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
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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,
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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 =




) CHEMISTRY

Sectlon A: Objectlve Type Questlons

1

" The correct plot for 3s
afA) o b(B)\

- the following that.does not existis .
"-.a. OZ— :

w

The plots of rad[al d|str|but|on functlons for vanous
orbitals of hydrogen atom agalnst v are given below,

D %10

5.' Elhngham dlagram isa graphlcal representatlon of
aAGvsT S b.AHvs T
. AGvsp B Cd. (AG TAS)vs T

6. Which of the followmg equatlon depicts the oxrdrsmg
nature of H,0,?
a.KIO, +H,0, — KIO; +H,0 + 0,
b.l; + H;0, +20H"— 21 +2H,04 0, .
L2+ Hy05 F 2H — 1, + 2H,0
d.Cl, + H,Q, —> 2HCI+ 0,

7. The correct statement about BoHg is
a. all B—H—B angles are of 120°

b. the two B—H--B bonds are not of same length

‘€. terminai B—H bonds have less p-character when
compared to bridging bonds - :
d. Its fragment, BH;, behaves as-a Lewls base

8. Given below are two statements: .

Statement | CeO2 can be used for oxidation of atdehydes
and ketones,

Statement Il Agueous solut|on of EuSO4 is a strong
-reducing agent. -

In the light of the above staternents choose the correct
-answer from the options given below.

a. Both statement | and statement Il are true.

b. Both statement | and statement [l are-false.

c. Statement | is true but statement ! is fa|se,

d. Statement | is false but statement Ifis true.

9. Inwhich of the follow'ing pairs, the outer most electronic
~ configuration will be the same?
‘a.vV**tandcort o b.Cr* and Mn?*
€. Ni%f and Cu™ d.Fe?+ and Co*

According to molecular orbital theOry, the K pec:es among 10 The hybridisation and’ magnetlc nature of[Mn(CN)B}

c.Be;

The solublhty of AgCN ina buffer solumon of pH 3 is x.-
The value of x is...... .

[Assume No cyano complexis formed; =
Kp(AgCN) = 2:2x 107"° and K (HEN) % 6.2 107

0695 X105 . b 16x10'5

3_’C’22‘x10’-"15.‘: - : d19><10’

p Thevalueofxm
- 1 IR

In Freundlich adsorptlon |sotherm at moderate pressure

: the extent of adsorp’uon [%J is dlrectly proportiona! to

‘and [Fe(CN)5]3‘ respectively are
-a. d%sp and paramagnetic
. b.sp*d* and diamagnetic':
. d?sp? and diamagnetic
d. sp*d? and paramagnefi'c

11. Given below are two.statements:

Statement 1 An allotrope of oxygen |s an lmportant
mtermediate in the formation of reducing SMog.
Statement Il Gases such as oxides of nitrogen and
sulphur present in troposphere contribute to the
formation of photochemical smog,

- Inthe Ilght of the above statements, choose the, correct
- answer from the optlons given: below S

" a. Both statement |'and statérment H are true;

. Both statement | and statement I are false,

¢ Statefhent | is true but statement 11 is false.

-d; Statement | is false but statement Il is true.
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12 Complete combustlon of 1.80 g of an oxygen. contalnmg, 15. {:The"mﬁjof product of the foilowing chemical reaction is
£ compound(C,H,0,) gave 2.64 g of CO, and 1.08 g of H,0. E @H:0" 4 _ '
The percentage of oxygen in the organic compound is - CHyCH,ON - &) 2
. S R (i) Pd/BaSO4 Hy - . : :
a, 50.33" : b.53.33 * R
€. 63.53 o d. 51.63 . 8.CHCH,CHOH * = b.(CHyCH,C0),0
) - ; CH3CH2CH3 _‘_ e CHyCH,CHO

13. Identify Ain the given'chemical reaction.
o ' . o " w3, 8. Whlch one of the foliowmg reactions wilt not form
7 T e acetaldehyde’ :

| . . _ e - a.CHz = CHZ +0 Pd (Izlgu {1}
QH@ S+ MosO3 : : :

D E
CI’03 H2504
—_——y

II.'CH3CH20H

o ‘ CH3CN (DIBAL=H 7

:’5 CH3 :' ' HH,0 y
i ‘/ _ . - , ¢CH3CH20HW—-> .

CH3 e . $7, Compound(s) which will liberate carbon dioxide with
G : sodlum blcarbonate solution is/are '
Lt ST N, '~ COOH S

14 IdentlfyA and B in the chem|ca] reactlon

HCI Nai o
[Al iB]
(Ma;or) Oy acetone (Major)

cnE L e M e &
- OCH . - ®
 &AandBonly . - _ b.Conly i

cBandConiy dBonIy

""" L ;   , ‘O.Whlch ofthefollowmgreactlon(s)wﬂ[notglve
| - .., framincazobenzene? >

) SoHCI-,
{u) HN02
: (ur) Amime

g N e e
G NaOH -
i) Aniling;; © - -

“b. Conly
d.Aand B




) February Attempt

Online JEE Main 2021 53

19.

20.

21,

22,

24.

25.

the mixture IS
“integer). ©

Which statement is correct?
a. Buna-Nis a naturat polymer.
b. Buna-Sis a synthetic and linear thermosettmg polymer.

€. Neoprene Is an addition copolymer used in- plastic bucket
manufacturing.

d. Synthesis of buna-5 needs nascent-oxygen.-

Which of the glycosidic Ilnkage between galactose and y
glucose is present in lactose? i sl

a. C-1 of galactose and C- 4 of glucose . .
b. C-1 of galactose and C-6 of glucose
¢. C-1 of glucose and C-4 of galactose
d. C-1 of glucose and C-6 of gaiactose"

Section B : Numer:cal Type Questtons

0.4 g mixture of NaOH, Na,C0; and some mert

impurities was first titrated with N/ 10 HCI usrng A
phenolphthalein:as-an [ndlcator 17.5.mkL of HCI was '
required at the end point. After this methyl orange was
added and titrated 1.5 mL of same HCl.was required for
the next end point. The weight percentage of Na,C0; in
S (Rounded off to the nearest

A car tyre is filled with nitrogen gas at '35 psi at 27°C. It
will burst if pressure exceeds 40 psi. The temperature in
°C at which the car tyre will burst iS vsriee (Rounded off to
the nearest integer), ' -

The reactlon of cyanamlde NHZCN(S) !

runina bomb calorrmeter and AU was found. to be
-742.24 kj mol™. The magmtude of AHzga for the reaction

gases and .
R= 8314}mor |<*1]

1 molal aqueous solutlon of an eiectro[yte _

'ionlsed The boﬂmg pomt of" :
.. K (Rounded off to the' nearest lntege
for(HZO) 0.52K kg mol hi g

in basic medium CrOZ‘ OdeISES SZOZ‘ to form SOZ‘ ‘and

itself changes into Cr(OH); ‘The volume of 0.154°M -
- CrOZ” required to react with 40 mL of 0. 25MS; og- is

{Rounded off to the neareet lnteger). ‘ ‘__‘-‘: “

rithe réaction, 0A + b8 — cC + dD, the plot of log k vs\%

" is'given below
‘ I "\ Slope = ~10000K
iog k
1/T——-> :
The ten’] peratu re at whlch the rate constant of the
réaction is 1074 Vs ... K

(Rounded off to the nearest integer).

[Given.: The rate constant ‘of the reaction is 10"55 Tat
500 K] :

27. The ionisation enthalpy of Na® formation from Na(g) is
4958k mol~", while the electron gain enthalpy of Br is
~325.0 k) mol™, Given, the lattice enthalpy of NaBr is
~728.4 kymol. The energy for the formatlon of NaBr
jonic solid is (—) ............ x 107"k mol™.

28. Among the following, the number of hahde(s) whlch
is/are inert to hydrolysis is ............... .

(i)BF, (isicls (iiyPCl; | ”(iV)SFs ;‘

;29 Lonsider.the followmg chemical reaction.

H: CH‘- Sf)RedhotFetube 873.K. 5. P!’OdUCt : L
CE T (2C0, HCL Al : .

The number of sp hybndlsed carbon atom(s) present in
the product is ......cc.... :

30. Usingthe prowded |nforrnatlon in the followmg paper

chromatogram.
1] Selvent front .o T
hd p
scm oem
L4 . B
: Zem =
Spot Base line -
" Paper chromatography
for compounds A and 8

"The calculéted R} Value 5P A . X107, 51
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Sect:on A : Objective Type Questlons 6 The value of the |ntegral

i
1. When a missile Is fired from a shrp, the probablhty tha’rtgit‘ [5ing - sin28 (sirfo + sin% @ + sin2e) |
is intercepted is ; and the probablllty that thé missile

o - {2sin® .+ 3sinfe + 6
hits the target, given that'it is not in'terceptie‘d ‘is‘ z ' -f 1-cos26 '

|08 is(where, cis

If three missiles are fired mdependentiy from the ship,
then the probablhty that aII three: hlt the target, t

al . b 3 a constant ofmtegrat:on)

‘27 NI -:::-..."Z‘: ERR
- ' "'r.l'3" a. —[11 185|n 9+95|n e 25|n 9]2+c
€ N =2 ,

8 8 3

v . ca e b —[9 ~2cos?o 3cos 09— 600526]2+ C.
2, o <9,'tp'"'< E,"x =:"Zc6§2”"9,y£ zsinzﬂ ¢and . .
2T : Y CEET E S FE AR . -—{9 2sm 9 3sm e Esm 9]2+c

S B —[11 18cos 9+9cos 6= 2cos e]2+c

.;_z— ZCOSZ"G smz"q;,then,f' .
ey . |

axy z= (x+y)z

b+ v+ x=z 7. The value of j fe” ! dx, where [t] denotes the :'greatest

c.xyz=4 L . integer<tis = S
dxy+z X+ y)z S _ . coafsl o pExt o etd a1
3 3 o 2 3
3. Letf. g: NN, suchthatf(n+1) f(n)+f(1)VneNand : s T ST e T
. gbe any arbitrary funct|on Which ofthe following 8. A man is observing, from the top of a tower, a boat
staternentsisnottrue? . B .. speeding towards the tower from a certain point A, with

" uniform speed. At that point, angle of depressnon of the

: - boat with the'man's eye is 30° (ignore man's height).

. if to, th =

: if£is onto, enf(n).‘ nvne N After salhng for 20's; towards the hase' of the tower

¢/ fis one-one - U e 0 °twhich is at the leve! of water), the boat has reached a
d. if gis onto, then fogis one-one "' " T ** point B, where the:ahgle of depression is 45°; Then, the

time taken (in seconds) by the boat from B to reach the

" alif fog is one-one, thengisone one e

4. The equation of the line through the pount (0,1,2) and :
perpendicular to the'line " = .~ baseofthe toweris
I _ a 10 b.10v3 3
x=t_y+t_z-1 ' c10(J‘+1) : 10(4"—1) '
2 3 =2 o o S s e e ' s
a x_y-1_2-2 R L . ‘ 9, Atangent |s drawn to the par bo 2_——6x whtch is o
3 4 3 S ‘;:perpendlcuiarto the lme2x+y Whlch ofthe )
pX-¥-1_2-2 e o - foliowing points does notlieonit? . .. ..
3 3 ‘ R a(60 b 5) c. (5 4) 4.0, 3),
3 4 "3:-=2‘ T 10. Al possrble values ofe e[() 21:] for whlch s
"d.%:y_ﬂ_’% L ; ' C sin20+.tan28>0liein n s s
: ' a (O.EJU(TL?—TE) : : " .
8. Leta be the angle between the Iines whose directlon 3 2 2 Josnt bnner T iy _
T 'cosmes satlsfy the equations f+m—-n=0and " b, (0, E) U (E' i’i) U (n, 1’5) :
N Lt n '=0. Then, thevalueofsm « .+ cos? als o2, 24 6
a é b3 - c_{o;ﬂ]u_[_“_';éﬁ)u (3_"’”_" B ,
T - e U a) 2" 2" 6 ‘ {
c§- ' dl d(o,ﬂ]u(ﬂi"ﬁ]u[ni@ u(u3_“,7_")
8. 2 4)7\2"a) "4 24
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11. Letthelines(2:

“yz =2+ HZand .
R+Dz+(i-2Z-4i=0, {therei? =—Tbe normal to.a

circle C. If the line.iz + Z +.1+ i =0is tangent to this C|rc|e

C, then its radius i rs

a > b c.3v2

2 242 d'ﬁ'

The image of the point (3, 5) in the line x — y + 1 =D "l'ies ":;'

on

a.x-2+{y-2>=12

b, (x-4)* 4+ (y+ 2)* =16
C(-4)2+(y-4)2=8
Cdx-22+(y-4)P2=4

If the curves, %i-:- §=1andﬁ+i§“=1 intersect each

..other at an angle of-90°, then which of the fo!!owmg
..relations is true? :

caa+ b=c+d s b.a—._b:c—d_ S
c.a-cz=b+d d.nu!;r:“’ﬂr '
a+b
n
TERUSE L I S
lim 1+ # isequalto -
s n 1 - L .
a.1 h.0
' 2 : Y v.(}
1 d.1 .
f.-’ . o

The total number of pbsntlve |ntegral Solutions (x y, j,
such that xyz = 24 rs A '
a.36
c. 45

_b. 24
d.30

The integer X, for which the inequality
x% =23k - TIx + 8k* -7 >0 is valid for everyx |nR is

a.3 bh.2
c.0 . . d.4
i a curve passes through the orlg:n and the slope of the
: —dx+ y+8-
tangent toitat any pomt (x, y) is ____W_E,m,_, the en
- this curve also passes through'the point
Lase b.(4,5)

c.(4,4) d. (5, 5)

e

aA—> (AAB)

20,

i

21,

22,

Cfo=

,..

f'orﬂefred pa|r(a bis equal to

Thﬁ_e;;sltate_ment A— (B— A)isequivalent-to

h.A—= A= B)
d A—){AvB)

C. A—)(AHB)

Jf .Rolle‘s theorem holds for the function

a.[5,8)
€. (5 =80

Sectlon B“":"Numerlcal Type Questlons

Let fix)bea polynom|al of degree 6 in x,.in which the
coefficient of x® is unity and it has extrema at x = —1and

x =1IF lim = f( ) =1, then 5f(2) is equal to....f-.f;l.:..‘..f

il

The number of points at whlch the functlon
|2x+1|—3|x+2[+]x +x -2, x €Ris not.
differentiable, is .......... . .

The graph of sine and cosine functions, intersect each

.. otherata number of points and between two
. consecutive pornts of intersection, the two graphs

25.

26.

27. 1

enclose the same area A Then A% is equal t0 wl .

Let'Ay; Ay, Ag, wvermns be squares such that for each n = 1

the length of the side of A equals the Iength of diagonal
of A, , ;. If the length ofA1 is 12 cm, then the smallest
value of n for which area ofA is Iess than one, is ......... .

[x y 2]
letA=|y z x|wherex yandzarereal numbers
ZoX Y1, e
such thatx+y+z>0andxyz 2 !fA2—1'3, then the '
value of x® + y3 + 22
- .

[ 0 —tan [g)-]
Ltan (g) 0

(i, + A, A = [‘;

IfA= and

]
} hen13(0 "+ bz) IS equal to

The tota! number of numbers Iylng between 100 and
1000 that can.be formed with the: dlglts 1,2, 3 4, 5, if the
repetition of digits i is not allowed and numbers are

d|V|S|bIe by either 3 0’5, is ..coevereee :

28.

Leta=|+2] k, bml—jandcml—j kbethreeglven

“wvectors. Ifris a vector such thatr xa=¢xa andr-h=0,
'thenr ais equalto ......... .
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29. If the system of equations.
kx + y +2z2=1 _ 3x y 2z=2
—2x -2y —4z=3

30:‘ The Iocus of the point ofiintersection of the lines::
TLBYKRK + Ky~ 443 =0and: SR
A3 = —~y= 4(J_ 3}k =0is a conic, whose eccentncuty :s

has infinitely many solutions, then £ is equal to ........ . -;

Answers

&2 Physics
1. (@)

(ENI

21. (10)

3 Chemfstry:::

1. (d}
1. (d)
21. (4)

C1a

2

22.

2

12
2

£3 Mathematlcs

. (c)
1. {d

21 (124 |

2,
2
22,

CEN
{70}

o
@:
-

@ -
0
2.

13l
23,

@
S
23.

()

et

NI R
)
. (741}

(&) :
61

o
C4.
24,

g,
24.

)

o)

N

@
o
(375 -]

NN
o

R
.25

oy
NG
L)

. {a)
e
. {173)

AR

]
{7)

16.
26,

(o]
. o)
. (15}

o
16.
26.

{b)
{526

. {d}
fa}

{13)

.
17,
27.

b
(128)

Cegifg) e
. (¢
{5576)

7 (C) .
L fa)
. (32)

18,
D28,

NCRE
|
L (144)

fa) :
19,
© 29,

{c}
n

ek
]
28.

{d)

1.
29.

@

i)

. _' 19
"3,

{7

T
{@. .

@i

(600) |

fy e

“10.
204
- 300

10,
20.
30."

@ | 0

2.
30,

]

o

(@)
“(a)

“

]

@

{2




1.

2.

3.

. Speed of sound 3t giver temperature, v =336 ms”

-and

2 PHYSICS

{a) Thermal stress is defined as the stress, experienced by any rod on
heating between two fixed rigid supports. On heating, the size of the
rod increases but, if the two ends are free, rod will not experlence .
any stress. i.e, there is no thermal stress’ W|II be praduced in it.

Hence, option (a) is the correct.

{d) Given, diameter of the column tube,
d=6tm=6 x10‘2'm ‘

Frequency of tumng fork f =504 Hz

-1

As, this is a closed organ pipe.
Let L be the Iength of tube and * be the wavelength then

L+e=Ald=v/4f ~ [

e=06xd/2.

2' -
=55 % 0.018 -

= L+e=—=.'—,.:::';-

= 01487 m —14.87 cm’
=148 cm

(a) Given,

M, = 200kg, Mg = 400kg, H, = 600 km, HH =1600km
R, =R + H, = 6400 + 600 = 7000 km:

Ry =R + Hy = 6400 +,1600 = 8000 km

Let Ty, Tg, 0y, g, Ry and Ry be the time j)eriod angular
frequenctes and radl[ of satel]ltes A and B, respectively.

and

“Force on'satellite A Fy= m,,\cu_,e\R,‘,l = C’:TA
' A
2 GM s .
= Wy =—
R: :
but, Wy = 2n
Ta
2n)’_cu 4nR3.
Ta R3 A CM..
. an’R3
Similarly, Tz =
L YRR
TB _T 411: {J‘ RA)
= o T4f Aol 10Y 3 o e
' o V7 x10h?

2w =107 SR
=2t 8B -7
JGM.

4. (b} Given, angular frequency,

_ Thawan?
V667 %1071 x 6 x10%

(4.107)

= 2" 10%4.107)

A4 x 10

—nx102x 4107=129%x10%s
=133 x10%s :
m_=100rad§'-‘ ‘

R=608R,V, =15V, ST .
R = 400, Vi =V, = 20V _ e

and Ve=10V. .
y 15y 1
Ve=10 V== 40 Q VE??. v
o leP
\I/ :
Byusmgohmsiaw : o
V=iR = |=V/R R
= © I=15/60=1/4 A : : i)
' V. .
and -I1=%=20/40=1/2A 7 o i)
As, Xe=Ye =10 _po0
Tl 14
1
and Xe=—
¢ wC
1 1
= = =
. Xco 40x100
-025><10”3F_025mF
= 250pF
Ry using KCL in [oop 2,
L=1-14 ,
=1/4-1/2=-1/4 A
L=_\/L__39_=30£2 = ol =80
il 1/4
T o 128080 Cogp-
. "o 100 ] )

5,

" Since,
“On d|V|d|ng and mult:piymg F by m, we get

{b) Let F,, Fy and F, be the forces and_v,j ,vg.and v, be the velocities
of proton, deuteron and o-particle, respectively. ... - '

F =Bqgv

F= qu —
. : m
3 = n . F:Bip ('.'p=mV)
: ; m-
] Lo Feg im ¢ pand B are same)

4. *q, +’»'q
om “2m. .Am.
—'l $1/2:1/2=2:1: 1

FP T
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FLE:F=19.%0. % 2q ) l'a _'\'as closed circuit as forward biased and D, will act as
T T am 4 pen circuit as reverse biased.
=1:1/2:1/2=2:1:1 \ Now, by using Kirchhoff’s voltage law,
and F = Bqv ) 5-Vp -1 =0 T T
= veflq = 5-07-10/=0 (';'V.IJ1.=.O:7V)
Lo vpivgivesdeife e 2K XX : S 43210 :
4y 9¢ 9 9 .9.2¢ TS e [=043A":
g =2:1:1/2=4:2:1- _ S0, @ ri_e-Bnglié'€W§i5elength! c
S * 6. (0 Given, frequency of modulated signal, - ) ' ' = h en i
fo=2kHz =2 x10°Hz , ., . | y2maV.
Frequency of carrier signal, f, = TMHz - = Ap _ ImeGy
=1x10% Hz A m;,q,,

= 1000 kHz
Then, bandwidth = 2f,, = 4 kHz _ )
and side band frequency=f. & £, ~ + 7 " ' 11. (b)leen C,= 7/2 R Cv— 52R REEIE L
= {1000 + 2) kHz a
- =1002 kHz and 998 kHz
Hence, option (c} is the correct.

Since, changem mternal energ_y(dU) nCvdT B
Heat change (dQ) =nC,dT

_ : Work done (dW) = nRdT :
‘7. {c}Given, length of simple pendulum, /=2 m oodUdQ: dW nCdT :nC QAT anT

Time period, T =25 ’ g : —CV Cp R—ER :=R:R ' :
Let g be the acceleration due to gravity. . 2 2
' M . : = S5RITRI2ZR e '

.‘.Timeperiod,T:Zn =5:7:2

e | - o
s & 12. (a) Given, initial speed of engine =u N
= Beif = %7 5 . Speed of engine last compartment =v
o 2 211'2' ms“ 5 o Let the length of train be f

“and the speed of mid-point oftrai.r]:b_e.v’.
Using third equatlon of motion, '

8. (b) Given, pitch of screw gaugé, P =1mm
. vizu?+ 2a5

Number of division, =100

P - = v =l + 2al2
. Least count (LC) = — —1/100 0.01mm ) : s ’
n : o L= v?i-u?=al o ) i
As, zero of circular division lies 8 divisions be[ow ) w2 —p? &
-, Zeto error = § % LC'=8'x 0.01= 6.08 mm’ Also, v -t "’2‘3’:)&_., Y
ZInce 1st linear scale division coinside with 72nd circular scale Substltuting the va!ue of ainkq. .(|) ‘we get ¥
ivision. L e e o o
. [P+ (72 x LQ - Zero error] ) o ‘,2 2= vl = v —-'U2 -
- Radius (r) = B T i ”-_ YRR :
=[1+ (72'% 007 - '0.08]/2 ‘ N Y R
"= (172 - 0.08)/2=164/2 = VIR
= 082 mm - . N .
B o 13. (b) The dimensional formulae of given terms are
9. (@) Given, supply voltage; *- Planck’s constant () = (MUT™ '] ‘
‘ V=5V : Kinetic (F) = IMIPT 21
“The circiiit diagram, when positive termmal of the battery jgrt o INetic energy sl
. connected to X is as shawn below - e A Electric potential (V) = [MLI T
D, 00 Linear momentum (p) = [MLT I ) o
+ll>|l— - J\N\/ i SR . $a, the correct match is SR R : . {
T R . A-2,B-53,C—4,D-1. ;
At : 14, (b} Given, dy = 005m,d, = 0.2 m
! D, S ¢ and . B :B, =81 :
: X V-Y g . Let radius of coil ber. . S ¢
_ _ '5 s ' " As we know! that magnenc fleid ata; pom _n axis of a c0|l . S &
Let/ current is coming from battery.- 8= o

2 WIe e
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Ll ey e L

15.

186.

= ' Ny /Ny = e A+ A
6[[0693 0693) i
' .-::_'-‘=> B R N1/N2— @ NIRRT e i

3
-Now, M'=p in[g] =M

or o ?»=

B _ridi+rhY? . df 4R
82 (d12 + !’2)3"2'[”2. (d12 + r2)3n’2

32 w2
- 8 _(di+r? =>£_ d? +r?
1 d12~i-r2 1 di+r? )

47,

= adl+a4?= d§ +1r?

= H0.05%+ 4" =(02)* + r’ =3? = 0.03

= . r=01m .

(c) Given, radius of sphere =R L

Distance of particle from centre of Farth =3R

Force between sphere ‘and particle =

Radius of cavity=R/2

Let mass of sphere = M

Mass of sphere with cavity = M’

Mass of particle=m
o3

2) 8

- By using concept of gravitational force,-

- GMm _ GMm
PUEr? oR?

GM'm _ GM/8m
(ABY* .QR+R/2%:
4GMm

T 25x8 R

(@

and |

'Fcavily =
- il

GMm 4 GMm
9R? _25x8 R2
_GMm (1 1Y_ 41 GMm
“w—( )_50x9'_R?

Fr=F = Fonyige =

cavity-

R? 9 50
F 50 .‘ S

Foo 41 . 18.
(c} Given, initial amount of X andY beN and N2

Let half-life of X bet, and % bet

"'Accordmg to question, f, = Y=t

= t,=tandt, =26 - o oo
After 3 haltlives of Y, o '

As we know that, :
N=Nge™ ™

where, N is the number of nuclei left undecayed
693
and R R
: 12 Y

0693 - . . 18.

Lia ’

0693° 0693
I

s | - : jL]= =

and ?Lzm

Since, after 3 half-lives of ¥ number of nuc[el of both become equal
. Negl,ﬁt_Né—lzm .

By using eyclic vector,

- AB + AC+ AD + AE+ AF+ AG+AH 7A0+ AO

VTherefore Req

0693[& 6[] 0693 3
tox =€ % 79 8

By using triangle law,

AB = AO+ OB
Similarly, AC= AO + OC
AD=AO+ OD
AE= AO + OE
AF= AO + OF
AG =A0+.0G
AH = AO + OH

Now, adding all vectors

AB + AC+ AD + AE+ AF+ AG+ AH ' . g
—7A0+(OB+ OC+ OD + OFE+ 0F+ OG+ OH)

OA+ OB+ OC+ OD + OE+ OF + 0G+ OH 0

=0B+ OC+ CD + OE+ OF -+ 0G+ OH
=0-0A=0+ A0

Substituting in Eq. (i), we get - e

8A0

—8(2|+3j—4k)

=161 +24j - 32k . - ..

B Letv,, vy, M, My and R,, R; be the escape velocities, masses
and radii of planet A and 8, respectlvely R
As we know that, ;

-

where, G is the gravitational constant.

M
= Voo fo—
VR

Since, v, =vg

My _ My G

L =S M, Rg= MR
R RB.lA_RB_BA
or MR, =MR, .

Hence, option (b} is the corect” = F+

(d) As we know that at timet = 0; -iﬁduCtorgacts as open circuit,

Then, the circuit becomes -

e

(5+1)(5+4) _
(5+1)+(5+ 4) 649

B e Y
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By using Ohm’s law,

V= J'R [V =E]
’ E>< 5 5E
= = =
18 i8
Att = oo, inductor will act as short circuit. Itis shown below
19 5Q
© Therefore,
0q = 5XS+ 1X4:%§+i:§+i=ﬁg
545 1+4 1 5 2 5,10
E 10E
o f= =
an 355

20.

21.

and ‘ x/_ \F) S

(d} Given, :-1- =2x
2

= I =20
As we know, Ty

max=<f Vi)

g h‘i—ﬂm 2 Hiz {using dividendo:rule)
"max +]min . I +"2 o S e L
2 21X "2 2@ s
Ux+ 1, x4l

(10) leen, wavelength of transmlssmn Slgnal j
N Z960m e
Capacitance, C =2.56 uF= 2.56 X 10” E'F

As we know resonance frequency;

speed ()

Also, frequency () = ——— 1
requency ;wavelength (X). -,

=

On squaring both sides, we get

2 2
vixan? 7 vIN4AnixC
' (960)2

= L=

[T :'.!;.«?:,"].0;_)4:’!07,:, Hievomi b

(1) Given, E= 220 § 4 4 Ej,
5005

A=02m’i and;'.ﬂ.'A2=03m i

" let ¢, and ¢, be the flux Imked W|th area A] and A,, respectlvely

s . As we know that, :

7 q) SSEds‘EA

(3/5EOI S 4/5E0]) 0.2 l—-3/5£0>< 0.2

23,

24.

25,

'Ei'Length of one arm = ETS = 100c

and similarly, Ga=4/5F =03

S0y 3/BEgx02 06 _1

Toy v AI5Egx 03 12002
a=1

Now,

(50)G|ven pressure(p) oc k'3

T, =100°C, T, —s00°C

= ATQTZ—T]—3OO—1OO—200°C
By using ideal gas eguation,
; pV =nRT
= kv*.V =nRT = kV* =nRT
On differentiating both sides w.r.t temperature we get
ki 9 e o
= ARV?AV = nRAT. = kV3dV = nRAT /4
=) pdV =nRdT/4
As, work done (W) = pdV = nRdT/4
=R ar="R200=500R" 7
(5) Given, length of string, ! =1m .
Trax @nd T, be the tension in string and v1 and v2 be the ve[ocmes

of hob at bottom and top in vertical circle.
' mvzzﬂ

V2

Tnax = MG *+ mvi i/l

, . ... .(given)
Toin  mVE/] —mg et R

=  mg+ mvi/l=5mvi/l-5mg-.

Here, vy =avi + 4gl

2..."4 . :
= mg + ﬂ(v% + 4gh = MYy 5mg
2 "... R
I S
= 6gl = sz - v2 - '4'g!- =, 10g] = 4v3
fogl _ ]10x10x1
= vy =
4 V.4
=—r—5W5 7
(1) Given, !engthofAB—iOm—WOOcm 7 _
- 1000. NI

" For no deflection,
. In first case, [, =3 %100 + 80 380 ©m
“In 2nd case, {, =7 X100 + 60=760cm, o

B -Atng fennd

&
q‘;:
o
[a]
£
[¢]
S
=
¢
c
<
¢
%
G

A | =] =l Vo
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Since,

As we know that in balanced potentiometer,

E_h
£y L
a _ 380 _1
= —_—— = —
b 760 2
; a= .
26. (15) Letv be the position of image, i be the height of image and f,
be the height of object.
Given, h =h, _
Since, magnification, m = h/h, = h/h v ()
By using lens formula, ‘
Vi=1lv-1/u = 1/v—1/f+1/u
fu
p—1 =
u+f
v f
m=—=
u f+u
Now, from Eq. (i), mcan be £ 1.
For,m=+1=ﬁ-—L ) P (1))
-10+ f o
Fo"rm=—1=7f - (i)
) -20+f
On dwldlng Eq (i) by Eq. (u), we get
; =10+ ‘
o -'-_—20+f .
" 20-f=-10+1 = 30=2f
= f=13om .
27. (128)G|ven number of mercury drops n=512.
" Voltage of each drop, V =2V )
Letr, R be the radius of drop small and combmed spherlcal drop,
respectwely o
Now, when ali drops are Jomed mto smgle drop, volume remams
constant;
e stk Amic AR
3 3
P=(3120° = R=8 .
ik, »
. r - i
. ki
Vi = "S—
where, Q be the charge of bigger sphere. -
= . Voo _kx512q, i
. L
: On dlwdmg Eq (||) by Eq (:) we get )
V Brxkq ' 8 .
TR V"et PR 5;2 —128Y
- 28.

(744) Given, |nductanceofc0|l L= 2H FRTRES

“Supply voltage, V 3tV EI

Let E be thé energy stored in the coil.”

emfy = Lﬂ
dt

29.

30.

gt =t oy 3t = 1dr
dt

On integrating both sides, we get

2
3t ey
2
Att = 45,
Ixat=u =3x8
2 2 L
- 24 _, : ' )
i
As, E=1/21)
' 2 S
E=1/2 Lgf‘_ [From Eg. (i)]
a4t o
2L 2x2
=44 :
(3600) Gwen atomlc massofmonoatomlcgas P
. 'm4u_‘

1

: Velocnty of contamer us 30 ms” - -

Final velocity of container, v = Qms~."

1et AT be the chang'e'in temperature’ -
and AU be the internal energy change

Therefore,
AKE =AU
= (/2 miv? —u*)—nCVAT:
T2 e .
= AT = LIVE DU (‘--CV=§R
2 n-3/2R - - 2
. lxm{\/2 u2}=n-—31'R.AT . .
2 2 .
o 2 2 3
Now, —x 4]0°-30%=1x ZRAT
2 2
A7 42900 x
3R S3R
X = 3600 ,
(1) Given, potential energy, U —%~—.%—,-3_ .l o
r T

As we know for equilibrium, differentiation of potential energy with

_tespect to distance [((;’{_u) =0

r

dia B Y~ .
= e = =3 =
- . dr(r"] s } .
d s
= (or r "3)
o B }
= -10or” +5[3r -0=0
= 10ocr ”—Sﬁr'f" N
2o ® o {2&}’5. .
= g —=—_—1——r = =i
BT )

nazl




9 CHEMISTRY
1. (d) The correct plot for 3s-orbital is
2.0
1.5 &
1.0
0.5

,2;3*' 3rd peak

4mr2RZ, 41

For 3s,
" valueof I = o
value of n =
Number of peak = n-i=3-0=3
In graph D, three peaks are present, so this s the correct plot for
3s-orbital.

2. (0 According to Molecular Orbita! Theory (MOT), electronic
conflguratlon and their bond order of glven optlons are as follows
. 02 ols?,0'1s%,025%,0'25% o2pz,n2px,n:2py,n: 2px,1|: 2p),

[No. of bonding electrons
— No. of antibonding electrons]

—

Bond order =

* Be, = o157, 07157, 6257, 67257

Bond order = %‘1 =0

.
e Hej =gls?, ¢ 1s'

If bond order of chemical species is zero then that chemical species
does not exist, '

, Therefore, Be, does not exist.
3. . (d) pH.of AgCN buffer solution = 3
H*1=107°
K (AECN) = 2.2 107'°
KHCN]= 6.2 10717 -
AgCN :Ag + CN' ...... K,

S ON™ +

AgCN + HJr é‘H(‘N + Agt
[Ag*J[CN ] [HCN]

K ‘K—: -
TR, HTENT]
5] KolH'T _ 2.2 107 _[s11s]
VoK, 62x107% 107
1=t !
[5]2=2'2X 10 w107
C6.2x 107 :

§=19 %1075

9, th) (@ V> -[A 3d%:

4. (d) According to Freundllch isotherm, at moderate pressure, extent

ofadsorptlon( ) (p)"
m

xim
{Extent of
adsorption)

:
!
!
:

x/m=kp _
0] Pressure D =

At moderate pressure,
X _ k(p)‘lln

ic,c(p)b’n . . .' . (I)

X wp¥ (Given in question) & o (i)
m _

- Compare Eqs. (i) and (i),

)1'.’.-1

()77 o= p¥

1
X=—
: no .

8. (a) Ellingham diagram is the graphicai representation of AG vs T. For
the formation of oxides of elements similar diagrams can also be
constructed for sulphides and halides. Such diagrams can help us in
pridicting the feasibility of thermal reductlon .of an ore.

6. (© Oxidation involves increase in o>(|dat|0n number and reductlon
mvolves decrease i m o><|dat|on number o S
. Ll =2
21" 4 2H* +H 02—>|2 + 2H,0,
In this reacnon HEO2 oxidises " to |, and itself gets. reduced to
H,0, so the reaction depicts oxidising nature of H,0,. Whlie in
other reactions H,O, does not oxidise KIO,, 1, and Cl,.. .

7. (c) Statement (c) is correct, whereas aII other statements are

incorrect.
\,ceaeu ’

H eHer iy 1
92 < 91

H

Correct statements are as follows
_ » Both B—H —B bridge bond hav:ng same bond Iength

¢ B— H—Bbondangle is90°% Ui v
e BH, is electron deficient species and therefore act as LeW|s acid.
B. (a Both statement | and statement Il are true. The -
+ 3 oxidation state of lanthanide is mast stable and therefore
lanthanide in + 4 oxidation state has strong tendency to gain
electrons and converted into + 3 and therefore act as strong oxidising
agent, e.g. Ce** :
& Ce0, s used to oxidised alcohol, a|dehycle and ketones.
Lanthanides in + 2 oxidation state has strong tendency to loss
electron and converted into + 3 oxldatnon state e g Eu
~EuSO, acts as strong reducing agerlt
Cr*.-[Ar 3d°

C b CFT -TA 305 Mnt -[Af 3d°
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10.

i1 .

i2.

13,

14.

(I Ni?* -[AF] 3d%  Cu™ -[Ar 3d"°
) Fe?* -[AF] 3dE:  Co* -[Ar] 3d° 45

Thus, in option (b), both ions have same outer most electronlc
configuration, .

fa} [Mn{CN)*" In this complex, oxidation state of Mn is + 2.

24 o Strong %
Mn™" = [A1 30" i Tgana
(CN7)
tog

Hybridisation-d *sp®
Magnetic nature—Paramagnetlc
[Fe(CN);I2

Hybridisation-d %sp®

Magnetic nature-Paramagne(\_

(d) Reducing smog is a mlxture~of smoke, fog and sulphur dioxide.
Therefore, statement | is false.

Tropaspheric pollutants such as nitrogen oXide and sulphur oxide
contribute to the formation of photochem:cal smog. So, statement I
is true. :

{6) CH,0, + Oy~ CO, +H,0

1, 3 g 264g 1.08g L
N = Neo, = 2.64 (Gwen mass) =006 - ..
2
(olesy 44 {Molecular mass) .

08
”H‘ZX”HzO‘“f"é*xz 012
Welght of oxygen in CH, O,
18012 % 264108

18
=180-072-012=096g -

% of axygen by weight = %)-gg X100 = 5333%

) _CHy o, oo |
CH ' O
2 . 773K 1050 am . +,4H?
Ce oo e . -
~ CH2/ CHs - Toluene '

2-methyl ﬁekane

Oxides of molybdenum, vanadium and chromium; i.e. Mo,O5, V30,
and Cr,O; work as catalyst. When they are operated under certain
temperature and pressure with n-heptane then they form toluene

" which is aromatic compound. Mo,O; behave as aromatising agent.

()]

OCH3 . .OCHg . OCHs,
C Nl

Markownlkoff' Dry acetone

addltlon

NO,

4-1iglhoxy-
nitro-hex-2-ene

. NO,
3-iudo-g-rnelhory filro
hexane -
@

NO,

3-vhluiy-4-
mathoxy nitrohexane
)

17,

.1st reaction is Markownikoff's addition of HCl on double bond while
2nd reaction is halide substitution by Finkelstein reaction in which
chlorine get displaced by iodine, -

15. (d) The complete reaction take place as follows

HO .
DO, s, — C— OH

Propanoic acid

CH; CH, C=N
Ethyl cyanide

i
iy SQCI .
WS CHy— CH,— C —Cl
. Propanoyl chioride Rosenmund's! (i) Pd/BaS0,, Hp
N reaction
O

l

Propanaidehyde
Final product of reaction is propanaldehyde.
16. (h) CH, = CH,+ O, — WUl | oy cHo
Ethene H0 " Ethanal
O
Il
CH3CHZOHMCH —C—OH
Ethanol Ethanoic acid
O .
CH3CN DIBALH CH3--«C-—-—H
Acetonitrile HZO ~ Ethanal
-CH3CH,0H —— CH3CHO
Ethanol Ethanal

Since, CrQ; - H,50, behave as strong oxidising agent and it converts
alcohol directly to carboxy[lc acid. Thus, reaction (b) will not form
acetaldehyde, ‘

_{c) The reactions of given compound with sodrum bicarbonate
solution are as follows: * :

" COOH COONE

o+ NaHCOa —

Sodlum (Weak acad)

Berzoic acid  Sodium
.(Strong acid) bicarhonate benz_oate
i B :
As H2C03 is weak acsd it dlssoc:ate to llberate CO2 gas and HZO

ONa

(Strong acid)
(€)

(Weak acid)

Eqml:bnum favours forward direction and COy is liberated. in the

above two reactions, 2C03 is comparatwely weak acid.

CO2 gas is liberated

‘NH, NHa,

'+ NaHCO, == H,CO;  +

(Strong g
e HaN . NHz

(Weak acid) R E T

A




64 OnllnejEE Main 2021

- -Equiibrium favours backward direction and CO, is not liberated.

18,

19.

'20.

‘Thus, only 8 and C will liberate carbon d|0x1de W|th sodlum

bicarbonate solution,

(¢) Nitrobenzene in presence of NaBH,, NaOH and aniline will not
give p-amino azobenzene.

NO, NO,
NaBH
N — HaOf, No reactlon
o reaction
Nitrabenzeng Nitrobenzene lAniHne
(B) .

Product not
formed

In case of (A) and (C), coupling reaction takes place as the medium is
quite acidic follows

@ () Sn+HCl @ {ii) HNOg @ (|||)An|||ne _'

) Nnrobenzene Phenylamane Diazonium

Dy D)

p-aminoazo benzene

. o
NHo - Ng E
HN'OQ @ Anmne
U Nitrobenzene - Benzene ]'
(C) S d|azonium

’N N'NHZ

p Amingazo benzene

{d) Only statement (d) is correct whereas other statements are .
incorrect, The correct siatements are as foiiows

Buna-N is a synthetic polymer.

Buna-$ is an efastomer, Buna-S is polymierised by’ addmon )
polymerisation methad, which needs radical initiator for chain

propagatlon step Nascent oxygen can be used as an radlcal initiator.

Nascent £CH,

oxygen

Ve \\ﬁ

Neoprene isa éynthetic rubber not an addition copolymer.

CHZ—CHE——CH—}—
Buna- S Ph

{a) Glycosidic linkage is a type of covalent hond that joins
carbohydrate molecules to another group. :

OH

B D-galactose ﬁ~D-g|UC?SG_ :

H

lac.luua R

- ln Iactose glyc05|d|c Imkage is formed between C-1 of galactose

and L-4 glycosidlc of glucose,

21

___Welght %. of NaZCO =

22,

23,

24.

= February Attempt

R

{4) As given, NaOH and NaZCO3 is titrated with N/10 HCi
For NaOH,
Equivalenis of NaQH = Equivalents of HCI-

Equivalents of HCIl = Normality x Velume (L)

_O1x1_;£

1000
Equivalent of HCI = 175 x 107

‘Equivalents of NaOH =175 % 107

Weight of NaOH = Equivalent of NaOH x equivalent weight of
: NaOH
=40x175%x102= 007 g .
Now, weight % of NaOH .
=297 v100="0=17.5%
04 4
Similarly for Na,CO;, .
Equivalent of HCI = Equivalent of Na,CO4
Equivalent ofNa2CO3— 0.1 xis— .
1000 -
_ = 015% 107
Weight of Na;CO; = Equivalent of Na,CO, -
x equivalent weight of Na,CO,
=015%1073 x 106 w-1'59x10'3g o
159x103x100

_ 0.039% 100 39% = 4%

(70) p, =35psi, T, =27°C="300K : "

p, =40 psi, Ty =
Accordmg to Charle’s |aw
peT
Pr_ Ty A0 Ty
pi T, 35 300
= Ty = M =34285K=697°C
T, = 70°C '

Hence, answer is 70.
(741) AU = -74224 1) mol ™"

JAn, =[N umber of gaseous molecules of products —

Number of gaseous molecules of reactants]

NHECN( r—07(g‘~—-~> No{g) + Oz(g‘ + Hzo(l) o
- Any =2 = i= 1
2 2

AH AUA-AnRT -
8314

=—74224+mx x 298
2051000
= - 741 kJ.’moI
Hence, answet is 741.
(375) Given, K, (H,0)= 0.52 K kg'mol™
ABy- ey 2A 43870 _ .
- No.ofions, n=5, -concentration, m_1molal (Gwen)
' - 60 _ 06
100
ATb =f- Kf

—[{1+(n—1)ocij; Xm’

T
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. ATy =[(l+ (5-1906]x 0.52 x1

= (i +2.4) x 0.52

AT, =1768 _
T, = 1768 + 37315
=37491=375K

25. (173) Given, Molarity of CrO?(M;) = 0154 M
Molarity of $,03 (M, = 025M
Volume of $,027(V,) = 40 ml.
Volume of Cro;(w =7

+6 2-  +6 2-
CrO, +5,0;— 504' + Cr(OH)4

Gram equivalent of CrO3” = Gram equivalent of SAOZ
N¥i = NoVy
Normality = Molarity x i factor
nforCr=6-3=3
nfor § = 5,03~y 2503 + 8¢~
=8 ‘
0154 x3xV, =025x 40% 8
v, =173 mlL
26.  (526) According to Arrhenius eguation,
E

-

logK = logA — ——2
B 8 2303RT

Given, Slope= s =10,000
2303R

K =107K,=10™"

T, = 500K

g K1 _Ea [1_ 1]
Bl | 330R (T T
[10] [ 1

IogL = J—100 OLT_

1

T

1 1
10310—10000[5 e
K

1
J .
1
A

T,=52631= 526

27. (5576) Nalg) ——Na*(g) [IE, = 4958 kgmol’ ]

Br(g)wmm—){fc) Br (g) [Gain enthalpy =— 325 kj moI“T]
gain enthalpy

Na® + Br— _atice (LE) NaBr(s) [Lattice energy= — 728.4 k] mol |

AHp o maiion = I+ Gain enthalpy + Lattice. energy
AH = 4958 + (- 325 + (-728.4)
= — 5576 kl/mol
= — 5576 X'IOA ki -

. (1}BF,, SiCl, and PCl; are easily hydrolysed while SF6 is inert to

hvdrelysis due to the presence of sterically protected stilphir atorn
by six F atoms, which does not permit the reactlons like hydrolys:s
to take place. o

Thus, only 1 halide is inert to hydrolysis.
29. (7) The reaction take place as follows. . -

O
. I
C—H
Red hot
CH=CH _Fetube, 873K . c?\lch\
Acalylens e
: Benzene ' Benzaldehyde

Every carbon atom found in benzaldehyde (6 carbon in benzene

“ ring +1in aldehyde group), forms three bonds with neighbouring -
atoms-{one double bond + two single bond). Therefore in
benzaldehyde total number of sp? ‘Ctare 7. -

30. (4) The retention factor(Rf) value can be used to identify the
: components of a mixture (solutes).

Distance travelled by solute
Distance travelled by solvent front

R, =

: On Chromatogram distance travelled by compound 152 cm.
_ .Dlstance travelled by solvent = Scm -
: 2

Rp =2 =4% 10“
5,




9 MATHEMATICS

1. ©@ P}bb'ability of missile to get intercepted = %
* -, Probability of missile to not get intercapted = 1= -;u = %
V'Prdb's,ibility of missile to hit the target = =
- Probability of three missiles to hit the target
=[3x2)x(£xi]x[%x§,]=l N
3 4 3 4 3 4) 8 ~
2. @ Gwen x5 ECOS . A
D
y = ZSmZ”
7= zcosz”e-sinz"q: :
A=0
= x=1+ cos’@+ cos’ B+ ...e0
L 1 -
XD o W)
1= cos'8
1-cos’ @ = lz> cos?B'=1— 1
o X _ . X
= y~1+sm ¢+sm ¢+ ‘
o —_— )
1 - sm ¢
1 ' 1
1- sin? ¢—— = sin? ¢*1-ﬁ
= " Z=1+cos’ 0-sin’ ¢ + cos’ Osin’ ¢+ o0
7= . . - i)
 T-cos’@sin®¢
From Eqs. (i}, (i) and (i), we get
1 P s Gy
= ]
1_(1_1) __l -."sm ¢—1——
X y ¥
- ‘
xy—(x=Tly -1
Z= —XZ.—
XY =Xy +x+y-—1
= XZ4AYyZ —Z =Xy
= xy +z=(x+vyz
3. (@ Given, fln+ 1V =flr) + f), Y neN
= fin+ 0 - fin) = Q)

It is an AP with common difference = #(})
Also, generalterm =T, = f(} + (n— I)f(1) = nf(h

‘= i = ni(D
Clearly, f(r} is one-one.

. For fog to be one-one, g must be one-one. co
For f to be onto, f(in) should take all the values of natural numbers.
As, f{X) is increasing, f( =1 '

= fin=n
If g is many-one, then fog is many one.
So, if g is onto, then fog is onto.

e R A T

= =+ __

x=1 y+1 =z

4. (d) Given, Ime::»m_—:—-?»(iet)
2 2

" Any point on this line is B2A + 1,34 -1, - ZJL + 1 and direction

ratios of this line= (2,3, - 2) =d,
Let given point be A{0, 1, 2).
Then direction ratio of

=@ +1,3h -2, - 2A -1 =d,
* Both lines are perpendicular to each other.
o d-d,=0

22+ +3BA -2 -2-2L -1 =0
=  4L+2+9A-6+4h+2=0
= 174=2
. x=2/17
- Direction ratio of required lined, =21, --28, - 21
=3,-4,-3=(-3,4,3

This line passes through A{0, 1, 2}

. Required equation of line = X~ -0 y-1_z-2

-3 4 . ..3
. (©@Given,/+ m-n=0 . S IR (| R
and? + m* -n? =0 S S . i)
On squaring Eg. (i}, we get ' :
U+ m?=n _ . R .

= P+ m?+ 2m=n o o (i)
From Eqgs. {ii) and (iif), ' T

P+m-nt=0

P+ m?+2im=n

-n? —21'm——n
= 2im=0 = lm 0
= I=0orms= 0 ‘
Case |l When! =0 ‘
= 0+m-n=0
= m=n
and 1 + m? + n® =1
= m* + mt =1 f-n=mand!=(
= 21 '

2
m=ii=n
2 .

Case l Whenm =0
then,/+ m—-n=0
= I=n
and* + m* + n* =1

= P+0+/2=1 " BEon=landm=0]
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Then coseor = _abk
[IB]

fa
V3
2

=1
2
sostha= £
1. 3105
16 16 16 8
sin@- sin26(sin® O + sin* § + sin? Q)

J2sin® 0 + 3sin’6 + 6

Now, cos® o + sin’ o=

8. (d) Let r=j dg -
. < 1o cos20 .
<sin2A = 2sinAcosA and 1 — cos2A = 25in2 A

sin0-2 5ind cosO(sin® 0 + sin* B + sin® O
y J2sin® @ + 3sin*0 +6 o
) 2sin6 . -
I= j[cose(s;nﬁe + sin® 0 + 5in? @)
J2sin® 0 + 3sin® 0 + 606]
Put sin@ = t = cos0d0 = dt.
wd=fet et v e 200 3 6o
‘='_|'{z5'+ P r D205+ 30 + 6t de
Let2t® + 3% + 6t =2z .. _
dz = (126 + 1267 4+ 120 ot
dz =12(° + 1> +.0 dt -
- 3/2
Now, --J'«E EER VS AP R
1273720 7 18

- Jg{zt" £+ 6T 4 ¢
- 1_‘_ [25in° 8 + 3sin’ O + 6sin’ O] + ¢
0= oy
18
= %[(1— cos?0) (2cos* 0 —7ecos? B+ 112 + ¢

=%[-—2c05"9+ 9cos* 0~ 18c0s’ 0 + I'I]m:+ c

= —15[11.—1_8c0526 +9cos* B —2_cos" 0P + ¢

7. (© Given,_[ ]xze[" 'dx, wheret]is greatest integer function,

1= 0V x (0,1
and[¥*]=-1¥ xe(-1,0

1 . o 1
So, I x*el 'dx:I x*e dx + I x*e%dx
-1 -1 [

PQ -

BQ

PQ
S oQ
= PQ=BQ =hel) -

(20— cos ) + 34 3c05 8 4+ 6195+ ¢

. 1 h
= — = +h v’_h
«E x+ h X
=" x=(3-7
Speed = Dis‘tance
Time
- Speed from A to B = AB =:—X—
20 220
Also, distance fromBto Q =h" *
.. Time taken to reach Q from B = BQ-
peed
__h =.h><20-
e x{ 20 X
=—' %20 [ x=(+/3 - DH
(3 -1h IR
_ W3+nx20 (J'+1)x20 A
B-vB+) 2
—10(x/_+‘i)
{c) Given, parabola=2y®* =6x -
= i y__z : 4(%}( _l . . _ - [."..:y1 = 4ax]

and glven I1ne=>2x tys= 1
-+ Equation of any tangent to the’ parabola having’ s]ope mis

y=mx+3/2m [~a=3/2]
Slope ofline2x+y=1ism =-2..-
-» Tangent is perpendicular to this ling,
A Slope of tangént= m, = = Aol
) m .2
-, Equation of tangent will be
' y = lx+ E><2
2 2
) X
= ==-4+3 -
: y=g+3 -
or 2y =x+6
or Xx—-2y +6=0

Clearly, on putting the coordlnates of pomt (5 4) the equatton of
tangent is not satisfied. .~ =~ . -, : S s

~. Point (5, 4) does nat lie on this tangent
. (d) smze + tan?.e >0

'==>-"f sm26+—
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= tan28(2 cos* 8 > 0
- cos2B % 0
= 1-2sin*8 =0

sin@ # £

Now, tan28(1 + cos26) > 0
=tan20 > Oas1+ cos26 >

=20¢€ (O, E] w [n, 33}
2, 2

J‘

0

(271: i
2]

2 2
Also, L Yd—=1

¢
On differentiating both sides w.r.t. x, we get
25 + Zl dl =0
c d dx
L dy -k
dx oy

-+ Both the curves intersect each other at 90°,

. Tangents at point of intersection must be perpendicular to each

- (i)

cay o

O 7 (A O KL TR P Lo T s other. . {
4 2 4 4 - Product-of slope of tangents = — 1 L o i
“Since, sinf # £ L S IBO o1 from Egs. () and (i)
| 2 oo
11. {d) Given, (2 — i)z = (2 + IZ = ba* = - acy? -- {iid)
. _ . Also, on subtracting the equation of given curves,
' letz=x+1ly, thenz =x—-iy - ' we get :
= @-DxEm=2+dx-n T : 2 2 2
ey Y LA D £ S A B
= 2x-ix+2iy+y=2x+ix-2iv+y. :. a b c d
= 2ix— 4iy =0 '
. . ‘ _ of1 1 A1 1 ‘
. Equation of line Ly = x— 2y = 0 L) = X P Ty PR 0 . 5
Also, 2 + Nz +(i—-2)Z ~4i=0 SRR '1 > i
= CH+HDx+i)+0G-2)(x- or C x2{~ - —] = - yz(— - —} Y
a .c b d ‘
= 2x+ X+ 2y -y +ix - 2x+y+21y 41 o ' ¢
She 2ix+ Ay i 5 Dividing Eq. (iii) by Eq. (iv), ;
. Equation of line [, = x+ 2y —2=0 - (i) bd _ __ac
S Ty 71
_From Egs. (i) and (||) _ — == 5 - g
4y =2ory=1/2andx=1 a o
Hence, centre = (1,1/2) = _bd xac _ M'
Equation of third line L, =iz 4+ z +1+i=.0., ;- o cTa d-b
o= Kx+ i)+ x—ivi+1+i=0 => e -'c—a'=d—"bE
i K-y +Xx—iy+1+i=0 or c-d=a-b
= x—-y+V+ilx—-y+D=0_ . or a-b=c-d
++ Radius = Distance of point {1,.1/2) to thelmex y +1—0 . (d) Given, limit form,is 1™,
1""l+1 (!4—%4—%4— +lw
PR R T P Jml A —*|
124 1 L=e U )
g . 1.1 1T, 11 1 :
12. (d)Image of P3, H onthelirex =y + 1=0is = . Let S=1+ PRI IR VIR IR AR [ )
ne i 3)\s 5 6 7 )
-3 _y-5_-23-5+1 oy B 3
1 -1 ' Clearly,5<1+(l+EJ+{l+l+l+lJ+...+.'. !
o 2 2 4 4 4. 4
x-3 y=-35 P R A L
= =.,_,.__._=1 (iqﬂ + .J..)
1 -1 3n o0
— — —_— I}
= x-3 =Iandy 3 =1 21 times ;
-1 S<l+1+1+1+...+1 §
x=4,y=4 S<n+1 . o P
v Required image Js at (4,4). . : "m[ o) ] ‘ i
Clearly, thls point ltes on (x 2) + (y 4)’ = 4as L= = i
{4, 4) satisfies this equation.. .. - A _1 J
2 2 N
. (b) Given, curves 2 + y—_=]and5—'+ (b)Gwen ax + bx+ c=0 3
. a _ :
SR . Accordmgto the question, z, b, ce{i 2,3, 4,5, 6} o
; %:1 : ' NS =6x6x6= 216 g g
: { ‘ "~ F | root E
On differentiating both S|desw rt ¥ we get ‘ orequatrec SD 0 :
2x 2y dy. i = . bi-dac=0 ‘ SR
a. B dx e T B T b2=_4ac:_f - S y ;
“dy _bx R T : B2 : ST
= U e ge= 2 : S Sl
dx - el e T BE S ; S
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If b=2ac=1={a=1c=1
if b= 4ac—4m¢(a—1r_4or(a._4 c=1
1 (=2, i m 2)

i b=6,ac=9:~4(ax3,c=3}
~. Required probability = 5/216

16. (d) Given, xyz =24

= xyz = 2%.3
Let x=2%.30

y =235,

z=2%.3h
where, a,, a,, a, €{0,1,2, 3}
b,, b, b,e{0,1
Casela + a, + a,=3
. Non-negative solution = ***'C; | = *C, =10
Casell b, + b, + b, =1.

* & Non-negative solution = **7°'C, |, = *C, =3
.. Total solutions = 10 x 3 = 30
17. (@) Given, x* =203k~ 0x+ 8k* -7 > 0
Here, a > 0
s D<Q :
= 203k -1 - 4@k* -7 <0
497 +1-6K - 4B -7 < 0
= K -6k+8<0
= k-Hk-2<0
—eos A T F LA
2 4 i
kei(2,4)

Required integer, k = 3 |
X —4x+y+'8

1t passes through origin [Le. (0, O then. ' -

18, -(d) Given, siope =
x—2¥
= dy _ X = axry+8_(x=27+(y +4)
b x=2 x-2)
=,(*_~2)+y+4
Let(x—2)=t:>dx#dt )
and (y +4)—u:>dy du .
d_y-_d—u ..
dx dt
Nowdy‘ ('—2)+(y'+ﬂ'
dx - (x=2)
o Qv dutu
dt { dr ¢t
Here, mtegratmgfantor(fF) 1t .
1 1} : ‘
= u-: —i={ti~]dt = ult=t+c .
O
= (2 = (=24 ¢
f)\"")}

Clearly, this carve passes through (5, 5} as it satisfies the equation.

19. (d) Given, statement A — (8 — A}

=A—{~BvA
~Av(~BvA)
(~AvA) v~B8
=Tv~B=T

STvB=T
=s{~AvAlvE
=~Av{AvB
=A—=(AvB

() Given, fixy = x* — ax® + bx + 4, x €f1,2]

Here, f(1} = f(2)

= 1-a+b-4=8-4a+2b-4

= 3a-b=7

Also, /() = 3x* - 2ax + b

20.

According to the question, f’[%) =0

= 3x[i)_ Qza(i]+ h=0
i) s
= -8a+3bh=-16
From Egs. (i) and {ji),
a=5h=8
(a;B)=1(58
(149 (0% =x" + ad + b + & + 7+ ex+ f

f(‘:) =1"non-zero finite

21.

As; lim
20 X

So,d=e={=0
and fx = X0 + ax* + bx + 0

Hence, Iimﬁ)i} =c=1
. ¥— 0 x3

NOW, as f{X) = .xﬁ_ + ax5+ _bx4 '!_':j)_(3
and f'(x = 0atx~1andx__1 o
ie. F(3 =6x + bax’ +4bx +3x

Now, /(0 =0

= 6+52+4b+3=0

= 52+ 4b=-9

and f(-1 =0 '
= -6+ 5a—-4b+3= D

= 5a—4h=3

From Egs. (i) and (ii),
' ‘a——3/53ndbw'm3/2

flxy = P —3.)" 'jx'1 + x! ' .
56(2) = 5[z° - %’-(2)5'— @ +"(2‘)1}
=5}”64_3><32 3x]6+6J

5 PR

3202961204 40 .

~it

(]

o (i)

1))

(]}

e o 22. (2) Given; "7 :
= j'2ﬂ_+4?}‘=c=>c=9 T f(x)."|2x+1|—3|x+2|-{~fx +x -2
Hence, '\'2‘_"}" EX=A D Lbre=0 o2 3 N2 | x2 ] w Ik =1
No— 2yl e e :
N v + 4 e 2)2 .Here critical pomts arex 2],:-—.??,'1 e
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X+ 2x+3 x<—2

—-x*-6x-5 ; m2<x<l21-

s = -1
“x-2x-3 ; —<x<l
2
xt 7 ; x>
2x+ 2 x<—2
-2x-6 ; —2<x<-_-—1
Now, (% = 4 2
—-2x=-2 5 —<x<]
2
2x ; x>1

Now, f/(x at 1, — 2 and ~ 1/ 2 are
“Forx=1,
ff=2x=2x1=2
and—-2x-2=-(2xh~-2=-4
both are not equal.
-~ Non-differentiable at x =1 _ o
Similarly, forx=—2, () =2x+2=2x(-2) + 2=~ 2
and-2x-6=-2x(-21-6 =" 2 both are equal.
-, Differentiable at x = -2 C
and forx=-1/2, ffld=-2x-6

=w2x[;1}— =— 5and
_ 2
w2x—2=—2><(—_51J—2=—1both are not equal,

-, Non-differentiable at x = — 1/2
-~ The number of points at which f() is non-differentiablesis 2. -

23. 64 Y

Reguired area of shaded region
Sl 4 )
A= I {sinx — cosX) dx
T/ St

= {— cosx - sinx{}

o) o]
Tl

-+ Side lengths are in GP.

i2 . : R
T, = (Side of i th square ie. A}
W) : :
2
. 12 144
. Area=(Side? = 5| =
(ﬁ)n—w Zn—I
According to the question, the area of A, sguare < 1
144
72"71 <1

= 2" > 144
‘Here, the smallest possible value of nis 9. -

Xy z
25. (@ Here,A= Yy z X
[z x ¥y
vy z
[Al=ly z x|=x*+y’+2z°-3xyz
7 xy . .
Also, A =1
A% =11 | =1

[(x* +y® + 2% = 3xyz)?| =1 _ :
[ex+yv+2z>0]

= L yi+zP-3xyz=1
= B +yiez? =14 3xyz
=T1+3(2)... [o xyz =2]
0 - ta.n(g)
26, (1A= 2

tan(-qJ 0
2
and {0, + AU, - A" =[Z - b]

‘.a-

= [0, + A (- AT = a’ + b2

= atabr=ll Al (0
. h-AL '
1‘ o L9 fta"(EJ

Now; 12+A=[ }+ : 2
01

tan(gj 0
2 H N
1 —tan(g} . T ; .
1 tan E
. 2
—tan[EJ 1
2 S

Here, |/, + A =, - Al= (1;-1- tanz(gj}

Similarly, f, - A =

ST

T o
_ 243} ||? + 211 =1 o (i)
24. (9) Accordmg to the questian, length of side ‘af A, square is 12 em. From Egs. {) and i),
Ay _ AS_ - cat+b'=1
N a7 Now,13(a’ + bt =13x1=13 [
; Rt 27. (32) Given, digits = {1, 2, 3, 4, 5}
Pem —— v o _Numbers dmmb[e bv 3 (sum of d:glts d|v|5|ble by 3)
' x=12W2" y=12 '
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Case | When sumisi2 — 3,4, 5 = 3l=6

_ CasellWhensumis9 —52,3,4—31=6."

28.

29,

Case lll When sum is9 —71,3,5 3126
Case IV When sum is6 ~51,2,3 536
S0, total numbers divisible by 3 =6 x 4 =24
Numbers divisible by 5 (ending with 5)

T Tsl=ax3=12
4x3

1

So, total numbers divisible by 5 =12

Numbers divisible by 15, are 145, 415, 345, 435

i.e. total 4 numbers are divisible by both 3 and 5.

i.e. divisible by 15.

Hence, the required numbers which are dIVISIb|E by 3orb
=24 +12 - 4:=32

(12)Given,a =1 + 2} — k,

rxa—-cxa=90
‘r-¢gxa=0
r-c=AXAa
r=Aa+c -
r-b=%xa-b+c-bh

oy

Ai+2i-kG-p+d-j-Rd-Dh=0
1(1—2)4'2:0;; . g
Ek=2-_-:'_'
r=2a+.c:
r-a=2a-a+ca
ca=2]alf +are
: . '—2(1+4+I)+(1—2+T)
= r-a=12.-

L | A

o=

“(21) Given equations, kx + y + 2z =1

P3ISy 2= Y
i 2y =Dy - 4zi=3 Ui
For infinitely many solutlons .
A=Ax=Ay=Az=0

k1 2
i Here,Ay=|3..2 -2|=0"
1=2-3 -4

0=23ia-b+ cb . .

(taking dot with b)
r-b=0]

- [takihg-dot with a]

= k- 8+6}—1(—12—4)+2(9+4)

R P _ _"—2k+16+26 0
et o kea
: IR
30 (2)G|ven lines are +/3kx + ky 4f3=0
‘ Bx-y-4Bk=0

Multiply Eq. (i) x & and then adding Eqgs. (i) and (i),

et ky - 443=0
f3kx ~ ky - 4432 = 0
2430k = 443 + 43k’

A )
243K Tk
Subtracting Eq..{i) from Eq. (if),
Bl + key - 4J—_ 0
Bkx = ky = 443k = 0
- &+
2ky = 443 - 443
S
_ AR = gﬁ{k + l)
L L T T 9
We have, x _::_2[k + B andy =243 G_ k)

i:(kq;l]
2 k

ERe

5 Squarmg and subtractmg Eg. (m) frorn Eq (1v)

4
XZ y2
FRETS
2 2
16 - 48
Clearly, this is a-hyperbola.
bl
e? —1+—.
X a
—1+i§=1+3
16
=4
Le= v’z 20

N 2 N RO P
CLE Y k2+—1+2 -++.k2—.2} ST O

(- eids positive) -

]
. (i

. (i}

Y
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D PHYSICS

Section A : Objective 'T‘_ype Questions

1. If elis the electronic charge, ¢ is the'speed of light in free

e
space and A is Planck's constant the quantlty _1oler | |
4ne, hc
has dimensions of o .
a. [MLT®] b, [MLT™Y.

o [MLOTC] , d.feC™

2. Astoneis dropp"ed from the top of a building. When it

crosses a point5 m below the top, another stone starts
to fall from a.point 25 m below the top. Both stones
reach the bottom of building snmultaneously The height
" of the building is

a45m b.25m ¢3sm . d.50m

3. A sphere of radius ¢ and mass m roils along a horlzontal

plane with constant speed v,. It encounters an inclined
plane at angle 0.and climbs upwards. Assuming that it
“rolls withoUt slipping, how far up the sphere will travel?

( 3 ) Vo

0. i
v3 Vi . 0vd. - a2 Vs
2gsing ‘Sgsing . 7gsing@ 5 gsing

4. The point A moves with a uniform speed along the

circumference of a circle of radius 0.36 m and covers 30°

zi:dn 0t s, The perpendicular projection £ fram A on the
‘diameter MN represents the simple harmonic motion of

P. The restoration force per unit mass when P touches M

5. Thermodynamic process is shown beEow ora p '

diagram for one mole of an 1deal gas.

If V2 =2V, then the ratio of temperature % is
_ -

D
1001' Vi Ty)
| pVP=constant
7 e 2(00, Vo, T3)
- Vi A
al b ¢l
V2 B 2 :

6. Given below are two statements;

Statement | In a.dlatomic molecule, the rotattonal
energy at a given temperature obeys Maxwell's

.. distribution.

Statement Il In a diatomic molecuie the rDtatlonaE
energy at a given temperature equals the trans!atwnal
kinetic energy for each molecule.

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

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

b. Both Statement | and Statement |l are false.

¢. Statement [is true but Statement Il is false.

d. Statement 1is false bt Statement lis true

7. Two identical springs of sprlng-constant 2k are attached

to a block of mass m and to fixed support (see

-figure).When the mass is displaced from equilibrium

i position on either side, it executes simple harmonic g
will be - motion. The time pericd of escillations of this system is ' :"
A F7 §
0.1s ' o .
2k ; 2k
P R N m—
o _ - YT e
a.2n 2 R b.ZTcJE. ' ‘5
s : 2k ‘ § ' k !
a. 100N b.9.87 N e im S () |

e 50N T d. 0.49 N

B L
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8 Y =Asin (mt'+ o) is the time—dispiacement eq'uatlon of
SHlVl Att=0, the d|splacement of the part|cle is Y = —2-

. cand it is moving along negatlve X-Clll’ECthl’l Then the
:nltral phase angle ¢0 WIII be :

'3 _ 6
e ”"“L"*ﬁaﬁﬁ‘
- 6 R ) R UL

S°

& ‘A charge o] is placed at one corner of a cube as shown in

figure. The flux of electrostatlc freld E through the
shaded area is

4

q v
ad L : | b_q__
By e gy
' 88o ’ 2480

: ‘An electron w:th klnetrc energy K1 enters between
;parallel plates of a capacitor-at an:angle o with the
" plates. It leaves the plates at angle fwith kinetic energy
K. Then, the ratio of kinetic energies K, : K, will be

cos

a, COSB b, SosB
cos o _ sina

c sin B . d. c052B
cos o cos‘ o

In a ferromagnetic material, below the Curie
temperature a‘domain.js defined as

a. a macroscopic region wrth zero magnetisation

b. a macroscopic region with saturation magnetisation

€. A macroscopic reglon with randomly oriented magnetic
_ drpoles

d a macroscoplc region W|th consecutive magnetic dipales..;
' orrented in opposute direction .

11

12 An L C R urcult contalns re5|stance 0f110£2 and a supply

_ of 220V at 300 rad/s angular frequency if only
" capacitance is removed from the circuit, current lags
_behind the voltage by 45°. If on-the other:hand, only
" inductor is removed the current leads by 45° with the
“applied voltage. The rms current flowing in the circuit will

 be
ERTN h.15A
d.25A

L CG2A

o 13 Th.e stopping potential for- electrone emitted from a

. photosensitive surface illuminated by light of wavelength
491 nmis 0.710 V. When the incident wavelength is
* changed to a new value, the stopping potentral is1.43V,
The new wavelengthis, . . o
- a.3209nm b. 329 nm € 382nm ‘

14

d. 400 nm

Consider the d|ffract|on pattern obtalned from the
sunlight incident on a pinhole of diameter 0.1um. If the
diameter of the pinhole is slightly increased, it will affect
the diffraction pattern such that g
a. its size Increases and intensity increases - -

b. its size increases, but intensity decreases
c. its size decreases, but intensity increases
d. its size decreases and intensity decreases

18. An electron of mass m, and a proton of mass
m, = 1836 m, are moving with the same speed

Peecron il be
proton

d. 918

The ratio of their de-Broglie wavelength

1836

a.1 b. 1836

18. The wavelength of the photon emitted by a hydrogen
atom when an electron makes a transmon frorn n=2to

=1state is
a.i2ignm  b1948nm  c.4907nm - d.913.3 nm

If a message signal of frequency fm is amplitude

_ modulated with a carrier signal of frequency frand

radiated through an antenna, the wavelength of the

carresponding s:gnal in air is I
' c ci r d c

a4, — .m e Ar ——
fe—Fm fc+fm ; fc o S I

17

18. For extrinsic semiconductors when doping level s

increased,
a. Fermiievel ofp type SemicondUctor will g0 upward and
i Fermilevel of n-type semiconductors will go.downward
_b._Fermilevel of p-type semicdnductors. will g0 downward
. and Fermi level of n-type semlconductor will go upward
. Fermi level ofp and n type sem;conductors
. affected S
..., Fermi Ievel of both p-type and.n-type semiconductors.will
7 o upward for 7> T, K and downward for T< TF K where Te
-”- 'rs Fermr ternperature : :

19, Match Lrst-l W|th L|st ll

“List-l Llst ||

Used eithier for stepping up or

A, Rectifier -1
o .. . stepping down the AC voltage: ..

~Stabiliser - 20 nUsed o convert AC voltage into DC

voltage Ly AR e

€. Transformer 3. Lised to remove any ripple in the

rectified output voltage

Used for constant.output voltage
even when the input voltage or Ioad

- D, sTiller . 4,

current change '
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a2, 1.3 "4 o204 1 3
Cbo2.001 .43 e 3 4 12

20. The truth table for the followng logic circuitis .
L Ae— S |

- o _\.Dm
O wa o olx

= = o ol

- o ool
- o ~‘olm

= 4 o ol|»
o= o|m

No - o =

- o = olw|
- o o o=

o oo of|e|

Section B.: Numerical Type Questions L

21 “Two partlcles having masses 4 g and 16 g respectively are
. ':_movmg with -equal kinetic energies. The ratio of the

. ,"rnagnltudes of thelr Imear momentum Isn:2.Thevalue of - ..

: ."nwﬁl he i

22 _'The |n|t|al velomty Vi requrred to prOJect a body vertlcally

upward from the surface of the Earth to reach a height of _
- 10R, where R is the radius of the Earth, mee described in =T T

terms of escape veloatyv such thatv

"ofx will be s,

- ,__23‘.*-‘--The percentage increase’in the speed of transverse waves
JUrvs produced inva -;tretrhed qtrmg, |fthe tenslon is mcreased :

: _by 4%, w;ll be..

Choose the correct answer from the options given below.

X
= xve.The value

24, fPxQ=Q xP, the angle between P andQ is

19(0° <0 <360°). The value ofe will be .. S

. 25, Areversible heat engme converts one-fourth of the"*

-heat input into work. When the temperature of the
sink is reduced by 52 K, its efficiency is doubled. The
temperature’in kelvin of the source will be ......ccaee.

' 26. Two small spheres each of mass 10 mg are suspended

- from a point by threads 0.5 m long. They are equally
charged and repel each other to a distance of 0. 20“m.
The charge on each of the sphere is* il X 10‘8 C:

The value ofa W|lI (LY
[Given, g = 10 ms™]

27. Two identical conducting spheres with negligible
volume have 2.1 nC:and - 0.1 nC charges, respectively.
They are brought into-contdct-and then separated by a
distance of 0.5 m. The electrostatic force acting .
between the SPheres is ... * 1079 N

Sl unit]

. . 1
Given, 4ney =
Lolven. 4meo = 5 708

28. The peak electric fleld produced by the radiation
coming from the 8 W bulb at a distance of 10 m is
1X0 bt V The efficiency of the bulb is 10% and lt |s a
point source, The value of x is.. e '

29. Acurrent of 6 A enters one corner P of anequilateral
*“triangle PQR having three wires 'of resistance 2 Q each
" and leaves by the corner R The currents r, in ampere
S |- S . B

30 The wavelength of an X-ray beam is 10 A The mass of
© 7 afictitious partlcle havmg the same’ energy as that of

the X ray photons |s —h kg The value ofx |s

(h Planck s constant)

;
4




O CHEMISTRY

Section A: Objective Type Questions

1 Which among the followmg species has unequal bond
tengths? =
aXeF,

] C.SF4 o

b.SiF,
d BF4 ,-._.‘...

The solubmty of Ca{OH)2 in water s “ooiies
[Given: The solubility product of Ca(OH)2 in water
=55x 10 IE L

a.1.11 %107
c1 77 % 10"2

:.h.1.11 X105 :
"cl*'|77><10'36

Which one of the following statements |5 false for -
hydrophilic sols ?

" a. They do not require e[ectroly‘tes for, stabrllty

b. These sols‘arereversible in nature.

c. . Their viscosity is of the order of that of H,0:-

d. The sois cannot be easny coaguiated

The correct order of bond dlssouatron enthalpy of
- halogens is
akF >0, >Br2 >I2
c.Cl, > Bry > Fz > Iz

b I2>Br2 >CI2>FZ
d. CIZ>F;,~>Br2>[2

The method used for the purlf‘ ication of 1nd|um is
a. van-Arkel method | b, Ilquatlon
.-€. z0ne refining . vapour phase reﬁnlng

. Water does not produce CO on reactmg W|th
’ a.CH4 et b.C - =
c. CO, d.C3H8

Given below are: two statements
Statement | o: and [S-forms of sulphur- can change

cooling. .

+ .+ form of sulphur is monoéiinic sulphur

“answer from thie options given: be{ow
a. Both statements land Il are true,
- b Both'statements:| andil.are falsa, i i

¢, Statement Iis trie but: staternent II is false
~d. Statement ! is false- but statement lI is:true

_ The major, comp'
- a.Cu,Znand Ag
¢. Ge, Cu andAg

b d Zn, N| and Ag

. In whlch of the followmg order the glven complex |ons
- . are arranged correctly with respect to thelr decreasmg
WO qpm ahly magnetic moment' : :
(i) [FeFg] > i) [cO(NH3)513+

reversibly between themseives with slow heating or slow
Statement H At room temperature the &table crystaillne

inthe Itght of the above statements ‘choose’ the:correct

10. .

11

12

5. (ii} > (ii)) = (1} > {iv)
d. (i) > {i} > (jii} > (i)

a. (l) > (m) > (iv} > (||)
€, (iii} > (iv) > (!I) > (i}

Gwen beEow are two statements.

-:Statement | The pH of rain water Is normally ~5.6.

Statement Il If the pH of ra|n water drops below 5. 6 itis

“called acid rain, -

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

a. Both statements | and [l are true.

b. Both étatements iandll are false,

<. Statement | is true but statement Il is false,

- Stat_ementl is false but statement Il is true.

»

Which of the following compound is added to the
sodium extract before addition of silver nitrate for
testing of halogens?

a. Hydrochlorgc acid

b. Sodium hydroxide-

¢. Nitric acid

d. Ammonia

The major product of the following reaction is .

CHACH,CH = CHy =

"The_'m'aji:)r product of the fOI'Ionin'g re.a'ctioh is

M3 /00,
Rh r.atalyst

“a. CH3CH2CH2CH2CHO

b. CH,CH,CH,CHO

. € CHyCH,CH= CH — cHo

H3CH2 cI:— CHy -

|

SO [NICI TS (|V){Cu_(NH3)4}2*_M"

T e
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. 14. The correct sequence of reagents used in the
preparation of 4- bromo 2—n|troethyl benzene from
benzéne is--

a.:CHLCoC /AlCI3,Br,_ / AlBrs, l—:No3 7 sto4, Zn/Hel
h. CHSCOCI/ AlCl;, Zn-Hg/HCl; Br, / AlBrs, HNO, /H504
€. Bry / AIBry, CH3COCI 7 AICl;, HNO, 7 H,S0;;, Zn/HCl
. HN03 /HZSO4,Br2 /AICI3, CH3COCI /AICI3, - Hg/HCI

15 The correct order of acnd character of the foilowmg
compounds is. . . )

“Options

at=H>lll>I bIII> >I>|V
d. IV>III>II>I

cl=ill=1V=>I

16. What is ¥ in the given reaction?

CH,OH o o
| oxalicagd 210G e e F G
CH,OH o (Major product)

CHO ' CHOH . CH, - CH—OH

CHO . UCHO L iCH, CH,

17, NH,
HNOj, H,50,
288 K

NH, NH,
=
[+ +
- ‘
. .NO,
(A) B)

© i Lo

{

Correct statement about the glven chermcal react|on is

a. — NH2 group is ortho and paro dlrectlng,
so product (B) is not possible.

b. “reactionis possible and.compound, (8} will Dbe the major
c. the reaction wili form sulphonated product |nstead of
o nitration.
d. reactionis p055|ble and compound (A)-wni be maJor

product. .

'IB Carbylamlne test is used {6 détect the’ presence‘of

19.

Section B Numerlcal Type Questlons
2.

primary amino group in an organic’compound: WhICh of -

- the following compound is formed when thls test is~
perforrned W|th amhne" ’ : RO

C wasm

~Glven below are two statements
"‘Statement 1 The-!dentlf cation of NI

~dimethyl.glyoxir 1
‘Statement |L.The' dlmethyl glyox:me is-a bldentate
neutral ligand. :

" 1.25 M oxalic acid selution, At the e

CN

NHCH,

g o CONH

Which of the foilowmg is correct structure ofa—anomer
of maltose? i wuy o : i RS

e R

is carrled out by
in the presence ofNH OH.-

In the light of the above statements choose the correct
answer from.the options.given below
a. Both statements | and: I are:true.;
b. Both statements | and It are false
_ :but statement i is falst
Ise but statement 1I |5" e

Consuder t|trat[on of NaOH solut|on versus :

" burette readlngs were, obtamed .
(|)45mL _mL iy 44 mlL
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_[f the volum__e of oxalic acid taken was 10,0 mL, then the
molarity of the NaOH solution is ......... M. {Rounded off'to
the nearest integer) ‘

22. The unit cell of copper corresponds to a face centered
cube of edge length 3.596 A with ane copper atom at
each lattice point. The calculated density of copper in
kg/m?is ........ . [Molar mass of Cu = 63 54g Avogadro
number—6022x 1023] :

23 Electromagnetlc radiation: of wavelength
"663 nmis just sufficient to'ionisethie atom: of rnetal A.
* The ionisation energy of metal Ain‘k) mal i ;
 {Rounded off to the: nearest mteger}
Th= 663><10‘34Js = 300><108ms
' NAwEOZX‘iOzamoI‘}

24, five moles of an ideal gas at 293 K is expanded :
isothermally from an.initial pressure of 2.1 MPad to. 1.3
MPa against at constant externad pressure 4.3 MPa. The
.. Kl.mol 7,

heat transferred in this process is .
(Rounded off tothe nea rest |nteger)(' :
[R= 8314Jmol KT :

25. if a compound AB dissociates to the éxtent of 75% in an
aqueous solution, the molality of the solution which
shows a 2.5 Krise in the bofling point of the solution is
......... ‘molal. (Rounded off to the nearest’ mteger)

[Kb =052K |<g mot"]

Section A: Objectwe Type Questions

> S
1 If for the matrix, A = L JIAA =Iz,then the value of
o +E34 is o b

c. 2 FEREIURIFEITEE » IS S

2. LetAbea 3 x 3 matrlx with det (A) = 4. LetR denote the
ith row of A, If'a matrix B js obtained by performlng the
operationR, — 2R, + 5R3 on2A, then det (B) is.equal to-
a. 16 L b. 80
C 64 d. ?2-8 3

3 The follow:ng system of Ilnear equauons
2x+3y+22 g ‘
3x+2y+2z=9
X-y+4z=8
a. does not, have any so!utlo '

b. has a unique solutlon

c. has infinitely many solutions™
cl has a solution (x, B, v) satisfying o + [32

y —12

29

26. Copper reduces NOj3 into NO and NO, depending upon

the concentration of HNG; in solution. (Assuming fixed
[Cu**]and pyg = Po, ) the HNO; concentration at which
the thermodynamic tendency for reduction of NC;3 into
NO and NO, by copper is same is 10 M. The value of 2x
(=S . {Rounded off to the nearest integer)

EGEVGU'EtuZWC =034V, ENO N _0.96 v, .

EN0§/N02 =0.79V and at 298 K, 3 (2.303) = 0.059]

27. The rate constant of a reaction increases by five times on
increase in temperature from 27°C to 52°C. Thevalue of
activation energy in kl mol™is ......... (Rounded off to the
nearest integer)

RZ8314) K" mol”]

Among the followmg, number of meta((s) Wthh can be
used as electrodes in the photoelectrlc cellis ........ .
(Integer answer)
()L {ifNa- .-

28

(ii) Rb, (iv} Cs

The spin only magnetic moment of a divalent ion in
aqueous solution (atomic number = 29) is ......... BM.

30. The number of compound(s) given helow vvhuch
contain{s) — COOH group is ......... .
(i} Sulphanilic acid {ii) Picric ac1d
(m) Aspmn ' (iv} Ascorbic acid

O MATHEMATICS

4. ifI, _jm cot”xdx then

1 1 1
-f-f.z"i“ Iy '.’3 +ig '."'4 +lg

arein AP:

b. Lty ds+ 50y +1g arein AR
1 i

12+.’4 .'3+15 !4+.'6
“’-"d/2+14,(13+.'5)

arein GP

I4+lsare:nGP s

X

&. A function f(x)is g(ven byf(x) = ﬁ,:the_n the sum of

the series

+f( Jlsequalto
49 B39 g9

6. Leto andeetheroots ofx2 —6x-2= Olfa -aa wB“

-2a,
forn>1 then the value o T is
ol _ "-79 _ S
b3 . a2 Cdot

a.4 -
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7.

' c.%loge]x +.5% - 7|+_c

a3

2 o d

A
The minimum valie off(x) a’ + al- —,-Where‘ o, x ER

and a>0,is equalto

1

':a_a1—1 b.a+_7j'_
[&.ad >y
Vo . d.2g
) :-lloge 2% 2Iog 2 )
e + hes e )
The integraEI 7 dx,x>0,is

gE _’_563logE 762Iogex
equal to S

(where, cis a constant of integration)
a.log,| x* +5x = 7| +c b4!oge|x + 5x 7|+c

d. Iog“ﬂx +S){ :7+c

ifa, f e R are such that 1- 2/ (here. 2= 1)15 a root of
z? +az+;3 Othen(a B lsequalto
SR A N

€7 a7

If the curve x? + 2y? =2 intersects theline x + y = 1at

two points P.and Q, then the angle subtended by the line
_segment PQ at the originis ' ‘

h.= —tan™ (1]

a._+tan (l) E

2. - \a) : >
X tan*1(1] L ey E—tan"-(l}“'

2 3 s 2 3

The shortest dlstance betwnen the line x - y =1 and the P 17 -

curve x? =2y is
A b
V2 ' 242

c.0

a.

Azhyperboia passes through thefoci of the elhpse
—;—5 + {—6 =1and |ts transverse and conjugate axes
coincide with major and mlnor axes of the ellipse,
respectively. If the product of their eccentricities |s one,

then the equation of the hyperbola is

S i
9 16 9 4
—Xi—y—2= d.xz—y279

Aplane pésses:th rough 'Ethé.rpdihts A(,2,3),B(2;3, ) and
C(2, 4,2).1f Ois the origin and Pis (2, -1, 1), then'the
projection of QP an this plane is of length

a\F w .i:l.-‘. Swi b, £y
35 ' o 11

14.

15.

SRR T I

r n-' PR n -1
I|m + s+ s L |is equal to
n—wln An+79 {n+2} (2n—1)_ :
a1 bl
o B IR
ol Vet
"3 T4
Ina group ‘of 400 people 160 are smokers and

non-vegetarian; 100 are smokers and vegetarian and the

- remaining 140 are ngn-smokers-and-vegetarian. Their-

chances of getting a particular chest disorder are 35%,
20% and 10%, respectively: A person is chosen from the
group at random and is found to be suffering from the
chest disorder. The probability that the selected person

isa smoker and non -vegetarian is

7 b & 8
.ic..ZE_'.:--.T:.,-ji Cn d& Do
A3 R ‘.‘.45‘ .

16.

18.

19.‘:'

-~ 20.

HO<x,y<mandcosx +cos y —cos(x + y} =

% 2y 91x

Let Abe a set of aII 4 d|g|t natural humbers whose
exactly one d|git is 7. Then, the probab:llty thata’
randomly chosen element of A leaves remalnder 2 when

. divided byS:s e e
I e B2
B [ T TR IR TR IS b=

297"

i, then
2

“7 L sinx“cos y is equal to

a.t l.'n.E
-'C.‘l_ﬁ d.1+'\lr§

Let x denote the total number of one-one functions from
a set A with 3 elements to a set 8 with 5 elements and y

denote the total number of one-one functions from the

set A to the set A x-B, Then,

‘ b 2y= 273x
cy 91x _ o dy 273x
cosec [2 c0t—1 (5) + cos (:ﬂ is equal to

N -
33 33 56 ‘ 56

The contraposmve of the statement' "If you Wl|| work

you will earn money" is

- a. to earn-money, you need to work

b. you will earn money, if you will not work

“c. if you will not earn money, you ‘will ot work

d. if you will earn money, you w1i| work b Lo




t February Attempt

Online JEE Main 2021 7€

Section B : Numerical Type Questions =~ -
21. Afunction f is defined on {-3, 3] as

o = min{|x|,2-x*}, -2sx<2
[lx1 . 2<|x|=3

where, [x] denotes the greatest integer < x . The number
of points, where f is not differentiable in (-3, 3}is .......... .

22. [fthe curve y = y(k) represented by the solution of the
differential equation (2xy* — y) dx + xdy =0, passes
through the intersection of the lines 2x - 3y = Tand
3x + 2y =8, then|y(|is equal to .ccvuerns ..

23. The total number of two digit numbefs ‘1, such that
37 + 7"is a multiple of 10, is ......... .
ax —(e* -1 .

24. If lim =

exists and is equal to b, then the
x=0 ax{e™ -1 _

value ofa —2bis ......... .

126, The value of Lzz[sz Pt I 4

27.

28.

29.

if the remainder when x is divided by 4 is 3, then the
remainder when (2020 + x)?%%? is divided by 8 is ............ .

Aline ' I" passing through origin is perpendicular to the
lines

=B+ +(=1+ 20+ (4 + 20k
ir G +25) +(3+25)j+ 2+ sk

If the coordinates of the point in the first octant on '/, at
a distance of /17 from the peint of intersection of '/ and
" are{a, b, ¢), then18(g + b+ ¢)is equal to ..

Aline is a common tangent to the circle (x -3)* + y? =9
and the parabola y? = 4x. if the two points of contact
{a, byand(c, d) are drstlnct andliein the first quadrant,,

“then 2(a + ¢ is equal 0 i .

Note (*} None of the option is correct,

30. Leta=i+of+3kandb=3i - o + k. If the area of the
25. If the curves x = y* and xy = k cut at right angles, then parallelogram whose adjacent sides are represented by
(4K)° is equal to ..covcrren. the vectorsa and b is 83 square units, thena- b is equal
P . . :
Answers
3 Physics |
1. {0 2. E .00 | 4w Poosr | 6@ E 20 | 8@ | e@ | 04
210 701 BO 4@ s G 16@ 179 | 18 el | 200
21.41) 22.(10) } 23.(2) ' 24. (180 25.{104) 26.(630) | 27.(7.56) |28 20.(% 30 10
 #£3 Chemistry
e 2 3.6 4@ | 50 6.0 10 | sm | %@ 10. a)
n.@ 200 B 1B 5.0 16. (0 17. ) 8@ | 12.0 20. {a)
S 218 22:(9077) |- 23.(180). | | 24.(1% ‘ -25.(3) 26.(4) -27.(52) 28.(1) 29.05 30.(1)
£3 Mathematics __
1.6 2.(c 3. b} _ 4, (a) ; . 5.©) 6.1 7. (¢ 8.(b) g(d) . 10, (@)
o 2@ | B0 146 150 16.0 7.0 ®@ | 19.0 2045
21.(5) 2.0 23. 45) 4.5 | 25.44) 2. (19) wm | mey | w0

30.(2)




5 PHYSICS

1. {¢} Dimensional formula of [e] = [IT]

fhl = [ML'T ']

1
“where, -

s (_oumn*b": constant -
47‘L,, L . :

Therefore dimensmna! formuia of

e SIMPT QTP

Solutions

o
o I/
\_; /400036

' O\ m

Svgsing

By using law of cohservétion of energy,
-Total energy at 1 = Total.energy at 2 -
: PE, + KE, = PE, +.KE,

4me, hc [M'LT™] [M”LT 1 " p 1t .
i R lMuLo-rul I or [M Lo-l-u] L = 0+ 3/ 2mvy +1/2 le" = mgh
: A i e e ; - v
2. () iet the total helght of bmldlng be X As, Do - vy = aw => W= “;n'
T —— TR %mv§+%[%majﬁ;u=mgh
| smistpartos e
sl iy ot ey Ve U T lmvl 42/ 5 =mgh -
25m T 2 i
X 20m = Vo _ gh
10
BAa— 2nd particle As, sin@=nh/!
= ) h=lsint
G (ground) Put this value in Eq, (i}, we get
7 z vy = gfsing
TA=5m el g
TE=125m 7ve
=5 }= Ll o
AG=x-5 and BG—x~25 108 sin®
For initiat conditions, from second equation of motion uuder grawty, L . .
' s=ut el ’gt . 4.. (h) Given, radius of circle, R'= 636 m
where, g=10ms? * Ahgular distance, 0= 307 = 3t/6 rad
- 5=0+1/2x10%
S tens f=RY .
’ | Ly fi ; ; ot = = }i x T EJE m
_ _:i\.(.;\*v, ry llmzequ__allo.z of motiGn unde graviyy . - . 100 6. 100
Yamu B speed on track (v} = Arc tength (0 / Time ()
=04 ]0: TU?TIS'; , e n Xeltuth far tra [ 24
e o ' (RN
From second equaiion of motiorn, Vo= G ms

li)ﬂ)(O'i 10

x=5=vit+1/2g° (0 .
W he sestoration force end a_ b the radial 3o
Simitarly, x-25=1/2g" itF b the restaration force and &, be the 4 R
e, (=T AR ther
_Pui the above vaiue in £q. (i), we gel : £
",{"5_10[*\ , : : -'(m‘;'ki{z;:
‘ 20=10t =t =25 T Y T
Pest the value oft in Eg. (1), we get . :
4 Wewe s J36X9B7 100
(- 510w 2 4+ <10 SRR JEIS gaT o e
- 5=1W0%2+1/2%x10x 4 o0 6
== i~ 5= - MY - ) . e '
v X~ 5=20+20 . ) tlere, piand p. T and T, ¥, and V, are indtial & of e
= x=45m pressures, lemperatures and volumes, raspectively.
3. (%) Given, rad|u> of sphere is 2, mass of sphere is m, ’V}li._()“.u” C Given, ¥, = 2%, )
© o speed of sphere s vy, , N PV = constant
“Moment of ineilia of solid sphere, 7= 27 5 ma” B . o
CEOEG gl'._':_!}“ o vaticoronsiant = i 12
. Let, h be the he:ght of inclined plane and ! be the :enf_,th of inclined - : c

: plane

= ,DI‘,/]”.1 =p M ;\ s
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Also, p''TY = constant . - (for adiabatic proce@%
= T =T '
2 . S
1oy y =
Py T Py A

1-05

- ('21/2)W - @

6. (¢ According to Statement 1 : In diatomic molecule the rotational
energy at a given temperature obeys Maxwell s.distribution is
correct,

But, according to Statement 2 : In diatornic’ motecule, the rotational

_energy at a given temperature equa]s translatlonal .energy for-each
molecule is false.

T,

Because kinetic energy (KE} of gésgous.rﬁolééuié is g“ksT-
where, f is the degree of freedom, :
“and f(diatomic atom) = 5 = [3 (translational): and 2(rotat|onai)]

- Therefore, transtational KE of gas = %K T P £

and rotational KE of gas =2 /2 KT = K T e ()]
- Eq. (i) is not equal to Eq. (i)
Hence, option (c) is the correct.

7. -‘(c) Let spring constants of two sprihgs bek, and k,: Since, two

springs are connected. in parallel connection and parallel-equivalent
sprmg constant, k. =k, + k, :

7 Teq (A BESEI
= km—2k+.2_k_.='_.4lg e

As, time period, T =2t |70 710 B
keq B T T TR
. o : 4k i ‘2 k R

8. (c) Given, displacement—tlme equatlon
Y = Asin(ot +.9,)

- Let, v, and v, be the incoming and outgoing velocities of efectron
into the capacitor and out of the capacitor, respectively.

Since, electric field i |s along X-axis, hence electric force on electron -
along Y-axis, (F) =

. Change in momentum along Y-axis,

Ap, =0
ie Py =p, (along Y-axis)
= myv, CosQ = myv, cosf
= v, /v, = cosfi/cosa

.= Kinetic energy () =1/2 my? .
If mass is same, K o= v?

> o
coK v cosB]-_
Ky v, ) cosa)
11. (b) Since, in ferromagnetic material, with increase in-temperature

susceptibility decreases,

.. Ferromagnetic material below Curie-temperature will show
saturation magnetisation.

Hence, option (k) is the correct i.e. domain is defined as a
macroscopic region with saturation magnetisation..
12. (¢) Given, resistance, R =110
Supply voltage (V) = 220 V
and angular frequency (@)= 300 rads™"

cos B
cos’.ot .

- Current Iag and lead by same angle
- Circuit is in resonance i.e. X, =X,

Xi—Xc

= YR, - X)P

Here, A is amplitude, w is angular frequency,t is time taken and ¢, As, Z
is the phase constant. - \/———
H =112 + -X3 = - X, = :
 AL=0Y=A/2 VHO) X = X7 =110 B X, = X]
Sy = A/2 Asm(0+ q)o) = Asmq;c and 1, = __.32-1309_-
= =1/2 RS
= Sm% ) 13. (o) Given, stopping potential (V) =0.716 v~ "
S by =n/6 Incident wavelength of electrons (A,) = 491 nm
9. () Given, chargeq is at one-of the corner of the cube. L 491%10°°
.~ Contribution of q.in cube- Will De Gunioed = G /8 Let &, will be the new incident wavelength of electrons.‘
As, only 3 faces of cube is allowing the flux'lines to pass through it. *** ‘ Stoppmg potentlal (V <1 43V : :
qenclosed 1 Qla o q ‘1240 %
‘.-'.:F[ux()_ﬁ_ﬁ=w,__=_ 1240 _
¢ g 3 g 24, As, energy (E) = Ay ¢° . eV :
10. () The given situation can be shown as below where, ¢, iis. work function and V is apphed potentlal
v sin o Q £ = 1240 =0, + o i
B [+ - - , . 491 ' ol
R X N o B e g o 124 e y
“ylss et - # and o g2 12 0—%+143 Y 1 N
+ ol Ay : E
T @ - i e C
¥ _ ' Now:‘stbtracting Eqs. ‘(i) from (n) we- get .- PR !
. . :+A“** = ‘L
Lo vasin T . -£ = LIS (]72
H7 |- B L =
¥ —2 =
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o Filter dev:ce which removes rippl_e in rectlf_led output. -

14 (c) Given, diameter of p1nho1e a= Ot um = 01 x10“ So, the correct match is
' - Path dlfference(.m() —asanq)_nk _ 0] "A=2,B-54,ColandD -3
where, ¢ is the phase difference and X be the wavelength 20. (b)Here A and B be the input and Y be the output.
As, I =4l,cos’ ¢ ' A
i .
d sin na from Eq. (i _—
an ¢ a I a- 0 Y=AB + AB
If a increases -+ sing or ¢ decreases
As ¢ decreases <» cos increases i
. Intensity increases. ’ =
Hence on decreasing diameter of pinhloe, the size of dlffractlon e - = o=
pattern decreases and intensity increases. Y= AB + AB= AB - e (A__‘:B)"{’c\_ * B_)
15. (b Given, mass of proton (m,} is 1836 times the mass of electron = {A + B} (A + B =AA+ AB_i AB+ BB
{m,) and velocity of proton (v ) is equal to velocity of electron (v,}. =0+ A-B_*j AB+ 0= AB+ AB
s wavelerigth () = h - h ' According to the truth table
mv . - — —_ - g
P A |...B. | A B Al AB ¥Y=AB + AB
- where, his Planck s constant and p is momenturn. SR - Sl
l S e 0 0 1 i 0 1 ' 1
m ' o | 1 T o | o | o 0
= 'E_m__m_mg;e o ' ‘
lp m, my 1- 0 0 1. 0 0 0
16. (a) Given, electron is movmg from n=2ton —-‘I 1. 1 0 0 . .1_‘ 0 1 .
From Bohr's hydrogen spectrum {R dber, formula I ‘ S o '
1y " t i 1 YORRIE. ) r210°(1) Given, miass of particle A,m, = 4g -
—=R - Mass of patticle 8,m, =16g
A n o
B Kinetic energy of A and B is same
where, A = wavelength, ) e, KE, =KE,
R=1097 x 1071m {Rydberg's ci:nsta:lt) s, kinetic energy (KE) = p* /211
— i
= —=1097 x1¢ [1—2 - 2—3} where, p is momentum and m is mass , .
:(P)I"(p "-,0 - p? P 1
_ 1T 1]_3 e P P o Pa Py Pa ]
4 1215 % 107 . hnear momentum isn:2.
_ = x
3x1097x10’ S n=1
1215 x10°° = 1218 nrt 22. (10) By using law of conservation of energy,
‘ L Energy on the surface of earth (Esum) = Energy at helght (h=10R
17. (¢} Let A be the wave[ength of c;'?i;n)et:'_stgnal.-- : - CMm N _n.1.v2 - . Giam L aes GMm
Since, frequency {f) = oot R 2 T RY IR 1IR
T wavelength () /
S . 1 1 GMm GMm
; R A BRI = 1/2m
JL_—.f_ - THOR 1_1R S
‘ o - .l 2=-10C3Mm oy 20GM
18. () In case ofn—type semlconductor the energy ]evel dlagram willbe . .0 2 0L AR LIRS
@—)Condu(}tton band = ' v, = 11% VL- ' tev, = Z—GRM—-.= ascape velocity)
= Intrinsic - :
Eg - - termi ovel - Hence, . x=10 ..
. 23. (2) Error in tension.is4%. s
Valence barid S - % [ Tension(T)
. Speed of transverse wave, v =
~In case of ntype semlconductor n > p; sothe ferml Ievel will go VMass per unit Iength w
. upward. On squaring bbt_h side. .
Slmr!arly, in case of p-type sem|conductorp > 1,:50 the fermi level - Y
o will go downward. : -
19, (B Rectifier devices are used to convert AC o DC. . _ _BV using the conrept of 0"": P”‘”v‘ “I‘ lljldAl.l:’!J"n
© i Stabiliser is an e[ectromc dewce whlch gwes constant output even if = _2__% = ﬂ = —
-input changes: N v Ty 2T
“Transformer is used to step up or down the ACvoltage. AV 100 = % %_T_ % 100 = g = 2%
v . - " . . .
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24. (180) Given,PxQ=QxP : 27, (7.56) Given, q, = 21nC = 21%10"° C,q, %_—0.1 AC = - 01 x107°C

= PxQ=-PxQ = 2PxQ =0 _ : o Separation{d) = 0.5m -
orPx Q=0 _ ' ' '7 ‘ By Coulomb’s law,

It is possible only, ifP = GorQ =0,
angle between them is 180°.

' Force (F)=f‘_z;2i
0 =180 ] o : where,k 9 x10°N-m*C? —Coulomb'sconstant

e e & .o s - _ 9
- (104) Given, initial efficiency (n,) =1/ 4 G o F= 9 X107 x 21 x107° x (- 0T % 10° } - 7.56 x10°* N
= i‘h:';‘,&:l = le'[»l:i""': B
T, 4 T 4 4 e 28B. (2) Given, radiation power (P) = 8W
When temperature of sink is reduced by 50 K L Distance {d) = 10 m
o T, - 52 EREEE . 1 . Power (P) .
=2p =t~ A= . L L . ~Intensity (N = ~cgfl = ——— 207 : )
Mz = =T T, - R 277 Area(A) .
1 T, 52 ' R _ 1 N X b .
= Ix—=1~"12 4 2% . where, ¢ = = speed of light in vacoum . (i)
4 I, . . T T YHoEo : ’
= l=1mi+£=>-l-lz_53 ' and E = electric field
2 4 2.4 Tl From Eq. {ii}, we get
252 1
=) —_= — SD =
- 4T ‘, o o Mot
= T, =104 K o T e - Put this value of g, in Eq. (i}, we get
S 1 o P
28. (630)G|ven, massofeach spheres m=10 mg-10x10“ g' ’ "—5 e 'fz:—. = 5m52=z
. o p i} -

Length of thread (I} =0.5m ' . 2P uc - 2P ,_,_0
Separation between charges,d =0.2m - oo \j 41: \} 40’2 ]

Charge of each sphere,q—'ﬂxm‘ C 2x8
, U P R T : . 4 %100 \fn \J

Acceleration due to gravity (g} =10 ms ‘

The situation can be shown as below, v
'c{é' 'ﬂ,’é//z/d b

29

(2) Let resistances be R, , R,; R, and R, and i, current is passing
through R, as shown in figure :

=1{6 ~ I,) is passing through R,
As same current is flowing through R, and R

= R, and R, are in series.

Takmg component.of tenston (7).

TCOSB mg iy .' el e e adi)
Tsin® = qE v . :.7..}11) .
sin@ = g_‘{EL—. ..Oi=l ] voasieeiT o E FRA A AR by R
BRI R m R and series equivalent resastance Rii=R, +.Ry
cosh = \}1—sm 8: —'J1—1/25——~+.":‘:"- R A Ra=2+2= 4
e 3 : Vo]tage through R, and R, will be same.
tan@ = sme kg [usm Egs. (l) and (n}] ‘
T ose' dzmg B R = MR TR = R4 =(6-1)2
1/5° _ kg* A et o = e 2hEle b = ho=2A
W24 /5 dzmg S e LT 30.(10) Given, wavelength of Xerays; = '
e X107 xg’ CA=10A=10x10"" m .

. _
J— (02}2 x10 X107 % 10 . _Speed of Ilght in free space, ¢ = 3 x 108 rn/s

_ (02)% X107 o S He . S
s 3 x107 C __Slnce energy (F) = — = mc L ] )]

- fogxw* - e A b o

3 108 - e T e g e Ly
7 30x10° ERA ST T A 3IxI0Px10X16© 3X107 Y 3

a=630 e ‘x=10




o GHEMSTRY.

Xe (sp°d “hybridised)
Geometry : Octahedral
Shape : Square planar

It has four equivalent Xe—F bonds in the same plane. . .. .- ..

“(by ik, =»

Si ( sp-hybridised)
Geometry and shape ; Tetrahedral

it has four equivalent Si—F bonds.
(€) sSF, =

Axial
bonds

Equatoriai| .
bonds |-+

S (spd-hybridised)’
Geometry : Trigonal bipyramidal
Shape : see-saw
Axial 5T bonds arelonger than equatorial bonds. «

(Y B =

B (sp +hybridised) .
Geometry and shape : Tetrahedra!
it has four equivalent B—F b_onds.

Hence, among given species only SF, has unequal bond lengths.

2, (a) Let, solubility of Ca(OH)3 in pu"rex'ixlfater = S molfl.

CalOH}, —= Ca® +20H"
o Smolil. 2% Simol/L)".

o= [Ca™ ] [OH™ P=$x(@29%= 453 (mol/L)

The expression of K, ¢an also be'written-as; -t e b

Ksp"x yy sx-iy
=1.32. gtF2 s
‘=453

xand y are the coefficients of cations and amons respectlveiy

=111% 3"0’“? mol/L

[ ForCa{OH), : x =1y =2]

3.

(c) Statement (c) is false whereas other statements are true. Corrected
staternent is as follows : '

Viscosity of hydrophilic sols is higher than that of the dispersion

medium, i.e. H,0, because there is a h:gh concentratmn of
dispersed phase in water.

(c) Amonig halogens (F,, Cl,, Br; and ), bbnd dissociation enthalpy (

Ad,ssH % of I,, is minimum because of larger size of l-atom there is a
steric repulsion between bonded |-atoms, which makes
{—1 bond weakest.

* Whereas, smaller size and, hlghesf electronegativity.of F-atom cause

highest electron density on F-atom of F, molecule. As a result, F—F
hond becomes weaker due to electrostatic repulsion between
bonded

F-atoms.

Thus, the order of Ad w1 (in k) mol™ i)
Clw—CI >Br—-Br > FmF > |-

(242.6) (192.3} (158.8) {151.1)"
Electrostatic Steric
repulsion repulsion

{c) Zone refining method is very helpful for producmg
semiconductor and other metals of high punty,
eg., Sl  Ge, B, Ga, In etc,

(c) Water (stcam} can produce COon reac'ung wnth CH4, C and

CyHg as,
CH, + H,0 Eﬂ CO+ 3H,
C+ H,0 -‘3?31% CO+ H,

CHg + 3H,0 ﬁ’-ﬂacoﬂu 7H2

But, water on reaction wnth CO2 produces carbonic acid (H,CO3),
not CO.
COy+ HyO—— H,C0,

fc) Two crystalline allotropm forms of sulphur (S, and Sg) can

change reversibly between themselves with slow heating (above 369

K or coollng By
> 369K
Soc. S SB
(Rhombic) CHNE (Monactinic)

So, statement | is true’

- At room temperature or at standard‘conditions of pressure and

;temperature, rhombic sulphur is the thermodynamlcally most stable

Hcrystallme allotrope of sulphur{aH’ = 0)

SH) TFeR Y = et =

‘ So statement |l is false.

(h) The major components of German éiiver are
Cu: 2530%, Zn : 25-30% and-Ni : 40-30%.

nn + 2} BM

where, n = number of unpaired efectrons and W == n,
(3d% + 6 % F (weak field ligand).

Thus, palrmg of electron does not take place.

MWIWIEH

(@) Spin oﬁly magnetic:moment; |u.=.

o
BEEEN

i
Sp3d2 (Fe) n=5
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(it) {CalNH 34> = Co™
Thus, pairing of electron takes place

DJ:ED

sp (Co),n= 0
i) INICL I = Ni®* =(3d % + 4 x CI™ tweak feld itgand) Thus,
pairing of electron takes place.

-mj

a “sp(N.)n2"’“
(iv) FCu(NH); ]2+ = Cu? 3d9) + 4x NH alstrong field ligand).
Thus pairing of electron takes p[ace

D

sp® (Cu) ri=1
So, the decr_ea;ing order of t is
' i > Py > My > My
=5 (n=2 {n=1) in=0

called acid rain.
. Both statements are correct. - -

11. (0 Nitric acid is added to sodium extract beforé addition of siiver
nitrate for testing halogens. Because it decompose& Na{UN-and Na,$
or else they interfere in the test. - -

The reaction are as follows :
NaCN + HNO; ——s "NaNO, + HCNT

+ HNO, — NaN03 +H,5T
Nitric aC|d ;

Na,S$
Sodiumextract . .

12. (b} The reaction take place as rollows
CND, ' '
Sl H 'H+

NO; -

Step 1

.NOZ.

|
CHy— CH— CH CH3+CH3-CH CHy—CH,

{More stable |ntermed fate}
2° carbocation

‘(Lass' stable intermediate)
1% carbocation .

NQQ

. @ - . o
CH3; CHCH=—CHy  (For maj duct )
Step Il @ 3 z (For major product) N
CH3 CHCHy —-CH, - “(For minor product) * © -

NO; .
" NO,

(Major product)
13. (a) The major product of the reactlon 15 CH3CH2CH2CHZCHO N
Here, electrophlhc addition of H — C—O (formylatlon) take placek ’
to the afkene through Markowmkoff addmon i

R T_;C=01He

(i) H, + .C~—O:
s (Coraiysy) ¢ -

Water gae

=(3d% + 6 x NH; (strong field ligand).

10. (a) The pH of rain water i is normally 5 6 If it pH drop below 5.6, it is

@
) CH,CH, —CH=CH, FE

But-1-ene Slow
@ .
CH3CH, —CH —CH, —CHO
“Fast lh
CH3CH,CH,CH,CHO (major)
Pentanal ’
14. ) Benzeﬁe_on reaction with CH,COCI/AICl, gives acetophenone

which on reduction with Zn-Hg/HCl gives ethyl benzene,
Bromination of ethy| benzena give 4-bromo- -ethylbenzene which
upon nltration gives 4-bromo-2-nitroethyl benzene

CH3—— c=0 CHQCI—’S

CH3COCi,"A1Cig Zn-Hg/HCl
: (Frieclel-Craft {Clemmensen’
acyiahon reduction

‘Berize Acetophenone Eihyl benzene

Bromination lB{zlAICEB

CH-CH3 CHCHy
6 O NO. HNO,/H,S0,
. 3 ‘(Nu'ﬁl?ﬂ
. ] . .
Br i Br
4-bromo-2-nitro A-bromo-ethy!
: ethyl benzene benzene
C Major)

. [-Feffect of Br directs NOJj at its meta-positioni
So, optson (b) is the correct sequence of reagents used.

15. ¢ OH COOH " COOH  COOH
: NO,{-1)
0] R (”l)'

Acidity of phenol () is weaker than any carboxylic acid. )
Electron withdrawing nature (=R, — 1), of —NO, group at para
position increases acidic strength of (1), whereas + | effect of ——CH,
group-at para position decreases acidic strength of (V).
So, the order of acid character is Il > >t >i

16. (c) When ethylene glycol is heated with oxatic acrd at 210°C, first

we get an unstable eyclic-dieste (ethylens oxalate} which readily
decarboxylate to gwe ethylene as the major product.

e,
CHEO C/ 10 °C CHE/O\.C// 2002 CHs,
+ T ( I
+CHOE OO B Etr?yl;li .
Ethylene o Oxahc Ethylene {Major)
glycol Lacd oxalate ’
17. @) ‘ S .
HNOs, i ; -
o SN0
-EBSKI .
i | 2 S
wy o AT (2% N
(i M-nitroaniline  o-nitroaniline -

a-nitroaniine
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18.

19.

20.

During nitration, in strongly acidic m'gdium, aniline gets protonated

to form the anilinium jon i.e, (CsH;—N Hy which is meta-directing
®

as —N fI3 is an electron withdrawing (= group. As a result, we get

meta-nitro anifine (B) as the major. product.

(¢) Aniline on carbylamine reaction produces a foul smelling gas,

phenyl isocyanide (CHNC).
o

NH,
+ CHCI5 -+ 3KOH ——cﬁ
. Ethanolic —3 H,0 -
Phenyl

Anliine .
[1¢ amina] isocyanide

Carbylamine test is used to detect aliphatic and aromatic primary
amines.

{c) Maltose is a disaccharide which is made of two e=D-glucose units
in.which C, (anomeric carbon) of one glucose () is linked to C4 of
another glucose unit ().

6 8
CHyOH CH,OH
5 5
H H
N oH HA . K ooH H A
OH o A T - A OH
H 0 OH Cy-Cy H (I  Free anomeric
. Giycosidic carbon (C4) to
linkage show reducing
property )
Maltose

(a) Both statements are true. Dimethyl giyoxime (DMG) isa neutral
bldentate ligand (DMG").

Ni?* ion is identified with DMG in presence of NH,OH to give a red
ppt. Its reaction is as follows. o

?H'-' . .
CH—C=N " .ok
2.0 % L Ne2+ NH,OH
b om0
- (DMG?) CHTC—NQ----E--;N—(';— CHa
: 2t
CH3-—C~——NZ-' —————— 5>1l\|:cw CHg
. O““HIUH'O_
or [Ni(DMG)]. =
(Red ppt}

21%..

. So,

Strength of NaOH solution = 5,{M) (say) =

(6) Average burette reading = Volume of NaOH solution (V;)
. 45+ 45+44+44+ 4.4

= 4,44 mlL

= 51(N)
Volume of axalic acid solution (V) =10 ml
Strength of oxalic acid solution (§;) =125M
=125x2N -
¢ Law of equ:vaience)

Vs =Va5,
e 5w V52 10x(125><2) _ 563N
| v1 Y
=6M=6M

22.

23.

24.

Note nfactor of NaOH = 1
rrfactor of H,C,0, = 2 (oxalic acid)
N=Mxn
x M
x Ny

(9077} Densit‘y.of copper, d = f
. L a

Given, Z = 4, for fcc lattice,

M = 63.54 g mol ™"

=63.54% 1072 kg mol™ 7,
2 =3.596 A= 3.596x 107 "m,
N, = 6.022x 102 mol™

On putting giveh values, we get

4% (63.54x 107% m
(3.596 % 107193 x (6.022% 10%)
=0076.26= 9077 kg/m*

= o d=

(780) Energy of EMR =

=hy= f-’E atom™
A

IEof the metal (A)

_hey N, mol”!
A

mol™

_(663x 107%) % 3 x 108 x (6.02 x 107 |
663 x107%
_ _ [ A = 663 nm = 663 x 107 °m}
~ 180600 } mol™" = 180.6 k) mol™" = 180 & mol””

(15) The gas petforms isothermal irreversible work (W).

. where, AU = 0 (change in internal energy).

25.

26

From, 1st law of thermodynamics,

= AU =AQ+ W

= 0=AQ +W

= AQ=-W

Now, W =~ poalVy ~ V)

ART  oRTY. - 11
== Pegt| — ~ =_pexlx”RT7"_
P2 P1 A\P2. PJ

Given, poy= 4.3 MPa, p, =2.1 MPa, p, =1.3 MPa,
n=5mol, T =293KandR=8.314 }mol” K"

%)
1.3 21

15 kJ mol™

=—43x5><8314><293(

= —15347.70 | mal™
=—15.347 K mol™' =~

= AQ =15k mol™

(3} As AB is a binary electrolyte,
AB==A% +8 ,n=2

Pe1d oln—T) =1+ (2 —B=1.75
100

-Given, AT, =25K
: K, = 0.52 Kkgmol™
AT, =K, x mxi
o meATb 25
' K, xi. 052x173

7' =2.74= 3 moilkg
(4) Cell I(HNO3 ——NO) - ‘
3Cut 2NoJ + BH* w-——>3012+ + 2NO+ 4H20
U™ P x {pyo)?

QI : —
INO3T X[H-]_
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E =096 —{- 034 =13V
0059 logQ,

E =13-

Cell-Il (HNO,; — NO) :
Cu+ 2NOj + 4HY — Cu?* + 2NO, + 2H,0
' [Cu® 1 (pyg )

[NO;]zx '[H"‘]“

E; = 0.79- (- 0.34WV = 1.13V

0. 059

5 =

E,=1.13- logQ,
Now, £, = E,
13- 0059!0 2, .1.13-_0";59_ logQ,
M7=(Mﬁd[b8Q1“3ngﬁ=9££2k%E£
6 Q,
_0.059  ICu™ Px (po)? {N03] x [H]?
6 - INO"]ZX AP [Cu® P (Pyo,)®
0.059 | IH"1" x [NO3I* : ‘
= og! I'x 1 v al E Prvo = P, !
6 {Pro,!
_0.059 | {HNO3]“
. 6 (pNO ¥
Now,  pno, =[HNG;]"
So, 0.17=2239 15 jHNO, PP
0059 .

x 8 log [HNO,]
" log[HNOG,1= 2.16
S IHNO 1= 10%M = 10%M
- x=216" :
= 2x 2x2]16= 4.32"’4
27. 5T, =273 +27) = 300K, T, = (273 + 52) =325K
Given, temperatufe coefficient of the reaction,

d_,_ = K325 =5

KSUO
Iogﬁl ST (_”_Tz - T‘J '
Kr, 2303\ 7T, B
loaKazs .. E, 7 " {325-300
Kapo . -2.303'x 8314 (300 % 325

E, o250 .
logh = b B v
12303x 8319 300 325
E, = 5219478 J mol '
= 52.194 k] mol™!

=52k mol™ !

28. (1) Given metals (Li, Na, Rb, Cs) are alkali meta!s (Group 1). Their
ionisation energy (IE) decreases down the group.

Here, Cs has lowest IE, i.e. it has lowest value of threshold energy
{Eg) or work function (W). Hence, it can be used as electrode in
photoelectric cell. :

29

(2) 7 = 29 [Cu] —=2 5 Cu® =[Ar] 3d°

=01,
Number of unpaired electron, n =1
. Spin only magnetic moment,
o= Jnln+ 2BM=4/1(1+ 2) BM= IBM
= 1.73 BM= 2 BM

(1) Structure of given compounds are as follows:
SO;H

30

() (Sulphanilic acid) =

. NH, |
. OH
Q2N NO,
(i) (Picric acid) =
NO,

COOH

(i) (Aspirin) =

(iv) {Ascorbic apig:l) =

Only one compound (ili) contains ;COOH group.




2 MATHEMATICS

: [1 —ot
1. (b)Gwen,A—LOL BJ
- r')ll o]
[ 8]
Given, AAT =1 i.e
(1 e[ 1 «]_[1 0]
lo 5 ][~ 8] [0 1]
MM+’ a-opl_[1 0]

I_oc-—pr o +l32J l_0 IJ
Fquating these matrices,
1=al+1gives,o =0
al—-By=0
o+ pi=1
Putc = Oina? + B2 =1, we get
0+ B2=1givesf==x1
“where we take p* =
ol s pt=0"+1=1
{a b ]
. (OletA=|d e f
g h 1
(22 26 2c]-
Then, 2A =|2d 2e 2f
2g 2h 2

Now, perform the operation

. =20-30-10=-20#0
“-r [A]# O, then this system have unigue solution. .

‘b det{A}

= 4]

R, — 2R, + 5R;0n2A, we get -
: [ 2a 26 2c¢ ]
B=|4d +10g 4e+10h 4f+ 10,
2g 2h 2§ -
2a 2b. 2¢
[Bi=i4d +10g 4de+10h 4f +10i
2g 2h 2i
Using property of invariance to calculate |8l apply
Ry, — Ry — R3
[2a 2b 2¢] la s :
|Bl=|4d 4e - 4f|=2x4x2d e ~f| o
©|2g 2k 2i g h i
=16 xdet(A)
=16 x4 = 64 _
(h) The given systam of eguations is nanhnmngénmuﬁ and if can he
written as, ' '
2 3 2] le o]
|3 2 2 9|
[V -1 4] lzl 18]
ie AX =B
‘Now, [A| =28 +2) - 3012 -2) + 20-3-2)-

™

o | H

. 2 ) :
4. @i, = Icot”xdx: jcot”‘zx(cotzx)dx

E T
4 4

= ”'zxcoseczxdx— cot Zedx

.= | cot

e Sk
‘——.ml:a

T
4"

"2y cosec )\dX

7[

Tcot

x

4 .

Now, let cotx =t, then cosec xdx = —dt limit wnll be
Iyt 1,4 _.J"—t” 2o‘t

.E—(t)“.i.ll _ o camto |
S Thoa JI -al noi ._ .771 :

1
27

!

n

Now; putn=4

= l2+!4=~l-,then LI
7 L,
Putn=>5 e ._ SUEEY
I
= Ig + 13 = —, then =4
. 4Tk
‘Putn=56 o
. 1 1 e
= Ig + 14 = —, then =5
5 g b

Here, from Egs. (&), (i) and (ii1), we conclude
1 1

B+, 1l

" are in AP w1th common difference 1.
l4 + la S o

5. (c) Given, f(x) = -';‘then,ﬂz‘ = ,
. *+5 . ) 5.%_—x.+ 5
5 ST

= fl2-4=
5% 4.5

ks 5:,1’-'_:‘5
+ 5.

R

Similarly,

f(lzn)+ f(iam)zmnd 50 on, .

S (20 20

'f{")ﬂ[ J .+f[ﬁ]|‘f(-3—9-]
20 20) 7 \20) 20

=1+1+...+‘i+f(gag =19+ f{l =19+ — ==
- ) T2

: Thls gives, f( ) + f(?. x) =

5 (C)We have,x* —6x—2=0
Given, o and [5 are roots of above quadratlc equation, then.
al—6o -2= 0 :

o B —.6[3 .2___. P .

e

i

i)

LW

i)
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Also, given a, = a” [3 then 235
i 339 . R
10 _ Bm 20 -BY. ’0&10-,_—.2a5—ﬁm+ 288
B 3’ -BY
oot-2) -pipi-2)

e - B9 . -

{from Egs. {i} and (he? -2 =6q, B -2= 6{31
a’6a) ~B%6R) _ 60® —6B° _ 6l —p%
300 -BY - 30’ -pY) 3@’ - pY)

=2 . 7
7. (c) We already know, Arithmetic mean 2 Ceometric mean,

Let us take AM and GM of two !e_r:_'n;xaax and a' -
2% B T

= AM = a - a

2
a

TAMECOM =

<. Minimum value of f(x "'=‘ a4 g1 |52\/-
3loge(2x) + Sezloge(Zx)

8 i=] < o
Bolx} + SeJIoge(x) 7ezloge(x)

Icge(Zx) + Selugeux)

- ”d;:'

elngﬂ + EGloge(x) 7e|oge(x)

[usmg property a !ogx = fog x%)

,f 8x + 5(2x) dx

= [usmg roperty 4l ¥ =y
x* + 5003 —7x? ,p :

- [ 8x* + 20%° = | al2x+ 5
_ x* 4 5x0 X%+ 5x = 7)
=J' (2X+5) -
x* + 5x+7
letx* + 5x -7 =1, then(2x+ 5)dx—dt
J'_j4—dt-4ioget+c

Putt = x* + 5x L 7

I'=4log,|x* + Sx-7]+ ¢ o

8. ) Given, rootofz +az+|3 0is120.

Since, it is quadratic equation and ore root is complex in nature, its
. another root is complex conjugate;” f :

- Two roots are 1-2r and 1+ 2i,

o ;
Now, sum of roots = — T =—q

=(1-“2044(1:+2i)=2' )
Gives, o = —2 U R

Preduct of roots = E = [3

Gives; f.= 5 Bkl T e Hea T e ey
o-fB= —2 - 5 =-7

=1 at points Pand Q.

First we have to find any common relation bétWéen these two
" curves. Use subshtution for the same as foliows

x? +2y =2

10. (a) Curve x* + 2y? = 2 intersect the line % + y°

x+ y 1, then(x+y)2-12

“given as,

= 4+ y? 4 2xy =1 B ]

We can write Eq. (i) as, - S
x? +2y? —~2(1)2ﬂ 0 _

= 22y 2x+y)i=0 [using Eq. (i) in Eq:(i)]

=x vyt -2 -2y -4y = 0 ’

= oy 4xy =0 = ik +':4'y)‘;::(') ’

Gives, x = 0and x + 4y = Oory:; _71)(

Draw the liney = %xon graph and take.arbit_rary point (any one) as

follows,

From given graph,

—14

tanb= L= 0=tan | |
4 A4 :
We have two lines, y = ;%x andx =0 {i.e.’¥ --axig. Thus, any‘line
joining these two curves make‘s;aq:anglérg + at-bn‘gin.

Answer is E-‘-Ftan"’-(l} B T |
2 4 SRR
{B) Let (x, y) be any arbitrary point.on "cu.n'ré Xz 2y and find the
tangent line equation at this point, such that tangent Ime ar(x y] |s
parallel to linex -y =1. :

To find tangent equation, d|fferent|ate the followmg equa‘non so that
we can find slope, : .

X -2y=0 . o ()]
2x—:2dl ='(')gives:d—y =X.
) dx dx
Slope (say LV S o e
Also, siopn of line x — y = ory =X~ 1 is 1 (qay . ) S_i:née,-x -
and tangent line is parallel, : . :
therefore, their slope be equal.
Hence, m; = m, gives, x=1
Putx-hn Eq. {i), we gety = 1/2

1
Th
us, (x v) = ( 2)

Perpendicular distancé bei‘.wéeh"iiﬁé X -'7 y= 1and point (1, %J is

" ST Lo Y
(1 — =D =1
. ()()+(2Jt_),=

7+ (-1

_1"

- " (- using pe_r_péhdi'(_:ullar distance formula)

EI

TS
N

F

i
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42. (2) Given, ellipseis — + —=1
25 16
2 2
or . . x_2 + y_f =
(5 (4

2 -2
Compare it with standard equation x_2 + %5 =1,
a

wegeta=5b=4
Now, focus of ellipse = (£ ¢, 0) where
c= \faz -bh*
Put the values of a2 and b, we get
=5 -4 = 516 =40

~Focus=(+ 3,0
According to question, hyperbola passes through the focus of

ellipse.
Let equation of hyperbola be
Xyt
a2 b2
Since, it passes through (£3, 0, we get -
(—ﬂz)z —P—_i gwesa-+3ora —9
a b2

Also, given that preduct of eccentricitie; is 1.

Now, (Eccentricity of ellipse'} {(Eccentricity of hyperbola) =1 -

5 :
= _[1—E][1+b—_]=1 .
. 25 9

(using formula of eccentricity of etl'ipse and hyperbola) .

Squaring on both s%dés, '

2
‘1+b_=.2_5.-
9 9
S br=16 -

: 22
Thus, eé]uation of hyperboia is % - ¥—6 =1

.- 'both AB and AC.
- ABXAC=n

=3

-Plane

Now, All,2, 3, (2 3,0andC(2, 4,2} .

Then, AB = (2 — 1)l+(3 2)]+(1—3}k
=i+ |—2k
(2—1) + {4 = 2)j+(2 3)k
-.:__—I+2]-k -
N'ow,ABxACmi -2
L SR B |

13. {b) Refer diagram, the normal vector be n and it is perpendlcular to

=

( 1+4)—]( 1+2)+k(2—1)
3;-—]+k '
n= 31—]+k

Let P be any point on normal vector and O be origin. Then refer the
. diagram, projection of OP on plane have length OM.

P2=1,1).

5 = .M o
--Plane

OP= 21—|+kandn-*3| -]-i-k
‘OP. 1 = |OPjnjcose ~

G+1+70= 1}4+1+ {,,‘9+1+ )cosB

8
8 = JB+11cos8 = coshm —— -
Again, sing = 1OM|, gives |OM| ='§i,n9.|OP|
|OP| .
J-cosojop T
”1 - —,,‘4 +1+1 (use cosB BJ—)

"'-'f €

= |OM|

n n

: %J, St gt
14. @ lett=im|" OFY 0F2
el D
. S
L (2“"‘1)2 BT IE]
[0 0 e
Y] F]
or L= Ilim r+ 0 (m+
. n-po0 n
| (4 0= i ¥ n)2 n+n}2
:]" ,-:_"'T:h o g | GRS NEREY
={m P
el (n+ 07+ D :(n+‘n)2_]
-__ hmr n -l . ‘ 7:-17 SO
Hew
lim 3 = lim-
o r= 0(ﬂ+ l‘) n—yee 417
- = lim Z - O(SInce fim 1«- 0)
| . r’-*"°f-0(n+ ) = e

Now, for sobving limit summation we mtegrate it usmg sorne’”
replacement L v

'L‘-- I|m Z

' ','Takei'asxandlé'éd}}.' o
TR O ’

-Ld\f_\iér'lim_it is obtairied by.putt'ing-r..;: ir_i_.ﬂ,-__w're- gé_t Lower limit =0
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15,

. 16.

17

' 'Reqw_red probability =

Upper limit is obtained by puttingr =nin L, we get
. n i
=.— (:.I. - ']J = 1
2 2

(é)-Let ‘A’ be the event of smokers and non-vegetarian,

Upper limit =1
]
0 + »?

= _:_1__11
T+,

L=1
2

Let ‘B” be the event of smokers and vegetarian,

Let )C' be the event of non-smokers and vegetarian.
Let ‘E' be the event of chest drsorders ’
According to question, o

p(,\)_@_g,p(g)_l?g_l Py )=L419—f_
400 5 400 4 4 20

_ 35
100

[ J 35%
A
Thus,P[iJ— ?

o NET i, P( )+ P(B)P(E)+P(C)P[ )

. 2 35
_ 5100

23 12 7 10

5100 4 100 20 100

T 14 )

100 14 _28
s 7 143547 45
2y 2
100 100 100 .

{c) Here, we have four digit natural numbers, then total cases will

" exclude those number which contain zero at thousands place )
.Hence, total cases. will be ) :

= (“c1 x9%9x9 - (3C, X 9% 9) = 2673
Agaln, only’ those numbers will have remainder 2 when divided by
5 either they have 2 at its unit place or 7 at its unit place, :
When unit digit-is.2, then total number of four dlglt numbers Wi” be
~(Cx9x9)-(2c x9) =225 St
When unit digit i ]S 7, thenitoral number of four digit numbers WI” be
=BXIX9 =648
Now ‘otal favourable cases = 225 + 648 =873
Total favourable cases
Total number of cases

873 =97
T 26737 297
(d) leen COSX + cosy — cos(x + y) =%
,=>2_c,0{ +y]c0{x y]—r2c05 [x+y)_11=§
2 1 27)7| 72

[Use formula, _
cosa + cosh =2 co's[a: b }cos('a_ =5

cos2x=2cos"x — 1]

18.

: __Then_, |A xBl =|Alx|B| =

:{co{x_ ; y) -2cos(x“;‘ Y)]Z
= sm(—;—y) 0and co{X —Y

=¢x=yandc050—-2cosx;0

{use x = y)

Gives, cosx = —;— = cosy

.'.sinx=\/1—coszwz fl_l=£
Y 4 2
- sinx + cosy:ﬁ-{-%— .+2V’3

(@ x=1{f :A-» B, fisone-~one}
vy=1{g:A— AxB,gisoneone}
Number of elements in A = 3 i.e. |A| =
Simtlarly, |B| = 5 :

3Ix5=15
Now, number of one-one function from A to B will be

X =60

- Now number of one-one function from A to A x & w:ll be

19.

- Now, cosec{x+ y) =

20.

.2 coséé i:an.".T ilélw +cos [ ) [ 2tan"9—tan (1_92]-1

=15, = 151 151
=%, =1
45— 121
—15x14x]3;2230
y=2730.
Thus 2 X (2730) =91 x(60)
2y =9x

(c) coseciZ cot™"(5) + cos 4/ 5)]

G t] | et

= cosec| 2tan”

29

)

= cosec ( an™t 2. + cos™! %]
Let tan“ = X, then tanx = 2 gives sinx = i Cosx = 12 .
12 13’ 3

{4 _ _ _4 L3 .
Let cos (E) =y, thernrcosy = -g gwe.s, smy._—: E e
(. 1
sm(x +y)  sinxcosy + cosxsiny

Wﬂ%ﬁwﬁi

(¢} Contrapositive of p = qis~ g —>~p ~ * i

pe y()u will work

=~ p :you will not work
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21,

22,

Now, integrating factor (IF) = e’ % - ="e

g : you will earn money
= ~ : you.witl not earn money
Then, ~ g —~ p: if you will not earn money, you will not work

(5) For this particular problem, try to draw graph in the region (-3,3),
it will be as follows,
el 2 —
O 14 ®
2 V2

Thus, points of discontinuity will be at -2, 2 because the curve
breaks at these points and at —1, 0,1 because curve has sharp pomts

. Point of discontinuity are -2, -1,0,1, 2 i.e. Spomts .

(1) Given, (2xy” - yidx + xdy-=
= g}./_ X. = —2y2 ’
dx  x
= ldy 1y (i [divide By y
yidx - xy SRR
Let 1. v, then — A9 ﬂ"-, putting in Eq. (i)

y y_2 dx

dv + v(l] =2 .. (this.isa linear fdrm)
dx X o

1,
I = _-.logx

=X

(Av _J'z (IF)dx— jzxdx 2__+ C
_ 2

(Pv = x* +C
Putv = -1-, this gives
4
-'X2+C=£_‘_7.
v

_ Now first find point of intersection of lines

23,
A expanston)

2x -3y —land 3x= —2y + 8 by ellmmatlon method, we getx 2,
y=1 L .
S The curve x® + ¢ = l passes through (2 1)

4
Putx =2, y—iwegetc——Z
otz
4
or ’ I ,y='-:,X.
Putx=1,wegety(1)=%=—1
|y(1)|—1

(45) We iy wnle 7” = (10 3)”Ur 7" =10k + (-3}" {using

7”+3"—10k+( 3)"+3'T {HH( ':""{”=0dd

10k +23", n=aven.

'Letn=even=2t,teN .

- Then,3" = 3% =gt = (10 -

24.

25.

lSIo_pe_of _ﬁrst cuWe (.’"1) = 1

=10p + (=)' =10p %1 R _
Ifn = even, then 7" + 3" will never be multiple of 10.

This impliesn = odd

n=1113,15,...99 (since, n i_s two digit}

= 10<n<100
Total possible " are 45.
4x
5) lim M,: L (say) - I7..(2]‘()”11]
x=0 a.x(e - 1) . . B . L 0. J
Apply L. - Hospital rule, _
4x
[ = limy a-—4e
#=20a(e™ — ) + axi4e™

. [Limit éxist.éverywhere except a = 4]
Again, apply L-Hospital rule, S !

i ~16e** L
x>0 a(4e4x} + a(4e4x) + ax(1694x)
__-16 -2
4a+ 4a a - . :
SEoTl e | (use'a=4)
42 : e '
Given, L=b = 2.l

Then,a—2b=4—2(,_7,1]=4+1=5

{4 If the curves cut at right angle, ti‘len product of slopes will be'-1.
First curve x = y

Differentiate it, we get

dy
1=4yiZt
d=dyios
- . dy 1
dx  4y?

ERR

U at point (x,y+)]
; Lo

- Second curve Xy = k

B x
. v
dx ‘x B . P . . e
Slope of second curve (my) = Y1 - [at (x, yy]
= momy=—1"
- - _Jui:xl];_-iz, LI
dyil % 4yixe -
] i
= =1 [usmgx V]
. CAlyp® v
N : :\ 6‘ 1
=5 = —
) ’ Y1 4 ! .
Also, xyy = k, using x -y, we getk — y{ ork® — (y}*° '

leferentlate it, 0 xj—y +y

6_ 1 30 | 17
= —, then =[—
i =3 Yi [4)

- (4[()5 — 46.k6 = 4?()/1)730 = 46(1) .=‘.1‘ )

- (4k)6 = 4

IEE Main Dinline RnI\Lg{:'L,C1an Waeah 23¥2R¥8 DR inh 4 B 114/24/2001 00-AR:4D Brarnan. Risinkeiia.
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.26.

27.

_ (2020+ x}"-m '

28.

(19)j Bx? —3x—6|dx-—l{say)

1—3_[ |x2—>l 2|dx

—3[]‘ % - x - 2)dx+ J’( X +x+2)dx]

3 2 L 3 2 »

=19
(1} Given, when x is divided by 4, the remainder is 3
Letx = 45 + 3, then
- (2020 + 4p + Y207 L
=(2024 + 4p -9%%
= (4k _1)2022 (2024 is dms;ble by 4)
B : "2022(:0(4’(}2022( ])0 2022C (4K)2021 .
fa L 2022C2022(4A)°( 1)2022 o
On expansion (2020 + ¥ %%,
8. Thus, each term have 8 in.common. ..
Hence, remainder is 1.. ‘
x-3_y-3_z-4

) tetly = 5 =y bay)
'-;=:-:Directiorl,,ratiosof_ . L=1,2,2 o
L,oXz3oy=3_z-2_

SR R S

 Direction ratios of L, = 2,2,1

. =>{2v+1)2+{2v+6)2+v =17

V Bl 29'

: =_,.;li‘arelbola =>y = 4x

Line L passing through origin is perpendicidar to Ly and £
Hence, direction ratios of L is parallel to (L, x L,}.
= (=2,3,-2

E uat|onofL=>———'=—=).(sa)
q 7 2 Y,

Solve L and L, we get

(@A, =30, 20y=(u + 3, 2;1 =1; 2u + 4)

Gives, A =1, p.= =1 S .

So, mtersectlon poth{2 -3, 2)

Let Q(2v + 3, 2v + 3,v + 2) be required pointon Lz
Now, PQ = W7 (glven) .

PQy = 1‘l(z\; + 32+ 2v+ 6+ W2
=i7 '

+ . -rdsquaring on hoth sides)
= ovE £ 28y +20= 0 B

On solving, we getv =2 (rejected) T (accepted) o

778y
Q'Slaagl

18(a+b+c}—18(7 + 14 §)=44
5 9 9

(9)G|ven C|rcle=>(x—3)2 i b5 l—‘ R

we get the form ofsl\. +1. Smce each
terms have 2022 and 4k, so if we take 2 common from:2022 we get

(2) Area of. parallelogram |a b bl

'l':(64)(3) =160 + 64 + 168G (glven, area SJM)

= ol —4

Let equation of common tangent be

y = mx+i
. ) 1 3
= y=mx+ — Cry“ =49
o m.
'-‘:;mx—my+1-0 _
The above line is ta gent to circle. ™~ i
" Pefpendicular from (3; 0)'to line=3
= Bm=0+1 =3
Jm? + mt
= o emi P =9mi+ mY = m=t L
B )
; 15 :
Tangent isy = — +43
V3
1 .-
= m=-—=
or =— ( J_) : : 2 {rejected)

For parabola, pomt of contact is(c, d) = (.iz_, -2—?-)
. m* n

e, d).=03, 243)

L Agam, solve ctrc]e and line equatlon, we get

(x 3)?' ll:(—x-%w/_]]

5
= . x2+9—6x+%x2+3+.2x=‘9
T 7_.-§'xz-4-x+"3'=0
' 3

= X= o =4
2

| +0£]+3k)><

(squarlng on both 5|des)

Now,a.b 3- CL +3

""-—6 othﬁ 4 2




O PHYSICS

Section A : Objective Type Questions 5. A short straight Object of height 100 cm lies before the

' central axis of a spherical mirror, whose focal length has
absolute value f = 40ctm.The image of abject produced
by the mirror is of height 25 cm and has the same
orilentation of the object. One may concIude from the

1. Find the gravitational force of attraction.between the
ring and sphere as shown in the figure, where the plane
of the ring is perpendicular to the line joining.the
centres. If \/_ R is the distance between the centres of a

. informatlon
ring (of mass m) and a sphere {of mass M), Where both R lmage is real, same side of concave mirror
have equal radius R. i} o =5 butimage is virtual, opposite side of concave mirror

€. Image is real, same side of convex mirror-
d. Image is virtual, opposite side of convex mirror

6. Assume that a tunnel is dug alonga chord of the earth,

2
i
i
"l
1

at a perpendicular distance (g from the earth’s centre,

where R is the rad|us of the earth. The wall of the tunnel

a. __J_g. GmM y 2‘/_ GM;m_, is frictionless. I a particie is released in this tunnel, it will
3 , R - ERD ... . executea 51mple harmonlc mot:on Wlth a time period?
1 GMm - : V8 GmM a2 : o _
B RE SR g ,ZTE.R‘. - -
.. 2. Consider the combination of two capacitors C;and C,, : . zi % o d. 2m.\/g-
with C; > C;, when connected'in parallel, the equivatent & i
capacitance is 15/4 tlme the equivalent capacitance of 7. An alternating current is given by the eduation

the same connected in series. Calculate the ratio of

2

c i= r1 sin of + i, cos at. The rms current will be
capacitors Vo _ i

] . IR ‘ ._H )uz
als R S T ‘ﬁ
=T O %0 . | c.i(i$+i§)m
' 8. The normal density of a material is p and its buik

" 3. Ina typlcal combustion engme thework donebyagas * - modulusof elasticity is K. The magnitude of increase in
—px? . density of material, when a pressure pis apphed
molecu!e is given W - o %Be K. wherexisthe ..~ o= unlformly on aII 5|cies W|I| be _
displacement, & is the Boltzmann constant and Tis the 2.0k ' : b, PP '
- temperature., Efoc andB are constants dlmensmns ofa 3 o K .
swilbe | K 0.2k
TAL LT b. {M"LTD} op I :p
€. [IVIZLT'Z] o d. (MLTY to ‘ o

: A particle is moving ) with uniform speed alongthe .
A If 7L1 and &, are the wavelengths of the th|rd member of circumference of a circle of radius R under the action of a

Lyman and first member of the Paschen series central fictitious force F which is inversely proportional to
- ‘respectively, then the value of A, 1 A, is " R’ s time period of revolution will be given by
ai:9 b.7:108 = " aT«=R? ' b.T «cR¥2 -

671135 ——— d.1.3 o : €. TocR2 d. TocRY3
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10. A planet:revolving in'elliptical orbit has.
l. a constant velocity of revolution
II. has the Ieast veloclty when it is nearest to the Sun*
Il its areal veloaty is directly proportlonal to its velocity
IV. areal velocity is inversely proportional to its velocity. -
V. to fallow a trajectary such that the areal velogity is

constant.
Choose the correct answer from the options gwen below
. .a.0nli  b.Onlylv c.onlyll  _ d. OnIyV

11 Given below are two statements : one is labelled as
" Assertion A and the other is Iabelled as Reason R.
Assertion A Body P having mass M moving with speed u
_ has head-on collision elastically with another body Q
“having rhass m initially at rest, If m << M, body Q will have
T a maxlmum speed equal to 2u after collision.

Reason R Durmg elastic collision, the momentum and
kinetic energy are both canserved.

In the light of the above statéments, choose the most
appropriate answer from the options given below.
a. Aisnotcorrect but Ris correct,

_b. Both Aand R are correct but Ris not the correct
' explanatlon of A

A.
d Ais correct but R is not correct.

12 Four ldentlcal SO|Id spheres each of mass: m and radius a
_qare pEaced wrth their centres.on the four corners of a
‘square of 5|de b. The moment of inertia of the system “ -
about one srde of square, where the axns of rotat|on is
* “.paraltel to the plane ofthe square is

_ __agma +2mlJ2 b Sma +mb2

e 8maiomp? d.ii ma?
13. In a Young's double slit experiment, two slits are
"+ .separated by 2 mm and the screen is-placed one metre
© - away. When & light of wavelength 500 nmis used the
- fringe separation will be g : \ R ‘
@, 0,25 mm-

c. 0.75 mm

“h. 050mm
d.1mm

14. Eind the electnc field at pomt Plas shown in ﬁgure) on.
the perpendlcular biseéctor of a unlformly charged thln
w1re of Iength L carry:ng a'charge Q The distance of the

' pomt P from the centre of the rod is d w-2§- L.

cieiv e, Both A“and ;4 are correct andRi |s the correct explanatlon of

N3Q . . pQ
41:801.2 e 3meyd®
¢ .9 4.2
2J3megl? " 4meyl?

18. If two similar springs each of spring constant K, are

joined in series, the new spring constant and time pericd
would be changed by a factor

B R . b%,—vfi
,21_[2_«.. . : 'd.‘%,zﬂ

C.

Bl NI=

16. The temperature § at the junction of two insulating -
sheets, having thermal resistances R, and R, as well as
top and bottom temperatures 6, and6, (as shown in

_ t"gure) is given by

T 6

1o,
[

2, 8RRy i, BRE Oy
Ry Ry TR SRy

B,R, + O5R, “y O1Ry+'6,1;
R1+’R2 P R1+R2

AT Given below are ‘Two statements Oneis Iabeiled as

Assert:on Aand the other is Iabelled as Reason R.

‘Assertion A An electron mlcroscope can ach|eve better
resolving power than an optical microscope.

Reason R Thede-Broglie's wavelength of the electrons
emitted from an electron gun is much less than
wavelength of visible light.

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

a. Ais true but Ris false,

b. Both A and R are true and R is the correct explanation of A,

€. Both A and Rare true but R is not the correct explanation
of A, EER

d. Aisfalse but Ris true.

180 LED is constructed from GaAsP semiconducting material,

The energy gap of this LED'is. 1,9 eV Calculate the

“* “wavelength of light em|tted and'its colou i
[h=6.63%10* Jsandc =3 x 108 ms™'] -

a. 1046 nm and red colour.: .- b.654 nm and orange colour
c. 1046 nm and blue colour  d. 654 nm and-red colour -

3 19. Alarge number of water drops, each of radius r,

a E combine to have a drop of radius R. If the surface
TR IR I OOV R ° tensioh is T and mechanical equivalent of heat isf, the
! 0 P rise in heat energy per unit volume will he '
aZ(1-1) o
I\r RJ : '
c 27: : __d £l (l
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20. Five equal resistances are connected in a h_etvvork as shown
in figure. The net resistance between the points A and B is

D

26.

aR
g

Section B : Numerical Type Questlons o

21. Aperson standlng ona sprlng balance inside a stationary lift ..

measures 60 kg. The weight of that person, if the lift
descends with uniform downward acceleration of 1.8 m/s?

will be ‘N.{g=10 m/s*} 27.

22. Inan electrical circuit, a battery is connected to pass 20 Cof . ..
charge through it in a certain given time. The potential
difference between two plates of the battery is.maintained at

15 V. The work done by the batteryis ... J.. "

23. The circuit contains two diodes each with a forward . EO
" resistance of 50. Q and W|th mf"nlte reverse reststance Ifthe .. -

battery voltage is 6V the current th rough the 120 Q
resustance is .. mA

: 1_309.

11000

.20

1200

6V

,.A radiation is emitted by 1000-W.bulb and it generates an
electric field and magnetic field at P, placed at a distance of 2 “~
m. The efficiency. of the bulb is1.25%. The value. .of peak '
electric field at Pisx x 107 v/m, Value of Xisy.wnin .

.- {Rounded-off to'the nearestinteger) < ~:: 77

25.
.. F =(20¥ + 10J) N on a frictionless surface. If the box

) along the X-axis after 10 5.

B [g 10 ms-2

" tension in the wire is X x 1072 N. Value of x is
. (Round oﬁ’to the nearest lnteger)

[Take, e, =8.85x 10—12 c’-N-lm-Z--c =3x10® ms™]

A boy pushes a box of mass 2 kg w1th a force

was initially at rest, then .......m s displacement -

As shown in the figure, a block of mass +3 kg is kept
on a horizontal rough surface of coefficient of
friction 1/3+3. The critical force to be applied on the

... Vertical surface as shown at an angle 60° with
) .._hortzontal such that it does not move w:ll be 3x. ‘The
, value ofxwﬂl be ........ -

snn 60° = ﬁ:;cos 60° = l]
T 27,

13 =ll/3“l§_ m=\l§kg

%X\\ ﬁ_;j

_‘A container is d|V|ded into two chambers by a
"partition. The volume of first chamber is4.5Land
.. second chamber is 5,5 L. The first.chamber contain

3.0 mol of gas at pressure 2.0 atm and second
chamber contain 4.0 mol of gas at pressure 3.0 atm.
After the partltion is removed and the mixture

“if attains equilibrium, then'the:commion eqU|I|br|um
pressure-existing.in the m|xture |s x X ‘1 0 atm
s Value ofx is R SN

28, 1

The mass. per Ul’llt length of a unlform wire is O 135
g/cm A transverse wave of the form

y =-0.21sin(x + 30t}is produced in it, where x is in
metre and ¢ is in second. Then, the expected value of

£ In a series L- C~R resonant C|rcult the qual|ty factor is
wmeasuréd as:100: If the inductance isincreased by

two fold and resistance’is . decreased. by two: fold,
then the quality-factor after this change will be

- The maximum-and minimum amplitude of an .-

amphtude modulated wave is 16V and 8V, .

...respectively. The modulation index for th|s

amplltude modulatecl wave lS X x ‘lD The value of x
S veens




9 CHEMISTRY

Section A : Objective Type Questions .

1. The structure of nepprene is.

a ‘ECchH———CH—CHQ'—CHQ'—CH;|~
L —CHQ——CH}
1 | .,

CN.. .

-2
|

cl -

I |
c. ——CH2—C=CH-—CH25}*
L n'

2. Find A Band Cm the followmg reactions :
NH; +4+ €O, —— (NH;),C0, e
(NH;),C05 + Hy0+B s NHHCO,

" NH,HCO; +NaCl —— NH,CI+C
a.A-0;,B-C0;, C-NayCOy
b.A-H,0,B820,,C-NaCOs. = . :. - .
C.A-H)0,B-0, C-NaMCO;. - 1o oo
d. A-H,0, B -C0O,, € ~NaHCO,

3. The presence of ozone in troposphere
a. protects us from the UV radiation :
b. protects us.from the X-ray radiation .’
c. protects us from green house effect' .
d. generates photochemscal smog

4. Match List-l W|th L:st T

s o CListn
(Electronic confrguratmn : ‘=(A in kJ mol 1)
of elements).:

A was? e E ey ol
B. 1s?25%2p® U Gy 899
C. 1s22522p3 Loy 1314
B. 1s°25%2p" (iv) 1402
Choose the most appropnate answer r from the options
given below. .
A B C D A B C D

SR T (1 T 1) I ¢ V) R () b. () (W) '(iii_)_"(i'i)"'”

S () G Gv) o () d. (v 0. () (i)

5. Given below are two statements: One is labelled as

Assertion (A) and the other is labelled as Reason (R).

Assertion {(A) Dip'ole-dipole interactions are the only
non-covalent interactions, resulting in hydrogen bond
formation, _
Reason (R} Fluorine is the most electronegative element
and hydrogen bonds in HF are symmetrical.

In the light of the above statements, choose the most
appropriate answer from the options glven below

a. Alsfalse but Ris true.

b. Both A and R are true and R is the correct explanation of A,

€. Aistrue Ris false, o )
d, Both A and R are true but R is not the corract explanation
of A,

Statements about heavy water are given below,
A. Heavy water is used in exchange reactions for the study of -
reaction mechanisms.
B. Heavy water is prepared by exhaustlve eiectroly5|s of
water,

C. Heavy water has higher bolllng point than ordmary water .

i D. Vrscosrty of HZO is greater than D20

N Whlc oc the g:ven statement are correct

N

-2 A, Band c b OnIyAand B
_c.OnIyAandD d OnlyAandC
The orbltal havmg two radial as well as two angular
nodes is : S
a.3p baf e 4d_ o as
Match List-l with Lise-ll. <+ :
Lisel 7 T List .
(Orey " o+ “{Element present)
A, Kernite iy Tin . .
B. Cassiterite {iiy Boron
C. Calamine ~ (i) Fluorine -
D. Cryolite (iv) Zinc

. tB)

Choose the most appropriate answer from the options
given below.

A B C D
a. () (i) vy ()
b. (i} @ v (i
c () v , 0 i)
d. (i) (i} iy v

9. Identify the major productsA and B respectlveiy inthe:: . ov
followi: 12 raactions of phenol [

OH

| BroinGSy ..

() CHCl3, NaGH_. [ o
1Cl5, NaOH 20
273K 0

. (i) HaO™
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' CHO
CHO
c and
d.

CEO

10 G|ven below are two statements :

Statement F A mixture of chloroform and aniime can be

separated by simple distillation.

Statement II_When separating aniline from a milxture of
aniline and water by steam distillation aniline boils below

its boiling point. In the light of the above statements, .
choose the most appropriate answer from the optlons
given below, -

a. Statement | is false but statement Il is true

b. Both statement | and statement [l are false
. Statement | is true but statement Il is faise

d: Both statement| and statement |l are true

11. For the given reaction ~

“HC=CHpr 012 @
| {if) Red hot irofi tube iron,  Major product
CH e - B73K ]
3

A CHyCH,CHNH, . b, SH==CH—Ne,

12, Oh‘treatin‘g'a'compound'WitI\ warm dil: H;80,, .gaS'X is E

evolved, which turns K,Ci,0; paper acidified with dil. -

A X=50,,Y=Cr0, _
€ X=50,,Y=Crf$0,);

B.X=50,,=Cr0;,
Cdox= 503,¥= Cr2(504)3

- H,50, to a green compound Y. X and Y respectively are

1“3._' Which.of the following is a false statement?

a, Carius tube is used in the estimation of sutphurin an
organic compound

b. Carius method is Used for the éstimation of nitrogen in an
organic compound

¢. Phosphoric acid produced on oxidation of phosphorus
present in an organic compound is precipitated as Mg,P,0-
by adding magnesia mixture

d. Kjeldahl's method is used for the estimation of nitrogen in
an organic compound

14

Which of the following vitamin is helpful in delaylng the
blood clotting ?

a. Vitamin C h. vitamin B

c. Vitamin E d. Vitamin K
15 A Hydrolysis B

(€ Hy Ty Y 373K {€,H 00

B reacts with hydroxyl amine but does not give Tollen' 's
test. Identify A and B.

a. 1,1-dichlorobutane and 2-butanone
b. 2,2-dichlorobutane and butanal
<. 1,1-dichlorobutane and butanal
d. 2,2-dichlorobutane and 2-butan-one

16. Compound A used as a strong oxidising agent is
amphoteric in nature. Itis the part of lead storage o
batteries. Compound Ajs
a.Pbo, U BiPBO
€. Pb50, d PhsO,

17. Which one of the following Ianthanonds does not form
MO,? [M is lanthanoid metal] - - .

a.pr : b_.Dy
c. Nd - e d.Yb

Given below are two statements: : :

. .Statement | o-nitrophenol is. steam volatile due to -

. " intramolecular hydrogen bonding.. .. - o

Statement Il o-nitrophenol has high melting. due ro :

- hydrogen bonding. :
In the light of the above statements,.choose the most ...
appropriate answer from the options given below.

a. Statement | is false but statement il is true --
b. Both statement | and statement il are true -
<. Bath statement 1 and statement Il are false

" & Statement | 1s'true but staternent Il is false

19. For the given reaction, ™

/\/CHZCH3
o 2 8 .
O [ ""Uﬂ%ﬂ?"’ (M‘ﬁjOl’ product)

SR ., ‘monobrominated
©CN N
What is 47,




&) February Attempt

‘Online JEE Main 2021 - 99

. CHLCH, CH,CHj;
Br )
- (O = [O
CN CN
Bi
Br\ /CHS :
cH CH.CH,

.

20. An amine on reaction with benzene sulphonyl chidride
produces a compound insofubie in‘alkaline solution, This
amine can be prepared by ammonolysis of ethyl’

.chloride. The correct structure of amine is

_ : NH—CHzCH,CHy . - I
a. @ " b. CHgCH,NH,

H
€ CHaCH,CH,NHCH,

FE

d. CHaCH,CHN—CH,CH,

Section B : Numerical Type Questibns

21. For a chemical reaction, A+ 8 == C+D{AH°=80K

moi™") the entropy change A,& depends onthe
temperature 7 (in Kyas A,$° =27 (K™ mol™).
Minimum temperature at which it will become
SPONtanNeous is .. K '

22. The number of significant figures in 50000.020 x 107%is
'23. An'exothermic reaction X — Y has an activation energy
30 kJ mol . If energy change AF during the reaction is -20

k} mof™, then the activation energy for the reverse
reaction in & is ....... e s

24. Consider the following reaction,
MnOj + 8H* + 5¢” — Mn®* + 4H,0, £°=1.51V.

The quantity of electricity required in Faraday to reduce
five moles of MNG, is ...vuvee. .

25. Acertain gas ‘obeys p(V,, — b) = RT.The value of[gz) is
T
xb /RT.Thevalue of x is ............ .
(Z = compressibility factor}

26. A homogeneous ideal gaseous reaction
ABo(g) == Alg)+ 2B{g)is carried outin a 25 L flask at
27°C. The initial amount of A8, was 1 mole and the
equ:hbnum pressure was 1.9 atm. The value of K, is
x x 1072 The value of xis ........... .

27. Dichromate jon is treated with base, the oxidation
number of Cr in the product formed 17— .

28. 224 L of S0,(g) at 298 K and 1atmis passed through

100 mL of 0.1 M NaOH solution. The non-volatile solute

produced is dissolved in. 36 g of water. The lowering of

vapour pressure of solution (assuming the solution is

dilute), (P, 0) =24 mm of Hg) is x x 102 mm of Hg, the
: value of Xi5 e, .

29. 3 12g of oxygen is adsorbed on1.2gof Dlatmum metai.
‘The volume of oxygen adsorbed per gram of the
‘adsorbent at 1 atm and 300 Kinlis.

[R= 00821 L atm K mol 1

30. Number of bndgmg coO Irgands in [MnZ(CO)m] 1S e )

O MATHEMATICS

Sectlon A: Objectlve Type Questions

1. Ifa andb are perpendlcular then a x(a ® (a x (a X b))) is

equal to ‘
a. LA e |a|4b
c. axb _ . _d |a|4 '

2. Afair coinis tossed a flxed number of tlmes If the .
probablllty of getting 7 heads is equai to probability of

~ getting 9 heads, then the probablhty of gettmg 2 heads is

15 S 15 ;
N 1_5 S s

28 L R

3. LetAbea symmetric matrix of order 2 with'integer
entries. If the sum of the diagonal elements: ofA2 is1,
then the possible number of such matrices is .

a.4 : b 1

Ry In an: mcreasmg geometrlc series, the SuMmy of the second

- and'the sixth term is 325— and the product of the thlrd and

fifth term is 25 Then, the sum of 4th 6th and gth terms

- isequal to o
a. 30 T b.26

635 L od32
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L, . sin”' (x) cos™' x tan
5. The value of z J'"e: -} gy, where [x] is the greatest 12. If ( ) 5 . 4 ,0 < x <1, then the value of
n- B .
n="1%
integer <x, is Cos [ mb] is
a.100@~1) b. 100 (i—e) u+
. ¢.100e d.100(1 + e) al=y? b.1-y
Yy
6. In the circle given below, let OA =1 unit, 1o y? 1- 2
08 =13 unit and PQ L OB. Then the area of the triangle c o d. 5
PQB (in square units) is y Y .
13. The number of seven digit integers with sum of the digits .

€. 263 Lo, 26I
The sum70fthe mf|n|te s%nes :
I PN + =¥+ ..isequalto
3.3 33 3*.3 a .
a3 o o2
a0 , 4
,C.LSL o . . . s B J_ . .
. «/_sm( ----- J = COS [16';+ h).] o
The value of l:m 2 ‘ 6. — is
“h-0 V3h(¥3cos i =sin h)
4 2 3 2
. — b, — e dZ
™3 " T3 . 3
The maximum value of the term independent of ¥'in the

a.243 b.2443

(1= x)V10 10
b

expansion of [tx”5 +

g 10t 2:10!
< ABEY 336N
2400 10! -
e do——

‘ 3EH% H3EY

10,

The rate of g'rowth.af bacteria in a culture is prdportional

,wherex e(0,4)is -~ . . -

14

15.

‘a. 42

equal to 10 and formed by using the digits 1, 2 and 3
only is
b 82

c. 77 d35

Let f be any function defined on R and letit satlsfy the
condition | f{x) = f(y) | <| (x - y)* 1,V(x,y JeR

If ) =1, then I

a. f{x)can take any value in R

“b. flx)<0,¥xeR
¢ f)=0,¥xeR

d. f()>0,Y xeR

The maximum slope of the curve '
. y:% - 53 + 18x2 1Qx occurs at the po:nt
Ta.(2,2) h'. (, 0
2,9 d. [3 5)
' 2

18,

The. mtersectmn ofthreehnesx -y = 0, x+2y 3and

2x+y=6is3
a. rlght angled tr:ang]e
¢. isosceles triangle

b, equilateral triangle'
d. None of these

Consider the three planes

"R 3x+15y+ 212=9,

Py i x—3y-z=5and: .

P 2x+10y+14z 5

Then, which one of the follow:ng is true?

a.Aandp, are. parallel - b.RandpP; are paraiiel
to the number of bacteria present and the bacteria c.Fy and f; are parailel d. A, P, and Py all are paraliel
i, . count is 1000 atinitial timet = 0. The number of:bacteria . (a N 1}(0 +2) a+2 1 SR
..~ is increased by 20% in 2 h.'if the population of bacteria is S e
SR e PR 18. Thevalue of (a+2}(a+3) q+‘3 s
,» 3000 after ez D then (Wgez) 's equal to o @+ s ara 1
a.4 b. 8 S 8.0+ 2+ 3a+ 4) - b. -2
c2 d. 16 TCg+ o+ 2@+ 3) d. 0
11. ilf(T 5,35), (7,5 5. (1, A, 7)and (2}, 1, 2) are coplanar 19. The value of ’,2220535 dx is
"'then the sum of all possible values of 4 is
N - e 24 d.- 2 a.% b.4x c.% _d2n
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20. LetR={(P, Q) |, P and Q are at the same distance from *
the origin} be a relation, then the equwalen
-1)is the set

a.5={x,y)| x*+y* =4}
b.S={x, y)|[x* +y* =1}
€. S={(x )| x2 + y? =2}
d.S={x yx*+y* =2

Section B : Numerical Type Questions

21. The difference between degree and order ofa

differential equation that represents the family of curves
givenby y* =a [x + ”QCLJ 1] - :

22. The number of integral values of & for which the .
equation3sinx + 4cosx =k + 1 has ‘a solution, k eR is

23. The number of solutions of the equatlon
log, (x - =log,{x -3)is e s

24, The sumn of 162th power of the roots: of the. equatlon
-2x? +2x—1—0[s '

25 Letm ne‘N;andgcd(Z m=11If

30
J: n2" thenn+

26. ify= y(x):i's't:r“\e solution of tHe eduaﬂon

+eS'“ycosx =cos X, y(0) =0, then

1+y(6J+£y() 5 ()

27. Let(, 2, 1) be apointon the plane which passes through
the point (4, -2, 2). If the plane is perpendicular to the
line ]ZOII‘III'Ig the points, {(=2,-21, 29) and (=1, -16, 23), then

(B -4 i
11 1

28. The area bounded by the Imes y _|| X —1[—2| IS crvennaen .

dy
e cos Y 4

29. The value of the |ntegral ﬁ sin2x | dx is.

30. if\3(cos? x)=(+3 - Hcos x + 1 the number of solutlons
of the given equation when x € [0, =/2]is ........ .

Answers
&3 Physics L
1.0) el am] aw 5.(0) 6.(d) 7.0 | 8® %@ 10.@
1.0 209 | 1B@ | 14© 15.(0) 16.(¢) 17.0) 8@ L 19.0 20.4)
21. (492) 22600 | 2300024 s 00| 6.33|  27.059 | 20215 20.400| 30,3233
%8 Chemistry. T S
e " .y r@ | s 6.() 7. s | em | 0@
(@ 12.(0) 13.(6) 14. () 15. (d) 16. (a) 17.(d) A8 | 9.9 20. (d}
2000 |20 | B0 | 2409 | 250 w09 1 7.0 RO R e
~ £3 Mathematics _ _
1.0 2. SE R ETR SRR W SRR SN 6. (v) 7.(a) s@ | om | 1@
1. () 12.{c) 13.00 {140 15. (@) 16. (c) 7.0 180 | 19 | 20.0)
2.0 | o200 | |- 25. (45) 26.(1) 27.8) 8.4 30.

:24.(3)

Note (*) None of the option is correct.

129,02
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9 PHYSICS

Since, gravitational field at the axis of ring, £ =

Here, G is the gravitational constant. &

- . GmRJ8  _GmR{B
(BRZ + R2}3f2 (3R)3

Force between ring and sphere F=ME
Substituting the value of £ in Eq. (i), we get . I .

when connected in series be C,.
.. According to glven data,

15
Ca = ch .
Since, equivalent capacitance in paraliel combination,
Coq=Cr1 + &4
o C,=Ci+GC;
and equivalent capacitance in series combination,
1’ = u.-l_ + _1_
eq C1 C2 )
-_1_=i_+1_=C2+C1
S G » GGy
Cp=-CCe .
C,+C,
Substltutmg Egs. (i) and (ifi) in Eq. (i}, we get
C +Cy= _T5 GG,
: 4 i +C,
= TANC, + C=T5CC,
= 4C2+4CE4+8CC,=15CC,
= 4C2+4C5-7CLC,=0

On leIdlng bath sides by C2, we get

2
4+ 4[C_‘] - 7££= 0%
; C, .

. t 2 v

o 4{&2] —7[C2)sa=0
C, C, :

_f&=x,then4x2—7x_+4'=0

1
By using the concept of quadratic equation,

_h+ I _ 47 + _
o b+ .{b ‘41c:)x=7_1f49 64
2a B
7«»\,"15 7 4 15
P! 8

b
il
al

2. () Let, equwalent capacitance of two capacntorsC and C2
connected in parallel be €, and equivalesit capacitance of same, "

1. (d) Given, distance between centre of ring and sphere, d = VBR
. Gmd
(d?+ R? )3’2

(i)

- .;.(i)

Sy

i)

3.

{b) Given, work done by gas molecule,

W= azBe—sz.’kT

Here, x is d|5piacement kis Bolzmann constant, q.andf are. . .
constants and T is temperature. )

Dlmensmnal farmula:of W1 = [MLzT"'Z]-‘ U
Dlmensmns of [P = [ML"‘I' 2

~

. rML2F 2-|1.f2 R : . .

= o= [ ; J _ o

The term [emﬁx m]should be’ dlmen5|onless ie IM°L°T°] S
= [BX} [M()LUTO] ' '

= '\ [Bl—m B i)

) (c) By using Rydberg's formula,

Energy of gaseous molecule (£} = :27-1'(‘!"-
= [ = [E1/[T] = IMET ']

Substltutmg the value of k in Eq. (i), we get

IB) = MET KK
1]

Substituting the value of B in Eq. (i), we get

M2 e
=] T

{MT‘21

where, R is Rydberg constant. : ‘ . -
For wavelength of third member of Lyman series n2 =1 and n1 = 4
' I S T D A R 3

Gl Y

For wavelength of first member of Paschen series, n2 dandn =4

gl o1 T,
SRR EINT R

On diwd;ng Eq..(i1) by Eq. {i), we get

111 '
Moot Tel_ 7n 7.

Ay 1. 11 915 135

. (d) Given, height of object, h, = 100 cm

Focal length of mirror, f = 40cm
Height of image, i, = 25cm

Nature of image is erect means virtual.

~ As, b is less than h,, so mirror used is convex mirror.

Hence, {d) is correct option, i.e. image is virtual, epposite and mirror |

*is convex.
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6. (d) Given, radius of earth =R IR TP Let T be the time period of revélution; m, @ be the mass and angular

velocity of Earth.

Distance of chord from centre of earth = 1

F=mao®Re—
FE

NIE

2 1 2n
= W o e = ) = e 0T
R? T R

= T = R?

10. (d} According to Kepler's second faw of planetary motion, areal
velocity of every planet moving around the sun should remain
constant in elliptical orhit.

Let x; be the radius of inner circle and M be the mass of earth. 11. (0 Letv, and v, are the speed of P-.and Q after collision.
o’ (effective mass of earth) = M_ 4 o By using law of conservation of mementum, : '
~nR? o Y M+ Mgl = My + M,
:-’ m’.=Mx13 L = ' ‘Ma{i/’:T‘;())=Mv1+mv2
R = e

=v, . : ‘ ()
1f F is the gravitational force exerted by earth 6n particle at position x ) R

and  be the angular velocity in time period 7, then and by using law of conservahon of Energy,

1 F] 1 P 2

F“G"%”rp"l—wc"? ;:;"13 5”’1“1 +2m2l12-—5m,v1+2m2v2
o m(_DZX1 - GM}"’G : : R = Mu? + 0= Mv12+ mv2
R o e = Mw? = v = mvi
= = C‘;—’:\:’ £ 1 :‘_ : o L :: (l) = Miu - Vl)(u + V1) /'(m V‘; . . i " i)

2 S Substituting the value of M ——L° vi) from Eq (i) in
Since, @ = 2 and GM = gR? . moe
T & Eq. (i), we get

Substituting the above values in Eq. (i), we get .. L Vol +vy) = v§ '
3 . . iy
- L Oy - = wrn=ve o
T R g . ‘ M>> m
- vi=u
7. (a) Given, i = i sinat +. rzcosmt o T C
. - and v2-2u"'
Let/ s be the rms current. Hence, option (c) is the correct.
G
P it+ 2 ~12. () Given, mass of solid sphere = m
e 20 Radius of solid sphere = a :
. 1 ' 2 " Side of square = b :
= Irms = T G+ i) Let!,, be the net moment of inertia of system

R 2
B. (h) Given, density of materlal p Moment of inertia gf‘.sp.here., ’f = Ema

Butk modulus of elasticity = K

“and applied pressure = p © - RIS SRR T OIS
Let change in valume and density be AV and Ap respect:veiy and
initial volume and depsity be V-and p. Sy e

Axis of rotation is BC.:

Since, K = —AV B S ()
v
_and density (p) = _massm)_
© volume (V) ; :
Ao AV s
PV e - C
Su_bstituting it in Eg. (i}, we get _ : oo
AV _p_Ap - ‘ - L o : Moment of inestia ofany bodyatdlstance, L
: _PP ‘ R : : - Lo '
Ap R o e ;-4(% ma2) + 2(mb‘2‘):.
9, (a)Gwen, radlus ofctrde R T ) R S 8
_ 1 C ) Ce = et = :ma +2mo
Central f:;tltlﬂtlsforce is, F e pi e s SRR :
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13. @ Gwen, in YDSE, the separation between two slits, d =2 mm .

=2x107m
Distance between slit and screen, 3=1m

Wavelength of light, &, = 500 nm
=500%107°m

Let B will be the fringe width
_AD._ 500x107°x1 _ 106

(c) Given, length of condictor =1 -
Charge on conductor= Q.- . .-
3

According to figure, OP = a = _E"L' Q= % '

L

= Jort+ 0Q? e
2 B 2. T

= PQ = (ﬁl’.} +[£) - _iLz"i--!'—:L

: 2 2)- Va4

Let PQ =

and F be the electric field at pointP.

Since, E (due to finite wire} =_,{<~7£(sing1)1 + singy) : :.-;...{i}

wherek Cou!omb’s constant— !

TG
A= Iinear charge density = % Lo
Li2 o s
and sindy = sind, = - =~
4 % L2, R T
Substituting the above value in Eq. (i), we get
=1 Q _ 1 Q-

a 41:2”_@__2«/57;:_—:0? '

(a) Let series equwalent of spring constant = k e.' and T be the time
period. : '

In SEI’IES arrangemen L = 1— + l
‘ :keq ko Kk
= 'i=l+l=£=>keq=li
-keq. k1 k koo 2
AS, ) T =

MJE
SR L

. where, m is mass of body connected w1th spnng o

= . T o, l
. -.and o e Ez'f'?ﬁT

- Heat energy per unit volume =

16. (o) Let, Q = heat current,

k = thermal conductivity,
A= area,
| = length of capacitor
and A8 = change in temperature.

o KA%e a0 cred
i R kA
= 92~9=9~.»91
R, R
= RO, — RO =R P ~ RS,
- C e e='R132+'R291 .
R +R,
(b) As we know that,
1 _ 2using

Resolving power of microscope = — =
8P T A

1
i.e. resolvmg power oc T

and since, wavelength of electron emltted (Ao < wavelength of
visible [ight (A,)

2 Resolving power of electron m:croscope > Resolvmg power of

OpthEl| microscope.

.. Hence, option (b) is the correct. . i
. (d) Given, energy gap of LED, E="19 eV

Speed of light in free space, c =3 xiOams

Planck’s constant, h = 6.63 x107* j-s
he .

~ As we know that, E—T :

= A= ’L
. E LR H

_663x107" ><3><10a

19x16 %1071 -
=654x10%m
=654 nm

As, wavelength of red light is 600 nm.

- Required wavelength will be of red colour.

(d) Given, radius of small drop =r
Radius of big drop = R i
Surface tension=T

and mechanical equivalent of heat=J -

- As, small drops combine to form big drop. -

. Volume of big drop (V) = nx Volume 'of small drop (Vs)

ey A ard =n 2 g
. 3

= nrd=R3

= - R o (),
A7

Surface energy of small drop (Eg) = Surface tens:on (T) X Area (A)

o S Esmnx4nr:'7'
and E = 47RT

“"" Now, change in energy will be

AE=Ey — Eg = 4xT(or® — R}
AE _ 4nT(or® = RY

Jx=mR e
3
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20.

21.

.22,

(d) Given all resistances have same résistance R.
Now, we can redraw the circuit as below

A=R;
MA—F-.

Let resistances be R1 . Rz, R, and Ry

R Ry
R_ R, _ e
So, circuit will behave as a Wheatstone br|dge and no current W[“
flow through middle resistor. . : Lt
o R+ Rz) Ry + Ry)
SR+ R)+ Ry + Ry
R+RR+R
R+R+R+R

=R

=60kg

Downward acceferatlon of lift, a = 16 ms™

(492) Given, mass of man{m)

Let 7 be the tension in the rope connected wnth lift, g be the
acceleration due to gravity (10 ms™).

As, lift is moving in downward diréction’

mg’

mg—T =ma
= T=mg-~ma=mg -3
‘ = 60(10 - 18)
=60x8.2
: =492 N -
Hence, the welght of the man durmg downward acceleratlon is
492 N. _ :
{300} Given, charge passing through circuit, g = 20 C
Potential difference between. two plates,
V=13V
Let W be the amount of work done by battery.

[from Eq. (i)}

23.

24.

25.

(20) Given, forward resistance, R, =50 Q -
Reverse resistance, R, = infinity

Battery voltage =6 V

According to circuit diagram,

6V

In this case, diode D, is forward blased whereas. dlode Dyis reverse
biased. . ..

.50, Dy will act as open gircuit,

By using Kirchhoff's voltage law,
< b~ 501301 =120 =0

= 6 = 300!
- . & .. 1
=2 J= =
. 300 50
=-2—=002A ZOmA
100 ‘ ,

Hence, current through120Q = 20 mA

(137} Given , power of buib P = 1000 W
Distanced =2 m
tfficiency of bulb = 1.25%,
£ = 8.854 X 10‘”CZN“‘ ul
c=3x10% ms™
Power{F} 1

-~ Intensity, () = =— (o
v ArealA) OE

= 125, 1000 =lx8.854$<10"‘2x51>&3x10“

: 100 4m2)* 2

= = Cd 125 _2___~_g o
161 3854x10"‘ 3.
us.mc*’. .
=137x107"'NCT orVm™
x=137

(500) Given, mass of box, m=2 kg

" Force, F = 20i + 10] N

Initial speed of box, u = Oms™

Time, t =105 e

Let acceleration of box is a and displacement along X-axis after 10 s
is 5.

As, ,F =ma )

=  a=f2200100 6y 55 me

By second equation of motian along X - axis,

1
S = UL +_Eaxr2.
s, =0+ %xm_x(w}z: 500 m

Hence, displacement along X-axis after 10 s is 500 m.

W =gV =20x15=2300}
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"(3.33) Given, mass of block, m = +/3 kg - +~
Coefficient of friction, u = 1/343
According to diagram,
N Fsin60®
p=1/3V3 | F
| m=Rxa oo
F cos 60°

Weight (w)=mg

-Let F be the force applied on t"he_lbody,

w be the weight (= mg),

=1 N be the normal reaction.

27.

Friction force f = uN

For no movement of body along X—a><|s, ‘net force along X-axis should
be zero. .

If, F, be the net force along y-axis then it will also be zero because
body is not accelerating at-all.

N = Fsinb0° + mg _
= N=§F+10~ﬁ i)
Similarly, f, = Fcos60® — UN = 0
From Eq. (i),weget‘- : RN B
= L "F3F+10J“ = -
2 3J“ ) o
F_F_10
p=-] B
2 63
’ rF F_10
= L=
6 3
= F=10N
Given, F=3x
= x=Ma3s3
3

(25.5) Given, volume of Tst chamber, V, = 4.51
Volume of 2nd chamber V2 =55L

= 3mol
py =2 am,
ny,=4mol
p2=33tm

By using ideal gas equation, pV = HRT | .
PV + pV; = piV + v, B
2x45+3x05= px‘]'o -

=
=3 3 +165=10p

28.

29,

30.

- 253 _
10
p=255%x107" atm

Hence, x =255 atm
(1215} Given, mass per unit length, i = 0135 g/cm

Transverse wave equation, y = — 021sin{x + 30t)

. From given equation, © = 30 rad/s, k=1

Speed of wave, v _%j _%9 =30ms”!
Also, v = 1
6
= T=vi
. ; -3
T = (30)2>< 0.135><;0
10~
=900x 00135
=12.16N
=1215x1072 N

Hence, x=1215
(400} Given, initial quallty fa(:tor (Q ) =1 00

Let initial inductance (x, ;) = x

- Final inductance (x) = 2x

and initial resistance (R ) = R

Final resistance {R;) = g

Final quality factor_“—: Q;

- X
Since, Q; = —RL
2X
and Q; = S04 3
"TRI2 R
= Q,_i;i=4q- ='4x100 T
) -400 -

Hence, final quality factor w1II be 400 o
(33.33) Given, maximum amplltude A = 16
Minimum amplitude , A, =8 '

Since, modulation index = Zimax

‘Hence, x=33.33




O CHEMISTRY
1. (¢ Neoprene is an addition homopolymer of chloroprene.
Cl C!
-—--@HrklcjrCH /’E;?CHH \fCH@---— 3

Chloroprene ‘[ Polymerisation

: ?I
—Eng—c CH——CHziL

‘Neogprene. -~ *

2. (d) The given reaction take place as follows’

(l) Ammonia (NH ;) reacts WIth H,O and CO to glve ammonlum

carbonate [(NH ) ,CO;1.

2NH;+ H,0+ COp-—> (NH,) €O,
(A}

(u) -Ammonium carbonate react with water (H,0 and- CO2 to give

ammonium hydrogen carbonate (NH4HCO3

(NH.), co3+ H,0+ CO,—— 2NH4HCO3
- ]
3 (m) Ammonlum hydrogen carbonate reacts wnth sodrum chlonde

) (NaC!) to give ammonium chlonde (NH ch along w;rh sodium

‘bicarbonate (NaHCO,).
'NH4HCO, + NaCl—— NH,Cl + NaHCO;

. <
S0, A-Hs0, B - CO,’; C -NaHCO,.
"3. (d} Ozone is a strong oxidising agent like NO,. In

troposphere both O; and NO, react with the uhbumt:hydrocarbons

* to produce the chemical components of phiotochémical smog, like
formaldehyde (HCHO), acrolein (CH == CH—-—CHO) and PAN or
peroxyacetyl nitrate (CH 3—€II—O—O——NOZ). )

Hence, in troposphiere, the presence of ozone generates
photachemical smog.

4. (a) Here, {B) (€) and (D) are p- block elements of the 2nd penod
-(D) —p' conflgurat:on —)- B of group 13
(C) —p confxguratlon — N of group 15
{B)— p* confsguranon —) O of group. 16 -
Stability order : LEi_l > p? -~ ¥ -
: Hali-filled " ‘Partially filled

We know, ionisation enthaipy (AH) o< stability of ihe subshell
concerned. :

. Therefore, halfilled-subshell is more ctable than partially filled. -
CerAH orderisc>ba>d :

{A) is a s-hlock: element (graup 2) of 2nd perlod wnth

_ -confaguratuon — Be of group 2 Efully filled; qtablﬂl _
.; So, the correct order of IE or A, H {ink} mol") of the 2nd perlod
i.elements will be” : SRR RN

B Be o NT
e (j') l (T) (I}. '
ERAY Ty il ey

> [801]:-“ 899} '[1319]‘ : '[1902} '?‘i

The correct matchlng is (A)-(if), (BMiii), (C) {iv), (D) (:) .
Note The order of IE, or A H, of Znd pesiod elements |s '
L|<B<Be<c<0<N<F<Ne-" ’

8. (a) Assertion is taiqe but Reason is true.
Corrected Assertion Diple-dipole interactions are purely covalent
interactions of dipolar covalent bonds.

Ends of dipoles of a polar covalent bonds possess partial charges (5%
and 87) which are less than unit electronic charge, e =1.6 x107°
6. (a) Statement A is true. Heavy water (D,0) is used in

exchange reactions as a tracer compound for the study of reaction
mechanisms.
" eg. NaOH + DyO-—> NaOCD + HDO -

Statement B is true. Heavy water is prepared by plolonged
exhaustive (multi-stage ) electrolys:s of ordmdry water (H 2O)
' containing NaOH,

. Statement C is true. Heavy water has h:gher b0|[|ng posnt (374 4K)
than ordinary water (373K).

Statement D is false. Because wscosrw {in centlposse) ofD O is
greater a. 107) than H,0 (0:8903). -

‘ ':'So, Jtatementq A, B and C are correct (option a)
“:Fu "(d) Number of radial nodes =17
En = principal quéotum number, f ;'azimuth_zrl quantum n:‘limber]

MNumbker of angu!ar nodes = |

(n I-1y f
‘(a}3pn~3|'#1) =1 ) 1
(D Afn=4,1=3 = O 3
(©@4din=4,1=2) = 1 2
() Sdtn=51=2 = 2 2

So, 5d-orbital has two radial as well as two angular nodec. (opnon-d)
Note [ = O for s-orbital, | = 1for p-orbxtal | =2 ford-orbital and [ =
for f-orhital.

8. (b) (A) Kernite (Na 8,0, - 4H,0} is sodium tetraborate tetrahydrate.
it is also called rasovite. Kernite is also written as
Na,B, O OH), - 3H,OC

It is an ore of boron {i).

(B) Cassiterite (SnQ,) is the oxide.”
It is an ore of tin ().

{C) Calamine (ZnCQ,) is zinc carbonate. it is also called smith
sonite.

It is an ore of zinc {iv).
(D) Cryolite (Na;AlF) is sodium hexafluoroaluminate.
C7 T lvis an ore of fluosine (i)

So, correct match is (AX(ii}, (B)-(}, (C-Gv), (D)-(ii).

s 9 (b) Phenolon reaction with Bryin'C5, /273 K undergoes an

electrophilic substitution reaction by Br ™ (alectrophile) in‘aprotic
.. salvent (5, to give 4-bromophenol as the major product. -

Phenol

Br .
4- bromophenol 2 brornophanoi
(major, (A o (m:nor)

. Phenol on reaction With CHCI3, NaOH foi!owed by hydrolysrs gives
X sahcylaldehy{!e asa ma,or product
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It is Reimer-Tiemann reaction. It is also an electrophilic substitution
reaction of phenol by dichlorocathene CCl, (electrophilic).

CH OH
i i CHO @
Phenal 2-hydroxybenzaldehyd '
‘ y rogy enzaldehyde CHO
4-hydroxybenzaldehyde

or
{minor)

@ CHC@ NaOH

(u) WroT 13.

) Sallcy!atdehyde
{major) (B) _ ia.
(d) Statement }is true, i.e. a mixture of chloroform and-aniltine can
be separated by simple dlstlllatlon Bonllng points of chloroform
(37K and aniline,
(457 K) differ largely So, on boiling the mixtuze, vapours of CHCl,
are formed first which is then condensed to pure liquid CHC,.
Whereas, the vapours of aniline will form later and liquid aniline
_can be collected separately. _

* Statement Il is also true, Le. aniline and water can be separated by
steam distillation technique. Aniline is steam volatile but immiscible
with water, So, a mixture of aniline and water will boil close to but
below 373 K. After distillation, the mixture of aniline {(bottom.layet)

jand water (top layer) can be separated by separatmg funnel.

' 50, both statements 1 and 1l-are true (option-d).

15.
K ‘__"_“:',compound Bisan aldehyde ora ketone Agam B does not give
" Tollen’s tést which indicates that. 8 i |s a ketone but not an aldehyde.

(i) SO +H,50,— sozT +H,0 + 507

K, Cry 05 + SO, + H,50, —>Cr2(SO ) +K,80, + HyO
{Orange) X Y~
{Green)

{b} Statement (b} is false whereas all other statements are true.

There are two methods for estimation of nitrogen in an organic
compound which are Duma’s method and Kjeldahl’s method.

~ S0, the statement in option (b) is false.

{d) Deficiency of vitamin K increases blood clotting time. So,
vitamin K is helpful in blood clotting. [t is a fat-soluble vitamin.

Vitamin C is used to prevent and treat scurvy. It is a water soluble

.. vitamin,,

Vitamin B are also water soluble and play s:gmflcant roles in cell
metabolism and synthesis of RBC. .

Vitamin E is a fatsoluble vitamin. DEflCIency of it may cause
increased fragility of RBCs, nerve problems and mascular weakness,
Vitamin E is d fat-soluble g :

anti-oxidant which protects cell membranes

{d) Compound BICHO) reacts with hydroxylamme (NH,OH). So,

L So, B is
11. (d) When 1-bromo-prop-1-ene reacts with NaNH2 (”3
(a strong base), J-elimination or dehydrobromination, (-HBr} takes
place to give propyne in next step. When propyne is passed through - CH, _2&;_552(}1_3 © Hao)
red hot iron tube, cyclic trimerisation (aromatisation also) oceurs to e
produce mesitylene {A} as major product. . Compound A (C4HSCI2) isa dihallde whlch undergoes hot
.+ ..hydrolysis (H,0 /373 K) to give B, a ketone. Sa, A is a non-terminal
Stept (N “.geminal or gem dichlorideand Ais . . . . :
ol Br ; €l L
e NaNHQ — T :
Ot V \ e O c H CiHy;— G-CH,CH,
Propyne - N o
) . .. cl, U
1-bromo -propene
cao T {CHCly)
Step II 2, 2-d|chlorobutane
The reaction can be computed as,
S CHyne \>\C/CH3 HSC CHy o P!
' ' Red hot ()
3CHz—C=H ~— | —_— I oH0/73K i
S ¢ e |r%r%u?tgo “/_D (EH CHG_CI_CHECHSH%%F-} CH3_C!‘/—CH2CH3_)CH3__C““CHQCH3
o | | ‘ @
CH : CHj Cl _ _ -(OH : 2-butanone
Sl {A) fofA) e e .oof Butane-2, 2-diok{unistable) -
. --(Majf)f) 2, 2-dichlorobutane [Non-terminal gem-diol]
- Mesityleng or ‘ ’ : :
_ - 1,3, 5-imethyl benzens  16. 7 (a) In the set of fourdead compounds PB-{If) compgdunds are PhO
e ST and PbSO,. PhQ; isa Pb (IV) compound whereas Pb O4 is a mixed
12 (¢) Gas, X turns aC|d|fled dlchromate (K Cr2 ] green that means it is N\

areducing agent.

Cr () from compound KZCré O, on reduction changes its colour

from orange to green which is the colour of Cr (lll) compound ¥ .

SO2 can show both reducing and oxidising properties wi1ereas;+56C)3

cannot show reducing property because of highest group number
16, oxidation state (+6) ofsulphur in 50,.

So, Xis SO,. E

As, X reacts with KZCr207 in dil. H,50, medium, the green coloured

Cr (1) compound, Y must be Cr (lll) sulphate or Cr2(504) ' '
50, Y s Cra{$Q4) 3. . o Bl

The overal| reactions can be’ shown as:

Dil. KaCraQy
(Compound) F O,(g) ——-—~>Cl’2(504)3

okide of Pb ) gnd Pl (V) i.e. 2PbO-PBO;

Pb is a member of group 14 and it shows +2 and +4 oxidation states.

-“But due to inert pair effect, Pb?* is rnore stablé than Pb**: So, Pb (IV)

compounds are strong oxidising agents as Pb* ¥ gets easily reduced
to more stable Pb**.

Pb** + 26 — Pl:»2+ AG°< 0 (spontaneous)

So, PbO, or Pb,O, can be the compound A But out of these two
compounds only PO, is used in lead storage hatteries where a grid
of lead packed-with FbO, acts as cathode and also it is amphoteric
in nature It reacts with both acids and alkali. :
S Co 42, )
(i F’bC)2 + 9HCI——> PbCI2 + CI2 + HZO o

Here, I’bO2 acts as a ba51c oxide as well as an ox:dlsmg agent.
(i} PhO, + 2NaOH— NaszO2 +H,0 .

Here, PbO, acts as an acidic oxide.

Water seluble SO salt... dil. Hy 504

(Green)

5o, the compound A is FhO, (option-a),
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17. (d) In oxides, MO, (M is.lanthanoid metal} only four lanthanoids

exhibit + 4 oxidation state. These lanthanoids are praseodymium
(Pr, Z = 59), neadymium (Nd, Z = 60} terbium (Th, Z = 65)
dysprosium (Dy, Z = 66).

So, Yb {ytterbium) option (d) does not form MO, type of oxide.
Note The common and predominant oxidation state of lanthanoids
is+3. Consequently M** compounds are strong oxidising agents
which changes to the common +3 state. Similarly, lanthanoid
compounds of +2 state have a tendency to show reducing property
as they get changed to +3 state easily.”

18. (d) Statement | is true. Because of closer proximity
(1, 2-positions) of —OH and —NC, groups, onltropheno] shows

intramolecular hydrogen .bonding.

H,,——> Intramoleciilar
L
o, (1?3_ H-bonding

N
--\O

o-nitrophenol

So, o-nitrophenol exists in monemeric state and becomes steam
volatile,
Statement Il is false, because; due to the presence of intramolecular
hydrogen bonding, boiling point and:melting peint of o-nitrophenol
will be lower. -,
Note p-nitrophenol is- the posmonal isomer of o-nltrophenol
p-nitrophenol shows intermolecular hydrogen bonding and so, it has
higher bmlmg point, rneltmg point and water soiublllty

N

Intramolecu!ar
] HO@

H-bondin
on g Olrlllll ’
- p-nfirophenal

19. (o) When 3-ethyl benzonitrile undergoes photochemlcal reaction
{UV) with bromine .
{1 equwalent} we get-a monobrominated product

1 bramo -1 (3 - cyanophenyl) ethane (A) as the major product.

Bre. . .
 CH,—CHg N CH=CH,
' _Brp(ted)
UV light
<~ SCN 7+ -HBr CN -

3-athyl benzonitrils © T BV :
. TR 1-bromo-1 (3-cyanophenyl) ethane
’ (Major) .

“The reaction follows bEnZyllC free radical substitution mechanism

which has a 2°:benzylic free radical intermediate {stable dye-to.
resonance with the benzene ring}. .

(i) Initiation step In this step radicals are generated:via h'omolytic
f|59|0n of covalent bond
B‘rlf:ér Br + Br ‘

(||) Propagatton step 3-methy| benzonitrile reacts with bromme
radical to give 1 bromo—1 (B{yanopheny[) ethane.along with H®.

CH——CHa +Br ————) H—CH3+ H*
AN .
) CN Benzyllc Cérbon | ‘ .
(|n) Termination step H and Br* reacts to form HBr
W H' ¥ Br - HBr

" 22,

(ol CH—CH
o TR 50 penaylic

Intermediate :
. free radlical

CN-

20. (d) The amine on reaction with benzene sulphonyl chloride
(Heisenberg reagent) produces a compound insoluble in alkali, it
indicates the amine is a 2° amine. i.e. all options are possible except
option {b) which is a 1° amine (CH3CHNH ;).

As this 2° amine can be prepared by amimoniolysis of ethyl chloridé,
the 2°-amine should have at least one ethyl (C;Hs) group.
(&) Ph—NH—CH,CH ,CH, does not have ethyl group.
{c} CH,CH,CH,—NH —CH, does not have ethyl group.
{d} CH,CH,CH,;—NH—CH,CH; has one ethyl group
So, option (d) is the correct answer. -
Preparation CH,CH 2CH2—NH—CH 2€H; by ammonolysus of

CH4CH,C|
C O oGl
CH3CH2C!—> CH3CH —NH Uik
Ethyl Ethanarnlne - (n-propyl chloride) -
chloride

‘ CH3CH;—NH —CH,CH,CH,
i-(N -ethyl}-propanamine . '
(2 J

Heisenberg test of CH 3CH l—NHu—«CH2CH2CH3 or Et—NH—nPr

| f ™
CoRRNR 9, B S-ph + HCl
| {Heisenberg - N
; “nPr O

nPr reagent)

No acidic H-atom attached
with the nitrogen atom, )
hence, it is insoluble-in alkali, .-

(200) For the reaction, A + B=—=C + D

AG® = AH® — TAS®
The reaction will be sponianeous when AG®< 0,
i.e. |TAS®[>}AH®| ' :

21.

[Given, AH®= 80 kJ mol™"; AS°=2T j mol='K™)
5 R Iy
|Aase] e

T?> 4x10* K = T>200K

So, the minimum temperatyre i at WhiCh the reaction will be
spontaneous is 200 K,

© 80%1000 ] mof”
Ty ol KL

(7) Non-zero digits are always significant.'Any zeros between two
_significant dlgits are s:gmflcant .

. Zero's between 5 and 2 are all s:gmfncant
50000020 X107 _

(Number of significant figures = 7)

23. (50) X— Y, it is an exothermic, reactlon whose AE or
AH = —20 kJ mol’
o T JEf
Energy 2 R
- {PE) | Reactant T
T iX) A
" Proguct (1)

Time — Yo
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Gi\ren, activation energy of the forward reaction (X -» Y).,
E; =30 k| mol™*
Activation energy of the backward or reverse reaction (Y — X),
"E® can be caleulated as, _
CAH=E B

= ES = £ —'AH = 30 - (~20) = 50 k| mol™

(25) In the reduction half-cell, )

MnOj +- BH* + 58wy Mn2++ 4H20
Tmol o - 5F

S5mol .t "25F..-

As one mole of MnOj required 5F:of charge,

24.

5 moles of MnOy will require charge,
Q'= 5% 5 Faraday = 25 Faraday
25.

(7} For 1 mole of a real gas, the van der Waals’ equation is, '

i

At very high pressure, the equation becomes, .
PV~ B) = L .
Vm -]

= V. =RT +pb =
P P RT RT
= z —1+ pb [r Z= PV = compressibility]
S RT RT .. =
8Z) _ogp b b _xb - {Given)
3p )y RT ~RT RT :
= e x=1
26. (73) ¢ - ABygYT— Alg) + 2B(g)
t=0 1 S0 -0
t=ty (1-x%) x X
(Emole}, =T-x+x+2x=0+24
Partial o
pressure L. X _p —ZMXW“P
: S PV t2e 1420
S {atm): . . R

[ p = Total pressure at equilibrium = 19 atm]
Now, at equilibrium pV = (1 + 2XRT ’
_ . 19x25
0082 ><300
[V 25 L R=0. 082 L atm mol” 1K_1 T 300K]

193 -1
« _Paxps _ '[”2"] (+ )
o K

L X E e = (465
X
Pas, -
’ : 1+2x

="4x'3'xp'3; 207" _
(+29° (T-xxp
1 % (01657 x (19)2
_(1+2x0465)2x(1—0465)
S 7285 X107 atm = 73><10 = —xxm“2
X“’73 ’ i

=3

“4x3 % p?
U+ 202 %0 -9

= 0.7285atm

- 27, (6) In basic medium dlchromate fon (Cr,027)

- changas in chromate iQT_lV(C!'-O ). Oxidation state ofCr in Cr04 is+6. -

L 9RB

28.

29.

30.

D:chromate and chromate equ:!lbrlum depends on pH of the
medium as

e OH'(pH>7)
Cr, OF S Cr
ag - HipH<R [aq)
(Orange (Yellow)
(18) Number of motes of 50, passed .
13, ‘
o= EY = ]M =9816%1 0_-3ITlOI
RT 0082 x298 .
= 0.00916 mol
Number of rrroies of NaOH in the solution, =
mn= 100x01 _ 1% 1072 mol-= 0.0Tmol
100 .

2NaOH + 80, —5 Na,50, + H,0
2 mot 1 mol . Tmal
01 mol 0075 mol . 0.05 mgl

Here, NaOH is the limiting reagent as it.will‘ leave
{0.00916 — 0.005) mole of SO, after the reaction.
S0, number of moles of Na,50, (solute) produced in the solution,

, —5x001 0.005 mol

It is added into 36 g of water to observe the colligative property,
Relative Lowering of Vapour Pressure (REVP). -

No. of moles of solute (Na,503) = 0.005mol =

No. of moles of solvent (H,0) = 36M8= 2mol

For Na,50, van't Hoff factor, i = 3, as.. '_

Na,50;— 2Na* + 5073 [()f, =1, strong electrolyte]
1—-[1+0t{n =0+ 1><(3—1)]—

Id
n;

The RLVP equatlon is Q = xsnh,[e %= xi
p° Lo E g
Lowering of VP (of the solution)
0.005
-2+ 0.005

=—2 _xixp®= x3x24'm'rn’:0ng'
no+ _ o '

= (0.1795 = O18mmong-18x1O"2mmong

=xx107mmof H = x=18

(2) Number of moles (i of O, adsorbed on 1 2 g of Pt = %132_ mol

Volume (V) of O, adsorhed on 1.2'g of Pt

312, 00s2x300
33

: AR =0082 Latmmol "K', p=Tatm, T =300K]
= Volume of Q, adsorbed per gram of adsorbent (Pt) in -

=239 _qe0g1~21
EPE :

{0) IMn,(COY, 1 is a polynuclear mt—;taf r:arbonyl compeﬁnd. Itis
decarboxyldimanganese (0) which is made up of two square

- pyramical MRICO); units Jomed by A Mn—Mn bond The structure

of [MnZ(CO}m] is .

.CO co CO co
R I 4
OC ——Mn ”"——j—_Mn fCO"
S
OC co OC CO

Here no CO llgand isa bndgmg hgand So number of brldgmg coO -

s OrGry =Xt AN =—Jorx=16.

ngands infMnz(€S)gls ©- (zero,




5 MATHEMATICS

1. (dhaxfax {a_x(a *BY
=ax{ax[a-ba-{a-ab]

[Using, ax(hx ¢ =
ax[ax((a ‘ba ~|a|*h]
ax[{ax(a-ba) ~|al(axbh)]
ax[0-[al (axh]
-{affax{axh]

- |af {la-ba - (a-alb]
—-(a-bajal*+|al'b
0+al'b
=|al’b
2. (a) Let the coin is tossed ' times.
Also, let x denote number of times head oceurs.
According to the question, )
PIX=7)=P(X=9)
Using formula P(X =r) = "C p'q"™"
where, p = probability of getting head in tossing a coin =1/2
andg=1-p=1-1/2 —1/2 .
APX=7)=PX=9) - :

- o "e?,@j(;)“f f

= Lo, =, :
=>n—7+9—16[ C, ="C onlywhennhr+q]

2 _[ 14
PX=2) = C[E} 5

1 16
PX =2) =£(1J

_16><15[1)"’
T2 2
_ 2P %1515

{a-gh -

{a-bc]

[ a-b=0]

[ (a-a= |a|2}

216‘ 213
3. (a) Let Abethe mafr:ix'_as,fql_lf)ws, .

A= [Z b], since A is symmetric matrix.
c - o

blla b] [a*+b*> ab+ be
Now, A% =3 bi1a bj_1a +b% ab+b
e o [b c} [b 'c]' [ab + bc b’ +-‘c2]

Given that, diagonal entries of A% is 1,

i.e a +b2+b2+c ~1ora +2b2+c —1
Casel.2=0 R :

Then, 2b* + ¢ =1

. {a) ¢ = 0'gives! bz-—orb _+_— i

7

—0b—1/f c-0(2mamces)
'a—Ob——1/v'_c-

by b= Oglvesc -10rc_+]
na=0bz0c=1 ;
anda—Ob 0c——1(2matr|ces)'

ﬁ:

e L arrt T Y
A =ar’(l 407 + 7 v
" Using Eq. {ii), _ L - .
.y ' (ai"’)2 =25
A

Case2. b =0, thena’ + c2 =1

(@ a=0thenc=+%1
a=0,b=0c¢=Tanda=0,b=0¢c=-1
This is repeated case.

() ¢ = 0, then a=%1
a=lLh=0c=0anda=-1,b=0,c=0
Again 2 matrices.

_ Thus, only acceptable-matrices are as follows

[0 o]fe oT[1 0]f-1 o]
0 1fie ~1fjo offo 0
Then possible number of such matrices are 4.

4. (0 Let the first term of geometric series be ‘3" and common ratio be *
!

r. :
Then, nth term of given series is given as

- n-1
T, =ar

Now, given that.sum of second and sixth term is -2;

ie. A ARl
2
= ar+ ar = 25
.2
= ar(l+r') = EE v i)
2
Also ‘given that product of th;rd and fifth term' is 25
e (T (T,) = . |
= (ar?) {ar®) ;_25 T o . |
= a¥®=25 .. N |
Squaring £q. {i), we get S e
- 25Y’ '
4+t = (—] S (i}
- \2 o o

Divide Eq {iii} by Eq (i),
' 2(1+I‘ )’ _(25°
a¥r®, 4(25)
" _25 L a4 42 = 25
e 4
41+ r® +2r“)—25r4=>4r —17r* +4=0"
48 —16r" -t + 4=0
Aret — 8-t (- ))_
et -
"Given,r* =401t =1/4 :
We have to find sum of 4th, 6th and 8th tefm, i.e. . . j
T+ To+ Ty=ar’ +ar + ar

SRR R

: Afso, we taker = 4 because given series n: mcreasmg andr’=2.
T+T+T_5(1+2+4) :
: = 5(7)
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5. (a) Let ‘¥ be any real number, then x = [x] + {x}, where[x] is integer - 25 = 2 + [i + 3 + }
| 2
part of x and {x} is fractional part of x. : _ ; 3 3 ¥ ¥
Then, x — [x} = {X}, Also period of {X} =1 . - 1 = g 1: 5/3 :![ i + 5 + . is a geometric series
160 100 1 : : s 3 1-1/3 3? .':’a3 :
Now, ¥, Ie“"”dx:_ h _fef”dx Lo : o _ ‘
n=ln1 a=lp ) | S Cwithr =173, sum'upto infinity ofthis series is= —2—,
[leference between upper and lower limit is 1 untt] o A e P-r
100 ! Lo o Lt EEP R g
- fe‘*’dx . _"e“’dx+ , Ie(xldx o . _ _wherea = first term}
o =24 [E} 2.3 "
= ex]I + e(x nI ot g 19%0 e 3 61 6 2
m(e-1)+(e—1)+ +(e 1)#100(e—1) ' 5 =nx2a? '
6. (b) Given, OA = Tunit, OB—‘IB umt 2 2 4 9 13
Since, O8 is diameter of C|rcle . _ _ S=1+5=1+ a = Y :
Then, radius () = 13/2 =65 uriits BT _ SRR
b el Y e i e e s B ﬁs:n(G +h] - cos(6 -i-h]
8. (@ lim2 |- —
S R ko +f3h (/3 cosh - sinhy |07
o et e e R 2[f.sin[g-+h}—.;—co{%+h)] _ &
g X ' = lim2 AV
' 2xvf_h{—cosh—2 5|th E
co{nJ s:n( +h)- sm(n) 0{E+h)
= Jim2 J 6] 16 6 - 6
Y = : ' 3h (cos- cosh — sin™ sinh]
Draw a line joining points P-and C ..whereC is the centre of the, 6 . o 6
given circle. . o N KA
DR G sinl = +h-w
Then, PC = radius of circle = 6. 5un|t§ . _ & = lim 2 6 6 I 2. sinh
OC = radius of circle = 6.5 tnis o h=d «fhco{h ¥ ] J_ hcosth+ ©/6) ] -
‘Now, AC =0C - 0A = 6.5-1= 55unlt
Then, using Pythagoras theorem IR R ES FEE 2 i sinh I'm ey
(PAY? = (PO = (AC)® _ B ERERLIN T cos(h+ 7.:;‘6)
=(6.5° - (5.5° : 2.
={6.5- 5565+ 5.5 R I S ' 3 cos(m/6)
=MAD =12 Tl _2.,2 4
PA =12 REa - 3 3 3 o
Then, PQ = 2PA = 2F S o 9, (b) Using Binomial expansion, |t5(r +1)thterm -'bé,"' e
Hence, area of APQB = 5 X Base X Henght} Ca L ' _ ”’C (b(ws)i;;;”{ﬂ o ,"')mo}' Lol
. rel
. ot
= Ly (PQ) x (AB) e ‘. :
..... 2 o . ) , mC () { 115)10 r (1 x)f.'w s
- lx(PQ % (08 - om e T o o -
2 T EUR R P P : = C ()"0 z:(x) E ; X)r:m
! (7.’-?."-?,- N ' '
E e . If thls term is independent of T, then we havem .‘Zr = Oglves, .
=124i2 = 24vr 3 sq umts N S = 9, (01 - |1 ) ! TN
7. @ leen S=1i% 2 + 1 AR ST Let f(x) (1 - %', to obtain its maximum value, we, have to,
: 3 3¥ 3 o AT - differentiate it and equate it.to 0. - ‘ :
Let, S, =2+ L +@ LR () ' e fN=0= (-1)e+ o _0
w Multiply, 1/3 inseries Equ (), - oo oodn T e s ' =S—x+ 2(1 =0 = - 3% + 2 0 . Z, o
S, _ 2.7 12 ; o 2 A2 N
| —3‘— =3 + 7 E N (1)) “ S | => _ x=3 and f (3} <_0 (Mammure value}
Sybtract Eq. (i) from ey, (i), we P R BT C 'Thu,,r greatest term will ha T e
S 2,5, 5 : _ : : Y e 2 102
S-Sttt L ""’cﬂﬁ—-W =2
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10.

(@ Letx be the number of bacteria at any timet.

Given that, dx . X - Rate of growth = CL
dt : dt

= == Ax = = kdt
dt x
After integrating it, we get . :
Iogx— M+ c v )]

Given, whent = 0, x = 1000 which gives o
log1000=0+c = c—iog1000 -

From Eq. (i}, we have

~ logx — log1000 = ?\.t orlo =Mt .. (i)
i3 g g( OOOJ \

Given that in 2h, number of bacteria |ncreased by 20% i.eswhen

t—2h X =1200 . ;
Put, t = 2 and x =1200in Eq. (ii),

1200 76)
o 24 gives, A -w—lo
g [1000) 8 ’ g(SJ

Again, from Eq. (i), .
' I'ci)g( X }iliogg :tl o
1000) .2 \5) .

or — =

1000

.. (it}

* Given, x = 2000att = k/log,(6 /'5), put m Eq (m),

11.

12,

pQ=

: Take first two terms of Eq. (|) e

2000 _ _ze{g)ed5)
1000
2=e"orlog2 =k/2
= k/log2 =2
k/log,2%=(2)" =4 ;
(o) LetPQ1, 5 35), Q(7, 5,5, R, K 7) 5(21. 1 2)

Given P, Q, R Sare coplanar Then PQ, PR PShe on the same
plane.

7 =i+ (5-5j+ 5~ 35)1« 61—30k
PR=( -1+ -5]+ 0 35)k (1—5);—2&2
PS=(A -1} + (1-5),+(2 35)kw(2)vw1):—4; 33k
- PQ,PR and P§ [je on same plane then
6 0 -30
0 A-5 -28]=0 .
21724 "233)0 o

Expand along first row, -
6[—33(A - 5 —112]1+ 30[2x - 1){1 5)] =

= 6(—33).+53)+30(27Lzm11h+5}—0~-
= BOAY - 528% + 468 = 0
= ST0M 88X+ 78 = 0
Gy el

Possible value of A are rooté of Eq. ().

Then, sum of all possible values of A = Sum of roots’ of Eq [0}
- (~44)

ey

B’ + bx+ c-.O sum- ofroots—— b/a}
© sin”x _ cosTlx _tanly. . '
a b c

sin'x _ cos'x

5A2-44x+-3-9‘é‘.0- B N (I

13. ¢

Case 1.

Case 2. Using2 2,2,1, 1,1,1 -

14.

::".‘-15. |

~© Differentiate Eq. (i),

0y

iy Yeosint'x o5 x . sin! x4 costx
‘ a b .a+ b
- - . .
sif Ty . -
= XoLov x. ®/2 [ sin” x+ cos x =T
a b ‘a+ b 2
= sin'x _cos"x_ m/2 tan'y
a b a+ b c
Using last two terms, -
tan”'y _ m/2 .
c a+b
» nc
== tan” vy =
2(a+ by
=3 2tan”y = 2
(a+b)

= COS_1 1_Y = _.EC_.. )
1+y%) a+h

1w 2@n’ty = cos! 1-y

1-y? e Y
D = o9 —
: 1T+y* ila+ b
e
cosl € _|_1-¥
aw b)) 1+ y?

{c) To form a seven d|gtt number with sum of daglts 10 all the dlglts
can‘tbe 1, 2 or 3..

Hence, seven digit number must have the folfowmg cases,
Using1,1,1,1,1,2, 3 ‘

. !
Possible seven digit numbers will be = % =7 x6=42

3x2
No more casés will be formed. '
Hence, total number of seven digit numbers possible = 42 + 35 = 77

{d) Given, Jf(x)—f(y)|< [x-y ¥

[ = fn |
I ¥
x=yl

Now, takmg the_ I|m|t,

i | 100 1) <lim | x-y |

X—=y X — y xay

ey o0  {using the definition of f*(y)]
fiy) =

[since, modulus value can never be less than 0]
On integrating it, we get :
fvy=c¢ (constant)
Given, f(() =1gives ¢ =1 ’
f(Y)—1VYER ERVE SIS HE FR R S :
From given options, f(ix) > 0 ¥ xeR s SatlelEd only. ;.
I-Eence answer will he option (d),

(a)leen curve isy = ;x - 5x! + 18x —-19x .-(i)

First, find the slope of glven curve i e dy /dx

dy. }

(4x3) 5(3x2} +: 18(2x) ,,19_
dx .

: _'a"" b

—2x —15x +36x—19 e
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18.

17.

SRS

T S e

Now, et f(x} = 2x> - 15x* + 36x — 19 is slope of the-'curve.and find
its maximum value as follows,
00 = 2(3x" - 15(2% + 36 = 6x° - 30x + 36
Equate (% = Oand solve for ¢, -
Gx2 -30x+36=0
X =5x+6=0

=

= ¥ =3x-2x+6=0

= - I x-2r=

= x=2and 3

Now, (%) = i(ﬁx2 —.30% + 36)
dx }

=12x - 30
Then, F42) =12(2) - 30=24 - 30
=-6<0
and f”{3) =12(3-30=6>0 s
“+ f(3) < 0, this implies *2" is point of maxima.

» Atx = 2, slope will be maximum.

Since, atx = 2 siope will be rﬁaximum; then y-coordinate will be,
(2)" -~ 52)° + 18( )? _—19(2)

—8 404 72 ~38=72-70=2
Max1mum slope occurs at point (2, 2).

(c)leenllnesx y = 0x+2y 32x+y 6

v\ Y
{0, 6) _
AN 22
0,3 5
Y A /1;)'7 > o
y D {3.0) i
0 X+2y=3
Sy=0 CsiyeN
v
The only triangle which include all three [mes is AABC
A(22) SRR
B{i.1) Ci3,0
Now, AB = fi2 =1+ (2= 17 =2

AC=Z 3 +@-0r=45 T
BC = J3 -1+ (0-17= '
=  AC = BC (iwo sides are syual) &

= AABC is isasceles triangle.’

(b)Y Given, P, = 3x + 15y + 3z ='9‘7' e
Pyesx—3—z<5 |
P'::~2x+10y+14z—5 ST

Consider plane P, it can be written as i

3x+ 15y +121z =% orx+ Sy + 72 =3

Again, consider plane P, it can be written 2 as,

19. @ leti= ‘j,_1

B w21

o Differéntiatihg both sides w.r.t. /x,

a+21

Lliae Blas )
(B) Given, A = fa+2)a+3 a+3 1
T lta+3la+ s ar4 1
Apply R, -» R, — R,
(a+D@a+2y a+2 1
A= (@+2@ 1 0]
(a+3)(a+4) at 41
ApplyR; - R, ——R _
(a+1)(a+2) a+2 1
A= 2@+ 1 ol
T o4a+10 0 2 0

i .Now, expanding along third. column
A=T14a+ 2)-(4a + 10)]—- 4a + 8 4a —10
=-2

e 2, . L P ’
COs de _::.‘ (I)

x
-xi2 +3

Using the properry,j' £ dx = J' fla+ b~ x) dx

~ cosin/2 = 7:/2 -
,= T2eml2=x
-Ri2 + 3 .
"2 cos?x
= J' oot e b cos{= X = cosx]
N +37F
2 oy a2 .
= 3 cosxx dx T o i
S 3 e SRR '
Adding Egs. {i} and (ii), _
: T2 costx L. "F Fcostx
21 = ‘[ - de+ J. x_-‘d-:-‘ K
"—mz]'+ 3 n:2 +3 .
= nj": (‘1 + 3) C:)S X dX rcos‘.‘xdx
-mi2 1+_3 : oemiz T
. " : .
= J' 1+—COS_2§dx ['.' cos2x=2costx —1].
U /2
i l[“; sm_2x] i 7[11]
2 2 el 2 2
= 20=mi2 = I= —

(d) Let P{a, b} and Q{c, d) z.llre';j'x‘ny fwo_points,
Given, OP = 0Q
ie.ya' + b% = c* +d*

“Sguaring on both: sides,

2abi=ced? o
R={{(azb},(c,dh:a" + b* =’ +d%}
Rix, y), 81, -1, OR=0S.. (equivalence class)

Thlb gw(,s OR = 4/x’ +; y and OF == «/_

=xtryl=2 {Squarlng"‘;n bo:th,n,sides)'
o Se{ )i 4yt =2}

(2) Given, y* = a[‘x+ «.,_;_a_} a»0 v e _ AR ::.,".f:..(i)

2% 18y—+. T4-z—=-5o0r A+—5Y'+ Sz = 52
* Hence, P, and P, are parallel. - ~

Ty E a0l E AT T T pvRasesount | | F Raves
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Use Eqg. (i) in Eq. () to eliminate the constant ‘@, ... N 3'(‘— 3 and el (=1 & 1.‘1 —4. 1% 30
=2y ¥y foy 19 e
dx dx

" Roots are 1, — w, - w’.
Then sum of 162" power of the roots

d _ dy .|d , o
yi- nydfy =2J5'YJ;"d—y ax A S = (02 4 (- @' 4 (— )
Ix . x Vdx . =1+ @ 4 @ o
Squaring on both sides, , - R ST D 4 (@) o
W+4@{QJ7%WQ=WTQ).“; _ =14 0% + (' . [ o =1]
CAd e e ) : =1+1+1=3
Thus, degree of above differential equatlon is 3 and its’ order is 1. 25. (45) Given, 30-°C, + 20%C, 4+, + 2.0, + ®C, = p. 2"
Difference between degree and order=3 - 1=2 ) . .
R This can he written as, i
22, (11) Given, 3sinx + 4cosx=k + 1 o Ll "
- (30-0"C, =n-27
Multiply and divide LHS of Eq. (1} by1132 42 5 ,22,
_:.;l'! e 5@5mx+ %cosx} k+1 R ' or E(3O—r)-"J C, e
: g D . Lo s r=0
= S{cosasin + sinocosx) =k +1 ' T & ap 0 20
= ¥30°C, - ¥r*C, =n2"
[Let coso =3/ Sthen smot —_1,‘1 —-@/5?= %] E’; ;3 : '
= 5sinix+ o) =k+1 {Use sinfa + h) = srnacosb + cosasinb] = 302 *C, - El‘ ®C,=n2"
= sin(x + o) = kel 00 : e
T 5 o o n Using combination p_roperties,
Letx =B . Do L . 30‘(2)30 . 301_(2)29 =p.2"
: L ki o bl : - = 30-@%2 -1 =n2"
Then, 5rn6—T L = 215-(2)% =p.2m
S 1550 <1 LT . = 15-(2)* =p.2"
- k+ 1 <1 Lil ey a7 L Comparing both sides,
i STy B ] nz153ndm=.3_0
i = -55k+1<5 oo ' = n+ m=15+30=45
; = -6k 4 A o 26. {1 Given eS‘"”.cosy.d—y-r e cosx = Cosx o - S (]
*. Possible integrat va]ues ofk are — 6 -5-4,- 3 -2,-10,1,2, dx . :
3 and 4. ‘. L dy _dt
]. £ sin y = h siny
i.e. Total 11 |ntegral va]ues ofk are possible for whlch Eq (i) hias™ cte { then 77 cosy - dx  di
. solution. Putting in Eq. (i}, ' __ ]
23, (Nlog,x-1.= Ing(x -3 glven) G &, [ COSX = COSX . ... (ii) {Linear form)
= Iog22(x—1) —Iogz(x 3) dx -

Then, IF = g =% = g
Solution of differential Eq. (i) is,
t-IF = Icosx-lex+ C

Using propetty of Iogarlthm-,_logb ¢t = ~Iogb a
c

= Llogx—1=log,x-3
- 2 sinx sinx
toe :jcosx-e dx -+ C

= o logyx =T = 2log,(x - 3 }

= fog,{x — 1 = log,(x — 3* . ‘ : Let ™% = e" i.e. let sinx = u then cosx dx = du
On comparing, x-1=(x~-3" g o _ = tﬂe““*=’[e“du+C=e“+C

or x=1=x* +9 —6x

Putu = sinxandt = ™
= esiny _.esinx - esinx + C
Given, y(0) = 0, this givesC = 0

= ¥ —7x+10=0
= %’ - Gx—2x+10=0
= (x-B(x-2=0
=5

ey e‘anir . eainx = es‘rnx_
X= 2 5 :> .esiny+sinx =' esfnx
¥ =2 (rejected) as x > 3 - siny + sinx = sinx
- x =515 only solution i.e, number of solutron is 1. o '.siny _ 0
24. (3)Given, x* - 2x* +2x—1—0 _ = y=0 -
. e L (=@ —20=0 T 0 . . y(n/ﬁ) yin/3) =yini4) =0 )
NS ok S S ST SRS R i ,U ﬁy(ﬁ)* ! ,U
c= o -t xrTm20 =00 _ Y 22703 s
L= (- - x# V=0 e

Vv '_=1-r- 0+0+0=1
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27. (8 Given (A, 2,1 be point on the plane which passes ;hrougb _ =1 {PR) % (AQ}
{4, - 2,2) and plane is perpendicular fo line joining P and Q. 12
P2, —21,29) ¢ et =X %2 =4
Q ~1,-18, 23) o A Since, only one curve is given, _Lhe.re assume the area bounded by

X-axis. Then, the area will be 47sq unit.

29. 2 Letl—f|51n2x|dx

~
21 ~BE-22)

Given, AB is perpendlculartoPQle AB- PQ 0
Now, AB = (4 - A)i + (-2 —2)|+(2—1)k ) 2[~cos2x}mz
=4 -Ni-4j+k ' e o 2

PQ-(—1+2)|-1-(—16+21}]+(23 29)k "[‘305"“C°5°1="("‘1""'1']'="2 o
1=2 : S

= 2I | sin2k Ldx [ sm2x is perlodlc functlon]
: :2’ jo sm2x"dx [5|ﬁ2x'|s 'posntwe m'range(O, TE/Z}] S _ '

=i+ 5 ok '
- 30. (1) Given, +3 cos’x = (3 = 1) cosx+1 xEIO TI:/Z]
Hence, AB-PG =0 e h
S G-NO O D=0 ~ ?echSXJ_‘ F_ei‘r Y
N 4-A-20-6= 0 ) . .- 3t? (3—1t+1
= h=-22 o e N
H 2 2 _ o
e (] - (354 (G (22 > e
11 n; 11 LT T = S -D 1 -1=0
=4-(-8-4=8 ; = -3 +1=0.
@ Given,y =|{x-1{~-2] " ' : ‘ Thisgivest:1andt=.“—1
Required area is area of APQR." : _ . . 3 T /
g L e Put, t = cosx, then T

-1
cosx =Tand cosx = —=
N
cosx = — 1/J§ is rejected asx E[O 1:/2]

Gl cosk =1

Smce XE [0 -2—] then Cosx = cosO

This gives x = 01s only solution.
Therefore, number of solut;on when X e [0 n/2] is 1.

AT




