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IMPORTANT INSTRUCTIONS:

(1) The testis 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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PHYSICS

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. Dimensional formula of Planck’s constant is
(1) [M2L2T]
(2) [MIL2TH]
(3) [M2L2T]
(4) [ML2T-9]
Answer (2)
Sol. E=hv

ML2T 2
T—l

[h] =

2. Find the magnitude of force F, if the given system
is in equilibrium

(1) 10N

@ 2N

V2

(3) ON

1042

Answer (2)

Sol. T=10N; Tsind5=F

F=£N

V2

3. The equivalent resistance between terminal A and
B in the network shown.

4R 8R
1) — 2) —
(1) 3 2 3
@ 3R @ X
2
Answer (2)
R
Sol. AMWY AW MM
A 2R B
3
8R
R, =—
AB 3

4. Anuclei atrest breaks into two parts with mass ratio
1: 2. The ratio of their velocities and direction is

(1) Opposite direction 2 : 1

(2) Same direction1:2

(3) Opposite direction1:1

(4) Same direction1:1
Answer (1)

Sol. By conservation of momentum

maivi = Mavz
Vi m, 2
v, mp 1
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5. Two cars A and B are moving towards each other 7. Find work done by monatomic gas from A to B.
with speed 20 m/s each. When 300 m apart, they Here temperature of gas (1 mole) changes from
both apply breaks which causes deceleration of 330 K to 300 K.

2 m/s2. The distance between them when they stop P p

will be : -~ PV’ = constant

(1) 100 m B

(2) 50 m N

Vv

(3) 150 m

(4) 200 m (1) 125
Answer (1) (2) 2507
Sol. Vg = 40i m/s (3) 500J

s 5 Answer (1)
= V- =Uu°+2as
0=1600-8s Sol. W:T—AT:§X£:125J
- 2
= $=200m 8. Two bubbles having radii r, and r; are having
Distance between them = 300 — 200 = 100 m ) ]
excess pressure P, and P inthem. If P, = 3P, find

6. For a wire, original resistance was 50 Q at initial
temperature was 27°C. When temperature is a
increased, its resistance becomes 62 Q. If the B
thermal coefficient of resistivity of wire is 2.4 x 10-2 1 9:1
K-1, find final temperature.

2 1:9
(1) 45°C

(3) 1:3
(2) 32°C
(3) 37°C (4) 3:1
(4) 48°C Answer (3)

Answer (3)

Sol. AP = ar

Sol. R = Ro(1 + aAT) r
62 =50(1 + 2.4 x 102 AT) Pa Iy
1.24=1+24x 102 AT Pg Ta
AT =10 A _ i
T=37°C rg 3

il s Our St B

Aakashians Gonquer JEE (Main) 2024 SESSION-1 il

Perfect Score! =
@ '3lll|/3lll|| 1 43 936 99+ PERCENTILERS
100 e g : .
n ST 100 PERCENTILERS 4155 95+ PERCENTILERS Mook Aol vy
RISHI S SHUKLA SRR ... c..r. o o, Ot it oo OV e
2020 Ml 2022
\ “As per student response sheet and NTA answer key. /

-3-



Aakash JEE (Main)-2024 : Phase-2 (09-04-2024)-Evening

Medical|IT-JEE| Foundations

9. Find the induced emf in the square loop of side 11. A proton and deuteron, having same kinetic energy,

15 cm moving with 2 cm/s after 10 seconds. enters a transverse uniform magnetic field. Radius
At t=0 of circular paths for proton and deuteron are in ratio
I I of
—
A B X X X (1 V2
C D X X X @ 1
2\2
« 50 cm > (3) =3
< 7z \/5
1) o (2) 0.3mv
(3) 3V (4) 9V (4) 272
Answer (1) Answer (3)
Sol. At t=10 seconds, ¢ = Constant —
q Sol. r = 2_r§k
dt
. = rP mp
10. A spring exerts force on block F = -50x"" where x P | = m
d d
is change in length of spring. Find time period of
oscillations. (m = 0.5 kg) q, 1
Y q, 2

N

12. A satellite of mass 103 kg is orbiting in an orbit of

radius 2r from centre of the planet of radius r. If
roysyuey) m
X satellite is given energy E :C;—M, then find new
r
(1) 0.63 sec. radius of orbit in which satellite will revolve.
2) 3.14 .
@ sec (M = mass of planet)
(3) 1.57 sec.
(1) 14r
(4) 0.31 sec.
Answer (1) (2) 6r
3) 8r
Sol.T:Zn/%zi—g:gsec. )
(4) 12r
il = ; Our St B
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Answer (2)
Sol. E,=-2Mm
4r
GMm GMm GMm
Ef =- + =-—
4r 6r 2X
_1r 1
12r 2X
X =6r

13. For which of the following is the |-V characteristics
shown below is possible?

Al

(1) Transistor

(2) Zener diode

(3) Solar cell

(4) Diode used as rectifier

Answer (2)

Sol. As Zener diode operates in reverse bias, it is for
Zener diode.

14. For the circuit shown, the truth table

@
Aakash

(1) 0,0
) 0,1
(3) 1,0
@ 1,1

Answer (4)

Sol. Y = AB + AB

15. A ball of radius 10* m and density 105 kg/m3 is

dropped from a height h into water

(viscosity = 9.8 x 106 Pa—s) such that after falling
into liquid, its speed does not change. Find the

approximate value of h.
(1) 2200 m
(2) 2350 m
(3) 2470 m
(4) 2520 m
Answer (3)

Sol. Velocity just before entering water = Terminal

velocity

J2xgxh =ZrzgM
9 n

5 403
29 xh =§><10_8><g><M

/

9.8x10°°
h=2470m
. Find X’ and ‘y’. 16
17.
18.
Y
19.
) 20.
= Our St )
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SECTION - B

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

Numerical

21. In given ray diagram, find distance u (in cm)
between two convex lenses.

f=10cm f=15cm

Answer (25)
Sol. f, +f,=L=25cm

22. Find the work done (in J) by force F = 3’ +2x-5
in moving a particle from x = 2 to x = 4.

Answer (58)

4
Sol. W :IF-dx

2
= [x3 +x2 —SX};1
=581

23. There is an imaginary cube of side 2 m where
edges are along axes. The electrostatic field varies

as E(x)=2xi , then flux through cube in Nm%C is

JEE (Main)-2024 : Phase-2 (09-04-2024)-Evening

Sol. E =4

= Ap=(8-4)22=16

24. If work function of a metal is 2.13 eV and energy
per photon of incident light is 3.13 eV, then
maximum kinetic energy of photoelectrons (in eV)

will be
Answer (1)
Sol. KEmax = hr — ¢,
=(3.13-2.13) eV
=leV

25. A photon of energy of 10.2 eV is incident on
hydrogen atom in ground state. Thereafter number

of emitted lines will be
Answer (1)
Sol. AE=10.2 eV

e~ will be excitedton=2

26.
27.
. 28.
Lx—; 29.
2 2
Answer (16) 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. Correct order of bond angle of following compounds is
BFs, PFs, CIF3
(1) BFs> PFs> CIFs (2) PFs> CIFs > BFs
(3) CIFs > PF3> BFs (4) BFs>CIF3> PFs
Answer (1)

Sol. BFz = sp? = Bond angle = 120°
PF3: = sp® = Bond angle ~ 109°28'
CIFz = sp®d = Bond angle ~ 90°

2. ldentify the correct electronic configuration of
Einstenium is
(1) [Rn]5f#6d17s2 (2) [Rn] 5f117s?
(3) [Rn] 5f106d17s? (4) [Rn] 5fll6di7st
Answer (2)
Sol. Es (Z =99) = [Rn] 5f117s?

The product obtained in the following reaction is:

¢

(i) CH,MgBr (excess)

______:____€>
(il) H,0
COOCH,
COOH COOH
) @ @)
COOCH, HO—C—CH,
CH,
o)
N o)
N\, —CH,€ A\ _cH,
) (4)
HO—C—CH, !
y/
CH, 67 “cH,

Answer (3)
Sol.
\\ #° \\ A5
i) CH MgBr
excess
HO—C CH
FNo_ CH, / \CH .
CH3
4. Ca?" makes which type of complex with EDTA?

(1) Trigonal bipyramidal
(2) Square planar
(3) Tetrahedral
(4) Octahedral
Answer (4)
Sol. Co-ordination number of Ca?* with EDTA is 6
Hybridisation = sp3d?
Shape = Octahedral

5. Consider the following reaction and identify the
major product P.
KMno,
T) Major Product (P)
COOH CHO
(1) (2)
CH, - OH CH, - COOH
3 4
Answer (1)

Sol. The reaction is benzylic oxidation reaction

COOH
KMnO,

o 2

+

H,A
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6. Match the complexes given in List-l with the
hybridisation of central metal atom/ion given in
List-1l and choose the correct option.
List-I List-Il
(Complexes) (Hybridisation)

(A) K2[Ni(CN)4] 0] spd

(B) [Ni(CO)4] (1 sp3d?

© [Co(NH3)s]Cls | (lI1) dsp?

(D) Nas[CoFe] (Iv) | d2sp?

(1) (A)-(1); (B)-(I) (C)-(1); (D)-(1V)

(2) (A)-(m); (B)-(1) (C)-(1V); (D)-(IN)

(3) (A)-(1V); (B)-(1) (C)-(I1); (D)-(1)

(4) (A)-(); (B)-(I1) (C)-(IV); (D)-(1l)

Answer (2)

Sol.

(A) | K2[Ni(CN)4] ; | dsp?
hybridisation
Ni2*: 3d® as CN- is
strong field
ligand
(B) | [Ni(CO),] sp®
Ni® : 3d®4s? hybridisation
as CO is
strong field
ligand
(©) | [Co(NH;)s]Cl, ;| d?sp®
Co3* - 3d° hybridisation
as NHz is
strong field
ligand
(D) | Nag[CoFs] ;| spid?
[COFe]a_ -Co% : 3d® hybridisation
asF-ionisa
weak field
ligand

JEE (Main)-2024 : Phase-2 (09-04-2024)-Evening

alc. KC

N

7. — Major product is
H3

CN

H3

@)

Br

OCH,
CN
oC

m

OCH,

)
3

CN
CN
CN
4)
OCH;,
Answer (2)

Br
Sol.
° OCH,

8.

alc. KCN
—_—
OCH,

Which of the following
electrolyte (B > 0)

is correct for strong

(1) A, -22-BJC=0
2 A, +1% -BJC=0
(3) A, —2% +BJC=0

@) A +22+BJC=0
Answer (3)
Sol. &, =2° -BJC

A, —20 +ByJC =0
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9.  Which one of the following statements regarding
glucose is incorrect?

(1) Glucose is one of the monosaccharides of
sucrose

(2) Glucose dissolves in water because it has
aldehyde group.

(3) Glucose has six carbon atoms in its structure

(4) Glucose is an aldose

Answer (2)

Sol. Glucose is an aldohexose having molecular
formula CeH120e. It is soluble in water due to
number of hydroxyl groups which can form H-bonds
with water. o(D) Glucose condenses with B(D)
fructose to form sucrose.

10. y
20 .....................

P
(atm)

\ 4

o[ "

2 4
volume (lit)

What is the work done on the gas in cyclic process
ABCA

(1) +773.7J
(2) =773.73
(3) +4762.3J
(4) —-4762.3J
Answer (1)
Sol. Was =0
Wac =-10 (4 — 2)
=—20 atm. Lit
Wea = 2.303(40) log2
= 27.636 atm. Lit
Wiotal = 7.636 atm. Lit
=773.7 Joule
11. Which of the following compounds does not give
Tollen’s test?
(1) Formaldehyde
(2) Formic acid
(3) Benzaldehyde
(4) Acetone
Answer (4)

Sol. Aldehyde and Formic acid can give Tollen’s test
with ammoniacal silver nitrate solution.

®
Aakash

12. Which of the following will give positive lodoform test?
(1) CH; —CH, -CH, —CHO
(2) CH; —CH-CH;,
I

OH
O

() CH, -CH, -C—CH, -CH,
(4) CH, —CH, —CH, —CH, — OH
Answer (2)

Sol. Molecules having
OH

O
Groups as |l or —CH—CH, gijves

—-C-CH;,
positive iodoform test.
13. Match the List and choose correct option.

List-I List-Il
(i) | Ni-Cd cell (a) | Rechargeable
(i) | Fuel cell (b) | Anode (Zn — Zn?* +

2e7)

Used in hearing aid

(i) | Mercury cell (©)

(iv) | Leclanche cell | (d) | Combustion energy

in to electrical
energy

(1) ()-(a); (i)-(d); (iii)-(c), (iv)-(b)
(2) ()-(b); (i)-(a); (iii)-(c), (iv)-(d)
(3) ()-(d); (i)-(a); (iii)-(c), (iv)-(b)
(4) ()-(a); (i)-(b); (iii)-(c), (iv)-(d)

Answer (1)

Sol. Ni-Cd cell is secondary cell and are rechargeable
mercury cell is used in hearing aid.

14. What is the correct order of C — C bond length of
ethane, ethene and ethyne?

(1) Ethane > Ethene > Ethyne
(2) Ethene > Ethane > Ethyne
(3) Ethyne > Ethene > Ethane
(4) Ethyne > Ethane > Ethene

Answer (1)

Sol. Correct order of C — C bond length is
Ethane > Ethene > Ethyne
cC-C > C=C > C=cC

15.

16.
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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. Fuming sulphuric acid has how many oxygen
atoms?

Answer (7)
Sol. Fuming sulphuric acid is oleum (H2S207)
7 O-atoms are present in fuming sulphuric acid.
22. Total sum of number of electrons in ©* orbitals of
O2. 07 and O; is
Answer (6)
Sol. Oz (16e7):

2

2 1
T i
2p 2p
2 %2 2 2 2 X x *
O1s 0715 O2s 2s cSZpZ O 2p,
2p,

Total number of e~ in n* orbitals of O,, 03, O;
=2+1+3=6

23. How many total number of stereoisomers are
possible for the following structure

/- Br

Answer (4)

. /—
So .

The structure has two stereogenic centres, one
geometrical centre and one optical centre. Hence it

has total 4 stereoisomers.
22=4

24. Among the elements — Sc, Ti, V, Cr, Mn find
magnetic moment of element which have highest
ionization enthalpy in +2 oxidation state. [Nearest

integer]

JEE (Main)-2024 : Phase-2 (09-04-2024)-Evening
Answer (6)
Sol. Sc*?2 Ti*?2 V*2 Cr2 Mn*?

Mn*2 will have highest I.E. due to its stable half filled
configuration.

Mn — [Ar] 4s2 3d° — 5 unpaired e®

Hspin = 5(5+2) BM
= 35
=6

25. How many of the following compounds will give
Friedel Craft's reaction?

NH, NO, NO, CH, cl
NO,
CH,.__CH, cl
E i ~NO,

Answer (3)

Sol. Friedel Craft's reaction is not given by those
compounds strong
deactivating groups like —NO2 group. Even aniline

aromatic which  have
does not give Friedel Crafts reaction because the
Lewis acid AICIs will from co-coordinate bond with
—NH> into strongly

deactivating group, Friedel Crafts reaction is given

group thus converting it

CH, Cl CH, CH,
CH,
by and
26.
27.
28.
29.
30.

-10 -
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MATHEMATICS
SECTION - A B
= [sin40d6
Multiple Choice Questions: This section contains 20
multiple choice questions. Each question has 4 choices b
(1), (2), (3) and (4), out of which ONLY ONE is correct. _ —C0s46
4 o
Choose the correct answer: ;
_9j _ 1 2
1. 1 2 2’_ is purely imaginary, then maximum value = 7(2003 29_1)
Z+2i o
of |z + 8 + 6i| is equal to 3
(3) 10 4) 12 4 %
Answer (4)
. 3
Sol. (x+(y—2)l'](x—(y+2)/) = purely imaginary. - _—1(2x2—1)4
X+(y+2)i J(x—(y+2)i) 4 1
= X+ (y-2)y+2)=0 )
SAOREEN
Maximum value = 10 + 2 = 12 41 \16 16
: -2
2. .[cos 2cot™ ‘/1_—X dx = 416 16
/ 1+ x y 1
2 =—()=—
1 3 4 ‘
(1 — @) - -
4 2 3 Iirr3e—(1+2x)
1 -4 = X
Q) — 4) —
10 2 (1) @
e J—
Answer (1) 4
3
1 e 11
4 _ Q) o (4) e
Sol. Icos{Zcot( 1—XDdx 8 24
% X Answer (1)
X = c0820 — dx = (~sin20d6)2 Sol. Using expansion
8 o 9[1 2x+11><4x2+ }
» ] _el1-%2~
—chos(ZCot |tan 6|)sm29d6 im 2 24
o x—0 X
B
= —2I—cos29~sin26d9 Iime—ﬁe
x—0 24
=e
4 = , Our St R
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4. Inthe given data 2
Sol. j1-|og(x+x/x2+1)dx
ii el !
C |2
o~ X
2C [1 L 1+
R [ 2
3C |1 =x|og(x+\/x2+1)—_[ X Ty gy
TRl T X +x% +1
5C [ 1 2
—T = xlog(x +vVx*+1)- dx
6C | 1 :[ x2 +1
If 52 = 160. Find the value of |C|. 2
Il :xlog(x+\/x2+1)—\/x2+1l1
(M7 (2) 5
(3) 6 (4) 4 = [2log(2++/5)~ /5]~ [-log(v2 - 1) - V2]
Answer (1) :|Og[(2+\/§)2(\/§—1)]—\/§+\/§
Sol. x; | f(x;) | xf(x) | x?f(x) , ,
c| 2 2c | 2c? 6. The sum of coefficients of x3 and x5 in the
2C| 1 | 2Cc | 4c? , 2 o
3C 1 3C 902 binomial expansion of | x3 +X7 is
4c| 1 | 4C | 16C?
2 9 9
sc| 1 | 5C 2502 1y @ 2
6C| 1 | 6C | 36C 2 2
63
02 = E(x2) — [E(x)]?, f(x) =7 )0 & 5
E(x) = Ixf(x) = 22C
Answer (1)
E(x?) = Ix2f(x) = 92C?2
)
2 2 < 2 9-r
o2 =160 = 22C —[Ej Sol. 7,,,=%,| X~ (x3]
7 7
= C=4%7
2 o 1 20-n{Z)
5. Ilog(x+\/x2+1)dx = C,?x
-1
16r
(1) logl(2+5Y (V2 -] -5 ++2 =%, X
(2) logl(2++/5)(v2 - 1)]+5 -2 2 16
- 3 r 2
Coefficientof x3 = 6-—==
(3) log[(2+V5)° (V2 ~1)]++5 ++2 o3
—-16r=1
(4) log(2++5)? +/5++2 = 90-16r="10
= r=5
Answer (1)
Our Stars )
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2

Coefficient of x5 = 16r _2

G-— -2
15 5

= 90-16r=6
84

= r=—z¢l
16

= Sum =905215+o

63
16

7. Dice is thrown 3 times, then find the probability that

x1 < x2 < x3. (here x1, x2, x3 € [1, 6])
(where x1, x2, x3 are outcomes on dice)

7 5
(1) 7 (2) 7
G < @ <
Answer (2)
Sol. Given condition is x1 < X2 < x3
So, n(E) = ©
n(s) =6%=216

6
C
Then required probability = —=2
q p y 216

- 20 _5
216 54
8. Iff(x) = 3f(x) + xand f(0) = 1, then f(x) is
-x 10 _3x 1 10 3x
1) —+—e ———4—¢
(1) 37 2) = oo
3) —x _10 -ax (4) 1_1+Ee2x
3 9 2 9 9
Answer (2)

Sol. d—y=3y+x
ax

&

Jakash
3x
= y-e‘?’x—X © +1je‘3xdx+c
-3 3
y-e~3X = —_xeX ey
3 9
- __1 _ 3x
y=—X-—+cC-€
3
y(0)=1

1=—+c = c=—
9

_ox 1,10 ax
3 9 9

9. Find the area bounded by ellipse x2 + 3y2 = 18

below the line y = x is (in first quadrant)

(1) 3n+1 (2) 3

3 1

3) 3n—— 4) 3n+—

(3) 3n 2 (4) 3n+ 2
Answer (2)
Sol.

3

V2 V2
Area = fxdx+aj 18— x°
0

ax

= d_ 3y =x S
dx N
IF = ej 3dx _ g-3x ; 34T, . 32
_ ' 2 ﬁ A 2 -1 o
-3 X + V18 — x© +9sin
x:je X 2( )0 3|2 (3\/E\Ji|3
V2
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= %(%) + %[9 sin”'(1)— %% —9sin™" (%ﬂ

:\/5’]'[
10. x?—+/2x—=+/3=0 and P, = a” + B". The value of
—~2P, =3P + Py —2P is

) V3R, (2) (2+5)R,
3) V5P, (4) (3+5)Ry
Answer (1)
Sol. x*—2x-+/3=0
a? =20 -3 =0
2 _2o™ —3u" =0 ...(i)
Similarly,

Bn+2 _ \/EBHH _ \/§B” =0 ...(ii)

(an+2 n+2 f(anﬂ +Bn+1) \/7((1 +B
Poi2— ‘/EPnH - \/§Pn =0 ()
Putn=10

=V2P;; =3P, =0
Now in the expression

—N2P =3P + Py =2P;,

JEE (Main)-2024 : Phase-2 (09-04-2024)- Evening

1

2+sin3x + cos3x
[a, b]. If o and B be arithmetic and geometric mean

of a, b then (%) is equal to

11. If range of function f(x)=

(1) % ) V2
O ) 3
Answer (2)
Sol. f(x)= L

2+sin(3x)+cos3x
sin(3x)+cos(3x) € [-v2,42]
2+ sin(3x)+cos(3x) e [2-/2, 2++/2]

1
2 +sin(3x)+cos(3x)

1 (2-+/2)
2+v2 2

po ] _ 2442

-2 2

{2+I2 f}

a=

144
22

o =

B=\/£=\/%(2—J§)(2+ﬁ)=\g=_
then, < =42
en ﬁ

X X
12. If [\1-(y'(t) dt=[y'(t)tand 0 < x <3,y > 0,
0 0

y(0)=0,thenfindy” +1 + y.

/

=Py —2P
X X
1) X1 2) 241
Put n =9 in eq. (il M 75 @
= V2P ~ 3R, =0 @) 5+1 ) 2 -1
2P, =3P, Answer (2)
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14. If A is 2 x 2 matrix such that AB' = A

where

! 2 !
Sol 1—(y (x)) =y'(x) 1 5
Bz[ }.IfC=BA&1andCsatisWC4+BC2+
, 2 , 2 3 1
= 1-(y'(0) =(y'() |
ol =0 then (2B — a) is equal to
= 2(y'(x))* =1 (1) 12
1 1 (2) 8
= Y (X)=—F7= —=
> 2 (3) 10
(4) 14
y(x) = L I A 3
> \/5 nswer (3)
1 Sol. AB-"=A"'and C=BAB'=BA"= BA'=A
YZEX C*+pC*+al=0
- C2=BA'BA'=A?
13. If y =e>*" *, then value of
= AB'=|= A%2=8
a? d 1
(1-x )d }2/ Xd; at x= 2 equals to A? = B = B satisfy characteristic eq.
] ] (1-=2)(1-2)-15=0=22-24—14=0
(1) 9e® (2) 3e® B2-2B—14/=0 = A*—2A2-14/=0
T u 4 _ 2 _ =
(3) 3e? (4) e® = C*-2C?*-14/=0
Answer (3) =p=-2a=-14
- =28 -a=—4+14=10
Sol. y=e>"*
et AL LN S S o+l a+2 a+3 o+1012
2
dx 1-x [ 1 1 1 1 1 J 1
+ + +ot x = ,
> dy 2x1 4x3 6x5 2024 2023 2024
N1-x? == =3y .
dx then a is equal to
Differentiating (1) 2012
e dy _2x dy _3dy (2) 1012
dx? 2\/1 x? dx  dx (3) 1011
d? xd 4) 506
(1-x?) LY Xy _ (4)
dx®  dx Answer (3)
1 1012 1012
At x=— 1 1 1
’ Sob 2 G & [(2r—1)_§]
r=1 r=1
3y = 3e? 1 1 1 1 1
“("2)7374) " (202 2020
Option (3) is correct
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1 1 1
= 1+—+—+..+——
( 3 5 2023)

171 1 1
_+_ — —_—

12 3 1012

- 1 1 1 1 11 1 1
S+ttt — || =+ = F et ——
( 2 3 4 2023] [2 4 6 2022)
LY OO P S

21 2 3 1012

1 1 1 1M1 1 1
=[1T+=—+—+.. +—— || -+ =+—+...
2 3 2023) 2\1 2 3 1011

1 1 1 1
= + ot -
1012 1013 2023 2024

1 1 1 1

+ + =
a+1 o+2 a+1012 2024

=

+ L + 1 o el S
1012 1013 2023 ) 2024

1 1
N

1012 2023

o+ 1012 =2023 = o = 1011

JEE (Main)-2024 : Phase-2 (09-04-2024)- Evening

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. Sum of infinite terms of a, ar, ar?... and a3, a3,
a%r.... is 57 and 9747 respectively, then a + 18ris
Answer (31)
Sol. a, ar, ar?,...
a
=57 (1)
a’rs, a%’, a%r ...

29747 (2)
—=

(1’

Equation ~—— given,

(2)

a3

(1-r)® 573
a3 9747

(1—r)(1+r2+r)_

(1-r)’
1+r2+r=19+ 192 -38r
182 —-39r+18=0

19 (r=1)

16.
2 3 .

= r=— and | — | rejected
2 ana 2 1
18.

~r—2 da=19
19, . _§ and a =
20. Now a+ 18r=19+ 12 =31
/
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22. The number of numbers between 100 to 1000 such
that sum of their digits is 14, is
Answer (70.00)
Sol. Number in this range will be 3-digit number.
N =abc suchthata+b+c=14

Also, a>1, a,b,ce {0, 1 2 9}
Case |
All 3-digit same

= 3a = 14 not possible
Caselll

Exactly 2 digit same:
=2a+c=14

(a,c)€{(3,8),(4,6),(5 4),(6,2),(7,0)}
:(%} ways = 5x 3 -1

=15-1=14

Casellll

All digits are distinct
a+tb+c=14

without losing generality a> b > ¢
(9,5,0),(9,4,1),(9,3,2)
(8,6,0),(8,5,1),(8,4,2)

(a,b,c)e

(7,6,1),(7,5,2),(7,4,3)

(6,5, 3)
=8x3l+2(31-21)=48 + 8 = 56
=0+14+56=70

23. Find the number of solutions of 3sin~'x + 2cos~'x
_2=n
=5

Answer (0)

@
Aakash

Medical 1IT-JEE| Foundations

Sol. sin-'x= 2&_ = 27
5
-3 -7
U e
5 2

.. No real solution

24. Iff(x)=2(2 - p)x—(p?—6p + 8) cosdx + 7, then for
what values of p, does f(x) not have a vertical point?

Answer (4)

Sol. f(x) =2(2—-p) + 4-sindx(p — 2)(p — 4)
= (p—2)((4sindx)(p - 4)-2), p# 2
4sindx(p—4)—-2+0

= sindx(p — 4) ¢%

sindx #
2(p-4)
1 > 1
2(p-4)
L -1>0 = ye|4 g
2(p-4) 2
1 <-1 = pe (Z 4]
2(p-4) 2
peod
p =4 is the only required value
25.
26.
27.
28.
29.
30.
a

/
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