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1. (d) = Z[mR? + m,R3]

7
= g[5(10)2 + 10 x (20)%] x 10~*
I =63x% 1072 kg m?

I =0.63 kg m?
2. (a) By mechanical energy conservation
q=2e P
/ —— target
@' """"" | | material

o particle S d

q,=7Ze
(Me); = (Me)¢

PE; + KE; = PE; + KE;

k(2e)(Ze
0+7.9x106x1.6x10—19=#+0

~9x10°x2x (1.6 x1071%)%? x 79
T T 79X 106x 1.6 x 10710
For diameter = D =2r = 5.76 X 107* m
3. (b)Let 3 =Eq
+Q
< E 2@

0

=288x10""m

ZEU 300E"

+Q\Q kAo

Ener = 2E(0s30°(—1) + 2E,sin30°())

_2kQ[v3 1,
—77(‘1“51]

Y

e=Bv/

o =
P

mg

at equilibrium (Or for terminal velocity)
Bv¥
mg = iBY > mg = (T) B¢
mgR

V= gz
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2GM |2Gxpxi™R
5 (V. = = = —3=>Veo< pXR
(Ve)s P 0. 1PA 0 1RA
(Ve)a A

(Ve)s 1
(Ve)a 10 \/

10 x 1000
Ve)g=——F7——

10v10

R, R,
MWV MWW

= 100v10 m/sec

N
W
N
A4

R, = 8Q

20

——

u A0
2
60°

ucos60° =

20

<||l\)
N ©

2 2
40
u=-—

V2
u=20v2m/s
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8. (d) According to pascal's law pressure at any point in liquid at rest is same in all direction.

It exist at every point in the liquid not just at boundaries. So statement (a) is false.
For interior molecule net cohesive forces are zero statement (b) is correct.

9. (d)
A

B

LED
5 Q

LED will glow in forward biasing :
P higher potential - 1
Q lower potential - 0

10. (a) Initial configuration

4m L
CW Ly,
G2
G, |1 o Ly
10y;) B¢ r

m 2m

F=2V2—;
r

New configuration
3m

3m

Gmm,

~4m

I
L e G3p,

o.-‘ ....
Gmm,, F 1 2
F' =10 >—=2V2.—=—
r2 F' V10 /5
o= 2

11. (d) hv = (4 x 4.002 — 15.348) x 1.66 x 10727 x (3 x 108)?v = 14.94 x 10'°kHz

P—s[Je— (P + dP)
A[(P + dP) — P] = (dm)(w?x)
(dm)
dpP = Toozx
gp = DA
also [PM = pRT]
_PM
P=RT
dp = (ﬂ) 2xd
= RT wW~ Xax
jrodP oM.
PA P RT
PB (1)2‘€2M
n(})-
P, 2RT
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Mw?$?
PB = PAe 2RT

13. (a) Let|R = ]

3R 3R

R T T
T, =100

using (i) and (ii)
120 = 1100 — 11 Ty
Tg = 89°C
using (i) and (iii)
Tg = 73°C
14. (a) Initial configuration
+5cm —4cm

0.10cm /\V
VA

1 1 1

1 —
f 5 4 20
f=—-20cm
u=-10cm
1
v
v

1 1
f

u
uf

w

New configuration
+5cm —4cm

\Yi
AN
1cm
18t refraction

u=-10cm,f=+5cm

0 10cm

uf
v=——=+10cm
u+f
m= -1

214 refraction

u=+4+9cmf = —4 cm
f _—4
u+f 5

!
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15.

16.

17.

18.

19.

o= ()

m, 2 5 5
— = — X ===
m, 3 4 6
(a)Equilateral prism.
A =60°

pSinr, = 1.sine = 1
i 1 1
inr, =—=—
TR

rz = 4‘5O

S o :j&—r2 = 15°
(d)PVY = constant
TVY~1 = constant

TVY~1 = G) 8 V-

4 = 8(Y_1)

22 — 23y—3

2=3(y—-1)
5

Y73

Gas is a monoatomic gas
(c) E = 10xi + 5yj

Vat (10,20) = 500V
AV— [E-dp

500 —V, = —f (10,20)

0,0) (10x1 + 5yj) - (dxi + dyj)

5,,21(1020)
500 — V, = — [SXZ +%]
©.0)

400
v0—500=(500+5x7)—(0—0)
Vy — 500 = 500 + 1000
V, = 2000 V
()

T = V/(qE)? + (mg)?
(d) (A) F = Kx

[MLT=2] = [K][L]
[K] = ML® T2
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21.

22.

Ke-

(B) Thermal conductivity

dQ kA

— = —AT

dt ¢

M2 T-3 = [k]L? K
L

[K'] = MLT 3 K™!
(C) Boltzman constant
[K] = ML2 T2 K™!
(D) Inductive reactance
[V] ML2T3A™!
o A

=ML2 T3 A2

I
o

Magnetic field through the coil is
B = (Bc, —Bc, )i

¢ = (Bc, — Bc,)A
_dd)
- dt - - -
Find the direction according to Lenz's law
If coil move away then magnetic field decreases & vice versa
(600)

e =

B
P A A
L, $520
5m§25
10m AV
40 m
S5m

L

2

Point B will 10" maxima
Ax=L,B—L;B
L, B=+/20%2 + 402 = 20vV5m = 44.6 m
L, B=+/40%2+302=50m
Ax=50—44.6=54m
AX = nA
54=10X%XA
A=0.54m
V=fFfA

324

f:m=6OOHZ

#n=
_® 45x10" 3

- _Z 8
Tk 3 x 106 2><10

<lo
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23.

24.

25.

n=>2
n =/ Hr& (b =1)
2=[e

e =4
(100)
H=1

Y

VA

Y

R=50
) H1:H2—H1:>1_-5_l:1-5—1
vV u R v oo 50

V =150cm

X — measure from center
x=V—-R

=150 —-50 =100 cm
(16)

O

(T,R)

m; = “R% Tip

(T,,R)
m, = TR3 T,p
[ = m,R3
)

11 = 12
mRZ T;pR? mR32T,pR3 T, 1
= $ —_—

2 2 T, 16
(20) L =10x 1073H
N = 10*
L
111k
{——ww
10V 10Q

I, = 1—3 = 1 A (max current)

[=—
e
BZ
Eq=7—
219
B = ponl

L = pon?mR?¢
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26.

27.

28.

29.

30.
31.

32.

pon’I?

2
41 x 1077 x 108 ><i2

20T

e2
(d) Co®* — 3 d® = t72%eg®, unpaired electron = 0

Ed=

Fe3* - 3d° = t55 ey unpaired electron = 1
Cr3* - 3 d3 = t;7" ey unpaired electron = 3
Mn®* > 3 d* = t3'7'eg® unpaired electron = 2
(c)Consider the structure of HNO;

.®

(") .
H \' !/N\ l..@
O L]
1:-0
2:-(+1)
3:-0
4:-(-1)
Formal charge = valence €'s - non bonding e's
( bonding electrons )
2
(d)
H H
_() CHC/KOH, CHO N
(i) H@
(Major) (Minor)
(can be separated by steam distillation)
2
(b) Eq = —Ryy X

AE =2.18 x 1011 x 1077 x 12 [12 22]

= 1.635 x 10718 Joule/atom
= 1.635 X 10718 x 6.02 x 1023 Joule / mole
= 9.835 x 10° Joule / mole

¥'d JEE MAINS PYQs

(c) Element E is N, the species is NHf, among B, C, N and O, N has highest first ionization energy.

(a) 2Al1(s) + 6HCl(aq) — 2A13* (aq) + 6Cl~(aq) + 3H,(g)
Mole of H, produced
= 2 x mole of HCI used

= % x mole of Al used

From Henry's law :

P(g) = Ky - X(g)

logP(g) = logKy + logX( g)
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33. (d) Cu —> no reaction

CuSO4 [Cu(CN)4] -3 no sulphide ppt

perfect complex

34. (b)Order of nucleophilicity :
I© > C,H;0° > PhO® > Fe
35. (b)Option (A) W = —nRT In
_—2><8.314><300 ( 3

1000
=—-115K]
Option (B)
W= =Py [V; = V1]
= -3[3-1]
=6k
Option (C)
AU =nCy,A T
1w 3 y 8.314 x 320 100 K]
- 2 1000
= 3.99
Option (D)
AH=nCpA T
—1 EX8.314><337 K =7k
13 1000 )=

36. (c) Nitrobenzene does not give Fridel-Craft acylation since it is highly deactivated ring.
37. (b) For I 5t order reaction

Rate = k[A]
with decrease in concentration of A , rate of reaction decreases.
38. (a)
List-11 Name of
List-1 Reagents Reaction involving
carbonyl compound
Wolff-
NH .
A. 2 1. Kishner
— NH,, KOH Reduction
B. | Ag(NH;3),0H l. Tollen's Test
Ag. CuSO0,,
Sodium Fehling's
c Potassium V. Test
tartarate, KOH
Clemmensen
D. | Zn - Hg HCI . Reduction

39. (c) HF < HCl < HBr < HI (bond length order)
F < Cl < Br < I (radius order)
PH; < AsH; < NH; < SbH3 < BiH3 (Boiling point order)
Maximum possible covalency of phosphorous is 6
40. (d) C4,H,,04; + H,0 E CeH1204 + C¢H120¢
D- Glucose + D fructose
[a]D-sucrose = +66-5°' [a]D-Glucose = +52'5°!
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41.

42.

43.

44,

45.
46.

47.

48.

O( D-Fructose — —92.4°
= Sucrose is dextrorotatory and hydrolysed product is laevorotatory.
(©)

NaNo2
BT2

COOH COOH

(c) Rate of Sy1 « Stability of C® formed

(1) and (I1) are unstable due to Bredt's rule, (I) has more +I effect.
(<@ <@ <@av)

(b) XF5 = BF;; sp?

YF; = NF;; sp3

(d) Chlorocylohexane is more polar due to - effect of -Cl,

%7 JEE MAINS PYQs

Whereas chlorobenzene has —I > +M, so it is less polar & also has partial double bond character.

(b) Ky depends on the nature of gas and solvent.

B
(66) CeHio = CeHyoBr
Molecular mass of CgH;(Br is :
12x 6+ 10+ 160

72+ 10 + 160 = 242

%ofBr—@xwo

% of Br = 66.11% = 66%
(4) Elyy = —0.44 — (—0.90)
= 4046V

Applying Nernst equation :-

0,06
Ecen = Ecen ——logQ

006
cell = 0.46 — Tlog 10

Ecell =4 X 10_
X=4
—30000
(1303) 10% T =10 T
6000
e T =100
6000
——— =2In10
T
_ 6000
T 2x%x2303
T =1302.64 K
T ~ 1303 K
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49. (43) lodine gives violet colour

50.

51.

52.

53.

54.

Atomic weight of I

m
0 = X =X
% of | Molecular weight of Agl W 100

127 y 0.12 100
~ 2357 0.15

% of I = 43.23% ~ 43%
(33) —1.664 x 10* = —8.3 x 300 InK,,
InKp = 0.693
Kp =2
40%P,
2= 9
1—a?

a=—

V3

100
a=(5-x107)

= (33.33 x 1072)1/2

(c) AC = 31+ 6] + (A — 5)k

V-AC=1=23+6+A-5=19+36+(A—5)2
D C

1/2

>,
rg

A B
=>A4+81+16 =A% —-101+ 70
A >4 3
= = — =
18 .
~ Quadratic : 9x2 — 18x + 5 = 0=>X=§,§
10 -1
.‘.2(1—[3: =3

(b) R=1{(3,3),(7,8),(11,13)}
to make it symmetric (8,7), (13,11) must be added.
(d)

'\,(=1+)(2

N
Y

-2 xi=-1 1

[ G- - +x)dx 20

LIB-0-+x)dx 7
~m+n=20+7

=27

(b)Req. probability = 1 - (product not divisible by 3)
Multiple of 3 = 16

Not multiple of 3 = 34

=8

¥'d JEE MAINS PYQs
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55.

56.

57.

58.

59.

34¢, _ 664

50C, 1225
(a)f(x) — X2025 _ X2000
2000)1/25

f'(x)=0:>x=(M

= a(say)
80\%° -1
_ _ — (X .2 _gn80. _q1)-81
£0) = 0, £(1) = 0, f(a) = (81) — = 80% - (-81)
(b) Let P(2A + 1, =31 — 1,A)
Then 4A% + 9A% + A2 = 16 - 14 = A = +4 = —4 (nearer to origin)

P(-7,11,—4)

2 -1 7
1 2 3
Shortest distance = % ]1 =
1 2 3
2 1 1
28 47
Vi+25+9 45
(d) XP(x) =1

=9k + 10k? =1

1
:>10k2+9k—1=0:>k:E
P(3 < x < 6) = 3k + 3k?

(b) Case Ix < —4
X(—x+4)+3(—-(x+2)+10=0
X2 +7x—4=0

7+;/6_5 ol 7—;/6_5

Reject Acept

Casell -4 <x< =2
xx+4)+3(—(x+2)+10=0
x2+x+4=0

D<O0 No solution
Case lllx = —1
x(x+4)+3x+2)+10=0

x> +7x+16=0

D<O No solution

= No. of solution = 1.

(d) 6/, f(t)dt = 3xf(x) + x3 — 4
Diff. both side

6f(x) = 3xf'(x) + 3f(x) + 3x2
3f(x) = 3xf'(x) + 3x?

>Xx=—

%7 JEE MAINS PYQs
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60.

61.

62.

= f(x) = —x? + Cx
atx=1y=1=C=2
f(x) = —x? + 2x
f(2)—£f(3) =3

(b) y = 1-ax
Put this in equation of hyperbola

o, 9(1—0(X)2_9
S X 2 =

(4 —9a?)x% 4+ 18ax — 45 =0
- line does not intersect hyperbola

~D<O0
2
——>0
> 9>
> o€ V5 U V5
—00, — — —, 00
¢ '3 3
Here§z0.74
(c)
P(1,2,a)
y—71 z=7
2 22

Q(5.b,0)
Point M = ( —+1, —) satisfies the line

b
3—-6 2+1—7_ 2

2 —2
b—12 c+a-—-14
4  —4
>b=8.()&c+a=18 ...cccrr... (ii)
Now PQ L L
= (4i+ (b —2)j+ (c—a)k) - (3i + 2j — 2k) = 0
=>1242(b—-2)—2(c—a)=0
=26+(b—-2)—(c—a)=0
=>b—-c+a+4=0
=>8—-—c+a+4=0
=>c+a=12 ... (ii1)
From (ii) & (iii)
c=15&a =3
Soa?+b? +c?2 =9+ 64+ 225 =298
(@(x—2)2+(y—1)2%=32&x+ 1?2+ (y+4)?>=r?
[r{ —=ry] <cicp <1y 41,
r—3<J@+1)2+(1+4)2<r+3
Ir — 3| < V34&r +3 >34
—V/34 <r—3<+/34&r >34 -3
ie.r=(3—+34,3+34) N (34 — 3,0)
ie.r € (V34—3,V34+3)
~ap = (V34 -3)(V34+3)
=34-9=25
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63.

64.

65.

66.

67.

68.

2 31 ., M3 21
(dA=]; 5]:>A =21 34]

|A2025 _ 3 A2024 + A2023|

— [A2023( A2 _ 3 A 4 1)

= |A]2023] A2 —3 A 41|

=1.|182 %3 =160 — 144 = 16

5—x
X

@-1<

2
5—x

> 1&x < 10&x # 9
2x+ 3

(5—-x)?%—(2x+3)? < 0&x < 10&4x # 9
x+8)(3x—2) > 0&x < 10&x # 9

= (—o0,—8] U [2,10) — {9

<&10-x>010—x#1

+3

2
> (@+B+y+8) =6(-8++10+9)

=70

_rT/2 1
(C)I_f—n/Z [x]+4dX

-1 dx o dx o dx n/2 dx
=) ez tiagthiz+i 5

1 T 1 1 T 1
_E(_1+§)+§(1)+Z(1)+(§_1)§
I 7T
=20 60 60D

(d)Letl+x=r
~S=1r+2r2+3.r3+--..+100rt% . .. (i) (AGP)
rS=1r2+2r3+4-..499r1% + 100010t ...

(i) - (ii) gives
o (1+x)t01 N 1 N 100(1 + x)10t
B x2 e X

- coefficient x*8 in S
101
= — coefficient of x*8 in & 4 100.

X2
Coefficient of x*8 in 13
= 100 101(,,—101C,,
(@) (x1y1) = (3tf, 6t)&(x,y,) = (3t3, 6t;)
tt, = —4
X1Xz = 9(t1t2)%, y1y2 = 36t1t;
X1Xz — Y1¥2 = 9(16) — 36(—4)
=144 4+ 144
= 288
(c) tan™14x + tan~16x = g
4x + 6Xx s
)t

= tan~ ! (
M1+ 2ax2
10x 1

=5 = —
1-24x%2 3

= 24x% +10V/3x—1=0

B —10v/3 ++/300 + 96

N 48

X
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V396 — 103
TR
Only 1 solution in (_%ﬁg)

69. (a) xdyx—zydx _ ,/xi:yz dx

y y2\ 3
=>In|l =+ 1+—2 =Inx+Ink =Inkx
X X

Sy + Ry =k
0+1=k
=y +/x2 +y2 = x2
y+4/9+y?=9
y=4

70. (d) Sum of first 4 term S, = 6

~(2a+3d)=6>2a+3d=3 ... (i)
Sum of first 6 terms S = 4
2(2a+5d)=4=>2a+5d=7 ... (ii)

eq. (ii) — eq.(i) .
(2a+5d) — (2a+ 3d) =§—3

>d=—

4

eoen()

SlZ - 6<_?) - —22
71, (49)(9 + 70 — 7@?) + 02°(9 + 70 — Tw?)?® + 0" (9 + 7w — 70?)2 + (14 + 7(0 + ©2)) ™ (9 + 7w —

Tw?)?°(1+ w + w?) + (14 — 7)%° = 729 = (49)*°

5
6
5 11
2a+3( €)= —s
{Zx

Hence, M = 49
1 3 3 -3
72. (18) A(—-1]| =13 andA3]= 19 ]
0 2 | 2 —24

det. (adj. (2adj( A + D)) = |2adj( A+ 1)|2 = 64|adj( A+ )2 = 64| A+ 1|*
=3 =

0 a b —a= a=-—
LetA=|-a 0 c]=>< —b+c=2 }=> b=3
-b —c 0 3a+2b=-3 c=5
1 -3 3
~|A+1==|3 1 5(=44
-3 -5 1

73. (16) [ (tanx)~'/2.sec®xdx
= [ (tanx)~'/2(1 + tan®x)3sec?xdx
Put tanx =t
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74.

75.

= f t11/2(1 + t2)3dx = f t1/2(1 + 6 + 3t% + 3(4))dt
- f (V242437243 732)dt

2 6 2
=-3 (cotx)?/% — £ (cot)>/2 — 6(cotx) /% + 3 (cotx)™3/2 + C

=Py =2,p;=6,p3 =6ps =2
&q; =9, =593 =1,q4, =3

15 15:-2-6-6-2
P1P2P3Ps — 16

d10293ds  9:5°1-3
(4) Use sin(A + B)sin(A + B) = sin?A — sin’B

cos(A + B)cos(A — B) = cos?A — sin?B

c0s60°cos36° V5+1 V5+1 (/5+1)2 3++5
sin30°sin18° /5 — 1 8 Vs+1 4 2
a=3;=1

So, (a+B) =4

(660) Case 1:

2 from AB, 2 from BC, 1 from AC

(00 ()=en4-20

Case 2.
2 from AB, 1 from BC, 2 from AC

() () (;)=6-5-6=120
2) \1) \2/ B
Case 3:

1 from AB, 2 from BC, 2 from AC

REEHE R
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