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FINAL JEE-MAIN EXAMINATION — APRIL, 2023
(Held On Thursday 06 Aprih, 2023)

MATHEMATICS
SECTION-A Y.

Let 5()+4fegé2 - L +3.x50. Then186f(x)dx

isequalto:
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mologey+y
(9)ologey-r

Official Ans. by NTA (1)
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A pair ofdiceisthrown o times. Foreach throw:. a

=yv+logg-+

total of o is considered a success. If the probability
of atleast ¢ successesi& .thenkisequalto Sol.
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Official Ans. by NTA (v) o
Probability of success ézp
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Probabllltyoffalluqe_
Pcatleast s success) = P (¢ success) + P (o success)

=G 4pY +5C5p°
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Sol.

TIME : 9: 00 AM to 12 : 00 NOON

TEST PAPER WITH SOLUTION
If »c3.103 =10:1 - thentheratio
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Official Ans. by NTA (¢)
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n=A
So n2+3n n2-3n+4)=2

Ifthe ratio of the fifth term from the begining to
thefifth term from the end in the expansion of

=10

g 3+ 4§Q is .j6:1 «thenthethird termfromthe

beglnnlng is:

(V) T
(Y) T

QORI
(&)Y 3

",
Official Ans. by NTA (v)
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Official Ans. by NTA (¢)

is avector perpendicularto

=1A. Then #’Uz ‘ isequal



Sol.
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rb' c=|1 -2 o= 28igj+ 2k$
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ad_qq
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so §- 2(2$12k)
NSk

d a=142 4 = -20$:83j+16k$
23 4

d ’a{f =720

The straightlines |y and Iy pass through the ofigin

andtrisecttheline segmentofthelineL: ax + oy

¢o between the axes. If myand my are the slopgs of
thelines|yandlv.thenthe point of intersection of

theliney=m\+mvxwithLlieson
(D IX+Y =1\

() IX=Yy=1\o

MYy-X=o

(OY-YX=0

Official Ans. by NTA (v)

il aj

y=(m\+mvx
y-= gx

Point of intersection with Lﬁﬁj ‘_‘26

Sol.

From the top A of a vertical wall AB of height

v+ m. the angles of depression of the top P
and bottom Q of a vertical tower PQ are 10°
and v.°respectively. Band Q are onthe same

horizontal level. If Cis a pointon AB such that
CB = PQ. then the area (n my) of the
quadrilateral BCPQ s
R
LA ]
3+1

(Y)ree ™

(3) 20003-
(Ore 3-1)
Official Ans. by NTA (1)

tan 6(° = .3 = ﬁ&

BQ- 1030 -CP

= AC

WJ3= o

AC510343-

Area = 103(60-203)=600(3-1)
The sum of the first . terms of the series o +11 +

tan15°=2-

(M)yeor
(Y)YyYo:
(F)YeYe
() Yoy

Official Ans. by NTA (¢)

SEo+ VY +Va+Ya+.. ...
LetTr=ar+br+c
Tv=a+b+C=o
Ty=ta+tb+c=1)
Tr=42a+rb+c=14
a=Vv.b=r.c=»

Hence SY=agp% w o 1- 3520

r=1 =1 1




1.  Themeanandvariance of asetof \o numbers
vyand ¢ respectively. The mean and variance
anothersetof o numbersare y¢and sy
respectively. Ifthe variance of all the v numb
inthetwo setsis \r. then syisequal to
(V)4
(MY
()1

(CIRK

Official Ans. by NTA (¢)
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1’11+Il 2 (nl-f-n 22)
o 15.14+1552_+.15.3105,g)2 -.14)2
30
13= 14;52 +2
52: 10

. LetA-wuas whereg forallicjandAv_1.
Let a be the sum of all diagonal elements of A
andb- |A|. thenrar + tbyisequalto () v ecr

Y ()¢

Official Ans. by NTA (¢)
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Sol. LetA
A> =gp2 *ar pa+asy
gpr+rs gs+s{
Pp2+qr=1(1)pqqsd = p q p+s)=0™
bs2+qr=1 (2) prrs+ =op (R s)=0 (&)
Equation () -equation (v)
p2=s2bp+s=0

Nowrar + ¢by
= 3(p+s)2+4(pgr)
=V + e CRY-4(pYr) 4

are

of
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Sol.

x? Xsec2 x + tan x

Let T(x) ¢ (xtanx+1)2dx CIfIco = thel

@Egis equalto

(x+4)

16

p2

4(p+4

(x +
16

x + 4)

32

p2

4),
4(p+3

(V) loge

p2

Q) loge( 4(p+4

(x+4) p2
+
32 4(p+d
Official Ans. by NTA (v)

(€3] loge

. xz(xseczxﬂanx )

it )=0 (x tan x HD i

Letxtanx+ 1=t

)R -1 Io) \ 2x
I=x" +1 4 dx
8xtanx 10
=S

xtanx+1
5

-1 X COS X
+1+0) ¢

X tan x
) (]

-1 . .
I=x’ gt—+1¥921n|xsm x+cosx|+C
X tan X

szzg dx

Xsinx+cosx

AsI()=» C=.

o, P4 b2
& 32 , 4(p+)
Ifthe equation of the plane passing through theline
of intersection ofthe planes yx-y+z=v. ex-vy

+0Z + 4 = and parallel to the line

isax+by+cz+1=+.thena
+b+cisequalto

(V¢

()Y

CORN

(&) Yo

Official Ans. by NTA (1)




Sol. Equation of family of plane vo. Letayv.av.ar....anben positive consecutive terms
2x-y+z-3)* | (4x-3y+52+9)=0 of an arithmetic progression. Ifd < « isits common

difference. then
x(2+4l) y+3l+ z1+51) 3+9=

Paralleltotheline de 1 1 1 0
lll& |n T + T = +. +_|' —
2X +al-) (1+30)4+ 1+51)5=0 V& aleya Ja ta Y1 *od. g
QN
51=3
- 3 M d
S m 1
equation of plane Jd
I1x- 7y+10z+6=0 (&)
a+brc-ve Official Ans. by NTA (1)
. Statement (pp Q)y Rp Q) is logically
equivalentto 5 5
(\)P ,R SOl ll@g d ! + — ! - ++;.—
u )DQ \ e 'al"\.aZ Y tijag Yan1 *.ja, g
®P , R UQp R Onrationalising each term
P .
P Rybr r  [d®fan- falb
P lim | d—T—.
UR POQ e d g
Official Ans. by NTA (1) T (n-1)d ©

11m IH- ‘l—ran+ a ad

v1.  Ifthe system of equationsx+y+az=b yx+ oy +

Sol. - PRQ)U(RPQ)

WeknownthatPPQ — ~PUQ YZ=1X+vy+vz=vhasinfinitely many solutions.

~PUQ U ~R Q then va+rbis equal to (1) 1 () YA M) Yo (£) ¥+
_, ~PU~RUQ Official Ans. by NTA (1)
_~(PUR)UQ
_PUR)PQ

v¢. The sumof all the roots of the equation
1:2_ 8X+1%—2x+7=~isz
t 9+3
(M 11437
) g 3"

113/
1
Official Ans. by NTA (1) Sol. p=
1

Sol. For x£3orx35 =
x2-8x+15-2x+7=0 b
x=5+.3 D1 =6
Forvs>xsoo XY _gx+15+2x-7=0 3
X=t b-v

Hencesum=44+ .3 va+rb=rr

a
o=+ Wnb=yv-vy=.
3




V.

Sol.

AL

Sol

Ifrxy +ryx=v..then d_at(r, v)isequalto

y
.. d
) _g&'ﬂloge 0 LM ?82+10ge 9
ae2+8 : 3+8 4
loge loge
®.,+ .
y _§3+lpgel6 “)_83 4 O
4 +loge 83 2+ -
08¢ % loge g
Official Ans. by NTA (v)
4
foee

YXY +YYX =Y+

nyey + (lnX)}j 3yXA__ + ]nyu_

e e y
( 12In2+ 8) a2 +log8o
W §3+10geﬁ—0

Onevertex ofarectangular parallelopipedis a
origin O and the lengths of its edges along x. yi
zaxesarev. ¢ and o unitsrespectively. LetP
thevertex(r. ¢. o). Thenthe shortest distance
between the diagonal OP and an edge paralle
axis. not passingthroughOorPis:

12 m 12
J5 5.5
™) 12,5 (0 12

Official Ans. by NTA (¢)

Equation of OPis’as Y(x.% . +)
3 4 5
by=(rit.0)
v 0)

Equation of edge paraaﬂel to z
bY ( ¢« \)

axis

x-3 y-0_z 5
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~

W
—_— N T

tthe
and

Sol.
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Let the position vectors of the points A. B. Cand
Dbe 5$i+5$j+21k$,$i+2$j+3k$,-2$i+1$j+4k$ and
~si+osj+1ks . Letthe set S-Ifj: The points A.

B. Cand D are coplanary. Thenad+vric

iis

to
(V) ¢y (Y)Yo
(¥) vy
(@ 37
)

Official Ans. by NTA (1)

SinceA.B. C.Darecoplanner
Hence:gA “CA" DAUG=0

47 3 21-3
6 5-1 2l- 4{=0
l= 0 2-6

23 Hence A(l+2’ =
s

Let A:{in:[x+3]+[x+4]£3},
Bi_l 3 ., #¥30

_.ITIXIl :3X4 1080
denotes greatestinteger function. Then.
() ACB-=f
MA=B
(3) BIC,A'B
(4) AIB,A'B

Official Ans. by NTA (v)

x]+3+ x+4£3
2[x §-4
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3Xgi+ <3
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& 100
27<3-3x

X% A

-3x>+43
XY ot ot e

A=B
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SECTION-B
vv. Letal¢ and wstas be the greatest integer > t.
Then the number of points. Wﬁere the
funstioafoae @ba is notdifferentiableis |

Official Ans. by NTA (vo)

121= i(a+b-a )2

242 =a2+h2-2aa-2ba+a > +2ab

vsvy=vab

pab=121

vv. The number of ways of giving v. distinct
Sol. fx)=@sa+ vsinxgge. x . [ ' .
) ' ) . oranges to r children such that each child
For @:sn sin xgz: Total number of non differentipble
. ' € A .
pointsare - yn -y for xic: .p) gets atleastoneorangeis
So number of non differentiable points for w4\ w3fffcial Ans. by NTA vy
X voPoints
xy. Adcirclepassingthrough the point P(a|Isdn thedlistinct oranges distributed among r children so

firstquadranttouches the two coordinate ax¢
the pointsAand B. The point P is above the i
AB. The pointQonthelinesegmentABisthe
foot of perpendicular from Pon AB. If PQis eqy

to vy units. thenthevalue ofabis

Official Ans. by NTA(1v1)

Sol.

AN

A

Let equation of circle is (x-a)y+(y-a)v=a
whichis passing through P a.b)

then (a-a)2+(b-a)2=a2
a2+b2-2aa-2ba+a2=0
Here equation of ABisx+y=a

Let Qa'.b"be foot of perpendicular

a“ab:b
T

i -(a+b-a

1 2

PO2 = (a'-a)2+(b'-b)=411 (a+b-a)2+i(a+b-)

S at

jal

thateach child gets atleastone orange
ne =vye=vCyvesrCoyy

Bonus
Ifthe areaoftheregion

Y¢.
S= (Xa Y) -3¥ExPE2y.x3 y} isequalto

n+_2L
+ -

n

pl . thenthe natural number nisequalto
n_

Official Ans. by NTA (o)

Sol. x2+y2-2y*0 & x2-2y£ 0¢x2y

2 ..
Hence requiredareak 5 5. 052 g 805 18
2 29

Letthe point(p. p+ v lieinside the region

Ex{(xyBexlfythe set of

allvalues of pistheintervala. by. thenby+b-av

pf P on AB
isequalto

Yo.

Official Ans. by NTA (v)




Sol. 3-xgye 9-x2
Points(p.p+vliesony=x+\

So point of intersection between
Y=X+\'&Y=¥=XISX=\y=Y

and point of intersection between

x+1= ,/9-x2 IS x= 1+_‘-W
2
* -1+,‘-'1_76
Hence picl. S
€ 2

Henceby+b-ar=¥

v1. Lety=yx beasolutionofthe differential

equation (xcos x)dy + (xysinx +ycos x - hdx =+«

0<x< B If Py ?Epé.j:g“_'ﬂ then

> 3 &3
2po &5
Byug sy~ |isequalto_

Official Ans. by NTA (v)

Sol. (xcosx)dy +(xysinx+ycosx-hdx=+. g¢x< P
d sinx+cosxo 1
(1—14-%@(—)(-995;(—-@3/ X COS X
IF=xsecx

X Sec X
V.X SeC X= ox-ees-xdx =tanx+c

aepo33

Y&3”

Hencec 3

Since

HenceR ,+&P3, . &Ep0 .
AT
vv. The coefficient of x"

®, 16°
& x5

Official Ans. by NTA (o« +0)

in the expansionof

Sol.

YA.

Sol.

Ya.

Sol.

.15
aax4 _ 1 O
& x3p
Tr+1=ISG€€ 4)1?%5;
X
T =V =A
r=1

Hence coeff. of x\A=10Ci=0++0
LetA=°§\cY‘Y’4iz ..... \'%’andB:%"\4Y4\~‘f§’.
The number of elementsintherelation R=4@. b)

AxA:y@-b)yr+v@-b)y Bpis__

Official Ans. by NTA(\A)

A={1.23,.....10}
B=0,1,2,3,4}

R-4@.by AxA:v@-br+v@-b By

Now 2(a-b)2+3(a-b)=(a-b)(2(a-b)+3)
a-bora-b--

When a-b=-x. order pairs

Total = A aorder pairs

Lettheimage of the point Pd. v. v)inthe plane vx

-y+z=-4be Q. Ifthe coordinates of the pointR

are (. \+.v). thenthesquare of the area of the

triangle PQRis__

Official Ans. by NTA (o4¢)

LetQ (a,b,g be theimage of P. aboutthe plane

YX-Y+Z=14

a-1b-2 g3 _,
2 -1 1
a=5, b=0, g=5

Then areafiriangle PQRis - '_“}T"Q’P “
3 .

= H28i-38j+21k = T44+9+441= [554

Square of area= o1




v.. Letthetangenttothecurvexy+yx-zty+a=af
the point P\« v) on it meet the y-axis at A. Let
the line passing through P and parallel to the
linex-ry=1meetthe parabolayy-=¢xatB. IfH

liesontheline yx-vy=a. then (AB)yis equal to

Official Ans. by NTA (vay)

Sol. EquationoftangentatP (. r)tothecurve
XY +YX=ty+4=1iSy-X=Y
Thenthe pointAis (¢ v)
Equation of line passing through P and paralle|to
thelinex-vy=1.
The possible coordinateof Bare (s &)or (\1¢ A)
But(¢. ©) does notsatisfy rx-ry =4
Thusthe pointBis (1. A)
Then (AB)y = vay




PHYS ICS
SECTION-A Y.
v\. Forthe plane electromagnetic wave given by
E-E.sind{t-kxyandB-B- sin {t-kx). the
ratio of average electric energy density to average
magneticenergy density is

(M) (M /Y
)y (&) ¢

Official Ans. by NTA (1)

\ M
Sol. Electricenergydensity ¥ 0. Eim

Magnetic energy dens YEBing

Oy 00O
Sol.
OE.__O v O
D rms D
1 BrmsHDO Ho % 0 odoO
C
O 01
vv. Ndmethelogicgate equivalenttothe diagram
attached
[
: l | LED
\ 3 :@;_ Giboww Ye.
A B v
R
() OR | yNOR
(v)NAND ()AND
Official Ans. by NTA(v) Sol.

Sol. Circuitis closed when neither Anor Bis closed [l
current flows for A= . B-.wheneither orboth

of AxBis closed we get current bypass from

switch

Henceitis “NOR" gate

TEST PAPER WITH SOLUTION

Asmall ball of mass M and density [lis dropped in
aviscous liquid of density [I. . After sometime. the
ball falls with a constant velocity. Whatis the
viscous force onthe ball s

o FoMgihl EO%D m FMg Elggﬁm
0

10
wFimg Y PP o FiMgn 000
7 :
Official Ans. by NTA (v)

Fvis B0vg

Dvg
For constantvelocity,f-
Fvis + [llvg - llvg
Fvis--0vg

O
oo
o)

O

N
DMgE 0—
The number of airmolecules percmincreased
fromyx .t v x 1. Theratio of collision
frequency of air molecules before and after the
increase in number respectivelyis
(M. Yo (Y)+. Yo
(¥)+.ve (8)+.0n
Official Ans. by NTA(v)

Collisionfrequency.

\Y Vv
fopo_ g fldyn
= o + 0O Y

@w.'?ﬂdrnv @

0 fonvenvisnumberdensity
f n vl oo

\Al

Y VAl



vo. Asourcesupplies heatto asystem attherate
of v... W. If the system performs work at a
rate of v.. W. The rate at which interna
energy of the system increases (\) vv++ W (v} Sol.
o++ WOfficial Ans. by NbhA{sH) W
(AW
Sol. dQ=dU+dw
du dQ dw
OO
dt —dt —dt
du
T:{f=\~~~—r~~=/\~~W
v1. Aparticleismoving with constantspeedina
circular path. When the particle turns by an angle
1.°. theratio ofinstantaneous velocity to its
average velocity is D;.J%'.The value of x will be
QDA (Yo
(" (€327
YA.
Official Ans. by NTA (1)
1
e
LA
Sol. ll\\q_ /
AB=R2
Letinstantaneous velocity bev. time.
AN
tDArc I\el:ngthD DD_R
v YV
average velocity.
qvode gREY 5w
t R O Sol.
0V po
DV 0 \"'IIT
rv. Asmallblockof mass .. gistiedtoaspring of
spring constantv.ocN/mandlengthy.cm. The
other end of springis fixed at a particular pointA.
Ifthe block movesin acircular path on a smopth
horizontal surface with constant angular velodity
orad/saboutpointA. thentensioninthespringis
MH.oN (v)+.veN
(v)+.YeN (8)+.0eN
Official Ans. by NTA(v)

e 0.2+ X —pn

<000 |

kx (_IE_) mX2r

Letextensioninlength of springbe x.

Radiusofcircler=..y+x
Kx = mUr

v.oxll O 1[@(,&*Y o
100

' xO S%XD\ O
SRR 1= ey

O xO v

OTensioninspringOkxOv.o0 ' O..veN
‘K
Amonochromatic light wave with wavelength [l

and frequency vy in air enters another medium.. If
the angle ofincidence and angle of refraction atthe

interfaceare so®andv.°respectively. then the

wavelength Iy and frequency vy of the refracted
waveare :

o0 oo.08el ornn oo

\
™ O 0420.0 00 ® 100,030
Official Ans. by NTA(v)

Frequency doesn’tchange onchangein medium.




Ya.

Sol.

Sol.

Given below are two statements : oneis labellé¢
Assertion Aand the otheris labelled as Reason
Assertion A: When abody is projected atan
angle ¢0°. it'srangeis maximum.

Reason R : For maximum range. thevalue of
sinvlshould be equalto one.

Inthelight of the above statements. choose th
correctanswer from the options given below :
(nyBoth AandRare correctbutRis NOT the
correctexplanation of A

(vyBothAand Rare correctRis the correct
explanation of A

(mAistruebutRisfalse
(v)AisfalsebutRistrue

Official Ans. by NTA(v)

uy

RO sinvl]

Ris maximumforyll-4.°.
Two resistances are given as Rlv 0. . o)[]
and Rvll(vell+ . oll. The percentage errorin th

measurement of equivalent resistance whent
are connectedin parallelis

).y Mmry.ry
(¥) &Yy (8)o.yy
Official Ans. by NTA ()
0 D\
E "R Ry
Differentlatlng both sides. we get
OR _[OR %Q R‘RY IR 0
Ry R _ Sryfrry Hyefive 060
R OR DR,q2
U wr DQR— RY [
U
v. 0 '.D[I
0 20 5
Yyo
DTD oDD\ v O 'Y

o THE Py 0
BRO,..

Wl:lz v/

pdsas
R.

e

hey
€Y.

Sol.

A planet has double the mass of the earth. Its
average density is equal to the that of the
earth. An object weighing W on earth will
weigh onthatplanet :

MmYW

MW

YW

(OYW

Official Ans. by NTA (v)

¢
mDD‘{] UR3

ROm¢ oronstant)

weightlwg [ im
Y

W iL Omy/y
m
So. Whlmy rW

Given below are two statements : oneislabelled as
Assertion Aand the otherislabelled as ReasonR.
Assertion A : Earth has atmosphere whereas moon
doesn’thave any atmosphere.

ReasonR : The escape velocity on moonisvery
small as compared to thaton earth.

Inthelight of the above statement. choose the
correctanswer from the options given below :
(mAistruebutRis false

(mAisfalsebutRistrue

(ryBothAandRare correctbutRis NOT the
correctexplanation of A

(¢)BothAand Rare correctand Ris correct
explanation of A

Official Ans. by NTA (¢)




Sol. At Moon. dueto low escape velocity. the rms
velocity of moleculesis greater than escape
velocity. Hence molecules escape and thereis no
atmosphere at Moon.

Forauniformly charged thin spherical shell. the
electric potential (V) radially away from the center
Oy of shellcan be graphically represented as

Q)]

A
|

F el
L \
L e
() ;'
Fd
r
du-"'f - e
i i .
i

v
Official Ans. by NTA (1)

Sol.

Vinside Dhg
kQ

r

outsidel:]

v| v=constant

-

vyin/ /e

¢e.

Sol.

to.

The resistivity () of semiconductor varies with
temperature. Which of the following curve

represents the correct behaviour

+ K

Q)] Q)] L

) ! (€3] F,

Official Ans. by NTA(v)

DJ-.

m
[
nevl[l

With rise in temperature. number density (n) of

electrons and holesincreases for semiconductors.

Asm. e. [lare constant

) \
00/ OO0 F @xRectangular hyperbolags

The kinetic energy of an electron. [-particleand a

proton are given as :K. yKand Krespectively. The
de-Broglie wavelength associated with electron
ey 0-particle () and the proton (Ip) are as
follows :

mU0-0p>le

00 <Op<le

m 0> |:|p >[le

oll-lOp«<le

Official Ans. by NTA (v




Sol.

.

Sol.

¢v.

Sol.

Mass :
Charge :
Kinetic :
energy

h
JYmK

Electron
m
YAS:
e

4K

h

£ m
Y. .tK
§ AE

Alpha
e

2K

h
__-rzm.wK

P roton

K

h
MK

transmission range of

aTVtower be affected when the height of the

towerisincreased by v1y/s

(QPARYA
CORRWA

Official Ans.

by NTA (v)

Range. RDFRH

R 0. /fRh
h\ \

(Y)Y
(&) Vo

O
0, - O
o Mmorh O go o

U Up > Ue By what percentage will the

- R20, ffRA20 fRG-Yoh, D\.\ERH ‘

ORy=1.\ Ry

/increaseinrange

O

\

=V =) x Ve
The energy levels of an hydrogen atom are
shown below. The transition corresponding

R, @\D\“
R

=0\

OR %
OO~ 01010
DDRT [

to emission of shortest wavelengthiis

() C )y D (v B (9 A
Official Ans. by NTA (v)

hc
OEDO _%D O

For shortest wavelength. energy gap should b

maximum.

So. correctchoiceistransitionfromn=vrton-=|\.

\

[E

0]

¢A.

Sol.

£9q.

A mass m is attached to two springs as
shown in figure. The spring constants of

two springs are K
and Kr. For the frictionless surface. the time
period ofos&illatiomlof massmis

f : |

LN kL

\ I|'KTE|'K_T
) E:WT

\ \ Y
) 50 m

YO |
™ MI'KTH'K_Y

20 m
(8 1I'IKﬁKT
Official Ans. by NTA (v)

On displ’a]cing m to right by x
F ==kt koo = —(ky + kx
F pklkyg

aDmDDE’TB(DDDZX
noo | OTO ZHDDZDHII i

'.'| —m

Theinduced emfcanbe producedina coil by
A.moving the coil with uniform speed inside
magnetic field B.moving the coil with non-
uniform speed inside uniform magnetic field
C.rotating the coil inside the uniform
magnetic field D.changing the area of the coil
inside the uniform magnetic field Choose the
correct answer from the options given below:
(mBandDonlymAand Conly

(B and Conly
(vCand Donly
Official Ans. by NTA (¢)




Sol.

Sol.

o).

X X "R__I
—p V
X

L} X\.I |_*~I

Moving a coil inside a uniform magnetic field
either with uniform or non-uniform speed
doesn’t changes flux. so. noemfisinduced. A
long straight wire of circular cross-section
(radius a) is carrying steady current I. The
current I is uniformly distributed across this
cross-section. The magnetic field is (1) Zero in
the regionr> a and inversely proportional to
intheregionr<a(y)Inversely proportional to 1
in the region r > a and uniform throughout in
the region r <a (v) Directly proportional to r in
the regionr> a and inversely proportional to
intheregionr<a () Uniforminthe regionr> 3
and inversely proportional to distance r from
the axis. inthe regionr < a Official Ans. by NTA

)

DD'IF I’Da

.
B[ H a2

oo

|:| Y

Odr

rla

SECTION-B

Apoleisvertically submergedin swimming p

suchthatitgives alength of shadow v. 1o m wit

water when sunli(Tght isincidentatan angle of
with the surface ofwater. If swimming pdol is

filled to a heightof y.o m. then the height of

pole above the water surface in centimetresis
(NW = ¢ /v)

Official Ans. by NTA (o)

oY.

Dol
hin

o

Yo

the

Sol.

Sol.

].5tanr

X

By Snell’s law

\SiN 1] [f:sinrm sinrDED tann]r_“ﬁ
A “u'_v Y

By the diagram
xﬁ Oyv.otanmy.vo

X_[¥ DY.\o—\.th’_‘-ﬁ_

l.,l'v v
Y. \o \.oDV
O
F

=).vYEyY— . VMd
=, 0*Y

0. o.meter

Fatigaat g SRS s &

Official Ans. byNTA(ve)

RO L betheinitial resistance new resistance
A

R'DDLD\YODID\YOR
A A

v.voROR .
percentagechange R [+« [voy




A particle of mass v+ g moves in a straight line
with the
displacement in SI units. Its loss of kinetic

oy.

retardation x. where Xx is

enerqgy forabo
disp%{ementgﬂgﬁj. Thevalue of nwill be

0 x 0O

Official Ans. by NTA(v)

Sol. Loss of K.E-work done against retarding force

ol maglm v xih-

OO+ P2kg)x]) DSG\ng
Son=¥y
o¢. Twoidentical circular wires of radiusy- cma
carrying curreryare placedin perpendicular
planes asshowninfigure. The net magnetic

atthe centre ofthe circularwireis___ = |
T. (Takel-=v.¢

Official Ans. by NTA (1va)

Sol. Magneticfield BCat centegg

Yr
g|:]|j~[|\/ .
g T

Net magneticfieldis
70 g7 o200 DT
s A AR AON

Ove g0 0aT
Oy rpe VAT
0iva i 0AT

00.

nd

field

o1.

ov.

Sol.

x Y

Sol.

A person driving car at a constant speed of o
m/s is approaching a vertical wall. The
person notices a change of ¢. Hz in the
frequency of his car’s horn upon reflection
from the wall. The frequency of horn is

Hz.

(Given : Speed of sound : ¥v. m/s)

Official Ans. by NTA (sv+)

Frequency of reflected sounD@VrD\:rc Ef
ovi'.O

avye Yo O
O e HO

Oeis f

YLD D,

YYo

e

Yyo

fle.

ZD\‘\o
foo_ QOs¢yHz
v

Theradius of fifth orbit of the'Lis ¥

m. Take : radius of hydrogen atom- ..

Official Ans. by NTA (¢vo)

ml]rn_YD mo. .oy Agyern-m
z Y

=¢Yox\Vr 'm
Asteelrod hasaradiusof y. mmandalength of

v..m.Aforceof1v.AkN stretchesitalongits

length. Young’'s modulus of steelisy.. xy. "
N/m. Thelongitudinal strain produced in the wire

"X\

Official Ans. by NTA (vo)




Sol.

OA.

Sol.

04.

WYLOADR T
stress - )T

YOy
woalyer
N n ||
¥ veteths et

Strain[]

O

=Y.ox Vs ¢

=Yox\+

Anideal transformer with purely resistive load
operates at v kVontheprimaryside. It supplies
electrical energy to a number of nearby houses at
v+ V. The average rate of energy consumption in
the houses served by the transformeris 1. kW |The
value of resistive load (Rs)required in the

secondary circuitwill be

Official Ans. by NTA(v¢+)

Vp=1Yx\:Volts
vs=1y.volts

ps =1+ KW=vs xis

Oy

YA
e 0ot

iSD

\% VY
RL Di_SDTD”m' W Ove oy O
0 .

-y¢.ml

Two identical solid spheres each of mass v kg
and radii - cm are fixed at the ends of a light
rod. The separation between the centres of
the spheres is ¢- cm. The moment of inertia

of the system about an axis perpendicular to

Official Ans. by NTA (\vv)

Sol.

Sol.

m=2kg m=2kg
r=10cm 5 r=10cm

IgY |:|Cr:!; l]mer
Oy Hé’m Dmdfﬁ

0200 whvne vy

A
Ooly. <l o2
Oa.a0yvoOy.Oy
Ovv. <0y 0Oy

I+ Ovkg my

Aparallel plate capacitor with plate area Aand
plate separationdis filled with a dielectric material
of dielectric constantK=¢. The thickness of the
dielectricmaterialis x. wherex>d.

— lare- ]

d [Melectrce
| L
Plate-2

Let Cyand Cy be the capacitance of the system for

x0 rdand [ 9 respectively . IfC v[F the

valueof Cvis UF




CHEMISTRY TEST PAPER WITH SOLUTION

SECTION-A HPO4 + 12(NH4)2 Mo + 21HN(B
1. Acompoundisformed by two elementsXandY. (NH4)3 PO4. 12Mo0O3 + 2INH4NO3 +12H20
The elementY forms cubic close packed (canary yellow)

arrangement and those of element X occupy one ~ Halogen give specific coloured ppt with
third of the tetrahedral voids. Whatis the formula ~ AgNO3(aq)

of the compounds NaCl + AgNO3(aq) KAgCl + NaNO3
(M) XrYr (White)X

(M XrY NaBr + AgNO3(aq) KXAgBr + NaNO3
(M XrYy (Pale yellow)

(£) XY Nal + AgNQ(aq) K Agl+ NaNO3
Official Ans. by NTA (1) (Yellow)

1. Thestandard electrode potential of M /Min
aqueous solution does notdepend on

Sol. Y. CCPU:Y (v Ionisation of a solid metal atom
X=1/rTHV =1 jr A OO0 rx () Sublimation of a solid metal
Formula : Xa/*Y¢ or XyYy (v)Ionisation of a gaseous metal atom
wy. MatchListIwith ListII (&) Hydration of a gaseous metalion
ListI ListII Official Ans. by NTA (v)
Element detected Reagentused/

Product formed Sol. Factual
A Nitrogen I Na2[Fe(CN)5 NOJ 1¢.  Polymerused |.n eron is:
B Sulphur . AgNO3 (v) Polyacrylonitrile
' (v)Polyethene
C  Phosphorous III. Fe4[Fe (CN)6]3 y

(v) Polycarbonate
D  Halogen IV. (NH4)2 Mo0O4 (+) Polyamide

Choose the correct answer from the options given below: Official Ans. by NTA (1)
(W A-II B-1IV. C-I. D-III
(MA-IV. B-II. C-I. D-III CN
(mA-II. B-I. C-1V. D-III Polymerisation
() A-III. B-I. C-IV. D-II o "CH2=cH —CH2-CH—
Official Ans. by NTA (¢) * Acrylonitrile CN ,
Polyacrylonitrile
Nitrogen detection by lassaigne’s method (Orlon)
Na+C+NIONaCN 1o. Thedifference between electron gain enthalpies
1NaCN + FeSO: I Nas:wsFe(CNy1az + NaySOs will be maximum between:
Natz:FeCN)wg wFe le[Fe (CN)), (\)NeanjFl
. (mNeandC
| (Prl‘lss1an'blue) | w Arand |
Sulphur detection by Sodium nitroprusside (Arand F
NafFe(CN);NO] + NaS ¥ Na[le(CN) NOS] Official Ans. by NTA (v)

[Purple |
Phosphorus detection by ammonium molybdatgg| c|hasthe most negative Hegamongallthe
NarPO¢ + rHNO [000PO ¢+ rNaNOr elements and Ne hasthe most positive Heg.



11.  Match ListIwith ListII

Listl List1I
Enzymatic reaction Enzyme
A Sucrose K Glucose and 1. Zymase
Fructose
B GlucoseKethyl alcohol and T1. - Pepsin
CO2
C Starch X Maltose | TIT. Invertase
D Proteins B Amino acids FV-Diastase

Choose the correct answer from the options given below:

(WA-IIL B-1. C-II. D-1V
(MA-I.B-IV. C-III. D-II
(mA-III. B-I. C-IV. D-II

()A-I. B-II. C-1IV. D-III
Official Ans. by NTA (v

4.

sol.

Given below are two statements: oneis labelled as
assertionandthe otherislabelled asreason .
Assertion: Loss of electron from hydrogen atom
resultsin nucles of ~y.o x YT pmsize.

Reason: Proton (H) always exists in combined
form

Inthelight of the above statements. choose the
most appropriate answer from the options given

below: .
) Igoth AandRare correctandRisthe correct

explanation of A

(v AiscorrectbutRisnotcorrect
(mAisnotcorrectbutRiscorrect
(¢) BothAand R are correctbutRis NOT the

correctexplanation of A.
Official Ans. by NTA (¢)

Factual

; —= Hesidue O

Sol. Factual
w. The possibility of photochemical smog format

ismore at

() The places with healthy vegetation

R
Official Ans. by NTA (¢)

S o | P hotochemical
sunny climate. The main components come from

the action of sunlight on unsaturated hydrocarbon
Andfitcogen oxides produced by automobiles and

The setting time of Cementisincreased by adding
(3 §iva

W Limestone

(£) Gypsum

Official Ans. by NTA (¢)

Factual

HCL A
Compound P ———— Filier —

(MLF, €y H 10N}

FL.E = MOLECULLK FORRILLA
on

by Filtrase

flinii
"

Culy Lquzd K.

CompoundPisneutral. Q gives effervescence with
NaHCOv while R reacts with Hinsbergs reagent to
give solid solublein NaOH. Compound P is

O

i (6]
-, ™ N—'e'v ""'. ey, .-"I-' --'H.
ok B R TOL ™ iy N
5 H3C i
(0]
) i, F N-—H (&) ..‘?T"'."'--'"{?"c. N-CH3
smolgllolc aur [_J@_nm_f\(yﬁarm ‘
Official Ans. by NTA (v)
Sol.
O NH+3
o - COOH A
NH -I - I + I
H3C b H3C" :
I
1
= T NHg+
- _COOH -:'.-\.
c |
HC I
Q Filtrate
|
L] ¥
COwith NaHCO, o 2
1 _:‘!
fe g




‘AN

Choose the correct answer from the options given below:

Sol.

(AN

Sol.

Match ListIwith ListII
LIStl | LIST1l
Name of reaction Reagentused

A Hlell-Volhard-
elinsky reaction

1. NaOH + 12

1 r , 1]
H20
“ Etard reaction N D E
Gatterman-Koch (i) H20
D | reaction [TV CO, HCI, anhyd.
Al1C13

(W A-IIL. B-1I. C-I. D-1V
(v A-IIT. B-1. C-1V. D-II
(vyA-I. B-II. C-III. D-1V
() A-III. B-1. C-II. D-1IV
Official Ans. by NTA (¢)

HVZreactions=Bry /red P
Iodoformreaction =NaOH +Iy

Etard reaction =) CrOv Cly. CS¥diihHYO
Gatterman-Koch Reaction = CO. HCl. Anhydrg
AlCly
The major products Aand B from the following
reactionsare:

H
BOOOO i
LA B T i i
| ] 6
H
Br H
(WA= S B
whdsd . L) du
H
H
N
(Y)A= : N : B= Ty, o
Br '- - (6] . - _-\."""" OH
Br H
MA= T N~r B- o N
B B0 | I o
H i
N H
N
(2)A= e ‘-|,- B= I-""i:.._-' S
Bre = o g
Official Ans. by NTA (¢)
1. Br.
: 2. Adop
H,C
. oo f{%_'— o "k.ll'r_.lr
s : 5
LiAlH, . ym CH3

Y.

Sol.

us.

Ve,

Sol.

Given below are two statements. oneis labelled as
Assertion Aand the otherislabelled as ReasonR.
Assertion A: The spin only magnetic moment
value for @sFe(CN)Tagis\.ve BM. whereas for
@xsFe(HYOgiso.ay BM.

ReasonR : In both complexes. Feis presentin +r
oxidation state.

Inthelight of the above statements. choose the
correctanswer from the options given below:
(vyBothAandRaretrue but RisNOT the correct
explanation of A

(v AisfalsebutRistrue

(vyAistrue butRisfalse

() BothAand RaretrueandRisthe correct
explanation of A

Official Ans. by NTA (v)

asFe(CNjis
F 1 | - __'l
Ve o pevaiinl sz | _[ ._ -' ' | I | _il l 1 |

pemaaeie T A (T 1]

1. ' 't & & &
I I
L& Lh L Ch Il o'k
- i

e

Hwheidiration — s

Fein [lepCiig-| | | 1Lt |

Unpaired electron =
U0 ﬂWTBWH\[]\:ﬁTViB.M.
k|

@sFe(HyOydo pairing because HYO is WFL
Number of unpaired electrons=o. p=0.4yBM
Assertionistrue. Reasonistrue but not correct

explanation.
Match ListIwith ListII
IS Itamin ListIl Dehaencydlsease'
A | Vitamin A 1. Beri-ber1
B~ |"Thiamine I Cheilosis
— A +hi < FET . +hh ol
L L2320V UI VIV avliu lll . AN 3 8 UlJLllullJlla
D Riboflavin vV Scurvy
Choose the correct answer Irom the options given

below:

MA-IV. B-II.C-III. D-I(v)A-III. B-II. C-IV. D-I
(v A-IV. B-I.C-III. D-II (¢) A-III. B-I.C-1V. D-1II
Official Ans. by NTA ()

Factual




Vo.

Sol.

vi.

Choose the correct answer from the options given below:

Sol.

Which of the following options are correct for t
reaction

v2sAUCNYYEE@Q) + ZN(S) DYAu(s)+ @Zn(CN) s
A. Redoxreaction

B. Displacementreaction

C. Decomposition reaction

D. Combinationreaction

Choose the correct answer from the options ¢
below:
(mAandBonly
(vyCandDonly

Official Ans. by NTA (v)

(mAonly
(vyAand D only

+ BAGACN 0Bz n () 000+ AulDZr?
0 0

Zndisplaced Au

E%CP@%

Reduction and Oxidation both are taking place.

Match ListIwith ListII
ListT Listll
Oxide | Type of Bond
A NYOT T T IN=0bond
B NO2 I T IN=O0=Nbond
| C "N205 ‘111 | IN =N bond
-p-N20 L+ IN=N/N_ Nbond

() A-IL. B-1IV. C-III. D-I
() A-II. B-1. C-III. D-IV
(v) A-III. B-I. C-1V. D-II
(&) A-III. B-I. C-II. D-1IV
Official Ans. by NTA (¢)

NyO:

(00

| |

=MN—HN [}
NO¥y
B-h-0
NyOo

I I
l_._l..t"M““\\-_r___. 'h'“'l-.l:
NyO
s .. and OONDON
N=——N=N -

hev.

aq)

Jiven

va.

Sol.

Sol.

Sol.

Strong reducing and oxidizing agents among the
following. respectively. are

(1) Ce t+p0el EU” 89 Igije“ andTb*
Official &md Ggy NTA (¢) “and Ce*
Factual

The major product formed in the following
reactionis

CON
" oo
COOCH,
0 : o
() o E_ L5
b b
e - o
([ ] o OEN fu
S it
(0] O

Official Ans. by NTA ()

-2 = - i
| O H 1o ffinen bromsmmids

e ooCH; Br2/NaOH =

L1

For a concentrated solution of aweak electrolyte

(Keg-equilibrium constant) AyBy of concentration

‘c’. the degree of dissociation[I'is

\

o K 8 v 2Kl
ﬁ"ACX 0 o0
OK OKe B

m pLEd o
°C g qrecC %

Official Ans. by NTA (1) E]

ABC aqg.) YAY:QH\*BVHM

S\_DD vl 3coo

|:| Y Al

A300B230 \
Ko O Tl HO sc oo vverps
AB3[] cOOD
Vo AC o 0 Ke 0
Ke O0—— 00077 O
g g




A+.  Forthereaction: AY.  Number of bromo derivatives obtained on treating
RCHBr0IllAlcetollneRCHIOBY( ethane with excess of Bry. in diffused sunlightis ...

o Official Ans. by NTA (%)
The correctstatementis :

(v) The transition state formed in the above

reactionisless polarthanthelocalised anion. Sol. CH~CH -+ BrExcess Il

(m Thereaction canoccurinaceticacid also. Monobromg™ ~Br
(v) The solventused in the reaction solvatesthe Br
ions formedin rate determining step. Br — {
. T
(¢) Brtan actas competing nucleophile. Dibromo ™/ Br
Official Ans. by NTA (1) Br Br
— —.,‘_—"'- Br
Tribromo Br Br Br

Sol. Thisisfinkelsteinreaction
: Br BrBr : Br
gt +Br
>_<Br Br

;%'LCH _Br._ R _Cl,—I1+4Br - Tretrabromir
2 SN2 2

Br Br
: —{ Br
Transition statel— —i PentabromBr Br
Z-'I ' H ' Br Br
Clearly. the transition state is less polar than free Br¢—— {BrBr
anions. Brandl Hexabromo CoBsider the graph of Gibbs free
Aceticacidis proticwhich does notsupport SNy ar.  energy Gvs
Acetone does not solvate anion Extent of reaction. The number of
Brgets precipitated and hence can not compete statement /s from .
. the following which are true with respect to
withT
So only (vis correct points [
@ (and©i$... ...
SECTION-B P
m . Thewavelength of an electron of kineticenergy i NHH_ ¥
g.00xVoJT8 L x v+ m. (Nearestinteger) — "

Given : mass of electronis + x 7' kg. h 1.1 A. Reactionis spontaneous at(a)and (b)

\ R —Y‘ZJ s
Official Ans. by NTA (v

B. Reactionis at equilibrium at point (byand non-
spontaneous at point(c)

C. Reactionis spontaneous at(a)and non-
spontaneous at(c)

D. Reactionis non-spontaneous at(a)and (b)

sol. ol h g hem Official Ans. by NTA(v)
mv —_ymKE uﬁﬂ‘\ﬂh e oy
g vl D Sol. For.Spontaneous process dG> -
SO For. EquilibriumdG-= .
walv B o4y For. Nonspontaneous processdG«
O—fvf— 040100 AWrong
B Correct
=V.¥xis M CCorrect

Therefore Ans-=v D Wrong




AL

Sol.

Ans:

Ao

Sol.

AT

Mass of Urea (NHYCONHy) required to be
dissolved in V... g of water to reduce the
vapour

pressure of water by yo/is......g. (Nearest
integer)

Ghven: Molpespassipfly - C- Oand Hare e vy
gfficiaIAns. by NTA(\ 1 v)

X
p.0P n - P.0..voP.
SO solute 0 T 0
Ps r]solvent e Vel

A
Yevan
Ox0 — vyvvgm

Y
Thevalue oflog KforthereactionA BatyaaK
is ....... (Nearestinteger)

Given: =-o¢.+vkJmol™

S°=y+JKmol ™
(Take ¥y .Y e¥ xA. ¥V e x YaA =0V +0)

Official Ans. by NTA(\+)

G= H-T S
0 Gz(-ot+ve—1rxYaA)

Also. G=(-v.rv.+RTlogK)
D(—02~V~ =\ x Y4A)
=(=Y.¥*¥xA.\vex YaralogK)
llogK=1-Ans: .

The number of species from the following whig

have square pyramidal structureis

PFo. BrFz . IFo« BrFo. XeOF: . ICr:
Official Ans. by NTA (v

h

Sol. PFe
spd (. lone pain
Trigonal bipyramidal

BrFs.
spdty lone pain
["-\_ | "_[-'

i square planar
F

= -]

o

IFo
spdty lone pain

: ,-" "“u . square pyramidal

BrFo
spdty lone pain
.

:'E!
"“‘*-lef'l' square pyramidal
ETP b WY
F E:

XeOF¢

spdty lone pain

\\;I;"’f square pyramidal

dant
P e
ICle
spdiy lone pair)

..~ squareplanar
a” i o

Av. Numberofambidentateligandsin arepresentative
metal complex @:Men)SCN) ¢z is
@en =ethylenediaminess
Official Ans. by NTA ()

Sol. @xMen)SCN) e
S=C=N-
A S
Ambidentate ligand means two ligand site.
soambidentate ligand is SCN.

Ans: ¢




AA.

Sol.

For the adsorption of hydrogen on platinum: t
activationenergyis: k] mol and for the
adsorption of hydrogen on nickel. the activatig

energyis ¢\.¢ k] mol. The logarithm of the ratio

of therates of chemisorption on equal areas @
metalsatr. Kis ... .. .. (Nearestintegen)

Given: In.o—v. v
Official Ans. by NTA (v)

R-A.vJK ol

Ea
KOAERT
OEaO
KIAeRT—

OEaD
KDAe RTH—

DEa RBOE
e R

\

K, UBR[MmE.
e

Oev. eOv. OO

0 D\Aﬂ

n n
y.ya.xyy..

Ans: Y

haa.

DN

fthe

If o moles of BaCly is mixed with ¥ moles of
NarPO:. the maximum number of moles of
Bar(POs)yformedis... ... .. ...

(Nearestinteger) Official Ans. by NTA (1)

Sol. vBaCly + YNarPO¢ Bar (PO¢)y + 1NaCl

Y o
NarPOzt islimiting reagent.
ymole NarPO¢ gives y mole of Bar(PO¢)y

Ans:

Q..

Inammonium-phosphomolybdate. the oxidation

stateof Mois .. ... ... ..
Official Ans. by NTA (v)

Sol. (NH#)r POs. yMoOr

Let X = oxidation state of Mo in MoO¥
X+ (=Y)x¥ =+
X=+1

AnNs: 1




