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JEE-Main Exam Session-1 (January
R

N\ ARAIRN A TI/ANANT 1 A

EXAMINATION—JA

N
I

(HELD ON TUESDAY28

h JANUARY2025)

TIME : 3:00PM TO 6:00 PM

MATHEMATICS TEST PAPER WITH SOLUTION
SECTION-A Sol. Equationofanglebisector : x-y-.
\.  BagBcontains 1white and ¢ blue balls. Bag B allvlall
: . " q
contains ¢ white and v blue balls. and Bag B . lalloor-¢
contains o white and o blue balls. One of the JY I
bags is selected at random and a ball is S
drawn from it. If the ball is white. then the ume=o+o=1
probability. that the ball is drawn from Bag| .  Ifthe components of-allli*0lj"00k" along and
B; | :
o) Si W perpendicular toblyi*llj"-k" respectively. are
Y \o
o . Dlvitle g ang 2 0-¢i"=oj = wik "L
Ans.(m ¥ ° 0+0+0is equalto :
Sol. E:BagBisselected oy (A
B B B ()1 (&) ¥
W B ¢WB oW B Ans. (&)
E:bagBjsselected Sol. let
. BagBisselected 11- component of aalorig b
A : Drawn ballis white an= P 9
We havetofinopEED a'=componentef aperpendiculartob
0A S
an= 3\ E m [] D
P[E, DELE
U “Ohvk™[
PI] 5 P n lei™—of Ly
EEEEO@EFB D%Eﬁ EDEE@E 3 - K J
D\ . .. afa a\
v
= $ A FaN
;DLD;D#D%D; 0a- EDJDklgl_\@l D°JD\\/k [l
vy
U te N LK
Yo = i O
Y. LetA.B. Cbethree pointsinxy-plane. whose i~ \A\ ~
L. . .AD.A .,\l:l R a: Zl DJ D‘ﬂk
positionvector are givenby™ 1 «I'L' /" and
ai"lln-a)j"respectively with respect to the oridin O-¢ 0= 0--v
O.Ifthedistance of the pointCfromtheline Dol oD yvaysazrn
bisectingthe angle between the vecters OA ard . .
¢, Ifl+iland0+ilaretheroots of
gfflS;i?s :% . then the sum of all the possible valyes X=(F=YDHX=(Yi=v) = + . ill \/ﬁ_ thenom+ OCis
() equalto:
(¥) » (v) 4% QP (v
()Y ()-Y (=1
Ans.() Ans. (m)




Sol.

Ans.

Sol.
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X'= (¥ =YDX=(Yi=Y) =+
- movilh oo OO [
YL
: 0. n P -
DYI% TOEOYYT OAT A
_Borilay

Y

0

v vi
DDDY

v Oy D\/Dilj mpnilam
Y

Y

vil\Oyi vi m Ayi
30 OFSD HAREA

Y Y

Ov-viory«+.i
SolU+00=y(vy+=v))=¥
Ifthe midpoint of a chord of the ellipse

X 0¥ 01 is¢ 7.ep. andthe lengthof th
TDTmm\/sz) andthelength ofthe

chord isv\‘{E . themyis :

(MDA vy

CORR (CIAN

)

Or 280 . .
If mB\/FL chan equation of of ABis

T-S
[}

| |

i yDZD mYD

q z@FHB—D ¢

YX Yy ¢
g

TD\/Y_X
JXOY 060y 0
[ vx
O+ H—ffz— 0
exv o llyxy Dhy o
XY D\\‘\Y/Xll
X o2 £

thex on
Y
F

Length of chord :\/G/ED Oy

putinellipse

Soy-=vy y-=-

I [

VI
S

A Y
vvsolllf¥v
[Fol g

1. LetS bethe setof allthe words that can be formed

by arranging all the letters of the word GARDEN.
FromthesetS. onewordisselected atrandom.
The probability that the selected word will NOT
have vowelsin alphabetical orderis :

\ Y
o _ Q9
¢

v
\
X

Ans. (¢)

Sol. A.E.GRDN
favourable case

Probabllity (P) =
y® [otalcase

whenAsEareinorder)
Total case ="
Favourablecase=C. &

PO

Voo
Probablitywhen notin orderrﬂT DT
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V. Letfbearealvaluedcontinuous function def

on the positive real axis such that g(>£|=tf(t)c

If gx) = x+ X. then valuesof [

rly

(VD) YYs ()ree
(¥)yve (E) YN
Ans. ()
\%
Sol.  g(X)=XY+X¥
¢
v o
g'Dxdix ¥ xr
g'lxl
foo= —
\/ \
foo=v+ _rX¥
vr
fr-y+ T
\o |:| y |:|
HlljﬁrHDY\'
r0y
A. Thesquareofthedlstanceofthepﬁm‘L‘v
ooxy ylOy  z0o o
fromthellne 0 0 inthe direction
Y 0 v
ofthe vectori“l¢j lvk"is :
(Vot (Y) )
(*) 11 (¢) ¢t
Ans. ()
Sol.
PH\MV 0
og7v VH
DZjADVk
L
xy yly zle
- v
Y 0
XD\o Y
7 yDT ZDV
PQ- O O-v- 00
\ $

ned

It .

Sol.

Ans.

Vo Yy
0 Qﬁmv_‘zm D_‘VDDﬁ
SinceQliesonlineL
Vo
b0 7000 05
Y \%
HIEAS

So.

OvO + vy =y
00 - -y

OPointQ g
4V [

7

[

H

oY ¢
Tj EDD7DOD

A
\

PQ \/ﬁ:ﬁ
«/ﬁ

0PQ) =11

The area oftheregion bounded by the curves
X('+y=vandy=ixis:

g o

]
H

" YE O m Z0
0 'oD Qg

™ Z0_ (€3 _
Y D\" -T-DY_DT'H

™ H

X(\+y)'=\ oy

yY=YX -

From equation (1) &(v)
XO+¥YX)=) Oyx+x=1=-

\ .
Ox - G X=T (Reject)

0O

" B




Voo

Ans.
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vy
Area bounded 0~ giy

) anIEIy DT%]
Em

[N

_ cos
Let A DD\/T [JCOS

0
0 andP .
. 100 bsing
00

IfB=-PAP.CLPBPandthesum ofthe

—Sln[tP

cos[] [

, m
diagonal elements of Cis_ . where gcdim. n) 4

yvothenm+nis : n
(V) 1o

(r) YoA (Y) vy

() Y+ €9
Q) )

ncos Osingp
D&émg cost
.« PP=I
B-PAPT
Pre multiply by P (Given)
PB-PPAP-AP T
Now post multiply by P
EBfA-pTP-A
' BPPT Bp
S
A-PBP "
Similarly A=PBPxC
0

0
A OO/F D (Given)
0
0

Similarly check AandsoonsinceC-A

[ISum of diagonal elements of Ci \ ﬁ m)
ﬁ]w

) Y¥om
= WDlDW Dﬁ
gcdam.ny =\ (Given)

Om+n=10

If fool \ oy =-1. i
f B\/z(\ﬁxw)/dzx f(oy==1.thenfq)is

equalto:

M logy+ m tdogy-v
) y-logy (0 ¢dogy+n)
Ans. (v)
Sol. letx=t.
dx=stdt
N d strdt
then X[
Eli Einyanlin
e
st DUD\
0 [y dtO ¢ [}_TEF__
\
$ \ dt
0 DQE]EJ;ET
Ot ﬁ
[jj%Y%ﬁnD@ O0c
00 N
o o O 'O
hence fx)= ¥ @0 DlDDifn@ Oxt 00
fcy==alv+sln+1==10C=-x %
now f(1) = ¢n vy -a
= ¢[Iny0+[

vv. Letf:RIORDbeatwicedifferentiable function
such thatf(v) =1 If Foo = xfoo forall x D R.
DxF'(x)denaﬂdF"(X)dx O¢ «then
Fo+ [Feodxis equalto
[GDRR! (Y) Vo
(M )y

Ans. (V)
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so. UxF'Oxddx

] xFD%[HI]DxDC@(

Y FDYHBFDXD@X[D fr = vyFo - vig

DXFDXHdX”m

5 [B0x0dhe
Also

ﬁv FOx0dxyFOxdA]x F'OxHd;

=tF'(M-yxi=¢.
Flan=hr

o [ F O

Q)

\v.  Forpositiveintegersn.ifta_ Oyl onpgv and
snlllE: then the valugief o.v $
v a
(Mot (Y) Yo
(¥) o (&) \yro
Ans. ()
n" gen
Sol. a, o 0T
¢
n n s
S-= (N —
noon . D " ek
4n k0 \
_ k[ YD Y’D

g
:

kO
- 4EJrlD\ 0 4B 0
= DS?H‘ |:|4?B" ........

X

V¢

(O ) I
b7 Ufiv
cagph ' O
03 anE
en

300030

DO YI{IIY o|:|
HEE
=1vo

Letf: @s. . vizll Abe defined by
foo=vx-vox+yix+vandg: @z [hIBbe

YeYo

D XY*Yo
X7 voit

areontoandS=¢xZ . x0Aorx[IB3. thenn(S)

isequalto:

M)y

(¥) Y8

defined by g ; If both the functions

(Y) ¥
&)y

Ans. (v

Sol.

asfooisontohenceAisrange of f(x)
NOW f'(X) = IX “¥ + X + Y1
=1(X=Y) (X-Yv)
fooy=vi=1v+vr+v=ro
firy=ct—vro+VeA+v=rs
fo=v

hence range [llv.r.[0A

alsoforrange ofg o

\ \
Oews. . »B
XY Yo LY

g oo =n[l

s=°é'LVL/\L ..... Y‘O%hencen(S)=Y‘~

Let @wxx4z denote the greatestinteger less than or
equaltox. Then domain of f(x) = Sec(ya@iXxgz+1)is :
oD v las. 0

n-0-0

=0 —vaelzs

()0 0az- 43

Ans. (v
Sol. vaguxag+\ [y or v @uxag + [

0 MO 00 xm
0 xmﬁu’ﬂj(@ém)
O x0Ho.od




V1.

Ans.

Sol.

V.
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0
If DB @% E a/F ob.
0y [
I EslnD Ordy) Hi BDID

a.blzgthena+bis equalto :

[QPAK
() A

)
L s D00 000ro1
6 J 040600

SmDI] sn00 00 00 rO0
&r4181dsin0 U

Dﬁot Dmﬁ;ﬁmo@ al=]
Sln
rly

=n:Jﬂ’v|:||:|v|:|b\/—

Soa+b2a
Two equal sides of anisosceles triangle are
along-x+yy=¢andx+y=¢.Ifmistheslope
ofits third side. then the sum. of all possible
distinctvaluesofm.is:

() =1

() v
(&) ¢

(Y)Y

(¢) DY\)L_

()1

)

\
mixy  [0\Jm mH\
tang O — muy
\ .m
Y
Ymp» m{
Y gm

Ym'-=vm + mﬂ1 +¥M+ ¥
\

m-1m- =
sumofroot=1

|

0 0
Exponent ogf ﬁ exponento

-

@term

1
VY
g=YV+Y0l=YAY

P+Q="+YAY=YAY

sumis 1
,,  Letthecoefficients of three consecutive termsT.
TandTinthe binomial expansionof@+b) ™
beinaG.P. andletpbethe number ofall possible
ues%r Letgbethesum ofaIIratlonaItermsm
inomial expansion o
[1 [ isequalto -
(V) YAY (Y) Yao
] (¥) YAY (8) Y44
Ans. (v)
| \
Sol. P
HallbO2
TT. TGP
SO:TrD DTrDY
Ir Irl]\
\\’Cr DWCrD\
VY CrD\ VY Cr
O
‘Y oro1, Lol
r ro
OY=nN+HN=0y=-N
—F+\Yr+\w=\yr-r
V=
Novalue of r possible
SoP-
Y YDI’



4.

Ans.

Sol.
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If AGnd Bare the points of INtersection of the
circlex+y-ax'=+andthehyperbola

XDDED\ and a pointP movesontheline
L
YX-vy+ ¢ =+ thenthe centroid of [PAB lies on

theline :
(VEX=ay =Y
(DX +3y =¥1

()AX -4y =YY

()IX—4ay =Y.

(&)

o XY yY

X+Y=AX=1 757[“ o)
q g

EX=ay="r1 S (M)

Solve () &(v)
EX'=3 (AX=X) = Y1
APXEVYX =Y =
OFYX+1DX=1) ="+

XDE;—‘XD‘

o
X DW (rejected)

yllImaginary

¥1oyY
n-v O 01

y=1v.y=I

ADJM D/Tgﬂx[l
YD - ﬁﬁheson

centroid (h.k) YX-YY+y=-
' DD d=vh

=\Y

ho__— -

YO [t
ku;“;fmzmmmk

akl¢
00— —

th-vy=ak-¢

WX =4y =Y

Yoo

Ans.

Sol.

Yy,

LetT: R-¢-» U (-1 v beapotynomiarof

degree v. satisfying f(x>f' 15'f(x>|]f|] O I0r¢

Ux0O
f(Ky=-vK. thenthe sum ofsquares of all possible
values of Kis :

QPR (M1
v ()3
(Y)

ﬁ§(f<xg)§+%§(0|¥gé3mlal of degreetwo letit be

on satisfying given conditions we get
C=v&a=%\

hence fox)= 1+ X’

alsorange [l gghence
foo=1-x "

now fck) = - vk

v=k=-vklOk-vk-1=-

let roots of this equation be [ &l

then [+ 0=+ 0)-¥00

= ¢-v(-1)=1

SECTION-B

The number of natural numbers. between yyyand
144 such thatthe sum of their digitsis o. is

Ans. (\¢)

Sol.

XYz

Letx=vOy+z=-v
(ic‘\)‘ (Ot/\)£ (T‘V)A (V‘.l)z (/\‘0)4 (QnZ)c[l.k
Letx-vly+z=1y

(e (EN o @iy
Letx-¢0y+z-
(e (FeA e oo c@aenla
Letx=olly+z=1.
O (TN CPRM I
Letx=1ly+z-4
O N @ la
Letx=vly+z=a
OV ONIE
Letx=ally+z-v
VO cveora
Letx=aly+z=x
VeV (oo v

Total=9=v+A+a+ Vv +4+A+V="¢
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n ftancx /erx)Dtanr(Xr%D
Let f(X)D“mDD anvex 7y —H

"g

lim&
Thenthf

isequalto

Ans. (V)

YY.

Ans.

Sol.

Y¢.

n X X 0
X [y oten; Artanx
"o Y

LE010

. Hlex-etanx
I|mH [ DM' D

xD@)@tanxD x0.
= The interiE’ angles of a polygon with n

sides. are

inanA.P.withcommondifference °. Ifthe
largest interior angle of the polygon is v14°.
thenn

isequalto

"Mvapnormerd - -0

an+rnN-rNn=(M-y). \A+°
Now according to question

BNQY)

a+(N-1)1°=114°

Oa=rye®-1n°
..(Y)

Putting value of a from equation (v)in (1)
We get

Bv ﬁnzy}p)irvn:ﬁn: YATN =Y.

Ony-ven-yy. =

n=v..-yrejected)

Let Aand B be the two points of intersection of
liney+o=+andthemirrorimage of the parabg

y'=exwithrespecttothelinex+y+¢=..Ifd
denotesthe distance betweenAandB.anda

denotesthe area of ISAB. where Sis the focus

the parabolay-=¢x. thenthevlaue of (a+d)is

Ans.(\¢)

Sol.

Yo.

Ans.

Sol.

the

5 of

X+y+e=1

)
Area-= TDZ e V' ]2

1=t
Soa+d=)¢
Ify=yxis the solution of the differential
equation.

Wdy ﬁsmﬂga Dyﬁn[llg(D

-vIx p. y(m Dﬂm‘ thenyc)isequalto
O ¢ 0

csinly [EIF\D\XD
X0
@z —xy U e dx

osinlx
X

. X X
yDﬁSIHDTE g2rc.e v

[l
yo20,
Dg 020 c=-

X0
g

DI:II:I —

y@)==¥
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JEE=VIAIN EXAMINATION=JANUARY 2020
(HELD ON TUESDAY28 th JANUARY2025) TIME : 3: 00PM TO 6 : 00 PM
PHYSICS TEST PAPER WITH SOLUTION
SECTION-A vA.  Match List-Iwith List-II
v1. Auniform magneticfield of +.¢ Tacts List-I List-II
perpendicular to a circular copperdiscy. cmin I ulse @M LT
. o . §é§ é%%ﬁlﬂéggﬂ gﬁi) .
radius. The discis having a uniform angular . @sMLTAZ
velocity of v« lrad s about an axis through its resistivity ML T
B Electromotive = =
centre and perpendicular to the disc. What i the force
s , D aVvy @sMLTAE
protential difference developed between the axis of ’
thediscandtherimsd-v. o , ,
Choose the correct answer from the options given
(V). vAV (Me.oveV below
(M)+.vorYV (O vo1V MOA-AID . B)-D)« (O-AV). (D)-AD)
Ans. (v MA-D « B)-dID  (O-AV) . (D)D)
Sol. B=-.tT MA-AID « (B)-D « (O-dD « (D)-AV)
F=y.cm (OA-AD « (B)-D). (O-AV). (D)-dID)
O-1.Orad/s Ans. (V)
Sol. Angularimpulse = @M L Tgg
\
E 0y BOR Latent Heat = M LT
= +.yony V. A parallel plate capacitor of Electrical resistivity = 2o LT Ak
) ) ) Electromotiveforce= @M LT Ags
vv. capacitance 1 [F is charged to a potential . o '
va. Theratio of vapour densities of two gases atthe
difference of y. V. The distance between P '
sametemperatureis . thentheratioofr.m.s.
platesis\[m. Theenergy
) L velocities will be :
density between plates of capacitoris : ‘o .
Q)] )
MDYV Ax A\ ]J/m T MYx)y /Mmoo B3
MY\ )/m T (OV.AxVe)/m T m > © -
Ans. () " Yo
Ans. (1) I
Sol. C=1lUF
Vor.V sol. g %
- !
d=10m ,
Ratioofrms velocities = ’% Nt
Energy density -[' 0Ex ot ~
gy Y= v.. Thekineticenergy of translation of the molecules
inc.gofCOgasat\v°Cis :
Vv
Engo¥hwv/m ()YaAT. Y] (V)8 Y. A)
(¥)eY+0.0] (O)YoAY.V]
U=yv.vvx\:]/m Ans. (1




JEE-Main Exam Session-1 (January 2025)/28-01-2025/Evening Shift

Sol. (Kb

Translationa

[Hno.
A Eéq k no. of molecule

No. ofmolecud = D: D% R DWD

22

=¢VeATte]

Translational

(KE)
vv. Inalongglasstube. mixture of two liquids A
B with refractiveindices.vand\ . ¢ respectivel
forms a convex refractive meniscus towards A
object placed at \v cm from the vertex of them
in Aforms animage with a magnification of '-v

theradius of curvature of meniscusis :

\
(Y) yCM

myam

Y
(¥) xCM

Ans. (v

Sol.

n mnyldn
T O—_
V u R

then
vy,

vv. Thefrequency of revolution of the electronin
Bohr's orbit varies with n. the principal
quantum number as

\ \

oM _ )

n n"

and \ |

" &)

” nt n'
Aas- ()

En;if)(f.ulérequency of revolution Dnﬂr

Which of the following phenomena can not be
explained by wave theory of light <
(vReflection of light

(v)Diffraction of light

(mRefraction of light

(vyCompton effect

ANs. (¢)

Sol. Comptan effectis based on particle nature of light.

v¢. Thevelocity-time graph of an object moving along
astraightlineis showninfigure. Whatis the
distance covered by the object betweent- . to
t=¢S¢
A B
Vo
v
(ms)
O 1 Il }
' Y ¢ Ts)
(V¥+ m MY+ m
(Myrm (onm
Ans. (v)
Sol. Distance=Areaundervv/stgraph

Distance- Ov0v.Ox0h.0  +.m
Y




Yo. :P
id
D] B
A bar magnet has total length vl = ¥+ units and
the field point P is at a distance d = \+ units
from the centre of the magnet. If the relative
uncertainty of length measurement is /.
then uncertainty of the magneticfield at point
RSy " ¢
(Y7 (&) o7
Ans. (v.v)
Sol. Method- :
Without considering uncentainityin[l.
[ m
B D?EW
BO__
re
0B dﬁ riJ
03
B Dro
/uncertainityinB=v7.
Method-v :
With considering uncentainity in ]
BO L
rv
D% Dt DsmEErli V¥ =t
B¢ " DOro
/uncertainityinB = ¢/
v1. Earth hasmasstimesandradius ytimes that
planet. If the escape velocity fromthe earthis
km /s. the escape velocityinkm/sfromthep
willbe :
(MDY (v)o.1
¥)Y.A (A ¢
Ans. (Y)
Sol.
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Vesca eﬂ GM

P R
(Vescapg PlanetD ﬁ M E EEED\
(Vescangarth E O v

(Vescape )PI@&@Vesq%pe )EQerthkm /s
0

Yv.

Ans.

Sol.

of a
AR
anet

YA.

GIven below are two statements. oneislabelled as

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

Assertion (A) : Knowing initial position x and initial

momentum pis enough to determine the position

and momentum at any time t for a simple harmonic

motion with a given angular frequency[l.

Reason (R) : The amplitude and phase can be

expressedintermsofxanp.

Inthelight of the above statements. choose the

correctanswer from the options given below :

(vBoth (A)and (R)are true but(R)is NOT the
correctexplanation of (A).

(m(A)is false but(R)is true.

(r)Ayistrue butR)isfalse.

(v)Both (A)and (Ryaretrueand (R)is the

correctexplanation of (A).

(&)
x=Asindt+
X.=ASIn|:| (V)
p =mAl cosdt+ [

p =mAl coslll 0..m

m/oltan oo Hno

OP. O
X+NT]

sinJ
](mljx.)x Dpf
MmOy Y
Fromo. Al Xon o &Y op.

sinC] mQ

This means we can explain assertion with the given
reason.

A concave mirror produces animage of an object
such thatthe distance between the objectand
imageis y. cm. If the magnification of theimage
is'-¢'. then the magnitude of the radius of
curvature of the mirroris :

(Mr.cm

(&)yoCm

(M)Y.veCM
(¥)v.oCM

ANs .(¢)




Sol.

Ya.

Ans.

Sol.
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T

v
m=-y=- - andv-u=y.cm

vu _(rodho
OV DTHT

()1 : WY
(8)e .y

ST DRGSR
opoo_ 2 U7 Ton
¥
OF - ‘o0
adpmOxid—jg
0 0

v att=¢sec= ﬁlfgmfmﬂ SIS

VY
P 0" g grid

upP 3

WDDﬁ

Note : Given datais not matching.
S DutD;atY

Vot Oy

sSQ. D? oy g gy”

1 rilvi’lej” then erv i"0hj

But Final position givenin the questionis (i 1.

oA
o
=

£ 5 R
X
1}
N
1P oB

Inthe circuit shown here. assuming threshold
voltage of diode is negligibly small. then
voltage Vis correctly represented by :

MV would be zero at all times

1) Ve /N
l NN 56

AB

N\

)

AB

<
—= > <—T

(&)

NN S

%

Ans. (&)

Sol. V-Vsin [t
R.B.

InputVABR'B' A
BCAREE

]
Output

N




A

Ans.

Sol.

[A

Ans.
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g

An infinite wire has a circular bend of radius a.
and carrying a current I as shown in figure.
The magnitude of magnetic field at the origin

Oofthearcisgivenby :
- 10v0

01 04Qd D
n = m =
zDaEVHlD DaW
o1 000 oIkl g
v = (0 —
Yalr 24 zDaEﬁDZD
O
%3
(y)
)
a
O: G |
ia
‘i' e ]
o)
i
B, Dfig U
8, 0 ilv00
a%m
Bf'
. il vO0
Foal

Auniformrod of mass yo. ghavinglength .. c
isbalanced onasharpedgeats- cmmark. Am
of ¢.+ gissuspended at . cmmark. To maintd
the balance of therod. the massto be suspen

s»cmmark. is

(V¥ g (Ma-g
[CAKEN¢) (0)Ya+ g
(v)

LANR

£g.

Ans.

mnSol.
ass

’
led at

n

Sol. |

V.CM ¢«CMo-CM 3:CM
N }

¢g Yog mg
Oo=* O (Ergxr)=(Yorgx 1) (Mgxo-)

\Yeoo [JYores 4o
m [ Hre O_o-

O

M =14.ga ¢+ gsolid cube having an edge of
length v+ c¢cm floats in water. How much

volume of the cube is outside the water <

(Given : de nsity of water=1... kgm)
(MygerCm” (Mgrrecm ”
(¥)geeCcm’ (D1 Ccm’
Ans. (%)
Sol. Mg-Fllce-vxv=vexV  +
de ~><\ m™
Vol =(rxyo)=E e -
=Toex)eM=tecm T

The magneticfield ofan E.M. waveis given by
B oY I iHsin ﬁ%tﬁﬁﬁ(s.l‘ Units)

2 [ cul
The corresponding electricfieldinS.I. unitsis :

@ O

Oy~ ~0
(\>EDﬁQiD£jﬁcsin DDDtD

|
“@%ﬂmﬁaﬂﬁg

(" EDﬁm’umem'CCOSD D(Z: t O
~
") 7,5 J csin DDD t O
EDBD ﬁ ob-tl
N s 00 ZZE
_|DLJ esin T oot O
oo g
o ]
Z[
B |D1J sin D Ot O
oty
ElBlcandE-Bc E
0 i~y A0
HereE ﬁf(m )Diiﬁ
Y
E=v.cC
Uy~ -0 oo zg
E |D£J resin g m t O
Y oo g
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¢o. A balloon and its content having mass M is
moving up with an acceleration 'a'. The mass
that must be released from the content so

that the balloon starts moving up with an

acceleration 'va' will be (Take 'g' as
accelgrationdueto gravityy 4
QD) )
vagl va(lg
- yMa o yMa
ralg raﬂg
Ans. (v
F F
Sol.
Ta Tva
g (m3xg

F-mg-maF-ma+mgF-m-
X)g=(m-x)raPutFMa+mg-

Mg +Xg =rma-rxa

Yma

XUglva

SECTION-B

B
X X X X
X

X

.
X X

X X X X X

A conducting bar moves on two conducting
rails as shown in the figure. A constant
magnetic field B exists into the page. The bar
starts to move from the vertex attime t - . with

aconstantvelocity. If n
the induced EMF is E [00t. then value of n is
Ans. (v

f=2x/3
Sol.

E-[vB

E DV_XDVB and x=vt
Y

Epg " VvBt

Eot
7 O

¢v. Anelectricdipole of dipolemoment1xi: Cmis

placed in uniform electric field of magnitude

v+ V/m. Initially. the dipole momentis parallel to
electric field. The work that needsto be done on

the dipole to make its dipole moment opposite to

thefield. willbe J.
Ans. (\v)
Sol.p=1xy.Cm

E=yv.v/m

W -[U - - pEccosll - cosl

f i
W=ypE=1v]

¢A.  Thevolume contraction of a solid copper cube of

edgelength y. cm. when subjected to a hydraulic

pressure ofvx\:Pa. would be )

(Given bulk modulus of copper=1.¢x Y. Nm)

ANs. (c+)
P
Sol BDEV
\Y
Oy~
OOyl oy
DVD;ﬁi\.z Yt O
OV-o.mm -
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¢a. The~value of current I In the electrical
circuit as given below. when potential at A
is equal to the potential at B. will be

A.
YUoA O

AAAAAAA o AMAAAA

wwyvyvyy vvvyvy

v [

Ans. (v)
Sol.

'

O A v [

AAAAAAA AAMAAA

wwyvyvyyv \AAAAALS

AAAAAAA

X
|

¢

V-V _Orthebridgeisbalanced

-V

o,

Athintransparentiimmwith refractive index . ¢. is
held on circularring of radiusy.Acm. The fluid in
the film evaporates such that transmission through
the film atwavelength o1 nm goes toaminimum
everyyseconds. Assuming thatthe filmisflaton
its two sides. the rate of evaporation s
Oxyvemys.

-\ v

ANs. (0¢)

Sol. Maxima condition

nQ
20

vOt-n0000t o Ot DE‘;—E‘

Minima conditionvt-cn- vl op

an gy A
DDIDE [lt DEQL_Z_DL .....
¢ g
20
0t 40

Rate of ti AdD mys -
ate orevaporation =, =o0¢x\+MYS
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RAAINT T N/ A INA T

NI TADPYN\/ "Y/\7)

JEE=

(HELD ON TUESDAY28  t JANUARY2025)

VIAIN EXAMINATION—JANUARY 2020

TIME : 3: 00PM TO 6 : 00 PM

CHEMISTRY TEST PAPER WITH SOLTIONS
SECTION-A Sol. (A)Sucrose[l[1-0r Glycosidiclinkage
ov. considerthe elementaryreaction (B)Maltose 111 1-¢ Glycosidic linkage
A@+B@lC@+D@ _ _ (OLactose 1001~ Glycosidic linkage
Ifthe volume of reaction mixture is suddenly DAmylopectinl1—¢ and [ -
reduced tc:g ofitsinitial volume. the reaction rate Glycosidiclinkage
will become ‘x’ timesofthe originalreaction rate. A-TIL B-1. C-IV. D-II
Thevalue of xis : ot. ldentify product @Az @Bk and @:Ciginthe foll

(\)l (Y)4
q
\
) €351
Ans.(n Y
Sol. Ry =KasAlks @B
. On0OnG
Ri K
ity
R A0 BO
ROTR
oy. TheamphotericoxideamongVQ.VO and
J r i ith _alkali ;
YIMaliBe e 500 Wiinakalk dsaisidR
oxide anionis :
(V) +v (Y) +v
(¥) +o (&) +¢
Ans. (v

Sol. VyOo +alkalilvorl |
InVOrllion. vanadiumisin +c oxidation state

or.  Matgh List-Iwith List-II
(Saccharides) List_II
(Glycosidic-linkages
found)
(A)Sucrose M-«
(ByMaltose aply-sandly-+
(OlLactose damiy -0+
(D)Amylopectin avlly-¢
Choose the correct answer from the options
given
below :
(M(A)- <III> B OV ~I
(BAHE) < iI)f?D)(?B &)‘ (D>- &II) MA)-D.
(z)(A)—(IL B)-dD « (O-dID . (D)-AV)
Ans. (1)

reaction sequence :
cH OCICH  pppdicooA)fip3eeBE-

ar
MasAge : CHy-CH=CHy . @sBsg : CHrCHO.
@5Ceg: HCHO

0
(A CHY=-CHY. Bz
25Cigg: HCHO
(A - GHCH-CHy. 2:Bgs +QHO.
@Ci: €EHYOH

(9)@sAs - CHrCHYCHy. @B : CHYCHO. @wsCig - HC
Ans. ()
Sol. CHDCDCHI]PI]d/CDDCHDCHDCH@»};A%{@
DD(EI)g@gHDCHDoDHCHO
asBe @l

Arrangethe followinginincreasing order of
solubilityproduct:

00.

Ca(OH)y. AgBr. PbS. HgS

(\)PbS>H8$>Ca(OH)Y >AgBr
(mHQS > PBS>AgBr>CaOH) |

(vCa(OH)y > AgBr> HgS > PbS
()HgS > AgBr > PbS > Ca(OH)y

Ans. (v)
Sol. Based on the Ksp values and salt analysis cation
identification. we can say that order of Ksp value

Eg;\;ﬁggg AgBr > Ca(OHyy

HgSOex 1+

PbSX 8 x 10 -2
AgBri 5 x 10 -13
Ca(OH)2KX 5.5 x 10+

-53




o1.

Ans. (V)
Sol.

ov.

Ans. ()
(£)(B). (O ﬁ)only
Sol. ¢ A)Starch

OA.

JEE-Main Exam Session-1 (January 2025)/28-01-2025/Evening Shift

The purification method based on the followin
physical transformationis :
SolidOHDeaviapouriClookQlid

[0,9)
) Subllmatlon
(v) Crystallization

(v) Distillation
(¢) Extraction

Theorybase

Identify correct conversion during acidic
hydrolysis from the following : (A)starch gives
galactose.

(Bycane sugar gives equal amount of glucose
and

fructose.

(Omilk sugar gives glucose and galactose.

(D)amylopectin gives glucose and fructose.
(Eyamylose gives only glucose.

Choose the correct answer from the options
given

below :

(O« (Dyand (Eyonly
MA (Byand (O)only
B G andE)only

"G:lucose
ByCane sugarHI/HOOOvO00 glucose + fructose
(Sucrose) o, o7,

(OM ilksugar /HI00yO0O0 glucose + galactose
(Lactose)

(D)Amylopectin HO,/HOOOvOU0 Glucose

(B)A mylse /HII0YOIN Glucose
So. correctoptionsareB. Cand Eonly

Case-1 Case-1I
) B . B s C
m{mjle m[n}
Vdnm) c Vdm) 4 v
A \ \ « D
ol Ai D A
_\:_Y.ﬁ'_ Ve Yo Y
pkPayg pkPag
Case-1II
C
I
V(CPI'T% Yo

Vo

° p<kP;>D N
Anideal gasundergoes a cyclic transformatior
starting from the point Aand coming back ta
same point by tracing the path AIBICIDIA
asshowninthethree cases above.

O

04.

Sol.

the

Ans. (

Choose the correct option regarding LU.
(»lU (Case-III) < [JU (Case-II) < [JU (Case-I)
mlU Case-I) < U (Case-1I) < [JU (Case-III)
mlU (Case-I) < U (Case-III) < JU (Case-II
(»llU (Case-I)=[U (Case-II)=[U (Case-III)

Ans. (¢)
Sol.

Asinternal energy ‘U’ is a state function. its cyclic
integral mustbe zeroin a cyclic process

00U case () -0U case (D) - U case dI

The product Bformed in the following reaction
sequenceis :

Q/\/D E% ?l\/igj)o%ﬁﬁﬁ ( I\/I(gj)o N
P I AT ke
/©/\/ ofito /©)\(

(Major)
AgCN

o e

(Majon)

Concentrated nitric acid is labelled as vo7 by
mass. The volume in mL of the solution which

contains v. g of nitric acid is
Given Density of
niteic acid solutionis v.awgML
(Y () ¢+
Ans. (v

Sol. 7w /wofHNO¥ =vo7.

means .. gm of solution containing ve g of
HNO¥r

lgmll "
& [l g_ voll ﬂ

OmniH

solution
SRR

Vmlofy..gmsolution_,_ml

0ve gm of HNO¥ presenti |n " milsolution

O0v. gm of HNO¥ presentin '

Yoo I
Yo Yy misoliutio
ety O[O
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Match CIST-TWIth LiST-1T-
List-I
(Complex)

1.
List-II
(Hybridisation of
central metalion)
dsp

sp

@sCoFgE iv
it 1 “
/ spd”

@ Ni(CN)'Tag dsp
Choose the correct answer from the options g
below :

MA-D « (B)-AV) (O)-dID . (D)-dD
(MA-AID . (B)-AD (O-D)« (D)-AV)
A -D « B)-AD « (O-dID« (D)-AV)
(OA-ID .« (B)-IV) . (O-D)« (D)-AD
()

(A) @CoFxiz

Coltllsd =

T LT
vd IZS P

Spar

Ans.
Sol.

NN

Zdl

(B) wsNiCl'ss
Ni\‘+ DDdA

MMM EE
vd €S P

> " |
sp

(O @=Co(NHyJ e
0 Coltlsd -

[T IQI |

vd |
asp

P

(Dy=Ni (CN){ze
Nifled »

Ml 1CICT T
vd ¢S

I_d_p_z'ol
S

The total number of compounds from below v

ay.

treated with hot KMnO: giving benzoic acid is:

e
Sadch @N‘

s
Ans. (&)

()¢ o (8o

Sol.

iven

.

Sol.

g,

vhen

Sol.

Compounds having atteastsHwill react with
KMnO:< and give benzoic acid.

s@isgion
>0

Total o compounds
The major product of the following reactionis :

Br
KOH /EtOH (exess)
r

nobopoo Major product

(»1-Phenylhepta-v.¢-diene (v) v-Phenylhepta-v.o-
diene
Phenylhepta-v.:-diene Ans. (¢)

(m1-Phenylhepta-r.o-diene €3) Y-

v
=
=

KOH /EtOH (excesst 0

v-Phenylhepta-y.¢-diene

Given below are two statements :

Statement () : According to the Law of Octaves.
the elements were arranged inthe increasing order
of their atomic number.

Statement dI) : Meyer observed a periodically
repeated pattern upon plotting physical properties
of certain elements against their respective atomic
numbers.

Inthelight of the above statements. choose the
correctanswer from the options given below :
(nStatementlisfalse but StatementIlistrue
(v)Both StatementIand StatementIlaretrue
(v)StatementIistrue but StatementIlisfalse
(v)Both StatementIand StatementIl arefalse

ANs. (&)

Law of octaves was arranged in the increasing
order of their atomicweight.

Lothar Meyer plotted the physical properties such
as atomicvolume . melting pointand boiling point
againstatomicweight.
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vo. For bacterial growth in a cell culture. growth
law is very similar to the law of radioactive

decay.

Which of the following graphs is most
suitable to

represent bacterial colony growth s

Q)] N Q)] N
N~ N~
time time
N N
) N (&) N~
time time
Ans. (&)
Sol. Becauseno. of bacteriainitial =N
and No. of bacteriaatanytimet=N
Since bacterial growthis given as
N=N.ek
Where K= growth constant for bacterial growt
N
N<
| time >
1. Which of the followingis /are not correct with
respect to energy of atomic orbitals of
hydrogen
atoms
(ANS>Ypord> s
(B)s>¥S=ypryrs=rp (OS> ¥S>YP>¥SHYP
(D)vs> s> ¢s>vd
Choosethe correctanswer from the optiong
below :
aBand@only vy A and (Conl
Ans.(v)

Sol .For single electron species energy only depends
Senngp
andenergyofvd> ¢s

al(auantum number)
of ys=v

tv. Assume a living cell with .47 (/L) of glucose

solution (aqueous). This cellisimmersedin

Bﬁaﬁﬂlégs%OJHggvrb{‘@r\(ing equal mole fraction

(Consider the data upto first decimal place

only)
The cellwill :
(vwshrink since solutonis «.o 7. /)

srsacinkssinse sphibionis e iR asares

hydrogen bonding)
mswell up since solutionis vz /0
(vShow no changeinvolumessince solutionis
cand/
Ans. (BONUS)

EIJIAI(_Zl\)/ing cell=+.«gmin\..gmofsolution

W /W= .4

Solution is have equal moles of glucose and
water=+.o

Weightof solution="+.ox VA« ++.0x\A=44gm
TW/W 4

Concentrated solution

= Cellwill shrink.

Identify correct statements :

(A)Primary amines do not give diazonium salts

when treated with NaNOy in acidc condition.
(B)Aliphaticand aromatic primary amines on

E\graotw%mgHCI randethanolicKOH form

(OSecondary and tertiary amines also give
carbylaminetest.

(D) Benzenesulfonyl chlorideisknown as
Hinsberg'sreagent.

(EyTertiary amines reacts

benzenesulfonyl chloride very easily.

Choose the correct answer from the options
given

below : (1)B)and D) only
(vxDyand (Eyonly ("(A)and (B) only
(e xByand (Cyonly

AL

with

Ans. (v)
given Sol. (A) R-NHEHI+[ RINICIO

NHy NC

5 ()

R-NHOTEER R-NC

(©)Only primary amine gives carbyl amine test

(D)Ph-SOxCI (0 Hinsberg reagent
Benzene sulphonyl chloride

(ByTertiary amine do not react with Ph-SOvCl

So correctoptions are (Byand (D) only

(B)

on
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Givenbeloware two statements :

Ay ond e
=
isomericcompounds.
NH

Statement D) o~~~
~NH_~_~arefunctional groupisomers.

Inthelightofthe abovestatements. choosethe
correctanswer from the options given below :
(v)Both StatementIand StatementIlarefalse
(v)Both StatementIand StatementIl are true
(vStatementlistrue but StatementIlisfalse
(e)Statementlisfalse but StatementIlistrue
(Y)

Statement-I1[ True

AP

Both arering chainisomers
Statement-I10 True

/\/VNHY ~NH -~~~
'° Amine Y° Amine
v Amine and y° Amine are different functional

groups. hence both are functional group
y.  isomers.

Identify theinorganicsulphidesthatare

4.

Statement () :

and

Ans.
Sol.

yellowin (B) PbS
colour : (D)AsySr
(AY(NHoYS

(OCuS

(E)AsvSe

6nlg_,ﬂse the correct answs fiDha HeR PRSHNIS

below : (eXDyand (Ey only

ANs. @A) and (O only

NTA (t+)A)and (By only

Sol. AsySrandAsySe areyellow colour sulphides.
(NH#9)YSis colourless. PbSis black. CuSis black
colour

SECTION-B

vi. Thespinonly magneticmomentuvalueB.M.
of the compound with strongest oxidising pow
amongMnyOr. TiOandVOis___ B.
(Nearestintegern).

Ans. (o)

Sol. Strongest oxidising power among the optionis
MnyOr because of E° value

O O0.ovwW

M3 /M2
Mn™ [0 dconfiguration
=¢.AABM
05

VY.

consider the tollowing data : Heat of

formation of COx(g) =-rar.o k) mol -
Heat of formation of HYOd) = - va1.. K]’
Rhedt of combustion of benzeng267.0 kJ mot!

Theheat offormationofbenzeneis kJ mol.!

(Nearest integer)

ANs. (¢A)
Sol. IHf2sCOY(Q)iz - -var. o k] /mole

OHf g
OHc:

sHYOhiz - -va1. + k) /mole

5CiH gz =-vy1v. . k] /mole

DHfCTH‘\—(?)

CiHvs 2 O@I0+COv@ + rHOD,

OHR -0HC - 00HfP) - DOHfR)
—FYIV = 1 x (=¥ar o) + ¥(=YA) = IHF(CiHY)
[Hf (C1Hv = ¢a k) /mole

vr.  Electrolysis of 1.+ mLaqueous solution of NaCl
for e min changes the pH of the solutionto \v.
The currentin Amperes used for the given
electrolysisis____ . (Nearestintegen.

Ans. (v)

Sol. Electrolysis of NaClis

NaCl+HrO @) INaOH @ + CRgpIH()
y Y

n

er
VIVZ.

Since during electrolysis pH changesto yy
SO @sOHse = 71 and @sHag =11

So by Faraday law

Gram amount of substance deposited -
Amount of electricity passed

VI s oo

AR R

Vol avoss

IIED
[-\.avampere
So.I-vampere (nearestinteger)
Agroup yo element forms dll-dll bond with
transition metals. It also forms hydride . whichis a
strongestbase among the hydrides of other groug

members thatform dl-dll bond. The atomic
number of the elementis

|

Ans. (\o)
Sol. Phosphorus belongsto vo gPoup and forms

dll - dllbond with transition metal and PHy is
strongest base among the other group members

excepet NHy.
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vo. Totalnumber of molecules /species from folloying
whichwill be paramagneticis__
OY4O|:Y|‘OB‘ NO. NQ.CO . KesNiCliz.
@5CoNHwCly« KyasNi(CN)y e

Ans. (v

Sol. Oy [ yunpaired electrons according to MOT
Or[\ unpaired electrons according to MOT
Orll\ unpaired electrons according to MOT
NO [l odd electron species
NOv [l odd electron species
KvsNiClegz [0Ni [ vdweak Ligand. C.N. - ¢
[ITetrahedral. Paramagnetic with v unpaired
electrons




