Section A : Objective Type Questions
1. The work done bya gas molecule in an isolated system is
given by, W =of% o, where x is the displacement, k is
the Boltzmann constant and T is the temperature, o and
B are constants,

Then, the dimensioris of p will be

a. [MZL Tz] b [Mo ,LTD} & [ML T'_Z} d.[M L2 T3

2. Two stars of masses m and 2m at a distahice d rotate
about their common centre of mass infree space. The
period of revolution is

. 3
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3. Four identical particles of equal masses 1 kg made to
move along the circumference of a circle of radius 1'm
under the action of their own mutual gravitational
attraction. The speed of each particle will be

(1+2I)G

c. G+ 2J‘ 2)

4. Moment of inertia (M!) of four bodies, hawng same mass
and radius, are reported as

k=M of thin circular ring about its diameter, .
Iz = Ml of circular disk about an axis perpendmular to the
disk and going through the centre, .

15 =Ml of solid cylinder about its axis
and f, = Ml of solid sphere about its diameter Then,

_(1+2J_)
—(2( 1

TT

b. I1+I_=,<12+I4 -

5
: aht+l=l+ —2-14

'c b=l =ly<ly d. ;1=12.=,-3>;4 :

- 5. Conslder qu satellltes S1 and S2 W|th pEI"IDdS of

revolution 1 h and 8 h respectlvely, revolvmg around a
_ planet in circular orbits. The ratio of angular velocity of
“satellite S, to the angular velocity of satellite 5,5 -+~

o) PHYSICS

6. Eachside ofa box made of metal sheet in cubrc shapeis
o at room temperature T, the coefficient of linear
expansion of the metal sheet is a.. The metal sheet is
heated uniformly, by a small temperature AT, so that its
new termperature isT + AT. Calculate the increase in the

volume of the metal box.

a. 4maoAT _ © b.4d%AT
c.%'na%ﬁT_ o d. 30%AT

7. IfY, K and n are the values of Young's modulus, bulk -
modulus and medulus of rigidity of any material,
respectively. Choose the correct relatlon for these
parameters

ay=—K_mz b= Nm?
M+ H-n
k="M _\m2 'd = K Nm?
o3 : ey

8. If the velocity-time graph has the sh'a'pe'A'MB what would
be the shape of the correspondmg accelerat:on -time

graph?
Velogity (v)
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9. nmole of a perfect gas undergoes a cyclic process ABCA
(see figure):consisting of the following processes. o
A-> B : Isathermal expansion at temperature T, so that
the volume is doubled from ¥ to V2 = 2'|£i and pressure

F- 728 S0 INRCEI : M R DTN -V A [ .

changes from p, top2 : T
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B— C :lIsobaric compressmn at pressure b, toinitial
volume 1.

C = A: Isochoric change Iead!ng to change of pressure
from p, to p,. ‘

Total work done in the complete cycle ABCAIs

Jo!
Pip--v- e A
pz ’—_.._____‘_.,_-_CI . : 15
‘ S
, . ,
] 1 "
Vo V=2,
a0 b. RTIN2

. nRT(ln 24 1] _ d. nRr[lnz,-l] _
5 3

10. Match List-I with List-lI; -

“Listr Listell -
A Isothermal 1. Pressure constant
B. Isochoric - 2. Temperature constant .
C. ‘Adiabatic’ 3. Volume constant
D. isobaric’ 4. Heat content is constant. ©

__Choose the correct answer from the options given below. -
.. A. B C.D | AB . ¢ D
‘a1 3 2 4 b3 2 1 a4

c 2 4 3 1 d 2 3 4 1

In the given figure, a mass M is attached to a horizontal~
spring which is fixed on:one side to.arigid support; The
spring constant of the spring is k. The mass oscillates on
a frictionless surface with time period T and amplitude A,
When the mass is in equilibrium position as shown in the
figure, another mass mi is gently fixed upon it. The'new
amplitude of oscillation will be

i .
R —
ko R
M
[~
N
LT Z iz \

12 A cel £, o’r' emf6V and internal resistance 2Qis

- connected with another celi E, of emf 4V and internal

| resistance8Q (as shown in'the flgure) The potential
dlfference across points X and Y is

P ﬁ X ':EIQ v
I 1 ‘
6v,2Q 4V 80
€56V

~d. 100V

13. A cur'r_en't thfough a wire depends on time as
T=tigt + Bt where oy = 20A/s and B =8 As™ 2. Find the
charge crossed through a section of the wire'in 15 s.
a.260C b 2100C
€. 11250 C __d.2250C; N

14. Two equal capacitors are first connected in seriés and

- .thenin parallel. The ratio of the equwalent capacrtles in
the two cases will be
at:2
c.4:1

b.2:-1
d.1:4

15. A cube of side o has point charges .
+ @ located at'each of its vertices except at the origin,

where the charge is— Q The electnc t"eld at the centre of

cube is-
Q4o
sof1—a
e +0
+Q _Q.. ;.z
—a— 14
'. Q ‘
+ +
31F1t8(}0 (x y Z),.
+
BJ_ neoa (x+ y z._}
Liiie2Q
c. +
: 3\f—neoa ( y ..Z),

16 It an emltter current Is. changed by 4 maA, the collector ‘
current changes by 3}5 mA The vaiue of{j WIIE be

Cos




i February Attempt

' Online JEE Main 2021 3

17. Inthe given figure, the energy levels of hydrogen atom _
have been shown alongwith sorme transitions marked A,

B, C DandE. The transrtlons A, Band Crespectlvely
represent

““a. The first member of the Lymar series, third member of

22. Anunpolarised light beam is incident on the polariser of

a palarisation experiment and the intensity of light beam
emerging from the analyser is measured as 100 lumens.
Now, if the analyser is rotated around the horizontal axis
- (direction of fight) by 307 in clockwise direction, the

24. Ahydraulic press can lift 100 kg when a mass m is placed

: T S — eV ?

[+ Continuum ™ ¢ IO o intensity of emerging light wili be ....... lamens,

n=5 -0.54 eV , . , ?

| pea ~085 :V 23. Aball with a speed of 9 m/s collides with another ;
n=3 151 eV identical ball at rest. After the callision, the direction of ;»
18 ¢ |D o each ball makes an angle of 30° with the original r

n=2 ~34eV . . direction. The ratio of velocities of the balls after collision
AL E i ' Asx iy, where X is ..
=1 —— 136 8V

Balmer series-and second member of Paschen series.
b. The ionisation potential of hydrogen, second member of
Balmer series and third member of Paschen series. -

- €. The series limit of Lyman series, second mermber of Balmer

18

series and second member of Paschen searias,
d. The series limit of Lyman series, third membe¥ of Balmer
series and second member of Paschen series:

Given below are two statements

‘ .Statement i Two photons havmg equal finear momenta

19,

20

have egual wavelengths.

Statement Il If the wavelength of photon is decreased
then the momentum and energy of a photon will also
decrease.

In the light of the above statements choose- the correct

.answer from the options.given below,

.. a. Both Statement |. and Statement [} are true.

b. Both Statement 1 and Statement 1l are false.
c. Statement § is true but Statement Il is false,
d Staternent | is false but Statement Ilis true.

The focal Iength f is related to the radlus of curvature r
of the spherical convex mirror by
a.f=r . : b.f=-
r s r
= df=+=
cf > f=+ 3

In a Young's double slit experiment; the width of the one
of the slitis thrée times the other slit, The amplitude of
the light coming from a slit is proportional to the

slit-width. Find the ratio of the maximum to the

on the smaller pisten. It can lift ...... kg when the
diameter of the larger piston is increased by 4 times and
that of the smaller piston is decreased by 4 times
keeping the same mass m on the smaller piston.

25. Aninclined plane is bent in such a'way that the vertical

cross-section is given by =—where is in vertical and
g Y 1 y

X in horizontal direction, If the upper surface of this
curved plane is rough with coefficient of friction i = 0.5,
the maximum height in cm at which a stat|onary biock
will not slip downward is . .cm,

26 A, resonance circuit having inductance and resistance.

2 x10"* H and 6.28 Q respectively oscillates at 10 MHz
frequency The value of quality factor of thls resonator is

rl'ake, T :3.‘14}

27. An audio signalv = 20'sin 27(1500 't)'"anfiblitu_de o
~_modulates a carrier o

v = 80 sin 2x (100000 ¢) _
The value of per cent moduiation is ..........

28, In connection with the cireuit drawn 'below the value of
- current flowing through 2kQ resistor is ... x 1074 A,

_AA B
WAWA——

. LAk ]
1 e
. : A

ov, L

_ minimum intensity in the interference pattern
Cadnt b.2:1
c1:4 d.3:1

29. An electromagnetic wave of frequency
'5 GHz, is travelling in a medium whose relative electrlc
“permittivity and relative magnetic permeability both are

2. Its velocity in this medium is ... x 107 m/s.’
SectlonB Numerrcal Type Questions velocity e

30. A common transistor radio set re urres 12 V DC for its
21 The coefF Cient of stat|c friction between a wooden bfock q ( )

of mass 0.5 kg and a vertical rough wall is 0.2. The’

.-magnitude of horizontal force that should: be apphed on:

the block to keepit adhere to. the wall W|IE
be. N [Take, g—10ms 1

-operation. The DC source is constructed by using a
transformer and a rectifier circuit, which are’ operated at -
220V (AC) on standard domestic AC supply. The number
of turns of secondary coil are 24 then the number of
turns of pnmary :

are . .




O CHEMISTRY

8. The major components in Gun metal are

Section A: Object'ive Type Questions-

1. Which of the following are isostructural pairs ? .

A.502” and CrO3~ B. $iCl, and TiCl,

C.NH; and NO; D.BCl, and BrCl,

a.AandBonly b.Aand Conly =~
. c.Band Conly d.Cand Donly

2. In Freundlich adsorption isotherm, slope of AB line is

—

X
m
A
\
LY

Jog
A
kY

log P—

a nwrth(n 01t005) b lognwith(n>1) '

c. Iog wnth (n< 1. . wnth [— =0to 1) ‘
n

3. Consider the elements ‘Mg, AI S, P arid S, the correct
" increasing order of their first ionisation enthalpy |s

a. Al<Mg<Si<S<P b.Mg<Al€Si<p&s "
C.Mg<Al<Si<S<P d. Al<Mg<S<Si<P.

4. Which of the following ore IS concentrated usrng group 1
cyanide salt?

a. Catamine .b. Malachite c.Siderite' :_ d.sphaierite

5. (A)HOCI+ Hy0; — M0+ CF+.0y 7o
(B) b+ H202+ 20H" — 2I‘ + 2H20+ 02 e
‘Choose the correct op‘tlon S " 2
a. H,0, acts as cmdlsmg agent in equations (A) and {B)
b. H,0, acts as reducing agent in equations (A) and (E).
¢. H,0, act as oxidising and reducing: agent respectively in
equations (A} and (B}

d. H,0; acts as reducing and oxrd:smg agent respectlvely in
equations {A} and {B}.

6. Al,O; was leached wnth alkalt to getX The solutlon ofX ‘
-+ 0N passing of gasy, forms Z. X, Y.and Z respectively are
@ X=Na[AlOH),1,Y=50,,Z= Al,0;3 . .
b. X — AOH)s, ¥ = 50, Z= Al,05 ¥H0
e.X= AlOH);, Y =C0, Z = A5
4. X =Na[A(OH), ], Y=CO,, Z=ALO; tzo

X The electrode potentlal of:'l./:'2 +IM of 3d senes elements
 shows positive value for T
a.Fe b. Co ¢ Zn d.Cus

12

10.

11

o !
n_ra. CHS-—“Cl: ?H CH2|

CH3CH2CH3—>CH3CH2CHO _ S
- A Copper at. hlgh temperatur“.and'pressure

b. Cu, Zn and Ni
“d. Al, Cu, Mg and Mn

a.Cuy, SnandZn
c. Cu, Niand Fe

The gas released during anaerobrc degradatlon of
vegetation may lead to. .. :
a. acid rain

c. corrosion of metals

b. global warming and cancer
" d. ozone hole

Which of the following compound gives:pink colour on

_reaction with phthalic anhydride in conc. HZSO4 followed

by treatment Wlth NaOH?

HO™

What is the maJor product formed by HI on reactlon w;th
OHa,_ cr—z\ .
/C \CHé’ 2
Hy” | :
g CH3 ’

Chy - " CH,

CCHg R g CHy
CHQ-“--:‘-*-“ IR TEE X ER I
c. | . d. CH3+C§)H_.—CI:H—~70H2_—70H3

CHy—C—CH—CH,
| | o . CHy: |
CHa e

Which of the foilowmg reagent is used for the followmg
reactlon 0

b. Molybdenum oxide -
€. Manganese acetate

. CHS—-CM(|3H--CH3 I

Ry, A2 e .l ITH

£3Y

i
[

s

PRt

e

e TG S i SN 51 <)

e

o S

i

—— —em LalE

“d. Potassium permanganate '
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13. The product formed in the first step of the reaction of =~~~ - ChHs CH
Br Do C. A‘.

_C_HQ—CHQ—‘CH—CHZ——?H.V_—CH?, wih excess oM T RN !

Br ||
d A OHC—CHyCHyCH, —C —CH,
MG/ELO (Et = CyHg} is . o
0

a. CHS_CH2_°'CH CH2"""CH CHa il
s B: HOOC — CHECH2CH2 c——CH3
Hy—CH— CHy— CH— CHy— CHy -
cH . - : 16. In the followmg reaction the reason why meta-nltro
: path SRRV R product also formed is
b. cHy—cHC | :

N

CH—CH,

€. CHy—CHy—CH—CHy—CH—CH5; . . SRS Conci N0, =
CHy—CH;—CH—CH,—CH—CH; ~ ~ R ggg; H2304' NO
0, _

d. CHyCHy—~ CH— CHy—CH— CH3 o ' : R [A] ‘ 4”’ 2%
| s 51% '
. MgBr
@, —NH, group is hlghly meta dlrectlve

14. What is the final product (major) ‘A’in the glven reaction? b. —NO, substitution always takes place at meta—posmon

CH, OH o . ': - ..~ & Formation of anilinium ion
CIIH o o o +.odi, Low-temperature - : e e -
CH3 HCE ; Ma;or product D ¥ A and ‘8 in th _e__fo:l_lqwir_)g reaction are : o

.‘.-‘

a NH,
S ' S CHS
[#

H\

NaNOHCI
aNOa/r @

SNCLHCIH0"
KCN ) L (6)

¢ Tow—ow ool
15 Identify producfs .A and B

. Q/CH& . EEP S . b. L
. Dil.KMno, . CrOs. _ .
- TEmr A B
CHy 0
A ‘OH  8:

CboA .'

CH,
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18. Match List-| with List-il.

List-l : '  List-ll

(Monomer Unit) {Polymer)
A.  Caprolactum 1.  Matural rubber
B. 2-chloro buta-1,3-diene ' 2. Buna-N
C. lIsaprene 3. Nylon-6
E) Acrylonitrile 4

Neoprene

Choose the correct answer from the options given below
a1 2 3 4 b. 4 3 2 1

. 221 4 3 d 3 4 1 2
Out of the followmg; which type of interaction is '
responsible for the stablllsatton of o- hellx structure of
proteins ?

a. van der Waals' forces _h, Covalent bonding

¢. lonic bonding ) d. Hydrogen bonding

19

20. Given below are two statements
Statement | Colotirless cupric metaborate is reduced to
cuprous metaborate in a'luminous flame.

Statement Il Cuprous metaborate is obtained by heating
boric anhydride and copper sulphate in a non-luminous
flarme.

_In the light of the above statements choose the most
appropriate answer from the options given below.

a. Both statement | and statement Il are true,
. b. Both statement | and statement H are false

c. Statement | is true but statement Il is false.

d. Statement 1 is false but statement Il is true.

Section B : Numerical Type Questions

21. 4,5 g of compound A (MW 90) was used to make 250 mL
of its aqueous solution. The molarlty of the solution inM is

x x 107", The value of x is ......... . (Rounded off to the
nearest integer). T '

22. The coordination number of an atom in a body centered 7
cubic structure is . :

{Assume that the lattice is _made up of atoms.]
23. Aproton and aLi** nucleus are accelerated by the same
potential. If &, and &, denote the de- Broglle wavelengths

of Li**and proton respectlvely, then the Value of h— s
_ P

X x‘_10"_ The value of xis areasane s _
(Rounded off to the nearest 'i'nte_ger)' '
" (Mass of Li** = 8.3 mass of proton}

.24,

25.

26.

27

28.

29.

30.

For-the reaction, A(g) — B(g), the value of the
'equilibrium constant at 300 K and 1 atm is equal to
100.0, The value of A G for the reaction at 300 K and 1 .
atmin ) mol™"is - xR, where x s ... (Rounded of'f to
the nearest integer)

(R=8.31}mol" 'K 'and In10=2.3)

When 9.45 g of CICH,COOH is added o

500 mL of water, its freezmg point drops by C. 5°C The
dissociation constant of CICH,COOH is x x 1073, The
value of x is ........ .

{(Rounded off to the nearest integer). -
[K i, 00 = 1.86 K kg mol™ "]

At 1990 K and 1-atm pressure, there are équal number
of Cl, molecules and Cl atoms in the reaction mixture.

The value of kp for the reaction Cl,(g) ==2Cl(g)
under the above conditions Is x x1 0‘1 The value of x is

(Rou nded off to the nearest mteger)

‘The reaction of sulphurin: aikalme medium is glven .
below

S4ls) + aOH (aq) — bS*(ag) + ¢S,05" (oq)+ deou)
The value of o' |s (Integer answer)

Gaseous cyclobutene isomerises to butadieneii |n a first
order process which has a k' value of3.3x 107 % s 'at
153°C. The time in minutes it takes for the
lsomerlsatlon to proceed 40 % to completlon at thls
temperature iS o

(Rounded off to the nearest integer)

Number of amphoteric compounds among the
following is ... :
aBeO e ) b.BaQ'

¢ ee(or-n2 i : d. Sr(OH);

The stepwise formation of [Cu(NH3)4] :s gi;'en 'below
Cut + NH3~e—£-—{Cu(NH P o
ch(NHE;)]-2+ +NH, w-ii-— [Cu(NHQﬂ?* L

[CUNHg),1** + NH; «s"—i*[cd(NH )

[CUfNH;); 1 7 + NH; w—K——[Cu(NH3)4]2+

The value of stability constants K, K, Kg and K4 are 10

1.58 x 10%, 5 x 102 and 10° respectively. The overall
equmbrlum constants for d|ssoc:|at|on of [Cu(NH3)}2*] is
x % 1072, The value of xis . (Rounded off to the
nearest integer) ‘ ‘

i

j
N
]
.
H
'4
I
1
i
.




9 MATHEMATICS

Section A Objectlve Type Questmns

1. Letf R—>Rbedef‘ned asf(x) 2x—1andg R -{t =R
-1/
-1

Then, the composition functicn f(gx)) is

a. one-one but not onto b. onto but not one-one

~ be deﬁned as.glx) =

€. Neither one-orie nor onto  d. Both one-one and onto

andp® + g“=272. Then, p and g are roots of the equation
a.x’-2+136=0, . bix’-2+16=0

c.x2—2x+8:0 d.x?~2x+2=0

3 The system of 1|near equations
3x - 2y - kz =10
2x -4y -22=6
X+2y-z=5m

is inconsistent, if o
'.\ _ 4 . 4

a k3 me : b.k=3m==2
'F-.k,:’D’aﬂf?#-g- . k23, meR

4. The value of - '°C, +2.%5C, 3. ‘5c3 .
=15 %5C,g - ”c + 1“c + 1‘“'c +. McHrs.
a. 215”.1 ERNSSERIN .. _. b 21:; 4
i e

. 4 & . ,l
5 Ife(cos X+ cos® X+ cos® x ..u}lov,ez SatiSf_IES_th_e equation -

SN2 gt & 8= 0, then the Value of

—-z—ﬂ—— (O <X <—-) is
sinx ++/3 cos x Y A
al b3 <3 43
"Xz.,'_,_ i
Jsindbat
6. lim 5 s equa[to ‘
S DX SRR S
a.2/3 o b3z
3 c.1/15 L Neponoain SRS .J‘j d_g L

T The function

—3x 2l e :5 . E
- fix )_———-——ZSinX +1{2x% — ) cos x
a.increasesinrl;w) h. decreases m“-. ]
L. 7 2 - 12"
i "c increases in [—m 1] N d decrease F -'

2. Let p.and g be two positive numbers, suchthatp + g =2

10.

11

12

13,

=[x~ 1}c05[2X —

. A scientific committee is to be formed from 6 Indians
and 8 foreigners, which includes at-least 2 indians and
double the number of foreigners as Indians. Then, the
number of ways, the committee can be formed, is

a. 1050 - - bh.1625
c. 560 d. 575
If f:R — Ris a function defined by

1 o '
]n, where [] denotes the greatest

integer function, then f is

a. discontinuous-only atx =1 .

b. dlscontlnuous at alt integral values ofx except atx= i
c. continuous onlyatx=1

d. continuous for every real x

COs X — smx . SiNX +CosXxY .. ,
If _[ sin™ (*—*J s wherecss
A8 ~5sin2x b

a constant ofmtegratlon then the ordered palr (a b) fs. .
equalto S i
a@n o __b.n’,'s) g
€13 L dg=3)

The area (in sq. unlts) of the part of the cn’cle :
x?+ y? =36, whach is outside the parabola y -9x is

a.24m+ 33 C b.24n-33

c.12m+ 33 C d2m-33

The populatnon P P(t} at tlme t of a certam specnes
follows the d;fferentlal equataon C;_ ~0.5P —450.1f

PO} = 850 then the tlme at Wh[Ch popu!atlon becomes
zera is R

vadfog,9 b.ilog,ﬁ“IS
clog, 18 ime. .  d.2log,18
A man is walking on a straight line. The arithmetic mean -

- of the reciprocals of the intercepts of this line on the -

coordlnate axes IS 7 Three stones A, B and € are placed

at the pomts (1 1), 2, 2) and {4, 4), respectlvely Then
which of thiese stones. IS /.are on the path-of the man ?-

Cadonly.s ... .. -.b.Bonly
c. Conly E AR - 8 AIIthethree
The Iocus of the mlcl pount of'he ime segment;onnlr'g

2i14.

* the focus of ihe parabola y? = 4ax to a moving point of
. the parabola, is another parabola whose dlrectrlx is

a.x=a b,\»eﬂ'
K 2

‘€.x=0 : d.x:g ‘
s _ >
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15. if the tangent to the curve y = x3 atthe point P(t, £3
meets the curve again at Q, then the ordinate of the”
point which divides PQ internally in the ratio 1 : 2 is -

T a. o b 2r3 d. 2t3

-

c. —t3

16. The equation of the plane passing through the pomt

(1, 2, -3} and perpendicular to the planes
3x+y-2z=5and2x -5y -z=7,1is

a.6x-5y+27+10=0
b.11x+ y+ 172+ 38=0
e.bx-5y-27-2=0

d.3x-10y + 22+ 11=0

18

An ordinary dice is rolled for a certain number of
times. If the probability of getting an odd number 2
times is equal to the probability of getting an even
number 3 times; then the probability of getting an
odd number for odd number of times is

a_..:l... . . . P ;.b.i
32 16
a2 B d.l
16 : . 2

19. Two vertical poles are 150 m apart and the height of
one is three times that of the other. If from the
rmiddle:point of the line joining their feet, an observer

_finds the angles of elevation of their tops to be ‘
complementary, then the height of the shorter pole

(in metres} is

a.25 b.30
€. 2043 d.25¢3
20. The statement among the followrng thatis a
tautology is . - .
A AA(AVB)/ ‘ bAv(AAB)

: CLANA— B8 ds—>{AA(A—>é)]

Sectlon B: Numerlca! Type Quesuons

21, Ifthe least and the fargest real values of e, for whlch
the equation z+a |z -1+ 2i = :
(zeCandi=,~Thasa SO|UtIOﬂ arepandq

respectlvely, then 4(p +q )IS equal to .

17. The distance of the point (1, 1, 9) from thespomt of
X - y—
|ntersect|on of the line 7 5= -and the . .
planex + y + z=17is .
a9 b.19Y3
c. V38 d. 38

23

24

25

26.

27

29

-28.

(,:1 2, 3) be three independent events in a sample
pace. The probability that only B, occur isa, only B, occurs
is B and only B; occurs:is y. Let P be the probability that none
of the events 8; occurs and these 4 probabilities satisfy the

‘equations (o - 2B)P = o and (B - 37)P = 2By (Al the
- probabilities are assumed to ile in the lnterval {0 1. Then,

LIRS equal to ........ o

P(8B,)
3 -1 -2
LetP=2 0 o WherecxeR SupposeQ [q,},]rsa

“matrix satlsfylng PQ k!3 for some non-zero keR. if

q23_—§ and]Q|~—'k7 thena?® + k*is equal £0 et

LetM be any3 x 3 matrlx with entrles from the set {0, 1 2}

The maximum number of such matfices, for whlch the sum
of diagonal elements of MTM is seven, IS ........ .

LetA={neN:nisa 3-digt number}
B={9% +2:keN}

andC ={% + /. k e N}'fér'.some 0 <1<9)

If the sum of alf the elements of the set A n (Bu C)is 274 %
400, then ! is equal _

The mm[mum value of o, for which the equatlon
=q has at Ieast one SO|UtIOF1 in (0 E) is.

sinx

1—sinx

T '
I J‘(| x| +]x =2))dx =22, (@ > 2) and [x] denotes the greatest
-
-a

‘integer < x, then I(x + [x]) dx is equal to ........ . ' ; x

a-

If one of the diameters of the circle xZ+ y2 ~2x-6y+6=0
is a chord of ancther circle 'C, whose centre is at (2 1}, then
its radius is ... . . _ ‘ ) |

Let three vectors a, b and ¢ be such that ¢ s coplanar witha
andhb, a-c=7 and b is perpendicular to ¢, where
a=-i+j+kandb=2i+Kk then the value of 2| a+b+c ]2 is

1. .
lim tan tan” | ———— [risequal to.........u
e {Z [1+.r+r2]} > SO _
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%3 Physics
' Te | 2m .4
M@ |12 @ 13, (@ .
200025 | 22.(79) 23, (1) -
£3 Chemistry _
1@ |- 2 (o)
1. 2.6 13
21. (2) 2 (8 3.2

£3 Mathematics

1 @ 20 | 30
1. (6 12. (d}. i 13, (6)
269 | 26 | 2300 |

Note (*} None of the op'tion‘ Is correct.

. Answers

10. (d)
20, fa)

30. (440)

410, (B

20. (b)
30. (1.26)

10, (B

20.@
130.(1)




9 PHYSICS

1.

2

(© Given, work done, W = o-pBle @

where, k is Boltzmann constant,
T is temperature and x is displacement.
2

We know that, %‘F isa dimensionless quantity.

o
[ * ] [M°L°T°] = [oq 1
kT L o
_ [Lzl .
= [o] = T L (@)
~ Since, dimensions of k are o
- k=M K . i)
Dlmensmns of temperature are N &
G EY ' o (i)
Substituting Eqs. (it} and (i) in Eq. (i), we get
fod = — ol
M'PTK '] IKI
[od =M™ 'T4
According to dimensional analysis,
= & ]_ Tol
: 27 _ [MII—lTVZI _ 2214
= [ﬁj—w-—[MLT ]
= 7 Bl=MLT Y
(b} The given situation is shown below
Star-1 Star-2

The gravitational force between these two stars provide the required'

centripetal force for rotation in a circle about their common centre.
Assuming 2rm at otigin, the centre of mass of the system lies at
vz 2mx 0+ mxd _d

2Zm+m : 3
 Fo=F
where, . s gravitational force between them

Hence,

- and F, is centripetal force.

= M—me X
- r2
= 4————“(2“11 (m) =2 mo?® x d = @ = LG;T’
: d 3 d*
- _ 13Cm : M
= o= FE ¢
I We know that, = ETE
T =g_"rt.
®

3.

™

We know that,

= I= in
3CGm
d3

d? . Lo

=27 v Tasing Eq. ()]

cm g Eq. (i)l

Given,m=1kg, R=1Tm

F= Gm,m,
2
r
F= Cmm - Gm
TR 4R?
. 2
and F, = Cmm _ sz
W2R? 2R
Net farce on one particle,
£. =F + F,cos45° + F, cos45°

=F + 2F cos45°

SGm?  HfCm?) 1
4R? 2R? | 2

___sz + Gm?*
4R R?

_Gmf1, 1
R? |4 o

As the gravitational force provides the necassary centripetal force, so

mv?
Fnct - FC - R
Here, F, = centripetél force.
- Gm {_ + L} _m?
R* 14 R
=1 JSmg 29
2V R
1

é - =21l Gl + 2+2)

(d) Let M and R be the mass and radius of four bodies. Then, as per

questlon the:r moment of inertia are

MRE , _MR® MR
27 2 a2l

MR’

L =

1

ol =

| b

“Clearly, §, =1, =1, > 1,




& February Attempt:

Online JEE Main 2021 11

5.

We know that,

L A oAt
v

Also,

' On solvmg, we get

(@) Given, period of revolution of first satellite, .. .
=1h e
Period of revolutlon of second sate[ilte

We know that, w =

4
gl
1l

(= oo

or W, :

. (d} We know that, v = 3o S . (i}

where, o is the coefficient of linear expansion
and v is the coefﬂcnent of volume expansmn

——yAT
W

AV 1_]2,;§;_;‘,.ﬁmmzq(m
5 AV -3a° aAT

(c) We know that
=3K(1 - 20)

= le( —'i) S )
PANETS R SRl

Y=aGeo

R {volume Qf:_éube'% a’]

_=>_. Y LG

On companng Eqs (i and (u), we get

3K 21'|

Y Nim?

K= ——
91’]-«3Y S

(a) v

From the graph for flrst Ime the slope is negatwe and intercept is
positive, ok
So, equatlon of Ilne is

v=—mt+cC
= : al—gi;_m
B

Similarly, tor second link, the SIOPB Is posltlve and mle:uepl i o

negative, so equation of’ Ime is

-. The corresponding acceleranon nme graph as

shown below

10.

a

Hence, option (a) is correct.

(d) As, AB is isothermal process, 50 ‘
work done by |sothermal process is given by

w =nRTIn—

W,y = nRT In[af‘uJ= PRTn2 -
i k .
As, BC is isobaric process, so
waork done by isobaric process is given by
Wee = pAV = p,{¥, - V)
V, o opgV
= e - V ==-F2"2
Pz[z z) T

_ -nRT | Sl w pV =nRT
2 : s p.Y, =nRT
As, CA Is isochoric process, so - L )
wark done by isochoric process is given by, = :()' . AV =(

Total work done in the cycle ABCA,
Wgon = Wag + Wi + W,

=nRTIn2 + ( “;T}Jr 0

= nRT(in2 - l} _
2]

{d} We know that, in isothermal process, AT =0

In isochoric process, AV = 0

1+1n adiabatic process, AQ = 0

In isobaric process, Ap = 0

 So, the correct match is, =

11.

TAS2,Be3,CoE,D L

{b) Given, initial amplitude = A

Velocity at mean position, v = A®

Applying conservation of momentum at mean posmon we. get
My, =My, '
MA®D

=M% mv'
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12. ) The circuit can be shown as below

EAY 280

F“““T

The current through the circuit,

*. Potential difference across pomts X and Yis :

Vi = E, +.'r2—4+§><8-56v

13. (¢ Given, . = ot + Bt
where, o, = 20A/s, = 8 A/s?
We know that, i= d_q
ot
= _ %‘:i:aot_+'[3t2=20't'3r“8tz'
= dg =(20t + 8t )dt L

On integrating both sides, we get

q 15.
j'dq = j(zot + 8t
[\

2 BT st By

[P R Rt P S
q—11250C

14. (d) Given, C =C, —C .

"When hoth capac:tors are connected in senes, therr equwalent
capacitance will be

=

= + =

2
c

a0
Olh"

=

5

MOy D=

When both capacitors are connected in parallel, thelr equwalent
capacitance will be : G
C,=C+C= 2C ‘ :
~. The ratio of equrvalent capacitance in sertes and para]le[
_ combmatlon is

¢, _c/2_1
BT
= C,:C,=1: 4

15. () We can replace — Q charge at origin’ by + Q and — 2Q. Now,

due to + Q charge at every corner.of cube, electric field at centre of
cube is zero. So, net electric field at centre is only due to — ZQ
charge at origin. Vector form of electnc fle!d strength

r : : ERCI

Here, position vector, r = 2 (x + y+2
eixey A e Yo 1sdmun =

- G

E-_1 ( 2Qral2,

_ 4n£0_ (a 3]3

el

~2Qx+y+3
33 7 a%,

16. (a) Given, emitter current, I, =4mA

E=

Collector current, I. = 3.5mA
Current gain in common base amplifier,

a=le o
o, ; o
= o= 35_7
4 8
Also, current gain in common emitter amplifier,
.o
1-a
7/8
= R= 1-7/8
p=7.

17,

(d) In transition A, hydrogen atom comes from higher.energy state
n = o=to lower energy state n = 1. Hence, transition A represents
series [imit of Lyman series. In transition 8, hydrogen atom comes
from higher energy state n = 5 to lower energy staten = 2, Hence
transition B represents 3rd line of Balmer series, : :

In transition C, hydrogen atom comes from higher energy state n = 5
to lower energy state n = 3 . Hence, transition C represents 2nd line
of Paschen series. . St

Hence, option (d) is correct.

18. (GAsweknow, A ="=_"__.
. P +2m
If linear momenta of two photons are equal then thew wavelengths

is also equal.

Also, if the wavelength is decreased, then the momentum and
_energy of photon will increase.” RS I :

Hence, option(c) is correct.
19. (d) For convex mirtor, the focal Iength (f) and radrus of curvature n

_are related asf =+ 5

. 20. (a) Given, amplitude = width of slit

= A, = 3A,

We know that,
T _ W+ )

b Wy = )2
Intensity, [ == A?
low — A+ A S

L (A4

(A3 V(44 EV
R 24},
o e =421, o

max * * min

‘—f_lz«-

21. (25) Given, coefficient of static friction, u.s =02

 Foree 105
T ',_’ kg

TTTVTTTONT TR

=
Ll
|
o
%

i
¢
H
i
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Various forces acting on black are shown below

f
N F
mg=5N
" Frictional force < mg '
= Nx02=s5
= N=<25

. Magnitude of horizontal force, F = N = 25N
22, (75’) Given, f, = 100 lumens

When analyser is rotated through an angle 9, the intensity of light
will becomes '

._I=J'0C0529=100X cos’ 30°
e L
'5100x(l§) = 75lumens® *

23. .{I) Th.e. situafior.: is shéwn below -

Before coliision

.v1_ .

@_mBO“ .

Rest

Wy
Alfter colhsmn

'Us:ng conservauon of linear momentum in y-d|rect|on,

TR - T
As, p; =0 -
and “py = my, sin30° — rrrv2 sin30°
=l G=mx l_vf— mle_2
: . 2" 2
= Y FV, 0TV Y ,=1:1
Since, vI = X1y (given)
x=1
24, (25600} Accordmg to Pascal’s faw,
' L
R A TN N A1 A2
Initially, 100g_ mg o _ N0
Ay A, R
Finally, ‘Mg . _mg i

On dlwd:ng Egs. (i) by (u), we get -

+100x16 - J_
M 16
: . M =25600kg
25. (25 The graph fnr gwen equatmn is shown be!ow
ey bt

26.

27.

Online JEE Main 2021 13’

} ‘ 2
"tanB:g{:E{:E - L ,-_y:x_
: . . . 4

Cop = tan )

{2000) Given,L =2 x 10 H,R =6.28Q,
L =10MHz =10x10° Hz

. Quality factor = mﬁ% = .'Zm‘(,£

R

. ‘-4
=2n><10x105><2xm
6.28

=2 x10° =2000
(25) Given, audio signal,
V., = 20sin 27(1500t) _ o ()
Cairier signal, V. = 80sin 2100000t} - .. iy

" We know that, modulation index,

m, = A_’"
A
From Egs. (i) and (ii), we get

A, =20, A =80

[

" Percentage of modulation index,

28.

.. 29

Ay w100= 20 X100 = 25%
80

<

m; = —

(25) Given, resistance, R = 2 k@ =2 x103Q
In Zener breakdown . '_
= % = 2'7516—’ =2.5%107
Xxx107% =25x 107
x=25

{153y Given, i, =g, =2

“where, i, is relative permeability,

&, is relative permittivity.
Spead of electromagnetic wave v is given by

C

Vo= 2

n

" where, n = refractive index = L, = 4 =2

30.

. .
= =3x21q =15 %10 m/s
e XX 10 =153 %10
= o x=15 '

{440) In a transformer

N, _V,
N, Vo

) _where N, = number of turns in primary cwcwt
‘ N, = number oftums |n secondary circuit =24,

V,= potenﬂal of primary.tircuit = 220V

and V, = patential o%sgggngagy circuit=12V

S Co24.712 :
= - Np.=44.0




O CHEMISTRY -

1. () lsostructural compounds are those compounds which have same structure as well as same hybridisation.
" Formula for find hybridisation : H = (Ip + & + coordinate bond)
- -lp = Lone pair '
bp = Bond pair
¢ = Sigma bond

S, No. Molecuk:.l  H (Steric nmhber) Hybridisation B.P. L.P.

(A) SOF U g gy 4 0

Croy” 4 sp? : 4 "o

' Tetrahedral

8) SICl, A e e 4. 0

cl
oL
/1'\
.CI. al Cl

“Tetrshecral .

Tich, o4 g 4o

o

Ti

/|\_
G e

Cl
.Tetrahedral

H
*Trigonal pyramidal

N,
H

NOT A

0 o
_Trigonal planar

®) CBCle 3 e gp? 3 ' 0

TN
NB—l
o .

“Tigonal planar

. BrCl, S P spd 3 _ 2

wi

Ui "!

o)

[\®
ci -
T - shape

AT

. e
If number of sigma bond (g),;
TiCl, have fetrahedral shape afid are
. TN R

LAY
o,

hEN

G /‘. ] . . R N L T N T L
-ordinate B)qp‘d'a[.ll‘id loie: pair are same for given pairs, they are isostructural, Hence, SO3”, CrO%", $iCl, and
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2.

3.

4.

" Malachite ore Cu{OH)z CuCO,

(d

log xfm ——>

logp —

Given graph is Freundlich adsorntion isotherm.
1

According'ic'). equation, = kpn : D)

X
m
X
where, = = amount of gas
m

k and n = constants dependlng upon nature of adsorbate and
absorbent.

Now, taking Iog both 5|de in Eq (i), we get . ‘
I0g~ = logk + —logp S '
For straight i:ne, comparing above eqnation-tny:'rnx +c¢
So, m = slope = 1
. T

hence, . 0<-=1
- n

It value Iies in between O to 1.
Hence, 1 with (—- =0t 1}
n
{a) On moving left to right in a period of the periodic table,

lonisation energy {I.E.) increases due to increase in effective nuclear
charge i.e. Zg4-

- But due to extra stability of fuIIy filled and half-filled electronic

configuration of Mg and P required ionisation enthalpy is more from
ne!ghbourlng elements.

i.e. First ionisation enthalpy orderis Al <« Mg < Si<S<P.

{d) The chemical formulas of gtven ore in options are as follows
Sphalerite ore : Zn$ :

. Calamine ore : ZnCQ,

Siderite'are : FECO,

Sphalerite ore contamlng ZnS is ' concentrated us:ng group is cyamde
salt (NaCN) as a depressant by froth flotation method,

@) in equafton (A), HOCK undergoes reductlon in presence of H202

Reductlon e :
(+1} .‘ o T, . R
HOCI + H202 ————) H0t * CI + 02 )

' Here omdatlon state of Cl changes fmm +tto-1.

. (i.e. reduces)

H,0, act as reducing agent t2 reduces to! in presence of H201
in equation (B), . . :

1. Reduction:: Tl e, U
[ } J,';-T"-
0 ]
: I2+H203+20H — 2! +2H20+Oz

" Here oxidation state of iodihe decreases (from 0 1o 1)

:.6;'

H,O, actas reduung agent in both the equations: -

{d) Al O, (aluminium oxide) was Ieached with alkal o get™

NaJAHOH} , J(X) (sodium alummate) The solution of sodium
aluminiate when passed 1hruugh gas Y i e carbon dlox1de(C02)

' forms (AI203 xHZO) (2.

Complete reactions are as follows
Al;O; +2NaOH (ag) + 3H,00 —»

Aluminium Sodium

oxide hydroxide
(
2NalAlOH)., I(aq) A ALO;- $H,0 + 2NaHCO,
w ) Sodium
bicarhonate

Hence, X = Na[Al(OH) 41
Y = CO,
Z = ALO;-xH,0

7. (d) In the electrode potential series, only copper have positive value

for electrode potential because copper has lower tendency than
hydrogen to form ions, So, if standard hydrogen electrode (Eqgy = 0)
is connected to copper half-cell, the copper with be relatwely less
negative or less number of electrons.

o

ey =t 034V Erai g, =~ 041V
El 2o, == 0.28V; Eo o =-076V

-. Electrode potential of Cu E2

o show positive value.

8. (@) ‘Gun metal’ also called as red brass (in USA). It is greyish in

colour and eriginally used for makmg guns, The major components
of ’Gun metal” are

Cu=87%
Zn=13%
©S5n =10%"

It is also used in-manufacturing of gears and bearing that are to be
subjected to heavy loads and low speeds.

9. (b) Methane(CH,) gas is evolved due to anaerabic degradation of

vegetation which causes global warming and cancer. ltisa heat
trapping gas that forces the planet to warm drastlcally and qutc:kly

10. (B Correct answer is @\/ CHa

2—propylphenol

- Firstly phthalic anhydride in presence of conc. H1804 undergoes
protonation to give an intermediate carbocation. This carbocation
* réacts with 2-propylphenol in presence of NaOH to give pink colour

:cc_)mpound
 Mechanism
8]
: CHs
Cenc. HaSCy
T
C P .
. Phthalic {Intermediate [ ———
_..?_“hvdflﬁﬁoa? .. :carbocation) HOB lNaOH
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2-propylphenol gives pink colour dn reaction’with phthalic -
anhydride in conc, H,50, followed by treatment with NaOQH.

11. (B The major product formed is 2-iodo-2, 3- dlmethyibutane Steps
involved in the reaction are as follows :

. ‘Step 1 It is electrophilic addition reaction, n-bond of alkene attack

H* ion of Hl and form more stable carbocation,
Step 2 Formation of more stable 3° carbocation take place by 1, 2
shifting of —Me group.

Step 3 Direct addition of 1% jon

y - .-, Mechanism . : RETE B

: CH3 TN ~CHa~_ 02

CH, CHg ., Flootiophilc .~ CHy  CHg . - .
R ¢ 1% carbocation

3, 3-dimethylbut-1-ene
11 \2-shitting of CHz

CHy . CHy
CHy T CHaa g A e
{Product) - - 3%caroocation
2-iodg-2,3-dimethylbutane (More stable)
. {Carbocation stable
by Ber-H)

12. (B) Molybdenum oxide (Mo,0,) is used for oxidising alkanes to

as an additive lo steel and.corrosive resistant alloys.

”CH3"—'CH:2-'%‘CH3 g .&?2-03 'CH3;-~CH,—CHO
: PFOPEDE' Oridising agent -, -~ Propanal -
13. {d) Here, in  first step only one mole of

Mg/ Ft,0 attack% on bromine and form two 2MgBr in the first step.
Br Br. :

] r " |
- T o 0 (excess)
CHg—CHy—CH —CH,—CH CH er CHp—CH
2, 4 ditromo hexane CH

"'BFMQ“._’CE;H

7 CHg

" {Product)

_ On further moving in the reacnon two-MgBr are eliminated to form
- alkene in respective posrnons :

(d) Steps involved in this reaction are as follows
StepiHCI——)H*-r-C]' A

H* attacks.on —OH (Ione parr) and formed OH2 ion. Here OH2 is
the good leaving group.

. ch, OH

-d-{2-methyi cyelohexyl)

ethan-1-ol
CHy Rearrangement
1,2-hydride shi
B CH3 ¢ ‘ T
Carbocation
‘Stable bydeo. s si. -
. Carbocation ‘ R I
slable Ly So-H ' g g

(more stable)

-..aldehyde; it used to manufacture melybdenum metal, which serves . -

MgBr:

Step 2 Elimination reaction always give minor product than

substitution reaction.
CHg
Ci_ & CH3
—HCI

(Elimination
reaction) {Mirsor)
1-sthylidene
CH3C| ' »2-me§hylcyclohexane
CHj
. (Major)... :

1-chloro-1 —ethyi -2-
methylcyclohexane
15. d) In first step, KMnO (dl| ) help to break alkene in ketone and

aldehyde and in second step, CrO, is used for selective over
oxidation of aldehyde only. CrO, will form aldehyde to acid in
product (B).

i

1-methyl e o
cyclopentene SR S
: /Mn\\ CHs «
: ... (b-oxochexana)
W :
: 't.‘lc'ros {over oxidation} -

-Ch

. OO
(5-exohexanoic acid)

16. (c) Aniline on protonation forms anilinium ion, which is
meta-directing, So, a considerable amount of meta product is formed
" alongW|th o—mtroanllmeand p-mtroanlhne

NHg ( 1) very high effect

NHz-' .i}
cané,H;80; . '

—_——y 1

conc.HNO; | ) &

Anrllne . (Nitration) Anlllnrum ion . . '

Nrtratmg m[xture is rrnxture of conc. HNOQ, and a.conc. H2504 = g

.‘When aniling is reacted wrth mtratlng mrxture ortho, meta and Ppara
-nitroanilines are obtained:: .

" Aniline being basic in nature, reacts with acrds to form aml:nrum ion
‘which is meta directing. - e i
17. (d) Step 1In step 1 ,NaNO, + HCI 0 5°C used for diazotisation

reaction. It will form diazonium' salt Further it will react with KCN
to form cyanobenzene

. N2+CI‘ ‘
{i) NaN02+HCI {u) KCN
' 056 - '
Anfing. . .00 Dlazonsatlon o Cyanobenzene ¢
. salt, )

_Step 2 In stcp SnC12 and HCI 5. Stephen 5 teduelrun redgent

E Cyanobenzene reduced to benza!dehyde by SnCEleCI
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C==N C NH-HCI C—-H
SnCl/HC!
© no @ H0 | + NHOl
Cyanobanzene Intermediaie
: Benzaidehyde
18. @) 0
N-—H o -
(@ Caprolactum is the monomeric unit of

0

polymernylon-6 HN—(CH2}5——

() 2-chlorobuta -1, 3-diene is the monomeric’ unlt of poiymer

neoprene.
' 'Ci
TiCly, Ay . M
n L n

#Z-chlorobuta-1,3-diene ‘ Neoprene

(c) 2-methylbuta-1, 3- diene (isoprene) i is the monomeric
unit of polymer natural rubber.

Cew [y
: n<|:=c:—c-—-—c—w-> (l}—-C=_C—(f
1 H H H - H,
S i . 2-methyl buta-1,3-diene: Natural rubber
(!soprene) Lo

Value of nis about 10,000. - .
(d) CH,=CH—CN (acrylomtnle) is one of the monomeric umt
of po!ymer buna-N

CN
'y CHy— GH—CH-—GHz + n CHy— CH
1, 3-butadiene Acrylon.itrileh E
CN
Potymensatlon %CH _ CHe= CH—CHQ——EH—CHQJ—
: .. Buna-N

19. (@) orhelix structure of protems is stablllsed by H- bonds hetween
hydrogen of —NH and oxygen of -~C= O group is amino acids.

Hydrogen it
bond '

arhelix. .

20. (B) (i) In presence of luminous flame, blue cupric mezaborate is
reduced to colourless cuprous metaborate.
Luminous

2Cu(BO,); + 2NaBO, + C =i, 2CuBO, + NaB,0; + CO

If non-luminous flame is present in reaction, cupric metaborate is
obtained by heating boric anhydride with copper sulphate.

CuSO, + B,0, Cu(BO), + S0,

Cupric metaborate

Nom-luminaus

flame

So, both staterments are false. .
{2) Given, weight of compound A = 4.5 ¢
Molecular weight of compound A = 90 g/mol
Volume of solution (in mb) = 250 mL
Now, molarity is defined as number of moles of solute or compound
A divided by volume of solution (in L).
Number of moles of solute {n)

21,

M=
Volume of solution
45 L
=20 _ = -1
750 020r=2%x10" M
1000

Weight of solute (compound A)
" Molecular wenght of soiute (compound A)

.~ Hence, x x 107" W
x= 2 . .
22. 8§ Coordmatlon number is the number of neafest nelghbours ofa
central atom in the structure, : .
bee has a coordination number of 8 and contains .
2 atomns per unit cell.
This is because each atom touches four atoms in the layer above lt -
four in the |ayer below it and none in its own layer
23. (Z) Given, mass of Li** = 8.3 times of mass of proton formula
h
2mqgV
" Here, h = Planck’s constant = 6.624 x,10"3“ IS
m = Mass of atom'. -
g = Charge {or number of e[ectrons)
_h__
& 2m(3ev _ o
hpm SRR

2mple) v

De-Broglie wavelength, A =

i)

U=

Now, Eq (|) d|V|ded by Eq. (i}, we get,’

h me{e) v
e Ym;GBey

We know thatmy; =83 m,

Ay mpxexv [ 1
Ap Y83 mpx3exv \j83><3 5
2%10"
Hence, xx10 2

24. (I380) Fora react:dn ],\ﬁ(g) A—> B(g)
" Given, K, (equ:!ibrlurn constant) =100
i Temperalure = 300K, ...
notsonchs Pressure = T atm~ Cew
Formula usell, G 2%°RT In K, R ¢
Here, AG® = standard Gibb’s free energy T A

Secondary structure’

"% R = gas constant=8.31) mol™ K™
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- Put value in Eq (i), we get

AG® = - R(300) In 100 . 28. (20) RaC ﬁ%ﬁt"agﬁnf o .
AGT=-R (3000 2) In¢10) _ ' Cyelobutene ' R i
win (10} = ‘ It is a first order i isati tion. Integrated rate law for 1st
: . is a first order isomerisation reaction. Integrated rate law for 1s
: AG? =-R300 2) 23 order reaction is
CAG® =-1380R [A] 3
! o _ . kt = [n2 20 LD
Hence, ACG® = — xR [A] -
L
“ x=1380 . . Here, k = rate constant
IC 25- (34.4) CECHzCOOH ~ C]CHZCOO— +H . . [A]O = initial concentration
- =0 T oL o [Al, = concentration at time ¢*
1 att =t 1-o R T A Given, k=33x107" 57!
i Here, i = Final moles : e [Al; =100 = '[A],=100-40=60
i Initial moles : :

-Put values in Eq. (i), we get .

3.3%10%57 xt =In 100
60

. i=1-a+oat+ta=i=1+a
] Formula used for freezing point; AT; =1 K;m

Here, K = freezing constant of H,0 . . : £ =1547955=2579min (1 min=60so0r 1=\ min}
Ki(H,0) = 186 K kg mol™" : o | 60 .
= mo[arity . . =26 minutes . ;4;
AT, =i Km . . : 29, (2) An amphoteric compound is a molecule orion that can react B
45 /. ) . with both as an acid or as a base
05 =01+ o)ge) OA504 . :
(500/1000) ) L BeO'= Amphoteric :
5 1+ 5 1= R BaO = Basic. -
a2 T g T L Be(OH), = Amphoteric
= =187 327_ 0.344 o . SriOH); = ?asm :
372 93 : _ s Both beryllium compound BeO and Be(OH), are amphoteric in
Percentage of dissociation = 34.4% Tl : nature while compound BaO and Sr(OH)2 are ba5|c in nature, they

form alkaline solution in H2O

26. (5).Cl,(g) === 2Cl(g) o
0 ).Chle == 8 30. (126 Gwen stablhty constant value, k —104

Let, moles of both of Cl, and Cl'molecule be x. .

. PP x o 1. .. L ' : k, =158 x 10%"
Partiat pressure'of Cl is, pg == 1= 7% 0 oo 0 ,
) " 2x 2 ky=5x10
Partial pressure of Cl, is  © 1 . E . P k, =10%
Pag = X1=o 7 : . k; .
* . s ' i Cu oy NH3 [CuiNH, W N )
Now, Kp - (pCI) = Kp = M = l =05 } . ’ . k n . - . )
Ba, R Yy '_2 [CU(NH 17+ NH [Cu(NH3) 1 : RN (1)) 3
or 919 _- TCUNH 4 NH 22 [CuNH i
Hence, x x 107" 7 k4 O R
. . Y 5 . o Copsd ot . X [CU{NH3)3IZ+ + NHB;: [CU(NH3)4]2+ . {IV)

27. (12) The two half reactlon one separately are as follows _ : : T
On adding Egs. (i), (ii), (i) and{iv}, we get

Sy +16e” —s 857 - [Reductlon) L
Sp+ 12H,0 —5 45,08 + 24H* +16e” - 3 CUP* 4 4NHy == [Cu(NH,) P _
285 + 12H,0 —>g)52; + 45,08 + 24H+ B " . The overall reaction constant (R or equnllbnum constant for
(Oxidation) L formatmn of [CalNH ;) % s
For balancing in basic medium, . LT e i k=kyxky xkyxk, - :
" Add an equal numberofOH thatofH+ k_1¢:}"‘><158><1f:}3><5><102><102

we get
284 + 12H,0 + 24 O — 8§2= :

k=79 x10"

where, k = equilibrium constant for formation of [Cu(NH,},1**

:
,
i

D - S0, equilibrium constant &’ for dissoci.ation -of[Cu(NH3)4]_2+ is %
i . .- On comparing (i) with - ’ 1 ' 1 2
- ’=———~—"—=126x10
S + aOH {aq) —s hS* (aq)+ _ k. 79x10"
'We get, 2 =12 Hence, - K =xx10712

b=4 c:z;'d"”:s x=126 - -




2 MATHEMATICS

1. @ Given, f(} =2x—-1 f:R—>R

g0 =2 ”2 8 R={) 2R
J’[g(>¢)]=2gx}—11 : N
=2x 5 —1=2_x[2"‘1J_
x=1 2x=1
=2x—1_1=2-x—1—-x:+1= X

x =1 x=1- x=1

Now, draw the graph of 1 + —%,
- X—

-+ Any horizontal -line does not cut the graph at more than one
" points, so it is one-one and here co—domam and range are not
equal, so it is inko,

Hence, the required functlon is-one-one lnto

2. () Given, p and g are posmve numbers.:

CopEa=2 )
Pt gt =272 -
= P’ + g7 -2p%q" =272
= Up+q*=2pgF— szqi-='=272 .
= )7 —2pql —2p%q? =272° O fivom Eq.. ()]
= a-apgi-apigi=272
= 16 + 4pg> - 16pq - 2p7q> =272
= 2p'q* —16pg + 256 =0"
= . p'g’-8pg-128=0 Do e
_p-.q_” _ 2x1 B
g+ﬁ '
T2
8 1.2_4_

Here, pgr=iv 8 |s not posmble«a‘ p"and q are positive,
pg =16 ' ' '

Now the equatlon whose roots are p and q is

X —{p+gx+ pg=0
= X -2x4+16=0
(¢} Given, 3x — 2y —kz =10 a

2x—4y -2z =6

X+2y —z=5m

Condition for inconsistency = A = 0

and atleast one of the A, A_, A, is nén-zero.

3 =2 ‘—k
Now, A={2 -4 -2
) 1T 2 -1

=3(4+4}+2(—2+2)—k(4+4)

=24 - Bk
Now, A = 0
24-8k=0
= Gk =24 =>k=g§-‘=3
10 -2 -k
A=l 6 -4 -2
Sm 2 -1

104 + 4) + 2(= 6 + 10m) - 3012 4 20m)_ .
=8§0-12 + 20m — 36 m-eo'm".
=32 ~ 40m = 8{4 ~ 5m)

£ 10 "—k
A,=l2 6 -2
1 5m -1

=3-6+10m —10{-2 +2) '—'_'3(10m—6}
==18+30m-30m+18

=0
Vo3 -2 10
A,=|2 -4 6
' 1 2 5m

=3~ 20m-12) + 2(10m 6) + 10(4 + 4) RN

- 60m-364+20m=12+80
- 0m+32=8(4—5m

Here, either A, or A, .0
.= B4 -5m =0

= 'm#4/5

1 Henice, the required values are k = 3; m;t% s

> It~ o
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= cotzx:OOrcotzx=3_ = cotx = 0or cotx = +/3

But here, 0 < x <§.
- cot x = O not posyb!e iy . Lo
Hence, cotx = J_ 3is only poss1ble value I
2sinx : '

Now, ———— .
sinx + +3cosx

Dividing numerator and denominator by sinx, we geth o oo

2
1+ +3cotx

‘ got;x:ﬁ] l.

4. (b)Given,(~ "C, +25C, -35C, +...~15"C,}} _ 6. @Given, | J’ " (sinidt
ﬁ\h + (MC + -14C + MCS + . |4C11) (a) |Ven lm X
LetS, =~ C, +27C, —;3;_.-!‘ C+ —-15 P Cos -+ 1t is of the form g
15 ' _' 15
=YW C =R N By differentiating numerator and denominator,
=1 =1
: . . Si!‘l'\/_ 2% . sinx-2x
:15(_14C0 + MC1 - 14Cz T HCM) x—>0 3 :!l—ﬂ 3x?
=150 =0 . =£[m}smx=§m=§
S, = "C, + Cy+ MG + .+ MO, ; 23 X .
=("C, + "Cy 4+ 0 =, o 7. (a) Given, f(% =_u —2sinx + (2x'— hoosx
=2"-14 ‘ ' : '
Now, the required value is b= e Zcosx+ @2x =D (= Sinx) * cosx(2)
TG 20 G -3 L 150G =(2x* — X ~ 2 cosx — 2x5|nx + sinx + 2cosx
- 14 14 4
" + {6 + Gt Gl =2x* - x — 2xsinx + sinx ’
=5 +5,=0+2"-14=2" -14 : .
‘ =2xx ~ sinX) —Kx — smx)
. (a) Given,t? — 9t + 8 = O, is satisfied by 700 = 2x 1 (x — sinx
e(cus‘ A+cost x.+cos" :H.A.w)icgg 2 fOI'IX . 0’ X - sinx> 0 :
Now, a"%%=po&? x<0,x—sinx<0 :
fcos? x+eost x+... o) log, 2 . ’ —
e KOs AT e ke . for x & (—es, 0] U [l, ) flaz0
- 2(9052 ¥+ cost X+ log, e - zmsznms“ Arveoens® 2 ’
Here, cos” x + o5’ x + ... eoare in GP, for x e[ ] <0
where a = cos® x ) 1
Hence, f{x) increases iny—; |
r=costx <1 - ('.‘0_<X<§J 2
s .2 T 8. (b) Given,
“ 1=t Number of Indians = 6
s costx _‘- ‘et x r Number of foreigners = 8
T T oo e wintw CDP X Commitiee of atleast 2 Indians and double number of foreigners is to
\ \ , ' be formed Hence, the required cases are”
cos x2+ c045 x+...ooi.cot X {21, 4F)+(3I 6F)+(4I BFY
COS” X+ 005" X+,..e __ poot? x X .
Now, 2 =2 . =%, x BC +5C, xaC %, % C _
N ts of equationt? — =0, L
ow, roots of equal sent 9t +.8 0, are = (15% 70) + (20 % 28+ (15,< 7 i o
t-Nkt-8= I
’ = 1050+ 560 +15=1625
b= 80 :
295 _10r 8. 9. (d) Given, f{x =[x — 1|cos (2 7 1) T where {]is greatest infeger
= 29 xS =200r2 =8 =27 functionand f :R =R g
. It is a greatest integer function’ then wé nead to: check its

‘ contmu:ty at x €/ except these lt is contmuous
" let, x = nwheten &/

':.Then LHL = I[m[x-—1]co{ 5> 1)1_1:7‘ ) o

x—n

n- 2)60{2”‘“ ’) R=0
y )"

RHL = fim [x - 1]co{2x2 Jn-

2n—-1 :
= -0y — =0} :
o :D._:rnf{ 2 Jm C

il

and fn) =

" Here, I|m f(x) = llm f{x) = f(n)

-, It is Continuous at every integers.

=

1
1

e, e

Therefore, the given function is continuous for all real X
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COsX — sinx

8 —sin2x

. f sinx + cosx
= asin T +cC

10. (&) Given, j

Put, sinx + cosx =t

Also, sin? x + cos® x + 2 sinxcosx = £?

= 2sinxcosx =21
= - sin2x = (2 ~ 1
and {cosx — sinx} dx = dt

COsX — SinX
Now,j dx

=J‘: dx
JB - §iN2x ) \/8 —{t* -1

=J' L sin“[iJ +C
3 ) .

9 —t*

Now, according to question,

COsX — sinx . f sinx + X
I——-m_ dx = asin 1(___5mx cos }4-
8 —sin2x b
.. ' . (sinx + cosy
= sin[ L)+ ¢=asin ‘(._051+ ¢
i 3 b _
. f sinx + cosxY . sinx + cosxY’
= 1sin | —= " |+ O = asinT [ —————= |+ C
: b
(ot = sinx + cosx)
Ta=1 ' '
b=3

Hence, (a, b) = (1, 3 BT
11. (h) Given, equation of circle = X ¥y? =36

fquation of parabola =y’ =9x | "
We have to find area of shaded region.

Required area

= qr? _'2[I3J§dxr+. J'6 36 — xzdx:,, S
. a . _3 e

6

,.‘36 - X+ Iasinf‘{iJ .
5]

3

=36m—123 -2 "2{

: 36m ~1243 - 2[91: _[g.}g: +3ﬂ;):| :

=(24 7 -343)

- 12, (d) Given, Z‘L: = 0.5P — 450

13.

' dP L Tp - gsg. P o900
DR S g -gEEQ"Qw.t- ‘BP P
1
T
AP 900 o2
. t
= fog, |P—900]];, = {t—}
- 2 o
=log. | Plt) - 900 | - log, |P(®) — 900 | =.;_'
= log, | Pit) - 900 | - log, 50 = %
Letatt =¢,P(t) =0
" Hence, log, | Pt) — 900 | ~log, 50 =1, /2
X t, = 2log,18

(b) Given, position of A = (1,3

- Position of B = (2, 2)

Position of C = (4, 4)

X"

@]

»

-Let x-intercept be a and y-intercept be b. -
-Equation of line traced is

i + Z =1
: ca b
This is the equation of path, let a pointth; k)-lie on this path.”
Then !1+ !(m =1 : ST
. a_- b S
Also, AM of reciprocal of a and b =%
11 '
+ —
a b_1
2 4
1 1 1 -
—_ = ... {1)
a b 2 Lot
On comparing Egs. (i) and (i), we get

i =02,2)

. Hence, the required .sto_ne isB(2,2)..~

14,

-(c) Given, equation of parabola =vy” = 4ax

Focus = a, O} ) : ¥
Let any point on the parabola be P(at?, 2at).
L P (af®, 2at)’

MeR L

50
=-0a2u

nd PR
d Y

_ and let the mid-point of PS be Ml K.~
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hmat + a
2
- t2=2h—a
a
=)
2
I\Iow,zhI a=k_2
a

kZ
= Jh~a=-— = kK =a2h-a -
a

=~ Locus of (h, K isy? = a(2x — a) R 3 \
L 3) '
St

.. The directrix of this parabola is

x-2enZay=0
2 2
(d) Given, curve =y = x° : _ )]
Plet?
" Equation of tangent at Fi¢, t?) _
iy =t =3t%x 1) - i)

From Eqgs. (i) and (i},
X =t =3 x -1
= (k-8 + t_l +xt) =3 x - 1)

i

= x4+ xt-2=0
= - (x-t(x+26r=

= x=torx=-2f

This is not possible.

= 1-1-10 - j(= 3+ 4) + k-15 —'2)‘_'" -
== f =17k

vector (- 11 — f~-17kyis -

~Hix =9 F ty = 2)+17(z+3)]_
= . Ik+y+17z+38=0

(c} Given, P1,1,9).

Equation of plane

18. () Given, Plodd number 2 nmes)

Now, the coordinate of @ = (x, y) = (- 2t, (- 20)) [oy =x"1
Q={-2t,- 8} '
~. Ordinate of the point dlwdlng PQ in the rat:o 1 2 is
27+ (- 8tY) = 3 )
142 .
(b} Given, equation of planes are
Ix+y-2z=5
2x -8y -z=7
and point(T, 2,-3 oo
_ . ('S
Normal vector of reqwred plane =m=|3 "1 =3 .
- K . 2_._5 1 RS

Now, the equation ofplane passing through (1 2 - 3) havrng norrnal

- x-3 _y-4_z-5
1 2

= - - X=A+3Zy=2h+ 4z=2A+5

= 2 {led

.. The point we have is{A + 3,24 + 4,24 + 5).
-+ This point lies on the planex + y + z =17.
A+3+204+ 4+_2?\.+'5=17
= L . A=1
-. The coordinate of point is {4, 6, 7}
Requlred distance between {1, 1, 9} and (4 6, 7) is
=J4 -1+ B0+ (7 -9

- T BE=E

P(even number 3 times)

wm (1Y 9
= C{EJ Cl[ﬂ

where, n = Number of rimes_ the die is thrown.

_ELWX(EJ":__L:XG)"
2 -21 " \2)  3Me-31 A2

- '3!><(n-3)!='1
2xn =2
Ix2lx(n-3! =3 =(1-2)
2l><(n—2){nm3)! .
= n=5

-, Probability of getting an odd number, odd number of times
= PO + P3) + PG

5 i 5 o 1 5.
ol ol <)
2) . A2 B

19, @) Given, distance between both poles =150m

Let AB = h (smaller pole) ©
and DE = 3h (larger pole}

ZACB =0
Then, ZECD =90 - 8

s et B angles are complementary]

In AACE, tand = 2
75

Also,‘in AECD, tan = —

h__75

P

e

R : . TTELT
: 75 3h




20.

21.

22,

(75°
3

b= P28 <255

- Required height = 253 m" -

= h =

(c) Given, [A A{A — B = B
=AAl~AvB 5B
=[(Ar~ A V(AAB] =B
=(AAB —B
=~Av~BvE

=t

Hence, [A A (A — Bl — Bis a tautology.

(10) Given, 0, = p
a ax = q
Equation given isz + ot{z — 1|+ 2i

letz =x+ iy
Then,z + a|z -1|+2i=0

=>x+iy+0L\/(x—_1)2:y_+21 0

= (x+a\/m-)+f{y+2)
x-1*+y’=0
y=-2andx = 6" + 1- 2x + y?)

y+2=0andx+

=0 —2x+ B
2 _ x ‘ R

X' =2x+ 5

ol e [O, i] .
4
|- 45
22 _ _
Now, 4(p* + q°} = 4l(e4,,,)" + (0,01

-5
‘=4x'[§+§]=10' B
(6) Given, B,, 8, and B, are three independent-events,
letx,y, z be the probab:l:ty of B,, BZ, B, respectlvely
Plonly B, occun=a ., G
P(B.}- P(B,)- P_(B3) =0 . B
= x-{i—y)-ﬂ‘_—-:_'z'_)'.='
Plonly B, occuff:'[i R
P(B)P(B;)-PBy=P "

= H-x-y (-2 =P

~ Plonly By oceur) =
= P(B,)-PB)-PB,) =y
(-x-0-y)-z=y

= -

- PINONe.oucur) = P

P(B;:PBY-PEY=P_

=0 z .E.C and,= ',1_1

wy==2)

23.

=[x(1-y) (1 2)

= _ (-x-{-y)-0-zI=P _
Now, we have given relations {c — 28}P = off
~2y(1= %= 2} (1= 0 (1=y) (1= 2)
=x(-p-2yl-20-2
[puttlng the value of &, B, P] -

= .(1~z)[x(]— 2y{1—x)]—xy (1—2)
=3 X—xy -2y + ny =Xy .
= o ox= 2y SR )|

Similarly, on solvmg the second relat:on B- 37)P 26\( by putting
B,yand P,

we gety = 3z ‘ - ) . o ...(u)
From Eqs. (i) and (ii), we get o

CoXx=2X%X3z -
= S x=6bz = =p
Z
w, P(B,) s

P(B,)

. Required answer is 6.

(3 -1.-27
2 0
3. -5.:0
3
2

=X-g
z

(17) Given, P =
-1 =2
0 d
3 -5 o

= [P|= =(0+T1200

According to the question,
PQ =k, =>Q=kPl,

" Now, O = %'(adj P,

Also, Q| =

24,

_ﬂ L —=

= 2k=20-12 S

500 =10 <= a 10 0)
a6 3400
0 12 -2 ”o 01

- ko 3
(20+120) |

re—— (= 30— 4) = —
{20+ 120)

= _ 2300+ 4) =5+ 3a=> 3o=-3
= . =1 . . o
Lk |
E TV
- "I‘; ' ﬁ_” 20+ 120, =2k

oc=—1].
= 2k=8

k=4

. Requn’ed value of K* + a* = 42 + {— 1)2 = 17‘

(540) Given, M is a3 x 3 matrix.

abc . g
LetMmld ¢ flthenhd® = ¢ h

[ TS~ a0 -1}
T ool

g h i
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Lk

a d g a b c
Now,M'M=1b e h|xid e f| . ..
¢ f ! g h IrﬁXﬁ‘KdW =2 wol
Sum of diagonal elements ; e A =
=a'+h’+ ? +d2+e ~i-f2+g +h2+1 =7 ..

Accordlng to the question, the enlries are {0 1 2}7.

ie.{a, b,c, ....hi}={01,2}
So, for Eqg. (i) to be true, there are two cases.

fo M™M= 7]

; . Case | When 7 —1's are there and 2 — 0's are there.’
: Y °C, % *C; =36 ways of arrangements:” - 7 &
Case 1l Whent- 2 isthere, 3~ Tsand 5~ (s are th_ere.:" “'
I ' '
'C,x*C,xC; =9 RIS
315! :

= 504 ways of arrangements.
- Total possible arrangements = 36 + 504 = 540
28. (5)Given,A={neN:nisa é-digit number} .
B={9k+2:keN} '
c={9% +!:keN}
.+ 3 digit number of the form 3k + 2 are

{101, 109, ... 992}

= Sum = @ 107+ 992] = _ 1001093 X;O%

Similarly, 3-digit. number of the form 9k + 51s .

120104 + 995 = 100x1099 AL

L numbersare104 113;..., 995]
100x1093 100 x 1099 :

=100%1096 = 400 x 274
Hence, we can say the value of | =

as the second series of numbers obtalned by setC is ofthe form
9k + 5. . ! c

A Requ:red value of /= 5

Theijr sum =

26. (9) Given, equation A + 1_ =a
sinx’. 1-sinx
Letf(x)g-—4--+ 1_ :
- sinx 11— sinx
4 = 3sinx
= =
sinx(1 — sinx

: Wi =sin0=0
. Letsinx=twhente(O,Uasxe(O,gJ. SR

t, = sin® =1
4 3

Now,y=4_32t
t—t
dy -3 -t -0-204-3)
dy =0
dt St -tHE
= 3 -3 - (4—11t+6t2)—

= 3t -8+ 4=0.,
L= 3t236tv2t+4=0._
= He-2D-2-2=0
= C-23-2=0
t-2=00r3t-2=0
t=2ort=2/3
5inx=2or,sinx=£,

: 3

X= sin“’(%) [ sin@ <1]
Alsoy— -3 _4-3x2/3

[+t=2/3]

tz 7_(7J2- .
| .

. Now, r_eq{.:ired graph is

‘[Sin” 3 ] 9]

From the graph, minimum value of
flxz9
az9

= o has minimum value 9.

27. (3)Gwenj ||+ |x=2])dx=22
= j( 2x+2)dx+]'(x+2—x)dx+j(2x 2)dx-22

= -20 [+ 202+

= a’+2at 4+ a’-2a-(4-4=22

(0 -29 =22

=  2a*=18

Lad =,9'-:"3.

-
= aaE3neo b e
j:x+ [x]ax—_l. (x + [xD) ol
' =—j (x+[x])dx:
=—{—3—2—1+T\1—2]_:‘_!‘.
—-[-31=3; =

" Required value is 3.
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=J4=2 umts

CD = .j(2 —-1)2+(1— )2_‘

ST 3=45,

AC? = AD? +CD? -
o (2)2+(J_)2-'-—.-
ars
e ACE =9
AC=43=3
Required radius =3 -
29, (75) Given, ¢is co-planar'with a and b
a-c=7
ble= bic=0

Now by usmg Pythagoras theorem in AADC

a——|+1+k o
p=2i+k

= Altb-b) a = (b-a} b]

Now, c=Alb % (a x b)] BT ©t [+ cis coplanar with a and b]

—k{(«f— {—|+;+k) - 2+1(2|+k)]

—1[5—|+j+k)+2|+k]
=A(-3i+ 5]+6k)
Now, c-a=7
L Mg s eb-ia el
= 3h 4 SA+6A =7
= 7L-.—=l.‘ o
o 4 2.
n2latb+cf

=2

2[1 L 25J 25+ 50.=75
PR orneE

R_equared _vaiue is 75. o ) .
30. (1} Given, lim tan ¥ tan’! .
g et AT+ r+r?

‘= tan[lim z[tan"(r + 1)'— tan"‘r]J
nore 4 Coo

(:—5—171-2)31-{-5~+1J}+(3.+1+1)I:_
2 A9 ‘ w1

by puttinga, b, d

2

o tan(f!i;rnw[tan"_(nj—])'—.%]] e

Hence, the required value is 1.




9 PHYSICS

Section A : Objective Type Questions

1. When a particle executes SHM, the nature of graphical

representation of velocity as a function of displacement is

a.creular.
c. parabolic

b. elliptical
d. straight line

" 2. Two electrons each are fixed at a distance 2d. A third
charge proton placed at the mid-point is displaced
slightly by a distance x{x < <d) perpendicular to the line
joining the two fixed charges. Proton will execite S|mple
harmaonic motion having angular frequency?

{m = mass of charged particie) "~

1 1 1 1
a. 2’ . : b: E‘E.Dmdz : c. 9 3‘ E-d. 2n£°f7d3 ?
nemd ¢ 2ngmd q°

3. On the basis of kinetic theory ‘of gases, the gas exerts
pressure because its molecules
a. continuously lose their energy tillit reaches wall
b. are attracted by the walls of container
c. continuously stick to the walls of container -

4d. suffer change in momentum when ;mpmge on the Walls of
container :

4. A soft ferromagnetic material is placed in an external
magnetic field. The magnetic domains
a. increase in size but no change in orientation
b. have no relation with external magnetic field
¢. decrease in size and changes orientation
d

. may increase or decrease in size and change its orientation

5. A

The logic circuit shown above is equivalent to

.‘ a. go—bo—o b——oc
b. AO_‘_D&_DD———QC'

¢ h ) >

6.

The period of oscillation-of a simple pendulum is

T=2xn %.fMeasured value'ofL is 1.0 m from metre scale

having a mi_nimu‘h'l_divi'éion of 1 mm and time of one
. complete oscillation is1.95 s measured from stopwatch

of 0.01 s resolution. Thé percentage error in the
determination of g will be
a. 1.13% b.1.03% .

© € 1.33% d. 1.30%

Given below are two statements: .
Statement | p-rrjunction diodes can be used to function

.as transistor, simply by connecting two diodes; back to

" back, which acts as the base terminal.

‘'Statement H In the study of transistor, the amplification

-~ factor B indicates ratio of the collector current to the base

current.

In the light of the above statements, choose the correct
answer from the options given below.

a. Statement | is false but Statement il istrue, i

b. Both Statement | and Statement Il are true. ... .

¢. Both Statement | and Statement |l are false; -

d. Statement | is true but Statement Il is false.

in the given figure, a body of mass M is held between two
massless springs, on a smooth inclined plane. The free
ends of the springs are attached to firm supports. if each
spring has spring constant &, then the frequency of
oscillation of given body is :

a- K bl | 2

- 2m ¥ 2M 2m | Mg sino,
1K - o[ K
“2nV M ' " 2w | Mgsina.

Figure shows a circuit that '_c_ontains four identical
‘resistors with resistance 8 =20 &, two identical

- inductors with inductance L =2.0 mH and an ideal

battery with electromotive force £ =9V, The current i just

'_ after the switch Sis chsed W|EI be
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10.

11.

12,

13

14

15.

. transitions W|Il the frequency be maximum ?

16. A 'c'i._rcLJIar'_hqle of "‘radiu_s_(%) is cpt'op:t_':ef' a cwculardlsc of

_ s R : o . . . o
. : - L 2R radius ¢ as shown in figure: The centroid of the
S +T g : o ‘rermaining circular portion with respect to point O will be
E=ov—T_|i - e ' '
n &1 Y-axis
R "
a.2.25A b.3.0A €. 337 A d.SA

The de-Broglie wavelength of a proton and a-particle are
equal. The ratio of their velocities is

a.4:3 b.4:1 e 412 d 1: 4

if one mole of an ideal gas at(p,, V) is allowed to expand o RRIX
.. reversibly and isothermially (4 to B), its pressurejs’ a e Ij_‘.:qu

reduced to one-half of the ongina] pressure (see figure). o g : ;‘?

This is followed by a constant volmie cooling till its ¢ ga d.Za

pressure is reduced to one-fourth of the initial value
(B — C). Then, it is restored to its initial state by a:

17 Zener breakdown occursin a p-n unctlon ha\nn and n
reversible adiabatic compression(C to A). The.net Work p—. ! . g p .

‘both
doneb the asis e ualto
4 & g K . S a. lightly doped and have wide depletlon Iayer )
Pr. - S Coh e b. heavily doped and have narrow depletion layer
- ' EEE N C . lightly doped and have narrow, depletion layer .
o2 SRS B . e d heawly doped and have Wide deplenon Iayer
TPy g - 18.. Match L:5t~| Wlth List-H.
2 -
ol NG List-I List-Il. - -
g i A, Source of microwave 1. Radioactive decay of,
! . ' frequency o ... “nicleus” o
: v - SEEREA
Y3 2V B. Source of infrared. . _ 2 Magnetron‘
ORI S e _frequency R o
Carfinzes ) e AL C. Source of gammarays 3. Innershell electrons
: o 2v-) : ; Ay=H-. .. S WA
.0 d.RTIn2 D. Source of X-rays 4. Vibration of atoms and
molecules
An X-ray tube is operated at 5. LASER
1.24 million volt. The shortest wavelength ofthe L e —
produced photon wilt be 6. R-Ccircuit
. 10' b 10‘ _ .10w2 nm d.10““nm ' _ — SRy _ . .
g B e P M6 : i : Cheose the'corréct-answer from the options giver:below,
Which ofthefollowmg equatlons representsatravel[mg A B CoD A B C D
wave? - a 6.4 .1 5 b 65 BRI
@ y=Asin(15x— 2r) e by= - Ae~ t+e) _ . 2 4 .6 3 ‘do2 .4 1 3
G y=Aetcoslot—0) “d. Y= Asmxcosmt ' ' o

19 A particle is projected with veIocityv along X-axis. A

. damping force is acting on-the particle which is
proportlonal to the square of the distance from the

According to Bohr atom madel, in which of the following

Can=4ron=3 - shop=2top=1. """ : ~ origin, il.e. ma = —ox*. The dlstance at which the par*!cle
.c.n‘—-SVto_n_4 T d.n~3tp,n_2 T : ) stops Is o E
. LA . o AR i 1
If the source of light used in a Young's double slit " a {3mV§J2 o b(—
experiment is changed from red to violet, then_ o BN
a. the consecutive fringe fineswill come closer =~ .- - omNe S g
- b. the central bright fringe will become a dark- frlnge c. (—J] S d.( _
t. the fringes will become brighter £ : A

d. the intensity of minima will increase

- ket L
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20 A body weights. 49 N onra.spring balance at the North_.
" 'pole. What will be’ its weight recorded on ‘the same’
weighing machine, if it.is shifted to the: -equator ?

“{Use, g = %ﬂ =9.8ms~ % and radius of earth, R = 640.0 km)

b.48.83 N
d. 49,17 N

a.49N
€. 49.83 N

Section B : Numerical Type Questions

21. A uniform metallic wire is elongated.by,
0.04 m when subjected to a linear force F. The
elongation, if its length and diameter is doubled and
subjected to the same force will be ... cm.

22. A cylindrical wire of radius 0.5 mm and conductivity
5 x 107 S/m is subjected to an electric field of 10 mV/m

The expected value of current in the wire will be x> 1 mA.

The value of X IS .vureen

23. A uniform thin bar of mass 6 kg and length 2.4 m is bent
+ Lito make anequilateral hexagon. The'moment ofinertia
about an axis passing through the centre of mass and
perpend:cular to the plane of hexagon IS coniiipeot
» 107 " kg-m”. : e

24. Two sollds A and B of mass 1 kg. and 2 kg respectlvely are
moving with equal linear momentum. The ratio of their
7 kinetic energle_s_ (KE_)A :{KE); will-be q- %o the valug of A

will be ........ s

25. The root mean square speed of molecules of a given
: mass of agas at 27°Cand 1 atmosphere pressure. is 200
' The root meah square speed-of molecules of the

. gas at 127°C and 2 atmosphere pressure is = 'ms". The

-value ofx WI|| be .........

26. A point charge of + 12 uC is at a distance

6 cm vertically above the centre of a square of side 12
cm as shown in figure. The magnitude of the electric flux
through the square will be ... x 10° N-m? /.C.

27 A srgnal ofO 1 kW is. transmltted ina cable The -
attenuation of cable is -5 dB.per km and.cable length is
20 km. The power recejved at recelver is10™ W. The
Value ofx S wennanne o

[Galn mdB 10I0gm[P]1 . . - v =

28. A series-C-R circuitis de5|gned to resonate at an
angular frequency w, = 10° rad/s. The circuit draws 16 W
power from 120 V source at resonance, The value of
resistanceR in the circuit is ......... Q.

29. Two cars are. approaching each other.at an equal speed
of 7.2 km/h. When they see each other, both blow horns

having frequency of 676 Hz. The beat frequency heard by

each driver will be ......... Hz. [Velocity of sound in air-is
340 m/s.]

30. .An e!ectromagnetlc wave of frequency 3 GHz enters a
dielectric medium of relative electric permittivity 2.25
from vacuum. The wavelength of this wave in’ that
medium will be ......... X 10*

2 cHEMls’i'er';. L

Sectron A: Objectwe Type Questions:

1. What is the correct sequence of reagents used for .
convertlng mtrobenzene 1nto ‘m- d:bromobenzene”f' :

.Na:Nb R TR S T I
a 2/HCI/KBr/H+

Bry /Fe NaNO; /HC
2 / SnIHC% 4/ 2 /

CuBr/HBr ; -

b.
c. _Sn/Kel /‘ :/ B, m

d. SHO) j_Bf2 ;,_ NaN@ _, NaBr . -

2. Most surtable salt which can be used for efflcrent clottmg
-.ofblood will be.

a.NaHCO, b. FeSQ, c. M'g{HCO )2 ' d. FeCl

3. The correct order of the following compounds showing
increasing tendency towards nucleophilic substitution
reactlon is . : :

Shaia
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(i\r) < (i) < (iiy < (i)
d. (i} < {ii)< (iii} < (w)

A (iv) < (fii} < (i).< i)
€. (|v) < {i) < (iii) < {ii)

4. Accord:ng to Bohr's atomic theory,

I. kinetic energy of electron is « Z—Z
n

II. the product of velocity (v} of electron and prlnC|paI
quantum number (n), vn' = 22, g
3
Ill. frequency of revolut:on of electron in an orbit is « 2—3
n
3
IV. coulombic force of attraction on the etectron IS o< Z—
n*

Choose the most appropnate answer from the optlons
. given below. :

a. Only ] b Only I_'

5. Match List-| with List-IL.
' Listl  Listl
A ﬁ AR 1. Bry/ NaOH
ROl R—CHO

B. R—CH,—COOH " 2. H,/Pd-Bas0,
_—)'R—?H—CQOH

R
C. 0 o
‘ ]
- R—C
D.. ?

3. Zn(Hg)/Conc HCl
—NH, —>R—NH2 '

4. Cl,/RedP, Hzo
R— c—cHa;,j_s.,g_chz,—c_Hs_ S

A8 €D

6. The calculated magnetic moments.(spin-only value) for

are
a.582 OandOBM
e.592, 490andOBM

'b.4.90,0and 1.73 _E;M L
. d.490,0and 283BM .

7. Match i_lst«l W|th L:st~|l

cooobistely o Llst-ll -
coSAl ‘(Flame_colour i
o ' wavelength) =~

455.5 nm

6708nm

780.0mm ..
589, 2 nm

ks W =

Choose the correct answer from the optlons gwen below
A B C D - A B .C D,

a4 2 31 bz 1 4073

it e 1 4 2 3 do2 4 3 1

S G, [Il-and V. _d. | and_ IV

Choose the correct answer from the options given below.

speues[FeCl ]2",[Co(C 0 )3]3‘and NInOz‘ respecttvety

12, Match'ListIwith List1l.

8. Which one of the following carbenyl compounds cannot
be prepared by addition of water on an alkyne m the
presence of HgSO andH,S0,?

H

a. CH;—C—H.

8]

b (Hbon,

r ICI)
€. CHy—CH—C—H
o
d CHs_.C._.C- 12CH3
9. In polymer buna-S: s’ stands for :

_a-'sulphonation b strength L
¢ sulphur d.styrene .

10.

Which of the following reagent is suitable for.the
preparation of the product in the. above reactl0n7 .
a.NaBH, TR - X NH —NH, /C H ONa,
€. Ni/H, o d. RedP+CI '

41. Match List-t and List-ll, =~ 70 0

List-k:- .o o0 LSl
1. Antifertility drug . .

B. Morphine - 2. Pernicious
: .. anaemia

AL Va!ium:_. :

C. Norethindrone. . , 3. -Analgesic.: =

D. VitaminB,, 4. Tranqulilser

Choose the correct answer from the optlon glven below
A B C D CUUCAITBEC YDV

s List b e Listdl
“(Metal) ..o - (Ores)

Slder|tg [P .

-Aluminium

fron . . Calamine. .

Kaolinite i i«
“Malachite’ T

Copper
Cgine TR

oin|m|»|.
AW =
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:~Choose the.correct answer from:t_h'e'options_ given below, : 19. The diazonium salt of which of the foliowin'g compounds
CLUAT BT DY CUATSBeC D will form a coloured dye on reaction with §-naphthol in
a. 4 3 2 1 b2 471 3 . NaOH? e e
c. 1 2 3 4 d. 3 1 4 2 _ ) '_CHS

13.

14.

Which one of the following compounds is non-aromatic ? CHoNH, - ~C N—CH,
| _b-_ |
N, NH,— CHy

20 The correct set from the foliowing in which both palrs

é
e

What is the correct order of the followmg elements W|th .-~ -~ arein correct order of melting point: is

respect to their density ? - a LiF> Licl, MgO > Nacl b. Lic} > LiF, NaCl > MgO

a.Cr<Zn<Co<Cu<Fe b. Z”“:”‘C‘?‘F“Cr €. LiF > LiCl, NaCl > MgO d. Licl > LiF, MgO>NaCI
eZn<Cr<Fe<Co<Cu d.Cr<Fe<Co=<Cu<Zn

- 15.

16.

17.

- a.distorted trigonat planar,. 135%and. 90”

’,d L|near,180° . . he
18. ¢

Section B : Numer:cal Type Queshons

Given below are two statements. . '
Statement | The value of the parameter “B|ochem|cal 21. The total number of amines among the, foliowrng which
Oxygen Demand (BODY’ is important for survival of aquatic can be synthesised by Gabriel synthesis s .........
tife. CH -

Statement Il The optimum value of BOD is - L o 3>CH CHQ—NHE (u) CHacHzNHz
6.5 ppm. :

In the light of the above statements, choose the most

appropriate answer from the options given below. : .CH2-— NH2‘ ST ¢ ‘NHZ
a. Statement i is fa!se but staterment Il js true.. (ii) o © V) o

b. Both statements are true.

¢. Staterrient ! is true but statement Iis false __ c 22. Among the folfowing allotropic forms of sulphur, the -

d. Both statements are false e ' _, humber of allotropic forms, whlch Wi” show

The lncorrect statement among the followmg |s paramagneusrnlsu . L
“(ije-sulphur (u)ﬂ sulphur S (iii)Sszorm

a.VOSQ, is a reducing agent.

b. Cr,0, is an'amphoteric oxrde :

¢. Ru0, is an oxidising agent. :

d. Red colour of ruby is due to the presence ofCo

23. The formula of a gaseous hydrocarbon, which requires 6
times of its own volume of O, for complete oxidation and
produces 4 times its own volume of CO isC, H The

The correct shape and |—— bond angles respectlvely in - va[ue °fy 15
l;-ion are Lo

24 The volume occu pled by 4, 75 g of acetylene gas at 50°C

o and. 740.mm Hg pressure s ...L (Rounded off to the
b.T-shaped, 180°and 90° .. . ¥ ~ nearest integer). .

¢. Trigonal planar, 120°° : A [Gaven R=0. 0826 Latm K='mol" -

: 25 C H, freezes at 5.5°C. The temperature at whlch a

“salution 10 g of C Hw in'200'g of C H, freez6:is"  omnnn.C.
_(The-molal freezmg pomt depreSSIon constant ofC H is

leen below are two statements

One is labelled as Assertion A and the other is iabelled as
Reason R.

- 5. 12°C/m )
Assertion A Hydrogen is the most abundant element in
the unwerse, but it is not the most abundant_gas In the o 26. The magn|tude of the Change |n Qx|d|s|ng powef Of the
troposphere. . ~MnO; /Mn?* couple is x x 1074V, if the H* concentratlon
Reason R Hydrogen is the! i:ghtest element. In: the Iight of =~ s decreased from 1 M.to10™*-M at 25°C, (Assume
the above statements, .choose the correct answer from the ‘concentration of MnQ; and: Mn?~ to be same:on change
options given below. .- ... .- ; S I T inH* concentration). The value ofx IS wiivnseen (Rounded off
a. Aistrue butRis faise : : ‘ 't the hearest: ln’ceger) T
b. Both A and R are true and Ri$ the correct explanat|on of A. . o _
c. Als false but R is true; : [ 2.303RF 1

d. Both AandRare true but Rig not the correct explanatlon Lleen F =0. 059J

of A,

s T

e NS
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27 The solubility product of Pbl; is 80 x 1072, The solubility’

“ of lead |od|de in 0.1 molar solution: of lead nitrate is
X % 107% mol/L. The:value of x:is ....... (Rounded off to the
nearest integer).

[Given, : 42 = 14T]

28. Sucrose hydrolyses in acid solution into glucose and
fructose following first order rate law with a half-life of
3.33 h at 25°C. After 9 h, the fraction of sucrose
“remaining is f. The value oflog,,(1/f}is - x107°
(Rounded off to the nearest integer). ~ ~~ =
[Assume, In10= 2303 In 2 0 693]

Online JEE Main 2021 3%

29. 1.86 g.of aniline co,mpletely reacts to form acetanilide, -
10% of the product is lost during purification. Amount of
-+ acetanilide obtained after. purn‘" ication {in.g)is
x 1072,

30. Assuming ideal beéhaviour, the magnitude of log K for the
following reaction at 25°C is x x 10" The value ofx is
......... {Integer answer) -

3HC =CH(g)~—C Helh
[Given, A G"(HC = CH)=-2.04x 10° | mal ", :
AfG (C Hs)——‘l 24 % 105jmol" R= 8314] K* mal 1]

O MATHEMATICS

Sectuon A Objectlve Type Questions

1. For the statements pand q consnder the followmg
compound statements :
y A [~q A(p——) q)]—> ‘p
B.lpvg)a~pl—q g
Then, which of the following statement(s) |s/are correct'?
a. {A} and {(B) both are not tautologies. Do
b. (A) and (B)both are tautoiogles
c. (A) is a tautology but Aot {B).
d. (B) is a tautology but not (A)

2. letg; b<eR.ifthe mlrrorlmage ofthe poth(a 6 9) w1th

—3 ys_z_ .z |s(20b _a- 9)

" respect to the Ilne

then|a + b||s equal o
e84 St 9ot

Tt

3. The vector equatton of the plane pass:ng through the
- intersection of the planesr- (+ j+k) 1and
(t - 2] }=-2 and the pomt (1,6, 2)is

‘:--a. re{ie 7 E!k):§ _b.r;_(3|.--j- _7]-!'-‘3!2)= 7"' e

Cr(i+7ji+ k)=7" . d.r (i—-71+3k)—vf

4, Pisa ooin.t on.the parebola y = x? + 4 which is closest
- tothe stralght line y 4x.-, then the coordrnates ofP
care. . ‘ L

: -"'a._ (3, 13) ~ h. (‘I 5) c (—2 8) (2 8)

: —:5;. The ang!e of elevatlon of a Jet p|ane from a pomtA on
the ground’is 60°, Aftera flight of 20 s at the speed of

plane is flying at a:constant height, then its helght is
£0a,180043m . i e hi3600¥ 3 m. :
© €.240043m o d120043m. P

~ #{x432 km/h; the angle of elevation changes to:30% If the jet B

6 lf nz 2 isa posmve integer, then the sum of the series
P, + 203G, +3C, + ACy i +."C,Yis
a M0 -18n+1)
6
p, N+ 1 @n +1)
c. ni2n + ‘Ib; Bn+MN
6
nn+H?n+2)
12

d.

7. Let fiR — R be defined as e
—-55%, if x<-5 7
F=d 2@ 3¢ Sf2,, if -'ss"-x<_4'
{2 -3¢ 2 36x5336, i xz 4l

LetA={x e R:f is increasing}. Then, A is equal to -
2. (-, =5 {d, =)
B. (5, )
€=, -5 U4 °=-)
d (—5 4)u(4 oo)

8. Let f be a thce dlf‘ferentiable funct|on deflned on R, such
that fi0) =1, f* (0) 2 and f"(x) ;eOfor aII Xe R

It f(X) f”( ) ‘ 0 for allx eR, then the value 0ff(1) lies
in the interval S
a. (o 12) ‘ . "" b, 9)

_ cma «j f'dem

For WhICh of the followmg curves, the Ime Xk J_y Zf
“is the tangent at the pomt {3\[_, 1] PO
. | 557

ax*+y*=7 . . b y —'Fx__.

c20-1g=9 0 dadigrle
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10 The value ofthe mtegralj[x —2x 2] dx, where [x]

denotes the greatest integer Iess than or equai to X, is

a.—+2- IH b.~~2-33-1
c -5 e d-—4 :
11. A possi'b'te value of tan[%sin;‘“/—.gss_i] is
a 1i7 b.242-1
< J— 1 o4 17242
12. The negat:ve of the statement~ p A(pvq}is
a~pvqg b.pv~q
c~parg + d.pa~g

13

¥ = x, then the possibte values ofg, b, care

a.a=u-,b=1,c=1 b,a=1b=0,c=1 =
2 2 :

co=1b=1c=0 d.a:—1,b=.’l,_t_=_1

14. The area of the region
R={lx, y):5¢* s y<s2x* + 9Is
a. 1143 square units .
b. 12+/3 square units
" €. 93 square units
d. 6+/3 square units
15. If a curve y =10 passes through the point {1, 2), and

- satisfies x—g—+ y = bx*, thenfor’ ‘what value ofb,
. . X X oW . -
[foadx =22’
d 5
a.5 b0
€. 62.5 d.31/5°

_‘_‘16 Let f(x) | be a dlfferentlable function deﬂned on [0 2]
" such thatf(x) f(2 x), for allx e(O 2, f(O) 1and

f(2) e?. Then, the value of _[ f(x) dx is

b 1+e
d.2(1+efy i

a1e
c.2(1-e%}

LletAandB be 3 >< 3 real matrices, such thatA lS .

* symmetric matrix and 8 is skew-symmetric matrlx Then

*“the system of linear'equations (4°8> =B?A%)X = 0, where
Xis a3 x1column matrix C of unknown varlables and O is a
3 % Tnull matrix, has R -

. a.nosolution .

b, exactly twas'olp'tidns -
c. infinitely _ma'ny:,.,soluti"ons

- d.auniquesolution

17

If the curve y = =ax* + bx + ¢ X eR passes through the L
point (1 ,2) and the tangent fline to this cuirve at orlgm is

18 Leta, b, c’be in an arithmetic progression. Let the-
. centroid of the trlangle with vertices (a, ¢}, (2, b) and {a. b)

' b‘e{130 7 fa, Bare theroots of the equatmn
ax? + bx + 1=0, then the value of o’ + p? —ch is .
71 b, 69 .. 69 g

a. — . — s — .-—
. 256 . - 256 o286 e 256 .

19 For the system of Imear equatlons . :
X=-2y=lx—-y+kz=-2ky+4dz= akeR con5|derthe
following statements _ '

{A) The system has unique solution, |fk,+2. ki -2 )

(B) The system has unigue solution, ifk=~2

(C) The system has unigue solution, if k=2

(D) The system has no solution, if k=2

" {E) The system has infinite number of solutions, if k# -2
_ Which of the followmg statements are correct ?
a.{Qand(@ " b.(8YaRd () _
<. (A) and (E}- d: (A)and (D) R L

20. The prohability that two randomly selected subsets of
the set {1, 2, 3, 4, 5} have exactly two e!ements in thelr
intersection, is
“a.65/2 -
€. 135/2°

i hl65/ 28
d.35/7

Sectlon B: Numencal Type Questlons

Ny ifazr=20" "
21 For mtegers n and r, Iet Coifnzr . ‘
. gan N otherWIse:__ -

\ The maxm'num value of k for which the sum,
| 0 + 5% 13 ex15ts ise ual to
,'=20 .f k - f ; ‘l k + ‘I — q - S "

22 Let A be an mteger if the shartest dlstance between the
linesx — A = 2y 1=22zand.

7

X = +27\, 7- 2.|s—thenthevalue0f 7\, is:
y ‘zﬁ .I I

23, Ifa+oc-‘|b+[3 2andaf(x)+af[] bk‘#%,'x#ﬂ,

fo+ f[ )
then the value of expression ————2==1s .........
e P , Lo -‘:T. GO x+‘7
24. Let a pointP be such that its distance from the point-
(5, 0) is thrice the distance of P from the point (='5,.0}. If

~ thelocus of the poth isa cnrcle of radlus r, then 4r is
- equal to O A

e 25 *if the area of the tnangle formed by the posatwe X—axvs

the'normal and the tangent to the circle
Ax - -2 +(y 3) =25 at the point (5, 7)|5A then 24A is
equaltn i 2L :
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|
26. If the variance of 10 natural numbers 1, 1,1,..., 1, kis . - :and the group C has at most 3 students Then, the total ‘
less than 10, then the maXImum possnble value of k |s T :number of possibilities of forming such groups is ......... . !
27. The sum of first four terms of a geometric progression 29. Leti= \/_ 'f( s ;{; i (1(? _:Qa =kandn= [ik I] .
(G.P)is ?—2 and thg sum of their kgspectivg reciprocals is be the greatest |ntegral part of | k}. ' . | ‘
"?g' If the product of first three terms of the G.._P. is'1 and Then, nis(j +5)2 = 2(1 +5)is equal to iue.. . _
the third term is ¢, then 2g is ......... = = | :

T e ' 30. The number of the real roots ofthe equation-..
- 28. Thestudents 5, S,, ..., 5, are to be divided into 3 groups

_ : , X+ +]x— 5|——%Z!S ............ .
A, B and C such.that each group has at.least one student 4
'_-, .. .. Answers
&3 Physics L o S .
1. (b} 240 @ | e EENE 6. (a} 7@ - 8 (@ 9. (a) . 10. &)
1. (@ 12, @ 3@ | 1A |15 @ 16, @ | 7B 18 ) 19, () 20. )
21, () 2.¢) | 3@ | 4@ | I @0 26, (226) 27. (8 28. (900) | 29. (8 30, (667)
%3 Chemistry o .
R R DR Rt EE e e ] Cised| e o ST 8.6 . |9 @ | 20.m
1. &) 204 @ 14 15 16. {d) 7. 18. () 19, @@ 20. (@
21. (3) 2. (1) - 23 (8) 24. 5 . ‘ 25.4(1) 26. (3776) 27, (141).- 28, (81). . 29.(243) | 30. (855)
%3 Mathematics : L e e el
Le | 2@ SR Al 5. (d) 6.oB) e o Tl i o808l o @l Y 10,000)
1. @ o120\ 13 4. (B 15. (B) 16. (b 17. () 18. (@ CoAGufdl ) 20000
2,00 | 22 (1) 232 24 (5629 26, (1) 27..3) - 128, (31650 . 30.(®

25. (1225) 329, (310

Note (*) None of the optfon :s correct
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1.

(b} Since, the particle is executing SH_M.
Therefore, displacement equation of wave wil! be

y = Asint
= y /A = sinwt
angd wave velocity-equation will be :
v, = d - Awmcosat
dt
= vy / Am = cosmt
Now, sinot + cos’wt =1

/A + v, /Ao =
This equation is similar to the equation of ellibse.

{c} The arrangement of charges is shown below

fsing

As we know that,

‘Cou!omb ] force between two charges. i.e. g;’and g5,

R R I B
2_ 2z o ”
. AmE,” Angy (d2+ ¥

Here, g, =g, =q _
Force in SHM, F = ma®x : ..

“'Since, in ordefto have SHM +g should move downwards and force
responslble for.this will be only ;

4

S F = Fein®4FSinG = 2Fsing | o |||)-
Using Eqs. (i) and (iii), we get
2Fsin® = mox

2

= 2 %—sinﬁ = mo*x

4mey (d° + %9 )

2 q2 X8 z
= . = mex
dmeg (d” + ¥ 2+ XA
RN
= o = _1_ ,.,,,.L_m
2meg (d? + xz)wjm )

As, x<<d

o AN
o=l 9 -
o \2mgp md?

. (d} On the basis of kinetic theory of gaées, the gas exerts pressure

because its molecules contain unitorm speed, random motion and

perform elastic collision with each other, as well as with the walls of .~

container. As a result of which gaseous molecules suffer change in
momentum when |mpmge on.the walls, of contalner

(d) The magnetlc susceptibility 0 of ferromagnetlc matenai is:in the

. range of 10’ to10°, sa it gets easily magnensed and demagnetlsed in

the presence nf extemal faeld reglon )

Therefore, when a soft ferromagnetic material is placed in an

~ external magnetic field region, the magnetic domains may increase

or decreas€ in size and change its’ orlentatlon

(d) The logic circuit is given as- o .
. C=

By using De-morgan’s theorem,
C=A+B=A-BE=A-8

. ...This relation ¢an be shown by the circuit drawn below

A
T

(a)Given,T=2rc\/Z R 1|
' - VE : . oo

.. where, time period, T =1.95s

Length of string, [ =1m )
Acceleration due to gravity =g
Error in time period, AT = 0.015=107 s

Error in length, AL =Tmm =1x10 Sm

' ~ Squaring Eq. {i} on both S|de5 we get

o Te —41'52L
B .
= g= 4ﬁ2_rL2 R TR DU
: . . -3 -2
E _ 'A§=.'Ai+£:10_+_'ﬂ
: g L T 1 195

T =107+ 1025 %1072

=10°3 41025 % 107

—125xi07%

Ag /g x100=1125x10"" x10*
=1.125%= 1.13%

. (a) Transistor is a device used as switch or amplifier.

It is made by sandwiching three semiconductors, i.e. p-n-p and
n-p-n.
n n

Coliector Emitter Collector Emitter

Base Base
p-n-p-transistor n-p-n-transistor

‘Hence, Statement | is false, because we cannot make transistor from

“~diode,

As we know that, amplification factor () is the ratio of collector

current to hase current. ’
g

p=lc

; ) Iy

Hence, Statement 1l-is true.

" Therefore, option (a) is correct,

g

i e
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8. (c}Let T be the time period of oscillation, then P A
: : \/W .

T=2r|— :

Keq P4/2 - I
T=2m \/E [ kg =k o+ ] P4 c
"9k req TR
v, 2y, Y

w

(3
1 12k .

and frequenc (f)—ﬁ—— —
q Y T 2n\M

(a) Given, resistance, R = 283,

 Inductance, L = 2 mH,

10.

emf,[ =9V

and i be the current.
- Att = 0 when switch is clased; |nductors behave as-open mrcunt
-, Effective circuit will be -

By using Ohm's law, V = i R'e-q"

Srd= VIR,

where, R, is equwalent res;stance of series ressstors

i.e., R MR+R ZR 2><2m4£2
) 9

=

225A '

) Leth,, Ay, m,, my, SVpiVor pp and p,, be the wavelength, mass,
velocity and momentum’ of proton and o partlcle respectwe]y
Given, A, = A, ‘ :

As we kn_(_)w that, e
C A=hip

h _h
-.6: Py
= Po =Py
S ,.mprlﬁ'.maVa
S Mg, =AMy, = Am)
= e LA G iy [
v 1

11.

fa) Let p‘, Pi V. and Vs be the m|t|al and frnal pressure and voiume -

G:ven AB s lsothermal (AT = 0),

" BCis |so<:hor|c(AV 0)

and CA JS adiabatic(AQ = 0 -

. -‘Smce, |sothermalwork( Aa)

v
PMlnT/? .

. (R

12.

where, V. and V; are volume at A and B, respectively.

) Was = oV In%— P1V1In2 '
1 .

Smce at constant vofume, work done is zero.

C W= 0

Since, W, is an adiabatic work done, i.e.

' WCA —‘1—“*(va P;V) _

!

= Wer = —— (o, —'&xzw
-y co4
1 : 1 pVy -
=[PV, —pV 2= — B0
T~ P ' .?11.. =y 2 -
*. Net work done, Wn;t': Wg + Wae+ Wey
=pVin2+ 04 PY
1—'\( 2.
= pMlin2 +1/2(1—y}}
From ideal gas law, pV = nRT : o
o Wo =RTIIN2 =172 (y ~ 1] ton=1

(a) Given, V.= 1.24 million volt = 1. 24 X 106 volt

Since, energy (F) = eV :

where, ¢ is the charge of eleétron = 1.6 x 10717 C
E=16 x107'% x124.x 10°

As we know that, ' R

‘h

Energy of photon, E= T R

c= speed of [rght in free space, ¢ =3 % 10B ms‘1

Equat:ng Egs. (i) and (n) ‘we'get

16 10 i

13.

14,

667 X 10'34 X 3><10a

A
2001x10'73
© 16124

$< 124 % 106

-1009><10“”

=1009 x 10‘72'“ 10-3>< 10‘
__10_ . | _

(a) The equatlon of a-travelling wave in standard form
R ﬁ-'y,f As:n(mt+kx) : N

Only optlon (a), i.e.y = Asin(i5x — Zt) satisfies this equatlon.-
) Letnf, ' h

e the final and initial orblt

As we know;that

ST (1)

i)
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ol [—1— - 1—] = 00225
51

15.

16.

Now, checking for each option, we get

@) lo{l—l}[lﬂ_] 005 )
A 132 4*] 19 16 ‘
1M )
by Le|l-1izars .
Y [1 4] i

x .G

1 Tt 17,
d) e —Ll=014
@5 =|373)

The option (b} has highest value. .

16, 2

o (i)

: c 1
Since, frequency, f = = =f = —
. Frequency will be maximum for transition n = 2
to n=1. - .

{a) According fo Young's double sht expenment
The distance of nth bright fringe frofn the centre,

y 2 mD
T d
Since, - - oviolet < Mred

Vwolet < Vred
.. Consecutive fringe lines will come closer i
(¢} Given, radius of hole, r=a/2:.

and radius of d|sc, R=a
Let xcy be the centre of mass of system, .|

" my, %, be the mass and centre of mass of disc.. *:
_my, x; be the mass and centre oﬁ mass of circularhole..

2

LMy = Wm-
2 TER2
me?  m(@l2? my
= My = RET TRt R e
Y and Yend = myx, + mzx2
. my o+ My,
= mia - (m1/4) (3a/2)
o (n?;/‘})
- y ='m,a(1 318);..
: : CM. Im/4 .,

17.

(b) As we know that, Zener breakdown takes place, when we supply

reverse bias voltage to Zener diode. Due to heavily dopping, the
electrons in the valence band of p-type region can jump easily to the

~ conduction band of rtype region; hence due to high electric field,

zener breakdown occur, Thus, there is very high sudden increase.in
Zener current (i ;) that is caused:by reverse breakdown Vo[tage (Vz)

—

v,

19.

20.

Since, w

21.

=

22,

-C. Source of gamma ray is radioactive decay of nucleus. -
D. Source of X-ray is transition of electron in inner shells.

. The correct match is A —»{2), B — (4), C— {1},

D —(3).
(d) Civen, speed of projection = v

Darnping force, F = ma = — otx®

= a=—oxt/m
Also, a=v dv )
dx
o
= vdv = adx = - Lxdx
. m

Integrating both sides, we get

_[ vdv = I ——xzdx

Vo
0
[ﬁ) . 2[_]
‘ 3

_ax o (3mvg)”
“ms 0 (2 e
(b) Given, weight of body at North ;iqle,
w,=mg =49 N
Radius of Earth, R = 6400 km
Let weight of body at equator be w,. -
Al equator, g, = g - Ro? i

w, = mg, = mig.= Ro?)

p > We = W, <4BN

Hence, above condition is satisfied by only option (b)
{2) Let initial length and diameter be !, and d,

whereas final length and diameter be, andd,.. . .
Given, I, =2/, d, =2d,, Al;, =0.04m .
By using formuia of Young's modulus of elastlc:ty,

S
Al
e _ Yy=Y,
N CUUeFly L Fly
Ay X Aly Ay x Al
Fly R
nld,/2)2 x 004  m(2d,/2)%Al,
_’ 2 VR o
=3 —_— T ——
1/4 x004 Al
A.'2 =002m=2cm

(5) Given, radms of cylmdncal W|re,r =05 mm=05x16" *m

. .Conductivity, o= 5 107 S/m

. Hence, Zener breakdown is eam!y obsewed in Zener lede.Wthh 50wt

18,

- heavily doped and havmg narrow depletlon reglon

(d) As we know that;

:_ Electric field, E= 10 mV/m =10 X 10" V."m

We know that current density,

' I—UE 0
T4 ><10><10~3
CJ=tA = =JA

t—5x105xn><{o5x10'3)2

5 X 10"'A/m
‘Also,

AL SOUI’CE o rmcrawave frequency‘ls magnetrou

. B. Source of infrared frequency is wbratlon of atoms and
moiecules ! .

o
=

. = 5108 m x 25 X 1078125 % 107
3 mmA =125 mA = x° = 5%
x=5" o
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23. (® Given, mass of uniferm bar, m= 6 kg
Length of bar, [ = 2.4 m

F
Side of hexagon a= 2?4 =04m
Mass of each side, m" =6/6 = 1kg
and OP = va?-a?/4 = ay3/2
=0.23m

Now, by using parallel axes theorem,

= lop =‘§- x 04 x 0.4

and /. (net'moment of inertia at O)

E 2] Flux through any face, ¢=~£L
6gg
L L . -6 . :

= o= —12X00 6206 %108 Nem¥C

- T e xB8 k10T T R
A P B =226x 10° N-m?/C .
>
af2 27. @® leen power of transmitted signal, P = 0.1 kW 01><]03W

=107 W .
Rate of attenuation, R = — 5 dB /km
Length of cable, ! = 20 km

Power received at receiver, P, =107 * W

Total loss, = Rxl-—SxZO-—TOOdB ;
Gain (B} =10 logm > '

i
B=~100;—10I0g10£9

i

S ., . _ Py -10 _ Py
_6x§x04x04 8 X107 kg-nr T Ti0=lemeg =0
e o : 210 n _ 1010 102 _ 8 —10-8
24, (2)Gwen my =1kg, my =2 kg, (KE), - (KE)B—A 1 = o= 10TR =107 X107 =107 =, =107 W
. Linear momentum of A and 8 are equal. Hence, x=8

= C Pa=pg
Kmetlc energy (KE) = piam
KEA =_n3_5_=£_£ sy A=2
KEB my 11 )
25. (400)Gwen T1 = 27°C 27+273 300K
' T; = 127°C = 400 K
pp=2atmv, =7 "
As we know thét," A

P =Tatm, v; =200 ms™

Root mean square speed Vim RT

\H?\f

- '.,."z_?‘f T =TO -

= ;";‘ef@‘ o x=400

BB
26. (226) Given, charge,. g= =12 uc 2’ xw 6
Height of charge from surface h=6cm= 6 %1072

and side of square, a= 12 cm =12 x 10~ 2

28. (900) Given, angular frequency at resonance, m, =10°rads™ '
Power drawn frorn_circuit, P=16W
and supply voltage, V= 120V - -
lLet:resistance of circuit =R,

As, PeVER
L RZvajpi120x120
16
=30%30=900Q
29, (8) Given, v}, = v, = 7.2 kmh™
: I=2xi= l};ng*f

Frequency of source, £ = 676 Hz
Speed of sound in air,v = =340 ms™ !
“Let fy~ bethe frequency heard by each drlver
By usmg Doppler effect far A, ‘
T = VA, —{v+ vg)f(,

- f0=(v+v"Jf (340*'2) 6_§x676 684Hz

A vy 340=2

“Now, | beatfrequency f~f= 684 676_8Hz

" From figure, it is clear that the given square is.one of the face of a 30. (667) Given, frequency of wave f : 3- GHz 3x. 109 Hz

cube of side 12 cm and + 12uC charge is placed at its centre Then,

by Gauss's thearem

- Relatlve permittivity, €, = 2. 25
Since, f=c/h
: 8 . o
= N l=£=_3x‘!0 =0Im
fo3x10°

. A (wavelength of wave in a hedium) =1/
and as we know that, K=y E
~As, dielectric is nbn.-fnagnetic, u, =1

735 =15

— ; 5 01 _ 1 = 0.0667-m
| - - s 15 o

=667 cm =667 x10° ?'cm




® CHEMISTRY

1. (b) In first step, NO, group is electron withdrawing group, it
decreases the electron density in meta position and bromination
occur in meta position. In second step, Sn/HCI used for reduction to
convert —NO, to —NH, and form aniline.’In next step, diazonium

~ salt is formed and at last bromme replace N*C] _group to form 1,
" 3-dibromobenzene.

Complete reaction is as follows

N02 NH2 )
Bro/fFe Sn
(Bromination) +HCI
romination
. 3-bromo (Fieductlon) Anifine
Mitrobenzene nitrotenzene
. _ P
Nz Cl gandmeyer Br
R o . Tgaction
NaNQAHCI HEBr
0-5°C . CuBr
i T Ty N =T Br
Diazotigation - " 5, ‘
( . Ireactlicm; Diazonium 1, 3-dibromo.
' salt’ " benzerie

_(m-di_br.olmobenzene}__.. .

{d) According to Hardy-Schulze rule, for negatively charged sol, -
most { +ve) charged ion is needed for efficient coagulation. -
Blood is a negatively charged soI Hence FeCl,: can be used for
blood clotting and it from Fe™

(o) Rate of nucleophilic 5ubst|tut|on in afornatlc hallde are as
follows

al cl Cl
_ NQ2
.chloro benzene |
(Minirum rate) NO, - NG, ...NO,
{0 Anitro 2.4-dintra 2 4, Brinitra
chiorobenzens chlorobenzens : chlorobenzene
S :

S TR »(Maxirnum. rate)

Greater the number of nitro (-=NO,) grOup in chlorobenzene,
greater the rate of nucleophll[c subst:tutlon reactton in aromatic
halides. : BRTRT s

When a nltro group is present at: ortho and para pos:tlon it can
withdraw electrons from the benzene ring. Thls faulltates the attack
of nucleophiles on haloaremes.

() Accordmg to Bohr's theory, -+

: (a(l:oV)) e e Correct)

1, KE°c4—or136
n?

i Speed of electron = E St
n

{Here, Z = atomic number, n= number of shells)
e 2 w7 Incorrect)

1. Frequency of revolution of éIéEtrdn‘ =Y
Incorrect)

Szt o zioon®Yy BT
Frequency = — v —ree— T A A

¥
1\ EF= kQ1q2 = kzez
."2 -' rZ
Z
F=
Y
%
X .
F o E; {-. Correct)
n .

Hence, only |, and [V are correct.

5. {c) {A) Alkyi chloride reacts with H ."Pd BaSO and reduced to alkyl
aldehyde. This is known as Resenmund reduction.

O i - 0
! CHy N
R —C-—Cl R —C—H
Alkyl chioride Pd-BasO, Alkylal dehyde

(Rosenmund reductlnn)
(8} Carboxyllc ac:d reacts with Cl, /Pin aqueous medium to form
2-chlorocarboxylic acid. This. reactlon is known as HVZ reaction.’
B Y I .
f—CH, ACOOH —--> R-——CH—COOH

A Alkyl carhoxyhc acid O 'y
T : ‘2 chiorocarboxyl:c amd
[Hel[ Voihard Zelmsky (HVZ) reaction]

’ (C) Alkyl am|de reacts w1th Br, in presence of NaOH to give alkyl
. amine. This reaction is known as Hofmann bromlde Teaction;

e DR o . ‘\.,
8r,
R— C —NH W R—'NH
Aikyl amide Alkyl amme

{Hofmann bromide reaction) -

(D) Ketone reacts with Zn-Hg in'presence of conc.HCl to give
alkane. This reaction is known as clemmensen reduction.

[0 B .
B | in(Hg} L
R— C—CH, —ra R—CH,—CH,
Ketone -+ Alkane

{Clemmenson reduction}
Hence, correct match is (A)»Z (B)—4 ©-1, (D) 3.
6. (b (D) [FeCI FF— Fez+ — [Ad] 3d 6

= Cl is weak field ligand so does not‘pa_u_nhg oceur. ..

nin + 2) BM'

S0, magnetic moment () =
='-' [AEr2 B

. : = Nurnber of tota1 unpalred e =4

= J_ BM = 4 90 BM
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‘..:;-Hence CH —CO—CH cannot be form

(i) [Co(C,0,),F — Co™ —— [Ar] 3d®
G0, is strong field ligand so pairing occur,

All electrons are paired, n =
. hence,p=0
{|||)Mn02“ —>Mn+ﬁ — JAr3d"
n=1 .
= 0l + 2) BM
=10+ 2) BM
= -\E BM.
_ =173BM .
(dy Alkali metal Colour (Flame) A (nm)
oL Cnmson red ' 670.8
Na Yeilow . 5892 .

Rb Red, violet - . 780.0
Cs Blue . 455.5

- Alkali-metals have very low. value of i ignisation energy as compared
to other metals. So, alkali metals easily get excrted and impart.colour
... fo flame. .

Hence, Rb is most excrted and havmg hrgh value of wavelength in
-all alkali metals. .

{¢) Reaction of HgSO, /dil. H,50, wrth aEkyne result in add:tlon of

water as per Markownlkoff’s ruie

s0, " B
(@ Ho=0H —HQSO—4>CH2_CH\——CH3-——CH

Acetyfene Acetaldehyde

B Hgso., ) i

Cyclohexyl eihyne = '_

ol

i:oyclo hexylethan-1-one .

(@ CHSWCMCHW CH3——C =CH,
Prop-t-yne - . . Cl)H

R " P
" == CH—C-—-CHjs

Acetone .

Yy cH JC= C—CH, 9% CH,—C= CH——CH
_ But-2-yne 504

S CH; —C—-CH —CH
But-2-one

s

« (d) Buna-S is the co-polymer of but 1, 3—chene and styrene as .
follows, =

7 HoC=CH—CH=CH, + 1 p—
Butadiene’ _—
v : Styrene

+CH2—~CH— CHE—CH —mCH—CHg—)—

~Buna-§ -

Styrene butadiene rubber js also called buna-5; in which'‘Bu’ stands
for butadiene, ‘na’ ‘stands for sodium and ‘S’ stands for styrene.

Since, butadiene and styrene is one of the constrtuent monomer of
given polymer

10. (& To reduce the carbonyl groups into alkane wo]ff Klshner reductron is
“used; without affecting the-double bond., :
~ Wolff-Kishner reagent It utifises hydrazme (NH ~—NH ) as the
reducing agent in the presence of strong base KOH or CH; ONa in
a high boiling protic solvent.

- The driving force for the reaction is’ the cnnversmn of hydrazrne to
nitrogen gas.

Cofiy NHgNHg -
- (.CoHg G Na' /4
L0

11 (b}(A) Vahum (4) Tranqulllzer

“Atranquilizer driig became a standard drug for the'treatment of
anxiety and one of most. commonly prescnbed drugs of all
time. . N : .

(B} Morphine - (3) Anafgesu: S :
.. Morphine is effective for both acute and chromc pam and often

-.. . used befare and after surgery. .., .
(C) Norethindrone — (1) Antifertility. drug

Atis a form of progesterone, a female hormone rmportant for
regulatmg ovulation and menstruation, i

(D) Vitamin B;,—(2) Pernicious anaemia . P
It is a nutrient that helpsto keep our body bloed cefls and
nerve cells healthy and help in makmg DNA
12. (d) (A) Siderite —FeCO, it D,
] Siderite is a mineral composed of iron (I carbonate (FeCO ).
(B) Calamine — ZnCO :
Calamiine is used to treat mild rtchmess and contain zinc-in its
formula. : :
{Q) Kaolinite — Al,(OH}, - 5i,0;: :
Kaolinite is-a type of clay found in nature; It i a dioctahedral
yr05|lrcate clay contalmng 5i,0;.. :
(D) Malachrte - Cu(OH), CuCO . ‘
Malachlte is,2 copper ¢ arbonate hydrox:de m:neral wrth the
formula Cu, co (OH),. - '
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13.

{@) Compound, which obey Huckel rule, (4n + 2}m is called K
aromatic compound.
Compound, which obey 4n7 rule, is called anti-arornatic compound

Compound which contain one or more sp carbon in its structure is
called non-aromatic compound,

The nature of following ions/compounds are as follows :

(a) sg® — Non-aromatic
Carbon

b) [ 3 (6} — Aromatic (follow Huckel's rule)

o ‘
(©) DI (26 — Aromatic (follow Huckel's rule)
® .

‘:(d)‘-' _—>'Anthracene—>‘Arornatic, ot

14.

(1267

_Only @ is non—aromatrc and rest all are aromatic.

(c) Generally, due o decrease in metallic radius and increase in

- atomic mass density increase across the period from left to right.
; 1Metal

_Density (g'cm’ )
" Zn _ 7.13
Ler 7.19
Fe ' 7.8
Co 8.7
Cu o 8.9

15.

Correct order is Cu> Co > Fe> Cr > Zn.

(0) Statement [ is true but statement Il is false.

Clean water would have BOD value of less than

5 ppm whereas highly poi!uted water could have a BOD value of 17
ppm or more. g

.-...Hence, the.value of parameter ‘BOD’ is :mportant for survwal of

16. (

- 477

“aquatic life but optimum value of BOD i 17 ppm or more. So,

statement Il § is incorrect.

{d) Red colour of ruby is due to presence of Cr¥* ions in ALLO,.

5% Chromium is the trace e[ement that causes ruby’s red colour, which

ranges from an orange red to a publish’ red; The strength of ruby s
red depends on how much chromium:is present. .

(d Hybndisatton of centra[ I m I3 is sp3d wnth 3 Ione parr and 2
bond pair.

Shape'l.inea{ [—1——1 } :

Lone pair 3 lone pair -

. ‘Bond angle180°. {for linear molecule) . .

(b) Both AandR are true and R is the correct expianatlon of A.

'. As we know, hydrogen is most abundant element’in the universe but
e  the most abundant gas in the troposphere is nrtrogen because :
hydrogen is lightest element..

23

19.

20.

21

(¢} Initially aniline reacts with diazotisation reagent to form
diazonium salt. Then B-naphthol react with salt and orange-red dye
is obtained. So, diazonium salt of aniline is used to prepare
orange-ed dye.

: N2 Cl” OH
NH2 OH_
NaNH2 + HCI
5°C (B naphthol)
Aniline Dlazonlu
salt ‘

2-naphthal aniline
Orange-red dya
(ay Correct option is {a) i.e. LiF > LiCi;'Mg'O > NaCl. Melting point
is directly proportional to lattice energy, Lattice energy is the energy
required to separate a mole of an ionic solid. mto gaseous ions,

- It depends upon charge of i |ons and size of |ons o

M.P o= LE oc ChETEE
Size o
Li—+1 Lis+1
F=-1 G- -1

.‘Both LiF and’ L|Ci hawng same charée 50 meitmg pornt W|ll depend

‘On size.
Larger the size of anion, |esser the lattice energy and hence rneltmg

“‘point order is LiF > LiCl."

Similarly, MgQ NaCl
Mg—2+ Na-—T+
O—2- C-o1=.

MgO having + 2 charge which is greater than NaCI (+‘i) charge So,
greater the charge on the ions greater will be lattice energy and
hence, melting point order is MgO > NaCI : .

{3) Gabriel phthalimide synthesis is used to prepare c

1° aliphatic or alicyclic amine. Hence, amine which can be
synthesised by Gabrlel phthalrrrude synthe5|s method contains
o-carbon.

Aniline (CH;NH,) does not contain U.-C cannot be prepared by
Gabriel react:on Ny
Rest amines all contain o-C in its respectlve posmon, henee they can
easily give Gabriel phthahmrde reactlon .

CH
3>CH—CH2—NH2, CH—CHZ—NHE ;

. ;CHZ—NHQ ' o

. Three amins out of gwen four amons can be prepared by Gabriel
synthesns
(n Only s,-forf‘of sulphur is paramagnetic in nature. Because S, is
like O, i.e, paramagnetic as per molecular orhital theary. It contains
unpalred electron. While cesulphur and [5~sulphur are dlamagncttc as
they do not have unpaired electron, . -

{8) Combustion reaction :

CH,(g) + (

)o (8) —xCO4(g) + Y H,00

. Suppose, volume.of CH, is V' and volume of 0, is 6 times greater -’

thanCH, =6V

Troposphere-contains-3-quarters-of-mass-of-the-entire atrosphere.—

The air here contain 78% nitrogen and 21% oxygen. The last: 1% |s" ; '
: rnade of argon, water vapour and carbon d!Odee . '

"then volume of xCO, = Vx=4V .

L x=4
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24.

25,

26.

. -} Given; [H'] =1M

-~ {I) Now, [H =107 M,

27,

Given,

o UTarC,

Since, Vo, =6 X Vi

V[x+ 1):6V
4

[ )

Put value of x = 4 in Eq. (i)

We get, 4'+§=6 =y=8

(5) Given, mass of CH,(g) = 475¢
Molecular weight = 26 g/mol
Temperature = 50 + 273 = 323K
Pressure = 740 torr/mm of Hg

© 740
Pressure = ——— atm .
760

R'=00821L atm mol‘ K

Hence, no. of molen= % mol

Formula used, pV'= pRT (ideal gas) ‘ _
_ nRT _ 475 >< 0.0821x 323
p 26 (740/ 760

= 96314078 _ 0591 =51
19240

(7) Pure solvent : C Ha(ﬂ
T, =55°C"
K, = 512°C/m = m 200g
Meorte = 10 8
Molar mass of solute C,H,, =12 x4 + 10=.58
Solute (C Hig is non—dlssoc;atlve '
rm1
AT, =ik m e oL
T, =T =1x 512 % x 10758
C e (2000 000)

.25.5‘__” - :_12>;85><10

= V=

=

=>T‘

(3776) Reactlon MnO + H+ + 56 ——)Mn“ +-4H,0"
n _"5..-=;..- e _‘ -
Applying Nernst equatson Em,, = E

et
[MnO 1

_ 00591 g[Mn“1
R [MnO‘} -

0 059‘1 {P]
n [R]
- E 0 0591

or E el - 5.

cell —

00591

N gmmh]

[MnO ]

(1 0;4):8 L
|Ea = E2| : :
6 -l =

'00591

X = 3776

(141) Given, [Ksp]PbI =8 %107

. {D

=1086°C .. .

><32 03776V 3776x1-0"“

{1y Pbl,(s) === Pb**(aq) + 2I"(ad) °
) 25
[PB*1=5+ 0.1= 0.1
S<<0.1
Now, K =8 x 107
[POII0 ] =8 x 107°
01x1(25% =8 x.107, .
457 = 8 X100 = S$=141X10°M
x =141
28. (87 Given,.
C]2H22O'E1 + HZO

Sucrose

istorder

C6H1206 + C6H1206

‘ : Giucose  Fructose

10 )

by = ? h . ‘
t=0, i a=[A],

At t=9%h al x={A],

For using st order equation, AN

k=2 303 g [Aly - Kxt [A]D

= log X0
tTHAL T 2303 {A]

_In2x9 =log [;J = Iog[;} 08124

(initial conc.)
[conc attimet]

10/3 % 2,303
Iog[%) =81.24% 107

x=81.24 or x=81
29, (243) Reaction B

0% ’ sl e
CgH;NH, __““_."“‘—)C.',HS:—N—,- C—CH,. o
Aniline Efficiency -~ % % | E T U S
Mol. wi= o8 o -

' H ‘
E -.Acetanllsde e
mol. wt, .,135)

Given, weight =186.g 7 ; f b
Hete, 1 mole of aniline’ gives: 1 mole of acetamhde
-. mole of aniline = mole of acetanilide

= 1 86 WAnelanilic_le-, .
93 135
o _186 x135
W, el g=D 70'
Acetamllde a3 g g

But efficiency of reaction is 90% only

Hence; mass of acetanilide ploduu‘ed

—270X%%g 243 g 243)(1023

x=243 hi, Lo LI N TS AR
30. (855) Reaction, 3HCE--CH(g)%ﬁ-'C6HG-(Di o

Acetylene . . Benzerie, "

Given, AG) = (CH=CH) = - 2.04-x 10° J mq
AGHCH,) = ~1.24 x 1¢° Jmol™!
. Glbb’s free energy, AG° : _ nRTInK . _ S
E(AG )P» (AG )R ; ; ,
_ -nRTInK'=-"n RTEnKp = i RTINK, )
= = RTINK =15¢(=124 5% 107) <(=3% 2:04 %104+
S -—2.303xR><TIogK 488)(10S
_ . 488:%.10° o
oK = - '
2303 % 8314 x 273

"To calculate solubuhty of Pbl,’ m 01M soiunon of Pb(NO Vot

(I) PL(NO 4, ,—.—> F’bz"(aq} + 2NO3(aq]
0TM- 0iM _QEM-,:'

- uinK=n Ink; w-t—u' uu;\; T
K=8552 = K= 855><10‘
X—B55 : :




9 MATHEMATICS

1. B Given statements, ’ = 2+ Ax3=0
(Al~galp—qglos~p = A=-2/3
B)(p vagian~pl—=q : Hence, equation of required plane is
For statement {A), . . . [r(i + E + k -1+ ( 5 J[r (I _ 2]) + 2]_
- ~galp=g)|[~agnp—q)l> ~P Aoan A
pq ~4rR77% [l Al or -+ jr-n-2r-G-2f)+20=0
T F _ T 27k
or (L #7 i+3k=7
F F T ’ ’ o
4. (b Given, curvey = x* + 4
T P F T .
’ and, liney = 4x~1
T T : T Here,y = x* + 4
P g ~p-~4q p q ~p~g .
coTETFF T F -F T yoitid
GEn T T OF FooF T T L
- Statement (A} is taufology.
For statement (B), _ _
pvag (pvq)A~p [(pvq)A~p]—>q /- 4x-1
T F 1 T ‘
T T
i d i
T T T . L= 2x ) :
dx ;
F F T andy = 4x -1 5
_ BT dy
.. Statement (B} is tautclogy. o 4 (iiy
Nl ' .
! . -.{A) and (B) both are't_autologles - . o Let the required point be P(x,, v,). - " 1
R 2. (a) Given, P(a,6,9) : ' . d o
=3 y_2 721 i Y-L:zx, . (i)
Equation of Iine Y-z ‘ dx )
T st e il b -
Image of point P with respect to line is point Q(20, b,— &-9) - Stopes will be equal. . ~: - i
o fa+20 646 —a).- _ i 2x =4 . Tfrom Egs. (i) and {iii}]
Mid-point of P and'Q = kRN ol B 2 IR . : 3
L2 200200 = - x1—-5=2. : - (l
This point lies on line o . Now, the given pomt Pix,; v, liesoncurvey = = % + 4, ¢
a+ 20 6+ b - a . :
-3 -2, — -1 . . y—x,+4
2 __2 I Con e T .
7 5 o -9 & o = - Ty 22448 .
R at14_b $2_a g o : U Hence, r,e.(.]u.l.r.ed:‘g_oqrdmatel of P = (2%.8) o
14 A0 B e 5. ¢d) Given, angle of elevation are 60° and then 30°." -
= ""?'7-*‘1-4'=‘—“'Jf‘-zls':\.nd'!H'z=a+2 _ T - Tt B i
14 8 10 - 18 C : : — > g
. Solving, weget a=-56b=-32" _ _ i . - ‘
B la+ b1—|—56 32|—88 - A ) I N h
3. (c) Given, point (1, 0, 2) ' AT
Equatton of plane= T '
i (|+1+k}-—1andr (|—2;) CT ) R e RN T ‘ 5
Equatlon of plane passing through the mtersectlon of gwen planes is Po7 s no a0 e—2400m—>D : -
Tr- G+ ] + k) =1+ 7L[r (| - 2;) + 2}= e B “Also, in 20 seg plane covers the distance from A toB with speed ) 1
T This. plane passes thmugh pomt(T .0, 2}:e L 432 kn'u'h AR L ; s _' :
-vector([ s 2k) : N . A32 xﬁm.’sec~120m/sec - ' B ¥

- _+"M(-+2k) {|—2I)1'2]— Sl AB = dlstance~SxT~120x20
T L =2400m

[(| + 2k} (: + 1 +.k)
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e =
UIIIH TEJECViatt

in APBD ) o
BD 1' h
n30° == = —== o
= PD=hf oo
in APAC . e
tan60°=-A—q-= 3“=-h—
e T PC
= T PC=h/A3
Now,CD =PD - PC " )
h : L
2400 = b3 = = [+ AB =CD
5 S _ 1
3-1Y
= 2400=h =~
&
h=__—_240°2x‘5=1200><ﬁ-

-~ Required height = 120043 m . -

6. (b) Given,nz 2 Dot
letS=2C,+ C,+ ...+ C,= R
Now, "C, + 2 x(*C,+ Co v ... CY)
=G, + 2% "G, -
--.‘;‘é(nncé '.I'.'"HC::,)"-I' 'n-HC.3 B R P TR I
= "0, 4 7C, = n+ 2 . nx D
3n -1 3ln- 2}
_n+ 2+ Nnln- 1)[ i+ xnxin-Nx{n-2)!
Toax2xixin-N 3:><2x1><(n— 23!
_nin+ 1 L E B

[n+2+n;'1]'
_n(n+ H2n + 1 '
6 .
7. (d) Given, ‘ :
I 2 S S x<—5
Fla={ 2x*—3x*-120x ~, —3<x<4
2% = 3% = 36X+ 100, X2 A
: —~ 55 VS L Xe =5
0 =46(x* —x —20/, —-55x<4
Glx* =x~6) - x24
) —55 ,  x<—D
fflyg=46(x—(x+4 , =5=x<4
_ 60x—3) (x+ 2  x24
" Forftobe increasing, (0 > 0 '
Now, f’{x) = — 55 is always less than zero.
f{x) 6{x— 5 (x+ 4)<0—5<x<4
rltlc_;a| points:= 5; - 4 )

'andf(x) 6(xv—3)(x+2)<0 X2:4:
Cntlcal pomt =3,- 2

koo - }

Clearly, e® lies in (6, 9).

. {d) Given, linex + «f_y ZJ_

and pomt[&r 1] .

From options, we take the conicx® + %y° =9
Equation of any tangent at (x,, y,) is

X% +9- yy,—9
= i£x+9>< xy = 9 'r':(x,-,y;); E\E,l-l
| SO B 2| IR
g;{—i(x+ «Ey)_=9
g WO DT ey AV L
= X+ 3y = '
: ¥ N
= X+ 3y = ?_f

" Clearly, x + V3 = 2f Jisa tangent to the curve xi + 9y =9

DU | X
Ixe( ~5-4) S RN

(b)Leu_j B? 2280 2T ak P

—j{x ««2x+1—3}dx—}(x U5 —3]dx
fj[(x n]dx+j-3dx

Putx—1—t dx=dt, when x= 1, t-—Oandx-a?: 1—2 i

FiEp 3rx1’ + f [Ljdt

_ xe (4, ) . (B
From Eqs. {i) and (i), (3 is increasing in x & (- 5, = 4) (4, =)
(b) Given, f{0) =1, :
(0 =2,
fx =20
fg (%
x99
= FOIF0 — £ {¥f (0 =0
. 08 _ £
f'{x) f(x)
f”(X)
= I o= 12
= logf (= iogf(x) + logc .M
or (¥ = cf(¥
MNow, put x = 0, we get
(0 = cf{0)
=5 2=cxl
= c=2
Putting the value of ¢ = 2'in Eq (|) we get .
Iogf () = logf{x) + log2 3 ;
= f'ix =2f04 = v[-f-@ dx = j_-zdx :
= logf(x) =2x + D = f(x) =¥
= f = é° e o )
= ) =k- R ILetk = €”]
Putx = 0, we get ' ' :
f0) = k.e”.
= 1=k = f(x)=.k' e’
fix = e '
Pyt x =1, we get '
fi) = e*
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| i I e Lo . _ ez 2
i =—6+ IOO de + | dt + L@z dr+ J'ﬁ3dt 14. (h) Given, R={(x,y): 5x* <y < 2 + 9
- g _ _ . Here, we have two curvesy = 5x? andy 2%+ 9, point of
: 640+ (V2 -1+ 203 - 2) + 32 - 43) intersection of both curves is find by solvmg both equations 3 e
=—6+2 -1+ 2/3-22 +6-343 5 =2x2 4+ 9
" I=—1—-vf_~f = =3 = x=143
: 11. (a) Given, tan[4 in”’ \/_]
Let sin”! 222 r =8

= sine-ﬁ—‘}[ﬁ—_3 = cc‘)sﬁ:l"
B 8
Also, c05e 1+cose e
2V |
1.
e s
2 - Ve 4 o
i tan lsin"@ =tan(g] e
4 8 ) 4] T

12. (b} Given, statemeitt: ~-p  (p 'v-q
Negative of given statement

~[~ pA(pvq) -
=pv~[pvq {by De Morgan s Iaw]
=pvi~pa~q | - “[byiDe Morgan’s law] ¢«
=(pv ~ p) Alpv -'q) [Usmg d|str|butwe property] E .
=tA(pv-:g} ' ) ,(l_ ST O
=pv~g ' :
(c)leen curve =y = ax? + bx + c Xe Rand pomt e
(1 2} ) L

"+ The given curve passes through (’r 2} R

2=a+b+c-

Also slope of tangent ofy = ax? + bx +C |s%~’i =2ax+ b

X

Tangent passes through ongm (D 0)
dy =2ax ;+ b A
dx’co"a) R

According to the questlon tangent at-origin: |5y =¥

L Itsslopets1 ; T

:From Egs. (iy and (n),

L b=1

. inso,a+b+ c=2

m at c+T-2 = a+ c-l

Area= .[.;5{2’(2 + -9.—'5x2‘)‘dx .
A SR
=2L’(9 —3x%dx G
= 2[9x — X°I°

=2[9+3 - 3.3] -
=123 sy units °

15. (b) Given, curvey = f(x) passes through 11, 2) and satlsf:es

. xd—y+y"—bx
dx
= .dy+y bx*
. L
- ﬂ/_+_=bx3
dx . ox.
[EEC R T
IF=e* =x .
b
X = bx“dx———+C
=

oo (0

"+ This curve passes through (1, 2)7 78 f o0

5
Cax1=bxX -
= ' P e R (i)
5 [ . :

Also I f(x dx——,
- J'1 [_bx_ +"_') dx = 93" - _ ' o ) i '_ ~ [from Eq. (i]

5  x - :

= . 'rb'x'isw+'Ciogx =
[PxgstClos T
=3 I(x 32+Cfg2 -fi+clogl-] 62
|_ .25 ‘25 ‘ J 3
= 'bx32 Cloy 32—3_93+ OfogZ :.'
s 25 +5
- On comparlng, we get .
£x31_2andc-, R
25 5 S
=62x25 R
3ix5
: _-bmlu -

—Erom-the-option-look-for-b-=— anda .

The only correct order tripletisa =1, b=1,¢c=0. .

"Hence, the requ:red va!ue of b= 10.
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16. (b) Given, f(0) =1 B SR v D

f@y=e* o G

f_’(x) - _f.’(2 —X) .
_Integrating w.r.t. x,
fH=-f2-9+C

Putx=20

flO=-f2y+C
= 1=—e?+C [from Egs. (i} and (ii)]
=5 C=1+¢" _ :

f{x)——f(2 x)+1+e
or f(X} + f2 - X “‘1+ et . i)
Let/ = j f(%) dx ‘ - (V)
Also, r_j’f(z x)dx . W)

Now, adding Eqs (iv) and W, .
2= j‘:[f(x) + 2 = 0l dx

‘

20 = [l + € dx ffrom Eq. (ii)]

= 2(1 + 91)_ B
K I=0+e%
17. (0 Given, Abea3 x3matrix. .2 .00 o . s

A is symmetric and B is skew-symmetric.
AT =A, BT =-B .

Let A%B* — B 2A’._P A =-2P212 %2 - 20-—48#0
' =(AB? ~ BPAY = (AZB )T (82A 7 Then, in this case it has no solution.
¢ - =(BATANT —(AHTBHT o Hence, statement (A) and staternent ) both are correct
SR T T T page 2p7 St ap? p2g2 A
e T=BA — AR = —{(A'B" - B'AT) =P 20. (o) Given, set={1,2,3,4,5}
= Ph= - P B o : Let the two subsets be A and B.
P is skew-symmetric. . Then,n(A B = 2 (as givén in question} .. . .
APY=0, L e T " ‘C,x3 _10x27 135
Hence, PX = Ohavemflmte solut:ons Reqmred probability = 4 = _210 _“ZT o
18. (d) Given, a, b and & are in AP. “ s " 30 o
‘ . . 21, (*)Given, = Cooif ”Zr 0 ) ‘
(a, 0, (2, b) and (a,b } are vertices of triangle. : R (L PO otherw1se L
10 7Y . Vo ke Lo
Centroid = ( ) o U R 15 *.‘ 12 13 SN
' ‘ and ‘
33 SR 2 Lk .,2;,‘3»:' k+1-i)-
d th ts of ti 4 b+ =00 ' S o e
o and B are the roots of equation ax® + ox'+ T=1 (14 2% = mCu £ C x4 T8+ R
wa,bycarein AP T T TU A - and(1+ x}“ ZBC, + PCx + HCK L C
2b=a + ¢ T T e D) ok o i5 j 0 ‘:s ' 1(21. : "15-" - " 9 A8
o ) L MO = Y0P Ot .C B e+ M0, MR
Centrmd (a+§+a’c+1;+b) Z‘) Cy ot Gy 1 G H + G
T =>Coeffmentofx in(+ X7 =7C, o
2a+2 c+2b EE
S\ TaT T  Also, E(”C)(“c,m ,)=‘2c B
2aa+ = 1: and SHE. L uc Bl ot 0, G,
=4 ‘ = Coefficient of x*" in (1 + % 5= Ck+1 ik e
= ' : 25 25 26,
. = C,+.PChii = 70
and c+a+c=7 L cbzb=asd g alwaysexists AR '”,"',_‘
- ’ FER e S el o me = | . . ! N
= 2= ;/2‘4 T e I a 4]-. . Nowkcan be as larger as possible. ... :
c= : e R
: N T R -- (1) Given, equation of line = x —A =2 —1——:272'--.—.
Also,2b=a+ce_4+'§n‘ o d vt
A o : x=-h y=1/2 z %
= bR Sl ER
or L X:1=V-11/§=_L1 )

19.

-1 1 1
= O+p=—= of ===
Bt oBEle
1
= of =—-
Now, o + B* — of '
- 2
13 1
={o + B’ — 30 ) “3x—
P B= [16. 4
C121-192 _ =71.
256 256
(d) Given, x — 2y + 0z =1
X—y+hke==2
Ox+ky +42=6
1 -2 0 :
Here, A=11 =1 k[=1-4-K)+2(4
9 k 4 '
=—4-k+8=4-K
1 -2 0
A={~2 —1 ki{=l=4-Kk)£2-8-6K .
- 6 k 4 5

=— 4.k -16-12k=—k" ~12k - 20
if A # 0, then it has umque solution f.e. 4 — k2 = 0
=k=+2for unlque solut:on

Alsoatk=2" )
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Point on this line through which it passes is (k, %, O} % -25= .zuéé
Equation of ancther ine = x=y + 2A =z - 4 4p? 2_22 =225 5625
X_y=(=20 _z-1% " “T6 4 :
= 7___‘,___ . () . ;
1 1 1 . 25. (1225) Given, circle (x — 2)% + (y ¥ =5 !
A point through which this line.passes i5(0, =24, &), - ={2,3
Now, distance between two skew lines - r=5
_lta, = a)- (b, x b)) . v
b, x bz |
A Laon —a
2 i
e _
1T l — 5k - E"
= = . 2 :
AR x
201 -1 . M o
T o -
_ ey 3] : ‘Equation of normal at P Gi.e. PA line) " :
5% 5 7 L !
According to the question L L = ER T
Y ‘/__, = -7 (5_2(x 3
= !107°h+3f"+ ‘ 5 By ~21=4x-20 "
= 1‘0 +3 SN = 4% -3y +1=0 .- _ LT
= 10?L 4—10 -1 :
2= 2 and 7L - " Therefore, M = (T' 0) [Puty =Qin aTboY.e[eqUatfi.on]_j_‘_‘l
_ 9. o ' Now, equation of tangent at P, ‘
{1 = Z.is not possible as A is an integer) G : -1
R y~7=— (X -5 D lslopeofPN=—— . ]
' A= Coe 4 R Slope of PA
Hence|h|-!—1]-1 =4y —28 =~ 3x+15 '
(2) Given, a + o =1 =3+ dy =43 3 ' ' A
b 8 =22 ) o Therefore, N = (? O) [F’uty Om above.equatlon]
A B . 1 Co o )
a-flx + Dﬁ'.f(;) = bx+; T ('} s Area(A) = - X MN x PQ !
Replace x by l, ‘ ; i =1 x (5_3_+ l) 7
X BRI 2703 1
af(1)+ {xf[x) -E+ i3x O (11} - RV -
¢ HLEE L e 27 :
Adding Eqs (1) and. (if), we_iget‘ L S 244 = 24 x 1 E X7 21225
o Ada+ @) .f(x).+.f(—J = x+ l)(bﬂi) 12 L
T [ X J S 3 S But this question is wrong as in question. It is; mentioned that the
1 L ' triangle is formed with the posmve X-axis which contradicts the
) + £ = solution. - S .
- x)_b +B SRR T SR
. el Cato 1,: 26. (17) Given, 10 naturél nur‘nbers: 1,1, ‘l, ..._'T,k ]
AR R : ) According to the questio_n,_v'g_‘l_‘_ian_g:_e.‘(g:"}:‘:; 10~ '
(56.25) Let P be (h; K, A(5,.0) and B(=5, 0. _ L e (R &
: LT R AT gh= -[= :
Given, FA =3pB T SV - f - : l:
=th= 57+ k¥ = Oth + 5241k EE e ‘.("10_=] ) 19‘ 3
2 i ) P - , LT ' ' }‘
(T BhT+ Bk 1000 + 200 = 100 + k) - B1+ k¥ + 18K.<1000 g
~Locus of Pis x" + vy ¢ ij’*ﬁ- #$5.70 = .90 + 10k ~81—i\ -18k<ionn :
- . ! —5 = Lo "'——TSJ'\+9<1000 {
i : Contro == { .;'",: 0) . | : e i N
’ i rir \" . Zr
andr = BISCET + 0.' N .
! l g J R =



and k—-1>=

It is not possible because ke N. -
- Maximum possible:integral value ofkis 11,
- 27. (3) Let four numbers in GP be a, ar, ar®, ar’,
Accordlng to the question, a + ar + ar® + ar® = %
and—+ -1—+ -1—2+ _1_3m=§§

a ar ar ar 18

1{1+r+ri+r’)_65
a P ) 18

Dividing Eq. (i} by Eq. (i), we get

alt+r+r’+r%) _65/12,
A0+r¥ri+r’y 65018 7
a '
= e a'zrs.'=-]_§ = azrz__%i -
12 2

Also, product of first three terms =1.
-axarxart=1

= @kt =1
= a® x 3 =1 ]
Pye: a J
N a :g- Lo -
) 3.

hd :;a-;-_sfz_;[z); bl
(/3% \2 2.

. According to the question;”

w

thirdterm =o' = ar® = 2.3.3. 3
3 2 2

2 3 :

28. (31650) leen, total students = 'l()
Number of groups'="3 (i.e; A, BandCy

Each group has at!east one student but group C ha_r, atmost 3
students, sl .

. Thiere are 3 cases dependmg on number of: students

CA
Case | C has 1 student then B] <—9 students

2 Number of ways= ‘“C;i }[2%< 2] v
e s 2 s o ] s

Numberofways—‘”C ><[25— 2] .

VICase . C has 3 students then ';} “ 7 Students.

. Number of ways = ‘°C x [27 - 2"] '
= Required number of possibilities :
- IOC 2° -2+ mC (23 2) + °C (27 __2) .

2’[‘°c 34+ 90, 2 ‘°c,] 20 —.90 = 240:
o=128[40+ 90 +: 1201 =350 -

31650

CavRE

‘n’n+n“

= (128 ><250) 350

; tz'etitéiit a

Now, n p
. (ﬁe-m_‘t)u . (2am! )
FERTCT -'.-._3_221 LI T
T g T gl lew

=127.M08 4 39 air
=2%1) + 2%~ 1)

29-2°=0=k (given)
“[ik|1 =0 :
Now, 2(; ¥ 5}2 Z(; Py [ n =0l

_[5’+62‘+72+82+92+102] [5+6+7+8+9+10]
= [ + 254 34 4109 — (P + 274, 440)]
S+ 2+3 4410 -0 +2+3+4)
_[10x11x21 4x5x97_[10x11 _ax5]
T I T
= (385 — 30) — (55~ 10

w2355 -45 =310

CaseIForx2 5

(2) Given, equatton (x+1 + |(x- 5 I— Rty

= (x+1)2+(x— =¥
;a x+3x —?—7
. 4

=

=122 ,fm._,

s 8

. ~12 £ 288
=

3£720n 7
Lo RN
(3472 S3T2

RE me——

) ) . g el R T
Both the values are lessthan 5.0
. No solution from here
‘_Casellx<5 e -
- ok ;(x 27
= .x-+x+_6#33—7-='0"
X+ 2 _
=. 4x +4x 3 D L
= X =
B 8. )
;—4¢3
=R _%2 g- hoth are iess than 5

_ These values must be rhe solutlon
.Hence

i re 2 rea! roots are p0351ble a




3.

Sectlon A : Objective Type Questlons

;—;TT—_shown-ln-the_fsgu re-Find-thevalue-of- lnductan e of the-
cosl and capauty of condenser ’

D PHYSICS

1. Given below are two statements: one is Iabelied as.

‘Assertion A and the other is labelled as Reason R

Assertion (A) When a rod lying freely-is heated no
thermal stress is developed in it.

Reason (R) On heating, the length of the rod increases.
In the light of the above statements, choose the correct
answer from the options given below

a. Both A and R are true but R is not the correct expianatlon
of A, :

b. Aisfalse but Ris true.
€. Alstrue but R is false.
d. Both A and R are true and R is the correct explanatlon of A,

A student is performing the experlment of, rescmancei h
column, The diameter of the column tube is 6 cm. The
frequency of the tuning fork is 504 Hz. Speed of the
sound at the given temperature is 336'm/s. The zero of
the meter stale coincides with the top end of the
resonance column tube. The readlng of the water level in
the column when the ﬁrst resonance occurs is

a.13cm b.16.6 cm

c.18.4cm - o 14.8 cm

Two satellites A and B of masses 200 kg and 400 kg are
revolving around the Earth at height of 600 km and 1600
km, respectlvely ifT,'and T are the time periods of A
and B respectwely, then the value of TB ~Tals. o e

- {Given, radlus of Earth = 6400 km, mass of Earth

L =6x10%kg) , L
a1.33x 10%s . b.333x10% 5
€.424x 107 s d 424x102 S

The angular frequency of alternatmg current in an ‘L-C-R
Circuit'is 100 rad/s. The components ¢ connect d are

o CTEIOM

o . o
- a.08Hand 150pF

TR

fogr4z 20t and 254 11

G'HG.

| R=e0Q
15V

. A=1003

b. 0.8 H and 250puF

. €133Hand 2500F - d.1.33Hand 150F

5. Aproton, a delteron and an.g-particle are moving with

same momentum in a uniform magnetic field. The ratio

of magnetic forces acting on them |s ..... e and their

speed is ... in the ratio.
Ca1:2:4and2i1:1 b.2:1:1and4:2:1
"d---_1'::-;2 idand 112

n, below are two statem t :
Statement | A speech 5|gnal of 2 kHz is used to modulate
i acarrier 5|gnalof1 MHz. The: ST R
’handmdth requirement for the SIgnal lS N

AkHz,. N

Statement II The S|de band frequenaes are 1002 kHz

. -and 998 kHz: In the light of the-above statements, choose

the correct answer fram the options given below o
a. Statement | is frue but Statement Itis-false: o
b. Statement | is false but Statement. listrue.. ..y .
¢. Both Statement | and Statement N are True.
d. Both Statement I and Statement il are false

7. [fthe tlme penod ofa 2 m long S|mple pendulum is 2 s,

the, acceleratlon due to gra\nty atthe place, where -
pendulum is executmg SHM is

a.x ms . 5_b 9.8 ms-2
c.2n2 ms . d. 16ms

-2

8. “The pitth ofthe screw gauge is. 1 mm. and there are 100

divisions on the circular scale. When nothing is putin

" between the jaws, the zera of the circular. scale lies 8
“divisions below the reference line, Wheh a wire is placed
" between the jaws, the first linear scale division is tlearly’

visible while 72nd division on C|rcular scale comddes

p
Iﬁ

-

————~ with-thereference-line-The-radius-: of the Wire is:
Ca.c1.edmm .

b.0.82mm - . ¢ 1.80mm*’ ' d. 0,90 mm
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9 A5V battery is connegtted across: theipoints X. and Y.
* Assume D, and D, to' be normal silicon diodes. Findthe
. current supplied by the battery, fthe posrtive termmal
of the battery is connected to pomtX PR

Dy

10Q°

CB.~1S5A

a.-05A
cdom043AL

c.~086A

10. Ano-particle and a proton are accelerated from rest by a

potential difference of 200 V. After this, therr de-Broglie

A
wavelengths are 7t and Jtp, respectwely The ratio k_ is

[+
a.38 b8 . €78 . . d28"
11. Adiatomic gas having C,, =%R and¢, =§R‘, i§ heated at
+i“.constant: pressure ‘The : Lo L
ratio dir dQ: dW s
2.5:7:3 ‘
c 3:7:2 -

13. Match Lrst-lwrth Llst II R
st S e T

B h (Planck s constant)

=\ (kinetig energy) R

V (electric pote_ntial)

-3P (Iin_ear._ momentum_) -

-..U nlwmird o

below. _
R g A T
T Gl 2 A3tk

14. Magnetlc ﬂelds at two pornts on the axrs of a crrcular coit
. atadistance 0f0.05 m.and 0: 2 m from the centre area,l!g
L the ratio 8: 1, The radius of coil is

a02rn botm

15. A solid'sphere of radius R gravitationally attracts a

: partlcie placed at 3R from its centre with a force £,. Now,
a,spherlcal cavity of radius’ (g is.made in the sphere (as

shown in figure) and the force becomes F,. The value of

b.36:25
d.41:50 -

2.25:36
. €.50:41

1’.' Two radioactive substances X and ¥ originally have N,

and N, nuclei, respectively. Half-life of X is half of the
half-life of V. After. three half-lives of ¥, number-of nuclei

_of both are equal. The ratio ::j will be equal to:

_ 2
al .3
2 8 1
- c§ =_d_.l-
1 L3

17

ln an octagon ABCDEFGH of equal side, what is the sum
ofAB+AC+AD+AE+AF+AG+AH .
'lfAO 2[+3j 4k7 ' '

b.A61 + 24]'-_'322"'
Cdtei-atje k|

16 - 24j+ 3%k
c 16|+24j+32k

18;:‘leen below aretwo statements -one is Iabelled as
‘Assertion A and the otheris labelled:as Reason R.

¢ JAgsertion (A) The escape velocities of planet A and Bare
fars same. ButA and B areof unequa! mass.. o

{.;Reason (R) The product of thetr mass and. radlus must
be same, MR, = MR,

In the light of the above statements choose the most

appropnate answer from'the. optlons given below.. o

i a. Both A and Rare: correct but Ris: not the correct s

s rexplanationsof Al : ST S
oty Ads:correctbut R is not correct ‘

. ¢, Both A and R are correct and Ri is the correct explanatlon of .

A

d. Als not correct but R is correct.

'_c._()_._1_5m : d.1.0m 'f
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19. The current(d at t|met 0] and t =co respectlvely for the:
© given circuitis '

50

50

TR —
o 18E SE T0F SE . GE T8E  SE 10F
55 18 33718 18" 55 18" 33

20. Two coherent light sources having intensity in the ratio

2x produce an lnterference pattern The ratio max__‘min
S hax
W|II be " g R
2 LB
x+1 41 X+t T 2%+

Section B : Numerical Type Questions

21. Atransmitting station releases waves of wavelength
960'm. A capacitor of 2.56 uF is used'in the resonant
circuit. The self-inductance of coil necessary for

. TESONANCe iS .yuiwwnn. X 10784,

22.

The electric field in a region'is"giye_n' R
3.:. 4, N .
E= T Egi + — on c The_ra_tro of,flux of reported field

through the rectangular surface of area 0.2m? (parailel
to YZ-plane)to that of the surface of area 0.3 m?(parallel
to XZ-plane)isa.: b, whereg =,

[Here , jand k are unit vectors anngX Y and Z—axes
respectlvely]

Ina certaln thermodynamlcal process the pressure of a
gas depends on its volume as kv*: The wérk done when
the temperature changes from.100°C to300°C wil| bei
......... NnR, where n denotes.number of moles of a gas.

. 23.

Asmall-bob tied at one end of a thin stiing:of length tm
is describing a vertical circle; so.that the'maximum:and

~ minimum tension in the string are in the ratio.5.: 1. The
-'*-"velocrty of the'bob’ at the hlghest posmon is

(Take £=10 m/sz)

: ‘.24[

In the glven carcutt of potentiometer the potenttal;_: : .
difference £ across AB (10 m length) is fa rgel
E, as well. For key K(closed), the jockey: i's--atiju,ste_d .to

25. |

_touch the wire at point j, so'that thereis no'deflectionin ¢

the galvanometer. Now, thefirst. battery(£,) is replaced

. by second battery (£ ) for working by making K, open and
~.:K, closed..The galvanometer glves then nuli deflectlon at

26.

27.

5. The value of

IS— wherea =.
b

The same Size images are formed by a convex lens when
the object is placed at 20 cm or at 10 cm from the lens.
The focal length of convex lens is ............ cm.,

512 identical drops of‘mercury are charged to a potential

Lof2y each The drops arejomed to form a smgle drop

.d tance2H hawng neghgible re5|stance is
connected to'a source of supply Whose voitage Is glven

by V=3tV (wheré; tis.in seconid); Ifthe valtage is applied ‘

Wheht = 0, then the energy storedtinthe coil-after 4 s is

_' R
29.

A monoatomic gas of mass 4.0t is kept in an insulated
container. Container is moving with velacity . 30 m/s If

‘container s suddenly'stopped, then'change’ m

~ temperature of: the gas (R = gas constant}.is e Valkue of -

-30.

Xis .

The potential énergy (U) of a diatoric mdlecule is 4

'function dependent onr (mteratomlc dlstance) as

‘(x. 'B«
-3

) r

r

where, o and  are positive constants. The equilibrium
i T A g T .

. distance between two'atoms wiil be [%)b, wherea =




