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1. (d) For longest wavelength in Paschen's series:

1_R1 1
A |n? nd

For longest n; = 3

n2=4

1 r 1 1
_=R___]

A [(3)2 (4)?
1_R-1 1

A L9 16
1_R-16—9

A l16x9

16 X 9 16 X9

= =

7R 7 x 1.097 x 107
A=1876x10"°m

2. (d)

15t law of thermodynamics

AQ = AU+ W
= +48 = nC,AT + W

=48 = (1) (?) @) +W

>W=48-3 xR
= W =48 -3 X% (8.3)
= W = 23.1 Joule

3. (a)

1MSD = ™ _ 4,05
T e em

1VSD i MSD i 0.05 0.049
=— =—x0. =0.
50 50 cm cm

LC = 1MSD — 1VSD = 0.001 cm

For mark on paper, L; = 8.45 cm + 26 X 0.001 cm = 84.76 mm

For mark on paper through slab, L2 = 7.12 cm + 41 X 0.001 cm = 71.61 mm
For powder particle on top surface, ZE = 4.05 cm

+1x0.001 cm = 40.51 mm

~ actual L; = 84.76 — 40.51 = 44.25 mm

actual L2 = 71.61 — 40.51 = 31.10 mm
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L
Lz = —1
i
L, _ 4425 _
= == — =
H= 1, T 3110
4. ()

Intensity = %eoEgc

1
=35 9x 10712 x (600)? x 3 x 108

9
=X 36X 3 = 486w/m’

5. (d)
At surface: mg = 300 N

_ 300
8s

m

At Depth %:gd =g [1 = %]

_ [1 R
8d = 8s 4R
_ 38s
8d 4

6. (c) Energy = %;

1240
~Amm)

‘= 1240
~ A(nm)

1240
A= o = 207 nm

7. (b)m = 800 kg

r =300 m
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tan 6 + pu
Vmax = |Rg [1 — utan @

tan 30° + 0.2 ]

= X g X
300 xg [1 ~ 0.2 x tan 30°

_ 300><10><[ 0.57+ 0.2 ]
N 1-0.2x0.57

Viax = 51.4 m/s

8. (b

)
P S R
Fps o Q2

Fps = 16 N

Now If P&R are brought in contact then

P S R

Now If S & R are brought in contact then

P S R

New force between P& S is :

F ochﬂ

F 3¢ _3 16 =6N
XX— ==X =

9. (a)
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di
( Emf )induced =-L a

In magnitude form,
di
[Emfg | = |(L]

(W[+2 - (=2)]

=0.1=
0.2

0.1 x0.2
=>L=T=5mH

10. (c) %:(%—1)(%—}%2)

1 1 1
> 5= G =)

11. (d) Degree of freedom (f) =5+ 2(3 N —5)
f=5+23%x2-1)=7
energy of one molecule = %KBT

energy of 10 molecules
f 7
=10 (E KBT) = 10(5 KBT) = 35KgT

12. (b)

~
~,
[

hhhhhn
(URVRU RV T AT)

. —>total weight
i/ =200+10x10
% '---"-" s =300N

1
1
»
1
1

_-——.,
- ~
[

Chain block system is in equilibrium so T = 200 + 100 = 300 N.

13. (C)%—(].’):e.vs
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1240

= 300 eV — 2.13eV = eVs

= 4.13eV — 2.13eV = eVs.
= S0, Vs = 2volt

14. (a)

Power (P) = V.1

= 110 = (220)(D)
=>1=05A

Now, | = —

n-e
t

=05 = (%) (1.6 x 10719)

n 0.5
t 1.6x10°1°
n

= = 31.25 x 1017

15. (a) Kinetic energy (K) = %

= P =+v2mK
Ifo = 36 Ki
SO, Pf = 6P1

. . P — P
% increase in momentum = B X 100%
6P, — P,
=———x100%
P
=500%

16. (a) There are two liquid-air surfaces in bubble so

AP_2<ZS)_4S
"\ R R

17. (a)
(A) Graph between Magnetic susceptibility and magnetising field is :
A

Y

—
X

Hoir

(B) magnetic field due to a current carrying wire for x < a :B = pv—

%7 JEE MAINS PYQs
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,.4

Hol
2Tma

(C) magnetic field due to a current carrying wire forx > a: B =

Y

'

(D) magnetic field inside solenoid varies as:

)

X

Y

18. (c)
19. (c) AQ = mSAT

_ AQ
S = AT

ML? T2
1= |

MK
[s] = [L? T-2 K]

Statement-(1) is correct

PV
PV=nRT=>R=—
nT

[ML™ T7?][L%]

Rl = anK]

[R] = [ML2 T™2 mol~1 K™1]

Statement-11 is incorrect

20. (a)
u+4/u?+2gh
t = ——
g
—u+/u? + 2gh
tz =

g
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u? + 2gh) —u? 2gh
t1t2:( gz) :iz:tz
g g

>t= ,[tltz

21. (122)

10.2 V—hC
2e =7

_ 1245eV — nm

1026V = 122.06 nm

22. (10)

for maximum current, circuit must be in resonance.

1
fl=— —
" oL xC

1
£o=
O 2mV100 x 103 X 2.5 X 102

1
2my25 x 10711

1
= x 10° x V10 Hz
2m X 5

= 100><103 H
~ 10 z

f, = 10 x 103 Hz
23. (3) x2=1+t2

2 dX—Zt
T

xV=t

dv+ dx_1
Vo

xa+vi=1
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2
kg d 4 4kg rzL
NG
r
okg

Moment of inertia about C and perpendicular to the plane is:

[=r2[2+4+6]

! 12
==X
3

I =4kg —m?
25, (100)

W =AU = Ug — U
W= (—f-B)r— (B
=0+ (ji. B);
=(100x5x1073x1x1073) % 0.2]
=1x107*]=100y]

26. (160)

140.4Q
—— AW

240

—a—
24 I

Req

240 x 10

240+ 10

2400
Req. = 1404 + ——

250
Req. = 1500

= 1404 +

~ C ti t = 24
= Current in ammeter = o

= 160 mA
27. (1)

%7 JEE MAINS PYQs
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< 2L
]

> ¢
%7
T

P —

\/20

In vertical derection

2 Tsin ® = 20 using small angle approximation sin6 = 6

o= 1
100
_T_10
“T=
T =1000N

Change in length AL = 2vx? + 12 — 2 L

=2L|1+ X 1
N 212

XZ

AL = —
L

stress

-~ Modulus of elasticity =

strain

2 x 101 =

“A=1%x10"*m?

28. (8)

Imax = (VI +V4D)2% = 91
Imin = (V41 =VD? =1
 Iax — Liin = 81

29. (740)

The difference in frequency in open organ pipe = f = %

6v Sv

A= 06 2x09

v =333 m/s

Af =740 Hz
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30. (80)
L ¥ f—— C1:: —— s
Ceq:C1+C2
_ZeoA_lo .
159%aqa " H
¢, =S A_ ok
Ceq = 25pF

Now the charge on

C; =10 Vuc

C, =1.5VuC
Now force between the plates [F =@ ]
p B 2 AEO

100 V2 x 10~12 N 225 V2 x 10712
2XxX2x107%;, 2x2x107*Xxeg,

325V2=8x4x10"*x8.85

_ 32x885x 104
B 325

Ve 283.2 x 104
B 325

V=093x10"?

VZ

31. (b)
OMe(+M) CH;(+H/HT) CF3(-1)

9 00O

32. (b) 3 moles are present in 1 litre solution molality = =2.79m
1.25X1000—[3x58.5]
33. (¢)

34. (b)
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cl
CH; T cH
:0H/H,0
=N
o H

l 1,2(H shift)
‘l' CH;
(R
(Major Product )
35. (a)
Ag* + 1~ - Agl Yellow ppt.

Ag* + ClI~ - AgCl White ppt

Ag* + Br~ — AgBr Pale yellow ppt

36. (a) Applied external potential should be greater than E;; in opposite direction.

cell

37. (d)

Unpaired electron
Sc[Ar]4 s23 d! 1
Cr[Ar]4 s'3 d° 6
V[Ar]4s23d3 3
Ti:[Ar]4s?3d? 2
Mn:[Ar]4s?3d> 5

38. (b)
39. (b)

%7 JEE MAINS PYQs
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OMe OMe
@ HNO;H;SOs @
NO: (&)
OMe Olvie
Br. Br
Br; (Excess)
@ Fe - \@/
NO, N0, (B)
40. (b)
SUNI
3\ /CH3 H /CHS
/C =C 4 N\ C= C/
- - 77T UN
_ CHj H
Cis—but-2-ene Trans—but—2—ene
(Polar) (Non Polar)
Cis-but-2-ene has higher Dipole moment than trans-but-2-ene.
41. (¢)
Hybridisation Hybridisation
PFS Sp3 d SF6 Sp3 dZ
BrF; sp3d? [Co(NH3)e]*®  d2sp®

Both Statement (1) and (2) are false.

42. (d) Due to inert pair effect; T#*3 and Pb** can behave as oxidising agents.

43. (b)

¥'d JEE MAINS PYQs
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NH; N>l
NaNO#+HCl Cu,Cly
-
NO,
Cl OH
NaOH, 623K, 300 atm
H+ -
(A)

44. (c) Non polar compounds are having higher value of R¢ than polar compound.

45. (a)

(A) Down the group; radius increases

(B) EN does not decrease gradually from C to Pb.

(C) Correct.

(D) Correct.

(E) Range of oxidation state of carbon; -4 to +4

46. (d)

A- (IV)

B- ()
C—- (I

D - (Il

47. (d)

¥'d JEE MAINS PYQs
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CH, —COOH — 2™, o, CH,-0H

lPCC
O

[
CH;—C-H

lHCNfOﬁ

(le
CH;—(IE—CN
H

leo,foﬁ, A

CH;—(i?H—COOH

OH

48. (c) Dibromo bis (trimethyl phosphine) platinum (1)
49. (d)

0
TiCL, — t,°
eO
VI 7
FGO4H_—)' th
111 |
I1I
Fec, =111 1|1 03
111 |
II
coctm |1 |1 11 |5
11
50. (d)

1
CO(g) +§02(g) = C0,(®)

An, = 1 <1+1)— !
g = 2) 772

& = (RT)Ang = —
K¢ VRT

%7 JEE MAINS PYQs
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51. (287)
CH,CI
NH;
@/ _NH: o phcH, —I\ll—CHzPh
(excess) CH,Ph
(X) (3° amine)
Molar Mass of (X) is 287 g mol™1
52. (12)
/H1\\\
0 o)
L
H;C _-N Na.. _-CH
\(I:/ \ s N
Ni,
B e A |

3NiS + 2HNO; + 6HCI
—> 3NiCL, + 2NO + 38 + 41,0

H,C— C=N_-OH
NiCl, + 2NH,OH + |
H.C— C=N-OH

—> NH,Cl + H,0 + (B)
53. (543)

ATy = 273.15—-270.65 =25K

n
ATy = Kem = 2.5 = 1.86 X E

= n = 0.1344 moles

>w=0.1344%x32=43¢g

Volume = 2 = 5.43ml] = 543 x 10~2ml
0.792

54. (15)

¥'d JEE MAINS PYQs
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OC,Hs OC,H;

HNO:;+H>504 -~

e

NO,
2Br—Fe
OC,Hs
Br. Br
NO,
55. (5)
N b
7~ ™~
+ T +
CH; @ CH,—O—CH,
. —+
_N-CH,
56. (2000)
AG=0
=202 2000k
SO

57. (6) Central atom utilising sp? hybrid orbitals
S0,, C,H,, BCl;, HCHO, C4Hg, BF5

58. (17)

(ti2), K, 5
(t1/2)11 K; 2

o K1t1 = ln

Kztz = ln
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K, t 0477
> — X — = —
K, t, 0.699

t_0477 5 1.7 =17 x 1071
> — = — —-—=1./ =
t, 0.699 2

59. (34)
60. (0)

For 3d transition series;

Oxidising power: V*> < Cr*® < Mn*”
V*5:[Ar]4 s°3 d°

Number of unpaired electron = 0
u=20

61. (a)

a

2
Area of first A = \/ETa

2 4,2 2
Area of second A = Y3222 _ V32
4 16
2
Area of third A = Y32
64
2
sum of area = 32 (1 +l+i....)
4 4 16
3 V3a% 1 3 a2
4 3 3
4

perimeter of 15 A = 3a

perimeter of 2" A = %

perimeter of 34 A = %

P=3 <1+1+1+ )
I G
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P=3a.2 =6a
P

R

1 p?
V3 36

P2 = 36v3Q

62. (c) Given: 4x < 5y

then

R ={(1,1),(1,2),(1,3),(1,4),(1,5),(2,2),(2,3),(2,4)
(2,5),(3,3),(3,4), (3,5), (4:4), (4,5), (5:4), (5,5)}

i.e. 16 elements.

ie.m=16

Now to make R a symmetric relation add
{21DE,2)(43)BDH2)(5,3)(4D(G,2)(5,1)}
ieen=9

Som+n =25

63. (a) Total method = 53

faverable = °C,(2% = 2) = 60

probability = % = g
64. (c)

65. ()

let P(x,y)

x—2)2+y—-1% 25
(x—1)2+(y—3)? 16

9x? + 9y% 4+ 14x — 118y + 170 = 0
a?+2b+3c+4d+e
=814+18+0+56—118
=155—118

=37

66. (b)

=i (f? - -1

n 3 _\'h 2
r=1r r=1r

lim,_ e
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Yl(—r3+r?(n+1) —nr)
(n(n + 1))2 _n(n+D(@2n+1)
2 6

limy_q

(((n - 1)n))2 L@+ D@-Dn@n-1) n%(n—1)
2 6 2

n(n+1) (n(n+ 1) 2n+ 1)
2 2 3

limy_q

-1 (- -1 +1)(2n—-1
n(n2 )( n(nz ) (o )gn )_n)
n(n+1)3n?2+3n—4n—2

2 6

limy_q

. (n—1)(-3n?+3n+2(2n?+n—-1) —6)
HMin—oo (n+1)(3n2 —n—-2)

. (n—1)m*+5n-8) 1
HMin—oo (n+1)(3n2—n—-2) 3

67. (c)

n+1Cr 3 55
nc. 35

(n+1)! 'r!(n—r)!_ll

r+D!'(n-=r)!" n! 7

(n+1)_£

r+1 7
n=4+4+11r

"C, 35
n-1c . 21
n! _-D'a—n)! 5

r'(n—r) (n—1)! 3

n

3

3n=>5r

By solvingr = 6

n=10

2n+ 5r =150

68. (b)
17m=m+(m—-4)+(m—4x%x2)..4+ - (m—4X 24)

17m=25m—4(1+2..24)

¥'d JEE MAINS PYQs
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69. (a)

Z1—22, x Z1—22Z, — 4

1 _ 1 _
37 %122 ;TZ41Z2
121122212, — 2212, + 4|z, |?

1 ziz, 217,
=4 Pl

lel + 222 . 222 - lelzzz . 222 —1=0
(Z, Z_l - 1)(1 - ZZZ . 22_2) =0
(211 = D22, -~ 1) =0

70. (c)
ey = ()

£ny =2xtn G)

£ ny = —2xf nx
Ldy 21+ ¢
yax ( nx)

1 . q
forx > ;f“ is decreasing

so,e<m

1 2e 1 21
G G

e T
e™ > n°

71. (d)

~| G

|@xbx&)|=[dxb][¢

[c|?+|a]?—2¢-a=8
|z|*> + 38 — 12]z| = 8
|z|> —12|z] +30 =0

12+ V144120
B 2

|z
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ol

()}
==
|
—_

|3 xb| =v27

|@ x b) X z| =\/ﬁ(6+\/5)?

%(6 +6)

72. (c)

NAGPUR

A - 5!=120

GB5! =120 240
NA®4! = 24 264
NG®4! = 24 288
NPB4! = 24 312

NRAGPU =1 313

NRAGUP 314
NRAPGU 315
73. (d)

g() = h(e™) - "™

g'(x) = h(e*) - e . h'(x) + e"®n/(e¥) - e*
g'(0) = h(a)e"@n'(0) + e" Oh’'(a)
=2+4+2=4

74. (d)
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Q(3.,3.1)

P(a,B,y)

RQ =vV1+64+4 =169
RQ =?-8j+ 2k
RS=?+j5—k
_ RQ-RS ‘1—8 2
IRQIIRSI

3
cosO = —_—

V23 RQ \/6_9
RS = 3V3
VI _ s
V23 69

QS = V42

V23

sin@ =

area = 2QS- RS = V42 - 3V3
A =9V14

A2 =81.14 = 14k

A(5-2)

6,1)P

B(8,3) D C(h, k)
Slope of AD = 3

Slope of BC = —%

equationof BC=3y+x—-17 =0
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slope of BE = 1

Slope of AC = -1

equationof ACisx+y—3=0
point C is (—4,7)

76. (d)

sin5x € [—1,1]

—sin5x € [-1,1]

7 —sin5x € [6,8]

1 E[l 1
7 —sin5x 18’6

77. (b)

) it 7k

ax(@+N=12 1 -1
11 0

=i-j+k

@x@x))yxi=k+

>

(@xExD))x)xi=j—k

1
area flz (; — i) dx

x2

[lnx + g]j

a 1
ln2+§—a=loge2—7
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7a =2

7a—3=-1
79. (a)

i sec? xdx
a%tan?x + b2

lettanx =t

sec?dx = dt

dt
aZtZ + b2

J

1 dt
_f—z

e ()

1 1t _1<t )+
azbal‘l ba C

%tan‘1 (%tan x) +c
on comparing % =3

ab=12

a=6b=2

maximum value of

6sinx + 2cos x is V40

80. (c) |A| = 3

Jac (—4adj (~3adj(3adj((2 A)—l))))|
| —4adj(—3adj(3adj(2 A)~1)|?
45|adj(—3adj(3adj(2 A)~1))|’

212 . 312|3adj(2 A) 1|

212,312 . 324|adj(2 A)~1|®

212 . 336'(2 A)—1|16
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1

212 . 336

|2 A|16

1

12 . 236
2°7-3 28| A|16

1

12 . 236
2°7-3 248 . 316

320

_ 7—36 . 220
236—2 -3
m=—36n= 20
m+2n =4

81. (17)
E + 3] is discontinuous at x = 2,4,6,8

Vx is discontinuous at x = 1,4
F(x) is discontinuous at x = 1,2,6,8
Ya=1+4+24+6+8=17

82. (61)

2b? a 4
—=9%9and +-=+—

a e \3

Equation of tangent y = v/3x — /3

m =3
c=—3

Condition of tangency ¢ = +vVa?m? — b2

—V3 = /3a% — b2

3 = 3a% — b?

6a2—9a—-6=0

2 —-3a-2=0

2a° —4a+a—-2=0

(@a-2)2a+1)=0
1

=20r ——
a or )

whena =2, b2=9puta=2in

2 4 V3
—=—=e=

e /3 2
Which is impossible

%7 JEE MAINS PYQs
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83. (3660)
S =1+x)+2(1+x)?+3(1+x)3+..+60(1 + x)°°
1+x)S= (1+x)%+-... 59(1+x)°° + 60(1 + x)¢*
1+x)(1+x)°° -1
x5 = L . D71 6014500
Putx = 60
_61((61)°° - 1) o1
—608 = ————~ 60(61)
on solving 3660
84. (23)

f03 [x2]dx + f03 [XZ—Z] dx

1 12 V3
=f 0dx+f 1dx+f 2dx
0 1 V2

+f 23dx+ [ adx + [ 2 5dx
+f\/\/g6dx + f\/\/f7dx + fngdx

+ff0dx+fj§1dx

+ffzdx+ff§3dx+fj§4dx=31—6x/§—x/§—x/§

—2v6 =7
a=31b=—-6¢c=-2

at+b+c=31-6—-2=23

85. (71)
a=1- 132CCSS
b=3
c=3- 192%5
d=1 192%5

u=0.a+1.b+2.c+3.d=1.25

0’=0.a+1.b+4.c+9d—u?
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105
2 "~
% =176
Ans. 176 — 105 = 71

86. (39)

b? + c% — a2

A=
CoSs 2be

2 82+c2—7

37 2x8xc

C=9

Cosc=72+82 92 2
2X7%X8 7

49cos3C+ 42

49(4cos3C — 3cos C) + 42

3

49 4(;) —3(;) + 42

m+n=32+4+7=239

87. (43)

a, =A+2+k

s8]

, =—21—5]+ 4k
3i—j+k
—31 4 2§ + 4k

A+2)i+7—3k=3, -3,

ol o~ ..?l ol
Il

X g—= —6f — 15j + 3k

44 |—61—12—105—9

V30 J(—=6)2 + (—15)% + 32

44 |61+ 126]
V30 330

132 = |6A + 126|

A=1,1=—-43
|| = 43

88. (4)
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a10+310+\/§(a9+ﬁ9)
2(a8+p8)

o®(a? +v2a) + p8(B? + V2P)
2(a8 +B8)

8a® + 88

2(a8 + BB) =4

89. (38)

D:D1:D2:D3:0

2 7 3

D;=|3 2 4|=0=>pu=-39
1 p -1
2 7 A

D=|3 2 5{=0=>A=-1
1 -39 32

A—pn=38

90. (3)

(€Y + 1)cosdx + eYsinxdy = 0
= d((ey + 1)sinx) =0
(e¥ + 1)sinx=C

It passes through (g 0)
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