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TIME : 9:00AM TO 12:00 NOON

MATHEMATICS

TEST PAPER WITH SOLUTION

SECTION-A
v.  Letthelinex+y=1ymeetthecirclex+yr::at

the points Aand B. Ifthe line perpendicular to
and passing through the mid point of the chor
intersectsthecircleatCand D. thentheareao

quadrilateral ADBCis equal to

myy/ (Y \;_
Mo JV (0 NE
Ans.(v)
Y
Sol. B y=X
C
. X

By solving x =y with circle
We get

Cof v
D=y
o
By solvingx+y=\ with
circle X +y=%
we set

AR oyt
ﬁ Y
& BEhD\/V4\D\/VD
@ Y Y H
UArea of Quadrilateral ACBD
-y xAreaof IBCD

Vi
YDL& 1D\/V

Y A\t Y

LN
=Y\/W

|

Let M and m respectively be the maximumand the

minimum values of

AB
0 AB . i
vsinyx  cosyx $sinsx
fthe )
fO]xnsiny x lcosyx  ¢sinex | xgR
sinyx  cosyx \[ssingx
Then M -mrisequalto :
() VYA () 1Y40
(CORREX (&) VYvo
Ans.(v)
WUsinyx  cosyx  ssinex

Sol. | sintx [lcosyx ssingx |.xOR

sintx  cosyx [ssinex
R.OR-R&R O R-R

V[ SINX  cos X ¢sing
fool o 3

o . |

Expand aboutR . we get
fo0) = v+ ¢sinex
[IM - max value of fox) =
m = min value of f(x) = -v
M -m = va.

v.  Two parabolas have the same focus (¢ .v)and their
directrices are the x-axis and the y-axis.
respectively. Ifthese parabolasintersects atthe
points Aand B. then (AB)is equal to
(V) Vay (Y) YA$
(ra (&) vay

Ans. (1)

Sol.

y

I

Yoo

A y>\W) /

Box, M
X:
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Letintersection points of these two parabolas a

AX )&Bx.y) |

(00 equation of parabolalandIlare given belo

Oox - o)+ y-r=x
‘ ey
&EX—)+(y-v=y ' !

Here Ax. y) & Bx.y) will satisfy the equation
Alsofromequations ()& (v). wegetx=y ..(»
Putx=yinequation ()

WegetX-1¢X+vo="

X+X=\¢
XX =0
0AB-tx-x)+y-y)
=YX=X) '
= Yadis(X+X)'= §XXil
=14y

¢.  Let ABC be a triangle formed by the lines vx -
WHr¥= o X+Yy-ry=+andix-vy-1a = .. Letthe

oint(h.k)betheimage of the centroid of
ABCinthelinerx+1y-or=..Thenh+k+hk

isequalto
QDAY (Y) ¢v
(¥) ¢+ () ¥
Ans. (V)
Sol.
YCPRRY!
VX=1Y+Y=s X+vy =71

(¥.)b qx_Yy:\q Cloc\y)

mOvlo WO «Ovr g
H v H

v rall

o

1 centroid ofABC -

v

O

¥X+1Y = oF

Letimage of centroid with respecttoline mirroy i

(h.k

e

N

Sol.

Ans.

Letallvi*lj"Ovk™. blixi*0ej"Ik"and cbe a

vector such thatallcllcBb and

Jaltg blcl= va. Thenther
ofF

(V) vy

Y .
IS :

(Y) &y
(Y)Y A (8) Vot
P

ar viADijkA

bDviAD"J oK

allelelb

afgebrec= -

@lolch-
0 clBalby
ellci 0" 0ek™.. . (v

refooge griho
ST Wik

@po.dgo D
atma-qe blepy0aa

ve Je.cadbyOvvd Ovia
using equation (1)
Osi~0+j~0¢k™
VV£+VVD—WOZ
D#D—Y=~
O=-v.
IMaximum value of |ctroccurs when [l- -

| € Ovvly

=VVx¢
=y all

Y+VVD=W02
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1. Le
sum of their digits equal to vv. If the number
in P are formed by using the digits v.y and
only. then the number of elements in the set

$):10A (M) vy
(¥) e CIARY
Ans. (9
Sol. (hnumberof numbers created using

\A!
oYY

vy

VANVYY =

(i number of numbers created using
\%! I:l\

nwinver= L e

dib number of numbers created using

Dvo

\2!

VAYYYYY = v

Total = vty

v.  Letthea reaoftheregiong [x 4y|:| : vy[lﬂm
yD)ﬂDT‘ ny—\sg»‘be A‘. Then+Aisequalto:

ORN (MY
(*) VA
Ans. (®)

Sol.

(V¢

Y=x+X

y=¥=X

A O Rectangle ABDE - Area of region EDC

X' 3

A ey D(Y‘DX)]D[;_de
' O Y 0O

Y] \
DLXE
0o

XY Xy
A ¢-v %‘XD_D_
0 Y

\ \ Al \
AQ e-x ﬁ3%DTD7@DL

SoA=1¢

S

U =

of

integraltermsinthe Binomial expansion of

D/FVD_HF]}S\D is :

(V) YVAS (Y)YVEA
(¥) YIVY (&) Y1
Ans. (\)

Sol. Generalterm=”cr|:|‘/\n/7|]]]\ VIV Y

i nCr[lvaqr(\\)r/w

Forintegralterms.rmust be multiple of 1y

O r=yvwkek OMV
Totalvaluesofr=1ar
Hencemaxr=1y(\AY)
OY)A¢
Minvalueofn=yia¢

1.  The number of solutionsoftheequation

A\t

v
O (Ois:
XD\/YD%

) ¢

M4

Y
Himﬂitj
)Y

U
U
E

[ApR @y

Ans. (v)

\
Consider_— O
JX

Sol.

Gl=alvyr0-vBery =«

ol = vyeell-vydl-vy (xO0-vy =
V)oY
OOy ey ey oY

U
XD‘\‘iﬂi‘i

So. no. of solutions =¢
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v+.  Lety=yoobethesolution of the differential
equation
cosxdog(cosxndy + (sinx -rysinxlog (cosx»dx -

O OO, 0 H) 0O
xDE ‘%'IfyB?DHDq@‘ theny%g

1—'70%15 E[n} 1—ﬁ®—elm
\ \
™ Yogen ’ Tog, MBfog .40

Ans. (&)

sol cosxUInlegskBinxysinxInlddexl]
cosxﬂlnu@@xainx.lnﬂccﬁﬁﬂy(

Lnttg—ncas Otan x

Ih gécxHﬂlnﬁc@XD
Otan x

yQ

x

ytanx

L FDeﬂnﬂsechDDInl]secxl]

yDDInDsg@gEﬁth%‘éﬁﬂ)l(ﬂDS@xD

yolinOsegx linlseqxd]
0 0O

\

Iny

i pm2nnoomlc
% %DDIn‘ZEYHj]:DIm‘DDC
o 0DindB7 Dine00C

Given:XQ_: Yy

K C=0

O Oy dnsecx)y = DTldn(secx» +

01
y-= I H

\
Y= vinllcosx

gof \

EBD vlnﬁcos{%

gy

nyine

Option (¢)

Y.

Definearelation Ronthe interv%’ El%y XRy
20

ifand onlyifsetx-tany=\. ThenRis:

(v anequivalence relation

(v) both reflexive and transitive but not symmetric
(v) both reflexive and symmetric but not transitive
(¢) reflexive but neither symmetric not transitive

Ans. ()

Sol. secx-tanx=\ onreplacingywith x
[0Reflexive
secx-tany =

K1+tan2x + 1 —sec2y =1
M secly — tan2x = 1
X symmetric

secx —tany = 1,
sec2y —tan2z = 1

Adding both

X sec2x — tan2y + sec2y — tan2 1+1
Z =
secx + 1 —tan2z =2

Y

sec2x —tan2z = 1

X Transitive

Ooohencereqguivalence relation

Option (1)
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‘ X Y Y. consider an A.P. of posItive Integers. whose
v Let theellipse. £ :é— Db—, Y. acband sum of the firstthree termsis «¢ and the sum of
N Y the first twenty terms lies between y1.. and
Ev :%\_Y D%l ) « A> B have same eccentricity \Aterfiign its
(VDAL (M) \YY
; . Let theproductof theirlengths of latus (Ma- (VA
J Ans. (v

Y
rectums beT .andthe distance betweenthefo&Pl. S=-va+vd=-o¢
v I

a+d=1A

of Ebe ¢«. IfEand EmeetatA.B.CandD. then S-y.(ya+1ad)
the area ofthe quadrilateral ABCD equals: Oyveerr+vvd)
R \/\\/-T Oyvieesvegeneavd) s vAee
o ‘/_ ™ ° Oyvvesvi+yvds VA
Oyveswvdsves
SV Ye R
™) V1 (®) VT ,
° 0 Ov ° sdsa *
\\% \V
ANns. (¢ . .
Common difference will be natural number
Sol. vae=t
Od-ala-=\.
oy o Da:\‘\~+\~></\=«~

,s Letalli*llyj"0k" and blyi"Ovj"lvk". Let

Dam |7 L - rQ00i"0vj~0k*000a . OO0 R

by vy
b
o o Wby oa ‘Al A~
L .r00j"0k~000b . OOR be twe
\ vAY
Nowll 5 Di I E_Bh Di line L passes through the point of intersection of
a T 4FHTF .
T0A: B LandL.andis parallel to-allb. then L passes
=\‘Y \ Y Y
through the point:
Ay YB
O 10By O X \DB:,D?® B= VD) (ACYTVY) (Y) (YA o)
¥
O IGAYEATE)) (&)(0c VWV 8)
X A=6
¥ Ans. (1)
s AT Sol. L. r= iy Dk 00 Dvj Ik
A
Or=dd0vi*Oyd0vj 0001k
XY Y
. DyT Oy ... L. r=G O0k>00cvitOvj~Ovk™
Onsolving () & (v) we get 0 r=+0i*0cOvhj~0a OvDhk™
0/ 600 6 0 (/6 060 OO 6 060 For point ofintersection equating respective
XyOop— ‘ ~— 0 —00
d %ﬁ@%ﬂu° FUE EFOUFE Bo components

Thefourpoints arevertices ofrectangleanditsarea= QOO0 -1 =2000000000000000000
ve T v+ v=+vI00000000000

0 0+1=1+3000000000000000000
0 Weget
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Ooo=rand O=»
00aob O oY ok
L. . e=vi® DA ek g " i g ek

Forl=v.r- - /\iAm'le Oyvvk®
n
. O— k" 1KY vk e O
vo. Thevalue oflim |:| i is:
o0 @D i @
\
$
) Y (MY
%
0
") w () ¥
ANns. (%)
) kvl <ky Ovik Do
Sol. lim n
nDDkD\ (KOyn
o nrkel ky Ovvk 0+ 0y
D|Im[|( o
h00 s G
. "mkD vk Dok w0y
olim{ o
n00 4, kv
n
. kO vyckOvyckOvy
D|Im|] o O \
noo KD (K (kOvy
lim Eﬂlm 'O
nug@ ) (RDY’)‘.H
Oli \D\D\ D\D\D\D\ [ \
m O e O V..
noo VY Yy g $) n & o) - (nﬁ\‘)!
D\ \ 0 olol
+0-U-H-Hg
u
_ : sin(l0cosy g
vi.  Theintegrah: [@iﬁ_;m_ggmlsequalto:
ALYISITTY 0
Mrlogg mlogg
) ¢logry, (o ylogr
Ans. (v

O

sin[ [xos] DdD

Sol. IUA[EI?I
. i (YSin DCOSQDD

sin[] [xos a0

Oa« s .
vy OgysinfcosO )

_Dl:l'ﬂ =

0
]

\W.

Ans.

Sol.

DD sinl0cos(

OwisGindicoshy

A

Let sinll - cosll-t
(cosl + sinlhydl-dt

e s
o
As dt
O
ﬂD|:|1D°ﬂm
e
. Lol
0 Eﬂlz 0
ZH ot U
0 H DDD

=vIn(vy + ¢InyO

=¢Iny
X \t yy zl
Let L, : - 0 - 0 and
| 0 Y
X[ Yy Z
L, : DD\ DV*D DT betwo lines.

Let L be aline passing through the point {I.0.0)

and be perpendiculartobothLandL. IfL
intersects L. then |o[l-1\0-A0| equals -

(MDA ()1
¥) Yo (&)Y
)
i ]
DR’sof L= mln. vy 01
o1 v
006i"0vj"0k" ‘

L X2 YR b2 e
L )

A(O--O00O-rO 0+ D
xOy yOy z0y
: O O~
B 01
Bck+y—k+y . vk+)

Now

O-o0=k+y OO =0 O+k+
O-vO=—k+y O 0O=r O-k+v
+0  =vk+y O O=—- O+vk+\

[oBV -8 OEENe|
=Yo

Ok
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. LetX: X...... Be tenobservatonssuchthal \q  [et ‘Zl o Dm‘rj\ and ‘Zr v D‘l‘ v
Ve \
[]X]oy v « DDXiDY@‘ 0<vand zv.z(0C . Thenthe minimumvalue g2\ =2
il io .
; IS :
their variance i% .Iflland [lare respectively the )y v
. )\
mean and the variance of y(x=v) + ¢[l. y(x=1) + AR ®
‘ ' Ans. (V)
11 P ‘v\(x—»n[hthen%%sequano:
(DN () Sol.
() 1Y+ (£) 4+
Ans. (V)
sol. Oxillo+. Omean=o
il
Y :
Variance:i D% DEWE
> 0 .- AB= o O
Y 0iz-z Cemy= =
fDD\X;DYo e N e A
0 .
dogogXA |ng °[]
O DX =veA SERIAD o LetA %QJED log logevoH
Now H(xn)yzsa , i : :
i, IfAjsthe cofactorofa. C- E a Alkaoi.
AN \
F [Ix2x[@02g j[]n and C - ¢xCi. then|Cjis equal to:
\ ij -
vor=ylcoy+ 1.l =aa () Yy (1) YAA
() vey @yvy
@mdi-v-=.
Ans. (™
ngorl=vasl«y

Og0d=8 (D

Now as per the question
2(xy1) +4,2(x-L)+ 4K,...2(x10-)+4 g

(000000can be simplified to

UouoooooOxgooooo MmO LU RRY

Ooooooooooooooooonosfooooanoo
3 V1
DDDDD%P@EBDD

AL

“DD
’ \1/0

o200 HAN

A=
Y

c- lay la, ba A pa A DADY

kO

C- Da\ke\k g

kOy

c- lavk, o

kO\
D 1)
c- Uarla DA o
kO
IRWATEE
. / O

- H \\/YH

Y)Y
C=
€= -

A|C|=m




Y.

Ans.

Sol.

SECTION-B

Let f . ¢..;p 0 Rbeatwicedifferentiable

\

function. If for someg@- . m[ﬂjxmd@(xx

\ Al
fcy=vand foyv = _ .then \‘k—éjmisequal
A \TH

ﬂf(ﬂ)&&aﬂ”

Ox-t

dl- xdt

xOfcodtlafoo

Ofctydt Daxfox)

foo = ax ' oo+fex)
O -afoo=a.xf'x)

f'oo _Ol10alll
Ty = a X

Onfoo= | Da 9 Onx+c

x=l.foy=10c--
X=lv. foon=
A
\ la ¢lsa
_O0v e 0-v- []a-=t
foo- xs

: )
0= gex'

D\ifﬁﬁ

v B Tolofk D
DEE

VT4 AT= Y

Ans.

Sol.

YY.
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vv. Let S DLI m EZ‘ N“;ﬁ \I - AllY here

Y
A DDEk DéD ThennS)isequalto____
ou
m
Oy 010
A
R o
oY oOrQg g: g D° 040
AT Ay tAt
DDDr D\% q‘ \D D%
andsoon
g
Al gm
ARy
AM oMY OmO
sy OmO1D:
ooomv gy g
A™ 0O
i "Om2 010
Amll m gy pAD
O 0O

i o

m o] mé ﬁ DDle%

] 44 Bt LA LR

nes) =y

Let @stie be the greatestinteger less than orequal tc

Then the least value of plIN for which

Ooyp v 0 vo O O. 000
lim [X YB 7ED D@D Xy _Z%D_I;LDD~IIID_,%@D|31
B *g *o 0 X0 X0 ©0XHdo

0
0
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rﬁ g

1A
plptt T, o Lets X T QOSx5S vy i
Y
p @+ v dovy ThenDDY)g\Disequalto ______ :
Least natural value of pis v¢ xls
vs. Thenumber of 1-letter words. with or without| Ans. (o) . .
cosx=[+sinx+sin
meaning. that can be formed using the lettersofidle - - X+ Y)
word MATHS such that any letter that appearssin ‘ 30
o YCOSX-SiN(YX+ V)=
theword mustappear atleasttwice.ise¢__ | . Y
Ans. (\&:0) Y- O- 3DWherecosx 0. sinorx+y) =
Sol (hSingleletterisused . thenno. ofwords-=o
(iiy Two distinct letters are used. then no. of wards . YO .
= _  +
Y
eC2 DZD D\'DVDY'D]W' cosvll=sinp
\ .
ne H vcosll-y=sin
iy Threedistinct letters areusedthenno. of TXTY =YX
X=X=)=»
words
|
Ox- OV, D D\/_ rejectelD
it Y Y
‘C. 0 Aes DD ad
Iy
[0 eX=¢X=¢
Totalno. ofwords=1¢+0 (YX=V=o
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IATTION—JANUARY 2020

TIME : 9 : 00AM TO 12 : 00 NOON

PHYSICS TEST PAPER WITH SOLUTION
SECTION-A cusinly
) . Sol. H o~
v1. Givenbelow are two statements : oneislabellgd as Max g
Assertion (A)and the otherislabelled asReason®). |, ) _ursintceg
Assert|<.)n(A> : Chokec0|I|SS|mpI¥a coil having H 5 ursinvcann)
alargeinductance butasmall resistance. Choke \
c‘0|!s are used with quoreSC(?nt merCl.erTtube 0> cos] ) SinDDD
fittings. If household electric power is directly DBF NA g

connectedtoamercurytube. thetubewillbe
damaged.
Reason (R) : By using the choke coil. the voltag

R

supply acrossresistor Rand inductorL. Ifthe
choke coil were notused. the voltage across th
resistor would be the same as the applied voltg

reduced by a
where

Inthelight of the above statements. choose the

most appropriate answer fromthe options gi
below:

(mBoth (A)and (R)are true but (R)is notthe
correctexplanation of (A).

(M(A)isfalse but(R)istrue.

(mBoth (A)and (R)aretrueand (R)is the correct

explanation of (A).
()(A)istrue but (Ryisfalse.
Ans. (v)
Sol. A: Correct

Yv.

Ans.

B : Correctwith correct explanation

Two projectiles are fired with same initial spee
from same pointon ground at angles of (¢6°
and (¢0° + [I). respectively. with the horizontal
direction. The ratio of their maximum heights
attainedis :

. Yy Jtan , y [JSin[]
y Otang vy [Jsingg
y[sin g y[sin

" - =
Oy O Oy 0O

(r) sin sin

Y Y

Hisf

D

e
ge.

en

Sol.

S

1)

Ya.

Ans.

Bf(ZOSDD ) Dﬂ

10sin
ot U

v O
ke qu@fmceyolg)fr’rtah 2. chargeq. andlength

lis pldced in a uniform electric fieldEDEI".

Whenthedipoleisrotated slightly fromits
equilibrium position and released. the time period
ofits oscillations will be :

vl /ml
qE
m
(o) Y /

o )M
YOy 9E;

(&)
1040 - qED

L
Y
020

0200¢E.

[ IZL

q s

my
YqE,

ToO20
The pair of physical quantities not having same
dimensionsis :

(vTorque and energy

(mSurface tension and impulse

(mAngular momentum and Planck's constant

(v)Pressure and Young's modulus

AnNs .(v)




Sol.

Ans.

Sol.

Y.

Ans.

Sol.
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J)D% dsE ol [ g

= @shig @sPig - J,Yggg Given below are
two statements . one is labelled as Assertion
(A) and the other is labelled as Reason (R).
Assertion (A) : Time period of a simple
pendulum is longer at the top of a mountain
than that at the base of the mountain. Reason
(R) : Time period of a simple pendulum
decreases with increasing value of
acceleration due to gravity and vice-versa. In
the light of the above statements. choose the
most appropriate answer from the optiong
given below: (1) Both (A) and (R) are true but
(R) is not the correct explanation of (A). (v
Both (A) and (R) are true and (R) is the correct
explanation of (A). (m (A)is true but (R) is false
() (Aisfalse but(Ryistrue.

M
Ashincreases. gdecreases. Tincreases

Tmzm\ﬁ
g

gR¥

gD(Rﬁh)\‘
The expression given below shows the variatig
velocity { with time ty. D0Atx[ Bﬁt .The
dimension of ABCis :
(V) @M LyTlviz q

V) @M. Ly Tlvig
) @sM I Tlvas (Vs &

(0) @M. LyTlvie
V)
ol T - ol o o B2 T4

@ Camll s T

@%C%f— b Tag,rz

@sABCs ='dsl T

Yy.

Ans.

Sol.

Y.

ConsiderIandIarethe currentsflowing
simultaneously in two nearby coils \ & v«
respectively. If L - selfinductance of coil ».

M - mutual inductance of coil y with respect to
coil . then the value ofinduced emfin coil \ will
be

(\)[] dI

dI
Al DI:I—\ H%DM\T Ef

o oo Loy @
dt o dt

di
" dt

dI
VY Ef

m Qoo ‘DM

ol D[L‘%I_gDM

)

|:|=LI+|V|I
D WOy
dl

QDDTDDL -

At the interface between twomaterialshaving

‘DM

refractiveindices nandn. thecriticalangle for
reflection ofanemwaveig]_. Thenmaterialis
replaced by another materialhavingrefractive
indexn. suchthatthe criticalangleattheinterface

between n and pmaterialsisuc.lfn<p< ne

n Y . . \ .
-0 and sinll_ Osinl:c aly them_is

vy sinll \ E ) sin[]%* E
mE on o

) sin[]%\ E
on 0O

[}

(ysinlhd °
n

NTAANS. (¢)

Sol.

: n
SII’]D‘C Drr
, n
sinl g

n-

: . \
sinll osingie D




JEE-Main Exam Session-1 (January 2025)/29-01-2025/Morning Shift

R ) Yo. ASshown below. bob Aof a pendulum having
nH Ry ig . .
n massless string of length 'R' is released from
n n 1.° to the vertical. It hits another bob B of half
n—=2 0 o 0 , -
. \ the mass that is at rest on a friction less table
n in the centre. Assuming elastic collision. the
nl%LzD PDLL . .
05 0 Y magnitude of the velocity of bob A after the
n 05 collision will be (takeg as acceleration due to
BN e :
n gravity)
01 O
50
Osin QDD
ve. [loopstleaight wire of acircular
cross-section(radius a) carrying a steady currentI.
The currentis uniformly distributed across this \
cross-section. The distances from the centre of the " r‘\/' 9
wire's cross-section at which the magnetic field ¢
L . . L ) x /Rg
@sinside the wire. outside the wiregz is half of the
maximum possible magneticfield. anywheredugs ()
tothewire. willbe
() @sat gy (V) @av. vag
, Sol.
(¥) @sav.rage (8) @At Yals
Ans. ()

Sol. Maximumpossible magneticfield is atthe surfa

0l

Bmax D‘ﬂja

max

Y

Itcan be obtained inside as well as outside the

B I
DD'

Forinside.

O | 0 D.II’
40a via

Or0a
Y

For outside
| O
e O

Or-va

Correct answeﬁmﬁ

wire

Velocity of a justbefore hitting:

ug frgi D\/gR

Just after collision.letvelocityof Aand Barev
andvrespectively

m
mu-mv+ y V

YV+V=yU (b
elll D\l*uﬂ

Ov-v-u (D
From (i =i

D"VTU (v u-n




gogon

Y.

ANs. (&)
Sol.

Yv.

Ans. (v)

Sol.
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Given below are two statements : oneis labelld
Assertion (A)and the otherislabelled as Reas
R).

Assertion (A) : Emission of electronsin
photoelectric effect can be suppressed by app
a sufficiently negative electron potential to the
photoemissive substance.

Reason (R) : Anegative electric potential. wh
stops the emission of electrons from the surfa
a photoemissive substance. varies linearly wit
frequency ofincident radiation.

Inthelight of the above statements. choose th
most appropriate answer from the options gi
below:

() (Aisfalsebut(Ryistrue.

(M A istruebutRisfalse.

(v)Both (A)yand (R)aretrue and (R)is the correg
explanation of (A).

(¢) Both (A)and (R) are true but (R) is not the
correctexplanation of (A).

(A): True

(B) : True but not correct explanation
Acoilofarea Aand N turnsisrotating with
angular velocity llin a uniform magnetic field
about an axis perpendicularto B. Magnetic {
Olandinduced emfllacrossit. ataninstant

Bis parallel to the plane of coil. are :
mO-AB.[-. m0-+.0-NABI
wl-+.0-. ©y0-AB. [I-NABI

1
0-BAN.cosdt

DD%?CD: BAIN..sindt

When Bis parallel to plangt - E

00-..0-BAIN

bd as
YA,
ON

lying

ch
ceof

e
P!

4.

B
ux
when

Sol.

Ans.

Ans.

The fractional compressi%!DDDofwater atthe
\

depth of v.o km below the sealevelis

Given. the Bulk modulus of water =y x 1. Nm.

density of water - vx kg m acceleration due to
gravity=g=y- ms”
(M) Y.ve ).+
(.o (8)V.Yo

€3]

Ugh
BDQQ-JEND

Ov
v . Eghn..
v 0 BT
veor Dy Oy oy ey

vives

Ov..y

-1.vo 7 If l and K are de Broglie Wavelength
and kinetic energy. respectively. of a particle
with constant mass. The correct graphical

representation for the particle will be : -
!
) K

T ' —

{ : ! i
x) K (&) K

' 0 ' 0~

Q)

|

Q) ®

] D%D\/%K
hvlly

H25 mEky

Y=cx '

Upward facing parabola passing through origin.




Ans.

Sol.

IA

Ans.

Sol.

A
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A
e —

D

For the circuitshown above. equivalent GATE s :

(»ORgate (mNOT gate
(v)AND gate (&) NAND gate
(V)

AB|Y

. . .

A
VY )

[ OR Gate A body of mass 'm' connected to a
massless and

unstretchable string goes in verticle circle of
radius

'R' under gravity g. The other end of the
string s

fixed at the cé(ﬂ:r of circle. If velocity at
top of

circulﬁr pathisngR. wher%ﬁ'nzl]\ . thenratio of
E(‘i)ne‘t@energy of the f)%dW bottom to that

attopefthecircleis
)

nyls
(9) _Ny_

(&)
VTop D\’ an
VBottomD‘\fnYg Zg

~ nyle
RatioJ
ny
Let u and v bethe distances of the object and
the image from alens of focal length f. The

correct graphical representation of u and v

for a convexlenswhen |u| < f.is

Ans.

Sol.

LANR

Q)]

Q)]

&

»

w+hHv-H=f

Match List-Iwith List-II.

List-I

List-11

A)

Efectric  field inside
(distancer <. from
center) of auniformly
charged spherical shell
with  surface charge
density[l. and radiusR.

[¢Y)

070

(B

Etectricfietdatdistance
r <. fromauniformly
BRged infinite
sheetwith surface char
density [

D

ge

g/xgd

I

(&)

Cloctric
Ere et C—fisld—outside
(distancer«.from

center) of auniformly

charged spherical shell
with  surface charge
density[l. and radiusR|

(L1I)

)

Etectricfietdbetween—
oppositely ~ charged
infinite plane parallel

sheets with uniform

surface charge density[].

av)
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Choose the correctanswer from the options g
below :

W) A=AV« (B)-D) « (O-dID .« (D)-dD

(M A-AVy« (B)-AD)« (O-dID« (D)~

™) A-AD .« B)-D « (O-AV)« (D)-ID)

() (A)-dID) ¢ (B)-AD« (O)-AV)« (D)~(D

()

A0 I

Ans.
Sol.

U

)

B[

Ry
U7 (Norow matching)

OO al

NI )

U
¢¢. Theworkdoneinanadiabaticchangeinanide
gasdependsupononly :

(vychangeinits pressure
(vychangeinits specific heat
(vychangeinitsvolume
(v)changeinitstemperature
Ans. ()

Sol. Iw=-llu--nclT |

so. Given below aretwo statements : oneislabelld

Assertion (A)and otherislabelled as Reason (R).

Assertion (A) : Electromagnetic waves carry
energy butnotmomentum.

Reason (R) : Mass of a photoniszero.

Inthe light of the above statements. choose th
most appropriate answer fromthe options gi
below :

(M (Avistrue but(R)isfalse.

(m)(Aisfalse but(R)istrue.

(v) Both (A)and (R) are true but (R)is not the
correctexplanation of (A).

(1) Both (A)and (R)aretrue and (R)is the correg
explanation of (A).

ANs. (Y)
Sol. Assertionis false because em waves have
momentum.

iven

.

Sol.

¢v.

d'4s

e
ven

Ans.

Ans.

SECTION-B
The coordinates of a particle with respect to
origin in a given reference frame is (\« y. V)
meters.ifa

force of Fli*llj"lk"~ acts on the particle. then

the

magnitude of torque (with respectto origin)in
z-directionis j__K|

N

®OrdBy
voo1 )
\
EEK(D\D‘)DETkA
|E|OYNm

A container of fixed volume contains a gas at
vv°C. To double the pressure of the gas. the
temperature of gas should be raised to

Yoo
Tf 10K

T=xy°C

Two lightbeams fall on a transparent material
block at point yand ywith angle land .

respectively. asshown infigure. After refraction.
the beams intersect at pointr which is exactly on
the interface at other end of the block. Given : the

distance between yand . dl]zvcm\?rnd

Ood, DCOSJ\Dn*

0
D[[ where refractive index of
ny

the block n < refractive index of the outside
medium n. thenthe thickness of the blockis
cm.

Q)
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gogog
n s+, The maximum speed of a boat in stll wateris
<ﬂ>‘ A v km/h. Now this boat is moving
Sol Ve—dt—/" downstreamina river flowing at « km/h. A
0 n t man in the boat throwsa ball vertically
upwards with speed of v+ m/s. Range of the
¥

£q.

piston to raise the output piston by y. cm. ther
work doneis K.
ANs. (o)
F=v..N
‘l’ acm Y
cm
Sol. g T
F F Yae F 0+
! Y ‘F 7[]\ AR
o S T
F=o'xorv=Yox):N

nsinc - -y =nsin 0
ncosll = nsin J

n .
n _vnQn sing

\

iDsinl] Moy
Y Y v

tany.
(3]

th\/F sz/gmﬁcmﬂncm
Y Y

Ina hydrauliclift. the surfacearea of theinput
piston is 1 cmand that of theoutput pistoniis
vorrcm! Ify.. Nforceis appliedtotheinput

N DF.SgYoDh\~ D\Y_'
=o><\~=5k]

Sol.

nthe

Ans.

ball as observed by an observer at rest on the
(ERPOK- 6 /) cm.

(Yero)

v, =s+Yv=rikm/hr
N
Yoo
v O =y.mp/sec
b ¥

Time of flight- "2 _vsec
Yo

Range=\:xy=y.:m=y...cm
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R 1 I N AR N AT

TARNHITA DN\, Y\

(HELD ON WEDNESDAY29

JEE=VIAIN EXAIVHI

tn JANUARY2025)

IATTION—JANUARY 2020

TIME : 9 : 00AM TO 12 : 00 NOON

CHEMISTRY

TEST PAPER WITH SOLUTION

o).

Ans.

Sol.

oyY.

Ans.

Sol.

oy.

Ans.

Sol.

SECTION-A

Total number of nucleophiles from the followingis : -

NHy. PhSH. (H¥C)yS. HyC=CHy. OH. HrO.
(CHv)y CO‘>: NCHy
(V) o

(¥)v

(v) ¢

()1

Q)]

Total five nucleophiles are present NHr.

PhSH. (H*C)vS. CHy=CHy. OH °
;'Q%ggqgndard reduction potential values of

the p-block ions are given below. Predict

theone
00y veV

Wt%zangﬁgrongest oxidis AN

PHV
ising capacity.
’ 0-y.11V

JAl

) E"% ®OE g 00y . vV
Pbyl

(8

Standard reduction potential value (+ve)incres

oxidising capacity increases.

The molar conductivity of a weak electrolyte when

plotted against the square root of its concentr

which of the following is expected to be observeds

(vAsmalldecrease in molar conductivity is

observed atinfinite dilution.

(mAsmallincrease in molar conductivity is
observed atinfinite dilution.

(vMolar conductivity increases sharply with
increasein concentration.

(vMolar conductivity decreases sharply with
increasein concentration.

(8

MlTo\Iar
conductivit

ot.  AttemperatureT.compoundABr(g)dissociates

%sABv(g)DAB(gn _ By(@) having degree of

dissociation x (small compared to unity). The
correctexpression forxintermsof Kpandpis

Y
me|__P
p

(QPAS

o] —
‘o‘ )
- °

My (€3] ﬂ<p
Ans. )
Sol. AB,(g)—tAB(g)+ Y@
D\‘XD xXP
teq

mf 105 1

ety
|:|X
Y
DDxDDDDD@ﬁ:@\and\—xi\
ses
Dxpﬁ)@]
Ok D_P_

ation.

xxP
ook 0

o
0|~

Match List-Iwith List-II.

00.

List=I List=II
(Structure) dIUPACName)
HyC-CHY-CH-CHY-CH-CYyHo ¢-Methylpent-\-
A) t & D
YHo Hy ene
r=Ethyl=o=
B) | (CHwYC(CrHw)y dab methylheptane
© (481) ; L
N\ Dimethylheptane
¥ I\/Infhyl \ L
D /\/\ M1 pentadiene
z




Ans. (v

Sol.
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Choose the correct answer from the optiong
given below:

) (A-AID .« B)-dD .« (O-AV)« (D)-D) (v) (A)-dID).

(B)-I) « (O-(D« (D)-IV)

) (A-AD .« B)-dIDh . (O-AVy. (D)-(D (&) A-dD).
(B)-dID .« (O-I) (D)-AV)

(A) CHyr-CHy-CH-CHy-CH-CHy-CHr
(]ZHY-CHr kHr
v-Ethyl-o-methylheptane
(B) (CHy)yC (CrHw)y

CH,
CHr-C-CHy-CHy-CHr «. ¢-Dimethylheptan

éi‘h‘—éHY—(‘fHY‘

© \)/‘\r/f\a

v-Methyl-\. r-pentadiene

¢-Methylpent-y-ene

1]

ov. Thecorrectincreasing order of stability of the
complexes based onlalueis :
AN My efeEN
Ellgltll\ﬁ‘rﬁﬁﬁgjf}% i‘I’I >>1§ i.% %
Ans. (v

Soan CNYss d
M J é&ﬁ
’)w;g;

OA.

=\.1THO
-\.AHO

=¥:1H8

AV) @sFe(CNY™

MteRGid with List-1.

. List-11
(C(H%BIIGX) (Hybridisation s
Magnetic characters)
A Z=VINBreE [ dspxdiamagnetic
Spd'&

(B) | wsFeFigg dDh | paramagnetic
© | @5CoCOyggz | dID spadiamagnetic
D) @sNi(CO)zz (V) sp & paramagnetic
Choose the correct answer from the option

given
below :
(M A-AID . (B)-AD . (O)-D)« (D)-AV)

(B BBy B AR )-8

Ans. (¢)

Sol. (A) @sMnBr&

o1. Choosethe correctstatements.
(A) Weight of a substance is the amount of matter
presentinit.
(ByMass is the force exerted by gravity onan
object.
(C)Volume is the amount of space occupied by a
substance.
(DyTemperatures below .°Care possiblein
Celsiusscale. butin Kelvin scale negative
temperatureis not possible.
(E) Precision refersto the closeness of various
measurements for the same quantity.
M By« (Oyand (D) Only
(M A« (Byand(C)Only
) (A (D) and (E) Only
(£)(C)«(Dyand (E) Only
Ans. (9

Sol. Theory based

Mn 0 @sArgerd

In presence of ligand field

25 Ar i
BT O 1]

[0spthybridization. paramagneticin nature
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(B) Z=FeFTE 1. _ForaMg[MgTaq [[Ag@Q [Ag the correct
B =
Fell asArgevd Nernst Equationis :
. . RT
In presence of ligandfield
. P 0 (1) Ecelleoceumﬁln[ﬁgD]
LA (T 1) (T 1] &
vd | s P |zd RT [Agg]z
O0spd hybridization. paramagneticin nature ™ E, OE, DEI o 5&
(©) @5Co(CrO8)¥iss [Meg
Coll wsArigrd ) Ey OB Ol e
In presence of ligand field
0 .... |:| (0oE _ KEo D_ln%%]
" Ans. (1)

(I0dsphybridization. dlamagnetlc innature
(D) @Ni(CO) ¢

Sol. Accordingto Nernstequation :-

o RT
Nill @sArggvrdes E-E°- FInQ.
In presence of ligand field Cellreaction :-
D@’SAr HiEEN Mg(s) +7A% — YAQ(S) + Mg&]w
va ¢S P
Orsphybridization. diamagneticinnature
0m-
o4. Inthefollowing substitution reaction: DAQDH
O

Agg

W. The correct option with order of melting

Br
Br RT H
yHoQNa [
E(E( LN, Pt 0 0oDoBg,-~E In

Product P’ formedis : points of the pairs (Mn. Fe). (Tc. Rw and (Re.
OCx Ho OCyHs Os)is: (v Fe>Mn.Ru>TcandRe > Os () Mn »
o Br o OCrHo Fe. Tc>Ruand Re > Os (v) Mn > Fe. Tc> Ru and
\ Y
Os>Re(s)Fe>Mn.Ru>TcandOs>Re
OY NO'
Br Br Ans. (v)
OCyHo Br
() @ (2) Sol. M.P.0Mn>Fe.Tc>Ru. Os>Re
A Crlo NCERT based
' w.  .vegof AXy(molarmassiyyegmobis ™
Ans. (v dissolvedin \ kg of water to form a solution with

Sol. Itisanexample  of nucleophillicAromatic boiling point of v+ - +1e1°C. while o. ¢ g of AYx

substitution reaction. _
(molar mass vo» gmob in'y kg of water

Br B 1 ON OC*E; constitutes a solution with a boiling point of
—CJ;-g-Ha—><Oj Voo v °CL
Oy NOv Kb(HyO)= ..oy Kkg mol™




ANs. ()

Sol. For AXy :-[0Tb=Kb xm xi

CoaYT= oY x L r0eAXI
AY,
0 DDiAY _[lcomplete unionisation
. o..Jofenergyistransferredasheatto .o molq
ArgongasatyaaKandh...atm. Thefinal
temperature and the changeininternal energ
respectively are :
Given:R=A.vJKmol
MreaKandy: . (rvaKandr.- |
myinKando. ] (orvaKand o+
NTAAnNs. (%)
Sol. gp=nxcpxT
Oovv=vox 2 wa v (TF-van)
AR
o OOTF _vevvK
g .G o
o € HH
Y
0 Do0wdke: =y
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Which of the following is correct

(mAXy and AYy (both) are completely unionised.

(MAXyand AYy (both) are fullyionised.

(mAXy is completely unionised while AYv is fully
ionised.

(0AXr is fullyionised while AYy is completely

unionised.

v

V0= 0Y x \ XiAXY

OOy =" (000complete ionisation

ForAYy .- [ITb-Kb xm«i

¢

Sol.

i

0.

Sol.

Ans.

Ans.

The reaction Ay + Byr AB follows the mechanism

K AR A(fast)

A2 — Ky

A+By[0YBAB + B (slow)
A+BIAB (fast)

The overall order of the reactionis :

(VM)Y.o My

(¥)Yy.o (&)Y
Q)]

rate = kyaesAgeasBras . .. .()

00000 1%@\/@—[]

=\

Substitutingin (1) « we get

Rate -k fli\ . 7B
v K [A2{]=:Brig

O g
Dorder=EFH=\_o

Ifa. isdenoted as the Bohr radius of hydrogen
atom. thenwhat is the de-Broglie wavelength
)

of the electron presentin the second orbit of

hydgggen atoms @xn - an)g@toegerggg

() 797 )
niX n
4n
vy Ha, &
n Xa
0
<8
vlrn =nl0
vl .cav=nO0
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The productPyformed M the fotfowng reactig
o) o)

O~ 0z nOHPrguct (P

1.

H~
OH

OH
Q)]

Q)]

)

HO,

(&)

Ans.

Sol.

)
(0] 0)
H

Anelement ‘E' has theionisation enthalpy valu

Zn- Hg/HCl

Reduction

av.

vve k) mol~"E’' reacts with elements A. B. Cand
with electron gain enthalpy values of =vya. - ¢4
-ryoand

vao kol respectivel
T ecorrect‘z)rJ er ft%éjproé/ (}{SEA EB. ECgn
EDintermsofioniccharacteris :
(WEB<EA<<EC<ED

(MED<EC<EA<EB

(v)EA<EB<EC<ED
(\)ED<EC<EB<EA

Ans. (V)

Sol. Difference betweenI.E. sE.G.Eincreases. ioni¢

characterincreases.

15 ST=IWITh LIST=
List-I List-1I
(Carbohydrate) (Linkage
Source)
(A Amylose tbCy-Cs. plant
(B) Cellulose L \-Cs. animal
(© Glycogen 5y -C:.
[-Cv-Cx. plantll
(D) Amylopectin AW -C-Cs. plantll
Choose the correctanswer form the options given
below :

(M A-AID . (B)-AD . (O-D). (D)-AV)
" A)-IV) ¢ (B)-(D« (O)-T)« (Dy-ID
) (A-AD . (B)-AID . (O)-D). (D)-AV)
() A)-AV)« (B)-(D)« (O)-dID . (D)-dD)

Ans. (v)

Sol. Informative

4.

The steam volatile compoundsamong the
following are :
OH

NHy
A) ©: B) @:NO
NO, 5
OH NH
O H’N©/ ) o/©/
H

BIRRAEIBR C5TES ARGUST SHYHSNR AP
A 3BS4FREMonly

eof

DAns. (v

50| A @: %(B) @:
NO¥ NOv
volatile due tointramolecular hydrogen

o preine P A BTERIS crromie specios

increasesinthe order.

Y-

MgsNa>F>O
Statement dI) : The magnitude of electron gain
enthalpy of halogen decreasesinthe order.
Cl<F<«Br«I




JEE-Main Exam Session-1 (January 2025)/29-01-2025/Morning Shift
In the light of the above statements. choosg vyr. The molar mass of the water insoluble

the most appropriate answer from the product formed from the fusion of chromite
options given below : () Statement I ig wHithNGOyjn presenceof Ovis__ ' gmol.
incorrect but Statement II is correct (v) Both Ans. (\1+)

Statement I and Statement II are incorrect (+) Sol. ¢FeCryOs+ANayCOr +vOy I ANarCrOs + yFeyOr + ACO¥

Statement I is correct but Statement II i FevOriswaterinsoluble. soits molar mass
incorrect (¢) Both StatementIand Statement Il Dy xorerxriggline g/mol
Ans. are correct (o) iy For isoelectronic species -ve vr. Thesumofsigma ) and pi bondsin
Sol charge increases. radii increases. (i Hex-\.r-dien-o-yneis :
Magnitude of E.G.E: Cl<F<Br«I Ans. (\o)
H
Sol. H-¢-c-c-c-clic-H
[
SECTION-B i H
vi. Givenbelowaresomenitrogen  containing Number oflbond -
compounds. Number of [ bond - ¢
NHY  cHy-NHy Oeld=vv+e=10
- NH . I . :
@ m COCH ' ve. IfAvBisy./ionisedinanaqueoussolution. then
@/ @/ thevalue of van't Hoff factor ¢yis ____ = x\..
Or Ans. (\v)
Each of them is treated with HC| Sol AvBOOvA+B:y=v
separately.\.. g of the most basic compound O-. v
willconsume mg of HCI. i=1+ -l
(Givenmolarmassingm_olC H.1 . O =V ==V )
Cl :Y0.0) o o ) ‘
vo. OH onemole
Ans. (r¢1) oH S0ccp dH dH
Sol. Benzyl Amine is most basic due to localised lone ——Q C§HrMgl
air )aBH inether
p . ¢ @_h,o (€]
0 g reductio
CHy-NHy CHy-NH+Cl “OFO
JHC o0 +.ymoleof compound ‘S’ willweigh___ g.
3 A (Givenmolarmassingmol C: vy H:v . O:vv)
enzyl Amine
( y ) Ans. (")
MoleofbenzyIAmineD;Dn~~=wzmo|e OH o o onermole
"y Sol. Q/\OH cror OHdH b
v Mole of Benzyl amine consumed y moleof HC ™ v
OHO o0 O o}
So. Mole of HClconsumed[ . . . -avs mole o VNaBH: oH <\>CHngBrﬂ OH
Mass of HCl consumed( . . . .ar¢ xmolar mass @ MHO PR o
~CH
of HCl o
.y mole of compound (S)weightingm
= eArEx YT
’ =+.yvxmolarmass of compound (S)
=+ .¥evgm

CA X AT =Y gm
=¥¢) Mg




