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EXAMINATI

(HELD ON THURSDAY23  JANUARY2025)

JEE-Main Exam Session-1 (January
ON—JANUAR

ZUZ0

TIME : 3:00PM TO 6:00 PM

MATHEMATICS TEST PAPER WITH SOLUTION
SECTION-A v. The system of
v.  Ifintheexpansionof (\ +x)(\=%) . the ¢ equations X +y +z=1.
coefficients of xand'xare yand -v. respectively. X Ty+E|Z= *
X+oy+UzZ=U:
thenp+qisequalto has no solution if
(MDA (Y) YA (\)D=\V‘|J|:|\A
)y (£) ¥+ Dy, plha
J—— ml=roplwv
l=rv.pla
Sol. moxAmox 4 o[PC DPCxPCyx 0. [JE]n“cxocnx 0. [J| Apns. )
coffofx [ pc_acy -y C. Yoy
p-q-) Sol. Dgph ¥ ¢|lO0
coffofx' [ Pc 9c ifc 9c pPc 9 om2 v
quDD]PQDpr&EDZ 0=
A Y Voo
9voqovpalPY opo D,op ¥ /O
P-P=(P+q=-¢ Voo
p+g=o
p=v O DA
q=¥ . i
sopsqiiy ¢ Let Xxsinxdx@&Mc. where C is the
‘ LetA-¢x.y)IR«R: X+Y] 0003 and constantof integration.
B-4x. WIRxR: x|+ y|0r3. If A@gﬂ%ﬁg' H HdHhE 45 R.0.0.00z.
fC OADB th o 02 bt
IFC= 4y X - 0ry--y.then Thenl+0-0equals:
DlXDy||S : (1) oo " v
(x.y)EC (¥) €A ()Y
(1 4e (1A Ans. (|j) . |
v v ()1 Sol. X SkbxO B(Y‘cos)q]mXY COS XdX
Ans. (9 0 ¢y cosx O rxrsin X[ sin xdx

Sol.

C:‘%(Y‘z')‘ (_Y'z

')L ('lY‘)L ('4_“')%9

Opx+yp =1y

UG cosx Dex sinx OaxcosxOtsinx [

So g[hg [X€dsx Orxsinx [ix cos Xl1sinx
giH92E e

g ¢
g'D)ED(*sinx

|D
TE2 0

AEQEFDHD@'EE%QEDMEM

Som+ O-0=00
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o.  Arod oflength eight units moves such thatits| Ans. ()
ends A and B always lie on the linesx -y + v = .| Sol. Letthe parallellineis

and y + v = +. respectively. If the locus of the X[ Dyl:lz Dz[l .
point P. that divides the rod AB internally in | y o r
theratiov: \ so theirpointofintersectionis

is ax+ Oy + Oxy + Ix + yay) = vi= . then

0-0-Disequalto - ey oxleery=vte vo vt ster)

(V) ve (V) vy O-vtey
(¥) Y\ (8) YY YD+2=Y’t+'l|:|t='
/y=x” SOdiStanceD\/DZD’]D]DGEILEHDSU(}D\/W
Sol. Aco,m#» v.  LetthepointAdividethe line segmentjoining the
N pointsP(-1.-y.vandQe . s V) internallyin the
O ratior:v(r<+).IfOistheoriginand
/ 2"] p@@ < g
B _Y)y:—v @6@@@@%‘2 0yv.. thenthevalue of r
is :
hD\‘DDD (D¢ My
r o J7 €)%
Kk D@Z Ans. (&)
Y

Dor[l\or[l\ vrly g

O=vk+v Sol. %{_ﬂigﬂigﬂia
vl-rh-a-rh-rk-¥

SOAB-A D‘G’QEWDM QY

El:l (IO «
UQDM D\o@m

]
Ovk
ﬁ"*ka prhvk o %%Eiﬂmzmﬂmu o
J ‘OPI]O?-\{ 0 [a- .0

DOFh o0 oD mn

€ so by equation (1)
« rk0h02ge (ko 0 - D\oﬁmﬂl*qjh

Y . ﬁﬁ 0 \ m
AX % YY =X - X+ YAY) = V1
00000W0Y 04 Oy vl e
1. ThedistanceoftheIineXMQDl'?!6 Diizllj from r=vorll.
A HEneareapi e 1egiana . e —e. Lacpis

h y X2 zX3 X|
\ 1 2

2 K K1 .
. ﬂ‘thenthevalueofms:
IS : e
)Y (M1
7 ™ 3

(r)\/i'ﬁ (z)\/_ Ans. (O




Sol.

Ans.

Sol
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("a

X=—) (@)

required area s ﬁ?_l]ex e D dx
ab[a B@eﬂxgo

Ya+e-\+e-V=e+A+ l
e

va=1.la=o

Aspherical chocolate ball has alayer of ice-cre

of uniform thickness around it. When the thick

oftheice-creamlayerisycm. theice-creammni

attherate of &y cmm/min and the thickness of t
ice-cream layer decreasesat the rate

i cm/min. The surface area (ncmyofthe

40
chocolate ball (without theice-cream layenis :

myye [ onva [

(el (9)vorll

(&)

vDi[r*
V

dv vdr
aF d40r gt

MO 40r2 01
¢0

=M
r=4

surface area of chocolate = zD(r—Yn =Yo1
gon

Voo

w2 m
5 10
) ; (8 23
5 30
afms. (1)
ness. Total ways for selecting any two squares = C
elts =
Total ways for selecting common side squares
he o v0e o rDe
Horizontal side verticalside
=v¢
sorequired probability
Y¢
=V Hay.
R
o
. Letx=xqy bethesolution of the differential equation
dxX
yIZIZIQ&y 7Msin§fﬁ‘ y<+andx)= E
0 dy¥ Ky
Then cosx(visequalto :
(n-vdogr) mvdogy -
mrdogy - (o1 -vdogr)
Ans. (v)
Sol. ydy=(xdy—ydx>5inEﬁ%
H U
dy gxdyllydx] ¥y O
— in
y DDDTé 00
Y Ox0 mOx
Y " simd,BdHO. O
v sin B,
X
00 Dny:cosy+C

ADoardhnas yisquaresasshowninthertigure :

Out of these 11 squares. two squares are
chosen at random. The probability that they
have nosideincommonis :

0
y
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X(\) = _DD ~=cos_D+C 0 C=.
Y Y

Ony - cos ™
y y

buty-y O cosX - lny
Y

« X
COSX=YCOS _ -\
Y

=y nyy-

\v. Lettherangeofthefunction

G

foo-+11cosx. cosl L ixFeosl _
X3 O X3 0O

sinvx . cosix. x[IRbe @sll. [l Thenthe distangce of

the point{. [ fromthelinerx+ty+\v=+is:
()1 (V) A
()

Ans.(v)

()4

Sol. foo=1+110 0 TosrxBsinvx . cosax
04 O

=1+ ¢ COSYX SiN¥X COS1X
=1+Sin\Vrx
Range of f(x) is wiso . viz

Q0000 o« vy

_ vollyalyy
distance = =)

0

vv. Lettheshortestdistancefroma. ). a<..to

parabolay-=¢xbe ¢. Thenthe equation of the
circle passing through the point(a. »)and the fi

of the parabola. and havingits centreonthea

the parabolais:

(1) x2Ry2R6xR5K0

(2) x2Ry2R4xK3K0
(3) x2Ky2K10xXIK0
(4) x2Ry2K8xX7X0

Ans.(\v)

Ve

the

DCUS

Sol. Normal atP

y+tx=vtet - PvD)
O ¢
@c+) R(d")
at=vt+t"’ I\
a=y+t"
R+t
PReele+et=1v
st=yvyt=v
d=0. R(OL ')
Focus(v. v

O« & HWillbethe end points of diameter
[Eq ofcircleis

X=NX-0)+y="

X+y—1X+0="
LetX-=-RxR. DefinearelationRonXas:

@:.byR@. plb=b.

Statement-I: Risan equivalence relation.
Statement-II: For some (a. by 0UX. the set
S-¢x.yIX: x.y)Rc@.b); representsaline
paralleltoy=x.

Inthelight ofthe above statements. choose the
correctanswer from the options given below:
(v)Both Statement-Iand Statement-II are false.
(v)Statement-Iistrue but Statement-IIis false.
(mBoth Statement-I and Statement-IIare true.

(¢)Statement-Iis false but Statement-Ilistrue.

IneE (v

Sol. Statement-1:

Reflexive : a.b)Ra@:; b) Ub- b True

Symmetric: @ bR@. blb-b |:|Tru e

@.byR. b)\l]b=bv

Transitive : @. byR@. byl b-b
- s@bR@. bb-b |:| bl:l b
la.bRa@. bITrue
Hence Relation Ris an equivence relation
Statement-listrue.

For statement-1I[lly-bso False




Vo.
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. [etA-ZzaE bear~rmatrixsuch that
Thelength of the chord of the eIIipsxezmyz Ol « LA 00 000
42 con 9 4 20 010
whose mid-point S, is. A HHoHE AB‘HDBH and AE"HD H:then
0 2K oot 5308 00 noono - 200 Doo0o

) ;JTS (Y) 2\/1'5
1
) (%)
Ans.(\)3\/1_5 B
Sol. T=S
X R
g¥iglo)
¢ Y ¢ A
Y
X+y = -

solve with ellipse

PR- AX=XT@ Oy T

- x|
Pxycym
ST
"
Yo X,
Y
— v_x
y‘_ T \
y-y=X \
X+Yy="¢
X'+ ¥ @;—X§=i
X=X+ V=
X+X=Y
X\Xf\/'\

X, =X |01, 0x [-exx,

=W

J°

L
N

PR = \/Y_.Y.

Ans.

Sol.

\W.

Ans.

Sol.

AL

Ans.

a_equals:
()=
(MY

QD)

(Y)+
(O

@H ;r an-D
LetA- ¥ 0
etA %% aWD
@, @ anmo
ooo oo O,O 0O
ADlD 0goa, B- 007 a 0-:a O
0 OO O oo 5 -
DOD mioa-~0o 00 %
040 00O
woa,gva, 0o
A HlH %DE 3 Darv av v 010 Za” Dvar\- Oy D
DsD DOD ¢ \ Dan Da iad DO
020 010 @ Y

29 Ua U2a 01
DlDDDD%b@@ Oa,[J2a [J00a Da 0Q,

O
020 0od 2a,Ua,02a,00
—za:ra=¢|:|a=—\ )

The number of complex numbers z. satisfying|z| =

and”n0?
2z

QDA (Y) ¢

(¥) Ve (&) A

(€3]

Z el

V4 il
elY

zD

ivl0

v )
e Dl[”COS{][%

;D;‘DmF

T94Ym

Asolutionin
Ifthe square of the shortest distance between the
zK3 xM1 _ yX3 zKS

lines 0 0 and 0 O
1 2 X3 2 4

.. .
is _ wherem.narecoprimenumbers.thenm+n
n

isequalto:
(V)
() v

)

(Y) 4
(&) V¢
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sol. aplvYoy. 0¥l

[oJH{HIIE ﬂh@o

5
poad, y ¥
[k

Y ¢
DYiADj
boraot Uk

; D@Daﬂﬂﬂﬁ 0

Y pOq

NG
Sd 0.

M=¢tN=0 ] M+N=4

3
0

sin 2 X

2
v, IfI= X dx,

0sin2 x ¥ cos2 x

21

X SIn X Cos X
then —j

Q)] ?%

X2

) 8
Ans. ()

Sol. Forl

Q)]

(&)

Applyking (P-¢)and add

a/x

IO EPXDED IO E

077 % sinx cos x

I DD—dX

—singx [ coss x
Apply kingand add

QD”tanxset xdx
I2 0L
tan:s x L

puttanx-=t
o dt
XBWE'W

g B8 ¥

ALY

dx equals:

ol B oal 5

i [2k203x 05 [Bx®I
1m

Y isequalto:
xoo [3k2[]5x D4Qx®2 N
m 2 m X
)
™ 2 o 2
3 3¢
Ans. (»)
botofBR B
H x ~ xy o0 va
Sol. Iim 101
xDDq" 0 2"”" Y |j(/Y
H |]XDXYDD VXH
XHlm 0o
.y e2D0 i
Olim_
xOO3
eZDl[I GE
o ,
e Y Or
Oy 7 Ox€
SECTION-B

vv. Thenumber ofways. o boysand ¢ girlscansitina
row so that either all the boys sit together or no
two boys sittogether. is

ANs. (\vYAY)

Sol. A : number of ways that all boys
sittogether =) x o)
B : number of waysif no y boys
sittogether= ¢ x o)
AlB-[

Rquuired NO. of ways = o) x 01 + ) x 61 = \VYA+

. Let[. 0 bethe roots of the equation x-ax-b - -
withImd)>Imd). LetP-0-0.1f =~ =
P35 \[7i, P43 /71,  PSWLIF  and
PoX45 ﬁi ‘then‘IZ|4 DD)fliS equalto

Ans. (rv)

Sol. 0+0-a 00--b

P-aP+bP

o Vi Japh vi/ Dblﬂr/—\/[li

so=V1a-vb NEY!




JEE-Main Exam Session-1 (January 2025)/23-01-2025/ Evening Shift

and MO, Of termMS =75

P aP+bP B |
lﬂ [l Ox _son .. grr. JFD/\D\‘YD

W v Q—W mean- 1 0 - o

11 =-ra-ob variance Y027 sllmean ]

a=v.b=-s .

Ao gy

4 D|:F4\5H:| DQM@D4 O = 00164 O

= AVAA

t.8¢
Oy O vo. Therootsofthe quadraticequationyx-px+q-=-

u
O Ye g A O are."and \» terms of an arithmetic progression
vv. Thefocusoftheparabolay-:x+1iisthecentre

of the circle C of radius o. Ifthe values of lI. for with common differen(ie. Ifthe sum of thefirst

2
which Cpasses through the point ofintersectipn of | terms of this arithmetic progression is . then
thelines¥x-y-+andx+ly-:.arelandl. [ 0. q-vqisequal to
then\yl+vsllisequalto_ . Ans. (eve)

ANs. (\o) Sol. S| D_LDYH\ dl/\/\
Sol. y=ex+9)
Equation of circle a+odon
X+v)+y=Ye
Passes through the point of intersection of two agsosboo.
linesyx-y=-.andx+[y-¢whichis vl
WO . L Roots are
@574 . after solving with circle.
Y YO OO
we get T, 0am@do o0 14
v Y Y
oo
12001 T, Danodobioot
\ Y Y A\t
Y
—\g+¥a=)o
v¢. Thevarianceofthenumbersa. vyvovecsve oovype P oT,. oT,, Ove oot
is v
ANS. (AVAA) 4%
pO_——
Sol. Var(aevyoveceve ... .. CYYY) v
VarGeoswoytorao ... (YY)
qDT OT.. Ovioe Oy
ywivVarGeoveyo ... (Y8 ¥y oo
wiVarGveyovo oo (Yo)
Ovov [ ="
S0.0° 013200 0= s
W 0 q-vp
Alternate solution
=70\ = VWY
A+(N=)IT =YY
YN =tyo = v
N=Yo
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= R T T N ARAINT A TI/7\ANT TARNIT T AN\, DY\~

JEE=VIAIN EXAMINATION=JANUARY 2020
(HELD ON THURSDAY23 nd JANUARY 2025) TIME : 3: 00PM TO 6 : 00 PM
PHYSICS TEST PAPER WITH SOLUTION
SECTION-A vA. Therefractiveindex of the material ofa glass
v1. Aballhaving kineticenergyKE. is projected at prismis fF. The angle of minimum deviation is

an angle of 1.° from the horizontal. What will
be the kinetic energy of ball at the highest
point of its flights

equal tothe angle of the prism. Whatis the angle
of the prisms

o

(KE) (KE) e o
) — ) — (¥) oA° (8) ¢A°
(KE) (KE) ANns .(Y)
o (€3]
" ' sinfi A hin O
Ans.(Y.)‘ sol. g’ v
Sol. Initial K. E. sin
—
\
K.E.= _ mu Givenll _A
\_ min
Speed at heighest point A rsmécosj‘
u \/FDim = A
V=ucost.°= _ ; \
S Sin_ sin’_
\ u,
O KE= x m&% A
0 >y v
~ 10emu A=
KE va. Theequationofatransversewavetravelling along
_ astringisyX. th)=¢.Sin @y« x 7" X+ 1+t mm.

where xisinthemmandtisinsecond. The
vv. Twochargesvlcand-:¢[lcareplacedat(-vcm

1 0 300 ER m: threéPe"cEF'Vseﬂgt.?'Ve” ‘

velocity of thewaveis :

(\)+¥+m/s (MH-1-m/s
. , — -y mj/s ()+1mM/s
potentlal energy of the charge configurationig: ) / " /
()= 1.0 M= Y.+ J Ans. (v '
(¥)-1.v) (£)=1.A) Sol. y=ssin(ysx 1+ X¥1e0b)
Ans. (¢) Here O-+..s -
Sol. P.E. oftwo charges K=yexy.mm =
Tee
) v
T ik 0 vologe
=Yex Ve MM/S
ro X gx o« Y OZ 0z
D\f,D‘ oy, Oy)' 0z, 0z Cvemys
=eem sdirection is towards -ve x axis
Qu. 0O OvOh-0600 & Ov=-v.my/s

Ve[

==\.AJ
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v.. TheenergyofasystemisgivenasEt =Ue: ™ | Sol. [=otLat
wheretisthetimeandll-..vs. Theerrorsinthe dn .
0= =\ t-a
measurementofllandtare.yzand .1/, at
respectively. Att-os. maximum percentage grror do
inthe energyis =g
(1) ¢, (M. Op-00
(r)‘/ (2)/\2/ =(I|:|)|:|
Ans. (v) OmR
[l "
Sol. E=[le It B _ 0
Y
INE=vIn0-0t Omr* OO
U
OdED vdl  dt 2 G0 t=A
00 - — OO0t Sl
OEOmax U
SN YL ALY X)L U x 0, Putt=y
=1 p=1mR"

vv. Inphotoelectriceffectanem-waveisincidentonra, Water flowsin a horizontal pipe whose one end is
metal surface and electrons are ejected from the closed with avalve. Thereading of the pressure
surface. Ifthe work function of the metalisy.1¢  gauge attachedtothe pipeisP. Thereading of the
eVand stopping potentialis Y. whatisthe pressure gaugefallsto Pwhenthevalveis
wavelength of the em-waves ' o o

opened. The speed of water flowing in the pipeis
(Given hc=1v¢yeVnmwhere his the Planck's .
} T proportional to
constantand cisthe speed of lightinvaccum.)
(Ve NM (M1 nmM O oxP=P
(MY NM (oy+»nNmM mP-P (OP-P

Ans. (&) Ans. (v)

Sol. eV-E-[I Sol. ByBernoulliequation

s veV-E-y.\teV P lxDX'='P+Y lDV
E-¢.veeV Y v

Y
g N VO
O v¢. Match List-Iwith List-II.
0- ™" _vionm List-1 List-II
e (A)Permeability of free space () =M LTy

vv. Adcirculardisk of radius Rmeter and mass M kg is icfi ADg=M TAgE"

. . . 1., Egik@r&ﬂﬁ% @ﬂ%&%’% A @sM LT Agg
rotating around the axis perpendicular to thedisk. AV sl A

‘e =5
An externaltorqueis appliedtothedisksuchithat Choose the correct answer from the options
llct) = ot - at. where [ty is the angular position gf given below : (VA)-D. (B)-AV). (O-dD. (D)-
therotating discas afunction oftimet. dID (HA-AD . (B)-D . (O-dID. (D)-AV) (v)(A)-
How much power is delivered by the applied (V). (B)-dID. (O-D. (D)-AD (:)A-AID. (B)-
torque. whent- s D). (O-AV). (D)D)
M1+ MR’ (MVYMR 7
N +AMR (OAMR
Ans .(¢)

Ans.(\v)




Sol. Br_h,
n. 0OBro OMTk DlDLD ‘ _
Dellg- 5 P E- 2sMLTA%
i d A 4
magneticfield F-qvB
OmLtdvd —
TmATCTD Y
O-cO0c- @1[%<Q<M L T
vo. Ifasatellite orbitingthe Earthis a times closer t
the Earth than the Moon. whatis the time peri
rotation of the satellites Given rotational time
period of Moon = yvdays and gravitational
attraction between the satellite and the moon
neglected.
(1 day (ma days
(¥)Yv dayS (&)Y days
Ans. (1)
Sol. TR -
o 9 R [
LE RAS
U
T Y
1
or- H™O
s HWH: \ day
v1. Twopointcharges-:[cand ¢ [lc. constituting 3
electricdipole. areplacedat(-4. .. -)cmand
(4. +« vcminauniform electric field of streng
\»NC. Thework done onthe dipoleinrotating
from the equilibrium through va-°is :
(MNe.em) (MYA. £ M)
(NY.em) (OV.em]
Ans. ()

Sol. U=-PEcosl
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W=t|:|U=U—g=—PECOS\A~°+PECOS~°
ex 1
w=YPE
ext
=Y x(Ex V) (YA) x Yo !
=VgEx)e T
=v¢.em)

Yv.

Ans.

Sol.
o}

pd of

YA.

18

t
g

A galvanometer having a colf of resistance
v+ [ need v. mA of current for full-scale
deflection. If amaximum current of v Ais to
be measured using this galvanometer. the

resistance of the shuntto be .
addedto the galvanometer shoul(ixbﬂ‘ where

Xis
(V) ¢ev

(¥) V¢4 (1) YA
) (¢) 041
I

(I_Ig ‘v‘v‘v‘v

R G.M.

T 1,
IgR=g(I—I)rg
Yeox Vo xFe=(FY=rv. e Y)xIl
rEﬁ .l Er_

X

s Y.‘\AH

Ov.aaly.[0

X =\1¢4
E LI

The width of one of the two slitsin Young's double
slitexperimentis d while that of the otherslitis xd.
If the ratio of the maximum to the minimum
intensity inthe interference patternonthescreenis
1 : ¢thenwhatis the value of xs

(Assume that the field strength varies according to
theslitwidth.)
QDA

() o

1T width)

Y

D\/l\‘m\/ljﬂ )
qrore e
SO o
JOE

My
(¢) ¢

x Ovy v
xd Y

lvx =¥ = vx + v
d
X=0
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va. Given below are two statements. One i ¢v. Whatisthecurrent throughthebatteryinthe

labelled as Assertion (A) and the other is circuit shown belows

labelled as Reason (R). Assertion (A) : The
binding energy per nucleon is found to be
practically independent of the atomic number

A. for nuclei with mass numbers between v

and yv.. Reason (R) : Nuclear force is long

range. In the light of the above statements. oV

choose the correct answer from the optiong (. A (M0 A
, . , (). oA (). Yo A
given below : (\)(A) is false but (R) is true (v)(A i ’
) ) Ans. ()
istrue but (R)is false (mBoth (A)and (R) are true Sol. Both are forward biased
and (R)isthe correct henceR-1.[]
eq
.V oy
DR O_—_0OxA
. \.
explanation of (A £y, Aplane electromagnetic wave of frequency
(Z)Both (A) and (R) aretrue but(R) is NOTthe Yo MHztravels in free Space along the +X
correct explanation of (A) direction. Ata particular pointinspace andtime.
ANS. () the electricfield vector of the wave iys E=4.vVm

. . Then. the magnetic field vector of the wave at
Sol. Conceptual Water of mass m gram is slowly

that pointis-
¢+. heatedtoincrease the temperature fromT to . .
(MB=a.vx . T 7 MB=1.0ox\ T 7
T.Thechangein . MB=1.vx1. T (OB=¥ v x VT ™

entropy of the water. given specific heat of wateArss . (¢)

VJKgKC 7S - Sol. E-BC
L.¥r=Bxrxyo
(Hzero (Y)m(T—:r) .
BO REANTRIVRTS
(" mInDTE (8) mInDTE o
ints ‘0
A P D
ns.
(®) sy P 3 C
Sol. dQ=msdT P. B
- >
T
ds. dQDmsd v
T | AAESATE
DSDElridT= ms In¥f Using the given P-V diagram. the work done
T i by anideal gasalongthe path ABCD is- (v)r PV
0S- min WPV L
T m-¢PV (0)-vPV

ANs .(¢)
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l.w Wi W . M. : .
>0 soco =WV Ve oo ¢v. Asatelliteofmass _ isrevolvingaround earthin
=PV+.~+(—YP><YV.) \
=PV-¢PV acircularorbitataheightof _ fromearth
--YPV v o
T _ L surface. Theangularmomentumofthe satellite is
¢¢.  Aconcave mirror offocal lengthfinairis dipped
inaliquid of refractive index [l. Its focal length in M | Thevalueofxis__ «where \
the liquid will be : andRare the mass and radius of earth. respectively
f f (Gisthe gravitational constant)
) _ M Ans. (")
v
H Sol. (hIfearthisassumedtobestationary
) Of i M /¥
V. -
Ans. (¢) 2R,
Sol. Focallength of mirror will not change because ,," \‘\‘
focallength of mirror doesn't depend on meditm. l\ @ ,’
¢o.  Amasslessspring gets elongated by amount x “\ //’
underatensionof sN. Its elongationisxundefthe 7
tension of vN. For the elongation of orbital velocity v — ViR
(ox - vX). the tensioninthe spring will be. M R
(o N RN Angular momentum of satellite=v _¥_
mWWN (ovaN M [ (R
Ans. (v) - tR v
Sol. kx=oN
\ OM |
kx=vN
k(ox = ¥X) = okx = Ykx X=r o
~ N (ihSince mass of satellite is comparable to the
SexemYxV= mass of earth.
SECTION-B (R/r
¢1.  Anairbubbleofradius .. mmisobservedata ) ARTS
depth of y. cm below the free surface of a liquid - My
having surface tension - . .40 ) /mand density o
v+kg/m: The difference between pressure inside G M
i v ' M AR
the bubble and atmosphericpressure__ " | | N/m. - e
(Takeg=1-m/s) 04RO
Oy
ANns. (v1av) a
MG
Sol. P OYARx
h Angular momentum ofsatellite aboutcommon
OPin=P~+|:|gh+‘T centre of mass.
P.+0g R . MOAR
Y q
Op-P-P :
ah YT veor he Oy vl e L Md%/liﬁ
=lgh- - e 0810
AN
ZYeer 4+ )90 X[ -\
A
=Y14.




JEE-Main Exam Session-1 (January 2025)/23-01-2025/Evening Shift

Inaseries LCRcircuit. aresistorofr.. . a

¢A.  Atsteadystate the charge onthecapacitor. as| o..
showninthecircuitbelow.is lc. capacitor of yonFand an inductorof y.» mHare
AF used. For maximum currentinthe circuit. the
I} angularfrequency oftheacsourceis ' x\.
10 voll radianss.
Ans. (0
\
y Sol. OO
Y
o \
Ans. (%) \/YoU\~“U\~~U\~UY‘
AF
11 \.DG
il 00 oy
Sol \'l:l \Ol:l OD\.
L
Y
geQ
o5+
Q-=-Cv
. ge O
Q=(Ax\~) ) HMD\.H
, 02
Q BID- " E=\'\DC
O Yo 0
¢a.  Atimevarying potential differenceis applied
between the plates of a parallel plate capacitpr of
capacitance v.o[IF. The dielectric constant of|the
medium between the capacitor platesis . It
produces aninstantaneous displacement curfent of
«.yomAintheintervening space betweenthe
capacitor plates. the magnitude of the rate of
change ofthe potential differencewillbe __ |
Vs?
Ans. (\+ )
\
Sol. Célt ol
dv I
0%
dt o 0y. O
pr.oly. O
=\
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VIAIN EXAMINATION—JANUARY 2020

TIME : 3: 00PM TO 6 : 00 PM

CHEMISTRY TEST PAPER WITH SOLUTION
SECTION-A The effect of or. Thelll- Helix and [I[- Pleated sheet structures of
o\. temperature reactions on spontaneity of protein are associated with its:
arerepresentedas:
, (vyquaternary structure
OH as Temperature Spontaneity )
A+ - anyT Non (vyprimary structure
spontaneous (vysecondary structure
By + + lowT spontaneous (oitertiary structure
© - - lowT Non Ans. ()
spontaneous | g5 - [|_helix and [-pleated sheet belongs to secondary
Dy - + anyT spontaneous . .
(2B and Dy only structure of protein. which have hydrogen bonds.
(A and (D) only o¢.  Givenbelow are two statements:
(Byand (Cyonly Considerthefollowing reaction
(DyA)and (C)only
Ans. (™ /\
Sol. .. 0G-0H-T0s R+HYO & . ><
For spontaneity of reaction : IG - -ve
oY, Standarq electrode potentials for a few half ¢ells Statement (D : In the case of formaldehyde
arementioned below: 0
E o 0034V, B, [100.76V I
E°[] v AV YW
aging 07+ %92[ mgH BT (H/ \HL Kisaboutyya.. duetosmall
Which one of the following cells gives the most
negative value of 1G°s substituents. hydrationis faster.
MZNIZntvh||AgOM) | Ag Statement dD : Inthe case of trichloro
MZN|ZntHvh| Mgy | Mg 0
MAgIAgOM)|IMgiiM) | Mg fi
(0Cu | CuctMjiAgaih | Ag acetaldehydey,~ (SI . Kisabouty. ..
Ans. (1) I
Sol. ..[G°--nFE°
Option (VE®=+ . A++.v1 dueto-Ieffectof-Cl.
G - - ; \ '\MY Inthelight of the above statements. choose the
==YxFx)\.0
Y correctanswer from the options given below:
Option () E® ==Y .¥v+ + .v1 (v)StatementItrue but StatementIIis false
==y 0V (v)Both StatementIand StatementIlare true
O0G® ==y xFx(=y.1v) (mStatementIis false but StatementIlis true
‘ A (o)Both StatementIand Statement Il are false
Option (r)E®==y.yv=1.A ANS. (1)
==v.\wV )
DDG°=—YXF><(—\“.\V) keﬁTYA.ISforHCHO
Ve keq=y..-isforchloral
Option()E®=+. A=+ vt Both datais givenin clayden and warren book.
=1V keq < ybecause HCHO and chloral are more
DG°=—YXF>< [

-vavV

electrophilic.
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oo. Considerthereaction
XY@ — Xv(@)+ ;Yx(g)
The

relationship

between the degree of dissociation (x) of
XyY(@) with its equilibrium constant Kp
|Si _ . YKpY
ot ae[gebeveryveﬁ‘/)s)ﬁqﬁ ||——

Y

equation representing correct

xy xOy (NP X ,/ P
P (0 XOr|j-
ANns. (Y)
Sol. ymole

XyY(@)— Xv(Q)+ iY”g)

\-xmole xmole t mole
10X
DPX,YD_XDP
10
Y
x _P
P, 0—0
VO
X /Y
Pv, Dix[]P
ui
a0 x5 [BBS
X X g10x
Dok oo, Po PU /0 PO
Ohoy %%1 ey 010 O
H [ 2 H 0 Y
O |
] 02

0Kp- 5o n LI
- 08—+ 0 p
H\ﬂxﬂﬁmﬁlémﬁj
g

.- Xtobeveryverysmall
X\‘/Y O

OP-

\

N

0K, O

+ Klvy
0O x g.Pf
O

Py

Kyly

x0_*
DDP

0 Kyly [:1

s

o7,

Identify A. Band Cin the given below reaction seque

(MAMMonium

HNO HySO¢ acetate
Al _,Pb(NOm_)@ (mAceticacid
KyCrO¢
C
YeI ppt
(VWPbCly. PbSO:¢. PbCrO¢
(v)PbS. PbSO:. PbCrOs
(*)PbS. PbSO¢. Pb(CH+*COO)¥
()PbCly. PbSO#)y. PbCrO¢
Ans. M
()yAmmonium
HNO HySO acectate
Sol ;@]—) Pb(NOY)Y#} m
(r)KyCrO¢
[PBLrO]
i
Yellow ppt

ov.

Given below are two statements: Statement
I): The boiling points of alcohols and phenols
increase with increase in the number of C-
atoms. Statement dD: The boiling points of
alcohols and phenols

are higher in

comparison to other class of compounds such
anetarghbhefenkapese statements. choose the
correctanswer from the options given below:
(v)Both StatementIand StatementIl arefalse
(vStatementlisfalse but StatementlIlistrue
(v)Statementlistrue but StatementIlis false

(¢)Both StatementIand StatementIl aretrue

ANs. (¢)
Sol.B.P.IM.W.

B.P. lInter molecular hydrogen bonding

Alcohol & Phenol haveintermolecular H-bonding




OA.

Y (Y)+. ¢
(&) . A
Ans. (v)
Sol. .. P°-PlXsolute
and.. v 0.
Ov.O.. ¢
[Xsolvent -\ - Xsolute
=Vv-t
=
o4. Givenbelow are two statements:
Statement () : Foragivenshell. the total num
of allowed orbitalsis given by n.
Statement dI) : For any subshell. the spatial
orientation of the orbitalsis given by -1to +1
valuesincluding zero.
Inthelight of the above statements. choose th
correctanswer from the options given below:
(vStatementlIistrue but StatementIlis false
(vStatementlisfalse but StatementIlistrue
(vmBoth StatementIand StatementIlare true
(£)Both StatementIand StatementIl are false
Ans. (v)

Sol. Forashelltotal number of orbitals 2n

Br Br
Br \)\f
slsclepeha:
r
A) B
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Wheén a non-volatile solute 1S added to the
solvent. the vapour pressure of the solvent
decreases by v+ mm of Hg. The mole fraction
of the soluteinthe solutionis . .Y. Whatwould
be the mole fraction of the solvent if decrease
in vapour pressure is y» mm of Hg s (\) +.1 ()

Magnetic quantum number have values ([ t¢

including -.
The ascending order of relative rate of solvolys
of following compounds s

O D
MDY > A > B> (O (M
O > B> A > Dy Dy>
B)> (A > (O) (¢)(C) > (Dy>
B)> A

ANs. (V)

Sol. Solvolysis or SN {Jstability of carboccation
Stability order

PO

1v.  Match List -Iwith List-1I.

List-1 List-1I
(Isomers of (Ozonolysis product)
G Hho
A m @ (@) @)
B m/ an O
H
¢
O m dIh ) @)
per
HWH
D) | avy O
‘ Y

Choosethe correctanswer from the options given
below :
WA-AD « (B)-AID (O« (D)-AV)
MA-AID« (B)-AV) (O)-(D)« (D)-AD
(A-AID « (B)-ID (O« (D)-AV)
(OA-D « B)-AV)  (O-dID « (D)D)
Ans. (1)
b 35!. Ozonolysis product

0] 0]
is (A) m DDHWH
0]
L (B)m/ O H/lm
O
0] 0]
)
O \©i> 0 HWH
0]
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1v.  Which ofthe following graphs most approprii
represents azero orderreactions
:HT
5
IS
) =
\9)
()
<
o
Time_,
d
~
S
S 3
= O
g ]
(") SS
()
<
o
rime_,
o
. O
S
S
") cg
QJU
<
o
Time_,
—_
Q
~
S
€
Time
Ans. (Y)
Sol. Forzeroorderreaction (AP
Rate =k
@sAggt=a. -kt
tQ
1r. Match List - Iwith List-1I.
Cist-1 Cist-11
Ay [ Bronze D Cu. Ni Fe.
By Brass dh T C€r— Ni— €
- L1/ M | M ITIL i o A Yl
() UNSITIVET COTIT (111) CU«¢ Z1T CU«
tBr—-StainlessSteel+—dW—5Sn

Choose the correct answer from the optiong
given below : (WA-AV). (B)-AD. (O-dID). (D)~
O OA)-AV). B)-dID. (O-D (D)-AD (r(A)-
dID. B)-D.« O-AV). (D)-dD ) A-dID. (B)+
V)« (O-dD .« (D)-D)

htalys. ()

Sol. BronzellCu. Sn
BrasslCu. Zn
UK silver coin0 Cu. Ni

Stainless steel [ Fe. Cr. Ni. C
«¢  ldentifythe coordination complexesinwhich the

central metalion has d configuration.

(C) @sFe(CN)Tz
O

(D)Cry(O - dl— Me): (HYO)y

(E) @sNiFTs
Choosethe correct answer from the options given
below :
()G andE)only (B). (©yand (Dyonly
(B)and (D) only (©A). (Byand (Eyonly
Ans. ()
Sol. Fet@sArgerd
Mt @ Argerd
Fel wsArgerd
Cri @sArgerd
Nit @sArgerd
vo. Givenbelowaretheatomic numbers of some
group ¢ elements. The atomicnumber of the
elementwith lowest melting pointis :

(V)¢ (M
(¥) AY (&) o
Ans. (¢)
Sol. OrderofM.P. ofgroup ¢ : C<Si<Ge<Pb<Sn
element M.P. O
Z=1=C FVY
Z=1¢=Si Ve
Z-vy=Ge arv
Sn YYY
Z-Av-Pb rYVY
1. pHofwaterisvaty.°C. Ifwateris heatedto
ACCeit's pHwill .
(v) Decrease

(vRemainsthesame
(v)H concentrationincreases. OH concentration
decreases
(o)Increase
Ans. (v)

Sol. Withincrease in temperature . Kw of water increases
So. degree of dissociation of water increase

JpH as well as pOH of water decrease.




w. Ide
the following reaction :
cl
(yNaOH. wyrK. v+ atm _aNarCrxOv B
mH: = o PR
") A @58
) A
)
(1) &
Ans. (v
Sol. A is phenol and B is para benzoquinone.
“A.  Consider a binary solution of two volatile
liquid
componentsand yxyandy\ arethe mole
fractions of componentinliquid and vapour
Fhase respectively. The slope and intercept
nearplotof Vvs_ aregivenrespectivelyas :
oftheP X Y
p o0 P
P. P IR
Y pp T
(“) P\. P\. .Br. (2) Pv. PYO P\D
PR PP
Ans. ()
Sol. .. Forliquid solution of two liquids ‘v and ‘v’
Py=PTyy=Pox)
P Po
O _ "o
X\ y\
Po

., OxPo DPyO) Po
ox Uy

4.
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ectivety in
y P‘OD(PODPO)DP
\ y\
g O -
v OPoD D [Poll Pa]
X DP_C)Dy 0 E
0
DSIope:@E
0-°0
(PolPoll

(Intercept- D 10

Given below are two statements about X-ray

spectra of elements :
Statement D : A plot of ﬁ(ﬂ = frequency of

X-rays emitted)vs atomic massis astraightline.
Statement D) : A plot of U - frequency of

X-rays emitted)vs atomic numberis astraightline.
Inthelight of the above statements choose the
correctanswer from the options given below :
(v)StatementIistrue but StatementIlis false
(v)Both StatementIand StatementIlare true
(v)Both StatementIand StatementIl arefalse
(v)StatementIis false but StatementIIis true

)

Ans.
Sol.
J0 J0
Atomicmass
v.. Considerthefollowing reactions
KrCrvOUIKQ@H[AIO Cpfall 4Bz + KSQ
The products @A and @Bk respectively are :
(WKyCr(OHy1and CryOy
(MKyCrO¢and CryOr
(mKyCrOs¢ and KyCryOv
(9KyCrO¢and CrO
Ans (v
Sol. KrCrrOMOKOHIKArO , D0 Kerq |, +KrSOx
éan*g ugBy
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ve. Acompound X"absorbsy moles of hydrogen gnd
X' upon oxidation with KMnO¢ [ H gives

CH3-C-CH3,CH3-C-OH and CH3-C-CH2CH2-C-OH

b & 6 ¢

Thetotal number of [ bonds present  in the
compound 'X'is
Ans. (YV)

Sol. CH3-C-CH2-CH2-CH=CH-CH3

¢

cHf “CH3 I;?ﬂ
OR

CH3-C-CH2-CH2-CH=C-CH3
EH JZH3

éH3 (x)

CH3-C-CH3,

8

+
CH,-C-OH
+
CH3-C-CH2CH2-C-OH

8 8
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SECTION-B
«.» mole of an organic compound X)
containing .7 hydrogen. on complete

corgusbiompracuesd of () is
Ans. (v++)
Sol. Organic compoundcllombllustibi

..agm

(AN

v .4
A
Omole of HINHYO =+ ..ox¥=+.ymole
=moleofHin...ymole
Organiccompound
ymolecompound=+.1x\
=..ygm
[wt of Hatom in one mole compound

Omole of HYO - -...omole

Owt of Hatomin - .-

v
0yv.gm
N

.. wt. 7of H= Wt.ofHinone molecompound,
’ Molar mass ofcompound

e
Oy..
:|_0|:|M

0
vy. Considerthefollowing sequence of reactions.

()NaNO2, HCl
0-5°C

NH
RIS B
O/©/ (DHCLdL — (Molecular formul
& Cl14H14N202
l H (i) NaOH
2 (i) H3CCH2B
CH
3 ©
(Molecularformul
(C16HI8N,O

Total number of $p hybridised carbon atomsiin

major product C formed is
Ans. (&)
Sol.
N Nagé):,cﬂa NE @) (’)le oH OH
OO/ - O,©/ GOTCT dil. @
ot ot ,
én bn N

(A)

; ;CH2

(B)

sp* sp?
O-CH,-CH

J

|
N

@ pr p>
-CH2-CH3

sp’ 3
©

(i) NaOH

S|

vr.  When .. g of aluminium is allowed to react
with \va.. g of oxygen gas. the mass of
aluminium oxide produced in grams is
__ . (Nearestinteger)Given :

Molar mass of Alis yv.. gmo|

Molar massofOisv.. gmol

Ans. (\er)

Sol Al vOr [0 yAlYOr

+

\YA
O:mole
v

AN
Ormole
Yv

Limiting reagent

0 mole of AlyOr formed 1 3 mole

Owt. of AlyOr formed =" )Y
Y

= yorgm
vi. Thebonddissociation enthalpy ofXvllHo

calculatedfromthegivendatais___ k] ma
(Nearestintegen
MXs[ M@+ X@) IH°lattice=A+ - kjmol -
Ms)I Mg IH°sub = 1+« k) mol -

a) M)l M(g)+ exg) BH®i = o+ « k) mol -
X@)+e@lX@dH°eg--r. kjmol -

r M)l X?(g)l]MX(S)HH"f:—zn k) mol -

)

@5Given : MXisa pureioniccompound and X
forms a diatomic molecule Xy is gaseous statess

the
Ans. (***)
Sol. Mo, + ;_X,@ oood MX[ 5
O O
Mg X
O
Mg + X@

CH3

O0BMX goH,, M0 LE.MI § 2B E. X=X
+EGOX) +L.E.(MX)
\
—tee =)o) _(B.E)+=r ) +(=A0)
Y

B.E.=v..kJmole -




