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(Held On Thursday 13 Aprih, 2023) TIME : 9: 00 AM to 12 : 00 NOON
MATHEMATICS TEST PAPER WITH SOLUTION
SECTION-A Official Ans. by NTA (1)
¥‘ 6 dx
Q3x+ 6e2x +1lex 6 Sol.
0
.. . 1 .
(\)logeaéizg f(x)=x - sin2x + 3 sin3x
81 o 1- 2 cos 2x C08 3%
826 £ = -0
() loge ~—" 3
%275 X = 6 g
2560 \ '
() loge a1 - f"(x) =4 sin 2x -3sin3x
%]
6406 ., &5po
(v)loge f'ce 7 <0
J afag 8(5@
Official&ns. by NTA(v) .
Y E’ éeg RO point of maxima
Sol. )
¥\ 6 f&Spg :gp + 3 +%
| = o( - - 3)';|x g6 0 2
o & +1) (ex+2)%’ ; v. Thesetofall 4j' forwhichtheequation
21 5 © x|x-1| +|x +2|+a= + has exactly onereal root
= 6‘g 2, 1 + +dx is :
ex+l ex+2 g +3:
0 5 MC_g-"
Yooy oy 5 ooy MC-¥Y¥Y)
B N > e dx O X
- 30910§dx i 6001 +2e ™ * 301#3e XX MC-6,¥)
' 62&l W41
=24 <\ &ln x ¥ud
38-In fL+e )l(JJOJr =0 (1e) 0 Official Ans. by NTA (v)
¥
3. .
-Zelnl+3e-x JW
3 @- )UO Sol.
=3ln2-3ln3 +1ln4 f(x) =x|x-1] +|x + 2]
3ln2 _
= §+ln4 XIX-1|+|x+2|+a_0
In32 x|x-1l +|x+2]=-a

27

Y. g]é;()ﬁp;l'x— 2 sin x cos x+%lsin 3x%: /"4
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All values are increasing.



The negation of the statement
(n (B U €A UB))
(v equivalentto~A

(vyequivalentto~C
( equivalent toBUL ¢

(vyafallacy

Official Ans. by NTA (1)

Sol.

- ((AU(BUG) BN AU
25Y(B U @puBy
[(ABUC) U, (AURY}
tUA)=A

~p°~A

The distance of the point (-y.y.v) from the pl2
r r.d -vj"+rk™H=\. parallel to theline of the

shortest distance between the lines
£= @)y Qi%yk)and r=(2i")+m(™j +k")

is :

W 3.0

) 6\,-'-

) 3./

© 5.

Offigial Ans. by NTA ()

6
Sol.

2 oL@ fpice K)
LetLl:r .
L20=21" _ iPn(i-j~+ k)

Pk
h=p ¢ |

(-
=i 2k

M=1,2, 3

I I
|

(X ¥ £

Equation of line along shortest distance of Ly a
Ly

ne

nd

x 1 _y 2 2z 3
I = -I- =2

b (x,y,2)°(r-1,2-r,3-2r)

b (r- 1)-2(2- )+3(3-2r)=10

pr=-2
D QUx.y.2)° (-34.7)

PQ= [4+4+T6=2./6
A coin is biased so that the head is 3 times as
likely to occur as tail. This coin is tossed until a
head or three tails occur. If X denotes the number

of tosses of the coin, then the mean of X is

o 14

81
") 64
15
) 16
37

(&)
16

Official Ans. by NTA (1)

Sol.

P(H)= 3

P(T)=

A=




For the system of linear equations
2x+4y+2az=b

x+2y+3z=4

2x-5y+2z=8

which of the following is NOT corrects

(v Ithasinfinitely manysolutionsifa=v. b=+
(mIthasuniquesolutionifa=b=+

(v Ithasuniquesolutionifa=b=x

(v Ithasinfinitely many solutionifa=v. b=

Official Ans. by NTA (1)

Sol.

2 4 a
1 2 3|=18(3-a)
2 .5 2

D=

b 4
:4 2
g -5
Forunique solution D=
pa'rand biR ]

For Infinitely many solution «

Dx 3=(64+19b _ 724

D =Ix=Dy=Dz=0
Pa=3QD=0
andb=/\QD x=0

For the differentiable function

-{0}® j Llet3f(x) +2faé0_l-1o then
g Q) X
a9 .
2 Jisequalto
‘f(3)+f 843 q

v

m ¥

29
" 5

(O

Official Ans. by NTA (¢)

Sol.
S +2rE 9= 1107 5
e u
é 0
& (x)+3f - x-10Y °
& Eg ge
5f(x) =3 2x-10
X
f(x) == > 2x-10 9
5¢ex 1%
lae 3 o)
M =5g—- 22
%}
‘f(3)+f'§3: |§(1_6- 10) + %(-48 - 2)
=]-3-10] =13
Let the tangent and normal at the point (33,1)
ipse x2 y2 .
on the ell 3 6+ 4 =1 meet the y-axis at the

points A and B respectively. Let the circle C be
drawn taking AB as a diameter and the line

x=2,§,' intersect C at the points P and Q. If the
tangents at the points P and Q on the circle

intersect at the point (a,b) , then a2-b2 is equal

to

) gﬂ

304
) 5

(¥) .
()1
Official Ans. by NTA (v)

Sol.
x2 y2
Given ellipse 56 + 4 =1
X, Yol
4,/3 4
y=4
x 4
T
y=-8




VY.

x2+y2+4y— 32=0
hx+ky+2(y 1 k)-32=0

k=2

hx + 2k - 32=0

hx = 36

a=h= 3—'_
205

b=k=-2

a2-b2= %4

The area oftheregion enclosed by the curve
fx) = Masih X, COS X, x £ pand the x—axis
is

M YC2+1)
(0 24/2(42+1)

™ 4(42)
(&) ¢
Official Ans. by NTA (¢)

Sol.

Area-=
-3
| O
=¢
The number of symmetric matrices of order .
alltheentriesfromtheset.. v, Y. ¥ ¢ 0T Ve
is :

OME

(Y)aye

(¥) 14

P
pnxdxl +| Q§ cos x dx |+(jpcos x dx+ opl x dx

()11
Official Ans. by NTA (¢)

with

‘Q%z

Sol.

éa b cy
A=eb d eya,b,c,de,f
aec ¢ fy

i{0,1,2,....9}
Number of méftrices = 106
Among :

(S1) nZ®Ljqu1°£iL(2+4+6.+ ...... +2n) 3
(52):hml_ (% +215 3%.......

n@¥ n16
(vyBoth(Svyand (Sv)aretrue
(v)Both (Svyand (Sy)are false
(" Only Sy istrue

() Only (Svistrue
Official Ans. by NTA (1)

Sol.

imn(n +1
ey n2

S2 - limrl {fy =4’

h®¥n16 Aeng

_) =1p True

= @)%de 1-16 bTrue
Let PQ be afocal chord of the parabolayy =r1x of
length ... making an acute angle with the

positive x-axis. Letthe ordinate of P be positive

and M be the pointon theline segment PQ such

thatPM:MQ-=v:\. Then which ofthe following
points does NOT lie ontheline passing through
M and perpendicularto theline PQs

(1) (-3.43)
(2) (-6,45)
(3) (3,33)
(Ve Y9)

Official Ans. by NTA (v)
Sol.

e —
+19 =100
&

| —
Q- O,

t=v
p P(81,54)&Q(1,-6)

My 9)
PLIS (y-9)="Yx- 21)

3y "27=-4x+84
4x *3y =111




Vo.

Forx j.tworealvaluedfunctionsfix)and gx
aresuchthat. gx=,/x+1 and fog(x)=x+3- JZ.
Thenf()isequalto

(M)

(y) -y

("o

(£)

Official Ans. by NTA (v)

Sol.
g(X) = \.'.i +1

fog(x)=x+3- /x

- £ Bp@vs ]
1_3 f(x) =x2-3x+5

\ f(0)=

But.
composite function fogx) then in that case

if we consider the domain of the

f¢.) will be not defined as gx) cannot be

equal to zero.
Fractional part of the numbﬁr_ isequal to
15

M\ 15

Q) 15

Q) R—
15

8
(&)

15
Official Ans. by NTA (v)

Sol.
ll4 202t2|| 74044 ul
185
,\ 13 AT ) oy
||O|| i ||o

Y
S5
it

1
=15

Let a=i" +4jA+ Zk’\:b: 3iA‘2jA+7kA and

=2ij~+4k" Ifavector dsatisfies8=E b

andd.ar_ =24, then| § visequal to
() gy

(V) eyy

(Myyy

(YW

Official Ans. by NTA (1)

Sol.:
b=
r r ..
b(d-c) b<0
pd=&+Ilb"
Also § o 24

2
by 64+25+324=413
el 3 au
LetB= €1 2 30,a>2be the adjoint of a
ééaa 4UU

éau
matrix A and |A| =2, then [a-2aa |]Bé&auls

ééau
equal to

= () V(Y)
Y () -\
(&)

Official Ans. by NTA (v)

Sol.
) ¢l 3 au
Given:B=a1 2 3y
ééaa 4yq
B| =
1(8- 3a) - 3(4-3a)+a(a-2a)=4
-a2 %a -8=0
a=2,4
Given.3>?2
So, a =2 is rejected
€l 3 4ué4u )
[4 -8 4cl 2 3ge-ghol!
a4 4 4udéé4ud




AL

V4.

Let sy. sy. sr......s). respectively be the
sumto vy terms of v+ A.P.swhose first terms
arev. Y.y, ..
and the commqgn differencesarev.v.o. ... .

(@SpeCtIVG y'z.1 B0t

K

(V) VYA-
(Y)VYY.
(*) Vrs
€322A%
Official Ans. by NTA (¢)

Sol.

Sk =6(2k + (11)(2k-1))
Sk =6(2k +22k-11)

Sk =144k - 66

10

Qg =1444 . 66
as, —14419_1k- 6610

10711

=144’ - 660

—y

=7920 - 660
= 7260

Lety = yl(x) and y = y2(x) be the solution curves

the differential equation ? =y+vwith initial
X

conditions y()=+.y¥(-)=\ respectively. Then the

curves y = yl(x) and y = y2(x) intersect at

(v Two points

(vyno point

(v)infinite number of points

(£)one point

Official Ans. by NTA (v)

Sol
d_y:y+'7D a4 y=7
dx y
LF_ -x d
ye- x X
= A Te-xdx

b ye-x :_7e—x+c

Py=-7+cex

_74 7ex =74 8ex

peX0
No solution

Hf

21.

Let the equation of plane passing through the line

of intersection of the planes x+vy+az-vand
x-y+z=3be5x-11y+bz=6a-1. For cl¢,
if the distance of this plane from the point
(@.c.0+-is othenis gqugl to
Ja c
() -Y
(MY
() -¢

(&) ¢
Official Ans. by NTA (v)

Sol.

(x*t2y+az-2)+l(x-y+z-3)=0
1+1 _2-1 _a+| :%zf-%l
5 -11 b
| =- 7.,a: 3,b=1

2
2 |5atllc+be-6a 4
Ja J25+ 12141
c=-1

+b 3+1
\ a —— ——

C

SECTION-B

Let g be theconstant termin thebinomial

expansion ofgﬁr-'g : , n£15. Ifthe sum of

3
g x2

the coefficients of the remaining terms in the
expansionis 1¢1 and the coefficientof x-nis

la. thenlisequalto

Official Ans. by NTA (+v)



YY.

Sol.
n-k -3
Tk+E "Ck(x) 2 (-0kx)*
rk 3-y
2
n—-4k =0

4 @
By observation (625 + 24 = 649)we getn-=¢

(-5)n. g‘Cr( 6) 4(—)—649

Qn=4&k=1
® o)
Required is coefficient of x ™ is g"-'4 -7
S a1
X2 @
4C](_ 6)3
By calculating we will get1= 36
If
S=ilxl; - sin- x+ 1 ('_') sin - ge X (_)Eltj/
i Syx2+ 2+ 20 & x2+ P 4ip
then

§§1n§;(2+x+5§§-00§(2+x+5) p)—rs

equalto

Official Ans. by NTA (¢)

Sol.
® o)
sin-1¢ (x+1) i- Sin']g? -
g/ x+)210 &J/x2+1g
a LI(- 1,1
Ji2+1
® o) .
sin-1¢ (x+1) :—sin-1 X epR
& (x+)21g eyx2+1¢

Y.

(X+'|) =] O & L@ X O 12 x O
2 —COS§SII’1 Q —_— ev+Qi_ g -
|(X+'| 726 o e x2 +1  J2¢ x2+1g
i
_1® 1 x 6
Q X2 7. -
K23k x2 +1 @
1 xe 1+>< o

(x+1)
Jx +1)2 RETTe
After solving this equation. we get

X=-\V0IX="+

S=d-Vv. ¥
:R s1ng;( +x+5§ CO@((+X+5 p()O—

= gmgé_p?_cos(@lii%naépﬁ’_cos(g) u

4

Letw=zz+k  1z+k2iz+I(1+i),k1 , k2;. Let

Rew)=+ bethecircle Cofradiusinthefirst

quadranttouching theliney=yandthey-axis. If
the curveIm w) -+ intersects CatAandB. then

v+ (AB)visequalto

Official Ans. by NTA (v¢)

Sol.

W= 2z + klz+ k2iz + [(1+])
= 'k2Y+|:

RC(W x*+y’ +klx 0
Centre
Pk ° , kDo

k1. kBo (1, 2)

1=—2, K2=4

radius P 1= 4

Im= kly2x*!1= 0
\ 2x-y+2 =0




ve.Letfor x7; ,S0(x)=x,

Sk(x)= Ckx+ K ($. (1)dt.where

C0 =1,Ck ﬂé{;—\(X)dx‘ k=y.Y.r....Then

Sy (m+1Crisequalto

Official Ans. by NTA(\A)

Sol.

Given.

Sk(x)= Ckx+ kB (Ddt,
Putk-yandx-=v

S2 (3 C2(3)+ 2(53@41 ()
Also.

S1(x)= Cl(x)+ SBP(D)dt

Cl x2
= +
)

o
$2 (3 3C2+ 25@1&7&&
e %]

=¥Cr+aCy+a
Also.

1

C1=1- ¢§0 (x)dx 2}
0
1

C2=1- §1 (x)dx0
0

C3 =1- 6S2(x)dx
. oeC2xH( 200

—3z-dx
i Oe
S2(x) = C2x 23S (y dt
C%?Z 3
=C2x+ |+
3

ps2(3)+ 6_(3138 F36CHC +9

Yo.

Y.

Yv.

Thesumto y. terms of the series

YOYY=FY Y EY —oY Y. IY - isequalto

Official Ans. by NTA (v +)

Sol.

(22 _ 32 4 42 -52+20terms)+
(22+42+....+10terms)
~(Q+3+4+ 54 +11)+4[1+22+......102]

¢24@2 qy 10711721
1 1530+ -1 —¢—

1310231+14°11°10

The number of seven digit positive integers formed
usingthedigits yv.v.rand ¢ onlyand sum of the

digitsequaltoyvis___
Official Ans. by NTA (¢\v)

Sol.
X1+ x2+ x3+ x4+ x5+ x6+ x7=120%1.2,3,4}
7!
'
No. of solutions=5*+7-1C7.; - ; - 5=413

Let myand my be the slopes of the tangents drawn

from the point P¢:.v) to the hyperbola
X2

Hy® 16 -y. IfQisthe point fromwhich the
25

tangents drawn to H have slopes jmy|and jmy| and

they make positive interceptsaand b onthe x-

{PQ)2
ab

axis. the isequalto

Official Ans. by NTA (»)



YA.

Sol.

Equation oftangentto the hypert%z_’olaz_ =1

a b
y=mxzt ja2-b2m2 )

passing through ¢« v)

I1=4mzt 25-16m2 P 4m2-m-3=9
Pm=1, 3

x
Equation of tangent with positive slopes3

4y=3x-161 L ]
y=X-3 ybwnh positive intercept on x-axis.

Intersection points:

Q: (-4,-7)
P:@,l)
PQy=1vA

PQ2

ab _128_
=" =3
16

n§t’r§é3plane

333g
x-vy+z-y=+be P. If the distance of the point

Lettheimage of the poi

Qic-v.@.a<«- . fromPis . thenaisequalto

Official Ans. by NTA (1o)

Sol.

Image ofpoir?, _53§Q
3

- - . 2&l 5 . .
x 55 oy 8 AR> Lo)8 8 50
- 3 = 3 = 3 3
1 -2 1 12 + 221+
1=
\x=2,y=1, z=3

132=(6-2)2+(-2-1)2+ (a-3)2
b(a-3)2=144 ba=15 (Qa>0)

va. Leta =3i"+j"-k"and c=2i"- 3j"+3k’If pis a

vector such that 8=5Cr and |% |250, the
|72- |];+G]V|isequalto

Official Ans. by NTA (1)

=50+2242° 507 - 55 "N
10
= 72+ 66
I|' I'2
72-[b+c| | = 66

v.. Letthe meanofthedata

X \ \g 0 \4 q
| Frequencyd) Ye YA a A

be .. Ifmandsyarerespectively the mean
deviation about the mean and the variance of the

data. then 32 xis equalto
m+s

Official Ans. by NTA (»)

Sol.

o = I 44724140470+ 7
all 64 +a

b 320+& = 288+7ab2a= 32Pa=16

M.D.(x) aé{;i_&} where a1 = 64 + 16280

M.D. (%) 44247 2+28°0+162 +3°4

80
_8
5
Variance = E_j'fl (X2
af;
_A4716 +247440+16 " 4+8 716 _ 352
= =86
80
a 3’16
\ 38 =8
m+s 128 352

g0 80




SECTION-A
¥1.  Which ofthe following Maxwell’s equationsis
valid for time varying conditions but not valid
static conditions :

(DEBAIKOI ~ (2)&RE:dIXO
. (4) KD.dARQ
' KIE.dIRg $
Official Ans. by NTA ()
Sol. Based on equations of Maxwell
vy. Differentcombination of v resistors of equal

resistance Rare shownin thefigures.
Theincreasing order for power dissipationis:

I ‘
A)
R
W
B AT AT

R
AW —e

R
AN
R
» AMAA .
I R
© AP
DH1 R R R

-> AN A A A

(v) PARPBRPCKP D
(Y) PCRPDXPAKP B
(v) PBXPCRPDEP A
(¢) PCRPBXPARP D
Official Ans. by NTA ()

Sol  PRI2R
RIN__R2E R R ram3r

Sinceiissame. hence PIIR so options (¢)is correct

vr. Avesselof depth ‘d"is halffilled with oil of

refractive index ny and the other half is filled
for with water of refractive index ny. The

apparentdepth of

this \éegﬁgl when viewed from above will be-
)
\ XnT X n2

) d(nl K n2)
2n%n
n
dn
2(nl ¥ n2)
) 2d(n Mn,)

— ot
12

Official Ans. by NTA(v)

(¢

Sol. Formula usedagp sl Dd_2
np 1

d Ddﬁnllxnzﬂ
app j% A, E

v¢. Thesource oftimevarying magneticfield may be
(A)apermanentmagnet
(Byan electricfield changing linearly with time
(O directcurrent
(Dyadecelerating charge particle
(Eyan antenna fed with a digital signal
Choosethe correct answer from the options given
below:
mDyonly
m©and Eyonly
(" (Ayonly
(e)(Byand D) only
Official Ans. by NTA (v)

Sol. Source of time varying magnetic field may be
laccelerated or retarded charge which produces
varying electricand magnetic fields.

[ An electricfield varying linearly with time will
not produce variable magneticfield as current will
be constant




Two trains ‘A’ and ‘B’ of length ‘I" and “¢|" are
travelling into a tunnel of length ‘L’ in paralle
tracks from opposite directions with velocities
v+Akm/hand vy km/h. respectively. If train ‘A
takes vos less time than train ‘B’ to cross the
tunnel then. length ‘L’ of tunnel is : (Given L =
b

(MAYeem

Yo.

(MYveem
(¥)\A+em

(Haem

Official Ans. by NTA (v)

sol. 0t B 161¢ 35

20 39

1050
0 O35

OLO60g D@ 060 X1800m
35

The ratio of powers of two motors_%-g . that
JXKI

yi.

are capable of raising v. - kg water in e minut

wellof \.» mdeep. Thevalue of xwill be
QDA

(Y)¢

(Y. ¢

(H\1

Official Ans. by NTA (¢)

So PR ngh
mlgh
Ppy pm®2
I; m2gh ~ {Im2
megl
2
f_
0B 123
P 5X50 5 J')_(|Z|1
© K RI2RISR
3512

xX16

es
and .. kg waterin y minutes respectively froma

vv. A planet having mass 1« Me and radius :Re.
where Me and Re are mass and radius of earth
respectively. has escape velocity in km/s

given by:
ﬂ%ﬁ?ﬂﬁgfa%s}ﬁelociw onearth

M.y
(V1A
x)ry.1
CIRRI
Official Ans. by NTA (v)

[2GMp PGME
Sol. Vb R VE K
B [ Rp I "RE
\ \
|23”I
| RP
0 0 [k
7GME |/Rp
I'il RE

Rg DMP
ME

v
P
v
E
HJ'ZE OVED3 VE

VPX 3511.2 km / sec

VPO

X16.8km/sec
The threshold

wavelengths for two metal surfaces A and B
having: veortfgmctioavin nmis:

(Given.hc=\vsyeVnm)

YA, difference between

(M) Y1e

(Y) \YA

(¥) YV

(8ot

Official Ans. by NTA (v)

1242

D%@&276 nm
O BDDG 4.5K

OB OOK138 nm

Sol. DA




A

Sol. By momentum conservation

Sol. ‘Pqud

&Y.

A bullet v+ g leaves the barrel of gun with 3
velocity of 1.+ my/s. If the barrel of gunis o» cm
long and mass of gun is v kg. then value of
impulse supplied to the gunwill be :

(V) vy Ns (v) 1 Ns

(mriNs (6)r Ns

Official Ans. by NTA(v)

OX3XXVXXO0.01X600K VX

v-~2m/s
Impulse on gun Ovly[<Ns
Two charges each of magnitude +.+yCand

separated by adistance of .. ¢ mm constitute a

electricdipole. Ifthedipoleis placed in an unif
electricfield 'E'of y- dyne/Cmaking v+ angle

with E. the magnitude of torque acting on dipg
is :
(1) 4.0810810Nm

(3) 1.0K10X8Nm
Official Ans. by NTA (v)

(2) 2.0810810Nm
(4) 1.581089Nm

X0.01X0.4X10X3
X4X10X6

‘E‘IZIPEsinﬁ
X4X10X6X10X10X5Ksin30

RAR 1 OR6RSKI -
)

X2X10X10

Adiscisrollingwithoutslippingon asurface. T
radius of thediscisR. Att= .. thetop mostpo
onthediscisAasshowninfigure. Whentheo
completes half of its rotation. the displaceme
point Afromitsinitial positionis

A

(V) RﬁHTEl'z[l(v)

M YR
Official Ans. by NTA (v)

R MT2010
2R
TR

List-1 List-1I
(Layer of atmosphere) (Approximate height
over earth’s surface)
n A Fy-Layer Dy km
orm ByD-tayer A yve=vyeekm
©)Troposphere Ay v+km
le - DyE-tayer AV re=vokm

ol SN

SOI ”-".-.“““ER“““"“-.-A

., Displacement QDZ@D OOt AR

Match List -Iwith List -1I

Choosethe correctanswer from the options given
below:

MWA-III.B-IV. C-1. D-1II

(MA-II.B-IV.C-III. D-1

mA-II.B-1.C-IV. D-1III

(A-II.B-1V.C-I. D-III

Official Ans. by NTA (¢)

Sol. Based on Theory
¢r.  Thermsspeed of oxygen moleculein avessel at

1

particular temperatur€is BB. where [is the
O xK

average speed of the molecule. Thevalue of x will

be:(Take 0% )

iR (VD) YA

nt

isc Y)yYv
Nt of ) A
(8) ¢
Official Ans. by NTA (1)
1
3RT 5 SRT
sol. P51 oH1a2 [fM
VM T xH
3D22 5
U _— _[0O10-
708 X

Ox0O 28




¢+, A body of mass [sll. o[l kg is moving
with a velocity of Ov.0. ¢l mys. Its
kineticenergy will be
(1) X1000X140KJ (2) X1000X0.14XJ (3

KS00X0.14XJ (4) KSO0XK140XJ)
Official Ans. by NTA (v)

!

2
kR 1 ®I5R400R5X200K1000J

2
Xk Em 20v (0.5 2K0.4
[ U

2k v 5 20

RKR10008~ - D_Qmoooém OXb 1407
‘o ®10 100X X 100 K

Sol. mv2

Sol. From continuity theorepny XA2V2

Two bodies are having kinetic energiesin the rati$:

vi: 4. Ifthey have samelinear momentum. the

ratio of their masses respectivelyis :
(MVeqy Y)y:¢
CORREE! (a1
Official Ans. by NTA (¢»)

K D1321 D2mz om D16
1 —2ml p2 2 9

]
Km
2

Sol.

9 m

1
. m

The figure shows a liquid of given density flow
steadily in horizontal tube of varying cross-sec
CrosssectionalareasatAisy.ccm/andBis
vomm'. ifthe speed of liquid atBis 1- cm /s the
(PA-PB)is :
(Given PAand PB are liquid pressuresatAan
points.

Density XX1000 kg mX3

Aand B are onthe axis of tube
(Mo Pa

(v vvPa

(mvePa

(o)v1Pa

Official Ans. by NTA (v)

LSKVIK25K10 2 060

25K60K102 10
1.5

V1K10cm/s

VIK

By Bernoulli’'stheorem

P102X1000XK0% 1K K 1;2 X X168 X

PIR 5 OP2R 1 0100036 10
>

P1X5XP2K180

P1XP2X175Pa

Underisothermal condition. the pressure of agasis
given by PllaVly. where ais a constantand Vis

the volume of the gas. The bulk modulus at
constanttemperatureis equal to

P

2
wyP

Official Ans. by NTA (v)

) (myP

0P

Sol. 800 9P
dv/v
Pv3Ka
ng
tion. Differentiatingw.r.ttopressure

dB

2dV

v3X p3y2 gp RO

VDBE&QIDO

Pd
VDB-d.PV

dP.v
—_[O3P
dv

Bl [ O BRECP




¢a.  Forthefollowing circuitand giveninputs Aand

choose the correct option for output ‘Y’

}Y

. EEEEAEETETE Y \
A I—
(inputs)E
— i \
B |
t t, t t{ tL t
SO S N W I O
v— B
o
t ot ot ottt
O i i ] \
i
Y 1 E 1

™

YN O S S

Official Ans. by NTA ()

Sol. YIAfBHAlB —

Ba .

Which graph represents the difference
between total energy and potential energy of
a particle executing SHM Vs it's distance from
mean positions
Energy
§))
A

0 +A

(Y) Energy

4\
%

() Energy
A 0 A X

Official Ans. by NTA (¢)

Sol. T.E.XP.E.XK.E.

K.E® ) mR2 XA 2Xx 2K

Which is the equation of downward parabola.

238A® 234 BMI%MQ
92 90 2

Inthe given nuclear reaction. the approximate
amount of energy released will be :

238
[Given, mass of 92 A [1238.05079931.5 MeV/c, °

mass of 29304 BX234.04363X931.5 MeV/c2,

mass of i)&4.00260®931.5 MeV/c2]

) v.AY MeV ()e.4a MeV
vy vy MeV () ¢.vyo MeV
Official Ans. by NTA (¢)

Sol. QU[thA Km Xm HIBK SMeV

0[238.05079 X 234.04363 X 4.00260X

0 4.25Mev




o\,

Sol.Energy per unit volume = i stress M strain

oY.

Sol. PXVI JI2RK w®

Section-B

The elastic potential energy stored in a steel
oflength y. mstretched throughycmisa+J. T
crosssectional area of thewire s

or. Atagiven pointoftimethevalue of displacement

vire ofasimple harmonic oscillatoris given as
ne

y=Acos (). Ifamplitudeis ¢- cm and kinetic

mm.
(Given, yX2.08101 INmX2)
Official Ans. by NTA (¢+)

Energy X % stress[]strainXvolume

80 0. XY X strain2 Alf

X$07

80 0212010 0 —[OAD20
10R7 00

200 0OA
20

1
2
1

40K10% m2] A
AN 40 mnt

Apotential V. isapplied across a uniform wirg

resistance R. The power dissipationis Py. The
isthen cutinto two equal halves and a potenti

total power dissipation across two wires is Py
ratioPy : Pyis — X:1. Thevalue ofxis
|

Official Ans. by NTA (1)
VZ

Now RIEE1
A

Ifwireiscutintwo equalhalf
. _ R
O—

R 2

V2
Initial Pl X_°°
R

V2
AfterP2¥3D2 0914
% R
P, ~
40X
PD [l 7

(R16

D

al of
V.isapplied acrossthelength ofeach half. The

energy atthattimeisy..J. thevalue of force

constantis. .[h.xNml\. Thevalue of xis

Official Ans. by NTA (¢)

Sol.General equation for displacement is given by
xOA st 0 OO

at given time

Ootgoo 300

DxD4OXI“'I_2§D 20.3 cm

of OAQ 40cm

0 K.e0s kKA @200

The

1 R1600R1200 [
20005 g8 ommo0—H

400X100X100 7 k (400
k X104
x4

os.  When a resistance of sl is shunted with a
moving coil galvanometer. it shows a full
scale deflection for a current of yo. mA.
however when .s.[l resistance is connected
withitin series. it gives full scale deflection for
vo volt. The resistance of galvanometer is

0.

Official Ans. by NTA (s +)




Sol.

250mA  250mA-i

— AN

L
—G)

250mAKXS
SR,

1050

|1
sy

. 25
1010508 R R

From (i) and (ii)

25 5
0
1050 0R, ~4PNR T]

100XSKR®105085KR 05
95R, 04750
R, 50X

The radius of %%rbit of He'of Bohr’s modelis r
and that of fourth orbit of Berllis represented

00.

L

Now the ratio isx: . Thevalueofxis

5

Official Ans. by NTA(v)

n2
SoI.rD_Z_

L. 0
He D

IBe30

2204
02
20404

o1,

aS ry.

ov.

Sol. EA

Athin infinite sheet charge and an infinite line
charge of respective charge densities [Ill and
(0 are placed parallel at o m distance from
sglcrbtgtpeghd‘Q'areat 3 mand ¢

0 0
perpendicular distance from line charge

m

towards
sheet charge. respectively. ‘EP’ and ‘EQ’ are

BifnePaipeps rafp ety e1e6ig fd

Intensities at

vl][ll]. Thenthevalueofais

Official Ans. by NTA (v)

g 3
2IZI|ZI(}AD2 (;DE%DA%
I 100 0O

241 000
30 [ O 4K

EB - :
RR0rA 2000 B Do

5100«

21 000
EA o] HE30

EB 3500400

D4 reoo3oo

32004000
4

s B39
4

Ue

In the given figure. an inductor and a

resistor are connected in series with a
ttery of emf E volt.

l?“] /S epresentst?he maximum rate at which the

2b

energy is storedin the magneticfield (inductor).

The numerical value dj”will be
a

£l R=25%

| s
'E
Official Ans. by NTA (vo)




Sol.

OA.

E DiLU

. _dE I
Rate of energy stormgja O LIS,L

Now we Know forROL circuit

ER _ uR
IR KIR™ 5
RK

tR
So g DE e%

Time at which raté of power storing will be

max,
tx 1

Rim2
dE E2 X 1 X1

So 4 O0_"[1-
R g
E DE2 . E>
4R 100 2050

a[J2,b 050

SOED25
a

Afishrising vertically upward with a uniform
velocity of Ams:'observes that abirdis diving
vertically downward towards the fish with the

velocity of v ms® Ifthe refractive index of wate

s 4 . thenthe actual velocity of the diving bird
3
pick the fish. willbe - ms.

Official Ans. by NTA (v)

o4. Asolid sphere is rolling on a horizontal plane
without slipping. If the ratio of angular
momentum about axis of rotation of the
sphere to the total energy of moving sphereis
. vr then. the value of its angular speed will
be rad/s.

Official Ans. by NTA (¢)

Sol. LO0IcomOO00 andigd [ TR,

MV

2 V. 1 X2 X V 1 2
L% MR2 Ycom MR22 Yeom
= R KBy g D2 eom

LO 2MRSVC°m KK 170 M Veom
. L _4 R 0 4 22
Ratio g O O_ 000, 0.-X7X4
¥ 7V 22 722

com
1.. From the given transfer characteristic of a
transistor in CE configuration. the value of

geimef this configurationis® . for RB - k.
andRC -1 kll. Thevalue of xis

IC=(mA)

508 ——

40
30

20 e

r 10

-

T T T T T =
©-07100 200 300400500 1B=E@A)

Official Ans. by NTA (v

to

Sol. Power gain

x BRC .BX BBC
O Av.Al T RB

0 X20X10XX10X3 @103

0 X103
- K200RT 00K ORloi0

Hencex 13




SECTION-A
61.  Lnthe reaction given below

e
)
: (1 a0, A it
) ————— il
() H Blijor Product
"Alis
(11 MeHM W CCHH
!';r'!:
I |
(e’ ,,-""{>._. 0OH
Pi.{h:
R— | OH
{31
X
CIH
{41 heHR CHO
W
Official Ans. by NTA (1)
Sal.
Me e

Me
b
—NH  _OH
=0
T
COQ”

6.

63,

Given below are two statements:

Statement-1 Penmutit process s more cfficient
compared to the syathetic resin methed for the
softening of water,

Statement-11: Syothetic resin method results in the
fommation of soluble sodium salts.

In the light of the sbove statemsents, choose the
mest pppropriate answer from the opfions given
below:

{1 Both the Statements I and 1 are correct

{2y Staternent 1 s comrect bat Stwternent 1 15 incorrect
{33 Sewternent | is incomect but Statement 11 5 correct
{4 Both the Statements | and 11 are incorrect
Official Ans. by NTA (4)

Mowsdays bard water i35 softened by using
synthetiz 1on exchangers. Thiz method 15 more
efficient than zeolite process/Penmutit process

The mismatched combinutions ure

A, Chiorophiyll - Co

B. Water hordness - EDTA

. Photography - [AE{CN}E;
D. Wilkinson cutalyst - [I:'HJ_,F']I: RACT

E. Chelating ligand — [ - Penicillamine

Choose the correct answer from the oplions given
below:

(1) A and C Only

{27 A and E Only

{3 D and E Only

{4y A, C and E Only

CHTicial Ans, by NTA (1)

M s present i chlorophyll and o black amd
white photography the developed film is fixed by
washing with hypo zolotion which dissolves the
undecomposed  AgBr o form 4 complex fon
[Ag(Sa0s 5]




fid.

5.

Sal.

In which of the following processes. the hond

order  increases and  parmnagnetic charmeter
changes to diamagnetic one”

i1y O, =

{2y NO = NO

(3 N+ NS

i4) O, =]

Official Ans. by NTA (2)

HNO is paramsgeetic with BO = 2.5, NOr s

diamagnetic with B = 3

The incorrect stutement from the following for
borazine 1s:

¢ 11 It has electrome delocalization

(21 It contains banana bonds.

{31 It can resct with water.

{41 It iz a cyelic compound.

OiMlclal Ans. by NTA (3

Borazing s BN H

f\@ﬁ

H
BN H, +9H,00 — SNH, +3H, B0, + 3H,

Among the following compounds, the one which
shows highest dipole moment is

(O~

Cificial Ans. by NTA (1)

Sol.

67.

Sol.

Among  the mwven compounds, the followmng
compound hag the ghest dipole moment because
baoth the +ve and —ve ends acquire aromaticity,

i p0

CAROIEIE) LATOIEIG)
Match the following
| Column -A | Column-&
A | Nylon & | Matureal Rubber
b 1 Vuleanized Fubber | 11 | Cross Linked
‘¢ | cis-l4-polyisoprene | 111 | Caprolactam
d Polyvchloroprene IV | Neoprene

Choese the comect answer from option given
helow:
iDa=IV.IEILc=1ld—=1

2a=lll.b=IN.ec—=Ld—=1Tl

a=IlbhslllcasIV.d=l
ida=lllLb=Ile=]ld=1V
Oficial Ans. by NTA (4)

Myvlon-6 — Caprodactom { Monomer)
Natumal rubber - Isoprene (Monomer)
Vulcanized mbber — Sulphur containing rubber

Meoprang = Chlaraprens (Maonamer)

{aH

H*
—.l:l- Maor product

In the shove reaction. Left hand side and rght

hand side nngs are oomed as A" and CR°

respectively, They wodergo  rng expansion, The

cormect statement for this process is:

{13 Finally both nings will become six memberd
el

{2y Finally both nngs will become five imembered
each.

(37 Only “A' will become 6 meinbered.

{4) Ring expamnsion can go upto seven membered
rings

Oficial Ans, by NTA (1)




T,

. iy
H 2UHL

* Fo

-0

I 2~ T ddmde shifi

Dﬂ@{f@

The radicn]l which mainly causes orone depletion
in the presence of UV radiations i5;

{1y CH, 2 NG
Gy o 41 O
Official Ans. by NTA (3)

Ozl — O+ Oigh
Qg+ O ——0aiz)

CR:Cly () — 5 Clig) - CRClg)

C lig)+ ﬂj{g}—iﬂlﬂ[ghﬂz[g]

C10(g)+ Olg)— € 1(g) + 05 (&)
In the following resction "X 15

CH, (CH, ), CH, S8,y

HEL &
[ FE L] |.l|1=4|I.1l.'I:

(1 CH, (CH,), CH,Cl

2y C1=-CH, -(CH, ) -CH,

{3} [:}lql-I:H -(CH, ), CH,
CH,

4

Official Ans. by NTA (3)

7.

T2

n-alkames on heasting in this presence of anhydrous
AICT,

branched chain alkones. The mujor product hos one
meathiv] side chain,

and hydrogen chlonide gas isomerize to

[-']']3 T {EHE :Iq = LH] —'—L'Jmlh;::.:r:n- ¥
CH; -CH-{CH; ), - CH,
CH;
2 — muthylpentane
(muagor}

2-Methyl propy] bromide reacts with C,H, O and
pives ‘A" whersas on reaction with C.H_UH it
‘B The m these
reactions and the products A" and B respectively
re:

{1y 8.2 A= iso-butyl ethyl ether: S, 1,B= lert-

gives mechanizin  followead

byl ethyl ether

12y 5.1 A = iert-butyl ethyl ether: 5,1, B=2-
buty] ethyl ether

{3y &y, 1, A = tert-butyl ethyl ether; 5,2, B = iso-
butyl ethyl ether

(4 8.3 A =2-butyl ethyl ether; b2 B= iso-
butyl ethyl ether

CHTicial Ans. by NTA (1)

oo Mu‘i.li
b.‘
CUHD = stroag mickeophiks.

(i _‘J,L“_‘_..-'W I'.EHJ'I[ /b[“-.: ek 1
H '

CHOH
-t O H,

W, 0H is meak nedenphile.

(i(yHCN

F—————— L

(i1} HaOWH

(i1 HNOy

The products formed in the above reaction are

i 1) Two optically active products

(27 Ope opfically active and one meso produc

13) One optically inactive und one meso product.

{43 Two optically inactive products

(MTicial Ans. by NTA (2)

D- {+)- Glyceraldehyde




T Which one of the following 13 mest hkely a

Sal,

74

Sal.

CHO cx N
O [—1—iH HI—7p—T
1] H +
H il » — N
T H H H i
CH.OH CELOH CH.OH
[H+) FLLD § ]
Lilycernthdehde 3 W
COR CO0H
H—t—on W— ™
CHOH CHCHA
E[r-n:},l HMCH,
oo CEE
|| —+— U HO——— [
==  He=——{iH
CO0H L0H]
Optiealhy Cipticaly
e actmve

mesmEch®

{11 Zine- Liguation

121 Titaniwm — van Arkel method
31 Nickel — Mond process

{4} Copper - Electrolysis
Official Ans. by NTA (1)

Zing ix refined by dstillanon method, which s

used for mefals having low botling point.

CIF, at room temperature is a:

{11 Colouress gas with trigonal bipyrmidal
geometTy,

2} Colourless pas with square pyramidal geometry

{3} Colourdess liguid with square pyramidal
moometry

(41 Colourdess hguid with tdgonal bipyridal
CEOmEiry,

Official Ans. by NTA (3)

CIE, is colouress liguid.

75.

T6.

Be{OH), react with Sr(OH), to yield an ionic

salt, Choose the incorrect oplion related to this

reaction from the following:

{11 Be s tetrahedrally coondinated in the ionic salt,

{27 The maction is an example of acid - base
neutralization reaction.

{3) Both Sr and Be alaments ure present in the
iomic salt.

{4} The elements Be is present in the cationic part
of the ionic salt.

Odflcial Ans. by NTA (4)

BelOH) is amphoteric in nature,

Sr(OH), s basic in nature,

These two underso acid — base reaction to forn a salt
Be(OH ), + SriOH}); —» 51| Be(OH), |

jualt

In the reaction oiven below

1} FIED ;

UHROH  pgior Product
H 1
‘B s
':III %

NH
(2)
KH,
(3) ‘ .
NH,
(4)
P
NH,

Official Ans. by NTA (3)




HH

Which of the following statements are mod correct?

A_ The electron gain enthalpy of F iz mome
negative than that of Cl

B. lonization enthalpy decreases i a group of
periodic tuble

C. The electronczativity of an atem depends upon
the atoms bonded oot

0. ALO, and NO are examples of amphoteric

oxides,
Choose the most appropriate answer from the
options ziven below:
(1A B .C and D
(23 A, C and D Only

(34 B pnd D Only
45 A, B and DD Oaly
OiTicial Ans. by NTA (2)

Blectronepativity of an element depends on the
atom with which it 15 attuched,

M = neutral oxide

Al Ok = amphotenc oxide

The energy of an electron in the first Bohr orbit of
hydromen stom is —2 18« 1070, Its eneray in the
third Bohr orbit is

(1] L of this volue
27

(2 O third of thas value
{3} Three times of this valoe

{d} % th of this value

Official Ans. by NTA (&)

_ =2 18x107°F

E :
n"

. 1
e B «—
]

What happens when o [vophulic sol 15 added to a
[vophobic sol?

{1 Lvophilic sol is dispersed im Ivophobic sol.

{21 Film of Ivophobic sol is fonmed over 1vophilic sol,
13) Lyophobic sol 1% coagalated

{1 Film of Tyophilic =0l iz formed over lyophobic sol,
Official Ans. by NTA (4)

Lyophilic sol is wsed as protective action for
Ivophobic sol. 1t forms a laver / film around the
[vophobic sol.

The pair of lanthanides in wlich both elements
lave high third —ionization enerry is:

{1 Ea, Gd

(2B, ¥b
(3L, ¥b
(o) Dy, Gnd

Official Ans. by NTA (2)

i, S 2
Eu '™ [l | prign 15 due o halt
Yt 'l:l{,:]_].]"l"t filled & fully filled conlgurations

SECTION-B

For the ziven reaction

S
CH, ~C~CH -0~ CH, %
|
HC OH H
-A"

The wtal number of possible products tormed by

tertiary carbocation of A is

OiTicial Ans, by NTA (4




Sol.
cHoon B
LI'I,—I.I —L11-1 I'.I—I.II — e CH, - _tn -1I-I.||
HE OH H FLC b
|
i en
W) eH,-C-CH, - C-¢H,
II.,I_l'
.
CH,  CH,
L Il'T I;E[ i'u-c]r
CH,
FH. 'Fl'[.
—CH, =C=CH, - C=CH.
o,
() CH, CH,
I C'H.-'II:-E'H—'II:-EH.
il.fl
'{l-'H, CH,
—> LH,-E-!}H-(l_H-L'Hx (d+)
CH,
(B CH, CH,
. cn,.::r: . CH,
o,

81  Solution of 12 g of non - electrolyte (A) prepared
by dissolving it in 1000 mL of water exerts the
saine osimofic pressure as that of 005 M glucosze
solution at the same femperaure, The empincal

formula of A 15 CH,O ., The moleculer mass of A
15 g Nearest integer)
Official Ans. by NTA (240)

Sal.  For lsotonie solutions

ﬂ'l -_ﬂ_;.

:}‘:| =E?

'%: (105 — Molar Mass of A

xo= 240

250 mL of 0.050 M Bﬂ.{ND_-_]li.s mixed with
250 mbL of 0020 M MNaF. K.mnf BaF, is

0.5x10 "at 298 K. The ratio of [ﬂa:'][f’ ]z
e ]‘:_, (F s Mearest integer)

CHTicial Ans, by NTA (5)

150 0.05
_25R008 s ioan

2o (L0

=) 3

={L0IM

p
A, + B, »2AB AHY = -200 kJmal

AB, A, ond B, are distomic molecule. If the
bond enthalpies of Ay, B, and AB are in the
ratio 1:0.5:1. then the bond enthalpy of A, is

kdmal ' (Nearest integer)
Oificial Ans. by NTA (4000

A, + B, > 2AB; AH] = =200 kd mol '

= A} {AB) = -200 kJ mol

saHy  for  restion AL+ B, 2AB s
~AD0 k] mol !

Given: Bomd Enmthalpy of A, B, and ABis

1:0.5:1

Assuming bond enthelpy of A, be x kdJ mal '

~. Bond enthalpy B3, = (L5 x ke mol ™

. Bond enthulpy AH = {x)kJ maol '

A + B, ——2AB; AHY, = <400k] / mol

:c Uﬁ ]
2A + EH
) = K 5K -2x

-4 = -5 %
Sox =B k]  mok




85.

An organic compound gives 0220 g of CO, and

(.126g of HA) on complete combustion.

It the % of curbon is 24 then the % hydrogen s
= 107" i Nearest intezer)

Official Ans. by NTA (56

Moles of TN:E'JJ = % :ﬁ

= Moles of carbon
= (Molesof C0,)x1

1
sowhofCe —— x12= 0
wt. of O 00 " i

_ 0,06

% of C <100 = 24
ki W

W = WL of Orzunic Compound ¢
W= 025

Moles of H )= % = (LO07T

CMoles of H atom = 2= (00LH)7T =0.014
% of Hydrogen = w w 1D

0,014 %1
= ——— ] N
.25

= Tk

= 510!
200 mL of calcium hydmoxide was consumed when
it was reacted with [0 mL of unknown solution of
H.50), Also 20 mL standard selution of 0.5 M
HCI contining 2 drops of phenolphthalein was
titemted  with caleium  hydroxide the  mixoere
showed pink colour when burette displayed the
value of 35.5 mL whereas the burette showed 25.5
ml initially. The concentration of H,S50), Is
M Mearest integer)
OfTicial Ans. by NTA (1)

Resction with HC

I!L'a{[ltlj? 4+ 2HIC —:r-t.:.H_Elr +EH:H
Vaolume of {lu [{_JI [}: =10 ml
Yolume of HC1 =20 ml
Concemtration of HC =005 M.

Mo, of milli moeles of HC = 16

Mo of milli moles of {la{f i [}3 =5,

_ ool milli moles 5
ST BET

"-.-’[ml] 10
=15 M,

e M

Reaction with H_ 50,

Ca(OH), +H,80, »CaS0, +2H,0,

No. of milli moles of Ca{OH), =20x10.5
= 10

i.¢, no. of milli moles of H, S0, =10

o, ol mal lim ales
V{ml)

— Mr|=ﬁr.-, =

10
L0

=1M
A certain quantity of real pas occupies a volume of
015 dm’ ar 100 apm and 500 K when s
compressitality factor s 107 Its velume at 300 atm
and 30K { When itz compressibility factor 15 1.4
% 107 dm” (Nearest infeger)
CHficial Ans. by NTA (392)

g EV n=ﬂ
nRT LRT

Z, =107, = 100atm, V, = 0.15L, T, = 500K
Z, =1.4,P, =300am, T, = 300K, V, =7

BY, V.
— — =TI
wRT  LET,

|.4
Vo=——7=.03
i T

=392 x 10" dm’




88

L;p 18 the fime required for the resction to

B

undergo £7.5% completion and t,, is the time
required for the reaction to undergo S0
completion. The relation between L, , and 1, for

i first onder reaction is 1,,, =% x 1,

The value of X% [ Mearest integer)

Official Ans. by NTA (3)

1253 A
A=Ay K]Eﬁ = —éﬂ [3'.‘.5'-1 oty ]
A tn A Ao Ay
s 3 4 R
Lgps =3y
o X=3

KMnO s oated with  ferrous  anunoniem

sulphate  hexahvdrate in presence of  diluie
H., 50, . Number of water molecules produced for

2 mwlecules of KMnl}, is

Oificial Ans. by NTA (68)

By balancing the redox reaction we get

10 [FeSCh, (N, )y 50, 6Hy0 ]+ 2ZKMni, + 8H,50,

l

GF, (50, ), +2MnS0, +10(NH, ], 50, + K80, +68H,0

A metal surfice of 100 cm® area has to be coated
with nickel lover of thickness 000 Tmm, A curment

of ZA was passed through a selution of Ni{NO, )

for ‘%" seconds 1o coof the desired tayer. The value

of 5 iz _ [ Mearest mtezer)

{ Py, idensity of Nickel) is10gmL"'. Molar mass
of Nickel is60 gmol " I = 96500 Cmal ")

CoTicial Ans. by NTA {161)

W=zxixt

E=ist

6500

iy
plormnig wi. |

= -jxl::{x

Density » volume =

L0 108 0 mul=[ (vf=2)

96300

X =161 =er,




