SOLUTIONS & ANSWERS FOR JEE MAINS-2021
20" July Shift 1

[PHYSICS, CHEMISTRY & MATHEMATICS]

PART — A-PHYSICS

Section A

Q.1 A person whose mass is 100 kg travels from Earth to Mars in a spaceship. Neglect all other
objects in sky and take acceleration due to gravity on the surface of the Earth and Mars as
10 m/s>and 4 m/s* respectively, Identify from the below figures, the curve that fits best for
the weight of the passenger as a function of tme,

1000 N

Weight

JONL -y o

Options 1

Sol: g (at any point) = g (earth) + g (mars)
Since distance islarge |g | = | g (earth) | = 10
As we move away from earth it decreases to zero at a point where g (earth) + g (mars) = 0. Then it
increases at mars surface to | g | = | g. (mass).= 4
Aliter — at neutral point, g =0

Q.2 The radiation corresponding to 3 — 2 transition of a hydrogen atom falls on a gold surface
to generate photoelectrons. These electrons are passed through a magnetic field of
5%10°*T. Assume that the radius of the largest circular path followed by these electrons is
7 mm, the work function of the metal is : (Mass of electron =9.1x 107 kg)

Optene1. 1.36 eV
2 1.88 eV
3.0.16 eV
4 (0.82 eV

Ans: 0.82eV
Sol: Ep =13.6 i—i eV=13.6[1—l}=1.89eV
2 2 4 9

1 2
For gold plate, ¢ = Ep — KEmax



Where KEmax = %mv2
V=7

BgR 5x107%x1.6x107® x7x1073
" m 9.1x1073

\%

=6.15x10°

2 2 1.6x1071°
$=1.89-1.075=0.82¢eV

—31 5
KE, = Lmyz - 1,91x10 «[6.15x10°F

eV =1.075eV

Q3 A radioactive material decays by simultaneous emissions of two particles with half lives of

1400 years and 700 years respectively. What will be the time after which one third of the
material remains 7 (Take In 3=1.1)

Options

1. 340 years
2 740 years
3. 700 years
4. 1110 years

Ans: 740 years

. n2 i B
Sol: Given, A =——/year !
17700 % /

/n2 A
= [ year
1200 % Tc

n2  /n2

Mol = M + Az = a2
R =M T 27200 " 1400
1 1] 3m2

B P L
700 1400 | 1400

N_O = Noe_}"lotalt
3

2

l'year

1
n § = —Aotatt

11 3x0.693t

= t=740years
1400 &

Q.4 A certain charge Q is divided into two parts 4 and (Q —4). How should the charges Q and ¢

be divided so that q and (Q~q) placed at a certain distance apart experience maximum
electrostatic repulsion ?

DPtionsL Q - 2‘]
2. Q=3q

3. Q=4q
e
Q=3

Ans: Q=2q

Sol:

+q r Q-q



Fo K _ K@(@Q-a)
2

I‘z r

% =0 for maximum electrostatic repulsion

=>0Q-20=0=Q=2¢q
Q.5 The normal reaction ‘N’ for a vehicle of 800 kg mass, negotiating a turn on a 30" banked

road at maximum paossible speed without skidding is _ x10% kg m/s?,
[Given cosd0°= 087, p =(.2]

Optia®s. 10.2

2 6.96
27.2
+12.4

Ans: 10.2
Sol: 2
mv Cos 30
N
g mV?2
mg sin30 r
30 mg mg|cos 30 + mv? sin30
r
2
N=mgcos 30+ ("3 sin30
5 Perpendicuar to the inclined plane
N-mgcos30= mV sin30——--—-(1)
2

cos30——(2) - along inclined plane

mgsin30+pgN = mv
Qj N-mgcos 30
(2) mgsin30+ugN
= N =10.2 x 10% kg m/s?

=tan 30

Q.6 The value of tension in a long thin metal wire has been changed from T, to T:. The lengths
of the metal wire at two different values of tension T; and T, are I, and I, respectively. The
actual length of the metal wire is :

i 1 Tohh

Ty =T,

A ll +12

2
; =1y k
T, —Ty

3

Tylp —Toly
T, -T,

Ans:



FL Tolo Toly
= =
AAL T At —£o)  Allo—fo)
= Tols — Tolo = Tul2 — Tado
(Te=T2) o =Tl — T2ty

Sol: Y=

= 0= Ty =Toly
T-Tp
Q7 20 () 50
_L VA VAN
- 60 S
140V T — NV
The value of current in the 6 (Q resistance is :
Options -
10 A
28 A
3.6 A
4.4 A
Ans: 10A X
140 V NV NV 90V
_ , . 200 Vo 50
Sol:  Applying KCL at point X
V-0 V-90 V-140
+ - =0
6 5 20 e %6 o e
—10V+12V-1080+3V—-420=0 — =
—~ V=60V 140 vV 90V
~currentin 6 Q = VT_O =10A
ovVv oV ov

Q8 -

» ’ - e -]
If A and B are two vectors satisfving the refation A+ B = |c\ x B!. I'hen the value of

IR - Bl witt be:
" JAZ + B2 — J2AB
> JAZ + B2 + 2AB
* JA2 + B2 + 2AB
* JA2 + B2
Ans: m

Sol: A~I§:|A><I§|

N

(3]

AB cos 0 =ABsin 0
‘A—é‘z\/A2+BZ—2ABcos45 ~JA2.B2_2AB




Q.9 The amount of heat needed to raise the temperature of 4 moles of a rigid diatomic gas from
0°C to 30°C when no work is done is . (R is the universal gas constant)

Dptionsl 750 R
2178 R
3500 R
4 250 R

Ans: 500 R

Sol: n=4,AT=50K, Cy =%,AW =0
AQ = AU + AW

L AQ=AU=neyAT=4 x §x50=500R

Q.10 AC voltage V(t)=20 sinwt of frequency 30 Hz is applied to a parallel plate capacitor, The
separation between the plates is 2 mm and the area is 1 m®. The amplitude of the oscillating
displacement current for the applied AC voltage 1s
[Take £, =885x10"12 F/m |

et 55.58 pA

2 8337 pA

3. 21.14 pA

4 27.79 pA
Ans: 27.79 pA

_8A __gox1
d 2x10°3
1 2x10®  2x107°
Cw 2x50mxgg 25x4neq

Sol:

Xc

-3
= ﬂxgxlog = ExlOGQ
25 25
o= Yo 20525 106 57 47 yn
Xc 18
Aliter
doe
Iy=c¢
d 0 dt
bo = V(t)A _ 20sin100mtx1 _ 10% sin 100 nt
d 2x1073

Iq=¢p % (104 sinlOOnt): 8.85 x 1012 x 10* x 100 = cos 100 nt
=27.79 cos 100 =t




Q11 For the circuit shown below, calculate the value of k3

R,=1000 02
VWA

oy Tm

V,=50V | 20002

e 0.15 A

2 25 mA
30.1A
4+ 0.05 A
Ans: 25 mA
. AV
Sol: | 1000 Q I, I
50 V.
100 V
— 2000 Q %
=
_100-50 _-oma
1000
I = 50 _5025ma
2000

I=lz+IlL=lz=1-1,50 mA~-25mA =25 mA

Q12 A putterfly is flying with a velocity 442 m/s in North-East direction. Wind is slowly blowing
at 1 m/s from North to South, The resultant displacement of the butterfly in 3 seconds is :

Optionsl n% m

220 m
% 12J2- m
415 m

Ans: 15m

-
: . o N
Sol:  Vpw =42 cos 45i +4\/§sm451

=4i+4]
Vi =] W

450

\78 :\—/BW +\7W =4‘|‘+3’j
éB=Y/th=(4?+3j)x3:12i+9] 1

Se| = V22P +(0F =15m Vo 7S




Q.13 A steel block of 10 kg rests on a horizontal floor as shown. When three iron cylinders are
placed on it as shown, the block and evlinders go down with an acceleration 0.2 m/s% The
normal reaction R* by the floor if mass of the iron cylinders are equal and of 20 kg each, is

N.

[Take g=10 m/s® and p =02]

1 2
a=02m/s?

Options; 71 o
2 686
3714
4 684

Ans: 686

Sol: ZFy:pa

mg — N = pa
700 -N=70x% 0.2
N=70[g-0.2] =70 x9.8=686'N

Q.14 The entropy of any system is given by

S=apin| LR | 5
Ip

2

where a and B are the constants. u, ], k and R are no. of moles, mechanical equivalent of
y . dQ
heat, Boltzmann constant and gas constant respectively, [Take S= —17']

Choose the incorrect option from the following :

ti . .
»1%1. o and k have the same dimensions.
2 S and «a have different dimensions.

3.5, B, k and uR have the same dimensions.

4 a and ] have the same dimensions.
Ans: o and J have the same dimensions

Sol: [s]:{g} =ML2T 2kt
AT
[K] = [S] = ML2T2K-t

[R]= {—Energy} —ML2T2mol k1
nT

[3] = MOLOTO

[uKR] = [Jp?]

< [BJ* = [uKR] = (mol)

[B] = ML2T-2KL

[az]: E} ML

CKxML2T %KL
[o] = MOLOTO

ML2T? y ML2T 2
K molK



Q.15 Region [ and II are separated by a spherical surface of radius 25 cm. An object is kept in
region | at a distance of 40 cm from the surface. The distance of the image from the surface

is
|
«—25cm —\

(&) C =
=125 / pp=14

1l

ot 052 em
2. 18.23 cm
35544 cm
4. 37.58 cm

Ans: 37.58

n n N, —nN
Sol: Dz M _D2-M

vV u R
14 125 1.4-1.25
vV -40  -25

=V =-37.58cm
Q.16 A deuteron and an alpha particle having equal kinetic energy enter perpendicularly into a

; . > - ( Ty
magnetic field, Let ry and r, be their respective radii of circular path. The value of ri is
«

equal to :
Options
1.

n

>

sl 'Qﬁh‘sllt—‘

Ans:

- mV _ v2mk Ocﬂ

Sol: r=—-=
Bq Bqg q
m2 =2 md and qu = 2qd
Jfa_VMd 294 o5
fa  dd 2my




Q.17  Consider a mixture of gas molecule of types A, B and C having masses m < my < m. The
ratio of their root mean square speeds at normal temperature and pressure is :
Options ]

; pAzzyB:pC:O

=0

Z Z,A B¢ Z’C

1 1 1
3 — > — > —

OA UB oc

1 1 1
B il e, e P
OA UB oc

1 1 1
Ans: —<—<—
Va VB V¢
3RT
Sol: Vs = Ve
ma<mb<mc:>VA>VB>Vc:>i<i<i
Va VB Ve

Q.18 The arm PQ of a rectangular conductor is moving from x=0 to x=2b outwards and then
inwards from x=2b to x=0 as shown in the figure. A uniform magnetic field perpendicular
to the plane is acting from x = to x = b. Identify the graph showing the variation of different
quantities with distance,

x=0-—i 1[—I c

b 2b

»im, A-Flux, B-Power dissipated, C-EMF

2 A-Flux, B-EMF, C-Power dissipated

. A-Power dissipated, B-Flux, C-EMF

s. A-EMF, B-Power dissipated, C-Flux
Ans: A-Flux, B-EMF, C-Power dissipated

Sol: As rod moves in filed, area increases upto x = b, then field is absent and again flux is generated on
return journey from x = b to x = 0. Thus A represents flux

e= % = curve B represents emf [slope of ¢ -t graph]

P = VI = curve C represents power dissipated




Q.19 A current of 5 A is passing through a non-linear magnesium wire of cross-section 0.04 m?,
At every point the direction of current density is at an angle of 60° with the unit vector of
area of cross-section. The magnitude of electric field at every point of the conductor is :

(Resistivity of magnesium p=44x10~8 Qm)
111x1072 V/m
211x10~7 V/m
2 11x10-5 V/m
4+11x1073 V/m

Dptions

Ans: 11x105V/m

Sol:
J
60°
Di=JdA cos 6 = JdA
2
. -8
i—EA _p_20l_2x44x10 x5 41, 105 vim

2p A 4%x1072

Q.20 A nucleus of mass M emits y-ray photon of frequency “v'. The loss of intemal energy by the
nucleus is
[ Take ‘¢’ as the speed of electromagnetic wave |
Options

1. hv 1+L_

2Mc?

4 hv
Ans hv(1+ hvzj
2Mc
Sol
Y, -@ O-»h/k
w2 h_hv
A C

1 1p2
Loss of energy = “Mv2 +hv=="—+hv
2 2 M

2
-1 hv +hv=hv|1+ hv
2M\ ¢ 2Mc 2




Section B

Q.1 In a spring gun having spring constant 100 N/m a small ball ‘B’ of mass 100 g is put in its
barrel (as shown in figure) by compressing the spring through 0,05 m. There should be a
box placed at a distance “d” on the ground so that the ball falls in it. If the ball leaves the gun
horizontally at a height of 2 m above the ground, The valuc ot dis ___ m.
(g=10 m/.f.:L

|I [
|
'

Given 6
Answer:

Ans: 1.00

Sol: lkx2 :lmv2
2 2

fk L
=kxZ=mvZ=v= x/—
m

- 0.05‘/% =0.05x10410 =0.5/10

h=lgt2 = 1= /2—h=‘/2X2 iy 2
2 g 10 - J10

2

=Im

d=vt= 0.5v10 x

J1o

Q.2 In the reported figure, heat energy absorbed by a system in going through a cyclic process is

=].
A l)(klla’

OF=-==——-

20f---== :—C:
| |
| |
) |
| |
1 1 ;
20 40 litre

Given3
Answer :
Ans: 100.00

Sol: AQ =w + AU where w — area enclosed by the curve
= AQ=mnab

=”{¥X103}{¥X10_3}

=100 nJ




Q.3 A body having specific charge 8 uC/g is resting on a frictionless plane at a distance 10 cm
from the wall (as shown in the figure), Tt starts moving towards the wall when o uniform
electric field of 100 V/m is applied horizontally towards the wall. If the collision of the body
with the wall is perfectly elastic, then the time period of the motion will be _ =

1 1

T T

100 V/m 11

7= M e

Given 10
Answer :

Ans: 1.00

4. UE_8x107°
m 1073
As the electric field is switched on ball strikes the wall and returns back

Sol: x100=0.8m/s?

S=uti+ %a t?
0.1= l><O.8>< tf:>t1: 1s
2 2

.. Time period, T =2 x %:15

Q4  The amplitude of wave disturbance propagating in the positive x-direction is given by

attime f=0and y = att=1s, where x and y are in metres. The

y = —_—

(142 14 (=27
shape of wave doesnot change during the propagation. The velocity of the wave will be
m/s.

Given9
Answer :

Ans: 2.00

Sol: Att=0,y=

1+x2
' 1
Attimety= ————
1+(x—vt)
Attimet=1,y = ;2————(1)
1+(x—v)
Attimet=1,y = ;2————(2)
1+(x-2)

Comparing (1) and (2), v=2 m/s

Q.5 In an LCR series circuit, an inductor 30 mH and a resistor 1 2 are connected to an AC
source of angular frequency 300 rad/s. The value of capacitance for which, the current

ge e 3 %1073 :
leads the voltage by 457 is = X107 F _ Then the value of x is

Given 8
Answer :

Ans: 3.00

Xc =X
Sol: tan¢=%

Xe — X
tan45= 2C L

Xc—XL=R



1

— —oL=R
oC
1
—-300x0.03=1
oC
1
= =10
oC
1 1 1 _
C=—=—"—"___=2"x10 8
100 10x30 3
=Xx=3
Q.6 The frequency of a car hom encountered a change from 400 Hz to 500 Hz, when the car
approaches a vertical wall. If the speed of sound is 330 m/s, Then the speed of car is
N km/h
Given --
Answer :
Ans: 132.00
: : Vs
Sol:  Frequency received by the wall, v’ = | —=— [x v
Vs -V
. Vg +V
Reflected frequency received man, v’ = S kv
Vs
Vg +V V
V' = S S Vo
Vs N Vs-V
" VS +V
=V =—"=|Vo
Vs -V
330+V
=500=| ——— 400
330-V
330 18
=>V= x —=132km/hr
5
Q.7 A rod of mass M and Jength L is lving on a honzontal frictionless surface. A particle of mass
‘m’" travelling along the surface hits at one end of the rod with a velocity "’ in a direction
perpendicular to the rod. The collision is completely elastic. After collision, particle comes
\ 1
to rest. The ratio of masses '\L; |is < The value of "x” will be
Given --
Answer :
Ans: 4.00
Sol: Rest
e |—>Before collision e [—>After collision
L7
\\/ ®
m

rest

According to law of conservation of angular momentum



MU = MV =--m--mmmmmmeme e 2
Vi + ob

1= 2 (3)

u

Substituting V1 from (2) and oL from (1) in (3)
m 6mu

Uu=—u+——
M M

am_y

M
m = 1 =>Xx=4
M 4

Q.8 A circular disc reaches from top to bottom of an inclined plane of length ‘L. When it slips
down the plane, it takes time “#,". When it rolls down the plane, it takes time ¢5. The value of

(L . Y. .
£ is /: The value of x will be
[ £
Given -
Answer :

Ans: 2.00
Sol:  When the disc'is slidingai = g sin 6
S:ut1+%a1tf:%gsinet2 _____ @

When disc is rolling, a = Lme = gsing

2
1+L 1+%
R2

2 .
= —gsind

39
e 1 5, 1 2 L
L S=u + Eath =Ex§xgsm6t2 —————— (2)

t
From (1) and (2); -2 = \/E =x=2
t, V2

Q.9 A carrier wave V()= 160 sin(27 x 10°) volts is made to vary between V=200 V and
Vinin =120 V by a message signal V(1) =A_, sin(2z % 10%) volts. The peak voltage A, of
the modulating signal is

Given --

Answer :

Ans: 40.00

Sol:  Amax =Am + Ac
Vmax = Vm + Vc
200 = Vm + 160 = Vm =40

Q.10  An object viewed from a near point distance of 25 ¢m, using a microscopic lens with
magnification ‘&', gives an unresolved image. A resolved image is observed at infinite distance
with a total magnification double the earlier using an eyepiece along with the given lens and
a tube of length 0.6 my, if the focal kength of the eyepiece is equal to cm

Given -~
Answer :

Ans: 25.00



Sol: Magnification of microscopic lens, m =1 + b

fo
6=1+§:>f0 =5cm
fo
Magnification of compound microscope when image formed infinity,
¢ D
= — X —
fO fe
12= @ X E
5 fq
=fe=25cm

PART - B - CHEMISTRY

Section A

%1 Green Chemistry in day-to-day life is in the use of :

Jptions 1.
Large amount of water alone for washing clothes

2 Chlorine for bleaching of paper
3. Tetrachloroethene for laundry

s Liquified CO, for dry cleaning of clothes

Ans: Liquid COz2 for dry cleaning clothes

Sol: Liquid COz is used for dry cleaning of clothes

Q.2
KMnOy
‘A’
HyS04 A (major product)

KMnO,
H,0, 273K

B
(major product)

For above chemical reactions, identify the correct statement from the following.
Dptions 1.

Compound “A’ is dicarboxylic acid and compound ‘B’ is diol.

2.

Compound “A” is diol and compound ‘B’ is dicarboxylic acid.

3.
Both compound ‘A’ and compound ‘B’ are dicarboxylic acids.

4
Both compound “A” and compound ‘B’ are diols.

Ans: Compound ‘A’ is dicarboxylic acid and compound ‘B’ is diol




KMnO4 HSO 4 COOH
COOH

KMnO4

Th,0 273K

The correct order of intensity of colors of the compounds is :
1 [Ni(CN),J>~ > [NiCl,J>~ > [Ni(H,0)J]**

2 [NiCl,]2~ > [Ni(H,0)]*>* > [Ni(CN),]>~

s [NiCLJ2~ > [Ni(CN),J2~ > [Ni(H,0) >+

s [Ni(H,0)(J>* > [NiCL,]*~ > [Ni(CN),]>~

Q3

Jptions

Ans: [NiCls]* > [NiH20)6]?* > [Ni(CN)a]>

Sol:  [NiCls]>*~ — Bright blue colour
[Ni(H20)6]** — has two unpaired electrons which result in green colour. Due to d-d transition red light
is absorbed and complimentary light emitted is green
[Ni(CN)4]> —/In presence of strong field cyanide ligand, the unpaired electrons in 3d pairs up, no d-d

transition possible and the complex is colourless

Q4 According to the valence bond theory the hybridization of central metal atom is dsp® for

which one of the following compounds ?

whents. K,[Ni(CN) ]
2 NiCl,.6H,0
3. Na,[NiCl,]
+ [Ni(CO),]

Ans: Kz[Ni(CN)4]

Sol:  In Kz[Ni(CN)a4],
Ni* — 3d® 4s°

CN- strong ligand, 4} ” " ”

dsp? hybridisation



Q.5 The conditions given below are in the context of observing Tyndall effect in colloidal solutions -

(A) The diameter of the colloidal particles is comparable to the wavelength of light used.

(B) The diameter of the colloidal particles is much smaller than the wavelength of light
used.

(C) The diameter of the collmdal particles is much larger than the wavelength of light
used,

(D) The refractive indices of the dispersed phase and the dispersion medium are comparable.

(E) The dispersed phase has a very different refractive index from the dispersion medium.

Choose the most appropriate conditions from the options given below.

™ (A) and (D) only
2 (B) and (E) only
3. (A) and (E) only
4 (C) and (D) only

Ans: (A) and (E) only

Sol: Tyndall effect is observed only when the following conditions are satisfied
() The diameter of he dispersed phase particles is not much smaller as compared to the wavelength
of light used
(i) There is a large different in the refractive indices of the dispersed phase and dispersed medium

Q.6  The correct structure of Rhumann's Purple, the compound formed in the reaction of ninhydrin
with proteins is:

Dptions 1.

@) O~



3

4.

O O

(@] o
O (6]
0] Ff O o
H _CH-
Sol: (0] H,N-CH-COOH N=N
OH OhP
(0] (0] (0]

+ R—CHO +CO; + 4H,0

An inorganic Compound “X’ on treatment with concentrated H,S0, produces brown fumes
and gives dark brown ring with FeSO, in presence of concentrated H,50,. Also Compound
X’ gives precipitate 'Y, when its solution in dilute HClis treated with H,S gas. The precipitate
‘Y’ on treatment with concentrated HNO, followed by excess of NH,OH further gives deep
blue coloured solution, Compound X' is :

wors, Ph(NO),
2 Cu(NO,),
3. Pb(NO,),
4 Co(NO;),

Q7

Ans: Cu(NOg)2



Sol:  cu®*+ H2$L>(3($)S { (black ppt)

CuS—MeHNOs o y(NO3),+NO, +S +H,0
(Y) Soluble

Cu(NO3), —=55_,[Cu(NHs),]?* [Deep blue]
Soluble H,OH (X)

2% Identify the incorrect statement from the following :

Dptions 1.
B-Glycosidic linkage makes cellulose polymer
2.
Amylose is a branched chain polymer of glucose

3. Glycogen is called as animal starch

s Starch is a polymer of a-D glucose

Ans: Amylose is branched chain polymer of glucose
Sol: Amylose is a linear chain polymer of glucose

Q9  The species given below that does NOT show disproportionation reaction is :
Opﬁonsl B IOE
2 BrO;
3 BrOy
4 BrO—

Ans: BrOy

Sol: In BrOy,Br is in maximum oxidation state (+7). So it cannot undergo further oxidation.

Q.10 Chemical nature of the nitrogen oxide compound obtained from a reaction of concentrated
nitric acid and POy, (in 4 : 1 ratio) is :

P11 neutral
2 acidic
3. amphoteric

4 basic
Ans: acidic

Sol:  4HNO; +P40;9 ——>2N,0s+ 4HPOj

(acidic)



Q.11 The metal that can be purified economically by fractional distillation method is :

Opuons.l_ Nl
2 7Zn
3. Cu
4 Fe
Ans: Zn

Sol: Znis a low boiling metal. Hence can be purified by fractional distillation method

)\ I O\/ C‘)\
OH
CHO )\ = OH

m (mn (1) (V)

Q12

Which among the above compound/s does/do not form Silver mirror when treated with
Tollen's reagent ?

DPtionsl Orll_V (II)
2. (IIT) and (IV) only
3. (I), (III) and (IV) only
4« Only (IV)

Ans: Only (Il)
Sol: Compound Tollens test
Hs
() CHs—CH—CHO = positive
(i) CHs—C=CH, Jaulomerises. . CHy=C—~CHs negative
H
(iii) T g, positive
X1 CHO
) Toll t
(iv) oenaiEdent | o 0° positive
/H

HemiacetaIOH oP C\\O



Q.13 Given below are two statements : One is labelled as Assertion A and the other is labelled as

Reason R,

Assertion A:  The dihedral angles in H,0, in gaseous phase is 90.2° and in solid phase is
111.5%

Reason R : The change in dihedral angle in solid and gaseous phase is due to the

difference in the intermolecular forces.
Choose the most appropriate answer from the options given below for A and R.

Dptions 1.
Both A and R are correct and R is the correct explanation of A.

2
Both A and R are correct but R is not the correct explanation of A.

3. A is correct but R is not correct.
4 A is not correct but R is correct.

Ans: Als not correct but R is correct
Sol: The dihedral angles in H202 in gaseous phase is 111.5° and in solid phase is 90.2°

Q.14 Compound A is converted to B on reaction with CHCl, and KOH. The compound B is toxic
and can be decomposed by C. A, B and C respectively are :

Jptions 1.
primary amine, isonitrile compound, conc. HCI
2,
secondary amine, nitrile compound, conc. NaOH
3.
secondary amine, isonitrile compound, conc. NaOH

4 primary amine, nitrile compound, conc. HCI

Ans: Primary amine, isonitrile compound, conc.HCI

Sol:  Only 1° amines gives carbylamine reaction
To destroy the offensive odour of carbylamine the reaction.mixture is treated with conc.HCI

R —NH,+ CHCly + 3KOH-—>R ~NC+ 3KCl+3H,0

°ami Isonitril
1 a(%lne son(lBrl)e
RNC + con(c.)HCl%R ~NHj + HCOOH
C
Q.15 @ @
CH CH,
2 H @ C:_')H
/ C";' W
H (]
*) ®) © ®)

Amang the given species the Resonance stabilised carbocations are
"%, (A) and (B) only

2 (A), (B) and (C) only

3. (A), (B) and (D) only

4 (C) and (D) only

Ans: (A) and (B) only



Sol: (A) and (B) only are involved in resonance

Q.16 -OF g
In the given reaction  3-Bromo-2,2-dimethyl butane ik (Major I;ro duct
Product A is : ,

Options ;2. Ethoxy-3,3-dimethyl butane.
2. 2-Ethoxy-2,3-dimethyl butane.
3. 1-Ethoxy-3,3-dimethyl butane.
4. 2-Hydroxy-3,3-dimethyl butane.
Ans: 2-Ethoxy-2,3-dimethylbutane
Hs ?H
} C2HsOH _%
Sol: CH3—?—?H—CH3—> H3C—? H—CHj,
CH; Br CH3
ll,z—methyl shift
?CZHS C,HsOH
CH3—(|‘,—?H—CH3<—2 —— HsC— —CH—CHa
CH3 CHS CH3 CH3

2-Ethoxy-2,3-dimethylbutane
Q.17 A s-block element (M) reacts with oxygen to form an oxide of the formula MO:. The oxide is

pale yellow in colour and paramagnetic. The element (M) is :

Dptions 1 K

2 Na
3 Mg

4. Ca

Ans: K

Sol: K+02—)02

Potassium reacts with oxygen to form superoxide (KOz) which is pale yellow in colour and
paramagnetic

Q.18 Given below are two statements, One is labelled as Assertion A and the other is labelled as
Reason R,

Assertion A:  Sharp glass edge becomes smooth on heating it upto its melting point,
Reason R : I'he viscosity of glass decreases on melting.

Choose the most appropriate answer from the options given below,

Ptons1. A is true but R is false.

2.
Both A and R are true but R is NOT the correct explanation of A.

3. A is false but R is true.
4,
Both A and R are true and R is the correct explanation of A.

Ans: Both A and R are true but R is NOT the correct explanation of A

Sol: Sharp glass edge becomes smooth on heating it upto its melting point. On heating glass melts and
surface of the liquid tends to take rounded shape at the edges which has minimum surface area



21 The set in which compounds have different nature is :

Jptions 3

2
3.

4

B(OH), and Al(OH),
B(OH); and H,PO,
Be(OH), and Al(OH),
NaOH and Ca(OH),

Ans: B(OH)s and Al(OH)s

Sol:

B(OH)s is H3BO3s which is acidic in nature
Al(OH)s is amphoteric in nature

@ Orlon fibres are made up of :

Options

1.

2,

3.

a,

Polyesters
Cellulose
Polyacrylonitrile

Polyamide

Ans: Polyacrylonitrile

Sol:

Q1

Given --
Answer :

Ans: 667

Sol:  AcH(glucose)= -2700 kJ mol*
No. Of mole of glucose require for production of 1000 kJ heat = 2700 mole
Mass of glucose = 10000 x180=666.66

2700
Q.2 250 mL of 0.3 M NaOH was added to 300 mL of 1 M HCL The number of unreacted HCl

CN
I
NCH, =CH-CN—— ~LCH2—CH -
Acry lonitiile PAN or Orlon

Section B

An average person needs about 10000 kJ energy per day. The amount of glucose
{molar mass =180.0 g mol ™) needed to meet this energy requirement is

{Nearest integer)
(Use : A Hglucose) = —2700 k] mol ™)

molecules in the solution after complete reaction is x 102!, (Nearest integer)

(N, =6.022x10%)

Given -~

Answer :




Ans: 226

Sol:  HCl+NaOH——NaCk H,0

1mol 1mol 1mol

No. of moles of NaOH = M1V1 = 0.5 x 250 x 10-% = 0.125 mol

No. of moles of HCl = M2V2 =500 x 1073 = 0.5 mol

0.125 mol NaOH react with 0.125 mol HCI to form 0.125 mole NaCl

Remaining no. of moles of HCI, n = 0.5 — 0.125 = 0.375

No. of moles of HCI unreacted = n x Na = 0.375 x 6.022 x 10%3
=2.258 x 10%®
=226 x 10%

Q.3 The inactivation rate of a viral preparation is proportional to the amount of virus, In the first
minute after preparation, 10% of the virus is inactivated, The rate constant for viral
inactivation is %1073 min—!, (Nearest integer)

[Use : In 10=2303 ; log,, 3=0477;
property of logarithm : Jog ¥ = y log 1]

Given --
Answer :
Ans: 106
Sol: k= 2.303 lo [Rlo _ 2.303 lo 100
t R] 1 90
=2.303(log10 -log 9) = 2.303x (1— 0.954)
=2.303x0.046 = 0.105938=105.938x10~° mol*
Q4 To synthesise 1.0 mole of 2-methylpropan-2-ol from Ethylethanoate equivalents

of CHyMgBr reagent will be required. (Integer value)

Given -
Answer :
Ans: 2
CHz;MgB H
sMgBr (i) CH3MgBY
Sol: CHs—ﬁ—O—C2H5—>H3C—ﬁ—CH3 o g CHz—(—CHg
1) H3
O o} CH3
(Ethyl ethanoate) 2-Methylpro pan-2-ol
Q5  The Azimuthal quantum number for the valence electrons of Ga™ ion is
(Atomic number of Ga=31)
Given4
Answer
Ans: 0
Sol:  Ga —1s? 2s? 2p® 3s? 3p® 3d'0 452 4pt
31
Ga® —1s? 2s? 2p® 3s? 3p® 3d'° 4s?
For 4s orbital, n = 4, =0
(Valence electron)

Q.6 At 20°C, the vapour pressure of benzene is 70 torr and that of methyl benzene is 2 torr. The
mole fraction of benzene in the vapor phase at 20°C above an equimolar mixture of benzene
and methyl benzene is %1072, (Nearest integer)

Given7.8

Answer :



Ans: 78

Sol:

I:)Total :Pbenzene Xbenzene +Pt0|uene Xtoluene

=70x%+20x%:35+10:45 torr

'a (In vapour phase) _Pa
Pr
_PaXa  70x05

=0.777=77.7x1072
Pr 45

Q.7 ;-‘_C,(’):(g) ’O:(t'v) = 250,(g)
In an equilibrium mixture, the partial pressures are

Pgy =43 kPa; P, =530 Pa and

3 & 2 e n—2 -
Pey =45 kPa. The equilibrium constant k|‘= x 107=, (Nearest integer)
h —

Given 56.2
Answer :

Ans: 172

_ (Pso, )?
® (Pso,)? (o)
(43)°

=— = =1.722=172.2x102
(45)% x (530x107%)

Q8  The number of lone pairs of electrons on the central I atom in I3 is
3

Given§
Answer :

Ans: 3

Sol: I3 —>1" +1,

Strucuture

7+2+1_£_5 @
C Jo

2-Bond pairs and 3 lone pairs

Total e~ pairs=

Q.9  The spin-only magnetic moment value for the complex [CofCN)J*~ is BM.
[At. no. of Co=27]
Given --
Answer :
Ans: 2

Sol:  [Co(CN)s]* = Co?* — 3d7 4s°
CN-~ strong ligand : No. of unpaired electrons = 1
p=ynn+2) =1+ 2) =3 =1.73BM=2BM




Q.10  The number of nitrogen atoms in a semicarbazone molecule of acetone is

Given2
Answer:

Ans: 3

-H,0
Sol: CHs—G=0+ HoN—NHCONH, ——» HaC—C=N—NH—CONH
CHs Semicarbazide CHs
Acetone (Acetone semicarbazone)

PART - C - MATHEMATICS
Section A
Q.1

The probability of selecting integers a e [—35, 30] such that
v +2a+4)x—5a+64 >0, forall x € R, is ;

Dptions

1

4
2

36

. 1

6

. 2

9

Ans: E

Sol: X2 +2(a+4)x-5a+64>0 for allxeR
b? - 4ac <0 = [2(a + 4)]’ - 4(64-5a) <0
4(a® +8a+16) - 4(64—5a) <0
(a® +8a+16)-64+5a<0

a’+13a-48<0
(a+16)(a-3)<0

< + - . + .
- 16 3 ©
~ae(-163)

—a=-15-14-13,...... 2

Given ae [— 5,30]

n(F) =8,n(T) =36

p-8_2
36 9



Q.2 Let y=ylx) be the solution of the differential equation

vtan| ¥ ! dy = ’ ytdni‘ Y l —x|dy, -1=x=< l.y]v ,l‘ ==
x \ X J \2) 6
Then the area of the region bounded by the curves x=(0, x = —;; and y=y(x) in the upper
N=
half plane is :
Jptions
1
c = (w— 1)
8
1
2 —(mw—3)
12
1
3 = (= 1)
6
1
L =(m- 2)
4
1
Ans: —(n-1
gr- D

Sol: X tan(xjdy = [y tan[lj - x}dx
X X

V+xd—V:V—cotV (-y=W)
dx

= xd_V =-cotV
dx

dx

X
log(secV) = -logx +logC
= log(x.secV) =1logC

= ItaanV =-

cosV
= x=CcosV

= X= Ccos[xj
X

= cos(xj =kx (wherek = 1
X 2

=Y _ cosY(kx)
X

=>y= xcosfl(kx)
1 b n 1
Yo |=z=>%=3C
[2} 6 6 2

~cos Y K|
2

o
U)‘
i
/N
~
N |~
= N—

i
3

sy =xcos x



uy2 U2 2 w2 y2 1 %2
A= Ixcos’lxdx: Icoslx.x.dx={coslx.7} - J .7dx
0 0 0 0 \/1—X2
2
R -
i \/5 11/"‘2 x2
=—. += dx
4 2 2 0 1 x2
Y2 142
n 1 J"Fl—(l—xz) n 1 i 1 2
=—+= ———dx= +—J‘ —V1-x“ |dx
16 23 1,2 162 3 |12
ll/ﬁ 1 11/\5
=—+ [smlx](l)/ﬁ 1-x%dx =~ +=|2|-= I 1-x2dx
2 5 16 2\4) 2
U2
=l+£_l 5\,1_)(2 +Es|n71X =%_1 ii_,_lﬁ
16 8 2|2 2 0 16 2|22 2 24
3 lom 2en 1 m 1 z-1
16 8 16 16 8 8 8 8
Q3 TLeta be a positive real number such that
J:;u"' B gy = 10e - 9
where [x] is the greatest integer less than or equal to x. Then a is equal to :
Jptions .
1. 10 +log 3
2
2. 10+ l()go,..
1 10+1og (1 +e)
+ 10—log (1 +e)
Ans: 10 + loge 2
a
Sol: jex—lxldx:?
0
Let a=N+f where N € N and 0<f<1
a N N+f
Jex‘["]dx = jex‘["]dx + jex‘["]dx
0 0 N
1 N+F 1 N-+f
= Njex‘[xldx + jeX‘Ndx = NJ.ede + J-eX‘Ndx
0 N 0 N

=Ne-D+eNeV —eN=NEe-1)+ef —1=10e-9
= Ne+(ef ~-N-1)=10e -9 = N=10ande’ -10-1=-9

3ef:2:f:IogeZ:>a:lO+logez



%" The number of real roots of the equation

tan_l,/x(x+1)+sirl_l 2+ x+1 =%is:

Jptions | 0
29
3 4
4
Ans: O
Sol: tan‘l(\/x2+x)+sin‘l( x2+x+1j=%
x2+x>0andx? +x+1<1

=x?+x=0=>x=00rx=-1

If x =0,LHS=tan 110 + sin 11 ¢%

Ifx = —1,LHS= tan‘l(Jl+ —1)+ sin‘l(\/1—1+ 1): tan10+sint1- %

..No solution
98 Let :; =2; + | ZL and l': = l + /r\ If : is a vector such that
a‘ . \ - It'l Ix’. - a'l =22 and the angle between ‘.; X E) and r is % then the value
of |(; X ;) X :-‘| 152
)ptionsm 4
2 3
. 2
3
.« 3
2
3
Ans: —
2
o = = == .. 1= o=
Sol: |(axb)xc|:|axb||c|smE=E|axb||c| -

(©-a)? =(22)% =8

¢ -2ca+jg° =8

= [¢° ~2¢|+ (Ja+1+4)2 =8
= [¢* - 2| +9-8=0

= [* - 2| +1=0=[¢|-1



ik

axb=[2 1 -2/ =2i-2j+k
110

= laxb=v4+4+1=3

()= Ex3x1=2
2 2

Q6 Lot the tangent to the parabola S: y==2v at the point P(2, 2) meet the x-axis at Q and normal
at it meet the parabola S at the point R Then the area (in sq. units) of the triangle PQR is
equal to

Optionsl 3—5
2
, 19

. B
2

Ans: E

2
Sol

Aky
X2 2)
Q X
(-2,0)
R

Area of APQR= % xPQxPR

PQ:y(2)=1(x+2)
=>2y=X+2

y=0=>x=-2

[Note :the of the tangent= %]



PQ=1(2-0)2+(2+2)? =J4+16 =+/20 =245

-1

PR:y-2= X—2

y @( )
=>y-2=-2(x-2)
=>y-2=-2x+4
=y =-2x+6 cut y* = 2xatR.
= (-2x +6)? = 2x
= 4x? —24x +36-2x =0
= 4x% - 26x+36=0
= 2x? -13x+18=0

:>x=20rg

2

Substituting in y=-2x+6,

y=—2[%j+6:—3
...R[E,sj
2
2
PR:J[%—ZJ +(=3-2)
2
= (E] +25
2
=5 1.{_ zﬂ
V3 2

.'.Nea=%x2\/§x§:§

2
a7 If « and B are the distinct roots of the equation 2+ (‘\)'V‘.\ + ,’~I3 = (), then the value of
a®a2 = 1)+ MR -1) is equal to :
[)ptionsl 52 % 324
— o).
Z 56X 3
- 25
> 56X 3=
4. 28 x 325
Ans: 52 x 3%
_3faiyatiash Mgl Yl -1+/3i
Sol:  a,p= = =374
2 2 2
1, 1-1, 3 1, 7-1 3
=37+ Fors’a[7 -]

=3 4 woandf =3 [y

e e’ - 1) =3%3* - 1) = 2603
BB — 1) =33 —1) = 2603
. Swm = 52 % 3%



Q.8 2 3
Let A= a ol a ¢ R be wrilten as P+Q where P is a symmetric matrix and Q is skew

symmetric matrix. If det(Q) =9, then the modulus of the sum of all possible values of
determinant of P is equal to :

Optionsl 45
218
3 36

4 24
Ans: 36
2 3
Sol: { }:A:P+Q
a 0
2 2 4
P:E(A+A'):1 3 N al[_1 a+3
2 2|la 0| |3 0 2la+3 0
5 (anrB)
=>P=
(a+3) 0
2
1 100 3-a 2
=Z(A-A)== =
Q=3¢ ) 2L1—3 o} @3
2
_ _ a2
Q-0-8 @I _@=3 4 5 3-_
2 2 4
=a=9o0r-3
2 6
fa=9,P= =|P|=0-36=-36
6 0
20
lfa=-3,P= =[P|=0
00
Sum=-36
Ans =|-36| =36
Q9 In
If = and w are two complex numbers such that |zw|=1 and arg(z) —arg(w) = R, then
arg 1~2~Em|“‘
N1+3zw)

(Here arg(z) denotes the principal argument of complex number z)

Dptions
P
4
4
s 3T
4
4.



Ans: —3—n
4

Sol: Letw=r(cos6+isingd)
:z:} cos| 9+3—Tc +isi 6+3—TE
r 2 2
1 I
==(cos®-isin0)
r

Zo= }(cose+isin9).r(cose+isin9)
r

= (sinecose—sinecose)+i2(sin2 0+ cos? 0) =i

Cargd 15220 _ o122 )
T 1+3Z0 1+3i
1-2i_ (1-2)@1-3) _1-3i-2i+6° -5-5 1 1.
1+3i 10 10 10 2 2
.'.(1):>—n+tan‘1ﬁ e g E__3m
A 4 4

@10 1 et y=y(x) be the solution of the differential equation

e¥ ’] - ]/2 dx + [l) dy =0, ‘1/(1) ==,

X

Then the value of (_1/(3))2 is equal to :
1.1 —4e®
2 1—4e3
%1% 4a®
+1+4e3

Jptions

Ans: 1 —4e®

Sol:  e*y1-y2dx+Ydy=0
X

3—X.ﬂ=eX 1-y?
X dx
I —ydy =Ixexdx
2

Vi-y?

= 1-y? =xeX-eX+C=(x-1)e*+C

Given y() =-1
=J1-1=(@1-1et+C
=C=0

l-y? = (x-1eX



=1-y? = [(x—l)e"]2
—>y?=1- [(x—l)ex]2
b@P -1-[a-e?f

=1-(2e%)?
=1-4e8
Q11 Let A=[a ] be a 3 x3 matrix, where
1 , ifi=§f
aj; = X Wi = f| =1
2x + 1, otherwise,
Leta function f: R — R be defined as f{x) = det(A). Then the sum of maximum and minimum
values of fon R is equal to
Options
20
1.
, -2
3 ——
4. 88
88
Ans: -—
27
a1 a1 a3 1 —-x 2x+1
SOI: A= a21 a22 a23 = —X 1 —X

az; ag, as3 2x+1 -x 1
Al =101 — xH + x(—r+ x(2xF 1)) + 2+ Lix" —2x - 1)
=1 -+ 2+ 0+ 2+ 0 25— 1)
=1-2x'+ 20 + 2t + 20—t - 2x +t 22— 1
=4x® —4x —4x
Ly = 4rd —aa? —ax = 4-[_'1'3 —xh )

dy 2
—=4{Ix"-2x-11=0
ax (Jx x )]

_2+av12 _2¢4 1
= x= = =——=1lor -3
d’y .
Ez:é[&:r—Z;

dz}r

ifx:i,az}[}miﬂ
ifx = idz}ri[}m
x =g gz < omar
) 1-\. ( 1-\. ( 1-\.
}’I( 3'] 3'] 3']]1':1,&3
—4[ ! 1+1]—4 1-3+9) =2
27 973 T a7 1= 27
o Vi = —3

) 88
PN + Ve = —

27



Q.12 Let [x] denote the greatest integer < x, where x € R. If the domain of the real valued function

e 2 o ksl
flx) =3 is (==, a)ulb, c)ul4, =), a<b <, then the value of a+b+c s
)ptions.l' 8
2 —9
=35
41
Ans: -2
Sol:  f(x)= ,M
[[x]]-3

=|[x]I<2or|[x]|>3
=>-2<[x]<2or[x]<-3or[x]>3
= [x]=-2-1012 = x [-2_3)

or

[X]=-4,-5-6,.... = X € (—0,—-3)
or

[x]=456....... = X €[4,)

2 X € (o0, -3) W [-2,3)U[4,)
—>a=-3b=-2c=3
a+b+c=-2

Q.13 Words with or without meaning are to be formed using all the letters of the word
EXAMINATION. The probability that the letter M appears at the fourth position in any
such word is :

Options

Ans:

Sol:

n(F)

n(T)

-
|—\|H

EXAMINATION

10
T2 22
11
!
nF) 1
n(T) 11




Q.14 Leta function f: R —» R be defined as

sinv - e* ifr=0
flxy={a+[-x] D<x<l

i2x—b ifx =1
where [x] is the greatest integer less than or equal to x. If fis continuous on R, then (a +b) is

exjual to

Options 1 ,%

.

2

N

3.

O

4.

Ans: 2

Sol: lim f(x)= lim f(x):>sin0—e° =a+ lim[-X]
x—0" x—0" x—0"
=0-1=a-1=a=0
lim f(x)= lim f(x)=a+ lim[x]=2(1)-b
x—>1 x—1" x—>1
—a+0=2-b=a+b=2

Q.15 The mean of 6 distinct observations 1s 6.5 and their variance is 10.25. [f 4 out of 6 observations
are 2, 4, 5 and 7, then the remaining two observations are :

fprions:. 3, 18
21, 20
3. 8, 13
4. 10, 11

Ans: 10,11

2+4+5+7+a+b a+b 13
= =3+ =

Sol: X
6 6 2
arb 18 5 7 . atb 4 aib-21-Q)
6 2 2 3
2 2,42 £2092 22 K2 2
02=\/2L—(i)2= 2°+4°+5°+7° +a” +b” (13 _10.25
n 6 2
2,12 2,12
M_Q.zs:lo_zs:wzw_s

=a’+b?=221 -(2)
From(l)and(2),a=10,b =11



Q.16

Let “a’ be a real number such that the function f(x)=ax2+6x—15, x ¢ R is increasing in
( 3
(<=, 2

\ (3 B D
3 ; and decreasing in l i. * } Then the function g(x)=ax~—6x+15 1 e R has a;

Dptions
1. local maximum at x =

- | L

: 3
Z local maximum at x = — Z

3
3. local minimum at x = i

4 local minimum at x = —

3
4

. 3
Ans: local maximum at x = ~7

Sol:
O\ =90
g(x) = -4x% —6x +15 i
_b__ 6 _6_.3 :
2a  2(-4) -8 4 '
(-4) x=-9/
Q.17 1
The value of the integral Ilog(. (VI =x + V1 +x) dx is equal to:
e |
Jptions l
™
L 2loge 2+ —— =
2 2
1 T 3
2 =loge2+ — ——=
2 4 2



Sol:  f(—x) = f(x)
1 1
Jlog(\/l— X + 41+ x)dx = Zjlog(vl— X +1+x)dx =1
-1 0

X = c0s0 = dx = —sin6do

0
1=2 Ilog(\/l—cose +41+ c0s0)(—sinB)do

%
%
2 0 0
= 2_[ sine.log(\/gsin—+ 2cos—]d6
2 2
0
% % 0 0
=2 I sine.log\/Ede+ J‘sine.log{sin—-rcos—jde
5 5 2 2

T,

%

= —2Iog(\/5)[cose];% +2 J'sine.log(sing + cos%}de
0

% .o
=-log2(0-1 sinf.log sin—+cos— | do
92( )+J- i g{ 2+ 2]

0
b
=log2+ Jsine.log(1+ sin6)do
0
%
2
=log2+ jlog(1+sine)sine.de
0
=log2 +[log(1+sinB)(— cose)]o/ I 5 .cos B(~ cos 0)do
sin
T T
/cos 0 /
=log2+0+ I de I092+I(1 sin©)do

:I092+[e+cose]£é :IogZ+[E+OJ—(O+1)
s
=log2+—--1
9 2

Q18 The Boolean expression (p A ~q) = (q v ~ p) is equivalent to :

oy~ =P

2 p=>"~(

3. p = {

4. L] = P

Ans: p=q

Sol:  (pA~@)=(qv~p)=(pg) +q+p [+ x=y=X+yinbooleanalgebra]
=pHd) +q+p

=(P+p)+(@+0Q) =p+q [ Xx+X=xvx=X]

=p=q



Q.19

-1 3)
If in a triangle ABC, AB=5 units, £B = cos l\ = l and radius of circumcircle of AABC is

5 units, then the area (in sq. units) of AABC is

P10 + 692
2 6+ 8/3
34423
“8+242

Ans: 6+8J§

Sol:

2
b=2RsinB =2x5x sir{cos‘l(gﬂ -10./1- [g]

:10x£:8
5
sinc= S -2 _loc_gp
2R 2x5 2
A::180—{30+0034(§]}

Area :lbcsinA :lx8><5><si 30+cos ™} 3
2 2 5

=20 sir{30 + cos‘l[gD
. (3 ’ 43
= 20| sin30.cos| cos E +c0s30.sin-cos E
2
13,38 [ (3)] 3,8 4
25 2 5 10 2 5
-6+843

Q20 The coefficient of ¥25 in the expansion of (1—x)101 (324 x +1)100 js ;

Options . I (x)
1 C 15



Sol: (L x1O(L+ x + k2 = (1)L %)@+ x+ x2)] ™

Q.1

= (@1-x)(1-x3)10
- (- X)[lilOO C1x3 100 c, (x3)2 100 Cs (x3)3 4100 Cs 034 -

The termcontainingx®®® is (—x) x 1% Cgs (x3)%

. Coefficient of x?°° is 100085 100 Cis
Section B

There are 15 players in a cricket team, out of which 6 are bowlers, 7 are batsmen and 2 are
wicketkeepers. The number of ways, a team of 11 players be selected from them so as to
include at least 4 bowlers, 5 batsmen and 1 wicketkeeper, is

Given3

Answer:

Ans: 777

Sol:

6 bo, 7 ba, 2w

U

5 bo, 5 ba, 2w

or

5bo, 5 ba, 1w
or

4 bo, 6 ba, 1w

Number of selection =6C,.”C5.2C5 4% C5.”C5.2C; +° C4.7C4.2Cy

S22 6 22T 2T

121 1.2
Q2 Leta,b,c dbein arithmetic progression with common difference A. If
r+a-¢c x+b x+a
x -1 x+¢Cc x+b=2,
v -b+d x+d x+c
then value of A2 isequalto
Given 4
Answer :
Ans: 1
Sol: Cz —> CZ —C3

X—-2\A A X+8@ 1 x+a Xx-2A
x=1 A XxX+b[=A1 x+b x-1
X+2h A X+C 1 X+C X+2)\
C; »>C3-C, ,C, »C,-C4
1 x+a x-2A
=AM0 A -1+2A
0 A 22 +1
=A% +h+A -2 =202 =2

=22=1



Q3 Let y=mx+¢, m > 0 be the focal chord of ¥* = — 64x, which is tangent to (x+ 102 412 =4,
Then, the value of 4§2(m + ¢) is equal to _
Given 5

Answer :

Ans: 34.00

Sol:  y? =-4(16)x =>a=16
F(-16,0)
y =mx+c passes through (-16,0)
=0=m(-16)+C=16m=C
Substitutingy = mx+16min (x+10)2 + y2 =4,
(x+10)? + (Mmx+16my =4
= x2 + 20X +100+m?x? +32m?x + 256m? — 4 = 0
= (1+m?)x? + (20 +32m?)x + (96 + 256m?) = 0
b? —4ac=0= [4(5 + 8m2)]2 —4(1+m?).4(24+64m?) =0
= 64m* +80m? + 25— 24— 64m? — 24m? —64m* = 0

= -8m?+1=0

=m? = 1
8
et
22
1
a2(m+c) = 42 x17m= 442 x17 =34
242
If the shortest distance between the lines IT - u; + Z.z + 2); + Alr 21 | 2;\ ,AeR,
a>0and r; = - -lr. = k +u \;I = 2:! - IL peR 89, then « is equal to _
Given -
Answer :
Ans: 21.00
Sol: 3, =oi+2]+2K by =i-2j+2k
a,=-4i—-k , b,=3i-2j=2k
ik
byxb, =[1 -2 2|=8i+8j+4k
3 -2 -2

=

d, —a,=—(4+a)i—2j—3k
_|(Byxby)(a, —al)| 18(4+a)+8(2)+4(3)| |60 +8al _ 0

S.D ——— —
|by X b, VB2 + 87 + 42 12
= |60 + 8a| = 108
60+ 8a = +£108
80 =60+108

80 =168 or —48
a=21(-a>0)



Qs 1 -1 0
Let A= |0 1 —1|and B=7A®-20A7 421, where 1 is an identity matrix of order 3 3.
0o 0 1)

If B=[b,], then b, is equal to _

Given --
Answer :
Ans: 910.00
1 -1 0% 1 -2 1
Sol: A%?=|0 1 -1] =(0 1 -2
0 0 1 0 0 1
(1 -3 3]
A =A%2A=[0 1 -3
0 0 1|
(1 -4 6
A =A3A=|0 1 -4
_O 1 -
[1 -5.10
A>=A*A=|0. 1 -5
0 1]
[1 -6 15]
A®=ASA=|0-1 -6
_0 1 -
Clearly
1 -n ?
A"=|0 1 -n
0 O 1
aizis given by,
Consider the pattern 0,1,3,6,10,15,....
n(n-1)
ap,=0+(1+2+3+....... to(n—l)term):T
1 nin-1)
2
~AT=10 1 -n
0 O 1
ags in 7AZ is7x 2920 _ 1459
2
a3 in 20A7 is20x /=D _ 450
2
a;zin 21 is 0
~.by3 =1330-420+0=910
Q.6 y (120
The number of rational terms in the binomial expansion of (4‘ + 56 ] 15
Given --
Answer :
Ans: 11.00

Sol: (4% + s%jlzo



0 a4 (o] Crko—ﬂw

~.risamultipleof 4 and 6
- risamultipleof 12

o r=012()12(2)12(3),....... 12(10)
.. Ans :11.00
Q.7 Let T be the tangent to the ellipse E: x* +4y =5 at the point P(1, 1). If the area of the region
bounded by the tangent T, ellipse E, lines y =1 and x = V5 is aV5 + B+ cos™!| l ‘,lhvn
w+ B +y| is equal o
Given --
Answer
Ans: 1.25
Sol:
Y
T
XHY*=5 1,1)
Ty
&

N

Tangent at (1,

J5
Area:j
1

(5—x)_\/5—x2

)
1)is x(1)+4.y(1) =5

dx

4 2

5r 15 1[x? 5 1‘F\/—
_Oonps i xtp 1
_4[)(]1 4{2}1 2J; 4

4

13 5
—(J_ 1)——(5 )= E{ 5 -x2dx



Qs by

Let a, b, ¢ be three mutually perpendicular vectors of the same magnitude and equally

S Y |
inclined at an angle 8, with the vector a + b + ¢ . Then 36 cos?28 is equal to
Given4
Answer :
Ans: 4.00
Sol:

LBl‘l_rI] = |E| = |E.:| =k
|@+B+¢ = a2 +[B]" + €] + 2(8.B + b.6+ £.3) = 3k
= |E+E+E:| :1."§k.
a(@+b+c)=al.|d+b+c|.coss
slall+o0+0= |E1.|E+E+E1.cusﬂ
= k* = k.\3k.cos8

1
S cosl = —
V3
7 2 1
cos2f=2cos"8—-1=--1 =-3
36c0s’ 26 = (6cos2 6)
1 z
2
= (GX——) =(-21"=4
3
Q.9  Let P be a plane passing through the points (1,0, 1), (1, =2, 1) and (0, 1, —2). Let a vector

a = ai + B + vk besuchthat a is parallel to the plane P, perpendicular tu(l +2f +3k

and a - (: + ‘J § '_’k} =2, then {(a—B+7)* equals

Given -
Answer :
Ans: 81.00
Xx-1 y-0 z-
Sol: The required plane is | O -2 0 |=0
-1 1 -3

(x-1)(6)-y(0)+(z-1)(-2) =0
6x-6-2z+2=0
6x-2z2-4=0
=3x-z-2=0

n=3i+0j—k (Normalvector)
an=0

= (ot +Bj +vK).(31 +0j=k) =0
=3a-7y=0 -

a(i+2j+3k)=0
=>a+2+3y=0 —(2)
a(i+j+2k)=2
=S a+p+2y=2 -(3)
2)-2xB)= -a-y=-4
=>oa+y=4 and
3a-y=0
=a=1ly=3p=-5
(a-B+y)? =[1-(-5)+3]* =81



Q.10

(12

If the value of !IP;J[B - (USJ\/(U’SZX )I‘ 7 is equal to e®, then a is equal to
Given2
Answer :
Ans: 3.00
Sol:
x+2]
Hn1k4—cosx40052x x?
x—0
r 1 IX+2
= lim| (2 — cosxyJcos2x) X’
X—0
— i - 2
= lim (2—cosx\/c052x)xz =A
x—0
. 2 \/—
logA :hnl-jsjogZ—cosx C0S 2X
x—0 X

(—Sin2x)2-kJCOSZX(—SinX)}

-1 1
COS X
~ 2 lim (2—costcost){ 24/C0S 2X

x—0) 2X

- (2‘__11) {( /1/ ﬁJ.(-z) . \/1.(1)}

=—(-2-1)=3
~A=¢ed
a=3



