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IMPORTANT INSTRUCTIONS:
(1) Thetestis of 3 hours duration.

(2) This test paper consists of 90 questions. Each subject (PCM) has 30 questions. The maximum marks
are 300.

(3) This question paper contains Three Parts. Part-A is Physics, Part-B is Chemistry and Part-C is

Mathematics. Each part has only two sections: Section-A and Section-B.
(4) Section - A : Attempt all questions.
(5) Section - B : Attempt any 05 questions out of 10 Questions.

(6) Section - A (01 — 20) 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.

(7) Section - B (21 — 30) contains 10 Numerical value based questions. The answer to each question
should be rounded off to the nearest integer. Each question carries +4 marks for correct answer and

—1 mark for wrong answer.
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SECTION - A

Multiple Choice Questions: This section contains 20
multiple choice questions. Each question has 4 choices
(1), (2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer:

1. Ablock of mass 1 kg is ascended on inclined plane by
distance of 10 m as shown in diagram, with help of
force of 10 N along the incline. Find work done against

the friction.
$s=10m
10N
p=0.1
(1) 103 (2) 53 J
(3) 5J (4) (10-543) J
Answer (3)

Sol. f=umg cos 60°
1
=0.1x1x10x > =05N

W =fscosb=.5%x10co0s180=-5J

2. Aforce of 10 N is applied on a three block system
as shown. Find the two tensions T1 and Ta.

Tl T2

3 kg

7777777

2 kg

777777

5kg —>10 N

7777777 7 7

Smooth

(1) 2N,5N
(2) 5N, 2N
(3) 3N, 4N
(4) 4N, 3N
Answer (1)

Sol. azhzgzlm/s2

M 10
= Ti=2kgx1m/s2=2N
and T2=(2+3)kgx1m/s2=5N

3. The slope of graph between stopping potential (Vo)
and frequency of incident photon (f) in photoelectric
effect is (h = planck’s constant, e = charge on
electron)

@ "
e
@ N
3 &
e

e
(4) "
Answer (1)

Sol. From Einstein photoelectric equation

hf=¢o+eVO
he ¢
Vog=—f-——
\.e |
SIope:E
e

4. Ice at temperature —10°C is converted to steam at
100°C, the curve plotted between temperature (T)

i, and time (t) when it is being heated by constant power
source is
AT AT
€Y V4 >t (2) /I*;t
v v
=T -T
AT AT
@ —— —t 0 — AN
v v
-T -T
Answer (2)
-10°C 0°C 0°C 100°C 100°C
Sol. [lce ITl Ice } m { Water} { Water} m {Steam|

T=4%4 T= Constant T=4 T = Constant
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5. Two particles are projected from a tower of height
400 m & angles 45° & 60° with horizontal. If they have
same time of flight, find the ratio of their velocities.

41
Answer (1)

Sol. For time of flight to be same they have same
velocity along y-axis.

v, sin45 =v, sin60

6. In given circuit, reading of voltmeter is 1 V, then
resistance of voltmeter is

O,
100 Q 200 Q
| 1
| I
5V
(1) 100 Q (2) 200 Q
(3) 20045 Q (2) 50 Q
Answer (1)
1V
()
7
a 4V
> MMM AAAAA
100 © 200 O i
| 1
| I
5V
4
200
1
100

@®
Aakash
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- n H HA
i"=i—i

4 1

T 200 100

_2
200

|
Ryi"=1volt

1
R, =x200=100 ©

7. Inthe circuit shown if the potential drop in forward bias
across Si and Ge diodes are 0.7 V and 0.3 V, find the
potential difference across 2.5 kQ resistor.

NI N

L LA
Si Ge
15V — 225k
1.5kQ
(1) 9.25V (2) 6.25V
(3) 8.75V (4) 9.75V
Answer (3)
b O 15-0.7-0.3
25+15
=ZmA
2

V= 2.5><g volts

V =8.75 volts

8. A point source is placed at origin. Its intensity at
distance of 2 cm from source is | then intensity at

distance 4 cm from the source shall be.
M <
2
@ —
16
@) -
4

ON
Answer (3)
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The Pressure (P) versus volume (V) of
thermodynamic process shown in figure. The select
the correct options (Take y = 1.1)

P

N

>V
For process A : PV = constant

1)

For process B : PV" = constant

1
PV" = constant

(2)

For process A :
For process B : PV = constant

PV105 = constant

®3)

For process A :

For process B : PV" = constant

PV*? = constant

(4)

For process A :
For process B : PV = constant
Answer (4)

Sol. (Slope of A) > (Slope of B)

For PV = constant

P
Slope = —-x| —
pe = ()

Voltage across a 5Q resistor is given as V = 200
sin(100xt). Find out time required for current through

10.

. i o
it to change from % to io [io is peak current]

1 1
1) — 2) —s
@ 300 @ 600
(3) —s ) ——s
150 1200
Answer (1)
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Sol. Angle traversed by phasor = 60°

T T

At=—=——
6 3x100n

=

1
=———3s
300

11. A nucleus of mass M breaks into 3 nuclei with a
mass defect of Am. Find the speed of each
daughter nuclei if they have equal mass.

6AM
(M —Am)

2Am
@\t am)

3Am
@)\ am)

Am
@ CV(M—Am)

Answer (2)

1) c

Sol. Total kinetic energy = Amc?

SXEMVZ = Amcz
2
» - 2Amc?
(M= Am)
2Am
v=¢C|[——M—
(M —Am)

12. Inavernier calliper 49 main scale divisions are equal
to 50 vernier scale divisions. If one main scale division

is 0.5 mm, then the vernier constant is

() 0.01 mm (2) 0.1 mm
(3) 0.1cm (4) 0.01cm
Answer (1)

Sol. 49 MSD =50 VSD

1VSD = 49 MSD
50

LC=1MSD-1VSD

= 1 MSD
50

= ix0.5 mm
50

=0.01 mm
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13.

6 x 10° J of electromagnetic energy is incident on a
surface in time t,. Find the total momentum imparted

if the surface is completely absorbing.
(1) 2x10°kg m/s

(2) 103 kg m/s

(3) 102kg m/s

(4) 2 x10*kg m/s

Answer (1)

Sol.

14.

| : intensity

= |.Atg=E

= n'E'tOZE
A

h-ty E

> n—==

A c

-2x1073
A particle is placed on upward parabolic curve
2

y = XT having co-efficient of friction (p)= 0.5. What

should be maximum height above x-axis so that it
does not slip.

1) %m ) %m

1 3
(3 gm 4) Zm

Answer (1)

dy
dx

i:tane
2

FBD for particle:

15.

Sol. From 1st polaroid —

16.

@®
Aakash
R Do)

at equilibrium = mg sind = mg cos6. u

tand = p

x__1
2 M7
X=1m

2

X
then y =h="—
y 4

1

=m

4

Two polaroids are placed at angle of 45° to each
other. If unpolarized light of intensity lo falls as one
polaroid, then intensity of light leaving second
polaroid.

\ 4

o

@)

@ =

®)

(4)

Ahswer 3)

lo

I I
From 2 polaroid — %cos2 45° = %

If a vector is having magnitude equal to that of
A=4i +3] and is parallel to B =3i +4], then if
3 & x are component of this vector in first quadrant,

then find x.
D 3
() 4
3 5

@) 2

Answer (2)

-5-
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Sol. C=|A|B
5, 3140
5
=3 +4j
= X=4
17. Mass can be expressed as M =CPG"21"2  where

C is speed of light, G is gravitational constant and
h is Planck’s constant. Find p.

11
(2) 0.5
@) -1
(4) -0.5
Answer (2)
Sol. [C] = [LT]
[C]=[M1L3T7]

(1] = [MLZT —1]
[M] — [LT —1]p [M —1L3-|— —2]—1/2 [MLZ-I——1]1/2

1

—p+1—5:0
oot
2
18.
19.
20.
SECTION - B

Numerical Value Type Questions: This section

contains 10 Numerical based questions. The answer to
each question should be rounded-off to the nearest
integer.

21. A square loop of side 1 m is carrying current of 5 A

as shown. If the magnetic field at centre is
X2 x107"T, find x
5A
1m
—1m—

JEE (Main)-2024 : Phase-1 (30-01-2024)-Evening
Answer (40)

Sol. B=4x—"" (sin4s5°+ sin45°)
471(0.5)

8\/5 %10~ x5
4042 x1077T

22. A planet of mass of %th of earth’s mass, radius of

%rd of earth’s radius. If escape speed for earth is

11.2 km/s, then escape speed for the planet shall

be km/s (nearest integer).
Answer (8)
Sol. v, = /ZGM
r
: fzeM'
Vg = ,
i
11.2  [M(r/3) 5
V‘e (M/6)
e :v;e ~ 8 km/s
2

23. An electron in 5™ excited state of He* atom moves
to 1st excited state. Find number of possible
spectral lines formed.

sAnswer (10)

Sol. Transition is from 6 — 2

No of line = M

= 10

24. A negatively charged particle (m, —q) rotates
around a positively charged infinite line charge as

3 2
. : .. |xXmTggmr
shown. Time period of the patrticle is +
q
Find x.
) \
{ b, g

Answer (8)

-6-
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Sol. E = A
27T80r
M mv?
2meqgl r
= V= A9
2T580m
2
= T =2 gy |2T0M
Y A

3 8n3aomr 2
= "

25. A simple pendulum of length 4 m is located at a

height R above the surface of earth. The time

period of the simple pendulum is 2n\/§ seconds.
X

Find x.

s,

"R

%
Answer (5)
Yo
Sol. g==—"
g 4

@®
Aakash

 Dovs]
26.

6[0

q

Two identical charged particles connected with light

threads from common point as shown. After putting
arrangement in liquid, the angular separation
between blocks does not change. If relative density
of particles is 1.4 and that of liquid is 0.7, dielectric

constant of liquid is

Answer (2)

Sol.

mg

mg sin = Fe coso ()

(mg —-B)sin6 = i—ecos(—) ..(ii)

=K
mg —B
o —K
c—-p
14
1.4-0.7
K=2
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
(1), (2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer :

1.

Why KMnQO4 shows colour?
(1
(2
(3
(4

) Due to d-d transition

) Due to metal to ligand charge transfer
) Due to ligand to metal charge transfer
)

Due to F-centre

Answer (3)

Sol. Colour of KMnOg is due to LMCT (Ligand to metal

charge transfer.

2. Cis added to solution of A and B, find mole fraction
of C.
n n
(1) . O (2) ¢
Na +Ng +Ng Ny -Ng +Ng
n n
(@) —&— 4) &
Answer (1)

Sol. In a mixture of A, Band C

Nc

Mole fraction = ————
Na +Ng +Ng

IUPAC name of compound CH, — (IJH —C=CHis
CH,

(1

(2

(3

(4

) 2-Methylbutyne

) 3-Methylbut-1-yne
) 2-methylbutene

)

3-methylbutane

Answer (2)

4 3 2
Sol. CH, - CH - C = CH

1

CH,
3-Methylbut-1-yne

4.

Which of the following solution will have lowest
freezing point?

(1) 180 g glucose in 1 L solution

(2) 180 g of benzoic acid in 1 L solution

(3) 180 g of CH3COOH in 1 L solution

(4) 180 g sucrose in 1 L solution

Answer (3)

Sol. ATr = (i) (kr) (m)

Molality is highest for 180 gm of CH3COOH in 1 litre

solution.

Arrange the following according to their decreasing

oxidising power.
BrO,,10;, CIO,
(1) Clo, >10, >BroO,
(2) BrO, >10, > CIO,
(3) 10, >Bro, > Clo,

(4) Bro, > ClO, >10,

Answer (2)

Sol. The reduction potential of BrO,,10, and CIO, are

1.75V, 1.65V and 1.20 V respectively. Thus BrO,,

has the highest oxidising power and CIO, has the

lowest oxidising power among the given

perhalates.

Salicylaldehyde forms from phenol by reacting with

which reagent?
(1) CO2, NaOH
(2) CHCIs, NaOH
(3) CCls, NaOH
(4) H20, H*

Answer (2)

Sol. In Reimer Tiemann reaction phenol reacts with

CHCls, NaOH to give salicylaldehyde.
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7. Complete the following reactions and find major
products A and B
B,H/THF
—> A
@,CH3 H,0,; NaOH
H,O/H"
L - 3B
CH, CH,
eater
OH
CH, CH,
oulter:
OH
CH, CH,
or (% (X
OH
CH, CH,
a1 -
OH OH
Answer (2)
B,H,/NaOH (ICHa
H,0,; NaOH
OH

CH,
(A)
Sol.

H,O/H" o,
s ©<OH

(B)
Correct answer is option (2)
What is the correct IUPAC name of the given

compound?
CH, — CH —CH, — CH, —CN

NH,

(1) 4-Aminopentanenitile

(2) 2-Aminopentanenitile
(3) 3
) 2

(4

-Aminobutanenitile

-Aminobutanenitrile

Answer (1)

4 3 2 1

5
Sol. CH, — CH — CH, — CH, — CN

NH,

4-Aminopentanenitile

&

Aakash
Eov0s)

In the given reactions A and B respectively are:

Cr0,Cl, + NaOH——> A +NaCl+H,0

H,SO, + A+H,0,——B
(1) NazCrO4 and CrOs
(2) CrOs and Na2CrO4
(3) Naz2CrO4 and CrOs
(4) NazCr207 and Na2CrOg4

Answer (1)

Sol.

10.

CrO,Cl, + NaOH—— + NaCl+H,0
(A)
Na,CrO, +H,0, +H,SO0, ——

+ Na,SO, +H,0

(B)
A = NazxCrO4
B = CrOs
Which of the following has square pyramidal
shape?
(1) PCIs
(3) PFs

(2) BrFs
(4) [Ni(CN)4J*

Answer (2)

Sol. BrFs has 1 lone pair and 5 bond pairs

F

Fol F
Ng

F/©\F

So, geometry is octahedral, shape is square

pyramidal.
11. Find out correct order of stability for given

carbocations

: @ @
(CH,),C"  (CH,),CH CH,-CH, CH,
) (1) (1 (V)

(1) =>1=>1=>1v 2 I=1=>1=>1v

(3) IV>Ill>1>1 4) 1>1>1v=>ll
Answer (2)

Sol. Stability of carbocation : 3° > 2° > 1° > methyl

-9-
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12. Statement | : Halogen attached to bulky group 14. Magnetic moment due to the motion of the electron
undergo Sn2 reaction. in n" orbit of Bohr atom is proportional to n*. The
Statement | : Secondary alkyl halide react with value of xis
excess C2HsOH undergo Sn1 reaction. (1) 0

(2) 1
(1) Both statements are true

(3) 2
(2) Statement | is true, Il is false

(4) 3
3) Both stat t fal
(3) Both statements are false Answer (2)

(4) Statement | is false, Statement Il is true

. e

Sol. Magnetic moment p = 2—>< L
m

Answer (4)
Sol. When halogen attached to bulky group back side Where L is the angular momentum
attack is not possible so Sn2 reaction does not L—m
takes place. 2n
Secondary alkyl halide reacts with excess of s (el
ethanol undergo Sn1 reaction. (i) conc. HNO,
+ cone. H,S0, MNaNO, + HCI
13. Consider the following statements. 15. — > A »
(ii) Sn/HCI OH {Major)
Statement | : Since electronegativity of F > H, so @/

dipole moment of NF3 > NHs. A and B respectively are :

Statement Il : Lone pair dipole in NHs is not in the OH
direction of resultant bond dipole while in case of 1) A- ©/NH2 - @
NFs the lone pair dipole is in the direction of

N

Il

resultant bond dipole.

(1) SI:True (2) SI:True Eh
Sl : False Sl : True NH,
(3) SI: False (4) SI: False 2) A @ B HO@N=N@OH
SlI : False Sl : True
NH,

Answer (3) @) A @ .
| @OH

Sol. Dipole moment of NHs > NF3 because in case of
N=N—FPh
NHs the lone pair dipole is in the direction of

resultant bond dipole. COOH

o O sCRCl

2NN 24
H/1I!| \H F/¢||:\F

OH

N —Ph

-10 -
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Answer (1)

. ©)

NaNO, + HCI
0-5°C

NO,

Conc. HNO,
Conc. H,S0,

NH,
O—

(A)

Sn/HCI

@ e
10-(0)-n=1~2)

B)

16. Which of the following is a purification method

which is based on solubility of compound.
(1) Distillation
(2) Sublimation
(3) Crystallization
(4) Column Chromatography
Answer (3)

Sol. Insoluble impurities can be separated by filtration
followed by crystallization where soluble compound
crystallizes in pure form.

17. Statement 1 : HzTe is more acidic than H2S

Statement 2 : HzTe has more B.D.E than H2S

(1) Statement 1 and 2 both are correct

(2) Statement 1 and 2 both are incorrect

(3) Statement 1 is incorrect and statement 2 is

correct

(4) Statement 1 is correct and statement 2 is

incorrect

Answer (4)

Sol. H2Te has less bond dissociation energy than H2S,

that's why H2Te is more acidic than H2S

S
Aakash

R Coaus]

18. What is the structure of Mn2(CQO)10?

(1) Two square pyramidal units joined by bridging
CO ligands

(2) Two square pyramidal units joined by Mn-Mn
bond

(3) Two tetrahedral units joined by Mn-Mn bond
(4) Two square planar units joined by Mn-Mn bond

Answer (2)

I/
/I

o) |/
/I

C

19. What are the products of the reaction of m-

chlorobenzaldehyde with 50% KOH?

COOK' CH,OH
" O @
cl Cl
COOK’ CH,OH
@ (©OL_+OL
OH OH
CoOo CH,OH
w©L_ +©L
@l OH
COOK' COOK"
W@+ ©L
OH cl
Answer (1)

Sol. The reaction follows the Cannizzaro reaction

mechanism.

CHO

2@\ 50% KOH
Cl

COOK' CH,OH

Q. Q,

m-Chlorobenzyl
alcohol

-11 -
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20. Statement-l: There is regular increase in chemical
reactivity from group 1 to group 18.
Statement-ll: Oxides of group-1 elements are
basic and oxide of group 17 are acidic

(1

Both statement-l and statement-Il are true

)
(2) Statement-l is true and statement-ll is false
(3) Statement-l is false and statement-ll is true
(4) Statement-l and statement-Il both are false
Answer (3)

Sol. The chemical reactivity of elements decreases and
then increases from group 1 to 18 generally metal

oxides are basic and nonmetal oxides are acidic.

SECTION -B

Numerical Value Type Questions: This section
contains 10 Numerical based questions. The answer to
each question should be rounded-off to the nearest

integer.

21. How many spectral lines are obtained when an

electron in He* ion Jumps fromn=5ton=1.
Answer (10)

Sol. Number of spectral lines

(An) (An+1)

22. What is the value of enthalpy change (AH) (in

kJ/mole) for given reaction-
3C(s)+Fe,05(s) > 2Fe(s) +3CO(g)

Given :

2Fe(s)+%02(g) — Fe,0,(s) AH =-824kJ/mol

C(s)+ %Oz(g) — CO(g) AH =-110kJ/mol

Answer (494)
Sol. AH° = 3(-110) — (-824)
=330 + 824 = 494(kJ/mole)

JEE (Main)-2024 : Phase-1 (30-01-2024)-Evening

23. Number of elements which give flame test from
following

Sr, Cu, Co, Ca, Ni, Fe
Answer (4)
Sol. Cu : Green with blue centre
Ca : Brick red
Sr : Crimson red

Fe : Gold, when very hot such as an electric arc
bright blue, or green turning to orange-brown

24. Consider the given reaction
N20s4 — 2NO2
Initial conc. of N204 = 3M
Concentration of N2O4 is 2.75 M

after 30 sec., find out rate of formation of NO2
during this interval (in mol lit' min-') (Nearest

integer)

Answer (1)

Sol. Rate of consumption of N2Os = 3-2.75
Rate of formation of NO, = 0:':)5 %« 2% 60

=1 mol lit-! min-!

25. How many of the shows

disproportionation reactions?
H,O,, Ag, Cu*,K", F,, Cl,, CIO;

following

Answer (4)

Sol. Atom in its highest or lowest oxidation state does
not disproportionate.

H,0,, Cu*, Cl,, CIO;
H,0, - O™ can go to 0% and O2

Cut—>Cu=+1to+2and 0

0Cl; - to Cl-'and +1, +3, +5, +7

+5
ClO; — CI"and CI**

26.
27.
28.
29.
30.

-12 -
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MATHEMATICS

SECTION - A 2x+3 4 2x+1
3. If f(x)=In| —3 0s
Multiple Choice Questions: This section contains 20 4x"-x-3
multiple choice questions. Each question has 4 choices If domain of f(x) is [a.B), then So. —4p is
(1), (2), (3) and (4), out of which ONLY ONE is correct. (1) -2 (2) 3
(3) -4 (4) 1
Choose the correct answer : Answer (1)
1. Bag A contains 7 white balls and 3 red balls. Bag B 2x+3
contains 3 white balls and 2 red balls. A ball is | Sl -~7——>0
chosen randomly and found to be red then find the
probability that it is taken from bag A. 2x+3 S
7 1 4x* —4x+3x-2
1 -5 2) -
20 2 2x+3
— = = >0
3 1 (4x+3)(x—1)
@) - 4 =
7 5 -3 -3
= Xe (—,—j u(1, oo)
Answer (3) 2 4
Sol. Bag A contains 7 white balls and 3 red balls. Now
Bag B contains 3 white balls and 2 red balls. 2x +1
Probability that red ball is chosen from bag ~1é X+ 2 X
R 3
A:/:(_J:_ 2X+1+120 and 2X+1—1S0
A 10 X+2 X+2
Probability that red ball is chosen from bag B -
Y g 3X43 50 and X1 <o
_ P[Rj 2 X+2 X+2
A) 5 = X € (-0, -2)U[-10) ...(2)
Probability that red ball is chosen from bag A xe(=21] .. (3)
%% % By (2) and (3)
- 3 1 2 1 - 3 2 XE[—1,1] (4)
—X—F=X— —t—
1072 52 20 10 And By (1) and (4)
= 3 X e [—1, _—3j
7 4
2. Given \5\:2,‘5@‘:2 50— 4B = —2
- - X
Then ‘b xa-— bf is 4. If f(x) = ———=7 and g(x) = f (f(f(f(x))))
1+ x7)
(1) 0 (2) 8 G
() 1 (4) 10 then I x2g(x) dx is equal to
Answer (2) 0
B, B 11 13
_ - _ . 1) — 2) —
Sol. [bxa-b =[bxa +[b*|-2(bxa) -5 M 5 @ 2
_ U B I I 2 17
4+4 [ |pxa|-28]p|-2] 3 2 @ 7
5 6
=8 Answer (2)

-13 -
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Sol.  f(x)= W
F(F(x) = m
F(F(F(x)) = m
g(x) = F(FF(F(0))) = m
/= e dx

5 (1+4X4 )1/4

Let1+4x* =¥ =4x3dx=8dt
Ha 1 .3

I=[|—dt=—(3 —13)=E

412 6

5. If1stterm of a GP is ‘a’ and 3™ termis ‘b’ and in 2nd

GP 1stterm is ‘a’ and 5t term is ‘b’ and 11t term of
1st GP common to which term of 2nd GP

(1) 24 (2) 25
(3) 21 (4) 18
Answer (3)

Sol. First term of 1t GP is @ and common ratio be r1
First term of 2" GP is a and common ratio be r2

34 term of 1t GP = ar? = b

5t term of 2" GP = ar, = b

= ar=ary

= n=4r?

11t term of 1t GP = ar,'°

=a(+r?)"°

=arf®

Hence, it will be common to 21st term of 2" GP
6. 21985+ 7100+ 1 =0 and

z28+222+2z+1=0
then number of common roots of equation is

(1) 1 (2) 2
() 3 (4) 4
Answer (2)

Sol. The roots of equation z'98 + z100 + 1 = 0 be © & ®?
and also satisfies 22 + 222 +2z+1=0

o & »? are common solutions.
(o is cube root of unity)
2 solutions
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7. If x2- y2 +2hxy +2gx + 2fy + ¢ =0 is the locus of

points such that it is equidistance from the lines
x+2y-8=0and 2x+y+7=0, then value of

h+g+f+cis
(1) 15
(3) 20
Answer (3)
Sol. Combined equation of angle bisectors of lines is

{{2x4\-/g+7]_(x+\2/g—8ﬂ
{[2X%+7J+(X+\2/}5_/—8H:0

= (2x+y+7)2—(x+2y—8)2 =0

= (Bx+3y-1)(x-y+15)=0

2) -15
(4) —20

= 3x2—3y2+15+44x+46y+0xy:0

: 2+44—X+46—y+5:0

= X -
Y 3
= h=0, g:g, fzé, c=5
3 3

= h+f+g+c = ?+5:20

x 0 0
8 A=/0 y O
0 0 z
X y B z
sing sin(e+2nj sin(e+4nj
3 3
Then

Statement 1: T{A) =0
Statement 2: T{(adj(adj A))
(1) Statement 1 & 2 are true
(2) Statement 1 is true
(3) Statement 2 is true
(4) None of these

Answer (1)

Sol. x = ksin®

2n
=ksin| 0 + —
y ( 3j

zZ= ksin(e +ﬁj
3

X+y+z= k{sine + sin(e +%j + sin(e +%ﬂ

-14 -
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=0
Statement 1 is correct
yz 0 O
adjA=/0 xz O
0 0 xy

x2yz 0 0
(adj(adj A))=| ©
0 0 xyz2

yzxz 0

Tr(adj(adj A)) = xyz[x + y + z] =
=0
Statement 2 is true
3+7+11+.
6
n(n+1
1 9 (2) 10
(3) 11 (4) 12

If Sp= .. upto n terms

And 40 <

ZSK <45, thennis

Answer (1)

Sol. S, =

10.

n(2n + 1)
ZSK =Z(2k2 +k)
k=1 k=1

n(n+1)(2n+1) . n(n+1)

2

=2~

n
' n(n+1 kz

= 6 ~n(n+1)[2n+1+1j
n(n+1) 3 2

=4n+2+3
=4n+35

Z S, <45

40<4n+5<45

n(n +1) o

3s<4n <40
n=9

In a paper there are 3 sections A, B and C which
has 8, 6 and 6 questions each. A student have to
attempt 15 questions such that they have to attempt
atleast 4 questions out of each sections, then
number of ways of attempting these questions are

(1) 11300 (2) 11376
(3) 12576 (4) 13372

Answer (2)

®
Aakash

jDcvus]

Sol.
A |B| C | = |No. of ways
4 |5| 6 | > |8Ca°C58Cs =6 x8Cs
4 |6| 5| = [8C4a5Cs°Cs =6 x8C4
7 (4] 4 | > |BC7 8C4s5C4 =8 x (15)2
6 |5| 4 | - [8C6®Cs5 6C4 =28x6x15
6 4| 5 | - [8C6®C4 8Cs = 28x 15 x6
5 |5| 5| > [BC58Cs 6Cs =38Cs x 36
5 1|6| 4 | - [BC56Cs°Ca =8Csx 15
5 14| 6 | » [BC58C4 ©Cs =8Csx 15
=8Cs5[66] +28 x 15 x 12 + 8 x 152 + 12 x 8C4
= 11376
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
SECTION -B
Numerical Value Type Questions: This section

contains 10 Numerical based questions. The answer to
each question should be rounded-off to the nearest
integer.

21.

If fix)=(x—2)?(x—3)*and x € [1, 4]. If Mand m
denotes maximum and minimum  value
respectively, then M —m is

Answer (12)

Sol. f'(x) =

2(x—-2) (x=3)*+3(x-2)?(x-3)2=0
(x=2)(x=3)2[2(x-3)+3(x-2)]=0
(x—2) (x—3)?[5x—-12] =

Now f 12 =i>< s
5 25 125
f(1) = — 8 (minimum)

f(4) =
M-m=12

4 (maximum)

-15 -
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22. If a=i+0j+Bk |b[?=6 and angle between &
and b is %. If &-b=3 then (a2 +p%)|axb?is

Answer (18)

Sol. 3-b=|a||b|cosd=3

=1+ 0? +p2 .\/6%=3

= 1+02+p2=3

= o?+p2=2

Also |&|=1+02+p% =+/3

= |axb|=|al|b|sind

:\/gx\/gx%:3 — |daxb[2 =9

2
= (a2+p?) |axbP=2x9=18

23. If(y—2)2=(x—-1)and x -2y + 4 = 0, then find the
area bounded by the curves between the
coordinate axis in first quadrant (in sq. unit).

Answer (05.00)

Sol. We have to find shaded area

= 2([(y-27 +1]dy + SI{((y—zf +1)—[%ﬂdy

2 L3 2 3
y +M+y_ y__2y
0 3 2

(y-2)°

=2 4

3

2

(8o e

24. If 3sin(A + B) = 4sin(A — B) and

If tanA = ktanB, then value of k is

Answer (7)
o sin(A+B) 4
" sin(A-B) 3

JEE (Main)-2024 : Phase-1 (30-01-2024)-Evening
sin(A+B)+sin(A-B) 7

sin(A+B)-sin(A-B) 1
[ Using componendo and dividendo]

2sinAcosB
2cosAsinB

tanA _7
tanB

k=7

25. If x(x2+3|x|+5|x—1|+6|x—2|):0 then, find
the number of solutions of the given equation.
Answer (1)
Sol. x =0 is the solution
(H x<0
(x2 =3x-5(x-1)-6(x—-2))=0

X% —14x+17 =0

All the roots are greater than O
() 0<x<1

x? +3x-5(x-1)-6(x-2)=0

x° - 8x+17=0

D<0

No solution in this interval

(M 1<x<2

X2 +3x+5(x-1)-6(x-2)=0

X2 +2x+7=0

D<0

No Solution

(IV)x>2

x? +3x+5(x-1)+6(x-2)=0

X2 +14x-17=0
All the roots is less than 2
Hence, x = 0 is the only solution.

26. Aset R={1, 2, 3, 4} is given then find the number
of symmetric relation which are not reflexive
relation.

Answer (960)
Sol. R={1, 2, 3, 4}
here number of elements n =4

Number of relations which are symmetric but not

n(n+1) n2-n

reflexive =2 2 -2 2
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4.5
=22 -2°
=210 _ 26
=1024 - 64 = 960

27. If fix) = ae?* + be* + cx, f(0) = -1, f(In 2) = 4, if

In4 39

j (f(x)—cx) dx = > find |a+ b + |
0

Answer (25)

Sol. "= f(x)=ae® +be* +cx

= f(x)=2ae*+ be*+c

f(In2)=4
= 4=2a(4)+b2)+c
= 8a+2b+c=4 (i)
In4
I (ae®* + be*) dx _39
0 2
ar _oxn4 xyn4 39
= E[e ]O +b(e")y =5

a 39
= —[16-1+b(4-1)=—
2[ ] +b(4-1) >

Q d

28.
29.
30.

= —+b=—

= b5a+2b=13
Also f(0) = -1
= -1=a+b
From (ii) & (iii)
5a+5b=-5
5a+2b=13

=
=

|la+b+c|=25

...(ii)

... (iii)
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