 409

(iv) | [V(H20)s]** | (8) | tze'"", €400

Identify correct match:
(1)i-Q, ii-P, iii-S, iv-R  (2) i-P, ii-Q, iii-R, iv-S  (3) i-Q, ii-P, iii-R, iv-S  (4) i-P, ii-R, iii-Q, iv-S

(1)

{!} zﬁFe3+ = 3" = t2g1'1'11 eg‘1.1
(ii) N2t = 3cl® = t2g222, gg'!
(iii) 24Crt = 33 - tag! 11, @00
(iv) a3t = 32 = tog! 10, @g00

= Period

A B
) D
Group

Where A, B, C and D are elements in periodic table
Which of the following order is correct ?

(1) Atomicradius: A<B<C=<D (2) Metallicradius: A<B<D=<C
(3) lonic radius: B*<A*<D*<C* (4) None of these.
(3)

(i) On moving left to right atomic radius decrease. So atomic radius order is B < A.

(i) Metallic radius is also decrease on moving left to right so order = B < A.
(iii) Order of ionic radius B* < A* < D* < C*.

(A) Mnz07 is an oil at room temperature (B) V205 reacts with acid to give VOz*
(C) CrO is a basic oxide (D) V205 does not react with acids
Choose the correct answer

(1YA,Band C (2) B, C and D only (3) A only (4) B and C only
(1)

Give yourself an extra edge www.ayjr.in
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Sol.

Ans.

Sol.

10.

Ans.

Sol.

11.

Ans.

Sol.
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Ref. NCERT 4.4.1

« Mn20y is a covalent green oil. So (A) is correct.

« V205 is amphoteric, though mainly acidic, it gives VO4*- as well as VO:z* salts. So (B) is correct.

« CrO is basic because Cr in CrO is +2 oxidation state. So Cr in +2 oxidation state shows basic
character. So (C) is correct.

Statement-l : In 15" group hydrides reducing character decreases from NHa to BiHa.

Statement-ll : E2Os is more acidic than EzO3 (where E is the 15" group elements)

(1) Statement | is incorrect and statement |l is correct

(2) Statement | is correct and statement Il is incorrect

(3) Both statement | and Il are correct

(4) Both statement | and Il are incorrect

(1)

(1) Reducing character of 15" group hydrides increases from NHs to BiHs.

(2) The oxide in the higher oxidation state of element is more acidic than that of lower oxidation state.

Statement-l : In the reduction of permanganate ion to magnate ion, one e is involved.
Statement-ll : CrOs> 2, Product

In product Oxidation number of Cr is 6.

(1) Statement | is incorrect and statement 1l is correct
(2) Statement | is correct and statement Il is incorrect
(3) Both statement | and 1l are correct

(4) Both statement | and Il are incorrect

(1)

MnQs + &= —— MnOasZ-

2Cr042- + 2H* —— Crz2072- + H20

In product Cr207% Oxidation number of Cr is 6.

Statementd : Ss disproportionate into S~ and S203° in alkaline medium
Statementdl : ClO.s- undergoes disproportionate in acidic medium.

(1) Statement | is correct and statement 11 is incorrect

(2) Statement | is incorrect and statement 11 is correct

(3) Both statement 1 and statement 11 are correct

(4) Both statement | and statement 11 are incorrect

(1)

(i) S + OH-—» 8% + 5,0:%

So Sq disproportionate in alkaline medium.

(i) ClO4 do not show disproportionate reaction in any medium.

Nessler's reagent is used for identification of following cation:

(1) Na* (2) K (3) NH4* (4) Pb*?
(3)
NH4* + 2[Hgls]>- + 40H- -» HgO. Hg(NHz)l + + I- + Hz0

Nessler's brown ppt

reagent (iodide of millon's base)

Give yourself an extra edge www.ayjr.in



AYJR

ARE You JEE ReapY?

Powered By

B eedge www.eedge.in JEE | NEET | Class 9 - 12

Download App Now K2EEt

12. For an equilibrium reaction A(g) #— B(g) + % (g) the relation between equilibrium constant (Kp).

degree of dissociation () and total equilibrium pressure (P} is :

3(2, 102 102 12
(1)Kp = ———£ (2)Kp= —=——F
(2+w) “(1—u) Toa
| 1+— {(1— )
2
312 A2 i
{3]Hp=% {4}Kp=%
EJ . EJU ) L1 | EJ{ ot)
Ans. (1)
—_—
Sol. Ag == B@ + L@
t=0 a 0 0
t=teq a—x X X/2
For a mole, X moles are dissociated
For 1 mole, £ moles = a are dissociated
d
X = au
—
Alg) ==— Blg) + = (9
At t = taq a—aau an E‘_;
Total no. of moles at equilibrium = a_Eé‘. = a[? r%
aal2)-P
Pag) = a(l—a)P Pgig) = EEI-P\ Pcig = r
1+i] al1+= a 1+'fﬂ
2 Y, L2}
— -oge _ _oP — Aawl2)-P
L L L
1+—= 1+4= 14=
2 2 2
5 1/2
a |27
1 P
Ko = Pa-(Pe)'? - 2 2
Pﬂ. {1 —
II{‘1 +E]
R
K s 1 il a2 pl2
P = =
2+al?(1-a) @+)'2(1-u)
13. Find correct structure of 2,3-Dibromo-1-phenypentane
Br Br Br
" @/\Iﬁv 2
Br Br
{3]@\5\’ @ L

Ans. (1)
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Sol.

15.

Ans.

Sol.
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Br

Br

The correct order of reactivity towards electrophilic aromatic substitution reaction is.

Qo D o0

(1)A<B=<C=<D (2)C<B<D<A J)D=<C<A<B 4)D<C<B=<A
(3)
Greater the electron det’lsit‘y’ of Aromatic ring greater will be the rate of electrophilic Aromatic substitution.
NO:z
W @ © @ o)
D<C<A<B
Answer is (3).
NH:
NaNO:/HCI
Statement-l : A * formed product give Libermann nitroso test.
NH:z
AczO
Statement-l| : W formed product is highly deactivating due to protonation of nitrogen.
(1) Both Statement-1 & Statement-ll are correct.
(2) Both Statement-1 & Statement-ll are incorrect.
(3) Statement-l is correct whereas Statement-ll is incorrect.
(4) Only Statement-ll is correct.
(3)

In statement-1 : Phenol is formed which gives Libermann nitroso test.
In statement-ll : The product benzanilide is weakly acitivating.

r

Conc. HNO3 > % 1. NaOH >y
2. HCI
X and Y are respectively.
r H
r H
(1) 02 NOz o, N @)
NO:z NO2
NO:z NO2
H
r | NO:z
{3] O3 MOz .02 NO:2 {4} s MO ]
NO2
NO2z NO:2 MNO2

Give yourself an extra edge www.ayjr.in
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Ans.

Sol.

18.

Ans.

Sol.

19.

Ans.

Sol.

20.

Ans.

Sol.
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(2)

How many of the vitamins among A, B:, Bz, B+2, C, D and K, can be stored in human body.
(1) 2 (2) 3 (3)4 (4)5

(2)

Only water insoluble and fat soluble vitamins A, D and K can be stored in human body.

CD HCI
AIGIs
Above reaction is known as
(1) Etard reaction. (2) Gatterman Koch reaction
(3) Stephen reaction (4) Rosenmund reaction
(2)
CD HCI is called Gatterman Koch reaction
AICIs

Q DL P, Product "P" is
CHs
ci |
(1) Q (2) ﬁL 3) )@k 4) ﬂc
B CJ CHs D

CHa ‘:-Hj D CHJ_
(1)

It is example of electrophilic addition reaction

C\
@ + @/ Cl Anhydrous AlCly, Major Product
’ ?
C
™~
o 1© @ .

i
C

@3) C’ 4) ©/ @m

(1)

It is example of Friedel Craft acylation.

Give yourself an extra edge www.ayjr.in
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21. Sulphanlic acid + NaNO: + CHz;COOH

X+ @ Y (Azo dye)

Q)

Yis:

Ans. (1)
Sol. Y isred violet Azo dye.

www.eedge.in
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If reaction complete 50% in 120 min then determine in how many minute reaction gets completed 90%7

22. Given rate law for a reaction r = k[A]
Ans. (400)
Sol. For first order,

tags = 3.33 =ty

= 3.33 x 120 = 400 min

23. KMnOs4 oxidise C204? to CO2 during this reaction no of mole of H* ions used with 1 mole of MnQ4+ is

Ans. (8)
Sol. [MnO4 + 8H* + S5e- —» Mn?* + 4H20] % 2
[C2042- —» 2C0O2+2e] x5

2MnQ4~ + 16H* + 5C204* —» 2Mn?* + 10CO: + 8H:z0

24, 1 mole of an ideal gas expands from 10 lit to 100 lit isothermally and reversibly at 300 K, then magnitude

of work done is (in kJ) [Nearest integer]

[Given R = 8.314 -y
Molex K
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Ans.

Sol.

25.

Ans.

Sol.

26.

Ans.

Sol.

27.

Ans.

Sol.

(6)

For isothermal reversible process
W=—nRTln |2 |

I,—" Y
=—[1x8.314x300] 2.303 log | 0
=—2.303%8.314=300
=—5744 J

=—5.744 kJ

In compound AB dipole moment of A—B bond and bond distance are 1 A and 1.2 D respectively, then

magnitude of fraction of charge on A atom is x 10-? [Nearest integer]
(25)

i >

Iy >B
u=s8xd=12

3% 1x 100 =1.2 x 3.33 x 10-3° Cxmeter
d=1.2x3.33 x10%

= 3.996 x 1020

= 0.3996 x 10-'°C

ﬁ] 0.3996x 10717
e 1.6x107 1

=0.24975=24975 x 102

Fraction of charge = [

Number of monochlorination product of 2-Methylbutane formed in presence of sunlight is.

(6)

/\(m/\!/ir Y

2, (R+S) 2, (R+8)
Answer (6)

Compound X with molar mass 108 g mol-" undergoes acetylation to give product with molar mass 192 g
mol-". Total number of NHz group in benzoid molecule X is.

(2)

Let the benzoid molecule has x no of NHz group, therefore on acetylation it will form R(NH-COCH:),
R—(NH,), —S%€9¢ R _(NHCOCH,),

R+ 16x = 108 R+ 58x =192

42% = 84

X=2
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PART : MATHEMATICS

The number of solutions of the equation 5™ — 2g—™ = 2 |g
(1) 1 (2) 0 (3) infinite (4) 2
(2)

Let gsink —

:>t—%—2 —t2-2t—-2=0

t—12=3
O
t=1£43 butt>0
50, esnt =1 4 \."E

Mow, —1 <sinx < 1
elzesim<e

e = 272 but 1443 = 2.73
— Mo. of solutions =0

If a = sin~'(sin5) and b = cos~' (cos5) then value of a® + b? is

(1) (2r — 5)? (2) (3n—7)? (3) 2(2= — 5)? (4) 2(3n — 7)?
(3)

a =sin (sinb) . b = cos! (cosh)

a=5-2¢ ; b=2x-5

a4+ b?=(5-2n)° + (2n — 5)?

=2(2r — 5)?

If 2nd, 8" 44" term of an non-constant arithmetic progression is same as 1%, 2™ & 3 term of Geometric
progression respectively and first term of arithmetic progression is 1, then sum of first 20 terms of that
arithmetic progression is

(970)

Let common difference = d

te=14+d,ta=1+7d, taa=1 + 43d

but these are in G.P,

= (1 + 7d)? = (1 + d)(1 + 43d)

= 6d°2-30d=0=d=5(-d=0)

Now, sum of first 20 terms of an AP = ? (2a+(20—-1)d)=10(2 + 95) = 970

o
It f:H —» (0. =) is an increasing function such that lim ff{L:j} =1. then the value of Iim[%J
Ko X i-'r|_ x

(where [] denote the greatest integer function) is
(1)1 (2) 0 (3) 2 (4)3
(2)
f(x) = f(Bx) = f({7x). ¥ x >0

f(5x) _ 1(7x)
<%0 = 1(x)

As ¥ > HEX] 51!

flx)
Iim{ fx) —1—‘_[}

XX
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5. The area bounded by the curves 3y = (x—4)? and y = 4x — x®is
(1) 10 (2) 6 (3) 14 (4) 27

Ans. (2)

Sol. Solving3y=(x—4)andy=4x — x*
12x —3x*F =x*—8x + 16
=45 —-20x+ 16 =0
X Nix 4)=0=x=1,4

Area T[ztx g2)_x- 4)2Jd
={2xz_x_ﬂ Lx_ﬂ

3 9 M1
1
= 2(16— 1) ——(3](21 = (0+27)
= J—21-3= 6
6. The number of ways in which 21 identical apples to be distributed into 3 children in such a way that
each children get at least 2 apples is
(1) 133 (2) 134 (3) 135 (4) 136

Ans. (4)

Sol.  Let 1% student get x
2 student get y
3rd student get z
—=X+Yy+2=21, X.y.z2z2
let x=2+t, y=2+12,z2=2+1
Sh+b+tza=15 .. t3=20

17=16

number of ways = 7Cz = =17 xB8=136

i fz) +22=58& 25 +z3 =20+15i then |z

Ans. (75)

Sol. zj+z3-= {z1+z1i{z1+22}2 3222):3-2{]+15| 5(25-3821 22) > 122 = 7 i

Now 2% +23 +22,2, =25 = 22 +25 =25-27-i) = 22 +25=11+2

Now zf + 24 +2(7—if =121-4+44 = 2} +28=21+72

So |z} + 28 =y 441+ (72F = /5625 =75

+ 32| is equal to
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If Ais a matrix of order 3 x 3 and det A = 2 and n = det {E!d]{adj (adjﬂ}] the remainder when n is

2ﬂ24!|mes
divided by 9, is
(1)2 (2) 4 (3)6 (4) 7
(4) )
ladjA = A"
ladiadi......ad{A] =A% =27 .. (1)

0 2024 _ 41012 _ (3, 1)'0'2 _ 3k 11, where k is odd
= |adjadj)......adj(A} = 2% =2.8*

=2(9-1)k=9m-2
— =9P +7
Remainder =7

A biased coin in which probability of getting head is twice to that of tail. If coin is tossed 3 times then the
probability of getting two tails and one head is

(1)1/9 (2) 2/9 (3) 2/27 (4) 1/27
(2)
P(H) =p P(T)=q =p=2q and
p+g=1= q=1/3 e A
P2T, TH) =3Caqg®p
=, S —;:} =

93 9

o3 .
The value of 1%30] = 4SII1>{CDS4}( dx is
m |5 8N X+C0S X

(15)
Let 1= [—— sinxcosx g (1)

1 sin® x +cos® x

(x—x) sinxcosx

sin® x + cos* x

dx , by King property  ......... (2)

Il
) Tom— ]

adding equation (1) and (2)

5 j-rc{Ex — )sinxcos x -3

°  sin*x+cos® x

- J “x-g)sinxcosx , (3)
]

sin® x + cos? x

= 2% sinXcos X
[i=uit I

s sintx +cos*x

o (4)

adding equation (3) and (4)

T
- SiNXCOos X
2= —x° J

— " dx
 Sin” X+cos™ X

= T2 28inxcos xdx

—
2% D !} sin* x + cos® x
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dx

I——1— j- ®2tanxsec’
4 5 tan*x+1

8

120|7

MNow ——
T':j

X sinxcosxd
= sin®+cos® x

3
s 123D><[n—} =15
2 |8

If the mean and variance of 6 observations a, b, 68, 44, 48, 60 are 55 and 194 respectively and a > b
thena + 3b is

(1) 190 (2) 180 (3) 200 (4) 210
(2)
Mean = a“”EBJF;““*B*E'E'=55 = a+b=110 e (1)
Variance - 2.6~ %F _ (B5-af +(65-bf +(13F + (1P +72+82 .,

6
— a®+b?—-110(a + b) =-5250 = a® + b® = 6850. ceaeae (2)

after solving equation (1) and (2), we geta=75&b=35=a+3b=75+ 105=180

=X

¢ lim ax?e* —blog,(1+ x) +cxe

Ix:-l'.'l a

. =1then the value of 16(a® + b® + c?) is
X“ sinx

(81)

16(a2 + b? + c?) =9 + 36 + 36 = 81
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A line of negative slope passing through the centre of circle x2 + y* — 16x — 4y = 0 intersects +ve x and
y-axis at A and B respectively then the minimum value of OA + OB (O is origin) is

(18)

Let slope of line is —m

.. Equation of straight line (y—2)=—m(x—8) == mx +y=8m+ 2

A= |'8+3,0? B= (0,2 +8m)
. m )

OA+OB =10+ 2 +8m=18
m

(CA + OB)min =18

If reflection of A(1, —10, 1) about the line x; = 3’;1 e 2;2 is (e, B, v) then the value of
|2cc + 3B + Byl is.
(23)

A [1| --}Dl 1]

B (24+1, 34+1, 32+2)
Let co-ordinate of foot is
B(22 +1, 34 + 1, 54 +2)
Direction ratio of ABis 24, 34 + 11, 54 + 1
AB is perpendicular to the given line so = 24(2) + (34+11)3 + (5/+1)5=0=4A=-1
So, foot is B(—1, -2, —3)

Now image of A (1,-10, 1) about the line %’1 = 1”?_1 - %2 is (o, B, 7)

s, %’1:—1, %:- 2 %‘ o gD PG, =7
= |20 + 3B + 5y| = -6 + 18 — 35| =23

If 5Cm + E(ECmq] +85Cms2=8Cs(where m=1) & , then value of "™'Cm + "Pnis

{420)
Ecm + EIGm+1 + EI'::‘rr!'|+1 + Ei::‘-rm+2 = BCE
= "Cmst + "Cmsz = 8Cs
= 8Cmi2 =803 =8Cs
—m+2=5{m=1)
— m =3
i ”F‘a 1 1
2 = === S N=f
L R 8 n 8
Now ™'Cm + "Pm = %Cs + 8P3 = 84 + 336 = 420
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If ?j: =—K(T—-85)and T =160 att=0thenthevalueof T att =45, is
(1) 85 + 75 e** (2) 85 + 75 4% (3) 75 + 85 e (4) 75 + BE g5«
(2)
gt _ —Ikdt
T-85
InNlT-85|=—kt+c
att=0.T=160
In7&=¢
Ir‘{ -T_85‘ =—kt
75
T;—:S =+g* (—rejected because T =160 att = 0)
T=85+75¢e™

att =45, T = 85 + 75e%*

If f(x) = e-I™l ; x € (0, =) is discontinuous at m points and non-differentiable at n points then the value of
m+ nis

(1)

Since |Inx| is continuous in (0, =)

= f(x) = e-'™l is continuous is (0, =)

— S0 number of points where f(x) is discontinuous. m = 0

e Dex<t

Irx

fidl=
e : ¥ =1

f'(1-) =1, f(1*) =— 1 = So number of points where f(x) is non-differentiable, n = 1
m+n=0+1=1

A is a square matrix of order 3 and w1, vz, va are 3 column matrices such that

n == 0 1 2 1
Avi=12|, Avo=| 0 | Avq=|-1| where vy =[1|,vo=|0]|, v =| 1 lhenthevaluenf[ALis
|13 2 | 2 1 3 -1
9 9 9

1)9 2) = 3) = 4) =
(1) (2) = (3) = (4 5
(3)

12 1 [1 -1 0
A1 0 1|=12 0 -1

13 -1 \_3 P

12 1 1 -1 0
|Alt 0 1]|=]2 0 - :,‘-|;54=:91

13 - 3 2 2

X2 5 1
An ellipse ers +J§§ =1 (a = b) whose eccentricity iSE and passes through the focus of the parabola
a
whose vertex is (2.3) and directrix is 2x + y — 6 = 0 then the length of the latus rectum of ellipse is
() J656 () V656 (3) v 656 ) v 656
3] 10 2

(2)
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Sol.  Let foot of perpendicular from vertex of parabola on the directix is point £

ot

Z A\ (2.3) (e, 3)

So, coordinate of Z is

x—2 zy_ff’ =__.'[4".T.3]_TE_’ T _8114 |
B 1 4+1 5

— focus S = (EE]
55

s 1 a
Now eccentricity equal to ——= = b%= —
V2 2

144 256
2542 a’ =
25x%
2
, _ 656 _ 328
25 25
2 [
Now length of latus rectum = =0 = 6555
a

20. The shortest distance between the line L, = G— j +|ﬁc]+ l(2in— 14} +5|:.] and
L= [; +|:.J+;1{— 2i —4} +?'I2} then Ly and Lz is
5 10 2 5
1) e D) e 3) = 4) =
{}221 (J221 |[)1’221 {}11

Ans. (1)
Sol.

B(0,11)
Let p=2i —14j+5k
and §=—2i —4j+7k
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AB =—i +2]
sp. - [ABpxa)|_ '| ?8—4FB| _ 30
Pxal  \(78)2 +(24)? +(36) V7956
3 5
6v221 4221
21. It F:(—s,—1] —» (a. b] is defined as f(x) = 813_31_1 such that F is both one—one and onto then the

distance from a point P(2a +4,b+2)tocurve x + ye*—4 =01is

: 3.0 el 2
(1) Ve +2 i (3) -
ved +1 v eb

Ans. (3)
Sol.  f(x) =™ ¥ 3(x—1)(x + 1)
d = Iiii(mh = exa -G =D

b= ”_1} =g 1+3+1 _ a3
P(2a+4.b+2)=(4,2 +¢e?

|4+ (2+e’)e® -4 e°+2

Distance = =
\4”1 qop™ ;1 + EE

Give yourself an extra edge www.ayjr.in
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