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1. (1)
sina+cosﬂ+cosa sin COS( ﬂ)_I_COS(Ol—,B)

cosff sina sinf cosa s1nﬁcosﬂ sina cosa

=2cos(a—f) ! + !
sin((a+ﬂ)—(a—ﬂ)) sin((a+ﬂ)+(a—/3))
2><g 2><g 2><g><ﬂ
3 N 3 _3°9
1,2 2022 51 2 22 5| 4-40
33 3 3 33 3°3 81
48

4 . .
-3 = Required answer is 1

=10y(v2)=8

2. (8) MNP

2 , log, 9 1 81
5 5 !logz(x +1)dx + ! (2"—1)3dx=210g29—1=10g2(?j

GIF of log, (%j =5

(16(log5 x)3 —68log; x)(log5 x)=-16

4. (1)
log, x=t=4t*-17 +4=0
t2_17i\/172—82 _17£15_ 1
2.4 8 4
1 1
:>log5x=i2,i§:>x=252— \/_T
Product = 1
3 2
. 3 2 5
5. (5) x>0 X 6
Al |4* - 1)A4-
6. (3) 14 -(B-1)4-4=0

|A[¢0:>]A2—(ﬂ—l)A—ﬂ!=0:>!A+1HA—,3|:O

|A+120=|A- B = 0:>ﬁ——:>9,8 3

7. (7)
S,
AR
PR=SR, =6

. a . a
S\R, :SlPsmE:ﬂsmz
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2

@sm(“j: SR,SR _b _
9 9

8. (6)

a
W

o 1
In APOR = = =Sag=———...(1
© sin30°  sind° 2cosl10° ¥
In APSR=—L =1 peing® =sin40° .. (i)
sin40” sind
From equation (i) and (ii)
. sin40°
afisin@ =
P 2cos10°
. 0 . 0
hrfisin @ = 2sin40 2sin40 _ secd0’

sin80°  2sin40° cos40°
i <sec40’ < \/5

B

10. (a, b, c)

Also g(x)<1+2" at x=0,1

—\2 1
o=1+il,=(z) +=,1,,1, €
11. (a) Let z Integers

1
:>|a)|=,/112 +L =z + 7

|z
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1
=|z|* +—| i =17+ -2
z

=)z (1 + 1 =2)|z[' +1=0

2, 72 2, 12 A2\
:|Z|4=(11 + 17 2)i\/£11+12 2) -4

[43 +3205 jm
2

=lzl= where /,=6,1, =3

12. (c, d)

27 r R+r 1

sin| — |= = =
(271} R+r r . (7[)
sin

n

R T R T
—+1=cosec—=—=| cosec——1
r n r n

For n=4, £=(\/§—1):>R=r(\/5—1)

r

For n=8, £>(\/5—1):>R>(\/5—1)r

For n=5, R =(cosec360 —1) <1=R<r
r

For n=12, %z(cosedSO—1):E=(ﬁ(\/§+1)—1)<\/§(\/§+1):>R<\/§(\/§+1)r

r
13. (b, c, d)
ab=0
=3+b,-b,=0

:‘B‘:,/Hbf +b}
= (B[ = /287 +6b, +10 = [2(b,) (b, +3)+10

= ‘13‘ = 2b,b, +10

= ‘13‘ >10 ("2 b,b, >0)

Also, cxb=a-c
3‘0‘3‘0‘3‘0‘S\/11

If ac=0=> H =0=c¢=0= a=0(which is not possible)
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12x
yelz"ze—2 12cos| ZX |+ Zsin| ZX ||+ ¢
12 T 12 12 12

J’_
12°
:>y=;2 12cos| ZX |+ Zsin| ZX |- 12¢71
. 12) 127 (12
12°

15. (a) Required number of ways
=coefficient of x2+ coefficient of xy+coefficient of y2 in (3x+3x2+x3)4(2y+y?)*

= Required number of ways =(6.34 +4.33)><24 +3*x6x4+3*x4x8x4
=21816

16. (a)
5 3
D) 1 1
M= 2 2 |-p43
R B
2 2
, 10 0 1 1
A = ,whereA =
0 0 -1 -1

2022
g [”zAj :1+%><2022A

[ 3034 3033
[ -3033 -3032

17. (c)
( )
G

P(GKJ P(G)

i
16
8

\@m

15 5
312 80+40+36 52

8 1616

5

d+
16 16

18. (b)
% 161 +9n —4nr —3n*

rn)=n+3

p— Anr+3n°
167 +9n

~ 4nr +3n°

(16x+9

limf(x)zf

o o 4x+3

W |

l

N

dx

1

I 4x+3

0

:4_§1n(1j
4 \3

19. (3) Fis passing through origin, so torque of F is zero
So Lof the particle about O is conserved

So Lo :(%ﬁﬁjjx(l)(—ﬁ% ﬁj+%kj
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j ok
200
—ﬁﬁ%

=§(yvz —zvy)—j(xvz —zvx)+k(xvy —yvx)
so xy, —yv, =3

20. (2)

OTh—o'P +43He+23

(from consv. Of mass no and charge)

So n—“:ﬂ=2
2

Ny
21. (5)

R,=1Q r=0.2mm
f '“""'"""‘""""‘"""-"" 1sr
A B
1/2
p dx 2p
R =1L =
40 {I)‘ T (r+4rx) 3zr
1
_ (P dx 20
Ruo = ‘,'. 4 (r+4r7r) 157””2
() ==L = ()22 = x5
1577 3’
22. (4)
o Y Y &
[B]=[e] [M.] [b] [K]
[B]=MT 1"
[e]=T"
[h]=ML*T

[K]=ML'T*I”
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0

MT T =[IT[* [M]'[MUT | [ML'T 17 |

1=B+y+d (1)
~2=a-y-45 (2)
-1l=a-29% (3)
0=2y+30 4)
On solving equation (1), (2), (3) and (4). we get
a=3
y=-3
6=2
=2

j
a+pf+y+d=4
23. (4)

1/3 60

d 113 450451

1sin 60° =—3r
2

r=45

V3

7s1n 45° = \/gsin r

r, =30’

(6 ()
ﬁ-i- > + 2\/5 Xl’l—ﬁ
n=4

24. (3)

Flux through

hemisphere =

ql2eq
e G
h Flux through
Cone = q/2¢g

9 _"q
€ 6¢

Flux through cone =

n=3
25. (6)

For />, it oscillates with frequency 1 \/E
2r \'m

And for [ </, it oscillates with frequency ZL\/E
T Nm
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Therefore T =7 ﬂ+7r n
kl k2
0.1 0.1 70

=7 |——+,—— |=—=7=6x
0.009 0.016 12

67w =nr
n=6

1 1 1

_— =

-x =30 -10

x=15cm

1 1.1

v u f

1,11

-x (-u) f

1 de 1 du

__+__:

X dt utdt

d_(_)d_

dt u) dt
15Y

(2 =0)=—{ 52 [

v, =——[vm —15]

v +v =15

v =3cm/s

27. (b)

for re[0,1];p=kr

for re[l,rB];pzﬁ
r

total charge of the configuration is q

1 B
q= I(kr)47zr2dr + I%4m’2dr
0 1 7

For r, =\/§;q=k7z+2k7r=3k7r
2

1

(37rk) k

Electric field just outside Bis E=

4r e,

2 =
7 2¢,
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For r, :E;q =kn+ 57k =06kr
2

. . . (67!k) k
Potential just outside Bis v=——"F%<=

4r e, (3] o
2
For r, =2;q=kr+12krx =13kn
For r, =§;q=k7r+21k7r=227rk

1 (227k) 22 &

4r €, (25] 25 <,

Mag. Of E just outside B is

4
28. (a,b,c)
10 iel in Req = %%ﬂ
AN
(1)
0.50
A B A B
10
—AAWN—— - 16
20 Rea ﬁn
—AAAA—]
(2)
30
S AL s A—

A B A B
If 6v voltage source connected to both circuit

Pa% voltage constant

R>R, PR<P
If 2 Amp current source connected
PaR
B>h
20 n Ry ® '51"
AMAIWA M "/V\‘N“
M
AMANA
050
. - : 2
10
— WA
0
—AMWA—
Re= - 0
30
2 —ANMAN—] AN
&0
—AWA—]
_— ) e - .
A B A B
6’ 6

B
i)
11

11
O>h

P=i’R R,>R ..0,>0,
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29. (c, d)

(Conducting)

Isothermal process T=constant
PV = constant

BV, =BV,

Pl+4—T i;zRf: P2+4—T f;zRg
R )3 R, )3

4T

3 P+—
(ﬁj ) Rz
R | AT
2 P1 4+ —

1

Adiabatic process PV’ =constant PT>*=const
(Insulating)

P\
L2
P, (TJ

Fa=—ck
_L. 12 (Given)
4 4 ¢
99 _ 4 (1)
2¢,
For equilibrium at z=2,
q0 Z :
F =F, = —|l-———— |=c from equation (1
o ( mj auation )

S22 |-is £ 3.7 Provise
VR +22) 4 R +z* 4 7

Z>1.13R: Fo>F, Particle reaches origin
Z<1.13R; F1>F; Particle reaches back to z=Z¢
31. (a,b)
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Path difference
Ar =(MB+BN)—AC

Ar = (nxsini +n,d cos6) — n,d
cosé
Arznl(dtan@)n—zsin¢9+n2dcose— nyd ("~ x=dtan&;n,sini =n, sin o)
n, cosd
-2
Ar=M+n2dcos0— nyd
cosd cosd
n,d| sin® @ + cos® 6 —1
Ar=— [ ]zo
cosd
32. (b, c,d)
Volume of gas at B is
100 3/5 .
V,=| — 0.8)=0.4m
(] ©9)
w,, =2l Vs _ gory
y—1
Wy =PV, In2=84kJ
W., =0
33. (b)
Ve =2R@

At point of contact
Ve =0,R= @y =20
Angular momentum of disk B with respect to center of A is

= a)o )+ M (2Rw)(2R)

= {Mz J(2a)) +4MR’ ®

=5MR*w..n=5
34. (a)
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Solving the above 2 equations, we get (a)
35. (None)

LC.= E =.005mm
100

I 4x0.25+(20—4)x.005—1.08mm

I 4x0.25+(16—4)x.005—1.06mm
g, - L06+108
2
_.01+.01
m = 2 -
d =(1.07+.01)mm
36. (c)

=1.07

Ad .01

L2
B‘u_z‘) O/ E
~

N > -
C s L4 J
F }
'
L 3us | ¥

v
A G

Bree =Bus + Bpc + Bep + Bpe + Ber + Brg
Bus =Bpe =Br¢ =0

Bas = ::Z—Oisin450 [—k}

Na,SO, ——2Na* + SO~

0 0.036 0.018

HSO] = H' +S0;"

| 1 0.018 (Q > K so the reaction will go in backward direction )
(1+a) (1-a)(0.018-a)

o .
=1 =]

1%(0.018—a)
Now, 0.012=——"— "~/

a=0.006
[50;]=0.018-0.006=1.2x10" M
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PbSO, (s) = Pb** (aq)+SO; (aq)
S (0.012+5)=0.012
_1.6x10°

0.012

S y=06

0_
P OPS =iX,

38. (5) P
60-59.724 . 0.1

1 X
60 0.1+100
0276 . 01 . 1
=1X

=1.33x10°

=ix
60 100.1 1000
LI
60
i=1+ (n —l)a
4.6:1+(n—1)0.9
n=5
39. (7) Let ) the molar conductance by Z, X,
For the graph

339=4° — b

339=4) —bx0.01 (D)
336=1° —bx0.04 .. (2)
On solving, we get, 1’ =340

Now, 25m+100p =250 ... (3)
100m+80n=440 .. (4)
50m+80n=340 ... (5)

On solving (3), (4) and (5)
We get, m=2,n=3,p=2
Xe+O,F, > XeF, + O,
40. (2) (7)
2(%er +2H,0 - 2Xe+4HF + O,

Per mol of P, 2 moles of HF will be formed
41. (6)
AgNO, — Ag + NO, T +%02 )
NO, — One unpaired electron
O, —» Two unpaired electrons
ols’ <ols? <025’ <o2s” < 0'2pz2 < 7r2p§ = 7r2p§ < 7r2p;1 = 7r2p;1

Number of antibonding electron in O, =6
42. (2)
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\ H
('Hg"c. T—C—CH;
H
e -
[
Br
lalc KOH
cH H
H
| ,-r/ New, B (I
= | c= _—CH;
[ ] ;'; : I/\l/ TS
b \/|
trans cis
43. (0)

H

B e

/\/tg\/\/ O W0 ARG
lK.\’ln()‘
OH

|
NeOH /\/C=()

Zalbe slecrrolysis C=0 ¢
n - Hexane ¢ Koo deambs "N\~

ONa
|

l Cr,0,,770 K, 20 atm

'(); [ Zn, H.O

H3C OH

O = 8]
A + 0%)
HO CH3
U)\._(K()
H'_;(‘. OH

! S = configuration

1 R - configuration
g
Only 2-chiral molecules are formed.

45. (b,c) As per the law of multiple proporation, if P and Q form two or more compounds, then
the ratio of the masses of one of the element (P) that combines with fix mass of Q bear a simple

whole number ratio.
Now
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Compound % of P % of Q

1 50 50
2 444 55.6
3 40 60
OR
Compound % of P % of Q
I 50 50
2 40 50
3 33.33 50

(a) Given that formula of compound 3 is AQ,and that of compound 2 is RO,
Then compound 3= £, ,0;

Compound 2= PO,

So, ratio of masses of P in 3 and 2 which combines with fixed mass of

15 5
=—:3=—
© 4 4
. . 3333 5
But from table 2, ratio of masses of P in 3 and 2 :4—0 :g

Since two ratio are not same, so option (a) is incorrect.
(b) Empirical formula of compound

P
40 _, 3
20 2

Q e a4 |
45 3

So, empirical formula of compound 3 is RQ,

(c) Compound 2=PQ or BQ,

Compound 3= PQ,

So, ratio of masses of P in 2 and 3 which combines with fix mass of Q is =4:5 which resembles
table 2.

(d) Empirical form of compound should be PQ, and not PO

46. (b, c, d)

(@) AS= nF(%j
oT

=an£=nR=2R('.'n=2)
F

Incorrect statement.
(b) Ecen for the given cell is +ve

S AG =—ve

Since, As=nF [—aE""” }
oT

SAS =+ve

Correct statement.

(c) Correct statement because racemization involves formation of a racemic mixture
(d) Correct statement because number of particles are increasing

47. (b,c)

BZ H6 + (]VH3) Hightemperature ( BN)x

B,0, + NH,—~5B,0,2NH,—2—5(BN)_+H,0

2 B + 2 NH3 Hightemperature 2 B N + 3 H2

Since, Boron is not a compound, so option (a) is not correct.
48. (a, b, c)
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(i) CaCO,—2—CaO+CO, T
Si0,+ CaO — CaSiO; 1

Flux

Gangue slag

(ii) Pig iron contains 4% of carbon.
(iii) C(s) +CO, (g) - 2C0(g)

49. (a, c)
HG—C. % f)
. C—CH, CH,—CH,
C':H —'*[Cl <|‘
C/ 2 (0 c/ Ha
) HO’ Yo @ Ho” Vg
S(:QI:.!
J
Y
CHy- CH, CHy- cn,
R) o \\
50. (b, c)

(i) Polymerization of chloroprene gives synthetic rubber

(ii) PVC is thermoplastic polymer

(iii) Ethene at 350-570K temperature and 1000-2000 atm pressure in presence of peroxide initor
yields low density polythene.

51. (b)

X=8xl+6><l+lx8
8 2 2
=1+3+4=8

2r=£a;
4

B

r=——a

8

Packing fraction= number of atoms x volume of one atom

x100%

volume of unit cell

3
8x4x3.14x£\/§aj
3 8
x100%

a3

=35%

52. (c)

CIO; +CI” — ClO,

2CIO, +20, — CLO, +20,

53. (c) Pb(NO,), + 2NaCl — PbCl,

PbCL, +2HCI - [PbCL, ]

54. (c) Lobry-de-Bruyn-Van Ekenstin rearrangent]
CH,OH CHO
=0 HO——H
HO—t—1 HO—{—H
+ dil. NaOH &= H——OH + H——O0H
H——OH H——O0H
CH,OH CHyOH

CHO
H——OH

HO-—1+—H
H——OH
H——0H

CH,OH
Glucose Fructose Mannose




