08/04/2024
Morning @
Aakash

Medical| lIT-JEE| Foundations
Corporate Office : Aakash Tower, 8, Pusa Road, New Delhi-110005 | Ph.: 011-47623456

Answers & Solutions

Time : 3 hrs. M M.M. : 300
JEE (Main)-2024 (Online) Phase-2

(Mathematics, Physics and Chemistry)
4 )

IMPORTANT INSTRUCTIONS:

(1) Thetestis of 3 hours duration.

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

(3) This question paper contains Three Parts. Part-A is Mathematics, Part-B is Physics and Part-C is.
Chemistry 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) / (31-50) / (61-80) contains 20 multiple choice questions (MCQs) 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) / (51-60) / (81-90) 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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MATHEMATICS

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.

tanly =—tant(e) + g

tanly =cot te =tan 1=

Choose the correct answer: = y= 1
1. Lety = y(xX) be the solution of the differential e
equation (1 + y?)e™ dx + cos?x(1 + e?@)dy =0, | 2. The number of critical points of the function
) f(X)=(x—2)2R2 (2x+1)is
0) = 1. Then y |2 | is equal to
y©) y[4] . 1 0 2 1
) 1 (3 3 () 2
1) = 2 = Answer (4)
Sol. f(x)=(x-2)*®(2x+1)
1 2
(3) S (4) - 2/3 2 _3
f(x)=2(x—2)°" + (2x +Dx =(x - 2)
Answer (3) 3
Sol. (1+y?)edx +cos? x (1+e2@"* )dy =0 f1(x) = 2(x — 2)23 & Z(Lilj)s
3(x-2
dy e . sec? xdx o 4B 22( . )
- X—2)+2(2x +
1+y2 1+eZtanx f'(X)= ( ) (1/3 )
. ) 3(x=2)
anx
[ dyz —[® 'S;an"dx 1y - 20x =10 _ 10(x-)
1+y l+e (x—2)”3 3(x—2)”3
Let em =t Critical points 1, 2
e®* . sec? xdx =dt = 2 critical points
dy dt 3. Let f (x) be a positive function such that the area
_[—2=——2 bounded byy=f(x),y=0fromx=0tox=a>0is
+y 1+t e2+ 4a? + a — 1. Then the differential equation,
tan-ly = —tan-t + ¢ whose general solution is y = c1 f (X) + c2, where c1
tan-ly = — tan-i(e@™) + ¢ and cz are arbitrary constants, is
atx=0,y=1 d2y dy
tan-}(1) = —tan~1(1) + ¢ (1) 8e*+1 dx? i dx
rn__rm d2y _dy
=——+cC
172 @) 8+l 5=
T 2
3) 8eX-1-—2
2 3) o dx
tanly = —tan (et )+ X 2
2 (4) gex—19Y I _
. dx?  dx
Now, at x = 2 Answer (1)
e R B
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a
Sol. If(x)dx —e?+4a2+a-1

0
Differentiate equation w.r.t. ‘a’
fla) =—-e2+8a+1

= f(x)=-e*X+8x+1

And vy = cif(x) + c2
y=ci(—e*+8x+1)+c

’

y'=c,(e*+8) =¢, =
! Y exy8
y'"' = —ci1e™ put value of c1
2 4y ox dy
d% _  dx __ dx
dx? (e*+8) (1+8e*)
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O(><1+8><2_6 -

1+2
[3><1+E><2
—Ot:(;' =3

1o
f=(6-2)7+(6-3)2 =25 =5
rzz\/(8—6)2+(E—6)2=§

a 2

2
a+[3+4(r12+r22):2+3+4(52+(g) j

_5. 4(125j
4

=130

5. The sum of all the solutions of the equation (8)%* —

-3-

2
dx?  dx 16+(8)<+48=01s :
4. Let the circles C1 : (x — o)? + (y —=B)? = r? and (1) logs(6) (2) 1+ logs(6)
3) 1+ logs(8 4) logs(4
C, :(x—8)? +[y —E] =r7 touch each other 3) 05(8) (4) logs(4)
Answer (2)
externally at the point (6, 6). If the point (6, 6) Sol. Given equation, 82 —-16.8<+ 48 =0
divides the line segment joining the centres of the Let8 =t
circles C1 and C: internally in the ratio 2 : 1, then
B +4 r?+r? equals @50
a+
1+ eq = t=4,12
(1) 145 (2) 125 ~ 8 =4 12
(3) 110 (4) 130 = x = logs4, logs12
Answer (4) Sum of solution
2 2
Sol. C; —» (x—a)* +(y -B)" =1 = logs4 + logs12
= logs(48)
15 2
C, - (x-8) +(y—7j =15 - 1 + logs(6)
Point P divide the line segment internally C1Czinthe | 6. The set of all «, for which the vectors
ratio2: 1 a=oti+6j— and b=ti—2j—2atk are
inclined at an obtuse angle forall t e R, is
(1) [0,1) (2) (=2,0]
o34l
Answer (4)
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Sol. Given a =ati +6] - 3K Number of one-one A — Ry
S A f
and b =t — 2] - 2atk
2 2
angle between a and b is given by g 2
cospo & b 7 6
We have, cosd < 0(-. angle between & and b is Sx4x3x2x1=120
obtuse) 8. |If sinx = —g , where © < x < 3—; , then 80(tan2x —
= a-b<0 cosx) is equal to
= at?-12+6at <O VteR (1) 18 (2 19
If o = 0, then —12 < 0 (condition holds) (3) 108 (4) 109
Answer (4)
fo#x0 = a<0 () 3 3
9 Sol. sinx =—> where n < x < =%
And maximum value of at® +6at -12 <0 5 2
B -4
= D <0 (where D is discriminant and a = o) tanx = 2 COSX = 3
4a
3602 + 48a. o 80(tan2 X —COSX)
4o
= 80(3 uE ﬂj
-4 16 5
RERSEEY 45 + 64
B 80( 8+0 j
ae _—4 0
3 =109
7. Let [t] be the greatest integer lessthan orequalto | o | I(x):f ' 6 _dx. If 1(0) = 3, then
t. Let A be the set of all prime factors of 2310 and sin“ x(1—cot x)
. 2 X3 ™ .
f: A - Z be the function f(x) = |log,|x* + =1 I s equal to
The number of one-to-one function from A to the 1) 643 @ V3
range of fis (3) 33 4) 243
(1) 120 (2) 24 Answer (3)
(3) 25 (4) 20
Sol. I(x)= j 6 dx
Answer (1) sin? x(1— cot x)?
Sol. A={2, 3,5, 7,11} 6
I(x) = [————— dx
> | x3 (sinx —cosx)
f(x) ={log,| x =
¢ 6sec®x dx
Ranges f(x) = {2, 3, 5, 6, 8} - I(tanx B 1)2
4 = ; Our St o
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10.

Let tanx =t = sec2x dx = dt
—I 6dt
6
=— +cC
(t-1
-6
=—— _+cC
(tanx =1)
6
I(x) =
(x) 1-tanx
1(0)=3
6

1-tan0
c=-3

I(x) =

+C

+c=3

1-tanx

6-3J3+3
J3-1
9-33
-5
_33(3-1)
N
=33

Let the sum of two positive integers be 24. If the

probability, that their product is not less than %

times their greatest possible product, is m, where
n

Sol.

11.
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Take two numbers as a and b
a+b=24

(0, 24)

| (24, 0)\

For product to be maximum

a-|2-b2\/a—b

144 > ab
Maximum product is 144

Now, ab > %144 =108

Sample space = {(23, 1), (22, 2), ...}
Integer points on line in shaded region
{(6, 18), (7, 17), (8, 16), ... (18, 6)}
p(E):@:E:mzn_m:m
nis) 23 n

The equations of two sides AB and AC of a triangle
ABC are 4x + y = 14 and 3x — 2y = 5, respectively.

The point [2,—%} divides the third side BC

internally in the ratio 2 : 1, the equation of the side
BC is

(1) x+6y+6=0
(3) x=3y-6=0

(2) x—-6y—-10=0
(4) x+3y+2=0

Answer (4)

Sol.

gcd(m, n) = 1, then n —m equals
1) 9 2) 10
(3) 11 @) 8
Answer (2)
I N i\
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12.

2:2x2+x1 —_4:2y2+yl
3 '3 3

2X2+X1=6,2y2+y1=-4

X1=6—2x2 (1
y1=-4-2y> -(2)
4x1+y1=14 ...(3)
3X2—2y2=5 ..(4)

From here, x2=1,y2=-1,x1=4,y1=-2
B(4, -2) C(1, -1)
-1+2
1-4
-3y-6=x-4
X+3y+2=0
If the shortest distance between the lines

y+2=

(x-4)

Liir =Q2+N)i+@1-3\)]+@+4N)k N eR

L, if =20+ )i +3L+p)] +(B+wk pek

is , where gcd(m, n) = 1, then the value of m +
Jn
n equals
(1) 377 (2) 384
(3) 390 (4) 387
Answer (4)

Sol. Ly:F =(2+)i +(@1-31)] + (3+40)k

Ly =20 + ] +3K+A(i —3] +4k)
LZ:F:ZiA+3jA+5I2+u(2iA+3jA+I2)
a; =2i +j+3k

a, = 2i +3j+5k

ay—a =2j+2k

by=i-3j+4k, b, =2 +3] +k

13.

JEE (Main)-2024 : Phase-2 (08-04-2024)-Morning
i(-3-12)— j(1-8)+Kk(3+6)
=-15i +7] +9K
|6, x B, | =225+ 497 81

(@2 —a1)- (b1 xb2)| 14+18 32
lbixb2| | 355 355
m + n = 387
IfthesetR={(a,b):a +5b=42,a,b e N} hasm

m
elements and Z(l—i“’) = Xx+iy,where i =+-1

n=1
, then the valueof m+x +yis
Q) 5 (2) 12
(3) 4 (4) 8
Answer (2)

Sol. R={(a, b) : a + 5b =42}

14.

Then R={(2, 8), (7, 7), (12, 6), (17, 5), (22, 4), (27,
3), (32, 2), (37, 1)}

m=8

m
and > (1-i")=x+iy
=1

8
L (A=) =8 (i +i2 +i® + 114 14141)

n=1
=5-i
Lx=5y=-1
X+y+m=5-1+8=12
x2 2
Let H:—-+-5=1 be the hyperbola, whose
a b

eccentricity is J3 andthe length of the latus rectum

is 44/3 . Suppose the point (a, 6), o > 0 lies on H. If
B is the product of the focal distances of the point
(a, 6), then o2 + B is equal to

/

o (1) 171 (2) 172
i i k
L J 3) 169 (4) 170
byxby,=|1 -3 4 A )
nswer
2 3 1 @
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Sol. H- é B % 1 (1) yy1+cos?0sin®¢  (2) yy1+cos®dsin?0
a b P2 2 a2 2
(3) yy1—sin“0cos ¢ (4) y+/1—sin“ pcos- 0
2
e= 1+a_2 =3 Answer (4)
b Sol. OP =xi +Yj +zk
2
a = a o
:>1+b—2:3 OQ=xi +yj
2 |OP|:y:\/x2+y2+z2
a
X cos0 = = c0s”0 = 2X 2”2 ); 2
232 x2 +y? v -2z y°—y“cos”¢
BB
- cosp=—— 2.2
Using equation (1) Ix2ey2iz2 Y
2
% - 43 Distance of P from x-axis = \Jy? +z?
_[2_ 2
2 — n2cin2, 2,
a=6 = X2 =y?sin?$cos?6
2 y2 = d =\/y2—y2 sin® ¢cos® 0
H:——-2<—=-1
6 3 = yy1—sin? $cos? 0
2
% 404 16. Let f(x)=4cos® x + 33 cos?x—-10. The number
6 of points of local maxima of f in interval (0, 2x) is
@ (1) 2 2 3
6 )1 (4) 4
a2 =66 Answer (1)
Focus : (0, bc) (0, — bc) Sol. f(x)=4cos®x +3v3cos®x—10
0,3),(0,-3 . .
©.3).( ) 1"(x)=120032 x.(—smx)+6\/§cosx.(—smx)=0
B=vo?+9xa?+81 ,
B = 105 = —6\/§cosx.sinx(1+ﬁcosx]=0
o2+ B =66 + 105 5
=171 cosx=0,sinx:0,cosx=_T
15. Let P(x, y, z) be a point in the first octant, whose Sign of f/(x)
projection in the xy-plane is the point Q. Let OP =1; 9 _ve e —ve e —ve +ve
the angle between OQ and the positive x-axis be 0; 0 T 5x 7 Ix 3n 5
and the angle between OP and the positive z-axis 2 ° ° 2
be ¢, where O is the origin. Then the distance of P - Maxima at @ n
from the x-axis is 6 6
i = Our St B
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2 ao 19. The value of k e N for which the integral
17. Let A=|1 3 1|.IfA3=4A%2—A-21l, wherelis 1 Kan Sfies 1471o = 148]
0 5 b Inzjo(l—x Y"dx, n e N, satisfies 20 = 148121
the identity matrix of order 3 x 3, then 2a + 3b is 1S
equal to (1) 10 2 7
1) -9 (2) -13 3) 14 4) 8
(3) -12 (4) -10 Answer (2)
Answer (2) 1 1
Sol. A=Al =0 Sol. 1(21) :j( )
2-% a 0 0
1 3-A 1 (=0 1 20
K k
0 5 b-x =.[(1—x )(1—x ) dx
0
2-M[B-Mb-r)-5-ab-r-0]+0=0 1 1
(2-W)[3b—-3L—bL+32—5]—ab+ar=0 SIEE )Zodx - (o xk )20 dx
AM—(b+5)Ar2+(1-a+5b)A+(10-6b+ab)=0 0 0
— (b +5)A%2+ (1 —a + 5b)A + (10 — 6b + ab)l = 1 20
—b+5=4, 1-a+5b=1,10-6b+ab=21 1(21) = 1(20) - [x* (1-x* ] ox
—a=-5b=-1 0
=2a+3b=-13 1 20
_ K-1 k
18. For the function f (x) = (cosx) — x + 1, X € R, = (20)_.[)( [ (1_ % ) dx
O Lom— / L.
between the following two statements
S1) f (x) = 0 for only one value of x in [0, =«]. 21 21
(S1) f(x) y [0, 7] (1—xk) 1(1—xk)
i ing i T ' inc i (21 20 X — dx
(S2) f (x) is decreasing in [0, 2} and increasing in ( ) ( ) o1k E[ o1k
5
E, T|.
1(21) =1(20) - ——1(20)
(1) Only (S1) is correct. 21k
(2) Both (S1) and (S2) are incorrect. < [I (21)}(2“( +1) —21K| (20)
(3) Only (S2) is correct.
(4) Both (S1) and (S2) are correct. =21K=147=K=7
Answer (1) 20. Letz be a complex number such that |z + 2| =1 and
Sol. f(x) =cosx—x+ 1 z+1) 1 —\l:
. m| —— | = =. Then the value ‘Re(z + 2)‘ is
fi(x) =—sinx—1<0 z+2) 5
.. f(x) is decreasing function
2./6 1+ J_
f(0) =2 Q) = @)
fln)=-mn
.. Only one root in [0, «t] (3) 24 @
S1is correct °
Sz is incorrect Answer (1)
i Our Stars
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Sol. [z+2|=1
(z+1}_l
mz+2) 5
‘Re(z+2)‘:’>
Letz=x+1iy
-.-|z+2|:1:>(x+2)2+y2:1 (1)
(z+1)_£ Xx+ly+1) 1
Mz+2) 5™ X+iy +2 5
1 2
o1 [(x+1)+iy 2x+ }
(x+2)" +
y(x+2)-y(x+1) 1 2)
(x+2) +y? 5
=>y==

Substituting in equation (1)

(x+2)2+2i:1
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Answer (569)

Sol. a=9i —13j + 25k

b=3i+7]-13k

C=17i 2] +K

= (207 +5]-12K) +2 (9 -13] + 25K)

=(20+90)i +

¢)=

(5-131)j + (251 -12)k

Now F.(B—

5 F.(—14i“+9j“—14|2):
2 24
(X + 2) = 2— Now
oy 24 ~14(20+91)+9(5-131)-14(251-12) =0
: —_ — T —
5
5931 -67=0
‘Re(x +iy +2 ‘
£ ¢ 80
:x+2=i—24:—2\/6 593
5 5
- .\ 67 -
SECTION -B r :(b+c)_
Numerical Value Type Questions: This section 593
contains 10 Numerical based questions. The answer to 5
i , 593r +67a S A a a2
gach question should be rounded-off to the nearest | | —|b+¢ 2= ‘20| +5]-12K
integer. | 593 ?
21. Let a=09i —13j+ 25k, b =3i+7j -13k and _ 560
¢=17i —2j+Kk be three given vectors. If ris a
J g L 22. Let the area of the region enclosed by the curve
vector such that rxa=(b+c)xaand y = min {sin x, cos x} and the x-axis between
B |593F N 67§|2 X =—n to x = be A. Then A?is equal to
r(b-c)=0,then ————is equal to
(593)2 q I Answer (16)
l = Our St B
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Sol. y = f(x) = min {sinx, cosx}

V'
y=1
"
n /=1 Q T n e
2 2
y=-1
—3n n n
4 0 4 2
A=-— I cos X dx — J sinxdx+Isinxdx+Icosxdx
—-n ﬁ 0 k3
4 4
T
—jcosxdx
ki
2
A=4
A2=16

23. Let the positive integers be written in the form

7 8

If the k" row contains exactly k, numbers for every
natural number k, then the row in which the number
5310 will be,is

Answer (103)

Sol. Let 5310 lies in ki row

= First element of kth row is

Last element of k" row is

JEE (Main)-2024 : Phase-2 (08-04-2024)-Morning

24. If the orthocentre of the triangle formed by the lines
2x+3y—-1,x+2y—1=0andax+hby—-1=0,is
the centroid of another triangle, whose
circumcentre and orthocentre respectively are
(3, 4) and (-6, —8), then the value of [a—b| is

Answer (16)

Sol. Let circumcentre, orthocentre and centroid of a
triangle PQR are Ci, Hi and Gi respectively

1 2
C, G, H,
(3, 4) (-6, -8)
= G1 = (0, 0) orthocentre of AABC is (0, 0)
A(-1,1)

ax+by-1=0 C

Mayy =+ =>[arb=0

eq" of linesH2Cis y = gx

:pointcz[%%j liesonax+by—-1=0

D, 3 “b-1- 0235 1-0
4 48

—a=-8,b=8
la—b|=

n
25. Let o= Y (4r?+2r+1)"C, and
r=0

n n
B= Z Cr +— L .If 140 < 20 < 281, then the
n+1 §

/

(k=DK | _cqrq. k(k+D) o fHL)
= 7 <5310=< > value of n is
— k=103 Answer (5)
\
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n Using L’ hospital
Sol. a=>(4r%+2r+1) "C, 9 P

r=0 1 1 1
2 lim sinx(cos2x)2...(cos10x)10 +...(sin2x) (cosx) (cos3x)3 +...
n X 2
4320 123k c, + 30, ’ "
r=0 r=0 r=0 ~ i sinx  sin2x . sin10x
=4n(n + 1)22+ 2. n. 21 + 2n x-0 X x X
=2+ 1) +n+1)=20(n+1)° =1+2+..+10=55
n
Z i sin*6+3cos? 0
= r+1 n+1 27. If the range of f(e):4—,eeR is [at,

sin® 0+ cos? 0
B], then the sum of the infinite G.P., whose first term

n
@+x)"=>"Cx"
r=0 is 64 and the common ratio is % , Is equal to

n n

_ r
Z r+1 Answer (96)

n nCrXHl

1
faex)dx =3

0 o r+1

-4 2
(1+X)ﬂ+l| 2n+1 1 SO| f(e):w,eeR
sin" 0+ cos” 0

n+1 |0 n+1

" o 1. 2cos®0 .. 2cos? 0
= [3=2 —1+1_2 sin® 0+ cos” 0 cos® 6 —cos® 0 +1
n+1) n+1
2
200 2"Y(n+2)? 3 f(0)=1+ ,C0s0 =0
= ?:T:(n+1) e (140, 281) (cosze+ 12 _1J
cos“ 0
n+1
2 2
3= COS” 0+ >2 =Ccos 0+ —1e[1, o
= (n+1)°=216 cos? 0 cos?6 [ <0)
= n+l=6=n=5
26. The value of 1 (0,1
2
cos“ 6+ -1
lim 2(1— costcost§/0033x...19/c0310xJ cos?0
2
X0 X f(6) e (1, 3]
When cos6 =0; f(0) = 1
Answer (55) ©)
1 1 1 — f0) e[L3]>B=3 a=1= % %
_ 2 3 10
Sol. lim 2 1-cosx (cos2x)? (cos3x)3...(cos10x)
x—0 X2
Sum of infinite G.P. = 6—41 :64Xg:96
1= =
(9 formj 3
0

" P
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28. Let Az[2 _1] If the sum of the diagonal

11

elements of A3is 3", then n is equal to

Answer (7)

Sol. A= 2
1 1

a2 -2 -
11 1|1 1
3 0 10
1
A8:81_11
-1 0

10
A12=729[ }
01

ol[2 -1
111 1
AL _ 1458 —729

| 729 729

1
Al® = 729{
0

Sum = 2187 = 3
37=3n
n=7

29. Three balls are drawn at random from a bag
containing 5 blue and 4 yellow balls. Let the random
variables X and Y respectively denote the number

JEE (Main)-2024 : Phase-2 (08-04-2024)-Morning

X13|2|1]|0
Y|0[|1]|2]|3

Sol.

5 4 5
C;."C, °C, 5
P(X=3)=P(Y =0)= ——2=—"2=—
Cs C, 42

5 4
P(X =2)=P(Y =1)= 2 <1 _10
°c, 21
5 4
P(X =1)=P(Y = 2)_& 5
, 14
5 4
Co. C
P(x-0)-P(y -9)- -2 G4 _ L
c, 84 21
% —ax 242w, 5 o, L _15+40+15 70
¥ LoxS (4,100 5557 5, L 2043046 _56
42 21 14 21 42 12

= TIX+4Y =17

30. The number of 3-digit numbers, formed using the
digits 2, 3, 4, 5 and 7, when the repetition of digits
is not allowed, and which are not divisible by 3, is
equalto

Answer (36.00)
Sol. Possible triplets for which number is divisible by 3

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

of blue and yellow balls. If X and Y are the means . Number of required numbers = 5Cs - 3! — 4 x 3!
of X and Y respectively, then 7X +4Y is equal to
= 31 x (6)
Answer (17) =6x6=36
i - Our St o
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PHYSICS

SECTION - A

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

Choose the correct answer:

31.

Young’s modulus is determined by the equation

given by Y = 49000|m dyn;a

cm

where M is the mass

and | is the extension of wire used in the
experiment. Now error in Young modules (Y) is
estimated by taking data from M-I plot in graph
paper. The smallest scale divisions are 5 g and
0.02 cm along load axis and extension axis
respectively. If the value of M and | are 500 g and

2 cm respectively then percentage error of Y is

Sol.

33.

)
Aakash

Medical| lIT-JEE| Foundations

Y/
At resonance i = E

IfR—>B
2
= i->2i

Two planets A and B having masses m1 and mz
move around the sun in circular orbits of ri. and r2
radii respectively. If angular momentum of A is L

T
and that of B is 3L, the ratio of time period (—Aj is
B
1(m ¥ m 3
1 |2 (2) 27) =
27\ my m,

3 3
o[, ol
b, n

(1) 0.2% (2) 0.02%
Answer (1)
(3) 0.5% (4) 2%
v r .
Answer (4) Sol. L= [-2 ..()
V2 n
o, AY _Am Al .
O-T—W‘FI— m v, r,=h
AY 5 +E m,v,r, =32
Y 500 2 v, 1myr, (i
—== (i
%age=1+1=2% Vo 3mn
32. A LCR circuit is at resonance for a capacitor C, From (i) & (ii)
inductance L and resistance R. Now the value of r, 1myr,
resistance is halved keeping all other parameters T
same. The current amplitude at resonance will be
3m ry
now > |2
m; n
(1) Halved (2) Ssame
3 3 3
(3) Double (4) Zero T_l_(r_lJ _(mzj _i(&)
Answer (3) T, ry 3my 27\ my
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34. Correct Bernoulli’s equation is (symbols have their
usual meaning)

(1) P+pgh+ pv2 = constant

JEE (Main)-2024 : Phase-2 (08-04-2024)-Morning

37. Two different adiabatic paths for the same gas
intersect two isothermal curves as shown in P-V

Y
diagram. The relation between the ratio —& and the

d
1 1 5
2) P +=pgh+=pv“ =constant V,
@ pPINTSP ratio -2 is
Cc
1 -
(3) P +mgh+=mv“ = constant
2 Pl..\a
1 2 K b
(4) P+pgh+ Epv = constant
d C
Answer (4) -
1 2 v, vV, VvV, V
Sol. P +pgh+§pv = constant d Vv d
35. Binding energy of a certain nucleus is 18 x 108 J. v, Vv, v, (Vp 2
How much is the difference between total mass of @ \Z ” \/_C @ _d - _C
all the nucleons and nuclear mass of the given
. -1
nucleus: @) Va _ [\i} @ Va VY
(1) 2 ug (2) 0.2 ug Vo (M Va Ve
(3) 10 ng (4) 20 ng Answer (4)
Answer (4) Sol. (1) PaVa = PyVp (i)
8 PcVe = PaVy (]
Sol. Am=%=%=2xm‘8kg 7 1
C 9x10 (2) PV " =PgVy"™ ...(iii)
- -5
2x107g PV = PV, L (V)
=20
o NG Va PuVp
36. In an expression a x 10°: )= @) = Vav—l - PyVy y-1 )
(1) bis order of magnitude of a <5
L V. PyVyg .
(2) ais order of magnitude for b <5 (i) =(@v) = vl pyrd (vi)
c bVb
(3) bis order of magnitude for a > 5 v v b\ by
. . (V)X(Vi) N a c_ _ bVb dVd
(4) b is order of magnitude for 5 <a <10 Vv Pyt Py T
Answer (1)
_ = VT 72 =vy Ty T2
Sol. In expression a x 10, If a < 5; a = 1 by round off
= Order B Va = Vb
Vd Vc
/ 2 Our St b
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38.

Paramagnetic substances:

A. Align themselves along the directions of
external magnetic field.

B. Attract strongly towards external magnetic field.
C. Has susceptibility little more than zero.

D. Move from a region of strong magnetic field to
weak magnetic field.

Choose the most appropriate answer from the
options given below:

(1) B, Donly (2) A/B,C,D
(3) A, B, Conly (4) A, Conly
Answer (4)
Sol. (1) B, — — B,

39.

Magnetic Dipole align

Bind << Bo

(2) Paramagnetic substance are attracted weakly.
(3) 0< y<<1

—s
(4) B, | |

l |

Strong Weak

The diameter of a sphere is measured using a
vernier calliper whose 9 divisions of main scale are
equal to 10 divisions of vernier scale. The shortest
division on the main scale is equal to 1 mm. The
main scale reading is 2 cm and second division of
vernier scale coincides with a division on main
scale. If mass of the sphere is 8.635 g, the density
of the sphere is

Sol.

40.

@
Aakash

MedicallIIT-JEE| Foundations

LC:imm
10

Reading=2cm + 2x% mm = 2.02 cm

r=1.01cm

r= 48& =2.0018
“ .0
37r( )

r =2.0

In the given circuit, the terminal potential difference
of the cell is:

i3V i
: : 40 4Q
| 1Q f
(1) 3V () 4V
3) 2V (4) 1.5V
Answer (3)
3 Vl 220
Sol. -
VT = ( 3 jX 2 = 2 Vv
1+2
41. Average force exerted on a non-reflecting surface

at normal incidence is 2.4 x 10~ N. If 360 W/cm?Z is
the light energy flux during span of 1 hour 30
minutes, then the area of the surface is:

(1) 2.0 g/lcm? (2) 1.7 g/cm? (1) 0.1 m? (2) 0.2 m?
(3) 2.59/cm? (4) 2.2 glcm? (3) 0.02 m? (4) 20 m2
Answer (1) Answer (3)
\
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F:PA:I—XA
C

_FC _ 2.4x107*x3x10°®
| 360

2 _0.02m?

~ 3600

42. A mixture of one mole of monoatomic gas and one
mole of a diatomic gas (rigid) are kept at room
temperature (27°C). the ratio of specific heat of
gases at constant volume respectively is:

A x1074

5 3

1) 3 (2) 5

3 7

3 > 4) 3
Answer (2)

Sol. Cy :gR for monoatomic

Cy = gR for diatomic

Ratio:E

5
43. Three bodies A, B and C have equal kinetic
energies and their masses are 400 g, 1.2 kg and
1.6 kg respectively. The ratio of their linear

momenta is:
1) v2:43:1 ) 1:43:2
(3) Y3421 4 1:43:42
Answer (2)
Sol. P =+/2mk

PP, Py =+0.4:41.2:41.6

for same kinetic energy

JEE (Main)-2024 : Phase-2 (08-04-2024)-Morning

44. A stationary particle breaks into two parts of

masses m, and mg which move with velocities A

and v, respectively. The ratio of their kinetic

energies (K; : K,) is

(1) 1:1 (2) mgvg:m,v,
(3) mg:m, (4) VgV,
Answer (4)
Sol. K =<mv2=1py
2 2
ﬁ = Vi for same momentum

Ky vy

45. A clock has 75 cm, 60 cm long second hand and
minute hand respectively. In 30 minutes duration
the tip of second hand will travel x distance more
than the tip of minute hand. The value of x in meter

is nearly (Take © = 3.14):
(1) 220.0
(2) 118.9
(3) 140.5
(4) 139.4
Answer (4)

Sol. 30 minutes = 30 round of second hand

round of minute hand

1]
NP

dg —d,, = 30{27'crs}—%{2nrm}

{60 x 75 — 60}

-2:2J3:4 =mx60x74=13941.6 cm
1:4/3:2 ~139.4m
i 7 Our St )
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46. The output Y of following circuit for given inputs is: 49. Critical angle of incidence for a pair of optical media
A is 45°. The refractive indices of first and second
B media are in the ratio
) 1) 1:42 ) 2:1
Y
},7 @) V2:1 @ 1:2
Answer (3)
1) AB 2) A-B(A+B
@) @ ( ) Sol.  dense rare
3) 0 (4) AB
Answer(3) | ] Mo NG
Sol. Y =(A+B)-(a.B) .
=A-A-B+B-A-B
=0+0=0
) ) sinB. = = _Hd
47. A player caught a cricket ball of mass 150 g moving V2w
at a speed of 20 m/s. If the catching process is
completed in 0.1 s, the magnitude of force exerted Hd _ 2
by the ball on the hand of the player is: Hr
(1) 150 N (2) 300N 50. A proton and an electron are associated with same
(3) 30N @) 3N de—Br9gI|§ wavelength. The ratio of their kinetic
energies is:
Answer (3)
(Assume h = 6.63 x 1034 J s, me = 9.0 x 1031 kg
Sol. F:ﬁzﬁxgsz and m, = 1836 times me)
At 1000 0.1
1 1
48. Two charged conducting spheres of radii a and b 1) 1:—— 2) 1i—
d gsp a2 ) L e36 @) 1 sz
are connected to each other by a conducting wire.
The ratio of charges of the two spheres respectively (3) 1:1836 (4) 1:4/1836
S Answer (3)
(1) <ab (2) ab h h
a b SOI 7\, =—= m
® ¢ @ P yem
= mk, = mpkp
Answer (3)
m kp
Sol. Vy=Vg=—2A - O EE
dnega 4meghb p e
k
_ Qa_a Lo %1
Qg b ke 1836
f 2 Our St b
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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.

51. In an alpha particle scattering experiment distance
of closest approach for the a particle is 4.5 x 1014
m. If target nucleus has atomic number 80, then
maximum velocity of a-particle is x 10°
ms approximately.

(—1 —9x10° Sl unit, mass of o particle = 6.75
47 €
x 10727 kg)
Answer (156)
Sol. Emv2 = 1 @

2 0 dneg f

0x2x1.6x1.6x107 19 x1071°
45x107

%x 6.72x10727v2 = 9x10° x 2

2x9x80x1.6x1.6x2 10-38+14+27+9

V2 =
0 6.72x4.5

Vg = 243.8x10'?
Vv, =15.6 x 10°
v, = 156 x 10°

52. A closed and open organ pipe have same lengths.
If the ratio of frequencies of their seventh

. 1 g
orvertones is [a_) , then the value of a is
a

Answer (16)

JEE (Main)-2024 : Phase-2 (08-04-2024)-Morning

53. An electron with kinetic energy 5 eV enters a region
of uniform magnetic field of 3 uT perpendicular to
its direction. An electric field E is applied

perpendicular to the direction of velocity and

magnetic field. The value of E, so that electron
moves along the same path, is NC-L.

(Given, mass of electron = 9 x 10-31 kg, electric

charge = 1.6 x 10-1° C)
Answer (4)
Sol. E=VB

E = }%xB
m

_\/2><5><1.6><1O_19
9x1073"

- /%xlo12 «3x1070

=gx106 x3x107°

x3x1078

=4 N/C

54. Resistance of a wire at 0 °C, 100 °C and t °C is
found to be 10 Q2, 10.2 O and 10.95 Q respectively.
The temperature t in Kelvin scale is

Answer (748)
Sol. From thermometry

t°—0 10.95-10.00
100-0 10.2-10.00

Vv Vv
Sol. f, = — = f,. =8—
° 2 7 T2l t° 095 19
100 0.20 4
fo=2 - f_ =157
4] 7 4] 19
1°=—x100=19x25 =475
f°_7 _15Y 20 _30_15 4
f07 4 8v 32 16 k = 748
- Our St )
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55. Aliquid column of height 0.04 cm balances excess
pressure of a soap bubble of certain radius. If
density of liquid is 8 x 10% kg m=2 and surface

tension of soap solution is 0.28 Nm-1, then diameter

of the soap bubble is cm.
(fg=10ms>?)
Answer (7)
Sol. s hpg
T
4*3'28 — 4x1074 x8x10% x10
)
8x0.28 _d- 8x28 cm =7 cm
32 32

“3'%25"
Sol. A=36 x 10 m?
=6x102m
=6cm

6 cm

V= =6 cm/s
1sec

& = Blvn? :0.5><i><i
100 100

=18 x 104 V.

2.2

nZe 18x18x107% x107* y

102

E= t =100 x

1

=324 x 10719 x 102
=3.24x 106

57. A parallel beam of monochromatic light of
wavelength 600 nm passes through single slit of

0.4 mm width. Angular divergence corresponding to

56. A square loop PQRS having 10 turns, area second order minima would be x 107 rad.
3.6 x 103 m2 and resistance 100 Q is slowly and | Answer (6)
uniformly being pulled out of a uniform magnetic Sol.
field of magnitude B = 0.5 T as shown. Work done
in pulling the loop out of the field in 1.0 s is
x 106 J.
X X X X
P Q
X X X X
2\
—Ix x x| x 0= (2)(;j
v
X X X X 9
= = 4L 4x600x10"
x x x X a  04x1073
Answer (3) =6x 1073
i = Our St B
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58. A uniform thin metal plate of mass 10 kg with

dimensions is shown. The ratio of x and y
coordinates of center of mass of plate in g The

value of n is

/

(0,2)

>

(3. 2)

v

(0,0)

Answer (15)

Sol. Xem = 15
M,=60c y,=1
M =-0c y =15

B 6o x1+ (—G)x 15

cm 6c-o
_ 6-1.5 =£=0.9
5 5
x_15_15
y 09 9

JEE (Main)-2024 : Phase-2 (08-04-2024)-Morning
59. Three vectors OP, (TQ and OR each of magnitude
A are acting as shown in figure. The resultant of the

three vectors is A\/;. The value of x is

Q
N
90°
odl 5| P
45°
R
Answer (3)
Sol (|5 +(§) - 2A
R=A
0 =90°
Resultant = J§A
60. An electric field, E :—2' +3J€+ 8k passes through

the surface of 4 m? area having unit vector

n= 2i+j+k . The electric flux for that surface is
J6
vV m.
Answer (12)
Sol. Q=E - A
=4(4+6+8]= 18x4 _12
6 6

143
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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 :
61. Match List | with List Il

LIST I List Il
(Name of the (Reaction sequence involved) [M is
test) metal]
A | Borax 1| Mco, > Mo—SMN9%) ,co0.MO
bead +A
test
B. | Charcoal |11 | Mco, —MCly —> M2
cavity
test
C. Cobalt 1. MSO, Na22407 )M(BOZ)Z —~MBO, > M
nitrate
test
D. | Flame V. MSO, NazACOs >MCO3; —> MO > M
test

Choose the correct answer from the options given
below:

(1) A-lll, B-IV, C-I, D-lI
(3) A-lll, B-I, C-IV, D-lI

(2) A-lll, B-1, C-II, D-IV
(4) A-lll, B-Il, C-IV, D-I

Answer (1)
Sol. (A) Borax bead test
MSO, —281 , M(BO,), —MBO, - M
(B) Charcoal cavity test
MSO, —2% 5 MCO; —MO - M
(C) Cobalt nitrate test
MCO; — MO —=20:2 , Co0-MO
(D) Flame test
MCO, — MCl, —M**

So, A — (lll), B> (IV), C — (1), D — (II).

)
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62. Which among the following compounds will
undergo fastest Sn2 reaction.

Br
(1)

(3) Br

Answer (4)

)

(4)

Br

Br

Sol. Rate of Sn2 reaction depends on steric hindrance,

less the steric hindrance more will be rate of

reaction

fastest.

63.

Br

, it will undergo Sn2 reaction

electrons in t2g orbitals is

[Fe(H20)e)?*, [Co(H20)6]?*, [Co(H20)e]3",
[Cu(H20)6)?*, [Cr(H20)6]?*

@) 2
Q) 5

Answer (2)

) 3
(4) 1

Number of Complexes with even number of

Sol. [Fe(H,0)]*" = Fe*" = 3d° = sp°d® = t5.€]

[Co(H,0)sJ** = Co* = 3d" = sp’d® = t3e5

g

[Co(H,0)s*" = Co®*" = 3d°® = d’sp® = t5,e2

2g~g

[Cu(H,0)s " = Cu** = 3d° = sp’d® = t5,e3

[Cr(H,0)s*" = Cr?*" = 3d* = spd® = t3 el

29~g

Three complexes having even number of electrons

in tog.

@
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64. Match List | with List Il

LIST I (Compound) LIST Il (Colour)

A. | Fes[Fe(CN)g]s:xH20 I. | Violet

B. | [Fe(CN)sNOS]+ II. | Blood Red

C. | [Fe(SCN)J* lll. | Prussian Blue
D. | (NH4)3P04-12M00Os3 IV. | Yellow

Choose the correct answer from the options given
below.

(1) A-lll, B-I, C-Il, D-IV  (2) A-l, B-ll, C-lll, D-IV
(3) A-ll, B-lll, C-IV, D-1  (4) A-IV, B-I, C-II, D-llI
Answer (1)
Sol. Fes[Fe(CN)e]s-xH20 = Prussian blue

[Fe(CN)sNOS]* = Violet

[Fe(SCN)]?** = Blood red
[NH4]sPO4-12M003 = Yellow

So, A — (Il), B > (1), C — (I), D — (IV).

65. Given below are two statements:

LI,
O,N NO,

Statement I Compound A IUPAC name of
Compound A is 4-chloro-1,3-dinitrobenzene.
NH,
CH,
C2H5
Statement [I: Compound B IUPAC name of

Compound B is 4-ethyl-2-methylaniline.

In the light of the above statements, choose the
most appropriate answer from the options given

JEE (Main)-2024 : Phase-2 (08-04-2024)-Morning

(1) Statement | is correct but Statement Il is

incorrect.

(2) Both Statement | and Statement Il are
incorrect.

(3) Statement | is incorrect but Statement Il is
correct.

(4) Both Statement | and Statement Il are correct.

Answer (3)
Cl
NO,
Sol.
NO,

Correct name is 1-chloro-2,4-dinitro benzene

Statement-l is incorrect.
NH,

CH,
4-ethyl-2-methyl aniline

CZHS
Statement-Il is correct.

66. Forthe given hypothetical reactions, the equilibrium
constants are as follows:

X=—=Y; K;=1.0
Y—7, K,=20
Z——W,; K3=4.0

The equilibrium constant for the reaction X =—— W

is

(1) 8.0 (2) 7.0

3) 12.0 (4) 6.0
Answer (2)

Sol. X—=—=Y; K;=1.0
Y—Z7 K,=20

Z——W,; K;=40
For the equilibrium constant value of
X=—=W,; K=K; -K,-Kg

below. K=1x2x4=8
\
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67.

In the given compound, the number of 2° carbon
atom/s is .
CH3; —C(CH3)-CH-C(CH3)-CHj,

| (.

H H H
(1) One (2) Three
(3) Four (4) Two
Answer (1)
G o
CH,-C—-CH- C CH
107 8] 2 P
Sol. H H H

68.

Number of 2° carbon atom =1

An octahedral complex with the formula
CoCl3-nNHs3 upon reaction with excess of AgNOs
solution gives 2 moles of AgCl. Consider the
oxidation state of Co in the complex is 'X'. The value
of "x +n"is

(1) 5 (2 6
(3) 8 (4) 3
Answer (3)
Sol. CoCl,-nNNH, —2%_, 2 mol of AgCl
excess

69.

it means 2 CI© ions will present in ionisation sphere.
So coordination compound should be
[Co(NH3)sCIICl2

Oxidation state of Cobalt is +3

x=3

n=>5

(x+n)=8

Among the following halogens

F2, Cl2, Brz and |2

Which can undergo disproportionation reactions?
(1) Fzand Clz (2) Only Iz

(3) Clz, Brzand I2 (4) F2, Clz and Br2

®
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Sol. As fluorine shows an oxidation of only —1 and has

70.

tendency to reduce itself only, it cannot undergo
disproportionation reaction, other Clz, Brz2 and |2 can
undergo disproportionation reaction.

CHO
H ————— OH
HO ————H
H ———— OH
H —— OH
CH,OH

The incorrect statement regarding the given
structure is

(1) has 4 asymmetric carbon atom

(2) despite the presence of —-CHO does not give
Schiff's test

(3) will coexist in equilibrium with 2 other cyclic
structure

(4) can be oxidized to a dicarboxylic acid with Brz
water

Answer (4)

Sol. The given structure is of glucose.

71.

Glucose does not give Schiff test due to absence of
aldehyde group in ring structure, glucose on
reaction with Br2/H20 give gluconic acid which is
mono carboxylic acid.

Which of the following are aromatic?

(T

Answer (3) (1) Aand C only (2) C and D only
(3) B and D only (4) A and B only
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Answer (3)

Sol. Compound (C) is non planer due to trans annular
hydrogen interaction and hence non aromatic.

Compound (B) and (D) are only aromatic
compounds.

72. Combustion of glucose (CeH120s6) produces CO:
and water. The amount of oxygen (in g) required for
the complete combustion of 900 g of glucose is:

[Molar mass of glucose in g mol~* = 180]

(1) 480 (2) 32
(3) 800 (4) 960
Answer (4)
Sol. CsH1206 + 602 — 6CO2 + 6H20
Mole of glucose = 9009 =5mol
18 g/mol

1 mol glucose reacts with 6 mol of Oz, so 5 mol
glucose will react with 30 mol O:.

Mole of Oz required = 30 mol
Mass of Oz required =32 x 30 g
=960 g
73. Given below are two statements:

Statement I: N(CHs)s and P(CHs)s can act as
ligands to form transition metal complexes.

Statement II: As N and P are from same group, the
nature of bonding of N(CHs)s and P(CHzs)s is always
same with transition metals.

In the light of the above statements, choose the

JEE (Main)-2024 : Phase-2 (08-04-2024)-Morning

Answer (1)

Sol. N(CHs)s and P(CHs)s both can acts as ligand as
both have lone pair of electron.
But bonding of both are different as P(CHs)s has
vacant d-orbital hence acts as sigma donor as well

as m-acceptor but N(CHs)s can acts only as
o-donor.

Statement — | is correct
Statement — Il is incorrect

74. ldentify the major products A and B respectively in
the following set of reactions.

CH,
CH, cocl ©<OH Cone. H;S0,
Pyridine A
C
1) A= g and B = O<COCH3
CH, CH.
© A=©/ GndlE O< COCH,
G
() A= (:/I/ and B = (:E
COCH,4

/CH3 H,
4) A= and B = OH
CH,CO

Answer (2)
most appropriate answer from the options given
below: CH, Conc. H,SO, ff H,
(1) Statement | is correct but Statement Il is Sol. O OH,
incorrect.
(A)
(2) Both Statement | and Statement Il are correct.
(3) Both Statement | and Statement Il are Sk GHse g cH, |l
) OH (@) Il O-C-CH,
Incorrect. Pyridine CH,-C-Cl
B —_—
(4) Statement | is incorrect but Statement Il is
correct. (B)
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75. Identify the product (P) in the following reaction:
COOH
i) Brleed P
Q/ i) H O (P)
COOH

o (9" @ (L

o (7 0 (%
Answer (4)

76.

(ii) H ,0

Given reaction is HVZ reaction.

Given below are two statements: One is labelled as
Assertion A and the other is labelled as Reason R:

Assertion A: The stability order of +1 oxidation
state of Ga, Inand Tlis Ga<In< TI.

Reason R: The inert pair effect stabilizes the lower
oxidation state down the group.

In the light of the above statements, choose the
correct answer from the options given below:

(1) Aisfalse but R is true.

(2) Both A and R are true but R is NOT the correct
explanation of A.

(3) Both A and R are true and R is the correct
explanation of A.

(4) Aistrue but R is false.

Answer (3)

So

77.

|. Stability of +1 oxidation state increase down the

group in group 13, due to inert pair effect.

Iron (11l) catalyses the reaction between iodide and
persulphate ions, in which

A. Fe?* oxidises the iodide ion
B. Fe3* oxidises the persulphate ion
C. Fe? reduces the iodide ion
D. Fe?* reduces the persulphate ion

®
Aakash

Choose the most appropriate answer from the
options given below:
(1) Aonly (2) Bonly

(3) Aand D only (4) B and C only

Answer (3)

3+
Sol. 21° 45,02 —F&1, 12502

78.

Mechanism

3+
2° +Fet® ), +Fe*?

S,03™ + 2Fe?" — 5 2Fe* + 2503

Fe3* oxidises iodide to iodine

Fe?* reduces persulphate ion

A and D are correct

Thiosulphate reacts differently with iodine and

bromine in the reactions given below:

25,05+, - S,0% +2I"

S,035™ +5Br, +5H,0 — 2503~ +4Br~ +10H"

Which of the following statement justifies the above

dual behaviour of thiosulphate?

(1) Bromine undergoes oxidation and iodine
undergoes reduction in these reactions

(2) Bromine is a weaker oxidant than iodine

(3) Bromine is a stronger oxidant than iodine

(4) Thiosulphate undergoes oxidation by bromine

and reduction by iodine in these reactions

Answer (3)

Sol. Brz oxidizes thiosulphate more than |2 oxidises so,

Br2 is stronger oxidising agent or oxidant than 2.

\
Aakashians Conquer JEE (Main) 2024 SESSION-1 Gur Saes
Perfect Score! . o
3Il(|/ 300 1 43 9 3 6 99+ PERCENTILERS
100 PERCENTILERS 41 5 5 95+ PERCENTILERS ’ oy bsiolll] [l
RlSHl S SHUKU\ (PHY. OR CHEM. OR MATHS)  --(rcscessterts o ctomoom, ootonce e gt coursen Mgy | gl e
TWO YEAR CLASSROOM PROGRAM 2020 Ml 2022
*As per student response sheet and NTA answer key. /

-25-



)
Rakash

Medical| lIT-JEE| Foundations

79. Match List | with List Il

LIST I LIST I
(Elements) | (properties in their respective
groups)
A. |ClS . Elements with highest
electronegativity
B. | Ge,As | Il Elements with largest
atomic size
C. | Fr,Ra | lll. | Elements which show
properties of both metals
and non-metal
D. |F,O v Elements with highest
negative electron gain
enthalpy

JEE (Main)-2024 : Phase-2 (08-04-2024)-Morning

Choose the correct answer from the options given
below:

(1) A-ll, B-1v, C-I, D-llI
(3) A-lv, B-lll, C-I, D-lI

(2) A-lll, B-1, C-IV, D-lI
(4) A-lll, B-1v, C-1, D-lI

Answer (2)

Sol

. (A) NHs = sp?® = Trigonal pyramidal

(B) BrFs = sp3d? = Square pyramidal
(C) PCIs = sp3d = Trigonal bipyramidal
(D) CH4 = sp® = Tetrahedral

A->ILB->1,C—>IV,D->I

Choose the correct answer from the options given

below:

(1) A-ll, B-lil, C-1V, D-I

(3) A-ll, B-I, C-1V, D-llI
Answer (2)

(2) A-IV, B-lll, C-ll, D-I
(4) A-lll, B-l, C-I, D-IV

Sol. Cl, S = Elements with highest negative electron

gain enthalpy

Ge, As = Elements which show property of both

metals and non metals.

Fr, Ra = Elements with largest atomic size.

F, O = Elements with highest electronegativity

A-1V, B-lll, C-Il, D-I
80. Match List | with List Il

Numerical

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.

81.

Number of molecules from the following which are
exceptions to octet rule is

CO2, NO2, H2SO4 - BFs. CH4, SiF4, ClO2, PCls,
BeF2, C2Hs, CHCI3, CBra

Answer (6)

Sol. NO2, H2S04, BFs, ClO2, PCls, BeF2

82.

These are exception of octet rule

A solution containing 10 g of an electrolyte AB: in
100 g of water boils at 100.52°C. The degree of

LIST I LIST Il ionization of the electrolyte (a) is x 10-L
(Molecule) (Shape) (nearest integer)
A. | NHz I Square pyramid [Given: Molar mass of ABz = 200 g mol-1, Ky (molal
B. | BrFs n Tetrahedral boiling point elevation const. of water)
=0.52 Kkg molt, boiling point of water =
C. | PCIs Ill. | Trigonal pyramidal L
100°C : AB: ionises as AB2 — A?*2B7]
D. | CH IV. | Trigonal bipyramidal
! ¢ i Answer (5)
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Sol. ATy = 0.52°C
ATo=ix ko xm

10

052=ix052x ———
200x0.1

AB2 — A% + 2B~

n=3

2-1
a=—

3-1
azl—O.S

2

=5x 101

83. If 279 g of aniline is reacted with one equivalent of
benzenediazonium chloride, the maximum amount
of aniline yellow formed will be integer) g.

(nearest integer)
(consider complete conversion).

Answer (591)
Sol. NH,

@ . ©—>@—N=N—@—NH2

N,ClI

®
Aakash

84. [~
— — B
90 L
N
""""""A ............. A
10L

Consider the figure provided.

1 mol of an ideal gas is kept in a cylinder, fitted with
a piston, at the position A, at 18° C. If the piston is
moved to position B, keeping the temperature
unchanged, then 'x' L atm work is done in this

reversible process.
X = L atm. (nearest integer)

[Given: Absolute temperature = °C + 273.15,
R = 0.08206 L atm mol-* K-1]

Answer (55)

Sol. V1 =100 L
Vo=10L
= —nRTlnﬁ

Vi

= -1 x0.08206 x 291.15 x 2.303 Iogﬂ
100

p-Aminoazobenene =55L atm
(vellow dye) 85. Major product B of the following reaction has
(aniline yellow)
n-bond.
Mole of aniline = 272 = 3 mol CH,CH;
93
il = KMnO , — KOH HNO,/H,SO
Mole of aniline yellow formed = 3 mol no, > (A) 220 5 (B)
Mass = 3 x 197
=591¢g Answer (5)
Our Stars B

/

= 143

RISHIS %ﬂ.ﬂ!ﬁk{‘"w 100 PERCENTILERS

\ “As per student response sheet and NTA answer key.

(PHY. OR CHEM. OR MATHS)

Aakashians Gonquer JEE (Main) 2024 SESSION-1

9 3 6 99+ PERCENTILERS

o 2 2
£ Chirag Falor Tanishka Kabra
41 5 5 95+ PERCENTILERS £ o i Tmltiakate
S AIR AL g AIR-16caL
**(Includes Students from Classroom, Distance & Digital Courses) JEE (Adv.) inoia ll JEE (Adv.)
2020 Ml 2022

-27 -



)
Rakash

CH,CH, COOH
kMnO, — kOH
—_—
Sol. 4

HNO, — H,S0,
=0 e—

—OH
O
N
=0
Number of = bonds in B =5
86. The number of optical isomers in following
compound is:
Br CH;
Answer (32)
Br CH3
Sol.

Total stereogenic centre =5
Total optical isomer = 2"
=25=32
87. Number of amine compounds from the following

giving solids which are soluble in NaOH upon

reaction with Hinsberg's reagent is

JEE (Main)-2024 : Phase-2 (08-04-2024)-Morning

Q o)
NH, I
NHz HNNH — C — NH,
NH — CH, '\I' O—NH2
3 H )

0
|

| NH,
NH
H2N —C— NH2 @ A\ 2
OCH,

/\N/\ /\N

c o

Answer (5)
Sol. —NH2 group containing compound can give solid
with Hinsberg’s reagent, which is soluble in NaOH

solution

o e U

0

NH, ”
/\/ H.N — NH — C — NH,,

and

NH,
O/ can give solid with Heinsberg

reagent, which is soluble in NaOH solution

88. The 'spin only' magnetic moment value of MOlzf is
BM. (Where M is a metal having least
metallic radii. among Sc, Ti, V, Cr, Mn and Zn).
(Given atomic number: Sc = 21, Ti=22,V =23, Cr
=24, Mn = 25 and Zn = 30)

@
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Answer (5)

Sol. Chromium has least metallic radii among given

metals.
CrO7 =Cr® = 3d°
Number of unpaired electron = 0
Magnetic moment = 0
89. Consider the following reaction
A+B->C

The time taken for A to become 1/4" of its initial
concentration is twice the time taken to become 1/2
of the same. Also, when the change of
concentration of B is plotted against time, the
resulting graph gives a straight line with a negative
slope and a positive intercept on the concentration

axis.
The overall order of the reaction is

Answer (1)
Sol. A+B—>C

A t=x A t=2x é
2 4

Orderw.rt. A=1

®
Aakash
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[E] [B] = -kt + [B]O

time

Order w.r.t. B = zero order
Overallorder=1+0=1
90. A hypothetical electromagnetic wave is show

e

l

1.5 pm
The frequency of the wave is x x 10° Hz.
X = (nearest integer).
Answer (5)

Sol. A=15%4=6pm

_C
V "
A
B 3x108
6x107"
=0.5x 102
v=5x 101
x=5

oo0a

Vi )\
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