lI (GP 29 Jan 2025 (Morning Shift)

Physics
Section - A
1. (¢
2. (¢
(usin 0)2
Hymax =
M 2 g

(Hmax)l _ u?sin® (4'5 B O()
(Hmax)z  u2sin(45 + )

1 2
(— cosa — —=sin a)

BT

(i cosa + isin 0()2
V2 V2
_ 1 —sin2a
" 1+ sin2a
3. (d) w26 = q?E,6
2

'
2 m(z) w? = qfE,

2qEg

w? = m?
me
T=2n 24qE,

4. (b)

[t] = [E]
[o] # [1]
[L] = [h]
[P] = [Y]

goR®
= R+h)2
6. (a)
_ [BI[T]
LT™1] = [A][T?] =
LT = (A7) =
[C] = [T]
[A] = [LT™®]
[B] = [LT™']
[ABC] = [L2 T3]
7. (¢
¢1 = L1y + M1,
_ 49 dh o dl
=" - g Mg
8. (d)
9. (b) Maximum possible magnetic field is at the surface
Hol
Bmax = Z_TIa
Bmax _ UOI

2  4ma
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It can be obtained inside as well as outside the wire For inside,

bl _ ot
4ma 2ma?
a
S>r=-—
=3
For outside
vl _ pol
4ma 2Tr
=>r=2a
Correct answer E Za]
10. (a)
R2
R/2
®B

Velocity of a just before hitting :

R
u= ’2g§=\/@

Just after collision, let velocity of A and B are v; and v, respectively
~ by COM:
m
mu = mv, + EVZ
2vy +v, =2u U ()
V2 —Vq

e=1=
u

SV, —Vi=U ... (ii)
From (i) -(ii)

u 1
=>3V1=u=>V1=§=§,/gR
11. (d) (A) : True
(B) : True but not correct explanation
12. (b)
f - X0

¢ = BAN: cos(wt)
—d¢ :
=@ - BAw N - sin(wt)
When B is parallel to plane, wtt = =
=>¢=0,e=BAw N
13. (d)
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h
B P8

Av
()
Av h
— X% 100 = i x 100
\' B

1000 x 10 x 2.5 x 103

2 x 10°
=1.25%
14. (b)

X 100%

h h

" mv 2mK

2 =7 ()
T 2m\k

Y = cx?
Upward facing parabola passing through origin.
15. (a)
A|lB|Y
o(o0|O
0[1]1
11011
11111
= OR Gate
16. (d)
Vrep = VN?gR
VBottom = nZgR + 4'gR
. n? + 4
Ratio = 5
n
17. (b)
@+H—H="F
1 ey
1
1
|
1
1
1
_______ e
\ u
|

18. (d) (A) - 0 (1)
(B) = 5 (I

(O % (No row matching)
0

o
D ->—=O
0
19. (d) AW = —AU = —nCyAT

20. (b) Assertion is false because em waves have momentum.

Section - B
21. (2)
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A

7k
T=rxF=[1 1 1
1 -1 1
T=k(-1-1)=-2k
|T| = 2Nm
22. (327)
b P
T, T
P 2P
300 T,
T, = 600 K
T, = 327°C
23. (6)

n;sin(90 — 6;) = n,sin 63
n;cos0; = n,sin B3

N .
n; — = n,sin0;
2n,

1
E = Sin93, 63 = 30

tan 30 = d
T2
dv3 4V3x+/3
t= = cm = 6 cm
2 2
24. (5)
F=100N
1500cm’

‘l‘ . TE{}cm

F, F, 100 F . 50 1500
_—m—_———= — =—X
A, A, 6 1500’ 3
F=50x500=25x103N

5 o 20
w=F-S=25%103x——

100
=5x%x103=5K]
25. (2000)
Vp =9+ 27 = 36 km/hr
A S
¥y =36 x =20 _ 10
Vb = 36000 10 m/sec
Time of flight = 222 = 2sec

10
Range = 10X 2 =20 m = 2000 cm
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Chemistry
Section - A
26. (a)Total five nucleophiles are present

S
NH;, PhSH, (H;C), S,CH, = CH,, OH
27. (d) Standard reduction potential value (+ve) increases oxidising capacity increases.
28. (d)

Meolar
conductivity

Jc
29. (c)

1
ABy(g) = AB(g) + 5 By

X
1-x)_ xP (Q)P
118 135148
2 2 2

eq
X
:>x<<1:>1+§z1and1—le
1
Xp\2
- ()

P
xP
=>k3=x% —

X2

:)kp

32k3
x= |—=E
P
30. (3)
31. (d)
32. (¢)
(1) [Mn(CN)¢]3~ —1.6A,
(1) [Co(CN)g]*~ —1.8A,
(1) [Fe(CN)¢]*~ —2.4A,
(IV) [Fe(CN)4]3~ —2.0A,
IIOKIV<II
33. (d)
34. (a) It is an example of nucleophillic Aromatic substitution reaction.
Br DC1H5
Br Br
C,Hs50Na
CyHsOH
NOQ NOQ

35. (b) According to Nernst equation :-
RT

E=E ——InQ.
nF

Cell reaction :-
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Mg(s) + 2Ag{aq) = 2A8(s) + Mg(ag)

M +2
S Q= [Mg™*]
[Ag*]?
. _RT [[Mg*?]
=>E= ECell - ﬁln [—[Ag+]2]
36. () M.P. = Mn < Fe, Tc < Ru,0s < Re
37. (d)

For AX,: —AT, = Ky, X m X i
0.01

0.0156 = 0.52 x EE X iax,

= ipx, = 3 = complete ionisation

For AY,: —ATy, = Ky, X m X i

0.026 = 0.52 X 0.0508 X iy,

= iay, = 1 complete unionisation
38. (a)

qp = n X cp X AT

= 500 = 0.5 x ; % 8.3( Ty — 298)

= Tf~ 346.2 K

w6

x 500 =300]

_p
AU C,

=> AU =

39. (a)
rate = Kp[A][B,] ... .. 1)

<kk_) B Gi])

ul|l W

Substituting in (1) ; we get

k4 1
Rate =Kk, K. [Az]2 - [ B]
\} -1

3
~ order = (E) =1.5
40. (b) 2mr, = nA

21'[(4‘30) = nl
8ma,
41. (c)
[0} ) 0
Zn—Hg/HCI
OA i) O/\.
Clemmensen
Reduction
H™ =p

42. (a) Difference between I.E. & E.G.E increases, ionic character increases.

43. (b)
44. (¢)

¥'d JEE MAINS PYQs




lI (GP 29 Jan 2025 (Morning Shift) %? JEE MAINS PYQs

OH NH;
(A) & (B)

NO, NO,
are steam volatile due to intramolecular hydrogen bonding.
45. (d) (i) For isoelectronic species -ve charge increases, radii increases.
(if) Magnitude of EG.E: Cl > F > Br > |
Section - B
46. (341) Benzyl Amine is most basic due to localised lone pair.

CH,-NH, CH-NH,C1
+~ HCl—

(Benzyl Amine)
Mole of benzyl Amine = # = 0.00934 mole
1 Mole of Benzyl amine consumed 1 mole of HCI
So, Mole of HCI consumed — 0.00934 mole
Mass of HCI consumed — 0.00934 x molar mass of HCI

= 0.00934 x 36.5

= 0.341gm

= 341mg
47. (160)
4FeCr204 + 8N32CO3 + 702 i 8Na2CI‘O4 + 2F6203 ar 8C02
Fe, 05 is water insoluble, so its molar mass
= [2 %56 + 3 x16] = 160 g/mol
48. (15)

i

H—C‘=CI‘—(i‘= i‘—C‘s(I‘—H

HHH
Number of o bond = 11
Number of t bond = 4
o+m=114+4=15

49. (16)
A,B > 2AT + B2,y =3
a=0.3
i=1+Fy—-1Da
=14+B3-1)(03)=16=16x10""
50. (13)

OH O O ooE mak

Q/\ Ty =
OH 0, OH
eXCESS B H®

oH O 0O 0O ﬂ 0
Q/“\OH ((lz))Nz-;i)m #OH (1) Tﬁf Q)KOH
) ® omo® @
—CH,

0.1 mole of compound (S) weight in gm = 0.1 x molar mass of compound (S) = 0.1 x 130 = 13gm

Mathematics

Section - A
51. (b)
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B =
s

D

By solving x = y with circle
We get
C(V2,v2)
D(—VZ, —V2)
By solving x + y = 1 with circle x? + y? = 4 we set

A<1+x/7 1—\/7>

)

2 2
1-V7 1++7
2 2
~ Area of Quadrilateral ACBD = 2 x Area of A BCD
V2 V21
o i[1=VT 1447
2 2 2
-2 -2 1
=2V14
52. (a)
1+sinx  cos?x 4sin 4x
sinx  1+cos?x  4sin4x [, X€R
sin? x cos?x 1+ 4sin4x

R, - R, —R;&R3 - R3; — R;
1+ sin®?x cos?x 4sin4x
fx)] -1 1 0
-1 0 1

Expand about R;, we get
f(x) = 2 + 4sin4x
~ M = max value of f(x) = 6
m = min value of f(x) = —2
~M*—m*=1280
53. (a)

4 i I

b s |

B(x,, M

=,
r

0 X

Let intersection points of these two parabolas are A(x4,y1)& B(x3,¥5)

-+ equation of parabola I and Il are given below
S(x=4)2+(y—-3)2=x* ... (1D
&x—4)??+(y—-3)2=y% ... (2)

Here A(x4,y1)& B(x,,y,) will satisfy the equation Also from equations (1) & (2), we get x = y..(3)

Put x = y in equation (1)
Wegetx? —14x+25=0
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X, +%X, =14
XX, = 25
~ AB? = (%1 — %)% + (y1 — ¥2)?
= 2(x1 — Xp)?
= 2[(x1 +x2)% — 4x;%,]
=192
54. (a)
A9.11)

Tx—6y+3=0 xt2y =31

(3.4)B 9x_2v=19 C(5.13)
9+3+5 11+4+13)

. centroid of A ABC = (

3 ’ 3
B (17 28)
=(53
17 28\ i===———====f=m——————
(53) L(h, )
3x+6y =353
Let image of centroid with respect to line mirror is (h, k)
28
->)=-1
1) (-3)
3
h+ % k+ 23—8

Solving (1) & (2) wegeth =3,k =4
~h% + k? + hk = 37
55. ()
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=

Il
)

I
w
—_—> =
[
—>
a7
w
>

=

ol o ol \a |

Yo
Ol w X
gl+ Il
X o'l
a X X
ool +
o Il

o

U
ol + Al A

)

AG+Db)
¢ = A(51— 6] + 4k) ... (1)

1€]> = A%(25 + 36 + 16)

|€|2 = 77A?

@+ -(b+0) =168
d-b+3-¢+¢-b+ g% =168
14+¢-@+Db)+ 7722 = 168
using equation (1)

A|5T— 6] + 4Kk|2 + 7722 = 154
77A+ 7702 — 154 =0

A 4+A—-2=0
A=-21

~ Maximum value of |¢|? occurs when A = —2
|¢|? = 77A?

=77 x4

= 308
56. (d) (i) number of numbers created using
7!
1111133 = 5121 =21
(ii) number of numbers created using
7!
1111223 = 70 = 105
(iii) number of numbers created using
7!
1112222 = ——= 35

413!
Total = 161
57. (d)
y=1-x X' =2y -3

}_-'::{_—l—x }r:}__x

A = Rectangle ABDE - Area of region EDC
1 x?+3
A$4—2f (3—x)— dx
0

2

x2 x* 3!

A:4—2{3X—7—€—EX}0

1 1 3 7

As4-2(3-3-z-3)=3
So6A=14

58. (a) General term = "C,.(71/3)"" (11%/12)"
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n-r
= "C(7) 3 (1)7/*?
For integral terms, r must be multiple of 12
~r=12Kkew
Total values of r = 183
Hence maxr = 12(182)

= 2184
Min value of n = 2184
59. (b)
1
Consider — = a x>0)

Vx
(9a? —9a +2)(2a?> —7a+3) =0
Ba—=2)Ba—1D(a—3)2a—-1)=0
112
32’3’
91
X = 9,4-,1,6
So, no. of solutions = 4
60. (d)
61. (a)
sec?x —tan?x = 1 (on replacing y with x )
= Reflexive
sec’x —tan’y =1
= 1+tan’x+1—sec’y =1
= sec’y —tan’x =1
= symmetric

sec’x —tan’y =1

sec’y—tan?z =1
Adding both
= sec’x —tan’y +sec’y—tan?z=1+1
sec’x+1—tan?z =2
sec’x—tan’z=1
= Transitive
hence equivalence relation

(o4

62. (d)
2ae =4
2(1) 4
al— | =
V3
=a=2V3
b2
—_—— T — 2=
1 12 3=>b
N 2b% 2A% 32 2(8>2A2 32
ow——=—22|—]|—=—
B 3 2v3/ B 43
= A2=2B
Az 1 L 2B 1 B3
—_ = —_—_— = =
B2 3 B2 3
= A’=6
X2 y2
—+==1.. 1
12+8 (1)
X2 y2
—+=—==1...(2

On solving (1) & (2) we get
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:<‘/_g i) <i€ i) <\/_g ‘_6> <i_ ‘_6>
CD=\FEI\EEI\EEI\EE

he four points are vertices of rectangle and its area =

24/6

5

63. (¢)
S;=3a+3d=54
=>a+d=18

S,0 = 10(2a + 19 d)
= 10(36 + 17 d)
= 1600 < 10(36 + 17 d) < 1800

= 160<36+17d< 180
=124 <17d < 144

7 > <d<8 8
= 7 — -
17 17

Common difference will be natural number

=>d=8=a=10
=>aj;; =10+10x8 =90
64. (a)

Li:t= (=i +2j+ k) + A( + 2] + k)
S>t=QA-1Di+20+1Dj+ @A+ Dk
Ly: ¥ = G+ k) + u(2i + 75 + 3k)

=>7=2p+ (1+7wj+ (1 + 3wk
For point of intersection equating respective components
SA-1=2u .... (D
20+ =147 ... )
A+1=14+3p ...(3)
We get
=>A=3andpu=1
=3 +b =31+ 9j + 4k
Ly: T = 21+ 8] + 4k + (31 + 9] + 4k)
For a = 2,T = 8i + 26§ + 12k
65. (d)

n
, k3 + 6k? + 11k + 5
lim

—00 |
noe £y (k+ 3)!
n
. k3 +6kZ+11k+6—1
= m
—00 |
ne L (k + 3)!
; = (k+ 1)(k+2)(k+3) -1
= 1m
—00 |
ne L k + 3)!
n

_ k+ Dk +2)(k+ 3) 1
- Z (k + 3)! ~(k+3)!

= lim ——
—00 | |
nom £ K (ot 3)!
1 1 1 1 1 1 1 1 1 )

66. ()
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I=80f%< sin® + cos © )de

0 \9 +16(2sin B - cos0)

=80fg sin® + cos 6 46
09—-16(1—2sinB-cosd—1)

=80fg sin® 4+ cos 6 46
0 9+ 16— 16(sin6 — cos 0)?

Letsin® —cosB =t

(cos0 +sinB)do = dt

0 dt

EEREN

= 2In(1) + 4In 3

=4In3
67. (c)
i ]k
DRsof Ly=mxn=|1 —1 2
-1 2 1
=-51—-3j+k
_x—on_y—B_z—y_)L
-5 7 -3 1

A(a—=57AB8—-3Ay+2)

x—1 y—-2 z-1

Ll: = = =

1 -1 2

B(k+1,—k+2,2k+ 1)

Now
a—5A=k+1=>a=5A+k+1
B—3A=-k+2=>B=3A-k+2
Yy+A=2k+1=>y=-2A+2k+1
|5a—11B — 8y| = | — 25]
=25

68. (a)
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10
Z x; =50, ~ mean =5

i=1

Vatianee = L Z X Y %)’
arlance—s— 10 10
4 x2

LJp) ~ — 25

5 10
:z x2 =258 ...(1)
10

Now Z (x; — B)?> =98
i=1

10
Z (xf —2B-x;+p?) =98
i=1

258 — 2B(50) + 1082 = 98
B-8)(B-2)=0
B=orB=2(asf>2)
~B=8 ...(2
Now as per the question
Z(Xl - 1) + 4‘B, Z(XZ - 1) + 4[3, .2(X10 - 1) A 4‘B
can be simplified to
2x, + 30,2x, + 30, .....2%,0 + 30 using eq. (2)
p=2(05)+30=40 ....(3)

4 16
()
° 5)" 5

+ AB =+100 =10
“|Zy = Zalmin =10-2-1=7
70. (c)
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11

Al=—
Al =5

11
Ci1 = Ypoq@ik - Ak = @11 Agg +a55 Ay = |A] = >

Ciz = 212<:131k Ak =0
Cyp = 212<:1azk “Aix=0

, 11
Ca2 = Xk=122k " A2k = |Al = >

C_[11/2 0]
0 11/2
121

cl=—

8|C| = 242
Section - B
71. (112)

[ 4 fOx)dA = af(x)
Ax =t

1
dA = —dt

X

1 .
—J s f(Hdt = af(x)

JJ f(©dt = axf(x)

f(x) = a(xf'(x) + f(x))
(1 —a)f(x) = a-xf'(x)

f'(x) (1-a)l

fx)  a x
1—a

fnf(x) = fnx +c

x=1f1)=1=2c=0
1
x = 16,f(16) =3

1-a 4 —4a

1
§=(16)T:>—3= >a=4%

3
fx) =x 4

3 7
f'(x) = X

2 16— f (%)
=16 — (—%(2—4)—7/4)

=16+96 = 112
72. (2)
2 —1]

-
2_13 (12 3_4 -3 4,_5 —4
w=l Tfw=fi D=l T

-3
and so on
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N [6 —5
_ [m +1 —m

-m + 1)’
2 [mz +1 —m?

m?> —(m?-1)

A™ 4+ AM =3[ — A
m?+1 —m? m+1 —m
e )t Mt

m

slo 4122
=[¢ Zdl
=m?’+1+m+1=8
=m?’4+m-6=0= m=-3,2

n(s) =2
73. (24)

() BB

A+2+-..4p)—(124+224+--.99) =1

+[a])=

p(p+1) 9.10.19
2 6
p(p+1) =572
Least natural value of p is 24
74. (1405)
(i) Single letter is used , then no. of words = 5
(ii) Two distinct letters are used, then no. of words
6! 6!
5 — )= —
C, X (2'4' X2+ 3,3') 10(30 + 20) = 500
(iii) Three distinct letters are used, then no. of words
6!
5 —
C3 X 5=y = 900
Total no. of words = 1405
75. (5)
cosTIx=m+sin"Ix+sin"1(2x+ 1)

3m
2cos1x —sin"1(2x+ 1) = -

31 )
2a—B = - where cos™1x = a,sin"!(2x+ 1) = B

3m
20(—7-}'[3
cos2a = sin f3
2cos?a— 1 =sinf
2x2—1=2x+1
x2—=x—-1=0

1-+/5 {X:1+\/§

> x=

2 2
L Ax? —4x =4
2x—1)2=5

rejected }
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