FINAL JEE-MAIN EXAMINATION — APRIL, 2024

(Held On Tuesday 09 April, 2024) TIME : 3: 00 PMto 6: 00 PM
MATHEMATICS TEST PAPER WITH SOLUTION
SECTION-A
. eRINI B 282x
V. Lim__ " "isequalto:
xX0 X B
D 5 3 U S
me ) — iﬁ.?—”l:: 212
o e T
() (¢) e-e’ 'Il-' 1111 193
Ans. (1 My
S (182 %)
Sol. LimeIZIe B(\+|:|‘Y+|:|‘Y‘+\‘|:|)
xK0 X
wa, [ D.R.ofAB-> 353[8, 3@5,6@10 ¢
E&@ﬁﬂl
- Li m
- I;égn@e)—x 5 @ 813 0308 12 [\ yoil-.
3’30300 1
_ Lim(®e) In X1X 2x ®2x ]
xR0 2x2 Y=y
=(—e)x(—Y) i:e D:E
202 3
v.  Considertheline L passing through the points J36T9036 9
(v« vemand(y. v o). Thedistance of the point AB- 3 D§ 03

11119 . . x
@%,?,?@ fromtheline Lalongtheline v Leto 1DDy'EdI[H|:|y(t)dt4 . DXD Yo

3X Mll |:|3y &11 D3Z,|;|19 isequa|t0: y(')= ~.ThenatX=hy"+y+\isequa|t0:
Z

2 l (V)Y Y)Yy
(MY (M)¢ (Y)o

™ ” VA
Ans. (1) ()1 k.

Ans. ()

Sol. JIKXY'(x)XOyOxO
so. X1 B2 1283 IR0y ()R
N1
xRl yR2 zK3 i gﬁﬁﬂ

0 0 0 - O

1 1 )
@%ﬁl
00 0y2



Sol.

Sol.

O00simy =x + c. siny=-x+c
x=v.y=+0Oc-.

simy=x.asyll.
sinx=y

O d_ Kcosx
y

2d

XXsinx
&5

[-sinx+sinx+1)=1

Letzbe acomplex number such thatthe real part

of zNW21

zK21
|z-C+Ab|isequalto :

iszero. Then. the maximumvalue o

(MY ml

() v (A

Ans. (v)

M2 —ZX21

N1 . “X2i
7zZX217X21zX4 (K1)

XzzX2ziK2 zik4 (X 1)X0

00vizj=aljzy=v

‘ZIZIX6®8M‘ - MI10X2K12

X0

The area(in square units) of the region enclose

theellipseX+ryZiainthefirstquadrantbelow,
theliney=xis:

3
v 300 D)
300y S
3
™ 300 (v 300
ANns. (Y)
2 2
T_D_ a)l

d by

X2D3X2D1D2X'—\A O xt 9
8T8 2
2
3|s]‘l||18IZIx2dX
el
N
')
1 Bk
_ 1 geJBERY 18w X F
SO 2 3205
12
1 0 0o
- o 2 Emggg
B0 220 2 6

Required Area

ol Diso 9301

2 2476 4 543
0.3X
Letthe foci of a hyperbola H coincide with the foci

of theellipse E :EXIZMZ] DD y E%Fland the
100 75

eccentricity of the hyperbola H be the
reciprocal of the eccentricity of the ellipse E. If
the length of the transverse axis of H is [ and

toejaggth afisss [, thenvl + rllisequalto
(VD vey

(Y)Yvo
¥) yYvv
(&)Yeo

Ans. (v)



Sol.

Sol.

ey

|| 75 -5 1
ev=- 10— 00—
| "|,| DIOOD 02

10
ey=y
EYGVRIM S ECTIRY
vaev-y.[la- ED 2a 5
ooo-. 2

b2

s=v+ __Nb2K 3a2
a2
5
b- *
VRS
DD=°~.-"§

vlsvd=vxvosvyxvoxy

=YYo

Two vertices ofatriangle ABCare A(r. -vyand
B(-v.v.anditsorthocentreisP(\. v). Ifthe

coordinates of the point Care (. [l and the cef

ofthe circle circumscribing the triangle PAB is
(h. k). thenthevalue of +[)+ v +k equals :

(V) o)
Mo
Ans. (v

(M
(&) Vo

Co, o

D)) D

ntre

Sol.

MAB=i O MDP=45|,
XS

Equationof PCisy -1 - iIZIme ....... )

MAP- 2 O0vIMBC=+1
2

Equationof BCisy-v=(X+v)......... )
Onsolving (vyand ()

X+2=D§D\DD2X+H=oX—o|:||:|=Y\

O0-y=x+0=vx

D+|:|: 1Y

Equation of [l bisector of AP

Y=o = (X=Y) )

Equation of [l bisector of AB

y-\= EMxDl ............ (&)
4§ 2K

Onsolving (v) & (¢)
5

X=-¥)¢=0oX— _
2

19

X= __[1h
2
(23
= " [k
y 2D

O0vch+ky=-sv

Ifthe variance of the frequency distributionis vv. .

thenthevalueofclNis

X C [ ¥C YC | C [ oC ]
f vy 1 v 1 5~ 1 v 1
(Mo (VA
v (O
Ans. (v)
X [ C T yC T yC T CT oCTT
1y L \ ‘ I | V|
! | | | |
<K (2K2K ?15&6)C D227C

C ]

C



c2 222 032K 42052 062 O Statement-II : Inatriangle ABC. cosYA + cosyB

Var (x)=
7 +cosyCll- E .
2c 2
7 (1) Both Statement-I and Statement-IIareincorrect
92c2 484 (v) Statement-Iisincorrect but Statement-IIis
= . [c?
7 correct
X644K484Ke [H0c2 (v) Both Statement-Iand Statement-Il are correct
) 49 H 49 (¢) Statement-Iis correct but Statement-Ilis
2 incorrect
1608 1600 gmomy
Ans. (v)
1. Lettherangeofthefunction Sol aRIR2 3K’
fx)= 2Xsin 217( X cos 3x X D IRbe @sa bf“k&g aﬂzi'\ﬁjf\xkf\

Iflandarerespectivelythe A.M.andtheG M.  aNrXalb;-a.rKQ

ofaandb‘the% isequalto : O-alHIrdbTdo
O a0 ridbO
M J2 () ¥
-2 N a-aXXXa +Xa. b
j (8
VU ve=—vlO0O=-v
Ans. ()
[k _ _
1 A om0 oo 2
Sol. fx ] 2 2
2K sin 3x Mcos 3x
3i—k”
PR 2 28 2H 2 2
b Statement d)isincorrect
O _ald 10/  BOo
= Dzﬁ.’% DQ lB D'\IIQH cosvA+cosYB+cos vcll ,%
O [—I '2 [l A+vB+yC=xll
=1|I2L‘ED|&E YyA+YB+yC=¥
2007 Np) I'Il Dﬂﬁ cosvA+cosyB+cos yC

=—\-¢C0SA-cosB-cosC

202 Y D-v-tx Lpglpl
\+. Betweenthefollowing two statements : 222

Statement-I . Let aXi'X2j"K3k" and N

bX2I'KMk".  Then the vector ¥satisfying Statement (I)is correct.

allrllallb and a.¢[l.is of magnitude JI0.



VY.

Sol.

\Y.

Sol.

E *Ksin msagos IZM@dE
lim [ 2 O isequal
w3 ﬁxDD . @
to: J QM

O
) on2 (Y) Lm

8 10
") @ (€3] Sl

2 9

Ans. (v)

i O O4in(2x) X cos(33X

X8 5 2@ X @M%

X2sinxcosxNcosxX3x 2

= lim
x® O
8 Z%X@X%
D2smxsuﬁiﬁxg sinﬁzmx U
= hmD O @)@
XNDE D TD

1171
=
.
b
|I:I
[
e

41

The sum of the coefficientof ¥*and x"in the
binomial expansion ﬁm Di xm/ﬁgs :
0 O

)Yy /e

(G RAFAR!

()14 /\1
(¢) V4 /¢
Ans. ()

T, = °Crifs " k™" O

r 57 H
oo (IR ¥
. cﬁﬁmrm

VY.

Sol.

for coefficient of X'. put6 D? DE D%

5
gir=o

] Coefficientof ¥ is = 9(:5 % ﬁ

For coefficient of X”°. put6 D? D% O [%

Or--

Coefficientofx’* , * Eéﬁ
is C

n-c. 8.6 ¥

LetB - Ei ?EandAbearxwmatrixsuchthat
0
AB=2A.IfBCB-AandC+[C+[i-0. *
thenyll-lisequalto :
Q)RR My

MA (£) )

Ans. (&)

BCI_3‘=A
0(BCB)BCB)-A'A
IBCICB-A
0BCB-A -

[ B(BCB)B=B(A.A)B
From equation (1)
C-AA'B

C:=B

AlsoAB=A
JAB. A-AA-T'
JAABA -AT -
BA-A

Now characteristics equation bf Cis
|Cy-01; =+
B-01;=-



V¢

Sol.

gg 3
0 =

1 50
ODo-De-h=r=-00-0+s)-v=-
DD_HD+Y=~

00-<B+vI-=-

0C-4C+¥I=.
0--+

O-v
Ov0-0=¢+1=1.

Iflogey=rsin —'x. then (v -x)y -xy'atx =

isequalto :
(o el
Ans. 3

InXyXX3sinX1x

1" Xy [
N @@M}m%y 0

ooo

1 3sn@¥lO 5 O
Datx Oy e Bl 08 dhe

1
2

Vo.

Sol.

O 1§9DD

Ny = 52 EKIe %E

[1x }thﬁi D3S3e D—‘Jll3 .

O

H 20
S0 10
3e2 =
*Fd

M 1 Mm;{y' atx®)

:0_ 1010, 350 65
03e 53%55%2ﬂ ED%

3/4

Theintegral —cos2cot ! Im pr isequal
L VKX 7

to:

QO EAVA (V) /¢

(M /Y (O=\/¢

Ans. (9

il Dtanzﬁran
) V10OxU «

d
1';1 [Jtan Dan | XH
ﬂle

Lot

Dlﬁtﬁdx_ TR
1/41D%1E{D
Dlﬁt%

3/4 DX2

B
. —mxKd as
1|/;| )E' HM

/4



V1.

Sol. Tlarnley

V.

Leta.ar.ar.."...... beaninfiniteG.P. If

larnlev and davrrn=avsv. the

nX0 nX0
equalto :

QAT (Y) 1
(M) YA (¥

ANns. (&)

nXO

a+ar+arvl-ov

2 19746 il
09746 .......... .. an
1Xr3
a3
(D3 (l 1)’
D D19
- 9717
107

On solving U_23 aner% (rejected)
a=1a

2
Kak18rX19X1 8X 3 K31

Ifanunbiaseddiceisrolled thrice. thenthe

probability of getting a greater numberinth@j

roll than the number obtained in the (- roll.
i=y.r.isequalto:

(V)Y /ot
(Y)Y /ot

(¥)o /ot
(¢8)\ /ot

Ans. (v)

Sol.
N a+ ;l'maigutcome&*w

Probability of getting greater number than previous

AL

Sol.

Favourable cases =3C

C, _ 20 _5

one-=_3[] 0
3 265y

Thevalue of the integr@loge&ljﬂﬁ IXdx

is :

€)) l.,I'SIE JMloge 4‘45-%
O 1§2 O
Dg O
m 20,/5 Olog, D—liLED
0 ¥ o
D7|Z|4 0
/5042 Olog, i
[l [l
07K45 O
& 20 /5 Olog, Dﬂgtﬂ
."_
g ~ 0
ANns. (v) U U

IX m log JX_Z%I de

N

Oxlog, [x Jx Ol E"] D.‘.X2D de

DlD xB201

H

x2 01

Oxlog, mD._.fx [l IEL]X D1|
|2—'t|0g gﬁ SE 'SD

D log, DlD\."Z E.‘.'TD
Hidg 20,5 Ejﬁ Olog, (P 01 [d.2

Olog, 2.3 ’ 0.5 Olog, LPod)



4.

Sol.

S

042 045 Olog, g—re
0~ JZWT

[
X4 /50
042 0,5 Olog, %@

Let 0.0:0 « [.betherootsoftheequation

;(_,*."Zx 0.3 1o . LetPn=0-8. 7IN. Then
MI}EMIQ,”ZIZP" +|:|ﬁ|:|\~|:| Pyy-\\P

equalto :

(e 2P,
. 3P
(CORRIN ) o

O\ 3P

Y

Ans. (1)
X28 2R RO (-

200 & J@nmo0
dRnX2R
AR a0 0 38 R0

W
Subtracting

oo @0 o0t 000N O
P, 0.,/2P. 0./3P 00

PutnX10

P 0,2P, 0.3P, 00

n 9
0.42P, 0.3P, 00

1R 3:Bse, ool 1RO, (]
X 0 KX 50

Yis

let al2iBRk",  bENIRK",  cRERK",
wherelland [l areintegersand Il - -v. Let the
values of the ordered pair (. [l) for which the area

of the parallelogram of diagonats allb-and bllc
is V21 . be . 0vyand dr. Ov.
2

ThenlyD0v-0 vvisequalto

(V)WY (Y)ve
()Y ()4
AnNs. (¢)

Sol. Area of parallelogram -y | thd¥

n

\ Ny
A= yl@obobdoo D“Y
so‘an‘DiADDjAD vk”

p0c00i~00;"
Py

[apb[dEpe L] o 7
o O

- o n do oKaon
0

@ob boe| o, A02040000)20,7

40020400200202000v»
02 050 012 017

02 0500 029
and [0 = -+

and givenllillareintegers
so.

O-=v.0=v
or

O-v.0--v
[Oy:H0 0 ]
@ e

O0RO1"002002 0 90 4006 M8



AR

Sol.

YY.

Sol.

SECTION-B
Considerthecircle C:x+y=¢andthe parabola
P . y=ax. Ifthe set of all values of [l. for which
three chords of the circle Con three distinct i
passing through the point . .)are bisected by
parabolaPistheinterval (p. ). then(xq-p)is
equalto
ANns. (A+)

JM(X“y\)

(othoet)

s

(0

T=S\
XX+y yy= X7 Oy
Oxy = xnlyry

Oovty=st+ast
O=vtea

O8]ty
Y

Also. st+yitSs> .

' t=—\’+\|l'o_

DD4D%.'E

DDD(A‘ ¢+ Y0) -.,."_

Org-p)=a:

Letthesetof all values of p. for which

fOO = (PLIP +A) (SINYX'=COSYX) + Y(Y = PIX + V

does not have any critical point. be the interva
@.b). Thenyviabisequalto
Ans. (voy)

foO==(pL1p+A)COS ¢N+ Y(Y=PIN +V
fox) = +(p-1p + A sin ex+ (e-ypy [ «

sinex (] Yp-t

«pOoE Omn

nes
the

Y.

Sol.

SingxK Ap‘ﬂ)lp”lﬁl
pQd2

sin4x X J_(_p]lu

\

~plio

onsolvingwe get

% prioy iR

\ q
Hencea-=y .b_
Y

[HA

[ \1ab - vor For a differentiable function f : IR [l
IR. suppose f'x) = vfoo + 0. where DD IR, f(o) =

and

limfoo=v. Thenaf(-logev is equal to
xO0oo

Ans. (1)
4y g

y

d

I¥=e DD‘“dQ%'“X

ly-e . g 0iox

Oel™ e

eX_
y L

(€7

U ~clerx
YD?D

onsubstitutingx=+.y=\
xO0-0.y-v

wegety=-v-1e™
sf(-loger) =



Y¢.

Sol.

Yo.

The number of integers. between .. and ... Sol.

having the sum of their digits equals to \¢. is
.Ans.(vo)N=abc

All distinct digits
a+b+c=1¢
a 00y
b.cll¢-toa
by hitstrial :
(e 0c Y)

A cases
AcTe D) (A€ &0 Y)
e e ) V) (A & Y)(KacYeY)
0. +) Y same. v
(vi ¢cv)  vdiffra+c-=

an v¢ by values

(Vc 0« Y)

a=b:c

(eS|

O
(&) Total

(04 2)
o
(mr)DvDle

0
Ver)
0

= ¢ cakes
(iii) allsame :
va=\t
a- ¥ xrejected

. cases
Total cases :

Hence.

AxYV+Yx(8)+ ¢

= A+ YY Sol.
v

Let A-¢xX.y): yx+vy=yr.x.ylN»and

B - ¢x : x. y) [ Ay. Then the number of one-

one

functions from AtoBisequalto ___ | 0

Ans. (v¢)

Sol.

YX+YY =YY
X=VX Yy-=yvV

=¢X= Y=o

VX=3Ve Y =¥
y=\

A B

G V)

(¢c o) ¢

Ve ) v

Grcd) oy,

The number of one-one functionsfromAto B is
equalto &

LetA.Band Cbethree points onthe parabola
y=1xandletthelinesegment AB meetthelinelL
through Cparallel to the x-axis atthe pointD. Let
Mand N respectively be the feet of the
perpendicularsfromAandBonlL.

Thenw}fﬁs equalto

O CD @O
Ans. (1)

@t’. vatv

Myg 0P

N Dva(t\ 0t

ity at OO

0o at oot ott, ott, gyt
0o poatt, gtt mtnl
AMDTa(t , Otry 00 BN&lt, Otry 00

cpl ‘at“~ Dq]D

ad



o o o d

Yv.

Sol.

YA.

2O

O 0Oa

t otved tvtth\trL]
afrar v )
o 0@ |0 ot Ot t, Ot |0

CDDa(ﬁ[ . torHo )‘D

CAM-BN O vact1 o) -vactyotyd

[ 0
HCD % a@ vty E

o U [%jmmm]aem, 0% O

Thesquare of the distance of theimage of the

. . xX1 y zK2
(Teheoyin theline 3 DZ O . fromthe
originis____ :

Ans. (1y)

M >h=di+2j+4k |

&)

)-{(‘h\‘o)
LetMced + v ¥0. <00+ v)
AM-bl.
0 all-vesel-verill-vr=.
0o vall=vs
o 0=y

M(Z‘Y‘ 1)‘I=(Y‘\~¢V)
Required Distance ?ITHTEIﬂT S
Ans. v

A g ! g.og ! E
O a2 OO0 K

ol - 1 . 1 3@
E;m N3 65 2024 K202

= 1_ . thergis equal to-

2024
Ans. (v )

Doint

Ya.

Sol.

Sol.

\ \ o0
E‘H’Q% \‘D”DDD\“\Y H

ooy Y Yoo o

0 v ogg o )
EEEDT% D?HD'DEVWD\HHHED'”
0

0 @‘H\“;‘% \YD-DDD%ﬁ
fediotoifpo

\
DTDZHYD 0. D ﬁ
DD@‘H'Q%—D DD; \Yﬁ

H
Y. YY‘HD

\ \

0
H-we

D%LlELD 0

\ 0 \
Dr~vz E%]D:D 'DWD] B

a0 \ 0 \ D D \
1= R T A s e

\
AN
VY ey Yovy

O=))

Let the inverse trigonometric functions take
principal values. The number of real solutions

of . O
theequationysinx+vcos x= —_«is___ .
Ans. () >
0 \"COSD\XD Y_D
<]

20

0

0 O0cosxtl

npo cosdl B3O

0

Not possible
Ans. .



Sol.

Consider the matrices;A% DSDB moﬁ][

andX- XU Letthesetofallm. for which tH
M

system of equations AX - B has a negative soluti

(.e..x>+andy> . betheinterval@.b).

thenJAdmisequalto

Ans. (¢0+)

01 050 | gl
DHDr mDD DmDD
DDXD

yD
YX=oy=Y: QY
¥X+Mmy=m e (Y)

ym [x.

UOYDsmrfivs

y>+o O m#_@im U

X0 Yom
ymtuyo

X>+ [ mBE_@iﬁ

A

X

0m H [e ‘ O
H
|A|=wm+\o
Now.

. (Em [y o)dmullmfimy 5

— D\c

BH Yo YYoD
D

YYo E
D8DTD2°'

 —

e




PHYSICS

TEST PAPER WITH SOLUTION

SECTION-A vr. Thetemperatureofagasis-va°Candtheaverage
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v1. A square loop of side o cm being moved va. Thel-Vcharacteristics of an electronic device
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orbitofradiusyR.If ___Jenergyissuppliedto
1

the satellite. itwould revolve in a new circular
orbitofradius :

(useg-\.m/s. R-radius of earth)

MY.oR MmrR

m¢R (1R

GMm
Totalenergy =_y(xR)

ifenergy-_ ‘R isaddedthen

0GMm . ¢RIGMm
[l [l
¢R 1

Yr

where ris new radius of revolving aglgjsg;M_

maR :¢R
ngD .

vr[yv.OR  v+¢R
[ ; UJ < U

O Dm%R (m=1+kg)
A

[]103 OR'
Yr

(R R
O_0O_ 0Ok
T

r=1R

sy. Theeffectiveresistance betweenAandB.

resistance of each resistoris R. will be

Y A
M rR () _y_
¢R
oR
w 0
Y
AnNs. (Y)

Sol. From symmetry we can remove
resistance.
New circuitis

O
O
R /_%\ R
A —Ahah w Ahi—a B

Ahdh—e B

two middle



¢v. Five charges +q. +oq. -¥q. +rq and -:q are
situated as shown in the figure. The electrig
flux due to this configuration through the
.+\~q
v
4p) _q €3) ﬂ
[, L,
Ans. (v)

Sol. As per gauss theorem.

QﬂGQ%m

L,

0-
D.
¢q
0.
Aprotonand adeutron(g=+e. m=v.-u)having
same kinetic energies enter aregion of uniforr
magnetic fietd B. moving perpendicular to

¢t

ratio of the radiug rof deutron path to the radit
P

of the proton pathiis :
(MDY

(V) V): __,I'T
) (VY
Ans. (v)

Sol. Inuniform magneticfield.

! 0
SincesameK.E
m
ROX _
q
Rd m, qp
0 eutronD |ms 0 0
proton I'll U4
0 Og2010

0ag QBELQTD\DED

n

UV light of ¢.\»r eV is incident on a
photosensitive metal surface having work
functionv. v eV. The maximum kinetic energy
of ejected photoelectronswillbe : (1) ¢.\v eV (v
v.avreV myev

(ov.yieV

to.

ANns. ()
Sol. E

ohotorr (work function)+K.E__

DDDDDDDDDDDQJQDDDK.E

(0K . Emax ' €Y

The energy released in the fusion of v kg of

e hydrogendeep inthe sunisEandthe energy

released in the fission of y kg of Uis E. The
ratio]E_L‘J isapproximately :

(Consider  the fusion reaction as

z}HDYeDDi vHelvvl+00v+.vMeV.energy

releasedin thefission reaction'ofis v.- MeV

per fission nucleusang N =1.+vrx\ )
(Ve vt
(&) Yo.1

B. Th&Va. Y

(¥)v.1y
Ans. (v)

Sol.

Us r

. .
Ineachfusionreaction {Hnucleus are used.

Energyreleased per Nuclei of H=' MeV
¢
[ Energyreleased by v kg hydrogenH(E)

= L_DNADEZ_VMEV

&
[Energy released by v kg Vranium (g)
- 1 OnADY - -Mev
So.
Epi Ovrol ¥

Ov. At

[ Approximately closetov. 1



¢v. A real gas within a closed chamber at vv°C . A\ kg mass is suspended from the ceiling

undergoes the cyclic process as shown in by a rope of length ¢m. A horizontal force

. 'F'is applied at the mid point of the rope so
fHY s obeys PV - RT equation for the path At

B . The network done inthe complete cycleis

[

that the rope makes an angle of ¢0° with
respect to the vertical axis as shown in

@ssuming R=4J/molK): figure /it ipudenfFis -

&

A E ,{:»}:',,“"
PIN/myy L A ’ ;}-T
""I.
A
h Y i
-
L oahS ny B
SN Ty
Y t \
HV(mS @-l
o 20N (MN
(V) YYo) (Y) Yo | JY_
)
R (8)=Y+] ") N (VN
\ EJT
Ans. (v)
Ans. (9
Sol. W= [RdV (Assuming T to be constant Sol. Tsinso®-F
RTdV TCos:0°=T=)xg
D Otanse®=
- RTVIr gv g
. O0F-1.N
. o0y 8- Aspherical ball of radius 1x1+ mand density 1
=AxYeex _

o
H H kg /m falls freely under gravity through a distance
h before entering atank of water. If after entering

—
H5mg v

Y:‘MJ in water the velocity of the ball does not change.
V!C: [LdV\m—w 0-v-J thenthevalue of his approximately :
We | (The coefficient of viscosity of waterisa. ax
¢ N's/m)
O0OW,.=Y+2) ()Yrarm () ¥rsam
Note : Dataisinconsistentin process AB. (¥)YorAM (£)¥raim

So needsto be challenged. ANS. (v




YgRTJB OUL
T g

10 [] 0110

.
Vv vo [lyer
O Vr B Brtfirr— :
00V =vve.o
T

Sol. V

when ball fall from height ch)

vo f7gh

oVy o
h D Yoy'AM

ABE.

or. A
| ﬁ .|.|\x

In the truth table of the above circuit the value

of XandYare:(Wyc v (¥«
(Y)\4 .
(2)'4 ’

Ans. (V)
Sol. Forx
B ) )
‘ E
\
X =
Fory
y=A
=B \ E

SECTION-B
ov. Astraightmagnetic strip hasamagneticmoment
of ¢¢ Am. Ifthe strip is bentin a semicircular

shape. its magneticmomentwillbe ... .. ... "/Am
(Givenl- "
\4
ANs. (vA)

Sol. Magnetic moment of straight wire - mx[ - ¢

X

O

Y
K- [R

Magneticmoment ofarc

=MxYr

\’

in]
L EOT M,

oY. N O
Aparticle of mass . ¢+ kg executes simple
harmonic motionunderforce F=-o-(Nm)x. The

=M x

time period of oscillation s s. The value of xis

Yo
(Givenll -
Ans. (vv)
Sol.m=.0.kg
==0+(X)
ma=(-o+X)
v.o0d=—0'X
a=(=\++X)
we e O00w=n .00
YD v ERARE
V[]\o DEWH
A

vy

Yo Yo



or. Acapacitor of reactance ¢¥ll and a resistor of [b DD [H]HNm*
. N . . . Ut[l/\ ryNmy /c
resistance ¢[] are connected in series with
an ac source of peﬂ.kvalue AYV. The power

dissipation dnzet[l i, Chy= V177 =1INM /C
Ans. @y thecircuitis .. .. ..........W. °®* Acircular disc reaches from top to bottom of an
inclined plane of length |. When it slips down the
ol ), _|4|».,.111 R=¢ 0O plane.iftakests. Whenitrollsdown the plane
' A \
' | thenittakealtﬂ[gs‘where[lis
020
Ans. (v)
Sol. Forslipping
) a-gsinll
DR
z- RTOXTT 0 golathd [
- Je o8& oo \
‘.'I Forrolling
W
v, - N g - gsing 9sIN0 G RO
J_ u ‘DRT 0 "0
I - rmsI]_l]\A i
ms. —_— X ‘ Ygsin
’ R w R —
Power dissipated =1~ "~ Vxe= (VD N

s Anelectricfield80rxiHNCl existsin space. A c0d_a il

cube of side ymis placed inthe space as perfigure
given below. The electric flux through the cube is a0t - _ T~

[ 5 ‘l'l_ L[]
..Nm/C. 'hl*gs'nD \ 1l|gsm[1

oI

o1. To determine the resistance (R) of a wire. a
circuit is designed below. The V-I
characteristic curve for this circuit is plotted

RS >X for the voltmeter and the ammeter readings
—YM— asshowninfigure. Thevalue of

Ris ... 0.

Ans. (\V A
Sol . V\~k|:| L

Ya

<>
<
O

t(
3

-

i

il
Il
b

(vev)  X=¥ X=¢
E g A

i




I(mAY]
3 7
/’I
V4 1
I
7 1 1
L7 1
A | 1
71 1 1
200 1 1
7’ 1 1 1
¢ ! M Vivolty
ANs. (Yo++)
v+ ¢R
sol. Reqll
Vot DR
E=:V.I=ymA
- el e ORI
IgReqn 0" OD—vesR
O0vy.R=¢+..++¢R
ViIR=¢v0es
R=vyo..[
ov. TheresultantoftwovectorsAandBis ~
perpendicular to Aand its magnitudeis half t
of B. Theangle between vectors Aand Bis
ANns. (Vo)
A
sol. R=B/20
. a0
B
AO
Bcosll - E
Y
gid=+.e

So.angle betweegn &B isq4.°4+1.9-15.°

oA.  Monochromatic light of wavelength o+« nm is
used in Young's double slit experiment. An
interference pattern is obtained on a screen
When one of the slits is covered with a very
thin glass plate (refractive index = 1.0). the
central maximum is shifted to a position
phavgiu $hyrogreu preditbyditreess of the glass-plateis

Ans. (¢)

Sol. d0-vt-nll
(V.o=Vt=gxorexyem
=¢vvvxyi'm
t=¢m

oa. Aforce(xiyx-o)Ndisplacesabodyfrom
Xx=ymtox=:m.Workdone by this forceis

).
Ans. (eA)
sol. Wl TIEdx
X,
¢
wollyxyx-olldx
hat
Y
WOxrOxvOoxO
0 U
WO+ Oy0j0e )

1. Atroomtemperature (vv°C). theresistance of a
heating element is ¢:0. The temperature
coefficient of the materialisy.¢ x ¥-°C'The
temperature of the element, when its resistance is
62K, 1S ...oennnen °C.

Ans. (veYv)

Sol. R=Ro+00T)

Weor @iy Y. ex ) T
OT=1...°C
0000oooooooooogoc

M M 1
Oy~yvOCQ




1.

CHEMISTRY
SECTION-A

TEST PAPER WITH SOLUTION
)

The candelais the luminous intensity. in a givenSol. CH-CH-CH-CH  dID

direction. of asource that emits monochromatic

radiation of frequency'A' x { hertzand that has

aradiantintensity inthat direction ofwatt per

IBI
steradian. 'A'and 'B'are respectively

c\l\,g‘.opand _

(Mot and ar

(\Mzo.and _

() g0+ and Ay

Ans. (v)

N
NonPolarR.S.
More No of covalent bond

or
CH-CH-CH-CH D

.00
Having -ve charge on more
electronegative atom

. o-
CH-CH-CH-CH D

.00
Having -ve chargeon less
electronegative atom

Stability orderIII<II<I

Sol. The candelaistheluminousintensity ofasource «+. Total number of stereoisomers possible for the

thatemits monochromatic radiation of frequency

ay.

radiation of frequency c¢+ x v+ Hzand has a

radiantintensity in that direction of w/sr. Itis

TAY
unitof Candela.

The correct stability order of the following
resonance structures of CHr-CH=CH-CHO is

10:0 10:0
H | |
CH-CH-CH-C-H  [rCH-CH-CH-CLH
I II
He
(] CH-CH-CH-CH
11
WMIT<III<I
I <II<I
I
(I I<III

ANns. (Y)

givenstructure:

B
rBr

() A (v) v
() ¢ (€I
Ans. (1)
Br

Br
Sol.
Br

There are three stereo center
So No of stereocisomerZy=a

1¢.  Thecorrectincreasing order forbond angles
among BFr. PFrand CllFris :
(v) PFy> BFy > ClIFy (v) BFr> PFy> ClIFy

() ClFr > PFr > BFr (¢) BFr=PFr > ClFy

ANns. (v)



Sol.
. F
L
AN ANy 0
F~ ‘“ILF II";
Fgﬁq\F
F
Orderofbondangleis
ClIFr> PFy> BFr
1e. Match ListIwith ListII
LIST-I LIST-II
(Test) (Observation)

A [ Brywater test| I. Yellow orange or
orange red
precipitate
formed

B | Ceric II. Reddish orange

ammonium colour
nitrate test disappears

¢ Ferricchioride IT—Red colour

test appears

D. A3 Z—D:\‘}Ptcbt 1V b|ue‘ (Jreen
Violet or Red
colour appear

Choose the correct answer from the optionsg
given below: (\) A-I. B-II. C-III. D-1IV (v) A-IIL.
B-III. C-IV. D-I (v) A-III. B-IV. C-I. D-II (¢) A-
IV.B-I. C-II. D-III

Ans. (v)

Sol. (A)Brywatertestistestof unsaturationinwhid

reddish orange colour of bromine water

disappears.

(B)Alcohols given Red colour with ceric
ammonium nitrate.

(O)Phenol gives Violet colour with natural fer]
chloride.

D) Aldehyde & Ketone give
Yellow /Orange /Red Colour compounds with
v. ¢-DNPi.e.. v. ¢-Dinitrophenyl hydrazine.

h

r

.

Match List I with ListII

B Ni-Cd<cell

“C. | Fuelcell

CIST-I
(Celly

[ Leclanche |T.

CIST-II
(Use /Property /Reaction

~

[ Eoergyts
of combustionint

(@]

cell
electrical energy
II. | Doesnotinvolve
anyioninsolutior
and is used in
hearing aids

I

V-

Rechargeable

~Mercur Reactionatanode

ycell Znllzn+ve -

Choose the correct answer from the options
given below: (v) A-I. B-II. C-III. D-IV (v) A-III.
B-I. C-IV. D-II (v) A-IV. B-III. C-I. D-II (¢) A-

II. B-III. C-IV. D-I

Ans. (v)

Sol.

.

C

A-1V.B-III. C-1. D-II
Match List I with ListII

i ™
sl
‘ sl P
1 . N 2\

LIST-11

i dsp
[ dsp’

Choosethe correctanswer fromthe (')"ptions given

below:

(»A-III. B-1. C-II. D-1V
(m)A-IIL. B-II. C-IV. D-I
(vyA-I. B-III. C-II. D-1V
() A-III. B-1. C-1V. D-II

ANs. (¢)



Sol.

A

+2
(A) K [Ni(CN)[®

ONi{0esArasrd :3CNis S.F.L)
Pre hybridization state of Ni
mmmr 1 L[]

3d T 4s 4p ?
dsp’

(B) @Ni(CO) s

Ni [l @sArgs vdis

COisllS.F.L . sopairing occur
Pre hybridization state of Ni

'_1J_1I.jl3l-_ld_1l-_lll |4:||_IEI_I

sp
(®) H0<NHV> 1|:|C|\”

Collt. s Argerdss.

With Cd*, NH3 act as S.F.L

|]L|n;111| 100 [T 171

4s 4p
dsp”’
(d) Nav @ CoF
Co™ wsArgevydE I0W . F.L)
A0 CT T T 1
3d |ﬁs 4p

4d
spd? |

The coordination environmentof Caioninits
complexwith EDTAis :

(V) tetrahedral

(vyoctahedral

(msquare planar

(o) trigonal prismatic

Ans. (v
Sol. EDTA [lfHexadentate ligand

@Ca(EDTAY:
So Coordination environmentis octahedral

14,  Theincorrectstatementabout Glucoseis :
(v) Glucose is soluble in water because of having
aldehyde functional group
(v) Glucose remainsin multiple isomericformin
its aqueous solution
(v) Glucoseis an aldohexose
() Glucose is one of the monomer unitin sucrose
Ans. (\)
Sol. Glucoseis soluble inwater due to presence of
alcoholfunctional group and extensive hydrogen
bonding.
Glucose existis open chain as well as cyclic forms
initsaqueous solution.
Glucose having 1Catomssoitis hexose and
having aldehyde functional group soitis aldose.
Thus. aldohexose.
Glucose ismonomer unitin sucrose with fructose.

Br
Ve @)\KCH OKOCNDlclIMajor Product 'P!
3 o

Inthe abovereaction product'P'is
OCH
CN " CN
Q)] CH (Y) ©/L\T/
<2) Ans.WOCH' €3) mCH,
M
Sol.
(*Br M ‘v‘ll CH,
lCN‘
CN
OCH

Due to NGP effect of phenyl ring Nucleophilic
substitution of Brwill occurs.



\AM

(®) Ans.CHYCHr—CfIiI—.IEHY
(mSol.

|
CH37CH27|C7CH 9. KOH 3 cH2 “ ¢ - CHB

Which of the following compound can give vr.
positive iodoform test when treated with
aqueous KOH solution followed by potassium
hypoiodite.q
(» CHCH-CEHCH
Cl
() CHCH-C-CH
&

(v) CHyCHYCHYCHO
0)

Cl OH

(|:1 J)H

|

Major product of the following reactionis
CN

aluifuiadSles]

OCH
CN

—H20l O £OCH
| CN
CH3 - CH2-C-CH3
KOIl
€3
CH3 - CH2 - COOK + CHI3
Yellow ppt o= ™CH
Ans. (v)
vy. Forasparingly soluble salt ABy. the equilibrium
. . Sol.
concentrations of Afonsand Bionsare
- . T
\.Vx\j.Mand~.rz><\~M‘.r‘espect|vely.The cON CHVH‘CfNMgBr
solubility product of ABv is : ;L_q CHrMgBr (excess)
() evtaxye TV . 4 > 0
(M), 18) x Vs (FY C
O 0# ~OCH BrMoQG ~H
CH,
Ans. (v) lHYO
Sol. AB 2Bl e 0 cl; CHr
K, DeoAlivfsleBled oy 0]
Ov.av0y.OyvyMy HO - C - CHy

&Hv



ve. Givenbelow are two statements : vi. Match ListIwith ListII
StatementI: The higher oxidation states are more Cist-I LiSt=II
stable down the group among transition elements | (Elemend | Electronic Configuration)
unlike p-block elements. ' E; EIIC ' &I [ @sArgrdisep
StatementII: Copper can notliberate hydrogen =S i N @ENeETSYD
fromweak acids. @zHeE YsYp
Inthelight of the above statements. choose the | @=ArEYd {S¢p
correctanswer fromthe options given below : Choose the correct answer from the options given
(1) Both StatementIand StatementIlarefalse below :
(v)Statement I is false but Statement Il is true (WA-IV. B-III C-11. D-I
(v) Both StatementIand Statement Il are true (M A-IIL B-II. C-1. D-IV
(¢) StatementTistrue but StatementIlisfalse (" A-I. B-IV. C-III. D-II
ANs. (v) () A-II. B-1. C-1IV. D-III
Sol. On moving down the group in transition ANS- (M
elements. stability of higher oxidation statg Sol. (A)N:e:sHeggysyypr
increases. due to increase in effective nuclear B S:@sNegeysyrpe
charge. . e Araerd) .
0 QuDT/CU[l eV (C) « BriasArazrdy isvepo
00 Eo
O OOEQyq =+ D) wKr:gsArggrdy - ¢Syepa
Y R CutH - w. Match ListIwith ListII
Cucan'tliberate hydrogen gas from weak acid| LISt HIst-L
ve. Theincorrectstatementregarding ethyneis A. Me_ltmg I. | TlIn<Ga<Al<B
' point w.:sKis
(\)The C-Cbondsin ethyneisshorter thanthaft Toni [
| y - BTl<AllGa«In
inethene B. | Radius II.
(v) Both carbons are sp hybridised . ﬁ’HM /pmas .
(v Ethyneislinear C. I \ ., 1oL | Tl<In<Al<Ga<B
@sk] Mol
(¢) The carbon-carbon bondsin ethyne is weaker T ATomic
thanthatinethene D | Radius IV. | B<AI<Tl<In<Ga
Ans. (¢) @sPMis
Choose the correctanswer from the options given
Sol. Thecarbon-carbonbondsinethyneis strongerthan below P g
thatinethene. (WAIIL B-IV. C-I. D-II
(H-CIC-H) Ethyneislinear and carbon atoms are (O A-IL. B-III. C-1V. D-I
SP hybridised. (mA-1V. B-1. C-II. D-III
() A-I. B-II. C-III. D-1V
Ans. (v




Sol. Melting point B < All < T < Ga Sol. HA@Q) . H@g + A@q

Ionicradius (M /pm) 0z In < Ga <Al < B K c
ap
Ok o
dH
IE ‘Emo[l]]l]BJimADlj%iadn OvclK ook, o
Atomic radius (in pm) i In < Al Ga <B i
prm) [ In < Alll Ga < EJEECDKa%EDKaD'
O 0 m
vA.  Which of the following compounds will give silyer C2CLIKOOO (0]
mirror withammoniacal silver nitrates A

A Formic acid The electronic configuration of Einsteiniumis :

(B) Formaldehyde (Given atomic number of Einsteinium = a4)

(C)Benzaldehyde ) @sRnggof1d vs (M) @sRnggof 1d vs
Choose the correct answer from the options gi@é’ﬁ- )

below : Sol. Einsteinium @tomic No = 13) [0zsRniz of<d vs
(mvCandDonly

(MmA.BandConly SECTION-B

mAonly

am. Number of oxygen atoms presentin chemical

(vBandConly formula of fuming sulphuricacidis___
Ans. (1) Ans. v
O Sol. Fuming sulphuricacid is a mixture of
Sol. Apartfrom aldehyde. Formic aciE'j H—EJ}OH conc. HYSOs + SO Or HySYOv
oo So. Number of Oxygen atoms - v

VoY Atransition metal'M'among Sc. Ti. V. Cr. Mn
and Fe has the highest secondionisation enthalpy.

also gives silver mirror test with ammonical si
nitrate.
The spin only magnetic momentvalue of Mionis

va. Whichoutofthe followingisacorrectequationto ~ —————— BM(Nearintegen
show change in molar conductivity with respectto  (GivenatomicnumberSc: vy« Ti: vy V:yr Cr:
concentration for aweak electrolyte. ifthe symbols ys. Mn: yo. Fe: v

carry their usual meaning : ANs. (V)

() K2 mQ]KaDEZEQDQ [mX0 Sol. Among given metals. Cr has maximum IEy
1

1 because Second electronis removed from stable
ml _OO@RAC2 KO

configuration ¥d
1
(3) RmXXRmKA C2K0 CrilesArgsvd-es

INo of unpairedeinCrisos. n-=
(& 0*mCRKMR KOO0 mE0 P o

Ans. (1) So. Magnetic momentfn'(ﬂﬁvB.M
=olsbﬂ7wﬂ BM I+




AY.

ANs. (Yv)
Sol.

At

ANns. (v)
Sol. Co+HySUCoSBlack)

The vapour pressure of pure benzene and
methyl benzene at vv°C is given as A. Torf
and v¢ Torr. respectively. The mole fraction
of methyl benzene in vapour phase. in
equilibrium with an equimolar mixture of
thnsetomoderaidseigeal soluiéanestitheger)

Xmethylbenzene-=. .o

methylbenzene
Ymethylbenzeng
total

Y o |:|.A'~£ﬂ|]~y.io Oy

methylbenzeng| :

' O yelvely Oy
e Y

Consider the following test for agroup-1V catig
MxHyS[ A Black precipitate) + byproduct
A +aquaregiaX B + NOCI + S + H20
B +KNOY+ CHrCOOH [ C + byproduct
The spin only magnetic momentvalue of the n

complex Cis
(Nearestinteger)

A
CoS +Aqua-regiallllCovaq)+ NOCl+ S +HYO
A B)
Colaq)+ KNOy + CH+*COOH
U
Krz:sCo(NOY) 1+ NO +S+HYO
In Kr2:Co(NOv)1ifl Collllld ¢s
Co™ : dsp'Hybridisation
Number of unpairede- .

Magnetic moment -awnlyn-. B.M
s

Ao

AT

Consider the following first order gas phase
reaction at constant temperature A [ yB(g) +
Co

Ifthe total pressure of the gasesis found to be
v.. torrafteryrsec. andr.. torruponthe
complete decomposition of Aafter averylong
time. then the rate constant of the given

feaction <3¢ ! (nearest integer)
[Given : log10(2) = 0.301]

Ans. (v)
Sol. Al vB(g) + C(@)

P_OPOvx0y..
P OvPly..

D .
Pocyes

To
" °F
& \ch
i, el Solvent
0B front
y.Ccm
oA
i 'Cc?nI" 2
1r
Bottom

In the given TLC. the distance of spot A « B
are o cm & v cm. from the bottom of TLC

plate. respectively.

Rf value of B is x X 10times more than A. The
value of x 1s

Ans. (Vo)



Sol.
R Distancemovedbysubstance from base ling
f- S
¥l yam
--------- Solvent
HR front
y.cm
cmAcm
zcml
;""\-cm-f
W,
| Bottom
Baseline
$ 1
B[] oo
LALNE €
(RHB=1.0(RHA
X=1\o
Av. BasedonHeisenberg's uncertainty principle. {
uncertainty in the velocity of the electronto be
found within an atomic nucleus of diameter
22, GIUER ~mass of elecrBFEI et iNtegen
= kg‘
Plank's constanth)=x.1v1x V™ Jsag
Valueofll-v.\&)
ANs. (on)
h
Sol. mM.xJ O__
¢
DVDRADMEﬁﬂHWQWﬂYJZ
Oov.avlh s m/sec
M. Number of compounds from the following wh

Sol. Compoundswhich cannotundergo Friedel Crafts
reaction are
NO NH NH NO

Nitrobenzene Aniline NO NO

m-nitroaniline m-dinitrobenzene

Total number of electron presentin Iy molecular

AS .
orbitalsof Oy O¥and ONis_ .
Ans. (v

Sol. omwemm}@%sﬂ]rs@xsﬂ
peipilorplompls el
ber of epresentin_| vao g
berofépresentirﬂn’i'l:' QfﬁQD
berofépresentirl:l[l't‘[l Qf O-

he 5
Sototal €in D*Y +\V+Y¥=1

1.. Whenl[Hvap-y. kJ/moland[Svap-vs] molk:
thenthetemperature of vapour. atone atmospher
i K.

Sol. Atequilibrium IGPT- .
OH,JTUS vap
vo[ye o TOve
TO¢. K

ANs. (&)

cannotundergo Friedel-Crafts reactionsis:__|
toluene. nitrobenzene. xylene. cumene. anilipe.

chlorobenzene. m-nitroaniline. m-dinitrober




