FINAL JEE-MAIN EXAMINATION — APRIL, 2023

(Held On Tuesday 11 April, 2023) TIME : 9: 00 AM to 12 : 00 NOON
MATHEMATICS TEST PAPER WITH SOLUTION
SECTION-A Y.  Ifequation of the plane that contains the point
v.  The value of the integral ‘ ‘
o, 2 (-v.r.0) and is perpendicular to each of the
( lqg € 1+e )d?gequalto
OQ planes
e 2(2
®e 1+ 5)('5 5 2x+4y+5z=8and3x-2y+3z=>5is
Q)] ]ogeé - 5
t o4 ax+byxgz+97=0then a+b+g=
2 3- 56
(v ]ogeg ( 53 T+ 3 (Y) WV
1+ 5 5 2
. "
g( 5)o s
) ,
logee 145 ; ) (&) Vo
2(2+5jo 5 Official Ans. by NTA (¢)
() loge§

81+552

Official Ans. by NTA®) Sol. Theequationof planethrough -v.v.o)is

Sol. 1= lr(‘)eX(lng@X))‘dX ax+) + by-r +C(z-0)=+

itis perpendicularto YX+ey+oZ=A & ¥X-YYy+¥Z=0

Putex=tp elx :)dt \ 2a+4b+5c=0
2
1= \ln(t1+t2 3a-2b+3c=0
9
Applyingintegration by parts. \ a _ -b _ ¢
‘[1 (t 2, 5 4 5 25 2 4
zelL1 1 odt ;
58 +t)Ul,1|/2tl:|:fi9 91+21+t2 23 33 3 2
I+ 50 3 b a._b_¢
=2In(2+ 5 -0 dt i
nfer ) 2008 2 g . 1+12 2 9 e

\ Equation of Planeis

a1 (2 . 5) 1 Inaé+ 5 0 5
= n - ?_
.2 e 2 22(%2)+9(y 3)-16 (=5 =0
2¢ce
& 0 b 22x+9y 162 +97=0
Q + . .
=In& (2 5?_ > Comparing with x+by+gx+97= 0
¢ W
ge 52”(.)2 : Wegetg +p +g =22+9-16=15
¢ oL
: 5



Y.

Sol

Let R be a rectangle given by the lines x = + . x4

v.y=-andy=-s. LetA@.-)and B(:.by.alws.  vae
and blzs. 02, be such that the line segment

AB

divides the area of the rectangle Rin the ratia
¢:V. Then. the mid-point of AB lies on a ¢
parabola

() hyberbola
(v)straightline

(v)circle
Official Ans. by NTA (v)

ar OPQR) 4
or (OAB

Let M be the mid-point of AB.

y X = 2
R Q _

0,5) (2.5) y=5

B
(0,b) i

P X
o A
a,0) (20)

10 1jab

1ab
2

iab: 10b ap= 4

2h)2K)=4

Locusof Misxy =\

Whichis a hyperbola.

¢.  Letsets Aand B have o elements each. Let the
mean of the elementsinsetsAand Bbe s and A
respectively and the variance of the elements
insets Aand B be v and v. respectively A new
set Cof v+ elements is formed by subtracting v
from each element of A and adding v to each
element of B. Then the sum of the mean and

the elements of C

QOYY

variance of

(VYA
() ¢
€I

Official Ans. by NTA (v)

Sol. wA=4a1 a2,a3,a4.,a5}

B={bl,b2,b3,b4,b5

Given. aaizvo.4gbi-=

i=1 i=1

...2 . cﬁ 2
8a2i gaal‘f ab21agab1‘_’
ElGEL s oo FEL L g

5 15 - 5 5 -
7 ¢
5 5
b oa’=185 . o b? =420
ad a

s.f. &=ai= 3 orbit+2

Las t five

g‘i/rest elements
element
\ Meanof C.C = (a ai- 15)"3 b1+10)
10
B 10+50_
Coeg—==
0 ~A-
aC21 2
2 == =(C
\ s 0 ( )
_&(0i3)28(biv2) o
10
_aa’+a b’- 6aai 43 bi+65 16
- 10
185 +420-150 160 465
- 10
=YY

\ Mean+Variance= C+s2 =6+32=38




Sol.

Sol.

Let f(x)=x2-x+|-x+[x]|,where xfiand
@stgg denotes the greatestinteger less than of
t. Then.fis

(v) continuous atx =+ butnot continuous atx =
(v)continuousatx=-+andx-=\

(rynotcontinuousatx=—+andx=\

(¢) continuous atx=1. butnotcontinuous atx <.

Official Ans. by NTA (¢)

Heref(x)=géx(x-1U04x}

f1+ =0+0=0
f1)=0

f(l'):-1+1:0

r 0)=-1+0=-1
f(0) =0

foois continuous atx -« discontinuous atx - «
The number of triplets x. y. z). wherex.y. z

distinct non negative integers satisfying

X+Yy+Z=\o. is
(V) A
(Y)W ¢
() ay

()1

Official Ans. by NTA (v)

X+y+Z =\o
Total no. of solution = yo—WG¥1 ... (V)
Letx-y'z

2x+z=15bz= 15-2t
bri{0,1,2,...7}-{5

s v solutions
s there are v\ solutions in which exactly

Two of x\yy zare equal
Thereisonesolutionin which x=y-z

(V)
()
Required answer = \y1-v\-y=\1¢

V.

equal t@lail<1.i=1.,2.3.consider

—

Sol.

are
Pb

For any vector a=a'li+aj+a3kl with

the  following

statements:
(A) :max {[al],|a2|]a3]} £]a

(B) :lal£3max {|al]|,|a2]|,|a3|}
(v)Only (Byistrue

(mOnly (A)istrue

() Neither (A)nor (B)is true
(¢)Both (A)and (B)aretrue

Official Ans. by NTA (¢)

Withoutloss of generality
Letia1|£a2£a3 ,
| |

% =17 +2f +3f 3(@3)
a*a3=max{alja2,a3}
Aistrue

2 [ 12|

3 .
I

af3a3=3maxal,ad.a3}
£ 3 makja?,a3}

(vistrue

" +h3[" £a3 [ +a3[" +a3”

Letw) be the point obtained by the rotation of
z\ =0+ ¢iabout the origin through arightangle

in
Hbqnfmticlockwise direction. and wy be the

obtained by the rotation of zv = v + oi about the
QieIRSAraHa B RIS ARy R R OrTe
33

5

0ot

tan-18
9

(&) p- tan-1_8
9

Official Ans. by NTA (¢)

equalto

QP -p+




Sol.

Official Ans. by NTA (v)

Sol.

W1=zii=5(r4ii=-4+5i (D)
W2=20-)=(3+5i(-i=5-3i ...(2)
WI1-W2=-9+8i
Principalargurennt:’D_tan_\ae_/\;O

§95
An organization awarded ¢Amedalsin event
veinevent ‘B’and winevent ‘'C’. Ifthese meda
wentto total 1+ men and only five men got meg
inallthethree events. then. how many receive
medals in exactly two of three eventss
(M
(¥4

SPAA

(Vo

!A=48

|B!=25

|C=18

IAEBEC |=¢0 gsTotalg
!ACBCC =5

AEBEC=dA+dACB+ACBCC
b 3A C B =48+25+18+5-60

=¥

No. of menwhoreceived exactly y medals

=3ACB-3ACBCC

=Y\

A’
Is

lals
d

Sol.

Let S={M=[a ij], aij [{0,1,2},1 £i,j€2}be  a

sample space an[ci:{M M

anevent. ThenP(A)is equal to

Q)] >0

81

Q)] 47

81
49
81
16

isinvertibley be

)

(&)

27
Official Ans. by NTA (1)

’ b\ n

?a dH4Wherea4 sz:d‘{O,l,z
€
ec

N(ES)=ve¢=A\

we firstbound) (A)

/Im=0P ad=bc
ad=bc=+ P no. of (a.b.c.d) = (rv-yv)y

vo ad=bc=y P no. of (a:b.c.d) = v =
ad=bc=y P no. of (a.b.c.d) = vy = ¢
ad=bc=¢bno.of@.b.c.dy=1v=

PAstP =51

Consider ellipses R:kxy+kyyr=y.k=1.vo ..

v.. Let Ck be the circle which touches the four
chords joining the end points (one on minor axis
and another on major axis) of the ellipse Ek. If rk is

theradius of the cide Ck. then the value 01’2%’1]Z
=]

k=17Tk

is

(DY Ar
()Y¥Y\
(F) FYY

() YAV

Official Ans. by NTA (1)




Sol.

VY.

B1 (0,1/K)

Equation of
AIB2Z x+ ¥ _1p [Rx+Ky =]
/4K 1/K

r, =Ar distanceof .. »)fromline A\By

(0+0- 1
= K+K2 JK+K2
20 20
L=k+Kk> § 2=, (K+K2)
2K k=1T a.
K=1
20 20
= o0 K+ o K2
d d
K=1 K=1
20°21 20.21.41
= ) + 6
-210+10°7°41
_210 + 2870
-3080

The number of integral solutions x of

x &/ ]
1 _+ 30 is
8 &3
M 1
(o
Official Ans. by NTA (1)

(MA
v

Feasibleregionx+;>0b X >- ;

7 5
Andx+21|311-x 2

And X7 1 0 and 2x-310
2x 3
I8 I8
x'7 x 1%
xIae(;7 ¥0|

3,3,7[,]
&2’ ?? 2 b
Now logb®0 if a <) andys
Or
ai(O landlq“; 0.1

Takingintersection

..2

C-1I; x+7>1and3 _31
2 -3
x>-3 (2% 3)-(x-7) €0
2x-3+n-7)(2x-3-x +7)£0
(3x-10)(x+o
xTeA_4,10L,|
34
Intersection™ Iaee(;-_S 2 B u
2 34
C1ix 733(0,1)andga3eq 1 (0,1)
® Xx-7 i
0<x 742_- <1 ((;é2x=3-+-m20<1
-5
2
PP x-7) < (2% 3)
2

[-¥-E 10 ¥6+
XI Ef E:je(;A) ‘ 0,¥0g
e3
No commonvalues of x.
Hence intersection with feasible region

Weet x 1?5_102“ 13_5
b
Integralva?ueofxare«é AT LPRPRUE L oY

No. ofintegralvalues =1




. Area of the region {(x,y):x2+(y- 2)2£4, | ‘¢ Letf:24]° ; beadifferentiable functionsuch

x> 3 2ytis thakioge x)f (xdpge x)fx)x)>1,
™ Zp'? ™ p- 3 xi[2,4] with f(2)= %and f(4)= 31.
™) p+y () 2p+ 1-3- Consider the following two statements:
Official Ans. by NTA (1) A - foof forall Ty . s
Sol. X2+(y-2)2£22 and x2%2y ®: g » - foralblar. s
Solving circle and parabola simultaneously : Then.
2y+y - 4y+4=4 (1) Only statement (B)is true
y? -2y =0 (v) Neither statement (A) nor statement (B)is true
y=0,2 (v) Both the statement (A)and (B) are true
Puty=vinxy=yy e y =42 (£) Only statement (A)is true

P(r.vyandy.v)

X2 = 2y Official Ans. by NTA (v)

sol. xInxf'(x)+Inxf(x)+fx)s 1,xi 2,4]
And foryj= f(4) 4=

y [eX)

Required area Now Xllley+(1n“1' 1)y3
dx

R 1
d
dx

b 4 (xInxf(x)-x)302¢][
dx

p Thefunction g = xInxf (X) x isincreasingin

=2"'2- 41|.>px22:4-p

. éAx2 u o
Required area 2@@2_ dx - (4-p)£J =AY
< “ Andg(2 =2In2f 2)=1n2-2
e 2 u
=2§€ -4+ p g(4 =4Indf){d=1n4- 4
é ¥
g ¢ 2(In2-2)
:28§ +p-4uEI
. Now  g2)Eg(Xke 4)
.
=28 ; In2-2£ xInxf § )-x£2(In2-2)
16H In2-2 2 In2-2
=20 -6 xinx_+ 1 gr(x)s o 1
Inx xInx Inx




\o.

Sol.

Nowforxl 2,4

2 In2-2) 2(In 2 - 2) 1
¥ < + =1- <1
xInx Inx 2In2 In2 In2
b f(x)£1forx I [2,4
Alsoforxi 2,4] :
In2-2 1 In2-2 1 1 1 1
> 8

<inx x4 g g
bf(x)? 1foer«»‘ngg«%

Hence both AandBaretrue.
LMVT on (yx (Inx)) not satisfied.
Hence no such function exists.

Thereforeitshould be bonus.

Lety =y be asolution curve of the differenti
equation, (1-x2y2)dx=ydx+xdy.
Ifthelinex = intersectsthe curvey-yx)a
y=vandthelinex -y intersectsthe curve

y=yaty=a.thenavalue of ais

vy 32
2(3e2-1)
3e2
“ 23e21)

1-3e2

) 2(3e2 +1)

1 + 3e2

o 26e2-1)

Official Ans. by NTA (¢)

1-x2y2)dx=yexst)->
y(2=p=2

al

L

odx¢

Xy
- (x9)

1In/1+ x
X=2 1 X};/|+C
Putx=yandy-=x:

11n1+q
1_2'|

C=1- éln?a

Now putx=x:
lin1+2a
2=

B ers +1 1.21n3
1In1+2a
11n3

2 EIJJD{

2 ln3 Inel+2a

91 .
| e-ara
+
2 =3e2
[-24
20 3¢ 32
1+
1-2a
3e2-1
__=3e2pq= m
e
1+2a 3e2+1
And = - 362 ba:
1-2a 242 - 1)

LetAbeay x ymatrixwith real entries such that
A'=aA+l,  where alj-{-1,1}. If det
(Av-A)=:¢.thenthe sum of all possible values of

aisequalto

) " —

R

X 2 @y

Official Ans. by NTA (v)




Sol.

V.

A:a AT+I
AAQ(@AE +1
Afa2A+ a +1)I
1_ a2 =q +1)I
A= 1 ()
l-a
|A: 1 ()
- (1-a)2
|A2- A|= zﬁA-q (D)
_I:
A-1= L a4 1
l-a 1" a
w2
A-1] ~®6.d 0 o (®)
1a=+0
Now|A2- Al=4
[AlA-T1|=4
1
a2
b \9 =4
(194 (1-a)2
b -9 =4
1-a)2
P 2(1-a)2=ta
L 2(1-a =a [(COYy )3=-a
2a2-5a+2=0<aa 2a2-3a+2=0
2 alR

AT=qA+1

al+a2= i

sumofvalueofa >
2
Let@.b.g)betheimage of the point

theplane yx+y-vz=1. Then a+b+gisequal
to

()Y

(Y)o

()Y

(¢4

Official Ans. by NTA (1)

a-2 _b-3 _g-5_ 282 +3-3°5-65

Sol. ol
2 1 -3 & 22+12+1-32 4~
a-2 i b-v=¥ g=o-—1
2 b=o g= =
a=6
235
@b,g)
a+b+g =10
r
YA.  Let a be a non-zero vector parallel to the line of
intersection of the two planes described by
between the vector ; and the
r
b=28i-2§j+k$ and a.b=6 then the ordered
( "1 isequalto
| ]
® =0
Q) 6+
g ,3". @
5
m ®P35.
g 6
xr =
v X P60
g 7]
,60
(&) ae_p
g4 7°
Official Ans. by NTA (¢)
Sol. pyand nyarenormalvectortotheplane
Cediy k*andi™-j"«j"-k” respectively
P(Y: Y. 0) N
Ii" jA jAu
b= 1 0= K
1o 1
T
ho= a1 0 =K
0 -
1 1
r r.r
a=[|n, n,




A 'S v+.  Letxl, x2....,x100 be in an arithmetic progression,
1] " Zk/\
=l 1 -1 "l= l( 2+ ) with x1 = 2 and their mean equal to 200. If
1 1 1
0+4+2 yi=i xi- i)<¥if .. .thenthemeanofy\.yr.
r ' i
axbl =6
pl:l e e y\"
ro_ 270, 2k is . W
¢ g axb Vele).on
cos =
a—Ei (Y)V+r0).0v
cosq = . = :
2‘;.2 3 .,‘.'.2 (Y) Vertdoow
g P~ OfficidlAhs . by NTA ()
4
Now El.r% s = laf” [b[’
72 Sol. Mean=x..
36+|£ 'b2|:8 "Q=
Fer =136 180(2'24‘99(1)
b - =200
|r2b'b =6 100
4. Thé number of elements in the set b 4+99d=400
S =(%i @ P ¥CQf - 0COSy - Ysm'q +Y =
. p d=¢
is
() (A NEYNERE
("4 (D)1 yi=1(x1-1)

Official Ans. by NTA (v) .
=1(2 i-1)41)=3i2- 2

Sol. 3cos4g-5cos2¢g-2sin6 g +286

b 3cosd4q-3c082q-2c0s2q - 2sinfy +2=0 Mean = -12-1(9}6]-1
b 3cos4q-3cos2q+2sinZy - 2sinfy =0 0o .
P 30052(7<(os2q1)+25in261éin“q -1)0 _ 13'312'21
P - : T 100i=1
p ~3cos2gsin2g+ 2siP q Q"‘Sanq cosy - 1
b si 2gcos2(Qf+2sing-3=0) _ %0%31'100'1061'201 _ 2'100'10112
n 2QCOSZC] 2Sil’13]-1:0) 2
0y = ion «y = =101i201 -1iy=101"99.5
€y sy =0 © rsolutiong = 0,p, 2p} I,T b}’
. =i 3pu 1
Cv) cBsy =0 @ vsolution &= P 2P
4 T2 Z@b =10049-50

(Crysinvg-= | ® ¢ solution =iP .3, ,7p i
2 14 4 4 4

No. of solution =1




Y.

Sol.

Yy.

Sol.

SECTION-B

The mean of the coefficients ofX«XY¢...... xvinth

binomialexpansionofsx) *is____ .
Official Ans. by NTA (yvrv)

Coefficient ofx
Of x2=9C, 7’

Of x7=9C7 2
9C1 08 +

=9C28

+°Cx2

7

Mean =
-9C0-2 - 92C8X12 °9

(1+2y
) 7

.29 -18-1

7

19152 - 7736

VA VeV Y \
S=1.q+ + La SR, + +
0 o' o'

Let

Thenthevalueof (\1S-(ve) T isequalto

Official Ans. byNTAmm

S=109+ 108+1()27. ' 1
5 5 5203808
§_109 1@®.. 1

5 5109
4S =1O9-1512 ...... -1 1

5108 5109

165=20"109 -5, !
5108

> (25)' =2180-5= 2175

Yy.
e

Yé¢.

Sol.

N n
Form.n<..let am.n-0tMrvdt .If

Ng O VA g M eo=pO ot (thenpisequal

Official Ans. by NTA (vv)

a (M) o ¢ ht 3tk

if 11a(10, 698a (11,59 p (14 JhenP
1y (1+3f) 102

0 O
5111
—115(1+3t<) 06(13|13x3‘11u+186(1+3i)n

- (tll(1+3f)0
:21](7)6
:25(14ﬁ
= 32(14?

In an examination. o students have been

Ot (1+3ti

allotted their seats as per their roll numbers.
The number of ways. in which none of the

stlodtedsedtdnthe :
Official Ans. by NTA (¢¢)

Sol. Derangement of o students

5' .

Ds= agl-l . r, 1. 1e¢
21 31 41 515

~ 1.
=120 1 1 /5,0

&2 ¢ 24 o
= 60-20+5-1
_40+4
_44




Yo.

Sol.

Letalinelpassthroughtheoriginandbe
perpendiculartothelines

| =Cosi-Rpf (Grsievks. | ¢,

and | ¥=-8i 1§ + m(Y$j$j+ I‘S)‘m TI

If Pisthe point ofintersectionofland . and

b.g)isthefoot of perpendicularfromPonly

then sa+b+g)isequal to

Official Ans. by NTA (o)

Letl = 07" 0", 0k) +gai’s bjs CK )

_g ai + hick’

gk
aiy bjick=|; 2 3
2 2
= 2.6)- }(1-6Y K'(24)
4i 55

| =g (-4r+ 51 2k

Pisintersection of and 11

-4g =1+15g =-11+42 [-2g=-+T 3l
By solvingthere equatign=-1 P (¢c-oc1)

Let Q(-1+2m,2m,1+m)
PQX(2i"+2i"+k")=0

-2+ dm+4m+1+m=0

Im=1
m_1
9
xe7,2.,10B
Qé9 9 95
®7 2 106
9(ab+g ):989+9+9§

Y.

Sol.

D@

Yv.

Sol.

The number of integral termsin the expansion of
\ VLA

gernoz 2 isequalto

e 7]

Official Ans. by NTA (\vy)

The number of integral term in the expression of
..680

e! 15 .
932+54+ isequalto
e 7]
1__680-r 16;
x2!0 e
Generalterma Gsocrgy - 954 -
e o e ©

680-r r

= 68()1(3 2 54

Value's of r. wherd goestointeger
4

F=vc & AYY il LA
Allvalue of r are accepted fogg) -
No of integral terms - ww.81%1e raswedrsof
ordered triplets of the truth values

of p. gandrsuchthatthetruthvalue ofthe

statement (pUgUpUnkUnis True. is

equalto___
Official Ans. by NTA (v)

[ Pvq | Pvr (v | qvr [(pvap
u U
(pvD (pvn

®

qvr

m m m o m 4 4 4 -
m m 4 4 m M A
m 4 m 4 M - M -
m mnm 4 4 4 4 - -
m 4 M A+ 4+ A
m m m 4 4 44 —H -
m 4 4 4 7T H4 4 -
4 4 4 4 1™ 4 4 —

Hence total no of ordered tripletsarev

AR



YA.

Sol.

Ya.

Sol.

let H - X . Y _yniN.Letkbethe
n Y+ N

¥Y+nN
smallest even value of n such that the eccentr

of Hkis a rational number'. Ifislength of the |af
return of Hk. thenlv\ is equal to

Official Ans. by NTA(r+v)

2 2
Hnp * - Y =
l+n 3+n
[ | +
e= |1+b = =1+3tn_ ||2n+]4
V2 ¥y T n |y
[2nar4

' _ 48 (smallest even value for whigt Q

=10
e —
T
49 =35
v=lengthof LR = 2b2
a
L=23l1
p S—
7
|- 102
7
1211=306'
faandbaretherootsofequationxy-vx-1=-

bry+aw+byv

henthevalueof "
thenthevalueo a\‘\+b\‘\

Official Ans. by NTA (o)

isequalto

x2-7x- 1=0 <2

By newton’s theorem
Sii2 ™ 784, Sn=0

S, -7S,, S1=0
Sp-7S, 9 =0

S~ 7S - S17= 0

Szl +Sl7 = 81+ 8519 - 71§

S, S19

8, +8,-7(820-7819)
B S19

508, +(S21 - 7820

B S19

_518x

51

g
S19

city
us

Sol.

A 80 0 T .
Let ia rU  wherea.cIR . If Ar - A
€ ¢

el u
and the positive value of a belongs to the interval
(n-1.ng.wherenIN.thennisequalto

e0 1 2
A =6a 0 uy
2] "~
al ¢ Ouu
A-E
é0 1 20é0 1 20
A2=ga 0 3¢6a 0 3
gl ¢ ouGeélc 0y
€ 2 2 .
, at 3 au
e U
A2 ~ 3 at3c 2a i
:,e "
eé ac |1 2+3c}]
ga+2 2€ 300 1 2¢
A3 :e"é3 at3c 2a g 0 3H
c a 2+3cfes ¢ o
:
¢ 2ac+3 a+2%3c 2a+4+6c |
A3z=pa(a+3c)+2a3+Qac 6+3a+903
S a+2+3c aC+(%I(2+3C)Zac+3H'
g
GivenAr=A
vac+r=: ...(vyand a+Y+rC=
a+\V+YC=+
A+ —8=
2a
Yav+ya-—4=-.
foys v fryce
ai(1,2] |n:2|

VY



PHYSICS TEST PAPER WITH SOLUTION
SECTION-A Sol. Areaunderthegraphfromt-.tot=vy.sec=y.-m
v\. Theelectricfieldinanelectromagneticwaveis Areaunderthegraphfromt=vy.tot=vosec=o-m
given asEly.sinl] @tDXEJNCDl Sodistance covered=(y+++o:)M=Yo: M
Displacement=(y:+-e:)m=10-m

Wherelland care angular frequency and velocity vo. o

of electromagneticwave respectively. Theenergy  '°* ¥

containedin avolume of o[ - Dsmywill be vv. Theradiioftwo planets ‘A’and ‘B’ are ‘R" and
Given 00a.ae0y.DvvCr/Nmy ‘R’ and their densitiesare [ and [
' respectively. Theratio of acceleration dueto

) va.oly Dy QRAININ p' Y ' '

gravity attheir surfaces (gA : gBywill be :
@y A aolly[hy) () Ar. ol vy

(MDY )1 (Y)Y : V1
Official Ans. by NTA (v) W ¢ ()55 v

Official Ans. by NTA (v)
Sol. EDv.sinO0tEOjNGEH
o CcO

GM G H
‘ \ Sol. gD_R:_DRLDDD_R“ DDT@ OR
Average energy density ofan emwavTea Er

9% g ROO a"
01 a 5
Enegy stored - Dﬂ ZEDVONmeD % :ROY
i VDA rollye0 DDZD:@ |:|\ .@2 v¢. Acoinplaced onarotating table justslipswhen it
is placed atadistance of y cm from the center. If
Oa.nollye P) the angular velocity of the table in halved. it will
rv. Fromthev-tgraphshown.theratioofdistanceto justslipwhenplacedatadistanceof from
displacementin yo s of motion the centre.
wg g (nyem
& g (M ecm
mi's 25 mAacm
ol & 10 15
l{3} —s (Hrcm
20 \ Official Ans. by NTA (¢)
A \
" - ™ <
Sol. fsmaxymg-mly R orpo~? pg
() i ()Y
A

Soifllbecomes’y . Rwill become ¢R.
Official Ans. by NTA ()

Sodistance fromthe centerwillbe s cm.



Yo.

Sol.

A

Sol.

Thelogic performed by the circuit shown in fig
isequivalentto :

——
a'_.—ll-—"'ﬁ_l
o
be—Af"Jo—
(\)AND (") NAND
mOR () NOR

Official Ans. by NTA (v)

a
b e
D'_ILJLM
YlaBbfa b

Thetruthtable for the given circuit will be

a b Toutput

. \ .

\ . T .

\ \ \

Henceitwillbeequivalentto AND gate.

Aparallel plate capacitor of capacitance vy Fis
charged to a potential V. The energy stored

inthe

capacitor is Ev. The capacitor is now
connected to another uncharged identica
capacitorin parallel

combination. The emgergy stored in the
combinationis Ev. The®atioEy /E\ is :
Official Ans. by NTA (v)

(MY ¢

Initially

Q=CV=-(»)V

Ev=yv/yCVIy /xy(mHV =V A

Finally

Charge on eachapacitor. Q[I 3 DE 1\Y;
Y

0yQyD vy E
E DZELC_HDD_L O _YD_

ure.

Two identical heater filaments are connected
firstin parallel and then in series. At the same
applied voltage. the ratio of heat produced in
same time for parallel to series will be:

ey (DY) MV:Y (D) : ¢
Official Ans. by NTA (v)

Sol. Parallel combination

YA.

Sol.

ya.

O D
DV‘

T DDETD[%
o0 oo

Series combination
0vyl Hp

HOB o Oygh t

Atransmitting antennais kept on the surface of the
earth. The minimum height of receiving antenna
required toreceive thesignalinline of sight at

¢ kmdistance fromitisx xyi'm. The value of x
is(Let. radius of earthR=1¢++ km)

YVrt

(M) \Yo (MHY.0 (MV.Yo (Yo
Official Ans. by NTA (v)
Ry dy
dp N hi r IR
0 4km @ D@mﬂx Yom

As per the given graph choose the correct
representation for curve Aand curveB.

¢Where XC = reactance of pure capacitive circuit
connected with A.C. source

XL =reactance of pure inductive circuit connected
with A.C. source

R-=impedance of pure resistive circuit connected
with A.C. source

Z-Impedance of the LCR series circuity

|imgpealarsc

(e |

— N
o

f i)
MA=XL:B=Z(®

A=XL.B=R

(MA=XC.B=R
(myA=XC.B=XL
Official Ans. by NTA ()




Sol.

Sol. [QOOUOOW

1A

Sol.

\ \

X DT 0H28f0C
\

0X.of

(CurveA

X ooLoo2o0fOL

Ox0f

(ICurveB

v kg of water aty..°Cis converted into steam
v++°Cby boiling atatmospheric pressure. The
volume of water changesfrom ... x".masa
liqguidtoy.1vymiassteam. The changeininter

energy of the system during the process will bg
(Given latent heat of vaporisaiton = yyov k] /kg.
Atmosphericpressure=1x ¢+ Pa)

(M+Y+aK M-y k

(m-vev1k] (8)+vevik]

Official Ans. by NTA (v)

doudoQuiw
OmL,OPOV

00vKgOOyvevy.v) kgl
U050y« oPally . avymels Oy - [

Ovvovlovjyvavly v
Oy.q.K

The critical angle for adenser-rarerinterfaceiis
¢0°. The speed of lightin rarer medium sy \}
ms. The speed of lightinthe denser mediumiig:

mollysvmys my. vl amys

mr.xhvmys o e mys

Official Ans. by NTA (v)

i OCriticalangle

0 Osini_Osinso00
¢ 0 Bsinic ol

c +lhvoa
i
Jd JY

oog mysly. vyl amys

¢y. Ametallicsurfaceisilluminated with radiation of

wavelength [l. the stopping potentialis Vo . Ifthe
same surfaceisilluminated with radiation of
wavelength v[l. the stopping potential becomes

E . The threshold wavelength for this metallic
¢

surface will be -

) ? ) ¢l
at
. 0 (o) vl
¥

Official Ans. by NTA (¢)
nal

" Sol. Fromthe equation of photoelectric effect
hc hc _hc
evll =000 = 0O

O
eV _hc_ hc
& 00 _[O
i 2D D.
vIhe  hell hec hc

o _d__od_d—
400 0O 0 20 0

3 \ y )
oo s

Y \

— =

emefl” *
gon3n

v The free spaceinside a current carrying toroid is

filled with a material of susceptibility y x¥.. The

> percentageincreaseinthevalue of magneticfield
inside the toroid will be
(VY7 (Y)+.YY
()« VY. ()Y,

Official Ans. by NTA (1)

Sol.AsX _ O¥[v.0Oy
phOX Oy
[BOuBI:..vB

So percentageincrease in magnetic field

BB
05 noylyy




¢e.

Sol.

¢o.

Sol. For a particle executing SHM

tbié current sensitivity of moving

¢,

galvanometerisincreased by vo/. Thisincreaseis

achieved only by changinginthe number of tufns

of coils and area of cross section of the wire whi
keeping the resistance of galvanometer coil
constant. The percentage changein the voltag
sensitivity will be:

(V) +Yo7

Y) — o+/

(v)Zero (8)= Yo

Official Ans. by NTA (v)

| NBA NBA
s OV Urg

Ovis If(%(galva nometer resistance)is

constant. thep VI

so percentage changeinVSisalso yo7.
Thevariation of kinetic energy (KE) of a partid

executing simple harmonic motion with the

displacement (x) starting from mean position to

extreme position (A)is given by

KE]

) (Y) KE!

(v) BE (O kel [

0= " o IE..

Official Ans. by NTA (¢)

KED ;mDYDAVDXYD

When x=+. KEismaximumswhenx=A. KEis

zeroand KEV/Sxgraphis parabola.

e

e

Sol.

¢v.

On a temperature scale ‘X’. The boiling point
of water is 10° Xand the freezing pointis -10°X.
The
equivalenttemperature corresponding to -4°

Assume that the X scale is linear.

Xonthe Farenheitscale would be:
-1\ v°F

() =\V¢A°F

vy —wr°F (Y)

(" =-¢A°F
Official Ans. by NTA ()

X0X tFt

o freez 0 e
A UX Yyyury
boil

freez
DQSD:DD Dtgrv
Toll @\OD YA«
pe _tory
A A

t0v A Ovy
tl0y s ADf

Given below are two statements :

StatementsI: Astronomical unit (Au). Parsec (Po)
and Lightyear (ly) are units for measuring
astronomical distances.

StatementsII: Au> Parsec(Pc)> ly

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

(v) Both StatementsIand Statements Il are correct.
(v)StatementsIis correct but StatementsIIis

incorrect.

(v) Both StatementsIand StatementsIlare
incorrect.

(¢) StatementsIisincorrectbutstatementsIlis
correct.

Official Ans. by NTA(v)

Sol. vAUl . say oy vm

parsecly. «allveyvim

\lightyearlla. ¢xly . vom
So.AulllyllPersec




¢A.

Sol.

£9q.

Sol.

Three vessels of equal volume contain gases
at the same temperature and pressure. The
first vessel contains neon (monoatomic). the
second contains chlorine (diatomic) and third
contains uranium hexafloride (polyatomic).

Arrangetheseonthe

basis of their root mean square speed (vrms

%e options
& v n.cﬂmy;]]nv pol

below:
™V diafly el rrdefno

mongfv rmsl]dial][hvrrsﬂly

Official Ans. by NTA(v)

vrmSDmOHQJ ia\ NIl
E'|V\|:|\ I

Vrmsup-,lilyzwghﬂr

Socorrectrelationis
vrmsdheiy rmsdfy rmsig

An average force of vyo Nisapplied on a machit

OV

gunfiring bullets each of mass v+ g atthe spee
vo» m/stokeepitinposition. The number of

bullets fired per second by the machine gunis
(Mo (Mo
CORER (9)Yo

Official Ans. by NTA (v)

Fnmv

where n =number of bullets fired per second

\Yo
Vo0 O30e-

nQ 0o

mv D

0y.

d of-

Sol.

Sol.

Sol.

Two radioactive elements A and B initially
have same number of atoms. The half life of A
issame

A B
esnbeaveragedifeodBalfikapedlioes degayn

choosethe

correcttelation from tﬁ@g%eﬂ%ﬁtlons

(\)D@vtﬂ Blny (z)l]AImDD B
Official Ans. by NTA (v)

SECTION-B

Amonochromaticlightisincidentonahydrogen
samplein ground state. Hydrogen atoms absorb a
fraction of light and subsequently emit radiation of
sixdifferentwavelengths. The frequency of
incidentlightisx x \+'Hz. The value of x is
. (Given h = ¢ 7¥oaMs)
Official Ans. by NTA (v

l:C -
hODEDE

(0
T\DAEZD \

¢. Yol LYo

Dnﬂé

000y .«

Ovly.voHz

Theradius of curvature of each surface of a convex
lens having refractiveindex.Aisy.cm. Thelens
isnowimmersedinaliquid of refractiveindex ...
Theratio of power oflensin airtoits powerinthe
liquidwillbex : y. Thevalue ofxis

Official Ans. by NTA (¢)

o P .
D|V|d|ngP,D\ YD—A\ O¢




or. Theequationofwaveisgiven by Sol. Forequilibriumalongthe plane

; og . \ qy
y o -Oysiny0H+ 0. ox0 25 ma sim 0 :
A a0 95 5 Ythcosegy - [
WherexandYareinmandtins. The speed|of \ qs
. hr .
thewaveis__ ___ kKmh O DquDmgcosecrﬂ
Official Ans. by NTA (\yev)
S 0201006 O
0 YDD'L~ Ve "'YH\'DY
Sol. vO = 0 O__my/s
vo YO o
wk \Z - Ohod 0 D~v
O0—_0—km/h '
8o 0:.rm
Ovyovkm
ot. Oy mm

Aforce Fllllvllvxliacts on a particleinthex , ,
o1. Asolidsphereofmasss.»gandradiusocmis
direction where Fisin newton and x is in meter.

‘ . . rotated about one of its diameter with angular
Thework done by this force during a displacement

speed of \. rads. Ifthe moment ofinertia of the

fromx=.tox=¢m.is_______J.

Official Ans. by NTA () sphere aboutitstangentis x x - timesits
angular momentum about the diameter. Then the
valueofxwillbe __

Sol. W |:||:| v[lvxdx Official Ans. by NTA (ro)
O I X' |j
DE‘X TH L-Angular momentum
>
IPNIRZIPY
Ovy) Sol.

oo. Asshowninthefigure. aconfiguration of two

equal pointcharges(q: =+yp C)isplacedonan
inclined plane. Mass of each pointchargeis |- g.

m=o.+g=-.0kg
Assume thatthereis no friction between charge ;jjf’:;d/sec

and plane. For the system of two pointchargesto 0 oooooo )
beinequilibrium (atrestythe heighth=xx"-m momentofinertia abouttangent-IT

Thevalue of xis __ . >

\

400

(Take [aly-aNmyCly.glh-mslv)

It DXD\.DVL

YmROx0yv.0vmRy
0 0

\ \
Ox010020_—
?ﬁ— ‘ \.

Official Ans. by NTA(r++)




ov.

Sol.

OA.

Thelength of wirebecomes|yandlywhen.:N
and\v. Ntensions are applied respectively. If

v+ Iy =1y I« the natural length of wire will bely.
X

Herethevalue of xis

Official Ans. by NTA (v)

Letthe original length be'

WhenTy=\.. N« Extension = [y

WhenTy=1v. N. Extension=", O’
Then .. .OkKH -0..»

. u
And v DK.- 00w

‘oMY
y v F Ot
oy 0% 06, 06"
06 05
Oy
|:|6|' DS@_D—D

\\6‘

0 D&

OxOv

Y
metallic plate of area ¢ mis changing with time

Sol.

04.

\ e

mUtan0l o (v
BUmt
Blrt

BumT)

18]

S diBAlgs
Dmi[hﬁlz]ﬂ\'ﬂ/\mvmt

ApBERIEEHS LU SE sans relht e iRYed s

projection.during its flight. The speed of

projection ofthe projectileis____ ' ms

(Giveng=y-msy"
Official Ans. by NTA(a+)

Sol. Time of flight tltlv{.[Asec
The magneticfield B crossing normally a sqyare s

as

showninfigure. The magnitude ofinduced emfin
theplateduringt=ystot=¢s.is___ mv

o BI:I_I'_I

234 5 2
Official Ans. by NTA (»)

i, =3 sec L= 5 5o

p G [ h

.

vusiny.[]
TQO
—

vusinly

'

Al

uDA~m/S




e

Sol.

Inthe circuitdiagram shown in figure given be

the current flowing through resistance s
Y

Thevalue of xis

4V Ay
s
=050 L=10
30
45102
E0

Official Ans. by NTA (v)

1.642

bl
450 2}

OW.

\

\

) \
e[ LR
Yooy

Rovo

I Di 0. .A
A
S 30
72—\
I'l:.l..
9
";I Y
1

g
I‘ Dﬁ?ﬁ.‘_HDO

Y 3
I a.. A
‘D\‘ OIPXT]\

X

I O, 0O-

‘Y




1.

SECTION-A
L —izomer of tetrose X (CoHyOy) gives positive

Schiff's test uwnd has two chimml corbons. On
acetvlation, X' yields triacetate. X' also
underpoes following renclions
Vo Hpwe, B Maltll, i
St 3 Chiral compownd
K i
g Ol CHO
i H — 13
Ok | an L
i} H [ ——}—— H
CHaOH (HalH
CHL
I:al H — [ I-t:l HO — H
||Ik-I ol IH."— H
I
CHaOH CHT0H
Official Ans. by NTA (2)
Sol.
CHO COOH
H—E-0H HNO, H—2-0H
HO—%-H " Ho—{H
CH :.D}I COOH
[z} (A
L-tetrose with two chiral centre
CHO EH;!{]H
H OH NaBH, H—E-0H
HO H = HO—%H
Hlﬂi-l E.Hl'[]H
(B
oepfigzally aetive
CHO CHO

(%} gives positive schiff s test due =CHO group

(%115 L=tetrose,

62,

63,

The polymwer X = consists of lingar molecules and
is closely packed. It is prepared in the presence of
triethyluluminium wnd titunium tetrachleride under
low pressure. The polymer X is =

(1) Polvacrylonitrile

{20 Low density polvthens
(30 Polvtetrafluormethane
{4y High density polythens
CHTicial Ans, by NTA (4)

Sol. Ethene undergoes addition polymensation to
high density polythene in the presence of catalyst
such as ALEL and TiCL (Ziegler = Natta catilvst)
ut a temperature of 333 K to 341 K and under o
pressure of 6-7 almosphere,

When a selution of muature hoving fwe inorzanic
salts was treated with freshly prepared ferrous
sulphate in acidic medmny o dork brown fng was
formed whereas on treatment with neatral Fe(lls, it
eave deep red colour which disuppeared on boiling
and a brown red ppt wes formed. The mixture
contmns

(1) CH,COD &N,
2y C,0; & NO;

(3 50 &CH.CO0
4 SO0I &C,07
CHficial Ans by NTA (1)

Sol. CH,C00 + FeCl, — Fe{CH,C00), or

| Fe, (OH),(CH,C00) |
Blood red colouar
+ A
F-;l{ll'_'l'H}2 {CH,.COO) +
Red-brown precipitate
INO, 4+ 4H.80, +6Fe™ —»6Fe” + 2NO T 4
4807 4+ 4H0

[Fe(H,0),] +NO—[Fe(H,0),(N0)] +H.0




Given below are two sfatemnents © one is lobelled as
Assertion A and the other 1s lubelled oz Reason B
Assertion A : In the photoelectric effect, the
electirons are ejected froon the metal surface as
soon 42 the beam of light of frequency greater than
threshold frequency stnkes the surfsce.

Reason R : When the photon of any energy strikes
an electron in the atom, trmsfer of energy from the
photon to the electron takes place.

In the light of the above stalements, choose the
most appropriate answer from the options given
below ;

(11 Both A and K are correct but B is NOT the
correct explanation of A

(21 Aas comect bul B s nof correct

{31 Both A and B are correct and B s the comrect
explanation of A

{4 Ais not comect but B i= comect

Official Ans. by NTA (2)

Sol. There iz a charscteristic minium frequency,
or “threshobd frequency.” for cach mefal below
which the photeelectne effect 18 not seen. The
cjected clectrons leave with a specitic amount of
kimetic encrgy of 1 frequency with an
increase in light frequency of these electron kinetic
enersies olso riss,

25 mL of silver nitrate solution (1 M) iz added
dropwise o 25 mL of polassivm iedide {105 M)
solution. The jonis) present in very small quantfity
in the solubion 1sfare

{11 MNO; only

2} K only

{31 Ag' and I both

(41 I only

Oficial Ans. by NTA (3

VY,

Sol. AgNO, + KI — Agl 4 +KNO,
Agl—+Ag"+ |

Fir TREGES

Agl is a insoluble salt 5o concentration Ag™ und [

will be negligible.

.

67,

A’ and 'R in the helow reactions ane

(R = alkyl|
{i) NHy. NH;, KOH
[ii) HLO7

+'B
[Major Product)
CzH

: R/IWIEHFJ'F..
(1)

COzH

CH;
BE=R

o

EJ\N\CH{}-A.

E=RWEH3

CgH = A,
.:31 R/k\/\l/-l

B M COoH = A,

B= RW CO.H

Cfficial Ans, by NTA (4)

i)

b Mt SO
SR BT

HW‘I'I'-””

el il I {1k,

The sef which does pof have ambidentsie ligand(s)

(1 EID} o ethylens disming, HzO
{2) EDTA', NCS . C,0]

{3 NO;,C,0} , EDTA®

{#) C,0%, NO;.NC§




Cficial Ans. by NTA (1)

Sol. NO,_NCS  are ambadentate ligand

£ 0 ; .
\ 4  Ethylene diammine
oy E_c"

%y~ HiN-CH,—CH, - NH,

N /N /

EDTA  Ethylene diamine tetra acetate

TO0C )
fﬂﬂ : ¥ 1 —
HH-—EHTE'I'[: NH

- ooc icma
i |

/@A Mus Ra
_

hwl Cildie

Where Nu = Nucleophile

Find out the comect statement from the options
eiven below for the above 2 reactions.

(1 Reaction (1 is of 2™ order and reaction (113 js
of 1" arder

2} Reaction (1) and (11 both are of 2™ order

{31 Beaction (1) iz of 1" order and resction (I is
of 2" arder

(4] Reactions (1) and (11} both are of 1" order
Ofifivial Ans. by NTA (3)

Sol.
a +7)
=
o GBS
OMe O-Me OMe
Eectron Doaating sroup
Sy’ Mech. ;[ order

cl M
M5
MNu
NO2 NOH

Electron withdrawing group
Sy" Mech - 2™ order

69,

For elements B, C, N. Li, Be, O and F the correct

order of first wnization enthalpy 15

i1 LigBeeB=C=N<zO<F

(2 Baliz=Be=C>N>0=F

(3 Licb<cBe<C=0O<M<F

{4) LicBe<B<C<0O<N<F

Official Ans. by NTA (3)

Sol. First LE.

FxN=0>C=Ba=B=L

Li—320K] mol

Be —899 K]/ mol

B =801 kJ/mal

C = 1086 K1/ maol

M= 1402 LI/ mol

O - 1314 kI /mol

F-1681 kI / mol

Mlafch Last-1 weth Lass-11 -
' List-1 Species List-1l Geometry/Shape
| AL HLOY [. Tetruhedral
B. Acetvlide amon Il. Limear
| C. NH, 1. Pyramidal
b. Cio, IV, Beng

Choose the comect answer from the options given
below :

(1 AL B-1, C-1L D1V
{23 A=l B-1, C-11, D=1V
(37 AL BV, C-1, D11
4 AL BV, C-T1, D1
Official Ans. by NTA (1)

Sol. Molecule/lon Hybndisation Shape

H ¥ sp’ Pyraimidal
Acelylide  sp linear C=C
H i
N
A7 L™
MH 5]:1' tetrubedral H
i
ClO: sp . Bent O o




.

T

For compound having the formola GaAICL, the

correct option from the following is

il Ga s more electronegative than Al and is

present as a cationic part of the salt GaAlCl,

{21 Omidation state of Ga in the salt GaAlCly s
+3,

3y Ol forms bomd with beth
GraAlC

(dy Gia is coordinated with Cl in GaAlC,

OfTicial Ans. by NTA (1)

Al and Ga in

Sol. Gallous tetrachloro aluminate Ga” AICT,

2Ga + Ga GaCl, + 2A1.C1, —*7 5 4Ga " AICI,

l‘I:'I
Al

Can Ml &=
Ci

Ga’
Structure of Ga A IC1,
(34 1% cationic part of salt GaAlCl, .
In the exrraction process of copper, the product

obtuined after carrying out the reactions
i 20,5+ 30, = 20n, 0+ 250,

i) 2C0, 04 Cu,5 = 6Cu « 50, is called

i1} Blister copper

{2} Copper scrap

i3t Reduced copper

i4} Copper matte
Official Ans. by NTA (1)

Sol. 2Cu 5+ 30, - 20,0+ 350,

2000 + Cu,5 -~ 6Cu + 50,
Blister copper

Duoe to evolution of 50,

formed has a blistered look and is referred 1o as
blister copper.

the solidified copper

73

74,

Mutch List-1 with List-11 ;

| List-l

List-11 |

ALK
' B.KCI
' C.KOH
' D.Li

L. Thenmonuciear reactions
IN. Fertilizer

1L, Sodivan poLassiu pump
IV, Absorbent of C0,

Choose the comect answer trom the options given
below

{13 A-IL B-1L -1, D-1
(2) A-IV, B-1, C-111, D-II
3y A-IY, B-I1, C-1, -1
(4) AN, BV, C-1, D-I
Official Ans. by NTA (1)

Sol. K ~ Sodivm — Potwssium Pump
KCl - Ferniliser

KOH — nhsorber of CO.

Li = wged in themsonuciesr reaclions

Thin layer chromatography of a mixture shows the
fallowing obearvation ;

* C
A -

& B

The correct omder of clution in the silics gel
column chromutography 15

(i ACB
2y B, C.A
3 C,AB
4y B.AC
Official Ans, by NTA (1)

=8

[ ]
Sal, g
B
According o the observanon, A 18 more mobile
and interacts with the mobile phase more than C,
and © 15 more drawn te the mobile phase than B.

Henee, the correct order of clution in the silico gel
column chromatography is—= B<C<A




75.

Th

Which of the following complex has a possibility
to exist ps merdional isomer?

{11 FCWNH!J:&“"".’G-}J;I

(21 [Codends]

(31 [Coiend Cla)

i4) [Pt {NHzk Chl
OfTicial Ans. by NTA (1)

Sol. [MA.B,] type of compoond exists as facial
and meridonial isemer.

P

Given below are two statements ;

Statement-1 : Methane and stemn passed over a

heated Mi cotalyst produces hyvdrogen gas.

Statemnent-11 : Sodim mtnte reacts with NH.CH

to give H,O, N; and NaClL

In the light of the above stafements, choose the most

appropnate answer frointhe aptions given below

i1} Both the statements | and 1 are correct

(21 Both the statenems L and 1 are ineermect

{3} Statement | is incorrect but Statement [l is
comect

{4} Statement 1 is cormect butf Statement T s
incomect

Official Ans. by NTA (1)

Sol. CH,(g)+ H.O0) —p
Flean

a0, (ag)+ NH, Cliagh —M.(gh+ MaCl{(ag )+ 2H.O01)

Given below are two Sttements

Statement 1 @ IFf BOD 5 4 ppm and dissolved

oxygen is 8 ppm, then it is a good quality warer,

Stuternent 11 : If the concentrufion of Zing amd

nitrate salis are 3 ppot each, then it cum be o good

quality water.

In the light of the above staterments, choose the most

appmpaate mswer from the options given below

i1 Both the staterments §and 11 are ineorrect

(2} Statement |15 incomect but Statement 11 is
cormect

{311 Both the statements | and 11 are cormrect

(41 Statement [ i commset but Staterment 11 s
Lot

Oificial Ans. by NTA (3

s CO(g) + 3H.(g)

78,

Sol. Clean water would Iave BOD value of less tim
5 ppan.

M axirviu limit of o in elean water

= 5.0 ppmorimg dm™

M aximen limit of MO in clean water

= 50 ppm or mg dm™
Arrange the Following compounds in increasing

order of rafe of arvmatic clectrophilic substinution
reacton

{aH H

ia) (]

LR OH

0

i<l idi
{1y d, b, c,
{2y b.ecoad
0 3 I |
4y d.boae

Official Ans, by NTA {3

Sol. Benzene beoommes mome mactive towards EAS

when any substituent rmses the electron density.
CE] (1] 8] 9. 1]

S & 60 &

CHME g 408 i3-Sy
“Haflz whilz -CH, - ‘H
bas ~H has -5
eiTiel ellent
Cormect onder

c<a<h=<d

The complex that dissolves in water is
{1y Fe,[Fe{CN)

(23 | FeydOHLiQAc), 1CI

13 K ColNO, ), |

4 (NH L | AsiMo. O, |

CHFicial Ans, by NTA (2)




Allen Ans. (2)

Sol. Fe,[ Fe{CN),

| Prussiun Blue—waler insolubie

k. [CU{NC': :In] very poorly water soluble
(WH, ), [ As {MO,0,,), | water insoluble
it arseno mslvbdae

| Fe, (OH)_ (OAc), |Clis water soluble.

o-Plenylencdinnmine ﬂr—b xR
Major Product

|
H
2) @DHH

3)

MNa
MNHa

Official Ans. by NTA (1)

Sol. Orhopheny] amine.

NI, NH, M,
CERONC
NH, NH-N-0 N=H-0H
:1_nl i

81,

SECTION-BE
A mixture of 1 mole of H;O and 1 mole of CO is
taken in u 10 litre container snd heated 1o 725 K.
At equilibrium 40% of water by mass reacts with
carbon monoxide according to the equation :
COigr+ Ha00gy = COL{gh+ Hylg)

The equilibrivm constant Ke = 10 for the reaction

is o I Mearest integer]

Orficial Ans. by NTA (44)

Sel. €O, + H,0  =2CO,, +H,

t=0  lmol 1 mol 0 i

at equ, I=x |=x ¥ X

ot eqguilibrivan 400F by miass water reacts with CO
x =104 | =x=0.6

_JCO,JIH,]  04x04

c= = =0.44
[COIH,0] 0606

Ko =108 =44
The mtio of spin-only magnetic moment values

U [CHCN LT /I CriH, 00, T s :

Odficial Ans. by NTA (1)

Sol. Spin magnetic moment of [CriCN), " (1, e

i, =J¥3+2) =15 BM

Spin magnetic moment of [CriH,0), 1" (13, €]

i, =33+2) =415 BM

V15
— e = ]
TR

An atomic substunce A of molur mass 12 g mol™
las @ cubic ervstal structure with edge length of
300 pon The o, of atoms present i one unit ezl
of A is . (Nearest integer)

Given the density of A is 3.0 2 mL™" and N, = 6.02

% 107 mol™




Official Ans. by NTA (4)

Sol.d = 3 e M = 12 pfimol
a=30pm=3x10" em

CdaNyxa'  3x602x107 < (Gx 107y

£
M 12
=4 (o =4
Ll 4] 78
¥H o
'I'I"JL‘"'W x ool ;n;l':vm;l.h': i
1 H

K] riwalin)
The matie %y on completion of the above reaction
i5

Official Ans. by NTA (2)

Sol.
0 ")
NN

¥ bl lmr,—mg—ar

S S
_ )

Mu—Mg—BrllMﬂ]e

e 11
; /i\NDH
| H-0 H

ox= 1 mole

OH

Me

HEr "

KMuojar Product
The number of byperconjugehon  stroctures

involved o stabihze carbocation fermed i the
ghove reaction s

(HTicial Ans. by NTA (T)

Me-shifi
CH:
H

L‘llldlhﬂll‘lgﬂ“! struciure there are 7
Hypersonjugation strusium

Solid fuel vsed in rocket is & mixture of Fe;Os and
Al (noretio 1220 The heat evolved (k) per gram

of the maxre 12 _ | Neatest inteper|

Given : AH! ( ALO, ) =—1700 k) ol ™!
AH? (Fe,0,) = ~B40K] mol

Mbolar mass of Fe. Al and O are 56, 27 and 16 g
meol™ respecti vely.

Official Ans. by NTA {4)

Fe, 0, +2A1l - ALO, + 2Fe
" Molar mass i6le 27z

(am?). [[.r:m?].mzle . I{MJE'L] :

_{m-l',]hnl ' z{aHP]M]
= [= 1TH) + 01] = [~ 8440} + 11]
= — Bal klfmol
Tatal mass: af muxtue = FeaO: + Al (1 2 2 mwolar
ratio )
= 160+ 2« 37
= 214 ghnol

Sol

Heat evolved per gram = fﬁ w4kl ig




87.

A solution of sugar is obtained by mixing 200 o of
e I5% solubon and 500 ¢ of its 409 zalution
iboth by mass). The mass percentage of the
resulting sugar solution is . (Meanest
integer)

Official Ans. by NTA (36)

Sol. Total mass of sugar in nixture of 25% of 200

and 307 of 500 g

Sugar zolution= 0.25 » 200 + 0,40 = 500
=50+200=250g

Total mass of solution = 200+ 500 = 700 g
. , . 250
Mass of sugar i solotion = ﬁx 100 = 35. 7%

= 3%

HC'G'-. + HFeS0, + 3H‘Sﬂ:-|. —

KCl + 3Fe 804k + 3HO
The ghove reaction was studied at 300 K by

memitoring the concentration of FedOy in which

initinl concentration was 10 M and after half an
hour became 8.8 M. The mte of production of
Fey S04 1 is x 107 mel L™ 57
{ Mearest integer)

Official Ans. by NTA (333)

Sol. KCIO: + 6FeS0: + 3HA50, — KO+
AFed S04k + 3H.0
(BRG] | —talRes0, )

ROR =
Al G Al
_ 41 A[Fe,(80,),]

T3 A
AlFey(80,):] | -AlIFeSO, |
Al 2 M
_1{1I0-88)
S 2 M= 6D
= 0333 %107

=333 < 10°° mwol Litre! sec™!

L0 B EL50, solution is isofonic with 0.01 M
tlucose solution, Percentage dissociation of K50,

i5 i NeEesh integes)

Odficial Ans, by NTA (75]

Sol. lsotonic solutions,

R 50, = Mt

i 0.0 = RT = 0.01 x RT

=25

For K,50, [for dissociationi =1+ {n—- 1xx}

= 25=
O = u = ! =75
n—1 -1

2 dissocibion = 75

In mn electmochenucal  reaction of lead, af

et gy = M oIt and

standard temperature, if E
E-:'w. oy = 1 Velt | then the value of E‘."H:.-" ity is
given by m —xn The value of xis

{ Mearest intezer)

Official Ans. by NTA (2)

Sol. Ph** +2¢” = Ph  AG| = -2FE]
Ph*" 1 d4e”  Pb AG! = —$FE"
Ph'" — Ph* + 2¢ AGY = <2FE!
AGT = AGT - AGS

—2FE% =2Fi2n—m}

Ei=m-2n =m-an

Henoe x =2




