FINAL JEE-MAIN EXAMINATION — APRIL, 2023

(Held OnThursday13April, 2023) TIME :3: 00 PM to 6 : 00 PM
MATHEMATICS TEST PAPER WITH SOLUTION
SECTION-A 0. 1g
1. If the system of equations Sol. HzX3 ~3 ZH
X
2x+y-z=5
2Xx - Sy +Az=p
X+2y-52=7 r01g_ . @5
has infinitely many solutions, theth + p)2 &) (A 1% = *Cr (2x')3 H3X2H = Xr (_3)r(x) 0
is equal to
(1)916 15-5r=5
(2) 912 _
(3) 920 i 20
(4) 904 Tﬁé O s
Official Ans. By NTA (1) s H*
Sol. So, coefficient is 80
2 1 - 3. The plane, passing through the points (0, -1, 2) and
2 -5A1]=0 (-1, 2, 1) and parallel to the line passing through (5,
2 - 1,-7) and (1, -1, —1), also passes through the point.
2Q25-20)-(10-N)-(4+5)=0 (D (d,-2,1
50-4A+10+A=-9=0 2) (0, 5,-2)
51 = 3A A= 17 (3) (-2.5.0)
2 @) (2.0.1)
2 -54=0
1 2 7 Official Ans. By NTA (3)
2(- 35 - 2py) - (14 - y) + 5 (4 + 5) =0
~ 70 - 4y - 14 + y + 45 = 0
~ 3y = 39 So]. Points (0, —1, 2) and (-1, 2, 1) parallel to the line
- K =13 of (5,1, -7) and (1, -1, —1)
(A + p)2 + (A - p)2 = 2(A2 + pu2)
=2 (172 + 132) = 916 C
2. The coefficient of X5 in the expansion of Normal ! ; )
O & _LDS s Vector 3 -
HZ 3xH 1 1
(1) 8 i 16i7+10 j+14K"
2)9
80 16x + 10y + 14z=d
3) 5 Y
26 Point (0, —1, 2)
4) 3- 0-10+28=d d=18

Official Ans. By NTA (3) 8x + Sy + 7z = 9 is equation of plane.



4. Let a, fpe the roots of the

equation

X+
X2 -2 22:().Thenal4+[3 4 is equal to

(1) - 64

(2)-128 2

(3) - 64

(4)-128

Official Ans. By NTA (4)

Sol. x> —2x+2=0

22278 2 f6i
2 2
IR
ildn 2
q=2¢ 3 =1280 &
o O
BH=1280 & O
O 0O
a +314:128(2)cos r7'[| g
o3 g~
Let al, a2, a3, .... be a G.P. of increasing positive

numbers. Let the sum of its 6th and 8th terms be 2

and
the product of its 3rd and Sfdrms be l . Then 6 (& +
9

a4) (a4 + a6) is equal to

(1)242

)2

()33

4)3

Official Ans. By NTA (4)

Sol.

arS+ar7=2

(ar2) (ar4) %

a2r6 =1
9

Now, r>0
ar5(1+r2)=2

Now, ar3= 1 or —

l (rejected)
3 3
2=2

r=4/2
1
6,2
Now, 6 (a2 + a4) (a4 + a6)
6 (ar + ar3) (ar3 + ar5)
6a2rd (1 +12)

RGeb ﬁ(4) 9)=3
Let (a, B) be the centroid of the triangle formed by the
lines 15x —y = 82, 6x — 5y = — 4 and 9x + 4y = 17. Then

a + 2B and 2a — [ are the roots of the equation

a:

(Hx2-Tx+12=0
(2) x2 - 13x + 42 =
0 (3) x2 - 14x + 48
=0@4) x2-10x +
Otfiefhl Ans. By NTA (2)

Sol. upon solving we get coordinates as (6, 8), (1, 2)
and (5, -7)

So centroid : (a, B) is

6+1+5
= =4
3
B:8+ _7:]
a + 2B = 6
2B = 7

Ans. x2-13x+42=0




K Sol
b| =3and the angle between the vectprs :

(% oy )~ 2* | 58 Xz is

7. Let ‘a$: 2,

P(1, -2, 3)
al and b be %T Then |

equal to
(1) 482

(2) 441 N 4.5,8) (1,-7,5)
(3) 841
(4) 882

Equation of line

Official Ans. By NTA (4)

Sol. 8L 1B =3 3T T
Let point N(3A + 4, 12A + 5, 3\ + 8)
A X 2
(3 2b,)a 3b)
PN=(3A A-DiU+ (120 +5- (_QJ)J&Q\ + g3k
L “% ROOY - -
|-3a U 3n D+ +EA+SK
‘_ X« %— 4ay %‘2 And parallel vector to line (Sa§1m:3i”+ 1255 3K
Now, m&o
_}g X2
‘— axb
BGA+3)3+(12A+ 712+ (BA+5)3=0
2
7]k . Do Oa0 _ :
Q—'alxlgsmaﬂa I6A+108=0 x 108_-2
162 3
1 So point N is (2, -3, 6)

49X4X9X§ =882
2(2)-2(3) +6+5| _

Now distance is = s 7
8. Let N be the foot of perpendicular from the point P (1, - J4+4+1
2, 3) on the line passing through the points (4, 5, 8) and
(1, -7, 5). Then the distance of N from the plane 2x — 2y o —cos(bx)—X¢ *
+z+5=0is 9. If Jm, 2 =17, then 5a2 + b2 is
l1<cos(2 k
(1) 6
equal to
2) 9 (172
(3) 7 (2) 76
4)38 (3) 68
Official Ans. By NTA (3) (4) 64

Official Ans. By NTA (3)




10.

CXE—=x

e —cos(bx)- 5
Sol.clrx()]_coszx) =17
7 x4x2
4x2

On expansion,

O 2x0 b2x0O
|:|1+aX+a2 D _TD _C?X(I_CX)
limD 0 | =17
x 0 2X2
D D D 2 b2 CZD
- FAx+x2 o+
B T i Ay
lim =17
x 0 2X2
For limit to be exista—%ZO
C
a=2
2 2 2
and% =17

a2 +b2+4a2=17x4

5a2 + b2 =68

Let the centre of a circle C be (a, B) and its radius r <
Let 3x + 4y = 24 and 3x — 4y = 32 be two tangents and 4
+ 3y =1 be a normal to C. Then (a - + r) is equal to
(7

29

(3)5

46

Official Ans. By NTA (1)

Sol.
4x +3y=1

(Cl, B) 3x + 4y =24

A 3x — 4y = 32

IS

First find point A by solving 4x + 3y = 1 and
3x 4y = 32

After solving, point A is (4, -5)
centre (@, B) lieon4x + 3y =1

1-4a
3

4t 3B =1 B

Now distance from centre to line 3x —4y — 32 =

0 and 3x + 4y — 24 = 0 are equal.

4[1-4an
B3 f ‘32‘: sar g5 q

T

_24‘

after solvinga = 1 anda = ?

Fora =1, centre (1,-1) radius =5

028 —109g

Fora=2—8 centre -
3T

radius= 49.78 (rejected)
Hence,a=1,p=-1,r=35

a-B+r=7

11. All words, with or without meaning, are made using all

the letters of the word MONDAY. These words are
written as in a dictionary with serial numbers. The serial

number of the word MONDAY is
(1) 327

(2) 326

(3) 328

(4) 324

Official Ans. By NTA (1)




Sol. First arrange in alphabetical order

ie. ADMNOY equivalent to
(1) (~p) (~q)
A =5
=TT 2 p (~9)
D_____ = 5! G (~p q
@pq
A =4/ Official Ans. By NTA (1)
D____=4 Sol. (P (~4) ((~P) A ((~P) (~q))
N =4 (P *~q) ((~p) @ ( @)
(P M~q) ((~p) ™)
M A =3l
@ - (P N~q) (~p)
[OD___=3 (~p) (P *~q)
~p P"Cp ~9
M A__=2
M [d[NA-- t~p ~q
— =~p ~q
[O [N D [A[Y=1
14. The random valuable X follows binomial distribution B
=327 (n, p) for which the difference of the mean and the
10 %2 O variance is 1. If 2P(X =2) =3P(X = 1), then n2 P(X > 1) is
. X
12. The range of f(x)=4s1n— s equal to
sz* 1080 ) 12
2) 15
1[0, (
(1) [0, 7] 3) 11
(2) [0, 2m) 4) 16
(3) [0, m) Official Ans. By NTA (3)
(4) [0, 27]

Official Ans. By NTA (2)

_..,0x2n
Sol. f(X)—4SIHIH@_—1 0o

X2+ 1 -1 1
+ 1 = =
o 1 T [0,1)

Range of f(x) = [0, 27)

13. The statement

(p @ (P g (~p) (~q)is

Sol. np—npq =1

np2 =1

2nCp2qn-2 = 3pCpqgn-1

np—p =3q ( q=1-p)

p=1
2

Hence n =4
Px>1)=1-(px=0)+px=1)

d O 0
=1 ch’ar;ﬁ v c15r;§ ~Dmg

:

2




012 30

15. Let for A

001 2p
= 32n, then 3nq is ecﬂlal to
+ (1) 10 (2) 9
312411

Official Ans. By NTA (4)

012 30
sol. A 553 10
0ol 2p

O
16-1)-2Qa-1)+3@-3)=2

Al =2,

5-4 a+r2+3 a-9=2

- a4=0

a=-4

8|Adj(2Adj(2A))|

8|Adj(2%22 Adj (A))|

8|Adj(23AdjA)|

8126Adi(AdjA)|

23(26)3|Adj(Ad))|

23 .25 |Aj

221.24 = 25= (25)5 = (32)5

733 10 1Al = 2. 17 adj (2adj (2A))

16.

17.

Let S= {Z : Q(:ZZ"‘RG(Z)) }Then Z |Z|2

is equal to

7
(1) 5

(2)4

5
(3) 2
“4)3

Official Ans. By NTA (2)

Sol. LetZ=x+iy,x R,y R

X -1y = 1(x2 —y2 + (2xy)i + X)

X = 2xy (D)
—y=—y2+x2+x we(2)

x=0,y=-3 (from (1))
Ifx#0,theny =0, 1
Ify:_;,thenXZ%’3

z=0+i0,0+i) — 1 371

2 2

The area of the region

{(X,y):XZS y S|X2_4, yzl} is
(1)2(4?22__11
(2): J)
4 4_
(3)§(m %IH)
@ 4 (&

Official Ans. By NTA (2)




Sol. Sol. Condition of co-planarity

l I'l,ll 0.4 / I| x2-x1 a a
Ny, / y2-y1 1 2|=0
\ % M / z2-z21 b b
. y=1 1 2
\\/ \"/ Where a, b,«¢ grg direction cosine of Ist line and
a; b2,@ areliregtion cosine of 2 line.

Now, solving options

Requira area =2E|2,- d . 2-vd 5_4 5-10
by pavayB3927 b Point (-3, 1, 5) & point (-1, 2, 5)
2

. Let for a triangle ABC,
2 i Bk + -3 1 5
CB= i i° K (Hh|1r 2 5
swom By 2 -1 0

CA= 4743] + 6k

If § > 0 and the area of the triangle AB(f6is =-3(9)-(10) + 51 +4)

OO0 _ _
then CB.CA is equal to =-15-10+15=-10
(1) 60 (2) Point (-1, 2, 5)

(2) 120
(3) 108 -3 1 5
(4) 54 -1 2 5
Official Ans. By NTA (1) 2 -7 0
Sol. AB*ECFCA = o = 3(5)— (10) + 5(1 + 4)
a=2pB=4Y-8=3 25+25=0
15e 5] =
f‘AB AC‘ Al (3) Point (-1, 2, 5)
(6-9)2+ (26 +12)2 + 100 = 600
6§=5y=8 3 1S
Hence €B “CA=60 -1z 4
. . ) -2 -1 0
. The line, that is coplanar to the line
x*3_yl_z73 3@ -@®)+5(1+4)
-3 1 5 7
W X+1:y_2:Z55 -12-8+25=5
1 2 B (4) Point (-1, 2, 5)
xtl1 _y_2_z 5
@ -1 ) -3 1 5
2 _
3) x*l _y 2 _z5 -1 2
-1 4 1
11 22 5 ’
X~ Z
@) =Y-c=Z 3(5)—(-20)+ 5(-1-8)

2
Official Ans. By NTA (2) 15+20-45=-10




&3

€

&3

+ J-e_" tan® xdx
20. The value of is

< (tank+ o X)dX

&? =13

(1) 50
(2) 49
(3) 51
(4) 25

Official Ans. By NTA (1)

74

Sol. e *tan® xdx
J

/4

H - é(tanx)S (Ef + J‘Cf" (50) (tanx ) sec2x

/4
=-e+ 0 SOjefx(tanx)4Qtan X +1)

0
4
=-¢™*+500 J’e"‘(tanx)51+ (tanx)4ﬁgdx
O O

/4

—e M+ Ie_"(tanx)5Q1x
0

’ T4
J’e:f"(tan49 x*tan’' x)dx
0

Now

/4

50 [ el (tali+an49dX

n/4
j e *(tan” X +tan’' x)dx
0

50

SECTION-B

21.  The mean and standard deviation of the marks
of 10 students were found to be 50 and 12
respectively. Later, it was observed that two
marks 20 and 25 were wrongly read as 45 and

50 respectively. Then the correct variance is

Official Ans. by NTA (269)

Sol. X =50
Z xi = 500

Xi =500+ 20 + 25 -45-50 =450

correct
o’ =144

X 205002 = 144
10

S 8 e = (14-450h <10 (45) 2(50) 2+ (20)2+(25) 2
= 22940

)2 - I:I E(lgrrectl:f

Correct variance :Z (x] correct 0 u
10 10 [

= 2294 (45)2

=2294 - 2025 = 269

22. Let A={+4,-3,-2,0,1,3,4} and R = {(a, b)
AXA:b=|alorb2=a+ 1} be arelation on A.
Then
the minimum number of elements, that must be
added to the relation R so that it becomes

GfffsiiicAns. by NTA (7)

and symmetric, is_____

Sol. R =[(-4, 4), (-3, 3), (3, -2), (0, 1), (0, 0), (1, 1),
4,4),(3,3)}

For reflexive, add (-2, -2), (-4, 4), (-3, -3)

For symmetric, add (4, 4), (3, -3), (-2, 3), (1, 0)




23.

24.

Let f(x)%Ykxk, x  R. IR 2ipeerf

+ 1 then n is equal to

Official Ans. by NTA (10)

10

kxk

2

Sol. f(x) =

+10x 10
+9x 10+ 10x11
+x10-10 x“

fx)=xt2R+
f(x).x =% +23+
fx)(1-x=&k2%xx3+
x)_ X(1-x"") _ 10x"
(I-x)* (l—x)10
+
x—Xll_lOXn <12
(1-x)’

f(

10x12-11%1 +
(1= xj

f(x)=

Hence 2f(2) + £(2) = 119.210 + 1

So,n =10

Total numbers of 3-digit numbers that are divisib
by 6 and can be formed by using the digits 1, 2, 3

4, 5 with repetition, is .

Official Ans. by NTA (16)

Sol. For number to be divisible by ‘6’ unit digit
should be even and sum of digit is divisible by 3.
(2,1,3),(2,3,4),(2,5,5),(2,2,95), (2,2, 2),
4,1,1),(4,4,1),(4,4,4),(4,3,95)

2,1,3 312,132
2,3,4 342,432,234, 324
2,5,5 552

2,2,5 252,522

2,2,2 222

4,1,1 114

4,4,1 414,144

4,4,4 444

4,3,5 354,534

Total 16 numbers.

N

le

25.

26.

Let [ o] denote the greatest integer < a. Then
A0+ Qa0+ 03f . fH20fis equal to.

Official Ans. by NTA (825)

Sol. {0 + /50 + (R ... A/T20H

l1+1+1+2+2+2+42+2+3+3+

3 =7 times
10+ 10+

10 x11x21 10x11
2 x +

6 2
770 + 55
825
Forx (-1, 1], the number of solutions of the

equation sin—1x = 2 tan—1 x is equal to

Official Ans. by NTA (2)

Sol.
T2 2tan—1 x
sin—1x
-1 1
—7/2




27.

28.

If y = y (x) is the solution of the differential

. d 4x X+2
equation d_ +— ] =
X - =
(X ) (XZ - 1 )2

that y(2) :%mge (2+J§) and y(/i) =
Gloge(\/a + B\/g, a, [ﬁlythen apBis

equal to .
Official Ans. by NTA (6)

x > 1 such

x+2
5 b

(¢ -1y

Sol.d_+ Ax =
vy x2-1
d

Lp L5

LF.=(x2-1)2

af £2-1)) =260
(x> 1)2

fdy ¥ 2t 0

(x* 1y

(2 -D2=x2121
C=~F
o (2= 1x2— 1+ 2npxe -

aBy = 6
The foci of a hyperbola are (£2,0) and its

x>1

4x dx

eccentricity is 3. A tangent, perpendicular to the
2

line 2x + 3y = 6, is drawn at a point in the firg
quadrant on the hyperbola. If the intercepts ma
by the tangent on the x- and y-axes are a and b
respectively, then |6a] + |5b|is equal to___ .

Official Ans. by NTA (12)

X y2
l. — - _=
So 3 B3 1
a
aezg&ezi a:i

16

alsob2=2a2e2-a2 4 -

p2=20
9
Slope of tangent = 3

2
So tangent equation will be

y = mx iu.'a2m2—b2

_3x |%6 49‘20
y _2 + 1||| : s
3x 4 8
y= 7 * § |Xintercep1 =
Y el
1nte r celpt 3
48 109
al + Isbl = + G = 27 = 12

‘Mo = O " L O
29. Letfn = i iny x0 < (2k=1)sin kT [ COSX
0 kq 2 O Z H
dx,n N. Then glffgig e1qua1 to .
Official Ans. by NTA (41)

1(xst x2 —1)+ C

fn(x) :J’g(1+sinx+sin 2 x+sin3x+...+ sin" (X))
0
) (I + 3sinx + 5sin2x + ... + (2n—1))sin x cosxdx
Multiply & divide by sinx

T 1 3 5 7 2n—1
jzghsin X)2 +(sin x)2 +(sin x)2 +(sinx)2 +...(sinx) > ]

(1 + 3sinx + 5sin2x + ... + (2n — Dsinn-1(x§5* 4x
t 4/sinx
de  Put (sinx)1/2 + (sinx)3/2 + (sinx)5/2 + ... + €sin3 ¢
1 (1+3sin x+ 5sin2x+ __ (on—1)sinn—1x)cos
= X

2 Jsin x

fn = 2 [tdt

fn=1

21 — 26 (21)2 - (20)2
=441 - 400
=41

dX:dt

I

0



30.

The remainder, when 7 is divided by 17is ___.

Official Ans. by NTA (12)

Sol. 7103=7x 7102
= 7x(49)51
=7X%x(51-2)51
Remainder :- 7 X (—2)51
- 7(23.(16)12)
=56 (17-1)12
Remainder =56 X (- B)=_56+68 = 12

Il



PHYSICS TEST PAPER WITH SOLUTION
SECTION-A
vv. Givenbelow aretwo statements : oneislabelled as
Assertion Aand the otherislabelled as ReasonR
Assertion A : The binding energy per nucleoniis Official Ans. by NTA (v)
practicallyindependent of the atomic number for
nucleiof massnumberintheranger-to\w..  Sol. Truthtablefor NAND gateis
ReasonR: Nuclear forceisshortranged. A B v-AlB
Inthelight of the above statements. choose the .
correctanswer fromthe options given below . \
Option: \ .
(vBothAandRaretruebutRis NOT the correct \ \
explanation of A
(WAistrue butRisfalse
mAisfalsebutRistrue
(»BothAandRaretrueandRisthe correct
explanation of A
Official Ans. by NTA (¢)

(&)

Onthe basis of giveninput Aand B the truth table
is

A B Y

\ \ .

Sol. Binding energy per nucleonisalmostsame for
nuclei of mass numberrangingr-: tov..

vy. TheoutputfromaNAND gate having inputs A
and B given below will be.

Sothe correctansweris Option \.

(InAp ut)l vr. In the network shown below. the charge
0 accumulated in the capacitor in steady state will
B be :
(Input) 0 3V 4K
+ _
Option :
1 1 1 6D
) L | ] Lo ARF
' ! ! : !
1 ; | T i 6K
Q) ! - : ! ; Option :
| I i i - i oyv.ylc me.allC
i ' e rlC Ol

)

Official Ans. by NTA (v)



. 3V 40
e -
Sol. | “6D
1] WY
4 WF
=\
6K
No currentwillflowin capacitorin steady state.
currentflowing inthecircuitin steady state
I- A 0 Y
™
Potential difference on 1l resistance
V=1x \L:\.AVOPE
Capacitor willhavesame potential so charge.
q-CV=¢ R ln.avolty-v.vIC.
v¢. Givenbelow aretwo statements :
StatementI: For a planet. if the ratio of mass
the planettoitsradiusincreases. the escape
velocity from the planetalsoincreases.
StatementII: Escape velocity isindependent o
theradius ofthe planet.
Inthelight of above statements. choose the
appropriate answer fromthe options given be
Option :
(1)Both StatementIand StatementIlareincory
(v)Statementlis correct but statementIIis
incorrect
(vmStatementlisincorrect butstatementlIlis
correct
(£)Both StatementIand StatementIl are corre¢
Official Ans. by NTA (v)
Sol. Ve- ||'T_G'R_vr OoveQ Jg
As M increases [l Ve increases
®
Statement()is correct
Also Vel JTT
AsVedependsuponR

(Statement (v isincorrect
Option (v)is correct

Yo.

A particle executes SHM of amplitude A. The
distance from the mean position when its's

kinetic energy becomes equal to its potential

Optioenergyis :

(MYA

\ \
(&) _A

I Y
Official Ans. by NTA (v)

Sol. KE-PE
" MIA-x=" ' Mlx -
A\t Y
Acx=xOA=yxy
Ox =+ i
JY
rg. Apassenger sittinginatrain Amovingat - km/h
5 0
observes another train Bmovinginthe opposite
direction for as. If the velocity of the train Bis
f ot km/h. thenlengthoftrainBis :
Option :
MOSt (\)a. m (DY m
oW e m (HYy+m
Official Ans. by NTA ()
ect
Sol. Velocity oftrain A
km o
VA=4. _m,=4\~x W=Yom/s
t Velocity of train B
VB=o¢ I}(:]T =08 x :A =\yomy/s

Velocity of train Bw.r.t. train A¥g OV
=\o—(-Yo)ym/s
=¢+m/s

length of train

Time of crossing =
relative velocity

(

S

(M=

(=Ax¢+=vy. meter.




Yv.

Option :

Sol. Asgasissuddenly compressed. the processesi

YA.

Option :

The initial pressure and volume of an ideal gas
are P. and V.. The final pressure of the gas

‘é"gﬁ@ Eﬁ%denly compressed to volu\ijn\é’i” be :

(Given [l - ratio of specific heats at constant
pressure and at constantvolume)

\
(\)P'“)Er (MP.(e)O

P () ¢P

Official Ans. by NTA (v)

adiabatic.
Equation of gas for adiabatic process is
PV& constant.
0P\ =PyVy
av

s
%Ph; I?f((vz))isDcDorr ct

R/en beloware%wo statements: oneislabellg
Assertion Aand the otherislabelled as Reason
Assertion A : Aspherical body of radius (o + + .\

0
p.v.cpP

"4}

d

Sol.

Ya.

Terminal velocity of a spherical bodyin liquid
Ovtlr ~

Ve DZDDrr

00
Vt

o .-
Vi
AlsoVtlr~

.
\‘f 5 _)|:|\~~=z'/.

ReasonRisfalse
Option (¢)is correct
grt\gn electromagnetic wave. at an instant and

particular position. the electric field is along
the
Bﬁg@@%‘;ﬁgﬁéiﬁéhdFﬂ%ﬂ“e¥i$§ie'8'i%€{?&}9 thy
of electr

omagneticwaveis :

Option :

as

R

(v at ¢o°angle from positive y-axis
(v) negative y-axis

(v) positive z-axis

(¢) positive y-axis

Ofticial Ans. by NTA(v)

mm having a particular density is falling througg| pirection of propagation of EM wave will be in the

liquid of constantdensity. The percentage err
the calculation of its terminal velocity is 7.

Reason R : The terminal velocity of the spheri

body falling throughthe liquid is inversely

e R

(vyBothAandRaretruebutRis NOT the corred
explanation of A

g) Bloth Aand '@re trueand Risthe correct
xplanation o

(mAisfalsebutRistrue

(o)Aistrue butRisfalse
Official Ans. by NTA (¢)

e

—~+

DrFin

cal’

direction ofE[IB.
The distance travelled by an objectintimetis

given by s- (vllot. The instantaneous speed of the

objectatt=ocswillbe:

Option :
(MDVY.oms™ (Y)1y.oms™
()oms™ (¢)yoms™

Sol.

Official Ans. by NTA (¢)

Distance(s)=(y. o)t

Speed (v) = gjm&t 4(v. o)th

é%ft%c? nYs fscorrélr /s




¢\.  An electron is moving along the positive x4
axis. If the uniform magnetic field is applied
parallel to the negative z-axis. then A. The
electron will experience magnetic force along
positive y-axis B. The electron will experience
magnetic force along negative y-axis C. The
electron will not experience any force in
magnetic field D. The electron will continue to
move along the positive x-axis E. The electron
will move along circular path in magnetic field

Choose the correct answer from the options

given below :

Option :
(vBandEonly (v A and E only
(vyCandDonly (vyBandDonly

Official Ans. by NTA (v)

FlleB) -

Forcewill be along -ve y-axis.

Sol.

As magneticforceis [lto velocity. path of electr

mustbe acircle.

Two planets Aand B ofradiiRand . Rhave
densitiesland [l /v respectively. The ratio of
acceleration dueto gravity atthe surface of Bt
is :

¢yY.

Option :
MYy
()Y :¢
Official Ans. by NTA (v

M)y :\
(e vy

_GM

T 1 0GIR
R

v

Sol. g

0+9 2 oRog oo™
g\ R\ ¢

Given below are two statements:

StatementI: An ACcircuitundergoes electrig

resonanceifitcontains either a capacitor oran

inductor.

StatementII : An ACcircuit containing a pure

capacitororapureinductor consumes high p

duetoitsnon-zero power factor.

£y

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

Option :
(v) Both StatementIand StatementIl are false
(v)StatementIistrue but StatementlIlisfalse
(v) Both StatementIand StatementIl are true
(¢)Statementlisfalse but StatementIlistrue
Official Ans. by NTA (v)

Sol. Forresonance. [I- .. hence bothinductor
capacitor mustbe present. Also power factoris
zero for pureinductor or pure capacitor hence both
the component consume zero average power.
Avehicleof mass .. kgismovingalonga

levelled curved road of radius v- mwith angular
velocity of . .yrad/s. The centripetal force acting
onthevehicleis :

Option :
Mo+ N ()va+N
reN ()Yyee N

Official Ans. by NTA (v)

on
Sol. Fc=mlrxy . x(..v)xvecot1 N

Toradiate EM signal of wavelength [l with high

efficiency. the antennas should have a minimum

go.

oA Sizeequalto:
Option :
§)) D ) a
Y ¢
vl [

Official Ans. by NTA (v)

Sol. Minimum length of antenna should e
¢

Given below are two statements:

StatementI: Out of microwaves. infrared rays
andultravioletrays. ultraviolet rays are the most
effective for the emission of electronsfroma

1.

al
metallic surface.
StatementIl : Above the threshold frequency. the
maximum kinetic energy of photoelectronsis
ower inversely proportional to the frequency of the

incidentlight.




Inthelight of above statements. choose the cg
answer from the options given below

Option :
(v) StatementIistrue but StatementIlisfalse
(v) Both StatementIand StatementIl aretrue
(v)Statementlisfalse but StatementIlistrue
(¢) Both StatementIand StatementIl arefalse
Official Ans. by NTA (v)

Sol. UVrays have maximum frequency hencearem
effective for emission of electrons from a metallic
surface.

¢4,
DSt

Drrect
Sol. Xand

"~ havesamedimensions
V2
Y and b have same dimensions
[ gsae - esMLTie
@sbie S esliae
[a] - #sMLTgz has dimensions of energy

[b]

InaYoung's doubleslits experiment. the ratio of
amplitude of light coming fromslitsisy:\. The
ratio of the maximum to minimum intensity in the
interference patternis :

KEmax. = hf-hf. '
¢v. Ar.lCchargeisdividedintotwo partsand Option :
placed at ycmdistance so thatthe repulsive force (V1 : ¢ (M
betweenthemis maximum. Thechargesofthptwo (v :\ (£)Yo: 4
partsare: Official Ans. by NTA ()
Option :
malcac molC.olC A .
mvlc.vlc @llc. vlc Sol. GiventhatA\‘ =

Official Ans. by NTA (v)

Sol. Divide - ICinto two parts xsq-x.

Kxcq O x
e

For Fto be maximum

dFD K (qQ-YX)=
dax "
x- ¥
EA. Intheequationg%ﬁ_ajD @Y - b =RT. Xis
0 Y2 g
pressure.Yisvolume. Risuniversal gas cons
and Tistemperature. The physical quantity
equivalenttothe ratiois -
b
Option :
() Energy
") Impulse

(v)Pressure gradient
(1) Coefficient of viscosity
Official Ans. by NTA (v)

Imax QA\\ DAY DY A

0 . =9
Imin “A, O s \
The mean free path of molecules of a certain gas at
STPiso..d. wheredisthe diameter of the gas
molecules. While maintaining the standard
pressure. the mean free path of the molecules at

rvrKis approximately :

Option :
()1 +and (Y)y+¢ad
("ve-d (£)Vor+d
tant Official Ans. by NTA(v)

Sol. Mean free path

RT
SN, P

0-

0oogg
vooud

YVY
[Jxvy

=v-¢ad




o).

Sol.

oY.

Sol.

SECTION-B

A biconvexlens of focallength v« cmis cuti
two identical parts along a plane perpendicu
the principal axis. The power of each lens afte
is D.

Official Ans. by NTA (o)

Let power of each partisPy. then

Py+Py=P= %

Py

)
Py=oD
An atom absorbs a photon of wavelengths.. n
and emits another photon of wavelength x.+
The netenergy absorbed by the atom in this
processisnx\«&V.Thevalueofnis____ |
@sAssume the atom to be stationary during th

absorption and emission processiz

(Takeh=1.1x). ™Jsandc=rx\-m/s).
Official Ans. by NTA (¢ vo)

hc  hc 0y v O
E-E\-Ev- _D_DhCD_D_DD
Ok Ok

) ug

\ 3
TEvxye A D O n_n =
1~~U\~UaH

=T\ n
B"" BRA

=T.Tx Ve

-
oy Oy

= eV=¢.\Yox\

\.1D\~D\ﬂ

=i\Yox Ve eV

eV

or. Threepointchargesq.-vgandryqareplacedon

K x-axisatadistancex-..x- ' Randx-R

arto :

L cut respectively fromoriginas shown.Ifg=yx".C
and R=ycm. the magnitude of netforce
experienced by the charge-vqis

q 29 2q
* ' * *
x=0 i |
£ 3? =
< =R ol
Official Ans. by NTA (o¢¢+)
q -2q 2q
SOl- Z‘ FBA B. FB(’ ¢
Y
FBA Kq(qu) Dw.chi
0 BRE 1R
Hs
(¥ K Kq '
aoeYg) e
am. FBC _° Yq O ?
OR[] R
gB40
U
| ottt Kq'
e FBFacFan L
oee 0 oy s Hovlhye ooy
- =ots+ N

AA
q D(YIJ\ UY)Y

ot. Inthecircuitshown. theenergystoredinthe

capacitorisnll). Thevalueofnis

12V

Official Ans. by NTA (vo)




Sol.

00.

Sol.

Ihv=

12V

VA-VC=yIy=vV QY
VA-VD=yx¢=AV....(D)
Subtractingeq. (v fromeq. (v)
VC-VD=oVIV=-0oV

Yovr Y xaxe=vel])
Y Y

U-

Aninsulated copperwire of y+. turnsiswrappe

around awooden cylindrical core of the cross-

sectional area vs cin. The two ends of the wire
connectedto aresistor. The total resistanceii

circuitis \v[l. If an externally applied uniform
magnetic field in the core along its axis chan
fromy..Tinonedirectionto\.o Tinthe oppos
direction. the charge flowing through a point
circuitduring the change of magnetic field wi

mC.

Official Ans. by NTA ()

OO
0Q- = O

000
0o

y-NBA
(v --NBA

000Q - vNRBA 4200 D\.\oYDYz 0100

=1x\+CZ1.mC

o1. In an experiment with sonometer when a
mass of ya. g is attached to the string. it
vibrates with fundamental frequency of r.
Hz. When a mass m is attached. the string
vibrates with fundamental frequency of -
Hz. Thevalue of mis g.
Official Ans. by NTA (o)

T
Sol. f- | (T.Tension

Yf'ulllﬂ
f
O |”TT
oyl

Y

- o M9 m- " xia—ee.gram
EL(’~|:| \/\'g ﬂ

ov. Alightropeiswound around a hollow cylinder
of mass « kg and radius v- cm. The rope is
pulled with a force of ov.o N. The angular

d aeeelaradienel be - rads.
Official Ans. by NTA (1)
are
nsbe 0-10
O0FR-mRI -
ges F oY.0
N 0- WDOD..V:\orads
n;c/l\‘l.e A car accelerates from rest to u my/s. The
| be
energy spentin this processis E]. The energy
required to accelerate the car fromumy/sto vu
m/s is nE J. The wvalue of n s
Official Ans. by NTA (v)
Sol.Ev- _mu--- _ mu-E
Y Y
\ | Al
Ev= _meuw- _mu= _mu-=rE
Y Y Y




04.

Sol.

Two plates Aand B have thermal conductivit

ieSol. For equilibrium

r¢ WmRand yy1 WmKrespectively. They Mg-10B

have same surface area and same thickness.[They

areplacedin contactalongtheir surfaces. If thie I- ng ey Oy,
?B O'D\' v . ¢

temperatures of the outer surfaces of Aand B are

keptaty..°Cand . °Crespectively. thenthe
temperature of the surface of contactin steady
is °C.

Official Ans. by NTA (¢+)

100 °C—F—0°C

Letthe temperature of contactsurfaceisT. then

HA-HB
KAATADT) KkBACTITB)
L D L

A e =D =Ay1(T=-0)

YO oo =T=¥T
Yoo=YT=¢T
T=%.°C

Astraightwire ABofmass ¢ gandlength s cf
issuspended by a pair of flexible leads in unifc
magnetic field of magnitude +.¢. Tasshownin
figure. The magnitude of the currentrequired

the wire to remove the tensionin the suppor

leadsis A.(Takedty-ms).

=

X XX X
X XX X

Official Ans. by NTA (v)

state

n
Drm
the
in

ting

=YA




fil.

6.

SECTION-A
In the wet tests for detection of various cations by
precipitation, Ba’* cations are detected by
obl ming precimtate of
(1) Bajox ) | Barum oxalate
(2} BaC0,
{3} Ba{OAck
4} BaSOy
Official Ans. by NTA (2)
Sol. In wet testing, (NH OO, is used as group
reagent for 5° group cations (Ba®™, Ca™, 8¢
Ba* + (NH 00, = BaCO, + + NH?

P bse piFaciphiars
The naturally occurring amino acid that contains
only one basic functional group in its chemdical
struciure 15

{ I} arginine

(2} lysine

{3} asparagine

{4} histidine

Official Ans. by NTA (3)

Sol. Asparaging has only one basic funciiconal
eroup in s chemical struciure,
MH, ()
CH
) MH,

hers are basic amino acid with more than one
basic functionl group.
Given below are wo  stilemernis refated (o
Ellingham diggrum:
Statement-I ¢ Ellingham  diagrams  can be
constrected for formaton of oxides, sulfides and
halides of metals.
Statement-I1 : It consists of plots of AdY ve T for
formation «of oxides of clements.
In the light of the above statements. choose the
most approprigte answer from the options given
below;
(1) Both Stafcment |

imCorTect
(21 Statement | is incormect but Statement 11 s,

correct
(31 Both Statement T and Statement 11 are cormect
(41 Statement | is comect but Statemend 10 s

PnCorTect

and  Statement 11 ang

6.

6=,

Official Ans. by NTA (1)

Sol, Statement | s comect, Ellingham diagram can

be constructed for formation of oxides, sulphides

and halides of metals, (Ref: NCERT)

Statement [T is incomreet  because  Ellingham

diagram consists of AG" vs T for formation of

oxides of elemenis,

Given below are two statemwenis, one is labelled as

Assertion A and the other is labelled oy Beason B.

Assertion A 1 The diameter of colloidal particles

in solution should not be much smaller than

wavelength of Lizht to show Tyndall effect,

Reason R @ The light scatters in all directions

when the size of particles is large enough.

In the light of the above statements, choose the

correct answer from the options given below;

1y A v rue but R s false

{2y Ais false but B is tree

(3 Both A and K are correct and R is the comrect
explimation of A

{4) Both A and R oare comect but B is NOT the
correct explanation of A

Official Ans. by NTA (3

sol. Tyndall effect is observed only when the

foliowing two conditions are satsfied

(a) The diameter of the dispersed parucle 15 mol
much smaller than the wove length of light
used.

iby Refracuve indices of dispersed  phase and
dispersion medinm differ greatly in magninede.

The fotal pumber of sterecisomers for the complex

[Crioxdy CIBr] iwhere ox = oxalate) is:

{1y

{233

{3yl

(CYE]




7.

Official Ans. by NTA (2)

Sol. [Cri0s )y ClBe ™

v Mo, of isomers —
A
|
Br

¢ This structure has plune of symmetry, S0 no

optical isomerism will be shown.

X \l
>(r __,-""'ﬂ
J H"'Elr
L
* This structure does not contain plane  of
syimmelry, 50 two forms & as well as | will be
showmn.
Better method for preparation of BeF,, among the
following is
il I‘l:-NHJj]E"E'F.I —l'} HL!F:
{2) BeH; +F, — & BeF;
{3) Be + - —— BeF:
{4} BeD + C + F: —— BeF:
Official Ans. by NTA (1)

Sol As per MCERT (s block), the better method of
preparation of BeF; is heating (NH L BeF,

{NH.:BeF, —— BeF: + NHF

Given below are (wo statements, one is labelled as

Assertion A and the other 15 labelled as Reason R.

Assertion A : liotopes of hydrogen have almost

same chemical properties, batl difference in their

rates of reaction.

Reason R @ lsotopes of hydrogen have different

enthalpy of bond dissociation,

In the light of the above siatements, choose the

most appropriste answer from the ophions given

below:

(1 Boih A and E are correct bul B is NOT the
correct explanstion of A

(2} Both A and B are correct and B s the comect
explanation of A

{3} A is not correct but R is cormect

{4} A 15 correct but B 15 not correct

6.,

69,

A

(fficial Ans. by NTA (2)

Sol. Source NCERT

Since the isotopes have the same electronic
configuration, they have almost same chemical
properties. The only difference is in their rates of
reactions, mainly duc to their different cothalpy of
bond dissociation,

Criven below are Dwo slatements:

Statement Ir Tropolone is an aromatic compound
and has 87 electrons.

Statement II: n electrons of =C = ) group in
tropolone 15 involved in armaticiey,

In the Lght of the above stalements, choose the
commect answer from the options given helow:

(1) Both Statement | und Sttement 1§ are true

(23 Statement s roe but Statement 1 is fakse

(23 Stateament 14s false bot Statement 11 is rue

{4) Both Staternent | and Statement 1 are Talse
Official Ans, by NTA (2)

Sol.
(

Tropolone is an aromatic compound

and has Bm electrons (bne™ are endocyclic and 2me’
are exocyelic) and x electrons of :{' =) group in

tropalene 15 not involved in aromaticity.

-

aromatic eormpound {6 )

Compound A Trom the Mollowing reaction sequence
is:
Br

Br l Br

S RS, 0L
(1) Benzoic Ackd

(2} Phenol

(3} Salicylic Acid

{4y Aniline

OMfficial Ans. by NTA (4)




70,

7l.

NH,

A =

MH.
E= Br Br

Br

i AL |
"= Hr Fir

Hr

The major product for the following reaction is:
HCY ~~5H
"'.55“'“11”_}

5
|_“H{}N w{:\‘]

e I S

{2} H% CH
e

(3) T

S CH
l'i"-["-.ili

(e i
OfiTicial Ans. by NTA (1)

Sal.
@ 8H

§
JHJNU CEn

|

M-"ﬁ T
HO T

Which of the following are the Green house gases?
A, Water vapour

B. Ozone

C.l:

[y, Moleculyr hydiogen

Chonse the most appropriate  answer from the
aptions given

{13} B and C only

(2} and I¥ only

{31 A and I} only

{4} A and B only

s
(4}

T2,

Official Ans. by NTA (4)

Sol. Green howse gases are O0h, CH, water
vapour, nitrous oxide, CRC, and ozone.
Match List I with List 11

LIST I i LIST I

A, | Weak .I. Hexamethylenedia
intermiclecular mine + adipic acid
forces of
atrwcLion

B. | Hydrogen I AlLEt; + TiCl
bonding

C. | Heavily 1l | 2—chlomo—1,
bramched 3-butadiens
polymer

D. | Hizgh density | IV, | Phenol +
polymer formaldehyde

Choose the correel answer from the options given
helow:
(1 A-IL B-1V, C-1, D11

(2) A-UL B-L, C-IV, D-11
(3) A1V, B-1, C-11, D-11
{4y A-1V, B-11, C-111, D1

Official Ans. by NTA (2)

Sol.
Hexamethylenediamine on reaction with adipic
acid forms Mylon 6, 6 which shows H-bonding
due 1o presence of amide group.

AlEy + TiCly is Ziegler-Nata catalyst used w
prepane high density polyethylene.
Zchloro-1.  3-butsdiene

monomer of neoprene which 1z a rubber (an

{chloroprene) s

elastomer)
Phenol = formaldehyde forms Bakelite which is
heavily branched (cross-linked) polymer
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75.

Criven below are tovo statements

Statement I: 503 and HAD both possess V-shaped

struciure.

Statement 11: The bond angle of 503, is less than

that of H.0.

In the light of the above stalements. choose the

mest approprigle answer from the oplions given

helow:

{17 Both Statement Tand Statement 1T are cormect

(2} Statement 1 is correct buf Statement 11 is
ingorrect

{3} Boh Statement | and Statement 11 are incorrect

(4} Staement T is incorrect but Statement 1T is
Tk

Oificial Ans. by WNTA (2)

5 i

Sl ﬂﬁn H/t-—)_\H

11595 [0 57
Both are bent 1n shape,
Bond angle of S0, (sp’) is greater than that of H.O
{=p’ 1 due 10 higher repulsion of multiple bonds.
The correct group of halide ons which can be
oxidised by oxygen in acidic medium is
(1) Br only
(23C1, Br and [ only
{31 Br and I” only
{4117 only
OfTicial Ans. by NTA i4)

Sol. Only T among halides can be oxidised (o
lodine by payeen in acidic medium

17 m) + 4H (g + Os () — 21451 + ZHAN])

What  bappens  when  methane undergoes
comhbustion in systems A and B respectively?
Adiabatie Diathermic
_AYEICm; Bankher:

Meniem L Hiwlow H
{1}

System A System 1
Tempersture nses | Temperature remging same |
{2}

System A System B |
Temperature Talls | Temperature rises
{3)

Bvstem A Svsiem B
Temperature falls | Temperaiure remains sanme
{4}

System A System B
Temperature remaging | Temperature rises
Same

Th.

£

(fficial Ans. by NTA (1)

Sol. Adiabatic boundary does not allow  heat
exchapge thus heat generated in container can't
escape oul thereby increasing the emperature.

Io case of Diathermic container, heat flow can
DecuT e maniain the constant femperature,

Ciiven below are two statemsents, ope is labelled as
Assertion A and the other is labelled a5 Reason K.
Assertion A ¢ Owder of acidic nature of the
following compounds is A= B = (.

W (OH (H
ﬁ:r | L
A i " CH
'F

L

Heason R Fluoro is & stronger electron

withdrawing group than Chilero group.

In the light of the above statements, choose the

correct answer from the options given below:

(1} Ads false but B is true

(2) Both A and R are comect snd B 15 the corect
explanation of A

(3) Both A and R are correct but B is NOT the
correct explanation of A

(4 Ais true but B is false

Official Ans. by NTA (3)

Bol. Acidic strength o - 1 effect

vl & effect

+

F, Cl exerts =1 effect, Methyl exerts +1 effect, C is
least acidic.
Among A and B: since inductive effect is distance
dependent, Exteni of -1 effeci is higher in A
followed by B even though F is stronger electron
withdrawing group than ClL Thos, A is more acidic
tham B.
Identily the comect onder of stendard enthalpy of
formation of sodium halides.
(13 Mal = MaBr < Nal(l < NaF

(23 MaF = MNalTl < MaBre < Mal
(3 Mall = MaF = MNaBr = Mal
{43 MNal = NaBr < NaF < Nadl




TR,

Official Ans. by NTA (1)

Sol. For a given metal AH" always becomes bess
negative from fluomde w odide.

Magch List I with List 11

| - Bromopropane 15 reacted with reagents in List |
1o give prodoct in List [

: LIST I - Reagent LIST 11 - Product
A, | KOH (alc) .| Niwile
B. | KCN (ak) IL | Ester
[ Ii_.ﬂ;g NCh | ML | Alkene [
[, | HOCODAg IV, | Nitroalkane
(1) A-IV, B-11L, C-I1, D-I L.
(2} A-TH, B-1, C-1V, D11
{3} A-1, B-11, C-IIT, D-TV
(43 A-L, B-111, C-1V, D-11
OiTicial Ans. by NTA (2)
Hol.
CH, - 0H, - CH, - Br + KOH(Ale) »CH, - CH =CH,

i b |

CH, -CH. - CH, —Br + KON {Ake) +CH —CH, -CH, - CN
(TH, ~CH, —CH, — le + Ag0, -» CH, - G, (CFL, - 4T, = Aglhe 4
L =08, =1L, = e 471, N E g~ -l'\lJ:ll Iull.-!. P, -0+ gl
The covalency and oxidation state respectively of
boron in [BEL], are
{134 and 3
{2} 4 and 4
{313 and 4
(433 amd 3 2.

Official Ans. by NTA (1)

Saol.

Mumber of covalent bond formed by Boron is 4
Oxidation number of fleorine is -1,

Crhidation number of B + 4 % (-1} =1,

Thus, Dxidation number of B =+3

Which of the following complexes will exhibin
maximum stkraction o an apphied masnetic field?
(13 [Zn(H, 01

{2} [CoH:0, 1™

{3} [Cofenh]™

{4) [Ni(HO, 1

(fficial Ans. by NTA (2)

Sol. Complex with maximum number of unpaired
electron will exhibit maximum attraction o an
ppplied magnetic field

[ZniHD)s] " —d" system — 1" eg" .0 unpaired &

[CodHaOn | —d” sysiem — I:"'_ cgl. 3 unpamred ¢
[Codenl;]™ —»d” system — t° ep’, 0 unpaired &
[NifHO ] —d® svslem —» t'_. :g!, 2 unpaired e

SECTION-B
0400 & of an organic compotnd (X pave 0,376 ¢
of AgBr in Carius method for estimation of
broming, = of broming in the compound {X)
I%
{Given: Molur mass AgBr = 188 g mol™' Br=80¢
maol ™)
Official Ans. hy NTA (40)

; 0,376
Sk mole of AgDe =
7T
2 0.376
le of Br” = mole of AgBr=
ITE O I e gor 184
0.376
fBI = ——— w80
=S O ]33 >
o afpr-= D3T6X80 o o a0e
188 = 0.4

lg of 4 carbonae (MC0:) on reatment with
excess HOL produces 0.01 mol of COy The maolar
mass of MaU0: s g mol. {Nearest
infeder)

Oficial Ans. by NTA (100)

Sol. M,CO, + 2HCI - 2MCl= H,0+ €O,

|l Srio 102 male 0L inpde

From principle of atomic conservation of carbon

abnm.
Maole of MO0y % | = Mole of OOy |

lgm

=001 x1
molar mass of M, CO, )

Bolar mass of MC0s = 100 gmfmiole
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See the following chemical resction:

Cr,05 + XH' + 6Fe” - YCr" +6Fe" + ZH,0
Thesumof X. Yand Z4s

Official Ans. by NTA (23)

Sal.

Cr, 07 + 14H" + 6Fe** — BFe™ + 20" + THLO
= 14

y=12

n=T

Hence(x +y+2i=14+24+7=23

If the formula of Borax is Na,B0, (OH), + 2H.0,
henx+y+ 2=

OfTicial Ans. hy NTA (17)

Sol. Formula of borax is NaBO, (OH), - SHA

Al 298 K, the standard reduction potential for
Cu™ / Cu electrode is 0.34 V.

Given : K, Cu(OH) = 1 = 107

2. 303RT

Take =0.059V

The reduction potential at pH = 14 for the above

couple is (—hx ® 107 Y. The value of x is

Official Ans. by NTA (25)

Sol. CufOH,{s) = Cu™{aq) + 20H (ag)
Ksp = [Cu™] [OH )

pH= 14 ;pOH=0;[0OH = 1M

[(Cu™] = —Il’;]"‘ = 10°"M

Cu®*{ag) + 2¢” — Cuis)

0,059 |
B=E- | :
g B TA
0.059 i
=034 10g),, —
RS TE

=025 =-25% 10~

Bh. 20 mL of 0.1 M NaOH 15 added 1o 50 mL of 0.1 &
acetic acid solution, The pH of the resulting
solution is ® 107 { Nearest integer)
Given ; pRha (CH; COOH) = 4.76
log 2 = 0,30
log 3 =045
Official Ans. by NTA (448)

Sol. CHCOOH + NaDH — CH.COONu + HAO

Imitially  Smmaol 2mmaol ] ]

after Rxn  3mmol 0 2mmole 2 mmole
pH= pKa + log,, ::S:;:l]

E7.

RR.

pH =476 + Ing g %

pH = 4.58 = 458 x 10~

Adgh— 2B (g) + C (g) is o first order reaction. The
initial pressure of the system was found o bhe
A0 mm Heg which increased w 1600 mm He after
10 min. The total pressure of the system after
30 mim will be mm Hg. {Mearest infeger)
(Mficial Ans. by NTA (2204)

ol t, = 10 minutes

1

AEON

{P“'»}-lelllu = lm nm H‘E

Azl = 2Big) + Cled
att=0 EDmm 0 L]
att=30  100mm [400mm  TOOmm

Total pressure after 30 minutes = 22000 mm Hg

The orhital angular momentum of an electron in 3

. xh ,
orbital 15 — The volue of x is
e |

(Mficial Ans. hy NTA ()

{1+ 1} 13

I’n

Sol, Orbital angular momentum =

Value of | for s =0




Sodium metal crystallizes in o body centred cubic
Inttice with unit cell edge length of 4 A. The radius
of sodiam atom 1% w 10'A { Nearest integer)

Official Ans. by NTA (17)

Sol. /3a =4r

-JE =d=dr
r= 173124
=17.32 = 10"

90

Sca water contains 29.25% NaCl and 9% MgCls
by weight of solution. The normal hoiling point of
the sea wateris "0 (Mearest integer)

Assume 100% womzation for both NaCl and MgCls
Given : Ky H0) =0.52 K kg mol™'

Maolar mass of Nall and MgCl; iz 58,5 and 95 g
mol™" respectively.

Official Ans. by NTA (116)

Sol.
Amount of solvent = 100 - {29.25 + 19} =51.75g

AT fﬂxﬂﬂ.ﬂﬁxmﬂﬂ Jx 19 = 1000
| = + -
- A O« &L TH

]x 0,5

ATh = 16,075

AT = (T lectuon { ToJecivia

{Thlsctstion = L0+ 1607
= 1 16.07°C




