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Physics
Section-A
1. (a) The direction of propagation of light is perpendicular to the wave front and is symmetric about x, y and z axis.
=~ Angle made by the light with x, y&z axis is same.
~ cosa = cos B = cosy(a, B&y are angle made by light with x, y&z axis respectively)
Also cos? a + cos? B + cos?y = 1 [Sum of direction cosines]
1

sa=cos l—

V3
2. (d)
a

[P+W](V—b) = RT

~[a] = [P][V?] = MLt T72 L6 = ML> T2

[b] =[V] =17

[ab™2]=ML> T2L ¢ =ML!T?
Dimension of energy density.
3. (a

Wr=20x1=20]

1
~ AKE=20] = Elwz
I =MR? =10 x 0.12 = 0.1 kg m?
1

20=Ex0.1xw2

= w = 20rad/sec
4. (b)

1 cm

r—B
!
1AC

‘Ak---- 30 cim -4 60 cm >A'

2em

o

f=20cm

Location of image of A :-

111 1 1 1 1 L
—_,—— e,y —— = D — = — D =
v u f v 230 20 v 60 " cm

LS m=2

Since size of object is small wrt the location hence
dv=m?du=dv=4x1=4cm
h; = mhy = h;j(dy) =2X2=4cm

~ Angle made with principle axis = —45°

5 (b)

3

Final charge distribution will be
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Plate 1 Plate 2
ol Lo
2|2 22
30
Fret = Hq
6. (b)
27 kny/hr — 0 km/hr

GOCI

27
~ 'V, = river flow = 27 X cos 60° = > km/hr
Time taken = 30sec.
27 5
2S=Vt=—Xx—x%x30m=1125m

2 18

7. (b)

L - &

q P 9q

(0, 0, 0) (d, 0. 0)
LetEp =0
kg k9q
“x2 (d-x)?
d—x d

=

=3=>x=-—
X=y

X
« co-ordinate of P is (%, 0,0)
8. (c) GivenV = 4.2 volt

=~ Energy supplied by battery

=vq = 4.2 X 5800 x 3600 X 1073 ] = 87.696 K]
~ Energy stored in the battery when fully charged
=87.696 k] ~ 87.7 k]

9. (a)

. T
X, = 21/7sin (St + §)
From phasor,

27
60° =
V7
~ Amplitude of resultant SHM = 7
2V7 x/3/2 V21 3
b= tan_l—/1 =tan ! —= tan_17

~ Xg = 7sin(5t + ¢)
ag = —7 X 25sin(5t + ¢)
s amax = 175 cm/sec = 175 x 1072 m/sec
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10.(a)
Sol. We have
=0+ =>x=w—-1)

U
H = Hollr = Uy = —
Ho

Ly = (% — 1)
11. (d)
400 Q
- Ay, T Vi
25V Ol 5V

!

From the circuit diagram,

_20 1
"= 200~ 20
ai= 100 A = 10 mA = Load current
Also,V;, =5V
R =— =0 =500Q
L™ 10x 103
12.(c)

Sol. For adiabatic process, dQ = 0
-~ Molar heat capacity = 0
+dQ=0=dU=-dW

Also dU = LnRdr

13. (¢)
Since the lamina is equilibrium.
10N 10N
p 8
F‘_ —>10N
i ‘
L 150N
(@)
10N

“ Fnet = 0&Tper =0
To=10{—Ff/=> F=10N

14. (c)
RT O “h"“"""h
e )
—X—)P
_ i
L7 2R
B2 - Blsin3 9
B, s M3 64
L -t
B, " 5) T 125

15. (b)
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T =1Zper =2 Zye2 =3
15t excited state = n =2

2nd excited state = n =3
From the given statements only A & B are correct.

16. (b)

M, ¢

2

12

,_Mfz_a
“ =48 T

17. (b)

Uz .U1:.U2—H1

(A) Coefficient of viscosity

] =[M'L™" T

(B) Intensity [I] = [M! L0 T3]

(C) Pressure gradient = [ML™2 T~2]
(D) Compressibility [K] = [M™! L! T?]
19. (d)

mg

qE = mg
7] =
d 2¢& - ms
_ 2gomg
q
2x8.85x 10712 x 100 % 107 x 10

10 x 1076
o =17.7 x 1071°C/m?
o = 1.77nC/m?

g =
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20. (¢)
hc

KEpax = 7 —-¢

p = /2mKpax

2m(7-9)

in equilibrium

Fext + Fw = Fp

= Fext = Fp — Fy

= (Py + pegh)A — (P + pwgh)A

= (ps — pw) ghA

= (1500 — 1000) x 10 x 3 X (100 x 10~%)
=150 m

22,(25)

N
£=2m;Y=2x10"—
m

(%)szzx(g)

1 1
u :Eyg{? :EXZ x 1011 % [SX 10_3]2

=25
23. (6)
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21 f 302 31 20\ =
=>— 1—(—) +— 1+(—) = sin—
a a a a 6

Here A = 628 nm

After solving
A=6.07um
24.(3)
Ya fA + 2 fB
YB - fA X fB + 2
3+2 (6+2)

X
3 T (6+2)+2

_ 5 8 _ 40
3710 30
40 4 1
30 ' n
40 1 1
5 ——1=-
30 n
=>n=3
25.(10)
X1+Xy
Vavg t1+t,
3x
50 x+7
7 x 3x
5" 2v,
50 _ 5/2
"7°1,3
5" 2v,
1 3 7
ﬁ_ —_— T —
5 2v, 20

3 _3
2v, 20
=v, =10m/s

26. (d)
Aromatic compounds
+ o+ = - +

OO gdoa

6] (c) (d) & M
(a)

a, ¢, d, e, h follow Huckel's rule

() []

+ ()
o) (2)
(Not Aromatic)

b, f, g, are not aromatic, these compounds do not follow Huckel's rule
27.(c)
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Br
KOH /v B
Ethanol, A B
Br ( ) Rr
(A) (C)

NaNH,
Ale.
/ﬁ']/ 22580 oy _cH-C=CH
O = ©)
(E)
Butan-2-one
28.(c)
Sol. The order of first four elements of group-17 are as follows.
F < Cl < Br < I (Covalent radius)
Cl > F > Br > I (Electron affinity)
F~ < CI” < Br~ < I~ (Ionic radius)
F > Cl > Br > I (I® ionization energy)

Electron affinity order is irregular.
29. (d)

¥'d JEE MAINS PYQs

As temperature increases solubility first decrease then increase hence Ky first increase than decrease also at moderate

temperature Ky value He > N, > CH,.
30. (o)

r « n?
()=
(b) - rs =

2
E (%) =2
() r. (4) T4
r_ (%) 2
(d) ry - (2) - 4
31.(d)
It is free expansion of gas = P.; = 0 Where
w=0,q=0andAU=0
32.(d)
PS=PA)XA+P]§XB
1 3
500 =200 x -+ P§ - —
L
Pg = 600 mmHg
As Py < Pg = Ais least volatile.

|O\ [l )
o)}

=4

33.(0)

CaCO5 + 2HCl — CaCl, + CO, + H,0
Moles of CaC0; = == = 10
Moles of HCl = 076><2—50— 0.19 (L.R.)
Moles of CaCl, formed = -~

Mass of CaCl, = => x 111 = 10.545gm
34.(c)

When equal volumes are mixed molarity reduce to half.
For precipitation Qgp = [A*2][Y™]? > Kgp
2
(1) Qsp = (1.8 x 1073) (g x 10-4) < Kgp
(2) Qsp = (107%)(0.4 x 1073)% < Kgp
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(3) Qp = (1071027 > Ky,
@ Qsp = (2x104) (2 102) <Ky

35.(d)
Lone
. pair
Molecule Hybridisation 1]\)41 pole on the
oment
central
atom
SO, sp? Nonzero 1
NF; sp® Nonzero 1
NH,; sp® Nonzero 1
XeF, sp3d Z€ero 3
ClF; sp*d Nonzero 2
SF, sp3d Nonzero 1
36.(b)
OCH,

Phenolic group soluble in NaOH
Benzaldehyde derivative react with Tollen's reagent.
Vanillin does not give self-aldol reaction due to lack of acidic H for condensation.
37.(d)
Isoleucine has 2 chiral center
Glycine is optically inactive
Aspartic acid also contain COOH group at the side chain.
Cysteine easily dimmerise due to free SH group
38.(d)
Basic strength of amine depends on hydrogen bonding and electronic inductive effect.
NH(Et), > N(Et); > NH,Et > NH; > NH, — NH,
39.(b)
Ga < Al

= The metallic radius order of Al&Ga is B<~ T <In<Tl
(due to poor shielding of d-subshell electrons) = The ionic radius order of AI"3&Ga*3 is B*3 < Al*3 <
Ga™3 < In*3 < T¢*3
40. (d)
In octahedral complex (CN = 6) If A, < P.E. , then high spin complexes are formed If A, > P.E., then low
spin complexes are formed But in tetrahedral complex (CN = 4)
A; < P.E., then mainly high spin complexes are formed and rarely low spin complexes are formed.
41.(c)

CH3COOH

2CuS0, + K, [Fe(CN)g]  —
Cu,[Fe(CN)g] + 2 K;,S0,
(Chocolate brown ppt.)
4FeCl; + 3 K,[Fe(CN)4] —
Fe,[Fe(CN)¢ls + 12KCl
(Prussian Blue ppt.)
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H,OH

N
3ZnCl, + 2 K4[Fe(CN),] -
K,Zn;[Fe(CN)g]l, + 6KCI

(White or bluish white ppt.)

42.(a)

Moles of 'C' = —1'46—0033
oles O —nCO2—44— .

Molesof 'C' = W, = 0.033 x 12

0.567
18

Molesof '"H' =2 X ny,o =2 X = 0.063

Mass of 'H' = 0.0063
Mass of Oxygen(0) = 1 — (W, + Wy)
=1-(0.033x 12 + 0.063 x 1) = 0.541gm

0.541
Molesof'0' = ETS =0.033

Empirical formula = CH,0
Empirical formula mass = 30.

43.(d)
H H H
d- |
H-C=C-CH-C-C
I m o Iv-
CH,

IT most stable carbon radical due to resonance stablise
I least stable carbon radical due to no stabilising factor.
44, (d)

Rate of hydrolysis o< Leaving group ability.

o

CH;CH,-C-Cl »Et-C—0-C—CH; > Et—C-OEt>Et-C-NI
® @ ® ©

45.(a)

Given A is rarest, monoatomic, non-radioactive p-block element and form AX,Y type of molecule.

~ It is concluded that it is Xe

It is given the electronegativity of A is less than X & Y

It is given the electronegativity of X&Y is highest and second highest respectively among all element.
~ X&Y are F& O

. Compound is consider as XeOF, with square pyramidal shape.

Co has highest standard electrode potential (M*3/M*2) among Mn, Cr, Co, Fe
- Complex is [Co(CN)¢]*™ and its splitting is as follows.
- electron in e, orbital is one.

47. (6)

QH, + 2Ag* > 2Ag + Q + 2H*
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0.06
E = E<> —_ Tlog[H+]2
E = E° —0.06 x log[H*]

He (H+)_E—E°_O.4—O.1
P = =08 ) =506 ~ 006
03 _:

T 0.06
1 1
pH+ NH,X=7— Epr - ElogC

1 1
5=7- E X pKy — Elog(lO_Z)

48. (372)

O
I\ /U\ H
o

g CN- =0

0
H /\J\

H.C™ N\ O~
HO” g0~ (f |
H

Molar mass = 372gm
~ 0.1 mole has = 372 x 10" 1gm
49. (74)
CO(g) + 2H,(g) = CH;0H( g)
t = 0 0.1 mol a mol
teq 0.1—x a-—2xx=0.04
=0.06 =a—0.08
=0.23 -0.08
= 0.15 mole
V=2L
T=500K
l)total = Sbar
N7oa = 0.25 = 7 mol.

RT

P, =n X —
total total Vv

= 5 = (0.06 + a— 0.08 + 0.04) x

= 10 = (0.02 + a) x 0.08 x 500
= a=0.25-0.02 = 0.23 mol

K CH30H X[ / ]

0.08 x 500

" Xco XX&,  (PD? 0.06 x (0.15)2
"~ 6x(0.15)2x 16" 25

100 x 100 100 x 100

- = = = -3
~2ax225x25 135000 O *=74x10

50. (2435)
ti/2 < [ A]p = Order = zero
Ay 1
ti, =5~ = Slope = -— =76.92

2K 2K
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1
K=3%7692

1
= — = ——X D = 2.
[Alip = —Kt+ A, %oz X 10+25=2435

= 2435 x 1073 mol/L
51. (b)
Sol. 2% - 38 . 5¥

B 50 50 50 50
B [3 ] * [32] * [33] * [34]
=16+4+5+1
=2
Maximum value of n is 22
52. (¢)

a
ae = V10 and EZ

=>a’=9ande =

Now (ae)? = a? + b?
10=94+b%2=b%=1
2b% 2@1

a
= 9(e? +¥)

_ 9<1O+2)
~"\9 '3
=10+6
=16
53.(c)
1111122200
10!

No. of sequences = T & 2520

Note : Sequence can start with O .

54. (b)

(sinxcosy)(f (2x + 2y) — f(2x — 2y)) = (cos xsiny)
(f(2x +2y) + f(2x = 2y))
f2x + 2y)(sin(x —y)) = f(2x — 2y)sin(x + y)
fQx+2y) f(2x—2y)
sin(x +y) sin(x —y)

Put2x+2y =m,2x—2y =n

fm) — f(m)

oJgel

sin (%) sin (%) -f
m
= f(m) = Ksin (?)
X
f(x) = Ksin (E)
K X
f'x) = - €08 (E)
Putx = 0;5=2=K=1
, 1 X
f'(x) = —cosz
1 x
f'"(x) = —Zsinz
4" (F) = (~sm (%)) 24
_TH_
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55. (d)
|Al =0
af+6=0
aff = —6
a+f=1

>a=3=-2
3 -1
a=lg 5
» _[3 —-1113 -11_3 -1
el P | P o P
~AZ=A

A=A =A=A"=A

(I1+A)®

=14 8C, A7 + 8C, A® + ---.+ 8Cq A8
=1+A(8C, + 8Cy + .. 8Cy)

=1+AQ%-1)
1 o0 765 —255
_[0 1]+[1530 —510
=[766 —255]

1530 —509
56. (a)

10
(x+1) (x—-1

2 1 1
(x3 +1 —x3) (x—xZ)

(b (588

1 1,10
= x§——)
G
10-r _r
Trer = C(x) 3 (=1)"(x)2
10 —r ro
3 2

(20 = 2r) —3r =0
= 10¢,(Z1)* = 210
57. (c)
2v/2c0s% 6 + 2cos @ —vV6cos O —v3 =0

(2cos 6 —V3)(V2cos@ +1) =0

0 V3 -1
CoOSU = —,—
242
Number of solution = 8
58. (a)
Let a; = a, common difference = d
72
a’l + a3 + as + b + a23 = _?a

12 72
7[2a+11x2d] =-%a
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72

12a + 132d = —?a

132a + 132 x 5d = 0

a=-5d
gaa+m—1m)=o:—um+nd—d=o
59. (d)

f'(x) = 6x? — 18ax + 12a?

f'(x) = 6(x% — 3ax + 2a?)

roots are a, 2a

p>?=q=>a%=2a

a=2

f(x) = 2x3 — 18x2 + 48x + 1

f(3) =37

60. (a)

2 +k?z "
k+tz

|z|%k = 2

k=2

point p(2,4); center (1,2)

distance from circle

(x—1)?+ (y — 2)? = 1is max

if(OP+r)=vVI+4+1=+5+1

61. (c)

Leta = a;i + a,j + azk

d=k

a-b a-c a-d

bl fel  [d]

2a; —ap +2a3; aq + 2a; — 2a;

3 - 3 %
By solving
7 9 5
al = ,az = 'ag = —_—
V155 V155 V155

62.(b)

R ={(f,9):f(0) = g(1) and f(1) = g(0)}
Reflexive: (f,f) € R

= f(0) = f(1) and f(1) = f(0) » must hold

= but this is not true for all function

so not reflexive

Symmetric: If (f,g) ER = (g,f) €ER

Now, g(0) = f(1) and g(1) = f(0) - true

-~ symmetric

Transitive : If(f,g) € Rand (g h) € R

= (fh) €R

Now (f,9)€R = f(0) =g(1) and f(1) = g(0) (g h) € R = g(0) = h(1) and g(1) = h(0)
For (f,h) € R weneed f(0) = h(1) and f(1) = h(0)
Now f(0) = g(1) = h(0) and f(1) = g(0) = h(1)
Hence not transitive

63. (a)
X2
x%(ax) + (¥ — 1) (1 + T)
lim 3 =3
x—10 8x

ZX—T—ﬁX




Ke-

-+ @y -Dx?+ax?
lim =3

*20 2-B)x— %x3

a
y—l,[3=2,T=+3:>a=—4

B+y—a=7
64.(b)

31 B
A=12 a -1|1=0
1 2 1
3a+4f—af+3=0
3 1 3
As=|2 a -3|=0
1 2 4

9a¢+19=0
-19 6
“=—5F=1
= 22 —9a =31
65. (b)
a'®+ B0 =123
a+p=1
a’+ g% =176
al + 8 =47
Py = Py + Pg

x?=x+1=>x*-x-1=0
at+pf=Lap=-1

1 1 a+p 1 1
-4 —= =—:—1,—_
a B af -1 af
66. (d)

0.3
©.3) P(3+/2 cos, 3sin )

il BN
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!_/aﬁm

PS+PS' =2 x3V2
b? =a?(1—e?) =9 =18(1—-¢e?)

1
:e—ﬁ
Directrixx=z=¥= 6
V2
PS -PS' = i(3x/§cos¢9 - 6)i(3x/§cose +6)
V2 V2

1 2
= §|18cos 6 — 36|

(PS- PS,)maX = 18; (PS- l:’S,)min =9
sum = 27

67. (b)
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QR=35

M(51 — 3,24+ 1,31 — 4)

Drsof PM =51 —-3,24—-1,34 -7

Drsof line L = 5,2,3

PM 1L

> BA-3)5+R2A-1)2+BA—-7)3=0

=>1=1

~M(2,3,-1)
PM=+vV4+1+16=+21
Area =%x5x\/2_:%

2m—5V2In=0

68. ()
Ar(A BCD)
= \/(Ar(A ABC))? + (Ar(ACD))? + (Ar(A ADB))?2

=52+ 6%+ 72

=110

69. (d)
1 a 1 0 a 1
2 1 0]—I=[2 0 0
a 1 2 a 1 1
|Al=—4=>2-2a=—-4=>a=3
[(@a+ 1)adj(a — 1)A| = |4adj3 A|
= 43|adj3 A|
=43 x |3A]P7! = 64|3 A)?
=64 x (3%)?| Al?
=2°x3°x16
2Mm % 30 =210 x 36
~m=10,n=6
=> m+n=16
70. (a)

A=

e,

S /N\60°
(1. 0)

.
v =4x

2t—0

tan60°=2—=\/§$t=\/§
t2—1

= P(3,2V3)

Circle ;
x—-DE-3)+@-0)(y—2V3)=0

%7 JEE MAINS PYQs
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atx =0

=3+y2—-2V3y=0

=>y=\/§=a
5a?% =15

1. (8)

f — 1 — al—Xx
(X)_ex—l_e
f(x)=2fx)=1
1

ex—1:2
x=1—+¥n2

f(0) = el = 2.71
f(e3) = el¢’ € (0,1)
3

1-n2 1 e
I=f 2dx+f 1dx+f 0dx
0 1-In2 1

=2(1-In2-0)+1(1-14+1In2)+0
a—In2=2-1n2
a=2
a’=8
72. (36)
f"(x) = f(x)
= f'(x) - f"(x) = f'(x) - f(x)
(f'(x))*  (f(x))?
= = +C

2
= (f'(0))? = (fx))? + C'
£(0) = 0,f'(0)=3 = C' =9
A (F'())? = (fx))* +9
£'(x) = /(FC))Z + 9
dy
f \/m=f dx=>ln|y+w/y2+9| =x+C

= f(0) = 0 = C = #n3

=>y+4y?+9=3e*

atx =¥n3;y =4
~ 9f(¥n3) = 36
73. (22)

\\ L //

J2 2
4 2 4
A=f0\/4+yfly—f0\/4—y;1y—f2\/?dy
3 3

_<<4+y)3> +<(4—y)z> _(y_z>
=73 3 3
2 0 2 0 2 0

802 40v2
T\/_—16=T\/_—16
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a=6=16

a+pf =22

74.(2477)

1<a<ar<ar?<40

(IfreN)

Ifr=2
1<a<2a<4a<40
ae{l,.... ,10}

Ifr=3
1<a<3a<9a<40
a€{1,23,4}

Ifr=4
1<a<4a<16a <40
a €{1,2}

Ifr=5
1<a<b5a<25a<40
a € {1}

Ifr=6
1<a<6a<36a<40
a € {1}

(P =%=%40) as per NTA forr € N

m + n = 4949

If r € N (also possible)

3

)

ar? = %'a = 4k

= a=

(4,6,9)

(8,12,18)

(12,18,27) 4GP

(16,24,36)

—E 2 _ 2_58 = 4k
r= > ars = 2 ;a=
(4,10,25)

(1) GP

4 , 1l6a

r=§ arc =———->a=9k

(9,12,16), (18,24,32)

(2) GP
—E 2 _ 2_58 = 9k

r= 3 arc = 3 ;a=

(9,15,25)

(1) GP

r—E ar? —Z—Sa'a— 16k
45 1677

(16,20,25)

(1) GP
_ 6 2_36a_ — 95k

r= < arc = 25 a=

(25,30,36)

(1) GP

Total =18 + 10 = 28
P 28 28 7

40C, — 9880 2470
75.(768)

m+n = 2477
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x=y=3
xty=3
Centre (a, 0)
a—0-— 3‘
r=|———
V2
circle(x —a)? + y? = (a _ 3>2
R

passes through (—9,4)
2(a® +18a + 81+ 16) = (a? — 6a +9)

a®?+42a+185=0
(a+37)(a+5)=0

>a=-37,-5
—-37-3

r = =20V2

-

Ty = |—— =42

2 | V2 ‘

|r2 — r2| = 1800 — 32| = 768

¥'d JEE MAINS PYQs




