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IMPORTANT INSTRUCTIONS:
(1) Thetestis of 3 hours duration.
(2) The Test Booklet consists of 90 questions. The maximum marks are 300.

(3) There are three parts in the question paper consisting of Physics, Chemistry and Mathematics

having 30 questions in each part of equal weightage. Each part (subject) has two sections.

(i)  Section-A: This section contains 20 multiple choice questions which have only one correct

answer. Each question carries 4 marks for correct answer and —1 mark for wrong answer.

(i)  Section-B: This section contains 10 questions. In Section-B, attempt any five questions out of
10. The answer to each of the questions is a numerical value. Each question carries 4 marks for
correct answer and —1 mark for wrong answer. For Section-B, the answer should be rounded off
to the nearest integer.
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PHYSICS

SECTION - A

Multiple Choice Questions: This section contains 20
multiple choice questions. Each question has 4 choices
(), (2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer:

1. If a planet has mass equal to 16 times the mass of
earth, and radius equal to 4 times that of earth. The
ratio of escape speed of planet to that of earth is

1) 2:1 (2 1:2
() V2:1 4 4:1
Answer (1)
Sol. \i=\/ZGMP x\/ Re
V, Rp 2GM,
4

2. Find ratio of de-Broglie wavelength of a proton and
an a-particle, when accelerated through a potential
difference of 2 V and 4 V respectively.

1) 4:1 2 2:1
3) 1:8 (4) 16:1
Answer (1)
Sol }"_p_ 2q0lv(xma _\/m_ﬂ
N \/qumep 1Ix2x1 1

3. Ifabody of mass 5 kg is in equilibrium due to forces
F1, F2 and Fs. F2 and F3 are perpendicular to each
other. If F1 is removed then find the acceleration of
body. Given: F2=6 Nand F3 =8N

(1) 2 m/s? (2) 3m/s?
(3) 4 m/s? (4) 5m/s?
Answer (1)
Sol. F =\62+8% =10 N

a:E:Z m/s?
5

4. If an object cools down from 80°C to 60°C in 5
minutes in a surrounding of temperature 20°C. The
time taken to cool from 60°C to 40°C will be
(assume Newton'’s law of cooling to be valid)

Q) %minutes (2) 5 minutes

(3) 2Tfsminutes (4) 9 minutes

Answer (1)

Sol. Q:K
5

(70— 20) (1)

also ? —K(50-20) ..(2)

from (1) and (2)
t= Eminutes
3

5. Ratio between rms speed of Ar to the most
probable speed of Oz at 27°C is

8 8
wf e
4 4
o w [

Answer (2)
3RT 3RT
SOl Vmeae ="\~ “\'18

v _|2RT _ |2RT
mpo N\ M\ 32
Vims Ar _ ix§ _ E _\/§
Vipo, \)18 2 \) 6 3
6. A dipole having dipole moment M is placed in two
magnetic field of strength B1 and B2 respectively. If

dipole oscillates 60 time in 20 seconds in B:
magnetic field and 60 oscillations in 30 seconds in

B2 magnetic field. Then find the (%j
2

3 2
1) - 2) =
@ 3 @ 3
4 9
3) — 1) —
® 3 @
Answer (4)
Sol. t=MxB
loo = -MB6
a:-(@je
|
I
T =2n,|—
MB
h_ B
Tz_ B
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20 [B,
= —=|=
30 \B
B
_ B_9
B, 4

7. Mass of body = 500 kg, 1 = 0.7. Find work to move
4 km distance when the body moves with velocity

10 m/s.
(1) 3.5x 108 (2) 28 x 10%J
(3) 7x10%J (4) 14 x10%J
Answer (4)
Sol. Since v=const. = F = umg = 0.7 x 500 x 10
= 3500 N

W=FS=35x103x4x103=14 x 108]

8. Suppose a situation in which two planet orbits
around the sun in same orbit. If the mass of planet
1 is twice the mass of planet 2, then what do they

have same?
(1) Potential energy (2) Kinetic energy
(3) Total energy (4) Velocity
Answer (4)
Sol. v= ,f@ ; M = mass of sun
P.E.= _GI\/ITm m, different so different P.E.

K.E.= %mv2 m, different so different K.E.

T.E. will be different.

9. In a ice cube of thickness 24 cm, has bubble
trapped in it as shown in figure. If apparent side are
12 ¢cm and 4 cm from side () and side (2
respectively then refractive index of ice cube is

@ ©° @
<«<— 24cm —
4 3
W 5 @ 3

(3) 2 4 24
Answer (2)

Sol. l:12+4:16cm
n

24 _
16 M

.3
H=3

10.

@
Aakash
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Statement (1): A truck and a car moving with equal
kinetic energy are stopped by equal retarding force.
Both will cover equal distance to stop.

Statement (2): A car moving towards east
suddenly changes its direction towards north with
same speed. Its acceleration is zero.

(1) Both (1) and (2) are true
(2) Both (1) and (2) are false
(3) (1) istrue, (2) is false
(4) (1) is false, (2) is true

Answer (3)

Sol.

11.

For (1) Voci, aoci

Jm m

2
v .
S= —2 — independent of mass
a

For (2) direction is changed, .. a=0

Match the physical quantity in column-I with the
respective dimension in column-1l and choose the
correct option

Column-| Column-ll
I. | Spring constant (P) | [ML2TO]

II. | Moment of inertia (Q) | [MOLOT-]
lll. | Angular momentum | (R) | [MLT-9]
IV. | Angular speed (S) | [MLT

@) 1(P), I(Q), II(R), IV(S)

(2) I(R), I(P), (Q), IV(S)

(3) I(R), 1I(S), 1(Q), IV(P)

4) (R), I(P), lII(S), IV(Q)

Answer (4)
Sol. Theoretical

12.

The length of a conductor having resistance 160 Q,
is compressed to 25% of its initial value. The new
resistance will be

(1) 100
(2) 200
(3) 150
(4) 170

Answer (1)

Sol. At constant volume, R oc /2

160
R'

2
2
16
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13. Statement | In LCR circuit, by increasing
frequency current increases first then decreases
Statement Il : Power factor of LCR circuit is one.
Choose the correct option

(1) Statement | is correct and statement Il is
incorrect

(2) Statement | is incorrect and statement | is
correct

(3) Both Statement | and statement Il are correct
(4) Both Statement | and statement Il are incorrect

Answer (1)
\Y/
Sol. | =—
Z
As o increases, Z decreases first then
increases

cos¢ = (;)

14. Assertion (A): An electrical dipole is enclosed in a
closed gaussian surface. The total flux through the
enclosed surface is zero.

Reason (R): Net charge inside the enclosed

surface is zero.

(1) Both (A) and (R) are correct and (R) is correct
explanation of (A)

(2) Both (A) and (R) are correct and (R) is not the
correct explanation of (A)

(3) (A)is true, but (R) is false

(4) (A) and (R) both are false

Answer (1)

Sol. ¢= G and gin = 0 inside surface
So
15. A circular ring is placed in magnetic field of 0.4 T.
Suddenly its radius starts shrinking at the rate of
1 mm/s. Find the induced emf in the ring at

r=2cm.
(1) 16 w uVv (2) 8w Vv
(3) 16 T mV (4) 8xmV
Answer (1)
Sol. ¢ =BA

.o @ _ BdA _ 2nrBdr
dt dt dt
atr=2cm

2nx2 0.4x A

Sinduced = 100 x 1000
:EQ =161x10° V
10
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16. A body is doing SHM with amplitude A. When it is

A . L .
at X = +E , find ratio of kinetic energy to potential

energy
(1) 1:1 () 3:1
3 2:1 (4) 4:1
Answer (2)
K }mmz(Az—xz)
Sol. —=21—
U L mw?x?
2
3A2
_A-x* 4 3
x? AZ 1
4

17. Current flowing in a conductor at 0°C and 100°C is
2 A and 1.2 A respectively. The current at 80°C is

(1) 1.3A (2) 15A
(3) 16A (4) 1.8A
Answer (1)
Sol. -+ R oci_l
Let R :.5

47~ I
100-0 80-0
i=20213A
23

~18. Which of the following is more energetic between

Infrared wave and microwave?
(1) IR wave

(2) Microwaves

(3) Both are same energetic
(4) Cannot predict

Answer (1)
Sol. -+ fir > fmicro
Eir > Emicro

IR waves are more energetic.

19. If carnot engines works between freezing point and
boiling point of water then the efficiency of carnot

engine is
(1) 35% (2) 27%
(3) 22% (4) 17%
Answer (2)
Sol. n=1—- 1L =1—(E) =(@)z 0.27
Ty 373 373
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20. In closed organ pipe, the resonance consecutive
frequencies are in ratio 1 : 3 : 5... and 5" harmonic
frequency is 405 Hz. Velocity of sound = 345 m/s.
Find length of organ pipe.

115 115
@ =>m @ 2m
108 81
Answer (3)
Sol. For 5% harmonic, f = 5fo = 405
or 5Y — 405 = 5(%) - 405
A 4
| = 5x345
4% 405
SECTION - B

Numerical Value Type Questions: This section
contains 10 questions. In Section B, attempt any five
qguestions out of 10. The answer to each question is a
NUMERICAL VALUE. For each question, enter the
correct numerical value (in decimal notation,
truncated/rounded-off to the second decimal place;
e.g., 06.25, 07.00, —00.33, —00.30, 30.27, —27.30) using
the mouse and the on-screen virtual numeric keypad in
the place designated to enter the answer.

21. A particle is thrown vertically upward with initial
velocity of 150 m/s. Find the ratio of its speed at
t = 3 seconds and t = 5 seconds. (take g = 10 m/s?)

Answer (01.20)

Sol. V3o u-gx3)_(150-30 2@21_2
Vs \u—-gx5 150-50,) 100

22. 64 identical balls made of conducting material each
having potential of 10 mV are joined to form a
bigger ball. The potential of bigger ball is V.

Answer (00.16)
Sol. 64[fnr3)=f=nR3 —R=4r
3 3
Also Q' = 64Q

Kr—QzlothhenV’=%=l6xlomv

=160 mV
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23. An object placed at very large distance from lens L.
The distance of final image formed from L1 will be

L,

L,
(Object) \/ S \/
f,=20cm

60 cm
f,=20cm

Answer (01.00)

Sol. Istimage is formed at focus of L1 which is at 2f> from
lens Lo.

24. A photon of energy 12.75 eV falls a H-atom. Find
out no. of spectral lines observed?

Answer (6)

Sol. - AE =13.6[1—i2}ev
n

Forn=4,AE=12.75 eV

In 4 energy level,

‘f ‘{' n=4
A n=3

4 n=2

Y Y n=1

no. of spectral lines =4C> =6

257 A uniform solid sphere is rolling without slipping on

a horizontal surface. The ratio of translational
kinetic energy to the total kinetic energy is 5/x. Find
the value of x.

Answer (7)
1 22
~mR“®

Sol. K'ETrans,. — 2 :§

KErow 1 g+1 mMR2w? 7
2\5

26.

27.

28.

29.

30.
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CHEMISTRY

SECTION - A

Multiple Choice Questions: This section contains 20
multiple choice questions. Each question has 4 choices
(), (2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer:

1. Consider the following reaction sequence:
CaCl, + Na,CO; —» X +Y

t I
Z
X Y z

(1) CaCOs NaCl HCI

(2) CaO NaCl KCI
+ CO2

3) CaO NacCl NacCl
+ CO2

4) CaCOs NaCl KCI

Answer (1)

Sol. CaClz + Na2COz — CaCOs + 2NaCl
CaCOs+ HClI - CaCl2 + H20 + CO2

2. Hex—2—-ene—2 A +B
HZOZ

Product A and B are
(@) (0]
o - Ao
(@) (@]
@ J_ " i H)j\/\
(0] @)
3) )l\ H = Ho)j\/\/
(@) (©]
DB Y G

Answer (4)
Sol. CH, —CH = CH-CH, — CH,CH, %CchOOH +

CH,CH,CH,COOH
3. Maitch the columns.
Column-| Column-i

(Type of hydride) (Formula)
(A) | Electron deficient (1) | MgH:2
(B) | Electron precise (2) | HF
(C) | Electron rich (3) | CHa
(D) | Saline hydride (4) | Bz2He

1 A—-4B—>3,C>1,D—>2
2 A>4B—>1,C—>3,D>2
B)A—-4B—>3,C>2,D>1
4 A>1,B>2,C—>3,D—>14

Answer (3)

Sol. Electron deficient — B2Hs
Electron precise — CH4
Electron rich — HF
Saline hydride —  MgH:2
Match the Columns
Column-I Column-Ii
A | Biodegradable P | Polyacronitrile
B | Synthetic Q | PHBV
C | Natural R | Dacron
D | Polyester S | Rubber

1) A-Q;B-P;C-S;D-R
) A-Q;B-P;C-R;D-S
3) A-P;B-Q;C-S;D-R
4 A-Q;B-R;C-S;D-P

Answer (1)
Sol. PHBV is Biodegradable

Dacron is Polyester

Assertion (A) : 5f electrons can participate in

bonding to a greater extent as compared to 4f

electrons.

Reason (R) : Both resemble in their angular part

of wave function, but 5f is not as buried as 4f

orbitals.

(1) (A) is correct, (R) is correct and (R) is the
correct explanation of (A)

(2) (A)is correct, (R) is correct and (R) is incorrect
explanation of (A)

(3) (A)is correct, (R) is incorrect

(4) Both (A) and (R) are incorrect

Answer (1)

Sol. Both statements are correct and Reason is correct

[For explanation refer NCERT d & f block Elements]
Density of group-1 metal follows the order:
(1) Li>Na>K>Rb (2) Li>K>Na>Rb

(3) Rb>K>Na>Li (4) Rb>Na>K>Li

Answer (4)

-6-
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Li=0.53

Na =0.97
Sol. = ‘allingml/cc
K =0.86

Rb =1.53
7. Critical temperature of A, B, C & D are 5.3, 20.3,

128.5, 166.5. Then order of adsorption is

(1) A>B>C>D (2) D>C>B>A
(3 C>D>A>B (4 B>A>C>D
Answer (2)

Sol. Higher is critical temperature more readily gas is
liquified, means more are forces of attraction. Thus

more readily gas will be adsorbed.
8. Molality of MgClz is 1m (o = 80%)

Calculate vapour pressure of solution (in torr), if

vapour pressure of pure solvent is 100 torr.

(1) 95.53 (2) 78.23
(3) 68.12 (4) 98.26
Answer (1)
sol. *Fs _tna
Py Ng
100=Ps _ (14 2gyx 28
X 1000
 2.6x18
~ 1000

100 — Ps = 0.0468 Ps
= Ps=95.53 torr
9. Assertion A : Boron is hardest element in group-13.

Reason R : High lattice enthalpy due to strong

crystalline lattice.

(1) Both A and R are correct and R is correct

explanation of Assertion

(2) Both A and R are correct but R is not correct

explanation
(3) Alis correct but R is wrong statement
(4) Both A and R are correct
Answer (1)

Aakash
£ Dowus]

Sol. Due to very strong crystalline lattice Boron has
unusually high M.P.

10. Bond order and magnetic property of acetylide is

similar to
(1) NO* (2) NO-
(3) O3 (4) O3
Answer (1)
Sol. HC=C*® Bond order = 3

NO* also have bond order equal to 3.

11. Statement 1: In Ellingham diagram the change in
slope for Mg to MgO reaction occurs at 1120°C.

Statement 2: Sudden change in entropy also occurs
at 1120°C.

(1) Both statements are correct
(2) Both statements are incorrect
(3) Statement 1 is correct but statement 2 is
incorrect
(4) Statement 1 is incorrect but statement 2 is
correct
Answer (1)

Sol. Both statements are correct.

Reference: NCERT

12. A gas with MW = 42 AMU will have same RMS

velocity (at 27°C) as that of Vmps of which gas at

27°C

(1) CO2 (2) co

(3) N20 (4) NO2
Answer (2)

Sol. i: —2
V42  \Mw

= MW =28 = CO gas

13. A 125 eV electron beam is used to bombard
gaseous hydrogen at room temperature. Calculate
the total no. of spectral lines when electrons return
to ground state

Q) 3 2) 2
3 4 41
Answer (1)

-7-



®
Aakash
R Dovus]

Sol. E, :% —-15eV

E1=-13.6eV
Es—E1=12.09 eV

. 2(3
Hence, total spectral lines. = Q

=3
14. Following reaction is taking place :
2NO + Br2 —» 2NOBr
Step-01: NO + Brz. = NOBr2 (fast)

Step-02 : NOBrz2 + NO — 2NOBr (slow)

(1) 01 (2) 02
(3) 03 (4) 04
Answer (3)

Sol. r = ks[NOBr2][NO]

[NOBrz] = Keq. [NO][BFZ]

r = ks[NO]Brz] keq. [NO]
I = k3. Keq[NOJ?{Br2]*
order =3

15. Consider the following reaction
(@)
)l\/\/\ 1. Mg
Br ———»
2. H,0 A

Alis

o) OH
1) )k/\/\\/\/\ Br
OH
o (Y

OH OH

(3) )\/\/\\/\/\
Br OH
¥

Answer (2)

Sol.

16.
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)Ok/\/\sr Mg )O@\ MgBr

Ho><j H,O BngO><j
%

Select correct statements about lead storage

battery:

(1) PbSO4 converts into PbO2 at anode during
discharging

(2) PbSO4 converts into PbO2 at cathode during
discharge

(3) 38% H2S04 solution is taken as the electrolyte

(4) H2SO04 is produced during discharging

Answer (3)

Sol.

17.

Pb —> Pb"” +2e”

Pb"? +S0O;? —> PbSO,

Anode :(—

Pb+S0O? —> PbSO,+26°

Cathode:—> 4H®+ 2¢°+ PbO, —» Pb™ + 2H,0
Pb” + SO;? — PbSO,
26¢° + PbO, + 4H” + SO;* — PbSO,+ 2H,0

net reaction during discharging:-
b + PbOz + 2H2S04 — 2PbS04 + 2H20

COO”
@ (4 kg) ©

Calculate mass of Tollen’s Reagent Required?

Tollen's

Reagent

(1) 18.70 kg (2) 37.40 kg
(3) 9.35kg (4) 55.10 kg
Answer (1)

Sol.

The balanced equation is
CHO

+ 2[Ag(NH,),JOH + H,0

COOH

+2Ag + 4NH, + 2H,0
(4 kg)




JEE (Main)-2023 : Phase-2 (12-04-2023)-Morning

3
No. of moles of NHz formed = 4x10

No. of moles of tollen’s reagent consumed

B 2x10°
17
3

So mass of tollen’s reagent = 2>10 x159

=18.70 kg
18.
19.
20.

SECTION - B

Numerical Value Type Questions: This section

contains 10 questions. In Section B, attempt any five
guestions out of 10. The answer to each question is a
NUMERICAL VALUE. For each question, enter the
correct numerical value decimal notation,
truncated/rounded-off to the second decimal place;
e.g., 06.25, 07.00, —00.33, —00.30, 30.27, —27.30) using
the mouse and the on-screen virtual numeric keypad in

the place designated to enter the answer.

(in

21. pH of 1 litre HCI solution is 1.0. How much water is
added to make pH 2.
Answer (09.00)
Sol. (101)(1) = (10-%)(V2)
V2=10 lit
Water added = (10 — 1)
=9 lit
22. Given Pi=3atm
Vinitial = 2 L
Viina = 3 L
T=350K
If isothermal reversible process is carried out,

calculate AS for system (in Joules)

Answer (0.72)
V2

a

1

Sol. AS = 1xRIn(

= RlnE
2

Aakash
£ Dowus]

6 3
—_— n_
350 2
=4 x (0.48 —0.30)
=0.723
23. The number of sp? hybridized carbon atoms in the

following peptide is
Ala — Phe — Gly — Ala — Phe - Ley
Answer (18)

Sol.
CH, Q o o)
1l H H 1l
H{,N/\C/ NHAON ><C # NHW/\NH NH~“~oH
i DA g
24. How many of the given metals will show

photoelectric effect when light of 400 nm falls on
below metal?

Metal | Li Na K Mg Cu Ag
W(eV) | 242 |23 |225 |37 |48 |43
Answer (03.00)
Sol. Ephoton = @231 eV
4000

Metals Li; Na; K will show photoelectric effect.

25. A metal chloride contains 55% by mass of chlorine.

100 mL of vapours gives 0.57 gm of chlorine at
STP. Calculate the molecular mass of metal
chloride. (Nearest integer)

Answer (232.00)

L)xMW 57 100

Sol, 2T 2L, 2
(R)x(273) (1) 55
MW = 232.28 (~232)

26.

27.

28.

20.

30.
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MATHEMATICS

: w3 .
SECTION - A 2. Area of region enclosed by curve y = x3 and its
tangent at (-1, —-1)
Multiple Choice Questions: This section contains 20
. . ) . : 1) 4 2) 27
multiple choice questions. Each question has 4 choices
(1), (2), (3) and (4), out of which ONLY ONE is correct. A3) 4 () 27
27 4
Choose the correct answer: Answer (4)
1. Two circles having radius r, and r, touch both the _
1 2 Sol. y=x3
coordinate axes. Line x + y = 2 makes intercept as Y =3
2 on both the circles. The value of r12 + r22 -1y is '
Yet-1 =3
1) g (2) 6 T:y+1=3(x+1)
T:3x-y+2=0
3) 7 (4) 8 _ .3
y=X
Answer (3)
3x-y+2=0
el 2, 8)
Sol.
(-1,-1)
2
AB=1 ~ Area = _[(3x+2)—x3dx
-1
OA=+r?2 -1 5
2 4
2r—2‘ 5 =§5—+2x—5—}
=4r< -1 2 4
2 -1
3 1
= J2(r=1)=+r? -1 =§X3+2X3—ZX15‘
= 2(r-1)2=r2-1 :g+6_§
= 2rP-4r+2=r2-1
7 .
— 2—4r+3=0 :qu.unlts
= (r-1)(-3)=0 3. If(1+x?dy =y(y—x)dx and y(1) = 1. Then y(2./2)
= r=1,3 is
4 3
rr=%1andr, =3 1) — 2) =
1 2 ( ) '\/E ( ) \/E
r12+r22—r1.r2 1
3 —= 4) V2
=1+9-3 V2
=7 Answer (3)

-10 -
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2
Sol. d_y+ X -

dx 14x2°  1+x2

ldy+ X 1 1

—_— X — =
y2dx 14x2 Yy 1+4x?

Let 1:t
y
_ldy d
y2 dx dx

_—dt+( ijdtz 12
dx \1+x 1+X

X 1
ﬂ_[ zjdt SR
dx \1+x 1+ X
x 1
_I 1x2 & = e_EIOQ‘HXZ‘ __1

V1+ NG

IF=e

t B _J‘ 1 dx
1+ x2 1+ x2)\/1+ x2
—_—
[

Let x = tan6

dx = sec?0 do

2
| :J.Sze;ede:jcosezsine+c
sec“0-secH

1 ___ X ‘C
y\/1+ x2 \/1+ x2

y(1)=1

= C:\/E

PR S S
yv1+x?  V1+x2
1+xy = «/Ey\/1+ x2

Now
y(242)
1+ 242y =32y
Y2y =1

'Sol. a(iz+g+1+r +r2j:3—
r

Aakash
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4. For the expression (1 — x). Then sum of
coefficient of first 50 terms is

1
99 1%y
(1) TCu (2)
2
(3) ~*Cug (4) ~**'Cs
Answer (2)

Sol. Sum of coefficient of first 50 terms
(t)=10c, 190¢c, 4+  +10%0,
Now

100 CO —100 Cl +...+ loocloo =0

2[1OOCO —100 Cl + :| + 100050 = 0

1
T 100CSO
2
5. Positive numbers a;, a,, .... a, are in geometric

progression. Their mean and variance are
31

Eandm respectively. The mean of the
n

. .31 .
reciprocals is 20 thenm + nis

(1) 209 (2) 211
(3) 113 (4) 429
Answer (2)

=

r

2
l(i+:—L+1+r +r2)=§
2 8

a\r r
= a?=4
= a=2

1 1
o Ll
r2 o 4

1)? 1) 31 35
= |r+—| +|r+=-|=—+1=—
r r 4 4
4t2 +4t-35=0
5

= t=—
2
2

= r=

numbers are = % 12,4,8

-11 -



1
4+1+4+16+64_(31]2

c° = —
5 10
_341_961
~ 20 100
_1705-961
100
_744_186
100 25
m+n =186 + 25
=211
1 2k -1 2k
6. IfAK =| n n? n(n+1)| , then
cos?n cosz(n +1) (n+2)
n
2 AK) =
k=1
(1) n 21
2
n
3) — 4) 0
3 > (4)
Answer (4)
n n? n(n+1)
n
Sol. M A(k)=| n n? n(n+1)=0
k=1 2

cos“n cosz(n+1) (n+2)

7. Given A, B, C represents angles of a AAB and

CosA+2cosB+cosC=2and AB=3and BC=7
then cosA — cosC is

10 10
) - 2 -
5 5
3) 7 (4) —=
Answer (1)
Sol. A
3 b
B C
é

COSA + 2 cosB + cosC = 2.

9+b?%-49 49+9-b°) (49+b%-9
+2 + =2

6b 42 14b

JEE (Main)-2023 : Phase-2 (12-04-2023)-Morning

2

b2—40+58—b2 +40+b2 ~
6b 21 14b
= b=-4or4d4or5
b cannot be —4 and 4

= b=5.
Now,
CosA — cosC
9+25-49 49+25-9
2x3x5 2x7x5

1 13 _-20_ -10
2 14 14 7
8. Let x?2+6x+4=0be any quadratic equation and
o, B are the roots of that equation then
(x34[324 N GBZBZG +2a33[325

is
OL31520 +a28l323 +3a30B21+3a29B22

7 7
@ =6 @ 26
8 8
@ =6 @ 26
Answer (1)
. o
Y x2+\/§x+4=0<B
oc+[3=—\/€, af=4

34 24+0L32[326 +20L33[325

0.31[320 +a28B23 +3a30B21+3a29B22
3224 [(xz +B2 4 2043]

o[ o + 7 + 3%+ 30p” |

4 [Ea+[3)2] 44 o7 \/g

= (o) - TE= %
o+ [3)3 /6 3

9. Ifaplane 4x — 3y + z = 2 is rotated by an angle of

g at intersection point of another plane

3x + 11z — 4y = 12, then P(2, 3, 4) is at what
distance from resultant plane?

250 885

M) \63245 @) 166345
925 24
) {66215 ) V11235

Answer (2)
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Sol : Equation of required plane:
Ax -3y +z—-2+ABx—-4y+11z-12)=0
If is perpendicularto 4x -3y +z =2
(4 +3)0)4+ (-3-40)(-3)+ (1 +111)1=0
16+120+9+ 120 +1+ 111 =0
350 +26=0

_26
35

U

U

= A=

X(@A+3))—y@+a) +z(1+112)—2-124=0

—62x ( 1 j (—250] (242)
= —-y| —|+z| — |+| =—|=0
35 35 35 35

= 62x +y+ 250z =242
Distance from (2, 3, 4)
_ 124 +3+1000 - 242
) 66345
885

166345

, , 1 3 ..
10. A circle with centre z5 = E+% exist in an argand

plane. A pointz, =1 +iand z, lies outside the circle,
such that |z, — z,| |z, — z,| = 1. Then the largest

value of [z,| is

@ V52 @ 22
5 5
©) \E (4) \ENE
Answer (4)
Sol. 2—5—3—i‘=r — Circle
2 2
Now,

1zg—2z,l1z,—2,| =1

1
—lzp-2p =1

J2
|z —25]=+2

ez

N

I\LIL:)

,—\
N|—=

11.

12.
13.
14.
15.
16.

17.
18.
19.
20.

Aakash
£ Dowus]

Max |22|=\/g+«/§
\/?ﬁ
:(\E+«/§]unit

Let a=Ai+)-k b=3i—j+2k and ¢ is a vector

such that (é+6+6)x6:0 and

- A A a2
46 =-17,b-¢ = -20. Find [¢ x (i +j+k)‘ given

(A>0)
(1) 46
(2) 61
(3) 48
(4) 51

Answer (1)

Sol. k(é+5)=6

a-C=-17,b-¢ =20
k(A2 + 3% — 1) = —17, k(3% + 11) = =20

= x:-g,
20
A=3rk=-1
¢=-1(a+b)
:_((x+3)i“+|2):—6i“—k
"
-6 0 -1|=i(D)-j(3)+K(-6)
3 10

=i-3j-6k

Ex(af+ ]+ k)[ =46
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SECTION - B

Numerical Value Type Questions: This section
contains 10 questions. In Section B, attempt any five
guestions out of 10. The answer to each question is a
NUMERICAL VALUE. For each question, enter the
correct numerical value (in decimal notation,
truncated/rounded-off to the second decimal place;
e.g., 06.25, 07.00, —00.33, —00.30, 30.27, —27.30) using
the mouse and the on-screen virtual numeric keypad in
the place designated to enter the answer.

n n
21 ff Cn, Gt +E”C1+”CO:E.Then
n+1 n 2 8
value of n is
Answer (07)
1 1
Sol. I(1+ x)" = J-( "Cq + "Cyx+ "Copx? + .. + ”Cnx”)dx
0 0
(14 %)™ L 2 3 LN
= Cox+ "C; —+ "Cy —+.enu. +—0
n+1 2 3 n+1l Jo
n+1
2 —i=”CO+E+E+ .......... + Cy
n+1 n+1 2 3 n+1
Now
2"1_1 255
n+1 8
= n=7

0.15
22. Ifthe value of | 100x2 —1dx =% then the
3000

-0.15
value of k is
Answer (575)
0.15
sol. 1=2 | [100x? —1dx
0

[0.1 0.15
=2 [ —(100x* —f)dx+ [ (100x* —1T)dx

Lo 0.1
i 0.1 0.15
_ { 100x3} [100x3 } }
=2||x- + - X
L 3 Jo 3 0.1
575
3000
= k=575

23. N > 40000, where N is divisible by 5. How many
such 5 digits numbers using 0, 1, 3, 5, 7, 9?

Answer (120)

JEE (Main)-2023 : Phase-2 (12-04-2023)-Morning

Sol. Case | : Number starts with 5
5 0

v v v

4ways 3ways 2wayS —4x3x2=24

Case Il : Number starts with 7

R _ _ .

\: s 2 J

4 3 2 2 =4x3%x2x2=48
Case Ill : Number starts with 9
S _ _ .

2 J y \:

4 3 2 2 =4x3x2x2=48

Total ways = 120

24. Three numbers a, b, c are in A.P. and they are used
to make a 9-digits number using each digit thrice,
such that at least 3 consecutive digits are in A.P.
then number of such numbers is

Answer (1260)

Sol. |a|b|c|or|b|c|a]

'Cyx2x6! 7!
212121 4

=7x6x5x%x3x2=1260

So, total number

ai + ] +k
25. If i+ b] +k are co-planar then the value of
f+]+ck
1 1 1
+ +
l1-a 1-b 1-c

is

“Answer (01)

a 1 1
Sol. 1 b 1/=0
1 1 c

R,->R -R,,R,>R,—-R,
a-1 1-b O
0 b-1 1-c|=0
1 1 c
(@-1cb-1)-12-c)]+11-b)(1-c)]=0
c@-1)(b-1)-(@a-1)(1-c)+(1-b)(1-c)=0
Multiply and divide by (1 —a) (1 -b) (1 —c)
l1-c-1 1 1
- + + =
l1-c 1-b 1-a
1 1 1
+ + + =
1-c 1-b 1-a
1 1 1
+ + =
l-a 1-b 1-c

-1
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26. f(x)=|x]|+x-[x]. The number of points of 48

discontinuity of f(x) in [-2, 1] is.
Answer (2)
SM.H@sz+J&?
X==2
f-2)=2
f—2)=2+0=2
x=-1
f-1)=1+0=1
f-1)=2+1=3
discontinuous atx =—1
x=0
f(0)=0
f0O)=1+1=2
discontinuous at x = 0
x=1
f1)=1
f1)=0+1=1
discontinuous atx=—landatx =0

2 points of discontinuity

23 6

27. Given 9x? + 4y? = 36 and a point P(

diameter which
_12 +i2 -Pin simplest form then p + m is
PQ° RS m

Answer (157)

is perpendicular to PQ.

Wﬁj lie

on ellipse. PQ is a diameter of ellipse and RS is a = (

(r, cos0, r, sin0)

rl2 cos? 0

rl2 sin®
+ =
4 9

1

sin® 6 _ 7 (0
|

cos?0
+
4 9

r22 sin® 6 r22 cos? 6
+
4 9

=1

sin”0 _ cos?0 _
4 9

1
3

11 7 31

o1
From (|), —222+§—4—8:m

)

o 11 1
PQ? RS2 4(r? r?

1( 7 31) 13

= — 4 — | =
If 4\48 144) 144
28.
29.

30.

a a
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