KE-—fkT
2

Conceptual

2. (¢

Y=A-B=A+B=A+B
(De-Morgan's law)

3. (a)

t = ax? + Bx (differentiating wrt time)

dt—2 +
= ax + B
1—2 +B
o ox

(differentiating wrt time)

1 dv_ dx

31 Jan 2024 (Morning Shift)
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Note: Direction of magnetic field is in +%

F=ifxB

£=2R

F = —2iRBj

6. (a)

1_ 13.6zz[i_i

A~ he 12 22|77

1 136z%[1 1

A" he [5_3_2]""

On dividing (i) & (ii)
27

A=3—2

m
a F F

a
m Py *m
Free = V2F+F

Gm?

(Vza)?

G 2
——and F' =
a

F=

Gm? Gm?
Fra = V25 + a7

2V2+1\Gm? Gm? (2v2 +1
32 12 a? 2

a=4L

8. (d) PV = nRT

()
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_ IR
Slope = =
1
Slope o« 5

(Slope) ), > (Slope) ),

P, <P
9. (b)
pL
R=—13
v
AR_AL+2Ad
R L d

AL _ 0.1% and 29 = 0.1%
L d

AR 03%

R == . 0

10. (a) Ug =5 €oE?

1
Ug = 7% 8.85 x 10712 x (50)2

=1.106 x 1078 J/m3
11. (a) F = ax? + bt'/?

[F]

31 Jan 2024 (Morning Shift)

[a] = o2 [M' L7t T?]
t[ll:;]z [Ml 11T —5/2]
b? [M2 L2 T
[ ] M1 L1 T-2] 2] = [M* LA T
12. (c)
.4— X —b_.4— I-X—» 8
q p 3q
(Enet)P =0
kq k-3q

el e
(r —x)? = 3x?

r—x=\/§x
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r

NI
13. (b)

For M block

10 gsin 53° — u(10 g)cos53° =T =10 x 2
T=80-15-20

T=45N

For m block

T — mgsin 37° — pmgcos 37° = m X 2
45=10m

m = 4.5 kg

14. (b)

-1

A¢p = (AB)A
B; = 5000 T,
B¢ =3000T
d=10.02m
r=0.01m
A¢p = (AB)A

= (2000)7(0.01)% = 0.27

()= m-n(2)

N=170

15. (d)
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AN\
A4
Ly A2
NP A4
AL 2('1)—,1
4~ 1 2]~
— _ 2v
v=f fz—Z—L2
v
v = f1(4Ly) fo= .
2
v
f1—4L1
fi =1,
vV Vv
4L, L,
:L2:4'L1
60 =4 x1L,
L; =15cm
16. (b)
ANF
F
Vv
vmg

mg— Fg — F, = ma

(p3m)s(pgm?) g -smv=mz
pzmr g —(pLgmr’)g - 6mrv =m—

6mnr _

4
LetgnR3g(p —pu) =Ky and=— =K,
dv
a = Kl - Kz V
v dv t
— = [, dt
fo K; —K,v fo
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mg

f=uN

umg = mrw?

18. (b) Series
Req = R1 +R;
2R(1 + aeq0) = R(1 + a1 46) + R(1 + a,A0)

2R(1 + aeqA6) = 2R + (a1 + a;)RAO

a, + ay
Aeq = 5
Parallel:
1 _ 1 4 1
Req Ri Ry
1 _ 1 4 1
R TR+ a;00)  R(1+ a,A8
7(1+aqu9) ( a,A6) ( a,A6)
2 1 1

= +
1+ aeqd0 1+ a;460 1+ ayA0
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2 14 aA0+ 1+ A0
14+ a0 (14 a;00)(1 + a,A6)

2[(1 + a;A0)(1 + a,A80)]
= [2 4 (a1 + @2)A0][1 + ae A

2[1+ a1 46 + a,A0 + a;a,A0]

2+ 2aeqA0 + (a1 + a3) A0 + aeq(a; + ay)A0?
Neglecting small terms
2+ 2(&1 + az)Ae =2+ Z(Xque + (al + az)AH

(a; + az)A0 = 2a., AG

a; + a;
Qeq = >
19. (b)
[p7l = Ip2

2

S
KE = _; p same

1
KE x —
m

KE; p?/2M, M,
KE, B p?/2M, B My
20. (C)E = ¢ + Khax

_hc

"

Kmax = €Yo

g _hc hc
T4

5 _hc hc
©T37 A,

on solving (i) & (ii)




Sek = e(31 + 5§) x (Byi + 2 Byf)
Sek = e(6 Bok — 5 Bok)
= BO = 5 T

22. (2)
Without dielectric

_AEOV
Q=3

with dielectric

AEgyV
Cd-t+d
K
given
Aeg V Aeg V
— = (1.25) 1
d_t+K
:>125(3+ 2)—5
. K -
>K=2
23. (1)
20 20

lI (GP 31 Jan 2024 (Morning Shift)

6<) 20 33Q 33Q
64 is short circuit
20 20
AWWA oA
2€) 3Q0 1 8)
B
o« A
3Q2 30 30
B
Reg =3 X=-=1Q
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24. (6) Using work energy theorem

1 1
W =AKE =0 — (Emvz +—Iw2)

2
1 (. K

= 1><50><042(1+1)— 6
S22 ' 2) = ¢!
Absolute work = +6 ]
W=-6]|W|=6]

25. (2)

Total time of flight = T

T=ﬁ+ /@
g g
dT

For max. time = 1 0

2 -1 1
ﬁ@m* i) =

VATh=+h

h===>-=2
2 h
26. (13)
For incoherentwave I; =1, + 15 = 1; =1, + 91, [; = 10],

For coherent wave I, = I, + Ig + 2,/14Igcos 60°

, 1
12=10+910+2 91(2)‘§=1310
I, 10
I, 13

27. (128)
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L

4

Flux linkage for inner loop.

q) = Bcenter ' €2

i
= 4 x T2 (sin 45 + sin 45)?
41'[?

_ oz Mol
q)—Z\/Ean

=8v2x10"7H
=128 x 10~7H
x =128

28. (18)

_ —AP
b= AV

\Y

AV
AP = —[37

. AV
pgh = BV

0.02)

103x10xh=-9x1 sx(——
0 0 9 0 100

=>h=18m

29. (7)

V = wy/ A% — x2

31 Jan 2024 (Morning Shift)
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G
atx=2—A

3
_ o lae (ZA)Z_\/gAw
V=w > ) =3

New amplitude = A’

2 A\?
v =3v=vV5A0=w (A’)Z—(T)
e 7A
3

30. (1)

E = Amc?

=0.4x 1073 x (3 x 10%)?

= 3600 x 10’kWs

_ 3600 x 107 kWh = 1 x 10’kWh

3600 B
31. (d)

Statement | and |1 are False

Noble gases have low boiling points

Noble gases are held together by weak dispersion forces.
32. (a)

Products ion conc.

Reactants ion conc.

C

_ [FeSCN%*]
€ ™ [Fe3+][SCN-]

33. (d) (CH3),CO + CS, Exibits positive deviations from Raoult's Law
34. (b) Lead sulphate-white

Ammonium sulphide-soluble
Lead iodide-Bright yellow
Ammonium arsinomolybdate-yellow

35. (a) Mn, Ni and Cd metals used in battery industries.
36. ()
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H
|

raml
e

C
W

Six electron species

37. (b) Conductivity of electrolytic cell is affected by concentration of electrolyte, nature of electrolyte and nature of
solvent.
38. (d)

CH,—CH, By e =y C[1-CH=CIL,

\HBI.

CH,-CH-CH, +—— CH,_CH-CH,

KOH,,,
b by

39. (d) As per NCERT, Assertion (A) and Reason (R) is correct but Reason (R) is not the correct explanation.
40. (b)

Element A¢gH (k] /mol)

F -333

S -200

Br -325

Ar +96
41. (d)

A. CrO, 2~ is tetrahedral
B. 2Na,Cr0, + 2H* - Na,Cr,0, + 2Na* + H,0

C. As per NCERT, green manganate is paramagnetic with 1 unpaired electron.
D. Statement is correct
E. Statement is correct

42. (b) Principle used in chromotography is adsorption.
43. (a)
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A- B+C
P, 0 0
Pb—x x x
Pt=Pl-+x
Pi—x=Pi—Pt+Pi
=2P - P
2303 P;

L °82p —p,

44. (a) Phenol is more acidic than ethanol because conjugate base of phenoxide is more stable than ethoxide.
45. (a) 7-Hydroxyheptan-2-one is correct IUPAC name
46. (d)

B. VBT does not explain stability of complex
C. Hybridisation of [Ni(CN),]~2 is dsp?.
47. (b) Molecular orbital should have maximum overlap

Symmetry about the molecular axis should be similar
48. (b)

NaHCO3 )
Glucose 2 no reaction

HNO3 B .
Glucose Z’ saccharic acid

HI
Glucose Z) n-hexane

Br, . X
Glucose Z Gluconic acid

49. (¢) Sn0, and Pb0O, are amphoteric
50. (b)
51. (78)

CaF, does not evolve any gas with concentrated H,SO,.
NaBr — evolve Br,

NaNO; — evolve NO,

KI — evolve I,

52. (28) NH; act as WFL with Ni?*

Ni?* =3 d®8

ANANANEN

No. of unpaired electron = 2
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= /n(n + 2) = V8 = 2.82BM
=282 x107'BM
x =28

53. (50)

CH4( g) + 202( g) b COz(g) + ZHZO({J)
ngo, = - = 0.5 moles

So moles of CH, required = 0.5 moles
i.e. 50 x 1072 mole

x =50
54. (0)

Product benzene has zero hydroxyl group

CHO

PhMgBr _ag NHCI Cl
(1 eq.)

Pmduct MgBr

Reactant

55. (4)

NH; - sp?
SO, — sp?
Si0, — sp3
BeCl, = sp
CO, = sp

H,0 - sp3
CH, - sp3
BF; — sp?

56. (10)

C.H,0OH

CH,=CH,
CH,CH,Br + NaOH— no0

>CH,~CH,-OH

Total number of hydrogen atom in A and B is 10

57. (3)

CH3;COONa — CHjy

C,HsCOONa — C,Hs

2C,Hs —» CH; — CH, — CH, — CH,4
2CH; - CH3 — CH,4

CH; + C,Hs —» CH; — CH, — CH,4
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58. (163)
3 N _ -29
EOZ(g) = O3(g)-KP =247 %10 .

A.G® = —RTInKp
= —8.314 x 1073 x 298 x In(2.47 x 10729)
= —8.314 x 1073 x 298 X (—65.87)

=163.19k
59. (494)

1240

A(nm) ev

1240
~ 7242 ©

= 5.12eV

=512x1.6x107%°

= 8.198 x 10719 ]/ atom

= 494 k] /mol

60. (5)

Cu?* +2e~ - Cu

2 Faraday — 1 molCu

1 Faraday — 0.5 molCu deposit
0.5mol = 0.5gatom=5x 1071
x=05

61. (a)

fx)=(@+b—-20)x*+ (b+c—2a)x+(ct+a—2b)

fx)=a+b—2c+b+c—2a+c+a—-2b=0

f@=0

) _c+a—2b

" T a+b-2c
_c+a—2b

a_a+b—2c

If, -1<a<0
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<c+a—2b<
a+b-—2c

a+c

b+c<2aandb>7

therefore, b cannot be G.M. between a and c.
f,fo<a<l1

<c+a—2b<
a+b—2c

a+c

b>candb<7

Therefore, b may be the G.M. between a and c.

62. (d)
Putx=1
~a=1
xIn(l+t
LTy pm
b=11mX_)0X—2

Using L' HOPITAL Rule

_ n(1+x) 1 1
b:lll’nx_)om)(gzE

Now, cx? +dx+e=0,x>+x+4=0

(D < 0)

e= [1—==2:foci= (0, £ be) = (0,£4)

4 9 15 3
TCHTET g T2
Let equation hyperbola
X2 y2

w2 !
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B-ey=4 ~B=

64 (9
A? =B2(efy — 1 =—(——1
x2 2
R A
80 64
9 9

64. (c)

2x+3y =12
3x—2y=5

13x =39

x=3,y=2

Center of given circle is (5,—2)
Radius V25 + 4 — 13 = 4
~CM=+V4+16=5V2
~CP=v16+20=6

65. (d)

y2 < 4x,x < 4

31 Jan 2024 (Morning Shift)
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xy(x—1D(x—2)
x=-3))(x—4)

Case —l.y>0

x(x—1)x—-2)
x=3)(x—-4)

x € (0,1) U (2,3)

>0

Case-1l1:y<0

x(x—1)x—-2)
x=3)(x—-4)

<0,x€(1,2)U(34)

\

e
N

31 Jan 2024 (Morning Shift)

1 ON
\§3

/// 1

e

Area =2 04 Vxdx

2 4 32

— 2.2 [x3/2]" = =

2 3[X ]0 3
66. (d)

4x + 3
6x — 4

Fo0) =
t(er1) +3_3nx

(ra)-+ ™

gx) =

=X

gx) =x - g(g(g(d)) =4
67. (d)

e?Isinxl _ 2|sinx| — 1

lim
x—0 2

e?Isinxl _2|sinx| —1 sin?x

lim, |sin x|? x2

Let |sinx| =t

%7 JEE MAINS PYQs
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e?t—2t—-1 sin? x

limt_w 2 X llmx_>0 T
=i 2‘32t_2><1—2><1—2
= llm¢_,o 2t - -
68. (d)

1 -2 1
D=2 a 3

3 -1 B

=1(af +3) + 228 —9) + 1(-2 — 3a)
=af+3+45-18-2—3a

For infinite solutions D = 0,D; = 0,D, = 0 and

aff —3a+4p =17

-4 -2 1
D;=|5 a 3|=0
3 -1 B
1 -4 1
D,=2 5 3[=0
3 3 P

= 1(58 —9) + 4(28 —9) + 1(6 — 15) = 0
136-9-36-9=0

134 = 54,4 = = putin (a)

3 +4(54)—17
1347 °¢ 13)~

54a —39a + 216 = 221
15a =5 _1
a= cx—3

Now, 12¢ +13f =123+ 13-

=4+54 =058

69. (¢)

dx «x X
_=_(1n(-) + 1)
dy 'y y

LletZi=t=>x=t
y x y
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dx_t+ dt
dy_ ydy

dt
t+ yd_y =t(In(t) + 1)

dt—tl t) = _dy
Vay SO =mm Ty
dt dy
>l me='y
dp dy
— =] = letlnt =
p fy P
Lat=d
-dt=dp

=>Ilnp=lny+c

In(Int) =Iny+c

In (m G)) —Iny+c

atx=e,y=1
In(in(3)) =@ +c=c=0
1
o)1
n(ln(=)|=Iny
y

x
In (—)‘ = elny
y

)

70. (d)
D(, 2) C(y. 0)
\\\ .-"//
,”,f \\\
Ao, B) B(1, 0)

Let E is mid point of diagonals
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at+y 1+1 p+6 240

2 2 2 2
aty=2 B+6=2
20@+pB+y+6)=2(2+2)=8
71. (a)
dy sinx + ycos x
dx sinx-cosx( L _Sinx‘smx)
cosx cosx

sinx + ycosx

~ sinx(1 — sin? x)

o _ sec?x + v - 2(cosec 2x)
dx

d
% — 2cosec(2x) - y = sec® x

dy _
tpy=2a
|.F. = ef pdx — ef —2cosec(2x)dx

Let2x =t

dx

— =1
dt

gt
X=3

— e—f cosec(t)dt

—1n|tan |

1
|tan x|

— e—ln [tanx| _

y(IF) = [Q(IF)dx +c

. J sec? L

= = | sec“x- C

Ytanx] an x|

dt

y- m f|t|+cfortanx—t

. =In|t|+c
Y |tan x| el

= |tanx|(In [tan x| + ¢)
PUtX=§,y=2

2:ln1+C$C:2
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y = |tanx|(In |tan x| + 2)
y(%) — V3(InV3 + 2)
72. (d)

Bxb—¢xb=0

Now, p - a = 0 (given)
So,¢-d+d-b=0
(3-3-8)+1(12+1—14) =0
1=-8

¢—8b

ol
I

P =-31i—11j — 52k
So,p-(A-j-K)

=-31+11+52

=32

73. (d) General term of the sequence,

r

T.= ——

T 1-3r24r*

T = r

T4 —2r2 41 —r2

T = r

r_(rz_l)z_rz

r

T, =
r2=—r—1@%?+r-1)
1. 5 2
2[(r +r—1)—(r*—r—-1)]

T, =

r2—r—1D@?+r-1)

_1[ 1 1 ]
T2z —r—1 r24r-—1

Sum of 10 terms,

171 1] —55

T =s|=-—|=—
Xr=1 Tr 21-1 109] 109
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74. (d) A vector in the direction of the required line can be obtained by cross product of

N =

w W —
N U1 ]

-1
= —97 — 9j + 9k
Required line,

— 4j + 3k) + A" (=91 — 9] + 9k)

t= (51
P =(51—4j+3k) +A{+]—-k)

Now distance of (0,2, —2)

A0, 2,-2)
®

.
P

PV.of P=(5+M)i+@A—4)j+ (3 —-Nk

AP =5+ 1)1+ (- 6)j+ (5 -1k
AP-(i+j-k =0

5+A+A-6-5+A=0

A=2
|AP| = V49 + 16 + 9
|AP| = V74

75. (@) Letsin"la = A,sin"! g =B,sin"ly =C
A+B+C=m

(@+p)? —y*=3ap

a’?+p?—y:=ap

a?+p2—y? 1
2af )

C

= = —
CoS

sinC =y

1
cosC=+1—-y =3
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3
Y=
4

76. (d) Probability of drawing first red and then white = ;—2 X % =
77. (d) Letg(x) =ax+b

Now function f(x) in continuous at x = 0

=~ limy o+ f(x) = £(0)
1
Sl (1 + X)i _y
Moo\ %) ~
=>0=D
~g(x) = ax
Now, forx > 0

1
1+ x)rl 1

, _1
f<">—;'(m Reresy

1
G ) (D
YRR WE

And f(-1) =g(-1) =-a

) _2l (2) 1
"a=3M3) 79

=

N

n(9-91/3
78. ()
0 1 1
(=2 0 6|=12
0 4 -2
3x? 4x 3
') =[3x2+2 2x x3+6|+
x3—x 4 x*-=2

x3 2x%+1 1+ 3x
6x 2 3x% |+
x3 —x 4 x2 -2

x3 2x2+1 1+ 3x
3x2+2 2x x3+6
3x2 -1 0 2x
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o
o
w

2 0 6
0 4 -2

~ f'(0) =

=24-6=18
= 2f(0) +£'(0) = 42
79. (d) 3 bad apples, 15 good apples.

Let X be no of bad apples

15¢c, 105

ThenP(X=0) = ToC, = 153

3C; x °C; 45
18Cc, 153

P(X=1) =

3¢, 3
PX=2) =5, = 153

E(X —0x105+1x45+2>< 3 _ 5l
X = 153 153 153 153

Var(X) = E(X?) — (E(X))?

_gxl5 45, 3 (1)2
=0X T T Xt 5373

57 140
153 9 153

80. (b) ax? +2(a+1)x+9a+4<0Vx€ER~a<0
81. (176)

N[ =

T 11 5
I = foz sin 2x - (cos x) 2 (1 + (cos x)Z) dx

Put cosx = t? = sinxdx = —2tdt
2l =4f, 2 2 L/0 + ©)(0dt
I=4f, "1+ t5de

Put 1+ t> == k?

= 5t*dt = 2kdk

2k
~l=4- fl‘ﬁ(k2 -1)? -k?dk
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8 vz
[=2f) K —2k* +k*dk

8k’ 2k5 k3]
=577 T3

[8v2 8\/§+2\/7 1+2 1
7 5 "3 7'5 3

8[22v/2 8

I=—|———

5| 105 105

~525.1=176V2 — 64
82. (27)
f'(x) = (e¥— D1 2x—1)°(x—2)"(x— 3)12(2x — 10)°?

B e e = A
I

0

o 4
('S
wn

.
2

.. 1
Local minima at x = > X 5

Local maximaatx = 0,x = 2

p=0+4=4q=2t5=o
“p= =4q=5+5=-

Thenp? +2q =16+ 11 =27
83. (3734)
We have Ill, TT, D, S, R, B, U, O, N

Number of words with selection (a,a, a,b)

— 8 I
= 5y X 5, =32

Number of words with selection ( a,a, b, b))

41
=2 ©

Number of words with selection (a, a, b, c)

4!
= 2C; X 8C2x5=672

Number of words with selection (a,b,c,d)

= 9C, x 4! = 3024
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-~ total = 3024 + 672 + 6 + 32

= 3734

84. (12)

x y z-—1

11~ 70 =r-Q(rr1)

X 'y z+1

110 =k - Rk -k —-1)

PQ=(@-r)i+@-r)j+(a— 1Dk
a=r+a—-r=0.

2a=2r—>a=r

PR=(a—K)i+ (@a+k)j+ @@+ Dk
a—k—a—-k=0=>k=0

As, PQ L PR
(@a-nN@-k+@-n@+k+@-1@+1)=0
a=1or-1

12a% = 12

85. (118)
, 3 3 1y°
(1+X)(1—X)(1+;+x—2+x—3)

=(1+x)(1—x? <<1 + %)3>

1+ -0+
- x15

5

1+ )7 —x(1 +x)Y
= %15

= coeff(x3) in the expansion ~ coeff(x18) in
1+ x)Y —x(1+x)7

=0-1

=-1

coeff(x~13) in the expansion ~ coeff(x?) in

1+ x)17 -x(1+ X)17




[%P 31 Jan 2024 (Morning Shift)
- (127) - (117)

=17%x8—-17

=17 %7

=119

Hence Answer =119 —1 =118
86. (3)
(V2)¥=2"=x=0=>a=1

\/E—ni—i—ﬁ+\/ﬁ—i—ni—ﬁ

m+1 14+

=T+
Z—4 1

i
= —7(1+4i+6i2 +4i3 + 1)

= 2mi

Distance from (1,4)to 4x — 3y =7
Will be 2 = 3
87. (51)

focii = (iS,O);g =+/50

5v?2

ae=5 b? = \é_a

5v2

b? = a%(1—e?) = V2a

2
5v2
=>a(l—e%)=—
2
5 5v2
:—(1—e2):£
2
=>V2—-V2e?=¢e

=>+V2e24+e—-/2=0
=>V2e?+2e—e—V2=0

=>V2e(e+v2)-1(1++v2)=0

%7 JEE MAINS PYQs
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= (e+V2)(V2e—1)=0

1
ce#—V2e=—

2
XZ y2
b7 azpz= 1 a=5V2

a’b? =b%(e? —1) > e? =51
88. (48)

b-¢=(2dxb)-b—3|b|?
|b]|c|cos @ = —3|b|?
|c|lcosa = —12,as |b| = 4
i-b=2
cosf = z >0 = z

2 3
lc|? = |(2d x b) — 3b|?
=64X%+144=192

|c|?cos? a = 144

192cos? a = 144

192sin? a = 48

89. (16)

All elements are included

90. (5)

f(a) + f(1 —a) = 1.
fa-a

M= (1—x) -sin*x(1 — x)dx

fla)

M=N-M 2M=N
a=2; =1




