SOLUTIONS & ANSWERS FOR JEE MAINS-2021
26" February Shift 2

[PHYSICS, CHEMISTRY & MATHEMATICS]

PART - A-PHYSICS

SECTION A
Q1 i 5o : 7 2
I'he trajectory of a projectile in a vertical plane is y=ax— Bx*, where « and B are constants
and x & y are respectively the horizontal and vertical distances of the projectile from the
point of projection. The angle of projection 8 and the maximum height attained H are
respectively given by :
Options C 2
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Ans: 1
Sol:  y=ax-px?
y=oX|l-— |-———- @

We have
y=Xtan 6(1—%j————(2)

Comparing (1) and (2)
tand=a=>0=tan a

R__4
H tan©

R tan o ?
H= :)H:O('_

4 4p



Q.2 Given below are two statements : one is labeled as Assertion A and the other is labeled as
Reason R,
Assertion A : For a simple microscope, the angular size of the object equals the angular size
of the image.
Reason R : Magnification is achieved as the small object can be kept much closer to the eye
than 25 cm and hence it sublends a large angle.

In the light of the above statements, choose the most appropriate answer from the options
given below :

Options 5 A s false but R is true
2. Both A and R are true and R is the correct explanation of A
3. Ais true but R is false

4.
Both A and R are true but R is NOT the correct explanation of A

Ans: 2

Sol: Basic concept

Q3 Given below are two statements ;

Statement | : A second’s pendulum has a time period of 1 second.

Statement 11 : It takes precisely one second to move between the two extreme
positions.

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

below :

Options ; Both Statement I and Statement 11 are true
2. Statement | is true but Statement 1l is false
3. Statement | is false but Statement Il is true
4. Both Statement 1 and Statement 1l are false

Ans: 3

Sol: Basic concept

Q4 A wire of 1 [} has a length of 1 m. It is stretched Gl its length increases by 25%. The
percentage change in resistance o the nearest integer is

Options ; 7¢9;
2. 56%
3. 12.5%
4. 25%
Ans: 2
Sol: €'=f+£=%
4 4
A'l=Al
AL _ﬂ
_5f 5



(5/) 25 pt

4P/ 16 A
. R
% change in R = x100%
= S 100:i><100:56.25%
16 16

Qs If ‘C" and “V’ represent capacity and voltage respectively then what are the dimensions of A

where C/V =172
Options lM- ZL‘4I317|
2 M-1L-31-2T-7)
3 M 3L 4B T
4M2L-3 2T

Ans: 1
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The internal energy (U), pressure (P) and volume (V) of an ideal gas are related as U=3PV +4.
Thegasis:

Options ; monoatomic only.
2. diatomic only.
3. polyatomic only.

4 either monoatomic or diatomic.

Ans: 3

Sol: du= 2 nRAT

U=3PV+4
U=3nRT+4
dU = 3nRdT

%:3:>f =6 = Triatomic



a7 Draw the output signal Y in the given combination of gates.

A il | 2 3 xi : ts) A
N R '
0 2 3 4 5 ts)
Options
1' Il i [l
0] 1 2 3 4 5 ts)
2 i i i i i
of 1 2 3 4 5 ts
3' 1 L L i L
ol 1 2 3 4 5 ts)
4- r—
0] 1 2 3 4 5 t(s)
Ans: 4

Sol: Basic concept

Qs The incident ray, reflected ray and the outward drawn normal are denoted by the unit

vectors a, b and ¢ respectively. Then choose the correct relation for these vectors.

Options ., .
I b=a

o]

Ans: 3

Sol: Basic concept



.9
9 A tuning fork A of unknown frequency produces 5 beats/s with a fork of known frequency

340 Hz. When fork A is filed, the beat frequency decreases to 2 beats/s. What is the frequency
of fork A ?

Optlonst 342 Hz

2.345 Hz
3.335 Hz

4. 338 Hz

Ans: 3

Sol: Beat frequency |f2 —f1| =5
i.e., f2=335Hz or fo =445 Hz

As the second tuning fork is filed, f2 increases and according to given question beat decreases.
Hence the frequency of second tuning fork is 335

Q.10
Two masses A and B, each of mass M are fixed together by a massless spring. A force acts on
the mass Bas shown in figure. If the mass A starts moving away from mass B with acceleration
‘a’, then the acceleration of mass B will be :
«—@—TUEDITTTO @
F B A
Options -,
pion® 'F+ Ma
M
MF
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F+ Ma
F - Ma
o S —
M
Ma — F
M
Ans: 3
RS A . ) oM
B kx kx A
a kx
AT M
L Fok
Y
F-M
ag = a



Q11 Given below are two statements ;

Statement | : An electric dipole is placed at the centre of a hollow sphere. The flux
of electric field through the sphere is zero but the electric field is not
zero anywhere in the sphere.

Statement 1l If R is the radius of a solid metallic sphere and Q be the total charge
on it. The electric field at any point on the spherical surface of radius
r (<R} is zero but the electric flux passing through this closed spherical
surface of radius r is not zero,

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

below :

1. Both Statement | and Statement 1l are false
2. Statement 1 is true but Statement 1l is false

Options

3. Both Statement 1 and Statement 1l are true
4. Statement | is false but Statement 1l is true

Ans: 2

Sol: Basic concept

Q12 ,, aeroplane, with its wings spread 10 m, is flying at a speed of 180 km/h in a horizontal
direction. The total intensity of earth’s field at that part is 2510 * Wb/m? and the angle
of dip is 60°. The emf induced between the tips of the plane wings will be

Options ; 54 125 mV
2 62.50 mV

3. 108.25 mV
4. 88.37 mV

Ans: 3

Sol: Bv=Bsin60
emf=Bv{V

3
emf=2.5x 104 x %x 10 x 50

=25 x 25 x +/3 x 10
=108.25 mV

a8 % particle executes SH.M., the graph of velocity as a function of displacement is :

Options ;  a parabola.
2. an ellipse.
3. a circle.

4. a helix.
Ans: 2
Sol: V=aovAZ-x?
V2 =o)2(A2 _ 2)

V2 = 02A2 — %2



x2 N v?2
A% @2A2
Compare with standard equation
2 2
X . .
—+ Yy _ 1= Equation of ellipse
a’? b?

=1

Q14 A cord is wound round the circumference of wheel of radius r. The axis of the wheel is
horizontal and the moment of inertia about it is L. A weight mg is attached to the cord at the
end. The weight falls from rest. After falling through a distance ‘h’, the square of angular
velocity of wheel will be :

Options

o 2mgh

I + mr?

2¢gh
2
I+ mr
2mgh

g et
I + 2mr*

4. 2gh

Ans: 1
Sol:  According to law of conservation of energy

1 o 1.9
h==mv+=lwo
e 2 2

1 1
mgh == m(rzo)2 )+— lo?
2 2
2mgh
w? = %
mre +1
Q15 A radicactive sample is undergoing a decay. At any time t,, its activity is A and another
ime ty, the activity is E\' What is the average life ime for the sample ?

Options -
. In(y + )
9

-

2. LYy
In5
) | e
In5
i In5
ty by
Ans: 2
Sol:  A=Age™



A _
T =Aoe Mo _____ )
From (1) and (2)
. oM
om
5= e}‘(tz_tl)
n5

to-1

M,

t, -t
Average life = 1 L-h
ns

Q16 The recoil speed of a hydrogen atom after it emits a photon in going from n=5state ton=1
state will be :

Opti
"1 417 m/s

243 m/s

3. 325 m/s

4 219 m/s

Ans: 1

Sol:  According to conservation of momentum

h
m =—
A

h

mi

But 1: R 1—i
A 25

Or )\‘:E
24R

v=w=4.17m/s
25m

AT
@ The length of metallic wire & |} when tension in it is T;. [tis L, when the tension is T,. The

ofiginal length of the wire will be
Options I
hLh ~Tb
T, - T

1.

B - Tl
iy

2



Ans: 1

Sol: Yzi:M:E
AA/l AY

T/

(g —0=—

YA

Tyt

YA
-t T
Al T, 4Ty =Tyl y — (T
1, T, 1T 2 =Tyl — (T

Z_T1f2_T2fl

T =T,

ly—l=

Q.18

A scooter accelerates from rest for ime t, at constant rate a; and then retards at constant

. t A
rate a, for time L, and comes to rest. The correct value of il— will be :

-

Options
;

Ans: 1
Sol: y

Vi === === - =




Q19 Aninclined plane making an angle of 30° with the horizontal is placed in a uniform horizontal
electric field 200 Ll as shown in the figure, A body of mass 1 kg and charge 5 mC is allowed

to slide down from rest at a height of 1 m. If the coefficient of friction is 0.2, find the time
taken by the body o reach the bottom,

g 1 o3
=48 2. &in 30°=—; cos WF =2
g my s 7 5 1

mg sin 30°

30°  mg gE sin 30 | + mg cos 30

N = g E sin 30° + mg cos 30°

V3

N =5 x 103 x 200 x %+1><1O><7

N=9.16 N

mg sin 30 —gE cos30 —uN
m

Acceleration, a =

, _ 5-0.866 ~1.632

1
a=2.302

t= /%: /ZXZ —t=1.31s
a V2302




Q20 ging the peak current and resonant frequency of the following circuit (as shown in figure).

100 mH H
-y 100 pF

12002
1. 0.2 Aand 50 Hz
2. 2 A and 100 Hz

3. 2 A and 50 Hz

4 0.2 A and 100 Hz

Ans: 1
Sol: i=X
Z
i= v = 2
R2+(X. =X, )2 ’
100 x100 x10~
i = - = P
V1202 +(100-1012 1202+ 902
i-30 _ooA
150
1 1
0) =
Ve 100 x1073 x100 x10-°
®=1+10°
®=1007
f=50Hz
SECTION B

Q1 A particle executes S.H.M. with amplitude ‘a’ and time period “T". The displacement of the

p
particle when its speed is half of maximum speed is Y2, The value of x is
2

Ans: 3.00

Sol: V=co\/A2 —x?
%:m\/AZ -X?

2
4

i.e,x=3



Q.2 i 5
Time period of a simple pendulum is T. The time taken to complete 3 oscillations starting
from mean position is %l'. Thevalueofais

Ans: 7.00

Sol: Distance covered in one oscillation = 4A

Distance covered = gx 4A = gA

A

Time required to cover gA = 2A+E

Distance from mean position is

T T T
—_—t—=7—
2 12 12
%7
~a=7.00

Q3 3 X . ¢ > {
The volume V of a given mass of monoatomic gas changes with temperature T according to
2
the relation V = KT3. The workdone when temperature changes by 9 K will be xR, The
value of x is
[R = universal gas constant]

Ans: 60.00
2
Sol: V= KTA
%
3
V= K{ﬂj
nR

pray it
P%vﬁézc

PV 2 _¢
R(T,-T,)
1-n

R(90) _ 90R _
1+§ =3, 60R

The value of x is 60.00

Q4 27 similar drops of mercury are maintained at 10 V each. All these spherical drops combine
into a single big drop. The potential energy of the bigger dropis times that of a
smaller drop.

Ans: 243.00
Sol: 2R3 = 27w ps
3 3
R=3r
Potential energy of bigger drop
K 2
pE =2 KQ”



_3K(27q)?
5 3r
2 6
3 K 3
=——— | — |=243PE smallerdrop
5 r
Qs ['he zener diode has a V. =30 V. The current passing through the diode for the following
circuitis _______ mh.
k
90V 5k
Ans: 9.00

Sol:  Current through 5 KQ = % =6mA

Current through 4 KQ = ﬂ =15mA
4KQ

Current trough zener diode =15 — 6 =9 mA

Q.6

A point source of light S, placed at a distance 60 cm infront of the centre of a plane mirror of
width 50 cm, hangs vertically on a wall. A man walks infront of the mirror along a line
parallel to the mirror at a distance 1.2 m from it {see in the figure). The distance between the
extreme points where he can see the image of the light source in the mirroris ____ cm.
v T S

B e -®

l 60 cm
< 12m >
Ans: 150.00

Sol:

In AABI and CDI

ﬂ=@:d=1500m
180 d



Q.7

1 mole of rigid diatomic gas performs a work of 5 W hen heat Q is supplied toit. The molar

iz xR .
heat capacity of the gas during this transformation is IT The value of x is

[R = universal gas constant]

Ans: 25.00

Sol: AU=Q-W

_o.2_4Q
Q57
AT_ AU _ 4Q5R=8Q
nCy ¢,4,5R 2R
2
c-2Q__Q _ZR_ ., x5

naT , 8Q "8
25R

Q8 If the highest frequency modulating a carrier is 5 kHz, then the number of AM broadcast
stations accommodated in a 90 kHz bandwidth are

Ans: 9.00

Sol: Band width =2f = 10 kHz

Number of AM broadcast stations = % =9

Q3  |n the reported figure of earth, the value of acceleration due to gravity is same at point
A and C but it is smaller than that of its value at point B (surface of the earth). The value of
OA : AB will be x: y. The value of x is

e

Ans: 4.00

Sol: R =6400km

3200 km
R B

OB

Ea=Es
GM C I
(6400 +3200)* (6400 )°




Q.10 Tywo stream of photons, possessing energies equal to twice and ten times the work function

of metal are incident on the metal surface successively. The value of ratio of maximum

velocities of the photoelectrons emitted in the two respective cases is 1 @ y. The value of
7




PART - B - CHEMISTRY

SECTION A
Q1 p . R .
Identify A in the given reaction.
OH
SOCl, .
—— A (Major Product)
HO  CH,OH

4

OH CH,OH

8.

OH CH,C
Cl

f

Cl CHyCI

O
gz% o >

Cl H,Cl

Ans: 4
OH OH

Sol: Soc,

b3t
|

HO CH,—OH Cl CH,—ClI

Nucleophilic substitution reaction is less preferred in aromatic compounds.

Q.2  Given below are two statements - one is hbelled as Assestion A and the other is labelBed as

Reason K.

Assertion A : In TH;, isomorphous to Caly, the metal is present in 1 1 oxidation
statke

Reason R $ Tl metal has fourteen f electrons in its electronic configuration.

In the light of the above statements, choase the most appropriate answer from the oplions

given befow :

Options, A is not correct but R is correct

2.
Both A and R are correct and R is the correct explanation of A

3. A is correct but R is not correct

4.
Both A and R are correct but R is NOT the correct explanation of A



Ans: 4

Sol: Both the statements are correct, but (R) is not the correct explanation for (A).

Q3 Match List-1 with List-11.

List-1 List-11
(a) Sucrose (1) pB-D-Galactose and f-D-Glucose
(b) Lactose (ii) o-D-Glucose and B-D-Fructose
{c) Maltose (i) o-D-Glucose and a-D-Glucose

Choose the correct answer from the options given below :
ptions 1. (a) — (i), (b) = (i), () — (i)

2. (a) = (idi), (b) = (i), (c) = (i)
3 (@) = (i), (b) = (i), (¢) — (iii)
4 {a) = (i), (b) — (iii), (c) — (ii)

Ans: 3

Sol: In sucrose, the glycosidic linkage is between Ci of a-D-glucose and C: of B-D-fructose

In Lactose, the glycosidic linkage is between C1 of B-D-galactose and Ca4 of 3-D-glucose

In Maltose, the glycosidic linkage is between C1 of a-D-glucose and C4 of a-D-glucose

Q4 Match List-1 with List-1L

List-1 List-11
(a) Siderite (i) Cu
(b) Calamine (1) Ca
(¢) Malachite (iii) Fe
(d) Cryolite (iv) Al
(v) Zn

Choose the correct answer from the options given below :
Optiont 1. (a) — (i), (b) = (v), (c) —= (i), (d) —= (iv)

2. (a) — (i), (b) = (i), (c) = (v). (d) — (ii)

3. () = (i), (b) = (ii), (c) — (v), (d) — (i)

4 (@) = (1), (b) = (ii), (c) — (i), (d) — (iv)

Ans: 1

Sol: Siderite — FeCO3
Calamine — ZnCO3
Malachite — CuCQOs.Cu(OH)2
Cryolite — NasAlFs

X & Phenyl methanamine

B. N,N-Dimethylaniline

C. N-Methyl aniline

D. Benzenamine

Choose the correct order of basic nature of the above amines.

Options; D>B>C>A
2A>B>C>D
3iD>C>B>A
s A>C>B>D

Ans: 2
Sol: The pKby values of

Phenyl methanamine — 4.70
N,N-Dimethylaniline — 8.92



N-Methylaniline — 9.3
Benzene amine — 9.38

Q6  The nature of charge on resulting colloidal partides when FeQl, is added to excess of hot
water is :
Options ; pegative
2. sometimes positive and sometimes negative
3. positive

4 neutral

Ans: 3

Sol: When FeCls is added to hot water, a positively charged sol of hydrated ferric oxide is formed due to
the adsorption of Fe3* ions.

Q7 Match List-l with List-11

List-l List-11
Cl
N, Q1 2
() ©/ & Quh o + Na (i)  Wurtz reaction
Cl
Lta-
) Q/‘ ‘ _CuHA + N, (i) Sandmeyer raction

{€) 2CHLCHLCI+2Na _Sther | CH, - C,Hg  2NaCl(1d)  Fittig reaction

(d) 2CH,Cli2Na _Bher  CH, CH, t 2NaCl  (iv) Gatterman reaction

Choose the correct answer from the options given below
Options 1. (a) — (i), (b) — (i), (c) — (iv), (d) — (ii)

2 (a) = (i), (b) = (iv), () = (i), (d) — (ii)

3. () = (ii), (b) = (i), (c) = (iv), (d) — (ii)

& (a) = (i), (b) = (i), ) — (3), (d) — (ii)

Ans: 2
N2C|7
I
@ CuCl @ — Sandmeyer's reaction
N2C|_

@ Cu, HCI @ — Gattermann reaction

2CH3;—CH,CI + 2Na—> CoHs—CoHs + 2NaCl — Waurtz reaction

Ether
2CgHsCl + 2Na —> CgHs—CgHs + 2NaCl — Fittig reaction

88 2 4DNP test can be used to identify :
Options | halogens
2. aldehyde
3. ether

4. amine

Ans: 2



Sol: 2,4-DNP test is used to identify carbonyl compounds (aldehydes & ketones)

Qs 2

1 2058 4
In CHy =« C=CH -~ CH; molecule, the hybridization of carbon 1, 2, 3 and 4 respectively,
are

)ptionsL S]r]', P, S,'l' S}r‘
2 spz s, spz, .sp-‘
3 sp2, spd, sp?, sp?
A spl, s,rz, spl, sp”

Ans: 2

sp? sp sp? sp?
Sol:  H,C=C=CH=CH,
Q10 Which pair of oxides is acidic in nature ?
options 20, S0,
2. B0,y GaO
3 B,Oy, SO,

4 N,O, BaO

Ans: 3

Sol: B203 — Acidic oxide
SiO2 — Acidic oxide
N20 — Neutral oxide
CaO - Basic oxide
BaO — Basic oxide



Q11
1) Zn/HCI i
2) TR0y, 73K
0 10- 20 atm

Considering the above reaction, the major product among the following is :

Dptions Cl |3
COCH,CH5
CH,CH,
3. @
CH,CH,CH,
4‘ @
Ans: 3
Sol: (i) Zn / Hg
HCI
0]
(ii) Cr,03
10-20 atm
(aromatisation

takes place)

Q12 Which of the following forms of hydrogen emits low energy 3~ particles ?

Options 4 Proton H*
2 Deuterium l;H
3 Protium |H
P ‘3
4 Tritium ,ll
Ans: 4

Sol: Tritium (3H) is the radioactive isotope of hydrogen which emits low energy B-particles.

Q.13 Ceric ammonium nitrate and CHCL,/alc. KOH are used for the identification of functional
groups present in ____and ______ respectively,

Options 1. alcohol, amine
2 alcohol, phenol

3 amine, phenol

4. amine, alcohol




Ans: 1

Sol: Ceric ammonium nitrate (CAN) is used to test for the presence of alcohol. With CAN (yellow coloured
reagent), alcohols produce a colour change from yellow to red.

Primary amines with CHCls / alc.KOH give the respective isocyanide (carbylamine)
Q14 The correct order of electron gain enthalpy is :
Options | Te>Se>S>0
2 0>5>%>Te
315>Se>Te>0
4.5>0>S>Te

Ans: 3
Sol: The negative electron gain enthalpy value in kJ mol is
S =-200
Se =-195
Te =-190
O0=-141

Q15 Match List-1 with List-11.
List-1 List-11

(a) Sodium Carbonate (i Deacon

(b) Titanium (1) Castmer-Kellner
(c) Chlorine (i) wvan-Arkel

(d) Sodium hydroxide (iv) Solvay

Choose the correct answer from the options given below :
PO (a) = (iv), (b) — (i), () — (), (d) — (i)

2 (a) = (iv), (b) = (i), () — (i), (d) — (i

3. (a) = (i), (b) = (iii), (c) = (iv), (d) — (ii)

4 (a) — (iii), (b) — (i), (c) = (i), (d) — (iv)

Ans: 1

Sol: Sodium carbonate — Solvay process
Titanium — van-Arkel.process
Chlorine — Deacon’s process
Sodium hydroxide — Castner-Kellner process



Q16 Identify A in the given chemical reaction.

CH,CH,CHO SO
@: — » A (Major Product)
CH,CH,CHO Gl lsOAl I, H,0
HO
1¢¢
2 :
3 :—H
CH,CH,COOH
QX
CH,CH,CH,0H
Ans: 3
CH,—CH,—CHO CH.,—CH
Sol: 2 z NaOH 2 2\ _OH
CoH5OH, H0 /CH\
CH,—CH,—CHO CH>—CH, CHO
g CHZ—CHZ\
—% /CH

CH Z_CH \CH o

Options

{2



air Identify A in the following chemical reaction.

=

CHO iy HCHO, NaOH
ii) CHyCH,Br, NaH, DMF
CHy iii) HI, A
Options 0
. : - —DC] 1,CH,

: _CH,OH

HO

CH,l

Wes

H

CH,OH

4. (/O/

CH,

Ans: 3

CHO CH,—OH

HCHO NaOH CH3 CH,—Br
NaH DMF

Sol:

OCHS OCH3

CHZ_O CHZ_CH3

Q18 Match List-1 with List-11.

List-1 List-11
(Molecule) (Bond order)
(a) Ne, i 1
b) N, () 2
(© F, (i) 0
d) O, (iv) 3

Choose the correct answer from the options given below :

Options 1 (a) — (i), (b) — (i), (c) — (v), (d) — (iii)
2. (a) = (iii), (b) = (iv), () — (i), (d) = (ii)
3. (@) = (i), (b) = (i), (c) = (i), (d) = (v)
4. (a) = (iv), (b) = (iii), (c) = (i), (d) = (i)

Ans: 2
Sol:  ForNez, B.O = % [10 - 10] =
For N2, B.O = % [10 - 4] =

For F2, B.0 = [10 - 8] =

CHal



1
For Oz, B.O = 3 [10-6]=2
Q.19 Calgon & used for water treatment. Which of the following statement is NOT true about
| Calgon ?
Options 1 ] is polymeric compound and is water soluble.
2. It doesnot remove Ca2* ion by precipitation.

3.
Calgon contains the 2™ most abundant element by weight in the Earth's crust

4. 1t is also known as Graham's salt.

Ans: 3

Sol: Calgon is sodium hexameta phosphate. The second most abundant element is silicon and it is not
present in Calgon.

Q20 Seliwanoff test and Xanthoproteic test are used for the identificationof __ and
_ respectively

\Options ¢ aldoses, ketoses
z. proteins, ketoses

3. ketoses, aldoses

4. ketoses, proteins

Ans: 4

Sol: Seliwanoff’s test is. a chemical test which distinguishes between aldose and ketose. Xanthoproteic
reaction is a method that can be used to detect the presence of protein soluble in a solution.

SECTION B

Q1 The number of sterecisomers possible for |Cn[m]3[Er]{.\.'H.}|: s

|ox = oxalate|
Ans: 3
Sol: [Co(ox)2 (Br)(NH3)]%~ can exhibit cis and-trans_isomerism. Among these, cis isomer exhibit optical
isomerism.
Q.2 Tl pH of ammen b phn-cpluh-mluls:n'u. il rH-.* ol plnt.fhm:' ackd and IllL,_ o amEoTium

hyelromide are 523 and 475 mspectively, B

Ans: 7

Sol:  pH=7 +§ [PKa—pKp]

=7+ [523—475] = 7.24

Q3  when 1z I g of berwoic acid is dissolved in 10 g of water, the Irecsbng point of selution was
found s be — L95C (K (1 I_.l.':I| 1.5 K kg mal ~ '), The number (n) of benzoic acid molecules
associabed [assuming 100% association) is

Ans: 2

_i.K¢.Wg.1000
- Mg Wy
. 0.93x122x1000
1= T86x122x1000
1-1i

o=T7
n

Sol: AT

= 0.5



e T
1-1 = 05
n
1=05=1
n 2
L n=2
Q4 Emf of the following cell at 298 K in V is x % 102,
ZnZn®* (01 M)lAg* (0.01 M)Ag
Thevalueof xis . (Rounded off to the nearest integer)
233R
[Given:E® ,, = =-076V;E® , =+080V;= s =0.059)
In" [In Ag'/Ag
Ans: 147

Sol: ZI’I(S) + ZAg-('—aq) —> Zn%;q) + ZAg(S)

° 0.059 [zZn?*]

E = Ecell_ 2 ] [Ag+]2
0.059 107t

=1.56 ——log 0]

= 1.56 — 0.0295 log 103
= 1.56 — 0.0885
= 1.4715 = 147.15 % 10°2

Q5  Theaverage S—F bond encrgy in k) mol =¥ of SF, is _ . (Rounded off to the nesrest
integer)
[Given : The values of standard enthalpy of formation of SF (g). S(g) and F(g) are - 1100, 275
and 80 K mol ! respectively |
ivan —
Ans: 309
Sol: SF6(g) - S(g) + 6F(g)

ArH =3 ArH(p)— z ArH(R)
=[275 + 6 x 80] - [-1100] = 1855 kJ

AH =6 x BE(s-p)

: _ 1855 _
~BEgs ) === =309.16k]

QB

In mildly allaline medam, thissulphate jon is ocddized by MOy 0 “A%. The oxidation
stale of sulphur in A" s
Ans: 6
Sol: In faintly alkaline medium, thiosulphate is oxidized by Mn0O, to sulphate

8Mn0O; + 3S,02™ + H,0 — 8Mn0, + 6503~ + 20H"
The oxidation state of S in SO;~ is +6

Q.7  The NaMND, weighed out to make 50 mL of an agueous solution containing 700 mg, Ma*
per ml is . & (Rounded off 1o the nearest integer)
[Given : Atomic weight in g mol~ " - Ma: 23 N 14 0: 18]

Ans: 13
Sol: 1 mL = 70 Mg Na*

~. 50 mL = 70 x 50 = 3500 Mg Na* = 3.5 g Na*
23 g Na* — 85 g NaNOs3

3.5gNa*—> 328 = 1294

23




A hall weighing, 10 g is moving with a velocity of % ms . If the uncertainty in ils velocity
is 5%, then the unceriainty in its position is « 107 . (Rounded off io the

neansst integer)
[Given : h=#83 =10~ ]

Ans: 1
5 -
Sol: AV = 90x — = 45ms™?
100
h
AX . mAV = —
4n
h
Ax = m.AV.471
6.63 x 1073* _ 6.63x107%*
0.5652

T 10x103 x45x4x3.14

=11.73x 103 =1.173 x 10~

If the activation energy of a reaction is 8.9 kJ mol ', the fraction of molecules at 700 K,
*. The value of x is ’

Q9

having enoagh energy to react to form products s ¢
(Rounded off to the nearest integer)
[Use R=831 | K~ ' mol ']

Ans: 14

_Ea
Sol: e rr=¢e™*
. E,
ie,=2=x
RT
80.9x 1073
———=139
8.31 x 700
. (Rounded off to the

The number of octahedral vosds per lattioe sibe in a lattice is

neanest integer)

Q.10

Ans: 1
Sol: For ‘N’ number of particles per unit cell there will be ‘N’ octahedral voids.
PART - C = MATHEMATICS
SECTION-A
Q.1 2
Let fix)=sin~' x and glx) = a2 —. I g(2) = Infl' £x), then the domain of the
function fog s : ’
Options 3 |
1. (- =, =2] _,:{ —, x
2 /
2 (-=, ~1U 2, =)
3 (-=, -2Ju[-1, =)
4 )
2 ) - Q0
4. (-2, -2 U { 3,;}|
Ans: 4
. s X2-x-2\ _ .. 2x-1 _ 3
Sol: 8(2) = ,13_'2 (2x2—x—6) ‘L‘L‘% 4x-1 7
x2—x—2 x-2)x+1) x+1
— — «in—1 — ain—1 — cin—1
fog(2) = {g(2)} = sin <2x2—x—6> ((x—z)(2x+3)> s (2x+ 3)




1 3 1
x+1 7@x+3)-5+1 1 -3

2x+3 2x+3 T2 2x+3
. 1<1+—1/2

) =2 2x+3°

PR

3. 72 _1

2 21x+3 2

3> > —

=2x+3° 1

1< 1 <0 dot < ! <
Tx43” ey = +3=
Si qeo)

<lnce2x+3

—1>2x+3>—-0 and o0 >2x+3 >

W

8
—4 >2x>—00 and 00>2X2—§
4
—2>=2x>—0c0 and 00>x2—§

4
X € (=0 ,—2]U ==, )

-4, i

3
Q2 A natural number has prime factorization given by n=2"3%5% where v and = are such that
yrz=Sand v ' 427 = :‘ y > z. Then the number of odd divisors of n, induding 1, is
,Opuons1
2. 12
3. 11
4. bx
Ans: 2
Sol: n = 2%, 3Y.5%
y+z=5.... (€9
1 1 5 @
y z 6777
y+z 5 5 5
2) > == =>5—=— 2yz=6...(3
@=T =7 S5=¢ 2y 3)
From (1) and (3) ,y =3 andz = 2 (Since y > z)
on=2% 3352
Consider: 1,3,3%,3%and 1,5,52
(Factors of 3% and 52)
~ number of odd factors = 4 X3 = 12
Q3 Let L be a line obtained from the intersection of two planes x + 2y + z=6 and y + 2z
point Plu, £, 4) & the foot of perpendicular from (3, 2, 1) on L, then the value of 21(a + §# + y)
equals:
Opr.ions1 142
2 136
3. 102
4. 68
Ans: 3



Sol:
A\E’ B Iar
i j k

b=n;xXn,=(1 2 1/=3i—-2j+k

01 2
Equation of the line AB is

A(3,2,1)

x+2 y—4 z-0
-2 1

x+2 y—-4 z
3 T -2 "1

P(a,B,v)

(a,B,y) lies on the line
a+2_B—4_y_k

3 =2 1

2a=31-2,=-2A1+4 andy =2

AP is perpendicular to the line = AP.b=0

AP =(a—-3)i+(B=2)j+ -1k

APb=3@—-3)-2B-2)+1(y=1) =0

=>33BA-5)—-2(-2A+2)+1(A—-1)=0
10

—a—2=28 g el Ll

“= =7 F= A"

21(a+ B+ )—21(16+8+10)—102
arBry) =2zt to)=

Q4 - w
fO0<ab<l,and tan 'a+ tan ' b= : then the value of

a®+b%) (a’+b°) a ol~‘1
{a +b) | 4 | | is:
: J ‘ -‘ J
Options
2. log 'El
= l?-r-l -
3. log,2
4. 21
Ans: 3
Sol: tan~'a+tan~'b =E

¢ _1<a+b)_n
M \1-ap) T2



a+b =1 a+b=1-ab
1-ab
a+b +ab=1 l+a+b+ab=2

(1+a)(1+b)=2
. _ a? | a® a* b2  b®
The given sum= (a—?+?—7+~-)+(b—7+?—7+~-)
=log(1 +a) + log(1 + b) =log{(1 +a)(1 +b)}
2 3 4
[log(1+x) =x—x?+x?—x:+-~-] =log2

Qs

If vectors .:,‘ = 1; j o+ & and .15 = i +wj +zk arecollincar, then a possible unit vector
paralled to the vector xi +yj + 2k is
Options 1 A
1. == ‘l ,'
V2
1 l'; . |
2. — |1 t k|
NG j
s |-G+
V2
4.—-3:- ('. b | L]
V3
Ans 2
Sol: a; =xi—j+k and a; =i+ yj+zk are collinear.
X 1 1 A N 1 1
_—_———= = = = — — = —
1 y z 3 4 AP
L yi+ 7k = M=~ +—k (= 3)
xi + yj 21—11—}\] yk (=4
o A—xityk Rk
a= =
1,1 VAt +2
\/)\2+}\_2+ﬁ
i—-j+k
fA=1,3="
V3

Q6 Ay be the area of the region bounded by the curves y =siny, y=cosy and y-axis in the
first quadrant. Also, let Ay be the area of the region bounded by the curves y = siny, y= cosx,

v-axis and ¥ =7 in the first quadrant. Then,
Options; A, :A,=1: /7 and A, +A,=1
2 A,:Ay,=1:2and A +A,=1
3.2A1=Ayand A +A,=1+ 2

4 A"—Az and Al t .‘\2'— \)ri

Ans: 1

¥ = cosx

y = sinx
Sol:

1S




/4

A= f (cosx — sinx)dx = [sinx + cosx]g/4 =V2-1
0

T

7 T n
A, = f sinx dx +L cosxdx = —[cosx]§ + [sinx]Z = 2 — V2 =V2(2-1)
0 4

B!

4
Ai:A, = 1:V2 and A, + A, = 1

o Let f: R — R be defined as

Y (I~ 7

‘.‘\1"‘ ———: ifx<-1
| >

' 2

flx) =1 2 :
[ax +x+H, if-1=x=<1

|sin(mwx), ifx >1

If f(x) is continuous on R, then a +b equals :

Opﬂons1 3

2 -3

3. -1

4 1

Ans: 3

. . F A (TN o T

Sol: X_l)%r_nl)_f(x)—xl%r_nl)_{Zsm( 2)} 2sin— =2
. _ 2 =la—
X_1%1_1'11)+f(x)—X_l>1(1_nl)+|(ax +x+b)|=|a—1+D|

la—1+b|=2....(1)
lim f(x) = lim [(ax?+x+b)|=|a+1+Db|
x—-(1)" x-(1)"

lim f(x) = lim_ sinmx=0
x->(1)* x-(1)*

la+1+b|=0...(2)
From (1) and (2),a+b=-1

Qs . .
rlog.t A1)
For x> 0,if f(x)= ![;—}ir_n}d" e fle) *F] - | 16 equal b
1 i
Dptions 1
e
2 -1
L0
4.1
Ans: 1
. x logt
Sol: f(x) = fl ooy

1 € logt /¢ Jogt
f(e)+f(—) = j dt+ j dt
e/ ) t+1 L t+1

. _J‘l/e logt dt
27 ) t+1

Lett ! dt 1d
e = - :——y
y y?

1
Ift=1,y=1 andift=g,y=e

cog(3) (=) e~ ) logl —logy)
o= - y1+§y2‘dy=f1 y2(%)

d—fell x—_ 4
y=| salosyx iy



_ relogy . e 11 — (©(logy _ logy
=/ y+1dy_f1 logy(y y+1)dy_f1(y Y+1)dy

_ qelomy g relosy y elogy
_fl y dy fl y+1dy_f1 y dy [1

€lo
11+IZ=J ﬂdy
1 Y

1
Letlogy =u =>§dy=du
y=1=>u=1logl=0 andy=e u=1loge=1

Ans =1, +1 —fl aue ] 21
ns = Iy 2—0u.u—20—2

Qs ; 2 s
Let slope of the tangent line to a curve at any point P(x, v) be given by o<

v
i the curve

intersects the line x + 2y =4 at x= - 2, then the value of y, for which the point (3, w) bes on

the curve, is:
Options 18
9.
35
18
2. — —
11
4
*78
18
4. S
19
Ans: 4
. dy _xy*+y _ 5y
Sol: i (s s
_ ﬁdy_ N dv
y = VX dX—v X'dx
dv
vix.—=vx%+v
dx
v =>fdv_f d 1—X2+C
dX—VX V2_ X. ax V_2
T
y_2
(-2.3)
x+2y=4
x x?
Thepoint(—2,3)1iesonthecurve—§=7+C
2—4+C =>C= 4
372 T3
Equation of th S e
quation of the curve is v 2 3.....()
Substituting (3,y) in (1) 3_9_ 4 Sy= 18
ubstituting (3 ,y) in 'y_2 3 y= 19

Q10 LotF (A, B,.C)= (A~ ~B) v [~C » (A v B)] v ~A and Fy(A, B) = (A v B) v (B— ~A) be two
logical expressions. Then :

(Options , F, is a tautology but F, is not a tautology
2 F, is not a tautology but F, is a tautology
3. Both F, and F, are not tautologies

4. F; and F, both are tautologies



Ans: 2

Sol: IfA=T,B=TandC=TthenF; =F
IfA=T,B=TandC=FthenF; =T
Hence F; is neither tautology nor contradiction.
F, =(AvB)V(B—-> ~A) =(AVB)V(~BV~A)

[Sincep=q=~pVv(q]
=(Av~A)V(BV~B)=TVT=T (Tautology)

QM 4 seven digit number is formed using digits 3, 3, 4, 4. 4, 5 5 The probability, that number
50 formed 15 divasible by 2, =
Dptions
1. =
7
4
2 =
7
1
3. —
£
3
4, —
7
Ans: 4
Sol: Favourable:
3 3 5 5 4 4
L J
|
Arrange
6!
Number of favourable case = CTRETIT] =90
!
Total number of cases = 2T 31 21 =210
90 3
210 7

Q12 Consider the following system of equations :

x+2y—-3z=a

2x +6y - 11z=b

x-2y+7z=c,
where a, b and ¢ are real constants. Then the system of equations :
|OPtions 1. has a unique solution for all a, b and ¢
2 has a unique solution when 5a=2b+¢
3. has no solution forall a, band ¢

4. has infinite number of solutions when 5a=2b+¢

Ans: 4
1 2 -3

Sol: |Al=12 6 -11|=0
1 -2 7

= No solution or infinite number of solutions.
(2)-2x(1)=>2y—5z=b—-2a....(A)
H-@B)=>4y—-10z=a—c........(B)

For infinite number of solutions,
dp bl Cq1 2 _5 b — 2a

= —_—= 5 —-—=— =

a, b, ¢, 4 -10 a-c

b —2a
=—=>a—-c=2b—-4a=>5a=2b+c

a—c 2



Q13 Let Afl, 4) and B{1, -5) be two points, Let P be a point on the ciscle (x - 154 (v 1¥ =1
such that (PAF | (PB)? have maxinum value, then the points, P, A and 8 lie on

Options 1. 3 parabola

2. a hyperbola

3. an ellipse

4. a straight line

Ans: 4

Sol: The general point on the circle is P(1 + cos8, 1 + sinB)
PA? + PB? = (cos8)? + (sinB — 3)? + (cosB)? + (sind + 6)?
(By distance formula)
= 2c0s? 0+ 2sin? 6 — 6sinB + 12sin6 + 9 + 36
= 2(cos? 0 + sin? 0) + 6sin + 45 = 47 + 6sin® (To be maximum)
=0= ;
= P(1,2),A(1,4) and B(1,-5)
P,A and B lies on a line.

Q.14 :

Let f{x)= r'-'l fldt + & be a differentiable fupction for all ¥ @ B Then Tixh cjuls :

Options

f(x) = [5 et (O dt+e* ... (1)
Differentiating both sides
f'(x) = %{fox et.f(t) dt} + e* = e*f(x) — 0 + e* = e*f(x) + e~

. d v(x) , ,
[Slnce&{f f(x) dx} = flv(x)}.v(x) — flu®)}. u'(x)

u(x)
d
Letfx) =y =>f'(x) = d_z(,

:g=exy+ex=e"(y+ 1)
dx

d
_y-l-yl = jexdx
logly+1) =e*+C
y+ 1 =e*C = e g€ = ke

f(x) =k.e®  —1....(2)
0

From (1), f(0) =f et.f()dt+e®=0+1=1
0
2)=>f0)=k.e"—1=ke—1=>1=ke—1
2
ke=2 =>k=-
e

e —1=2e"1-1

f(x) =

oN



QA5 W the mirror image of e point (1, 3, 5) with respect 1o the plane 45 - 55+ 22=8 is (o By)
thasi S{om -+ B+ v} m]ual.-

Dptions , 4

2 39
3. 47
4 41

Ans: 3

A(1,3,5) A=4i-5/+2k

|
g |

Sol: ’ /
4x—5y+2z=8

A’(;vﬁ’vy)
AA’ is parallel to i
AA"'=(a—-1Di+(B-3)j+ (y—5k
n=4i—5j+ 2k
0(—1_[3—3_}/—5_)\
4 -5 2 =
S>a=4A+1,3==5A+3,y=21+5
(a+1 B+3 y+5

RN T ;

+ + +
=4( )5 ()ealy) =

)lieson4x—5y+22=8

2 2 2
~51+

2@A+@—5G—7—j+ax+m)=s
=>A=2/5

8 13

“=5T TS

_10,,s

B= 5 5

4, e
V=572 75

5(a+B+y) =47

Q18 1y triangle of maximum area that can be inscribed in a given circle of radius 'r is
Dptions 2r
1. An equilateral triangle of height a2
2. An isosceles triangle with base equal to 2r.
3.
A right angle triangle having two of its sides of length 2r and r.
a
An equilateral triangle having each of its side of length 3 r.
Ans: 4
Sol: For maximum area, the triangle must be an equilateral.

A

N
NS



a/2 V3 a
c0530=L=> —=— =3a=+3r
r 2 2r
Q.17 i
The sum of the series \ ——»-ﬂ'—— is equal to :
~ (2n+ 1)
n=]
Options
41 . S
B Dt i
8 8
2 ﬂc' el -10
8
g .
3 “00 l—(‘ ! + 10
4 4—14 l—ut 1 10
8 8
Ans: 4
Sol: Letn?+6n+10=a(2n+1).2n+b(2n+1) +¢
= L ES L 3+10= = —29
=73 4 ¥ - U
0 10 b+29 b'=10 g9 U
= = = _— = = == = —
t 4 j Z "2
Coeffofn?: 4a=1 = a=-
1 4 29
nZ +6n+ 10 Z(2n+1).2n+ (2n+1)+—
@n+1)! (2n + 1)!
. 1/4 +11/4+ 29/4
_(Zn—l)' (2n)' (2n+1)!
[oe]
Z E e
2 (2n—1)' 4 (2n)I 4 L (2n+1)!
X2 3 . &2 %3
— h X — — —
We know that e* 1+x+2|+3'+ -and e 1 x+Zl 3'+
ﬁe"+e"_1 x? X4+x6+ ) eX—e‘X_ x3+X5+X7+
> +2'+ ol an ) X+ 5l
lrm iy ly —e+e1 d1+1+1+1+ e_el
217 n "l "S- \ 3175
S 1(1+1+1+ ) 11(1+1 1+ )+29(1+1+1+ )
um—4 3! 5! 4.\2! 41 6! 4 \3! 5! 7!
_1fe—e\ 1lfe+e’’ 1 +29 e—e! 1 4119 10
i\ 2 4\ 2 4\ 2 “8° g"¢
Q18 i the locus of the mid-point of the line segnsent from the point (3, 2) to a point on the circle,
¥ 4y =1is a circle of radius r, then r is equal to :
O|::licms1 1
1
2. e
4
25k
3
1
iy
Ans: 4




Sol:

3+ cos® 2+ sinB
P( > ' ) = (x,y) (assume)
cosB = 2x—3 andsind =2y —2
Squaring and adding
(2x—3)2+QRy—2)2 =1 =>4x*>+4y?—12x—8y+12=0
x?+y2—3x—2y+3=0

3
g=—5,f=—1 andc =3

Q.18 af{a) — afi{x})
Lt fixh b @ differemntiable furction al x = a with "(a)= 2 and [{a)} =4, Them limm
¥ ik =

epuaals ;
Opti
P I!II'I!L a ; 4
2 2a+4
3. 2a-4
4. 4-2a
Ans: 4
. . x.f(a)—a f(x)\ _ ;. 1.f(a)-a .f'(x) - - , i
Sol: %1_1)1; (T) —)1(1_1'21 (—1 ) =f(a)—a.f'(a) =4—2a

Q20 1atA={1,23 ..,10 and f: A — A be defined as
(k) = |k #1 ifkisodd
fi) = 'f k if k iseven
Then the number of possible functions g : A — A such that gof=fis :
Options , 105
2. IOC:‘
3. 59

a. 5!

Ans: 1



-
<Y

A A A
. —f=2 2
Sol: 3 3
>4 4
5 5
»6 6
7 7
=8 8
o 9 9
AVARN
W
The remaining elements in A (second set) = 5
Number of elements in A (3"set) = 10
We know that the number of functions from A to B is {n(B)}*®
~ Number of functions = 10°
SECTION B
a1 Led L b g commmon Bngent line o e curves 52 0 P =30 and (2097 |_"|||'|:— 1. Theen the
sqquane of the slope of the line L is
Ans: 3
2 2
Sol: Ellipse:%+y7= 1
a’=9,b2=4
2 2

y
= = 1,thenc = tya?m? + b?

X
If y = mx + cis a tangent to the ellipse prl + b

c=+y/9m? +4
= Tangent : y = mx + v/ 9m? + 4

This is also tangent to the circle x? +y? = 31/4

d ‘\/9m2+4‘ V31
=r=s |—|=—
m? +1 2
2
M _32 o 36m? 416 =31m?+ 31
m-+1 4

Sm2=15 = m?= 3

Q.z Lot ther normals at all the points onoa given carve pass through a fised point (@ bl [ the

curve passes through (3, 1) and (4, - 242, and given that g - 2J7 =3, then
+ o)
[+ b=+ ab) B eygual o

Ans: 9

Sol:




The curve must be a circle with centre at (a, b)

= Equation of the circle is x? + y2 — 2ax — 2by + c =0

The circle passes through (3,—3) and (4, —2v2)
~94+9—-6a+6b+c=0 = 6a—6b—c=18...(1)
16+8—8a+4VZb+c=0 = 8a—4V2b—c=24....(2)
(2)- (1) >2a+(6-4vV2b) =6

=a+(3-2V2b)=3 .. (A) and a—2v2b = 3....(B) [ Given]
Solving (A)and (B),a=3 and b=0

~a?+b?+ab=9

Q3  Letabean integer such that all the real roots of the polynomial
2x5 4 524 + 102° + 1022 + 10x + 10 lie in the interval (a, a +1).
I'hen, a|is equal to

Ans: 2
Sol: Ifx > 0,thenf(x) >0
Hence no positive roots
By trial ,f(—2) < 0 and f(—1) > 0
~ There is a root between — 2 and — 1
Sa= -2 =la|=2
@4  The total number of 4-digit rumbers whose greatest common divisor with 18 is 3, is
Ans: 1000
Sol: 18=2x3x3

The number must be a multiple of 3 but not multiple of 9 and
not a multiple of 2.

A = set of multiples of 3

B = Set of multiples of 9

C = Set of multiples of 2

A(3k C(2k)

C A2

A =1{1002,1005,1008, ...:.9999}

9999 — 1002
n(A) = ———5——+1=3000

=2>p+q+r+s=3000....(1)
B = {1008,1017, ....:,9999}
9999 — 1008

n(B) = T-'- 1=1000
= q+s=1000...(2)
C ={1000,1002,1004, ... .. 9998}
9998 — 1000
n(C) = f+ 1 =4500
=2>r+s+t=4500....(3)
r + s = Number of multiples of 2 and 3 (i.e, multiples of 6)
= {1002,1008,...... 9996}
9996 — 1002
r+s =T+1 =1500.....(4)
s = Number of multiples of 9 and 2 (ie, Multiples 18)
= {1008,1026, ... ... 9990}

9990 — 1008
= 41=500....(5)

(4)—(5)= r=1000
(2) - (5) = q = 500




(1) > p+ 500+ 1000 + 500 = 3000

~p=1000
Qs 1% L& |
Let X, Xy o0 X be cighteen observations such that Y (X — @) =36 and Y X B =%,
(=1 1
where ocand # are distinct real numbers, I the standand deviation of these observations is 1,
then the valae of « BE
Ans: 0
Sol:
18
Z(xi —-a)= 36 :in— 180 = 36
i-1
18
Z(Xi -B)2=90 :inz - ZBZXi + 18[32 =90
i-1
=¥x2=90+72p + 360 —18p>
= [Zx?_(Zm)?
° =1 _( 18)
=G+ 4B+ 20p-BH) -2+ aw)? =1
=>4P-0o)=0a®-20p +p2
= -4 (a-p)=(a-Pp)?
>a-p=-4
=la—p|=4
Q.6 If the arithmetic mean and geometric mean of the p™ and g™ terms of the sequence
16, B, —4, 1, ... satisfy the equakion 427 —9x +5=0, then ptq is cqual to
Ans: 10
Sol:  GP: —16,8,—4,2,-1,5,=2 1 .
1 2 48
Consider 2 andz
2+1/2 5
AM = 2 =2 and GM = /2x1/2=1
Both are the roots of the equation 4x®> — 9x+ 5 =0
= p=4andgq=6 = p+q=10
ar Let z be those |'-.-|1'|p1|-~. numbers which qll-.l'!.
z+5 = 4and ol +i)+ T - i) 10§ = -1,
1§ the maximum valoe of [z+ 17 is « + |':\,'_T_ then the walee of (a+ B) is
Ans: 48
Sol: Letz = x+ iy

z1+D+zZA-D)=+iy)A+D+E-iyyA-D=—-y)+EE+yi+x—y)+ (—x—yi
=2(x—-y)=-10 = x—-y=-5

lz+5|<4 = |z—(-5+0i)| <4

which represents interior of the circle with centre at (—5,0) and radius = 4

(5,0)1/

|z + 1| = |z — (—1)] is maximum



= The position of z must be at A
Using cosines rule,

AC = /42 + 42 = 2(4)(4) cos 135 = ,32 -32 (—%) = /32 +16v2

AC? =32+ 16V2
a+B=32+16=48

OB flt o o] [1 0 0]
If the matrix A = |0 2 0 | satisfies theequation A™ + &A™ + pA= [0 4 0| for some
10 -1 oo 1)
ral mumibers o and L then B oo is egqual bo
Ans: 4
1 0 0]
Sol: A=(0 2 0
3 0 -1l
1 0 0
A>=AA=|0 4 0]
0 0 1
(10 0] f1%* o0 o0 0
A% = (A0 =0 4 0] = 0 410 0] [0 410 o]
0 0 1 110
1.0.0 1 0 0
AP =(A)°.A=10 4 o] ] [0 4° H ]z[o 2(4%) 0]
0 0 1 -1 3 0 -1
oc
A?0 + aA + BA= 0 410 204 + 0 0]
0 0 1 30( 0 —a 3B 0 —B
1+a+f 0 0 1 0 0
= 0 410 4+ 204° + 2B 0 =[o 4 0]
3(a+B) 0 1—(a+B) 0 0 1
S a+B=0 and 4% +2a4° + 2B =4
220 + .29 —2a=4 = a= —2 (Byback substitution)
B=2 = B—a=4
Qs 1 1 om=1 , m=1
Wi, . _|'|,' T — oy dr, form,m = 1, and _[JI. ._”.1. dr =l .. 0 B thena
equals I
Ans: 1
Sol: Ipa = [ x™ 1. (1—x)" " dx
Letx =sin?® = dx = 2sinfBcosO
/2
Im n =f sin®™~2 @ cos?"~2 0. 2sinBcosO dO
T[/2O
= Zf sin?™-19.cos?""1@ .df .............(1)
0 1ym-1 4 yn-1
2Mjntegral = fo W dx

Letx =tan’0 = dx = 2tanfsec?0 .do
T
J‘Z (tan? )™~ + (tanZ @)1
0

1+ tang)™ .2 tanB.sec?0.d6

o sin®
Substituting tan® = —— and secf = —
cosf cos0

/4
= 2 f sin?™-19.cos?*71 9 + sin®~19.cos?™"1 9

/2
= 2f sin®™~19.cos?""19.d0
0



a a 2a

[Since f f(x) dx + f fRa—x)dx = J- f(x) dx]
0 0 0

S Ipn= 214 integral = a=1

Aliter
Putm=1andn=1

1 1
Im'n=fxo.(1—x)0dxzf1dx=l
0 0

ndintegral = | St g fl 24 2[1]1 1
integral= | ———dx=| ———dx=-2|——| =
& , 1+%)?2 y A+%7? 1+xl,
= a=1
Q10 ot o and B be two real numbers such that o+ B=1 and afi = 1. Let p, = (o) + (B)%,
Pu-1=11 and p, ., =29 for some mieger n 1. Then, the value of p,'; s
Ans: 324
Sol: a+B=1,af=-1
Pp=a+p=1

a and B are the roots of the equation x> —x — 1 = 0... (A)
a?—a—-1=0...(1) andB?—-B—-1=0.... @)
MH+@)=> Pb-1=-2=0 > P,=3

A xx=> x3-x2—-x=0

> a®—a?—a=0 and B3-p2-B=0
adding,P; =P, — P, =0 = P;=4

A xx?=>xt—-x2=-x2=0

Substituting o and 8 and adding, P

(A) X Xn—l = Xn+1 —xn _Xn—l =0
0tn+1_0tn_0(n—1 =0 and Bn+1_Bn_Bn—1=O
Adding P, =P, —Pyo1 =

= 29-P,—11=0> P,=18 = (P,)? =324



