SOLUTIONS & ANSWERS FOR JEE MAINS-2021
22" July Shift 2

[PHYSICS, CHEMISTRY & MATHEMATICS]

PART — A-PHYSICS

Section A
Q1 [niensity of sunlight is observed as 0.092 Wm ™~ at a point in free space, What will be the
peak value of magnetic field at that point ? (g,=885% 10712 C2N~"'m~3)
Options
588 T
2831 T

31.96x10°-8 T
“277x10-8 T

Ans: 277 x10%8T

2
Sol: I = By
2ng
B3 1
1= =0 80C3 “Ho = >
2 80C
Bo = 2 577x108T
3
80(:

» A A A - A A
What will be the projection of vector A = i + j + k onvector B = + j ?
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Q.3  Consider a situation in which reverse biased current of a particular P-N junction increases
when it is exposed to a light of wavelength = 621 nm. During this process, enhancement in
carrier concentration takes place due to generation of hole-electron pairs. The value of band
gap 1s nearly,

Options 4 \7
217eV
305 eV
4 4 eV

Ans: 2eV
hc
Sol: We have band gap = ™
0
1242 50y
621

Q4 T, is the time period of a simple pendulum at a place. If the length of the pendulum is

1
reduced to T times of its initial value, the modified time period is

Dptions 1 817 T()

1
2. ZTO

10

1
Ans: —T,
20
Sol: TOZZTE E
g
To =27 AG EJE
g 4 V9



Q5 Ina circuit consisting of a capacitance and a generator with alternating emf Ey=E, sinwt,

Ve and k- are the voltage and current. Correct phasor diagram for such circuit is

Eg ]’c) = Ic
Jptions A

Ic
Ve

ot

v

ot

wt




I Ve

Ans:

Sol: In a capacitor, current leads voltage by g . Hence option (3) is the correct answer.

@ Choose the correct option :

1", True dip is less than the apparent dip.

2.
True dip is always greater than the apparent dip.
3.
True dip is not mathematically related to apparent dip.

s. True dip is always equal to apparent dip.

Ans: True dip is less than he apparent dip

Sol:

By
¢
By L
tan ¢ =—= (true dip-circle)
By
By
By cos a
¢’ \ By L
tan ¢'=——"— (apparent dip circle)
BH cosa
By

Ascosa<1l

The apparent dip is greater than true dip

Q.7 Consider a situation in which a ring, a solid cylinder and a solid sphere roll down on the
same inclined plane without slipping. Assume that they start rolling from rest and having
identecal diameter,

The correct statement for this situation & :
Jdptions - .
1. All of them will have same velocity.
2.
The sphere has the greatest and the ring has the least velocity of the centre of mass at
the bottom of the inclined plane,
3.
The ring has the greatest and the cylinder has the least velocity of the centre of mass at
the bottom of the inclined plane,
4.
The cvlinder has the greatest and the sphere has the least velocity of the centre of mass
at the bottom of the inclined plane.



Ans: The sphere has the greatest and the ring has the least velocity of the centre of mass at the bottom of
the inclined plane

gsin6d
1

mR?

Ling > Isoild > Isolid
cylinder  sphere

Sol: a=
1+

.". @ring < Asolid cylinder < @solid sphere
= Viing < Vsolid cylinder < Vsolid sphere

Q.8 A body is projected vertically upwards from the surface of carth with a velocity sufficient
enough to carry it to infinity. The time taken by it to reach height h is CY
Options
72
2R h
. 8 | & N
8 Re
7
1 [2R h
T o | (Y
3V 8 e
%
R h
o el IEE N
2g R,
72
1 [R h
o= 128 | [y
3\ 2g R,

Sol:

V= ZSM = Escape Velocity

e

According to energy conservation
1 (2GM| GMm 1 2 GMm
=m ——==—mV ' ——
Re Re 2 R+r

2
lmv2 :Gﬂ
2 R+r



v [2eM _dr
R+r dt

R.+h

oMot R o
0 R,

\/mt=g[(R+r)%]Re+h

3

Re

RS %

3 2

t:g RL 1+L -1
3 V2GM Re

GM
Butg:—2
e

%

2

e, t=x [Rel[1, M7
3\ ¢ Re

Q.9 A bullet of 4 g’ mass is fired from a gun of mass 4 kg, If the bullet moves with the muzzle
speed of 50 ms~!, the impulse imparted to the gun and velocity of recoil of gun are

S ¥ kg ms~ !, 0.1 ms~!
2 02 kg ms~ !, 0.05 ms™!
3202kgms™!, 0.1 ms~!
+ 04 kg ms~1, 005 ms~!
Ans: 0.2 kg ms™, 0.05 ms!

Sol: By the conservation of momentum
4 x103 (50 -V)—4V.=0

-3
v = 4x10 7 x50 Xs,f -0.05ms™*
4+4x10
i.e., Impulse J = mV =4 x 0.05
=0.2 kg ms?

Q.10 An electron of mass m, and a proton of mass m, are accelerated through the same potential
difference, The ratio of the de-Broglie wavelength associated with the electron to that with
the proton is :

Jptions

n 'e

-t

=



Ans: [—2

Sol: KE=eAV

h
. L
¢ [ame(eav)
h
A =
P [2my(eav)
e [Ms
Ap e

Q11

A porter lifts a heavy suitcase of mass 80 kg and at the destination Jowers it down by a

distance of 80 cm with a constant velocity. Calculate the workdone by the porter in lowering
the suitcase.

(take =98 ms—3)
Options , ~g4 () ]
2. 4+627.2 ]
3. —627.2
4. —62720.0 ]
Ans: -627.2J

Sol: Whyorter + Wmg = AKE = 0
Woorter = -Wmg = -mgh
i.e., =-80x 9.8 x0.80=-627.2.J

Q.12

A nucleus with mass number 184 imitially at rest emits an a-particle, If the Q value of the
reaction is 5.5 MeV, calculate the kinetic energy of the a-particle.

ptienss. 5.38 MeV
2 5,0 MeV
3 (0.12 MeV
+ 5.5 MeV

Ans: 5.38 MeV

Sol: 4V
180
-

Rest

2
1(4m)v2+1x180mx NV 55
2 2 180

2
Lamv?|11ad 2| |=55
2 180

KE, = 55 =5.38MeV

2
148 4
(180]




Q.13 A Copper (Cu) rod of kength 25 cm and cross-sectional area 3 mm? is joined with a similar
Aluminium (Al) rod as shown in figure. Find the resistance of the combination between the
ends A and B.

(Take Resistivity of Copper =1.7x10"% (im

Reststivity of Aluminium =26 X 1075 (m)
Cu
optont1. 0.858 me)
2. 1.420 m()
3 0.0858 m{)
+ 2,170 mQ

Ans: 0.858 mQ

sol. RoRF2 _ ! o
Ri+Ry  Api+p
_25x107% 1.7x2.6x1071°

R =
3x107° 4.3x1078

=0.858mQ

Q.14  Statement 1:  The ferromagnetic property depends on temperature. At high temperature,
terromagnet becomes paramagnet.
Statement 1T : At high temperature, the domain wall area of a ferromagnetic substance
increases,
In the light of the above statements, choose the most appropriate answer from the options
given below :
o1 Statement I is false but Statement II is true
2 Statement I is true but Statement II is false
s Both Statement I and Statement II are false

+ Both Statement I and Statement Il are true

Ans: Statement | is true but statement Il is false

Sol: As the T increases, ferromagnetism decreases and above curie temperature, it will become
paramagnet.

Q.15  What will be the average value of energy for a monoatomic gas in thermal equilibrium at
temperature T ?

Options a0 kBT

5 &

. O

4 d



Ans: SKgT
2

Sol: In monoatomic gas f=3
.. Average Energy = 3 x %KBT

3
= ZKgT
2 B

Q.18  The motion of a mass on a spring, with spring constant K is as shown in figure,

KT

K
The equation of motion 18 given by x(t) = Asinmt + Becoswt with @~ J:
m

Suppose that at time t=0, the position of mass is x(0) and velocity ©(0), then its displacement
can also be represented as x(t) = Ceos(wt —d), where C and & are ;

L C = z(O) + 202, tan_l[v(O)J
w2 1(0)w

ptions

2~ _ [2000) > 120w
C —g= +x(0)*, ¢ = tan 200))

20 4 402, ¢ = tan~1[ 2O
@ X))

‘e 11(02)2 - (0) tan.,[x(O)oo]

3 C =

0(0)

Ans: 1C= [\/C(OLZ)]er[x(o)]z,q,:tan—l[ V(O)j

Sol:  x=Asin ot + B cos ot B
\ :%:amcosm—bwsinmt

Att=0,x(0)=B
- V(0) = Aw
X = A sin ot + B sin (ot + 90)

Anet = VAZ +B?

B
tanoa =— = cota =
A

x =VA2+B? sinot+a)
x =VA2+B? cos(wt—(90-a))

x = C cos (ot - ¢)
C=vA%+B?

-—>
ot

w| >



2
$=90-a
tan a = cos o = A:tand>: V(O)

Q.17 A ray of light passes from a denser medium to o rarer medium at an angle of incidence i. The
reflected and refracted rays make an angle of 90° with each other. The angle of reflection

and refraction are respectively r and ', The critical angle is given by :

Ans: sin? (tanr)

Sol: r+r +90°=180°
r=90-r=90-i
nisini=nzsinr =nz2sin (90 — i)
nisini=nzcosi

. n
tani= —2

n

sinC = N2 - tani
ny
C =sint (tani) = sin (tan r)



Q18 MNatch List - I with List - IT :

List-1 List - 11
1
(a) wL> oC (i)  Currentis in phase with emf
1
(b) woL= oC (ii)  Current lags behind the applied emf
1 ;
(¢ obL<— e (iii) Maximum current occurs

(d) Resonant frequency (iv) Current leads the emf

Choose the correct answer from the options given below :
Jption e . .
" (@)-(i); (b)-(1); (c)-(i); (d)-(iv)
2 (a)~(iv); (b)-(iii); (c)-(ii); (d)-(1)
s (a)-(iii); (b)-(1); (c)-(iv); (d)-(ii)
+ (a)-(i); (b)-(1); (c)-(iv); (d)-(iii)
Ans: (a) — (i), (b) — (i),(c) = (iv), (d) — (iii)
Sol: (&) — (ii)
(b) — (i)
(© - (@v)
(d) — (i)
Q.19 What should be the height of transmitting antenna and the population covered if the television

telecast is to cover a radius of 130 km ? The average population density around the tower is
2000/ km? and the value of R, =65x10° m.

»em  Height=1600 m
1.
Population Covered =2x10°

Helght- 1731 m
Populatlon Covered =1413 x10°

Helght— 1241 m
Populatlon Covered =7x10°

Helght- 1800 m
Populatmn Covered =1413 %108

Ans: Height=1731m
Population covered = 1413 x 10°

Sol: Radiusr = \/ERH

150km = v2x6.5x10° xH

H=1731m

Population covered = nr?2 x 2000/ km?
= 3.14 x (150)2 x 2000

= 1413 x 10°



Q.20 An electric dipole is placed on x-axis in proximity o a line charge of linear charge density
30x10°%C/m. Line charge is placed on z-axis and positive and negative charge of dipole
15 at a distance of 10 mm and 12 mm from the origin respectively, 1f total force of 4 N is
exerted on the dipole, find out the amount of positive or negative charge of the dipole,

options. 815.1 nC
2 4.44 pC

3. 0.485 mC
+ 8.8 nC

Ans: 4.44uC
Sol: Letr=10 mm, X=2
2k
F,=—
a=—,4d
2k
F ==
97 v x
2khq -2krg  2kigx
Fret = =
r r+x r(r+x)
4_2><9><109><3><10‘6><q><2mm
10mmx12mm
q=4.4pC

Section B

Q.1 The position of the centre of mass of a uniform semi-circular wire of radius ‘R’ placed in
1<t phane with its centre at the origin and the line joining its ends as y<axis is given by | 0, aR) ‘
Then, the value of x| is
Given 0.67
Answer :
Ans: 2.00

- . 2R
Sol: Center of mass of semi circular ring is'at —
Y

Distance from the centre = x =2

Q.2  The centre of a wheel rolling on a plane surface moves with a speed 1, A particle on the rim
of the wheel at the same level as the centre will be moving at a speed VX7, Then the value
of ¥ is

Given2.00

Answer :

Ans: 2.00



Sol: ®R

o Vo

o

For no slipping, Vo = ®R

Va=Ve= V& +(0RF =2V,

=x=2.00
Q3 5w oug) (1 = V3] sufe v
A ray of light passing through a prism (g = v3) suffers minimum deviation. Itis found that
the angle of incidence is double the angle of refraction within the prism. Then, the angle of
prism is _ _ (in degrees)
Given -
Answer :

Ans: 60.00

Sol:  For minimum deviation
A
rn=r2=—
2
giveni=2ri=A

1sini=\/§sinr1

1sinA= \/gsin%

A A A
2 sin — cos — :\/gsin—
2 2 2

A 3 A
cos —=—=>—=30°
2 2 2
A =60°
Q4 In an electric circuit, a cell of certain em! provides a potential difference of 1,25 V across a

load resistance of 5 £}, However, it provides a potential difference of 1V scross a load

resistance of 2 €). The emf ol the cell is given by lI” V. Then the value of x is _
Given -
Answer .
Ans: 15.00
Sol:

g r
|
1T
\Y;
voIr=_R
R+r
exb
Itcase = 1.25= —————— @
5+r
gx2

2Mdcase = 1=

————— @

2+r1



From (1) and (2)
r=10, s=Sv-y

2 10
ie,x=15

9

Q5  The total charge enclosed in an incremental volume of 2x 10 % m? located at the origin is

nC, if electric flux density of its field is found as

D=e %siny{ —e *cosy | +2zk C/m?,

Given -
Answer :

Ans: 4.00

Q

. r
> r=¢gg Q
Anr Aneqr

Sol: Electric flux density = 5

E_R_e*Xsiny?—e*Xcosy]JrZzlz
€0 €0
By Gauss'’s law
i:(L?+—E+LIQJ'E
g X ry’ o rz

[I’e r - rAJ 6
= —i+—j+—=k|—
X ry 1z ) g

—=p= & (e*x siny)+%(— e X cosy)+é (22)

p=-e*siny+e*siny+2
At origin p =-e%sin0 +e%sin0+2

s p=2CIm?
Charge =p xV=2x%2x10°=4x10°
=4nC

Q.6  In 3 minutes, a body cools from 75°C to 65°C at room temperature of 25°C, The temperature

of body at the end of next 3 minutes is X
Given 55.00

Answer :

Ans: 57.00

Sol: Tp—Ts=(Tt—Ts)e®
65 — 25 = (75 — 25) ¢
= e5C = 4
5
T -25= (65 - 25) e5C
= 40x i =32
5

i.e., T=57°C

.7 ¢ s A A A A

Q Three particles P, Q and R are moving along the vectors A =4 + j, B=j + k and
-+ A A

C =—i + j respectively. They strike on a point and start v move in different directions.

- =

Now particle P is moving normal to the plane which contains vector A and B. Similarly
.l —

particie Q is moving normal to the plane which contains vector A and C . The angie between

. : . - . L) o
the direction of motion of P and Q is cos l| \]— |. Then the value of x is
xS

Given3.00
Answer :



Ans: 3.00

Sol: Direction of P Vlzig
[AxB|
L i-isk
J3
Direction of Q \72 =t éxg
|A><C
—e i
2

Angle between \71and\72
ST +
VieVo _ %5 _ 1

IVilIVo | 1x1 73
e, x=3

Q8  Three students S, S, and S, perform an experiment for determining the acceleration due 1o
gravity (g) using a simple pendulum. They use different lengths of pendulum and record
time for different number of oscillations. The observations are as shown in the table.

Student  Length of No, of oscillations Total time for n lime
No Pendulum (cm) {n) oscillations period (s)
1 64.0 8 128.0 160
2 64.0 4 6.0 160
3 20,0 4 36.0 9.0

(Least count of length = 0.1 cm
Ieast count for ime = 0.1s)
If E,, E, and E, are the percentage errors in ‘g’ for students 1, 2 and 3 respectively, then the

minimum percentage error is obtained by student no.

Given1.00
Answer :
Ans: 1.00
2
Sol: T=2n|f=g= 4“2Z
g T
Ag _ AL 2AT
g l T
Ag A_£+ 2AT,
g 14 nT

As Al and ATo are same for all observations so A9 is minimum for highest value of {, nand T
g

= Minimum percentage error in g is for student number -1

Q.9  Ina given circuit dingram, o 5 V zener diode along with a series resistance is connected
across a 50 V power supply, The minimum value of the resistance required, if the maximum
zener current is %) mA will be L8 8




Ans: 500.00

Sol:

_ 5
R
V across R =50 — 5 = 45 volt
V 45
1 L+l

I

V=IR=>

45

90mA+i
Ry

R=

When RL — oo, current in the zener diode will be maximum
e, l2 —-0,11 —>1

SoR = EzSOOQ
90

Q.10

The area of cross-section of a railway track is 0,01 m?. The temperature variation is 10°C,
Coefficient of linear expansion of material of track is 107%/°C. The energy stored per meter
in the track is |/m.

(Young's modulus of material of track is 10" Nm~3)

Given --
Answer :
Ans: 5.00
Sol: E= %(strain)2 xAxL
E _Y(strainPxA
L 2
0t
=5 x(lO 4)2><10 2
=5J/m
PART - B - CHEMISTRY
Section A
Q.1

Thiamine and pyridoxine are also known respectively as :

ptiens, Vitamin B, and Vitamin B

2. Vitamin E and Vitamin 82
3. Vitamin Bb and Vitamin B2
+« Vitamin B, and Vitamin E

Ans: Vitamin B1 and Vitamin Be



Sol: Thiamine - Vitamin Bz
Pyridoxine — Vitamin Bs

Q2 Which one of the following molecules does not show stereo isomerism ?
ortensy 4-Methylhex-1-ene
3,4-Dimethylhex-3-ene
3. 3-Ethylhex-3-ene
3-Methylhex-1-ene
Ans: 3-Ethylhex-3-ene

Sol: CH3—? H, C=C—CH,—CH3
CH,CHs

3-Ethylhex-3-ene does not show geometrical or optical isomerism.

Q@3  Match List - I with List - II :
List- 1 List - 11

(a) Chloroprene (1) N
Cl
(b) Neoprene (i) N

(©)  Acrylonitrile (i) N

EQ

(d) Isoprene (iv) CH,=CH-CN
Choose the correct answer from the options given below :

PO (@)-(i), (b)~(i), (c)-(iv), (d)-()

2 (a)-(iii), (b)-(i), (c)-(iv), (d)-(ii)

s (a)-(i), (b)-(1), (c)-(iv), (d)-(iii)

+ (a)-(iii), (b)-(iv), (0)-(ii), (d)-(3)
Ans: (&)<, b)), ©-(v), (A)-0)
Sol:  (a)-(i), (b)(i), ©)-(v), (¢)-G)



Q4 Which one of the following compounds does not exhibit resonance ?

oty CH,CH,OCH=CH,
CH,OH

s CH,CH,CH=CHCH,NH,
+ CH,CH,CH,CONH,

Ans: CH3-CH2CH=CHCH2NH:

Sol:  CHs—CH2-CH=CH2-NH:z has no conjugation between r-electrons and lone pair on nitrogen. Hence
three will be no resonance

@5 The set having ions which are coloured and paramagnetic both is :

owents Cu+, Cr3+, Sct
2 Cut, Zn2t, Mnt+
3 Ni2+, Mn7+, Hg2+
4. SC3+, V5+, Tid+
Ans: Cu?*, Cr3*, Sc*

Sol: Cu?*, Sc*, Cré* has 1, 2, 3 unpaired electron respectively. Hence it is paramagnetic and coloured.

Q6  Which one of the following group-15 hydride is the strongest reducing agent ?

owore, PH,
2. AsH,
3. BiH,
+. SbH,

Ans: BiHs

Sol:  On moving down the group the E-H bond weakness and hence reducing property increases.



Q7  Match List - I with List - II :

List-1 List - 11
(Elements) (Properties)
(a) Ba (i)  Organic solvent soluble compounds
(by Ca (i) Outer electronic configuration 652
() Li (1ii) Oxalate insoluble in water
(d) Na (iv) Formation of very strong monoacidic base

Choose the correct answer from the options given below :

P (a)(ii), (b)-(iii), (c)-(i) and (d)-(iv)
2. (a)-(iv), (b)-(1), (c)=(ii) and (d)-(iii)
s (a)-(1), (b)-(iv), (c)-(ii) and (d)-(iii)
+ ()~(iii), (b)-(ii), (c)~(iv) and (d)-(i)
Ans:  (a)-(ii), (b)-(iii), (¢)-(i) and (d)-(iv)
Sol:  (a)-(ii), (b)-ii), (¢)-() and (d)-(iv)
Q8  Sulphide ion is soft base and its ores are common for metals,

(a) Pb (b)y Al (c) Ag (d) Mg
Choose the correct answer from the options given below :

%" (c) and (d) only
2 (a) and (d) only
3. (a) and (c) only
+ (a) and (b) only

Ans: (a) and (c) only

Sol: The softer acid (Ag*) and border line acid (Pb?").can be precipitated as sulphides from their
ag.solutions. Since S?-ion is a softer base

S? +Pb%* 5 PbS
Black

S +Agt > Ag,S
black
Q.9  When silver nitrate solution is added to potassium iodide solution then the sol produced is ;
Optlonst AgI/I_
2 Agl/Ag™
s KI/NO;3

s. AgNO3/NO3

Ans: Agl/ I

Sol:  When silver nitrate solution is added to Kl solution, the precipitated silver iodide absorbs iodide ions
from the dispersion médium and negatively charged coloidal sol results



Q.10 An organic compound A (C,H,0) gives dark green colouration with ferric chloride. On
treatment with CHCI; and KOH, followed by acidification gives compound B, Compound B
can also be obtained from compound C on reaction with pyridinium chlorochromate (PCC).
Identify A, B.and C.

Dptions 1.
OH

2OH
i : CHO

OH

CHO CHZOH
C=
@m @

-
@
@
@?“

CH,OH
Ans: A=

OH

CH,—OH
Sol: CHCl;/ KOH

(A)



Q.11 Which one of the following compounds will provide a tertiary alcohol on reaction with excess

of CH \MgBr followed by hydrolysis ?
Dptions

OCH,CH,

C

|

CH
0

2 CH,4
OH
(CH:,
|
O
@)

@)

O\F,CHg
Ans: |
O\ /CH3 CH3MgBr ﬁ OH
_ G ————> CH3—C—CH3z +
Sol: o (ketone)

H
(i) CHzMgBr
CH3—C=0————> CH3—C—CH;
I (i) H0 I
CHgj CHs

(3° alcohol)



@12 Which one of the following reactions does not occur ?

Dptions NHZ NH2
g +HNO, / H,S0,—> @
NO,
NH, NH,
2 +AICl; + CH,Cl —> @
CH,
NH, NH,
3. +st04_,@
SO,H
4.
NH, NHCOCH,

+(CH,CO),0 / Pyridine —>@
NH,
Ans: @ +AICl3 + crw—»@

Sol: Aniline does not undergo Friedel-Crafts reaction (alkylation and acetylation) due to salt formation with
AICls, the Lewis acid, which is used as a catalyst.



Q.13  Which one of the following statements for D.I. Mendeleeff, is incorrect ?
DOptions 1.

Element with atomic number 101 is named after him.

2.
At the time, he proposed Periodic Table of elements structure of atom was known,

3. He invented accurate barometer.
4

He authored the textbook - Principles of Chemistry.
Ans: At the time, he proposed Periodic Table of elements structure of atom was known

Sol: Atthe time, be prepared periodic table of elements structure of atom was known

Q.14 . . .
The water having more dissolved O, is :

Optio .y
Pio" 1. boiling water

2 water at 4°C
s. polluted water

4. water at 80°C

Ans: water at 4°C

Sol: Solubility of oxygen increases with decrease in temperature

Q.15 Which one of the following 0.06 M aqueous solutions has lowest freezing point ?

Dpuons"_ A12(804)3
2 KI
¥ C()H 1206
+ K,S0,
Ans: Alx(SOa4)3

Sol:  ATs=iKwm, ATt al, Tf =Tt — ATt
Greater the i value lower will be the freezing point



Q1€ Natch List - I with List - IT :

List - I List - II
(Species) (Hybrid Orbitals)
(a) SF, (i) spid?
(b) IF; (i) d2sp?
(© NOj (iii) sp’d
(d) NHj (iv) sp
(v) sp

Choose the correct answer from the options given below :
e (a)-(id), (b)-(i), (c)-(iv) and (d)-(v)
2 (a)-(iii), (b)-(1), (c)-(v) and (d)-(iv)
(@)-(iv), (b)-(iii), (c)-(ii) and (d)-(v)
(@)-(i), (b)-(ii), (c)-(v) and (d)-(iii)

Ans:  (a)-(iii), (b)-(i), (c)~(v).and (d)-(iv)

a

b

4 (a

Sol: SFa No. of hybrid orbitals = 24 =5 spd
. . 7+5 3 2
IFa No. of hybrid orbitals = - 6.sp-d
" . . 5-1
NO; No. of hybrid orbitals = o 2 sp
NH; No. of hybrid orbitals = 5+:_1 =4 sp°

QA7 Jsotope(s) of hydrogen which emits low energy B~ particles with by, value > 12 years is/are :

optons 1. Protium
2. Deuterium and Tritium
3. Deuterium
4 Trittum
Ans: Tritium

Sol:  Only tritium is radioactive and emits low energy B~ particles with tiz value 12.33 yrs



@18  Given below are the statements about diborane.
(a) Diborane is prepared by the oxidation of NaBH, with I,.
(b) Each boron atom is in sp? hybridized state.
(c) Diborane has one bridged 3 centre-2-electron bond.
(d) Diborane is a planar molecule.
The option with correct statement(s) is :

owions(2) only
2. (c) and (d) only
3. (c) only
4 (a) and (b) only
Ans: (a) only

Sol: 2NaBH4 +|2 —)BZHG +2Na|+H2

Q.19 N;CI_

B, Anhyd. AICl, CH,CH,
+A+H,0 —> -

Major Product

In the chemical reactions given above A and B respectively are :

»em; H,3PO, and CH;CH,Cl
2. HyPO, and CH,CH,OH
s. CHyCH,OH and H;PO,
+. CH;CH,CI and H;PO,

Ans: HsPO2 and CH3CH2CI

N5CI~

CH>,—CHg3
. _CHCHACI (B)
Sol; + HgPO, + H,O0— Ay ACh,
(M)

Q.20 Which purification technigue is used for high boiling organic liquid compound (decomposes
near its boiling point) ?

pten® 1. Steam distillation
2. Reduced pressure distillation

3. Simple distillation
4 Fractional distillation

Ans: Reduced pressure distillation

Sol: This process is used if the liquid has a tendency to decompose near its boiling point



Section B

Q1 Number of electrons that Vanadium (Z=23) has in p-orbitals is equal to _

Given12.00
Answer :
Ans: 12

Sol: 2\é—>1s2 252 2p® 3s? 3d? 4s?
No. of electrons in p-orbitals =6 + 6 = 12

Q.2 f the concentration of glucose {C H,;50,) in blood is 0.72 g L1, the molasity of glicose in
bkod s x10~¥ M, (Nearest integer)
{Given : Atomic mass of C=12, H=1, 0O=16 u)

Given 4.00
Answer :

Ans: 4

Sol:  Molarity = — B~ 972 _( 004-4x103
MBV(L) 180)(1

Qa3 : o |
NiOsgy = 2NOyy+ 5 Ong
In the above first order reaction the initial concentration of N0, is 240 x 10~ 2 mol L= " at
318 K, The concentration of N,O after 1 hour was 1.60 x 10 ~2mol L™, The rate constant
of the reaction at 218 K is %10 * min~ 1. (Nearest integer)
[Given : log 3=0477, log 5=0.699]
Given -
Answer :
Ans: 7
—2
2.303 R 2.303 2.4%x10
sol:  K=2398gRlo _ lo

o -
t ORI 60 016x102
2303, 3 _ %40477—0.3010]

60 97
- 2'6383 x0.176 = 0.006755= 6.75% 103

Q4 Methylation of 10 g of benzene gave 92 g of toluene. Calculate the percentage yield of
toluene . (Nearest integer)

Given99.2
Answer :

Ans: 78

Sol:  CgHg —MeWRion o H.CH,

(Benzene ) (Toluene)

789 —>92¢g

10g > x

(Theoretical wt), x = 92; 10 =11.79¢

Actual weight of Toluene =9.2 g

% yield = —actual 100 - -2
11.79

theoretical

x100=78.03




QS5  The total number of unpaired clectrons present in [Co(NH,)]Cl, and [Co{NH,) ICl, is

Given3.00
Answer :

Ans: 3

Sol:  [Co(NHa)s]Cl2
Co?* : [Ar] 3d7 4s° 4p°
No pairing of electrons takes place
Hence, no. of unpaired electrons = 3
[Co(NHz)e]Cls
Pairing of electrons takes place
..Hence no. of unpaired electrons =0
.. Total no. of unpaired electrons =3 +0=3

Q.6  The number of acyclic structural isomers (including geometrical isomers) for pentene are

Given 8.00
Answer :

Ans: 6

Sol: CH3—CH2—-CH>—CH=CH2 — (1)
CH3—CH2-CH=CH-CHs— (2) [1cis-and 1 trans]

CH;—C Hz—Cl:—CH2 —(2)
CH,
CH3—CH—(|3H=CH2 — (1)
CH3
CH 3—(|2=CH—CH3 — (@)
CHs
Total =6

Q.7  Value of K" for the equilibrium reaction N30“}" = 2?\'0:‘},) at 288 Kis 47.9, The K_ for this

reaction at same temperature s (Nearest nteger)
(R=0.083 L bar K~ mol™1)

Given -
Answer :

Ans: 2

An
Sol: K, =Kc(RT)* Ang=2-1=1

47.9 = K. (0.083 x 288)%

Ke=—219 5033
0.083x 288

Q8 Assume a cell with the following reaction

Cu +2Ag *(1x1073 M) — Cu* (0250 M) + 2 Agy,
l

E el =297V
E 4 for the above reactionis V. (Nearest integer)
[Given : log 25=03979, T=298 K]

Given -
Answer :



Ans: 3

. 0.06, [Cu*
Sol: EcelleceII__l()g[ ]

2 TIAgtP
0.06 0.250
=2.97- log
2 (1x1073)2
0.250

107

=2.97 -0.03 log 0.250 x 10°
=2.97-0.03log 2.5 x 10°
=2.97-0.03[log 2.5 + 5log 10]
=2.97 -0.03 x5.3979
=2.97-0.1619 = 2.808

=2.97-0.03 log

Qs A copper complex crystallising in a CCP lattice with a cell edge of 04518 nm has been
revealed by emploving X-ray diffraction studies. The density of a copper complex is found to
be 762 g em 3, The molar mass of copper complex is rmol ~ I (Nearest integer

5 Ppe & &
[Given : N, =6.022% 10 mol ']

Given --
Answer :
Ans: 106
3 —713 23
Sol: d= ?M M= da’Np =7.62><(0.4518><10 )® x6.023x10 -105.7
a°Np Z 4

Q.10 If the standard molar enthalpy change for combustion of graphite powder is
248 % 107 k] mol ~ 1, the amount of heat generated on combustion of 1 g of graphite powder
s k]. (Nearest integer)

Given-—
Answer :

Ans: 21

Sol: C+0, »CO, . AH=-2.48x10%kg/mol

(graphite)
129 — 2.48 x 10? kg
lg—>x
B 2
X = % ~0.2066x 102 = 20,66

PART - C - MATHEMATICS

Section A

Q1 Let A=[a,] be a real matrix of order 3 x 3, such thata, +a,+a,=1, fori=1, 2, 3, Then, the
sum of all the entries of the matrix A is equal to;

Options ,%

2 1

3.

N

4.

O

Ans: 3



Sol:

A matrix which satisfies the given condition is ,

100
A=|0 1 0|=1
0 01
100
=A3=1P=1=j0 1 0
0 01
Sum of all elements =3
Q2 et the circle S 3602+ ha_lr“ 108x + 120y + C = (1 be such that it neither intersects nor touches
the co-ordinate axes. If the point of intersection of the lines, x =2y =4 and 2x -~y =35 lies

inside the circle S, then

Opllons‘l‘ 81 < C < l 5(7

2.

3.

4.

25 13
g <<y

100 < C < 156
100 < C < 165

Ans: 100< C< 156

Sol:

Sixt+yi-ax +$}. + uis =0 [Clis denoted by k to avoid confusion]

2g--3, 2t =20 c_ K
3 36

Centre: (-g, -f) = (E — éj

r s

Clearly r <%

:gz+f2—c<g

9 25 k 9
—+

___<_
4 9 36 4
§<L:>k>100 —(1)
9 36

Point of intersection of x-2y=4 and 2x-y=5is (2, -1) [After solving the equations ]
= S(p-q) <0 ("." Point (2, -1) is inside the circle S=0)

10 K
22 1 (-D? —3(2)+ —=(-D)+—<0
=2°+(-1) ()+3()+36<

:>5—6—E+L<0
3 36
3—E+L<O
3 36

:>L<E:>k<156—(2)
36 3



From (1) and (2) , 100<k<156
ie;100<C<156

Q3 Let S, denote the sum of first n-terms of an arithmetic progression. If S, =530, 5,=140,
then 5, —5, is equal to

Options1. 1852
2. 1862
3. 1842
4+ 1872

Ans: 1862

Sol:  S;p=530= %(2a+ 9d) =530 = 2a+ 9d =106 —(1)

Se :140:>g(Za+4d):140:>2a+4d:56—(2)

(1)—(2) = 5d =50 = d =10 and
2a+90=106 =2a=16=a=8

S, —Sg = 2—20 (2a+19d) - g (2a +5d) = 10(16+190)-3(16+50) = 1862

Q4 \

I o (1420

log. — |,
{(1=xe™")*)

@ , x=10

. . = x#0
Let f: R — R be defined as f{x) = ‘ (1= cos2x)* X

If f is continuous at x= (), then « is equal to :
Options 1. ,%
2. ()
s 1
4. 2
Ans: 1
X3
Sol:  lim f(x) = lim ﬁ.[log(l+ 2xe” )~ 2log(1- xe‘x)]
x—0 x—0 (2sin” x)

=£IimH x4 J{Iog(l+2xe‘2x)—2Iog(1—xe‘X)H —)
4 x—0 sin4)( X

x4 1
Where |Iim | —— = lim [—/——=| =-=1
x—0 | sin? x x—0 {Sm*‘} 1

()= =.lim
@ 4 x—0 X

1. {Iog(1+ 2xe 2¥) - 2log(1— xex)}

= % lim {; 2{><e’2x.(—2) +e }— A {xe’x(—l) +eX }}

x-0| (1+2xe ~2¥) (L-xe™)

= %x 4=1 (Using L’'Hospitals rule)



as Let f: R — R be defined as

4
[—;1‘3 + 21‘2 +3x, x>0

fx) =
l 3xe* ; XE€D0

Then f is increasing function in the interval.
Options
1. (0, 2)

= =3, ~1)

_ 4. = )

f(x)=[ X + 2x° +3x. x>0
3xe®.x =0

Casel (x>0)

y= —%x2+2x2+3x

a4y +4x +3 =0(say)
dx
—4x%2 - 4x-3=0

(_4xV16+48 4x8

8 8

Hence if x>0 , f(x) is increasing on (O, gj — (1)

Case 2 (x<0)

y = 3xe*
d—y:3[xex+ex]=3ex(x+1)
dx

- +
= ] -

Hence if x<0, f(x) is increasing on [-1 , 0) — (2)
Hence from (1) and (2),

e



Q.6 -3 =3 A A = A A =
Let a vector g be coplanar with vectors b =2i + j+kand c =i~ j+ k. If a is
perpendicular to d =37 +2 ) + 6k, and |j =y10. Then a possible value of

|4«‘. g <4 &6

abcl+ [a b d-i - (:l‘ Py lﬂ is equal to :

Options ; 29

2 —38
3 —42
+ —40
Ans: -42
Sol:

a is parallel to dx (bx¢) = (d.c)o—(db)c
=(3-2+6)b—(64+2+6)C
=7b-14¢
72t +5+K)- 26 -1+ 0]
=7(0i +3j k)
~a||3f -k
since|d] = ¥10. |
=3j-k
E]= 0 sincea,bandcarecoplanar
d|+[acd|=[ab +cd]

=-3(18-6)-1(6) = —36 -6 = —42

Q7 - -
¢

Let three vectors :1 b and ¢ be such that a X b = c, b x
Then which one of the following is not true ?

IR e W feen £ B
- -

4 e (—-) —))
" Projectionof a on\b X ¢/ is2

s utlns Akt <l

Lo~ 2
Ans: ‘3a+b—20‘ =51

= a and .11 =2

2.




Sol: axb=¢ = Cis perpendicular to both a and b
bx¢ =a = ais perpendicular to both b and ¢
c axb| = |E|
= |é||6”sin90°‘ = |E
b = 2|6| =|¢| @
_ 6| - f4
a’
= |B||6|sin90° = |é|
= |6||6| =2 o))
|6|.2|6| -2 |6| -1
and |E| =2
[abc]+[cab]=[abc]+[abd]
= 2[ab¢] = 2|a||b||c|
=2x2x1x2=8
(D) istrue.
|3é+ b- 26|2 - 932 + b2 + 4¢2
=9(2)? + (D% +4(2)%
=36+1+16 =53
Qs Let n denote the number of solutions of the equation 2 433 =0, where z is a complex
number., Then the value of i LL is equal to:
k=g N
Jptions ”
2 1
s &
3
3
4 =
2
Ans: i
3

Sol: z%=-37

= (x+iy)? = -3(x—iy); X, yeR
(xf—yH+i(2xy) = —3x + 3yi
=Sxi—yi=—3xr—(1)

2xy =3y —(2)

Case 1: y=0

x2—y2 +3x=0

So, x =0 and x=-3

Therefore z=0 and z=-3

Case 2: x :g
X2 —y? +3x=0



1 1 1 1

2
-1 1 1 1 S 4
. - = 44— 4 4 4
E <= 0+1+ 2+ ............. to

where [x] is the greatest integer less than or equal to x, then the value of «is :

1150 (e~ 1—-1)

DOptions

2. 50 (e—1)
5200 (1—e~1)
+ 100 (1-e)

Ans: 200(1- e‘l)

i
Sol: Bothsin’x and e™ L™ are periodic functions with period 1

100m sin? x T sin?x
s I= I —dx:lOOI—dx

o LB e i)

If 0<x < rthen 0<§<1:[5}=0
Y T

X

t sin? x T _Lx (1_cos2x
.-.Izlooj—dleooje n .(—de
0

LH 2
0 e T T
- T
n 7y n _EX e—% T X
=50 Ie “dx—je T cos2xdx | =50 —Ie T cos2xdx
“Un
) 0 0
_ .
=50 —n{e‘l—eo}—je T:c0s2xdx
L 0
T _X
= 507:(1— efl)— SO.Ie ™ cos2xdx
0
X T
=50n(1—e*1)—5—g e 7{—10032x+25in2x]
Y
(—EJ +22 0
T
ax
'.-Ieaxcosbxdx: > 2(acosbx+bsinbx)+c
a“+b

+-+ e B0M = —— = —



bt e 2 )

n2

2
= 50n(1—e1)—(%x£(1—e1) = 5075(1— el{l— 21 }
An° +1] T 4nc +1

45?2
4% +1
_2007%(1-e™h)

C 1+4n?

= 50n(1— e‘l)

= a=2001-e™)

Q10 Let y=y(x) be the solution of the differential equation

s 5 =] ™ - s
cosecy dy+2dx = (1+y cos2x) cosecx dx, with ¥| )" 0. Then, the value of (y(0)-+1) is
equal to :

Jptions 4 —
g -

Sol: coseczxdy +2dx = (1+ ycos2x)cosec?x.dx

1 y(l 2sir? x)
sm2x sin2x sirf x

:>dy+23in2 xdx:[:l.+y—2ysin2 x}dx

:%+25in2x=1+y—2ysin2x.
X

———dy+2dx =

:>%:l+y—2ysin2 X — 2SI’ x
X
=(1+y)—25in2 X(1+y)

—y - (1+y)1-2sir? x)

=(1+y).cos2x

d
jl—y = Icost dx



sin2x

logl+y) = +C

(sian)
=1l+y=e 2 JeC

1
=sin2x
=y=ke? -1
1
y(%)=0:0=k.e2 -1
1 1

:>k.e§=1:>k:e_E
y(0)=ke® —1=k -1

1Y
= [yO)+1f =k?=|e 2| =e™*

@1 The number of solutions of sin”x +cos’x=1, xe [0, 47 is equal to :

Options 1. 9

211
1.7
“5
Ans: 5
C et T T
Sol: sin"x+cos’"x=1
sin’ x < sir x and cos’ x <cos? x
- sin’ x+cos’ x < sir? x +cos? x
= sin’ x+cos’ x<1

s.sink=1  or cosx=1
—x=221+%,0, 21,4
2 2

. Number of solution=5

Q12 The values of A and p such that the system of equations

x+y+z=6, 3x+5y+52=26, x+2y+Az=p has no solution, are :

Options | A=3, p=5
2 AN=2, n#10
32 A2, =10
. N=3, n#10

Ans: A=2,u=10

Sol: X+y+z=6 @
3x+5y+5z2=26 (2)
X+2y+Az=p 3)

@ -W=2y+(@A-1Lz=pu—-6-(4)
(21-3x(1)=22y+2z=82y+z=4



GL biﬂ

bﬂ r|
1 A-1 u—6
=11 TT1
=Ad—-Zandy—6 4
= A= Zandp+ 10

Q13 Which of the following Boolean expressions is not a tautology ?
p=2~qv(~q=p)

2(p=qvVv(~q=p)

s(@q=p)v(~q=p)
s(~p=2q@v(~q=p)

Options )

Ans: (~p=0q)v(~q=p)

Sol: we know that p= g=p'vgorp'+q (in Boolean algebra)
1) = (p+q)+[(a)+p] = p+a+q+p=(a+q)+p+p'= Tautology (-qv ~q=T)
(2) = (p+a)+[(d)+p] =p'+a+q+p = (p'+p) + 4 + g = Tautology
(3) = (a'+p) + [(a)'+p] = g+p + g+ p = Tautology.
4).=[(P)+dl+[(d)+pl=p+a+g+p=(p+q)+(p+0q)
=p+Qg=pvq =Notatautology

Q.14 If the shortest distance between the straight lines 3{x—1)=6(y—2)=2(z-1) and
1
Hx—=2)=2y=N)=(z-3), AeR is Wil then the integral value of A is equal to @
V38
E)ptlones1 _ l
22
3 5
.3
Ans: 3
x-1 2 z- x 1 2 z-1
Sol: ( ) =¥ y

Tk ok % :

x—2_y—h_z—3:>x—2_y—k_z—3
% % 1 1 2 4
a;:(1,2,1); b1(213) a,:(2,%,3); by :(1,2,4)
k

L,:

—2i - 5] +3k

N R

I
61)(62: 2 3
1 4
ay-3;= i+(h—2)j+2k
|(b1><b2)(a2—a1)| |-2-51+10+6| |14 5

b1 x b, ‘ Jat+25+9 J38 J_

=14-5L=41=51L=14+1= 51 =150r13
Integral value of A =3

SD=




Q.15  Let [1] denote the greatest integer Jess than or equal to x. Then, the values of xeR satisfying
the equation [e']2 + [¢* + 1] = 3=0 lie in the interval ;

1. [log.2 log.3)
2. [0, log,2)
3. [1, e)

4 [0,1/¢)

Options

Ans: [0,loge 2)

Sol: [eX]?+[e*+1-3=0
= [eX]? +[eX]+1-3=0
= [eX]2 +[eX]-2=0
= ([e"]-1)(e*]+2)=0
=[e*]1=1or [eX]=-2
Since ex>0, [€*]=-2 is not possible.
- [e¥]=1=1<eX < 2=logl<log(e*) < log2
=>0<x<loge 2= x €[0,log; 2)

Q.16 3 'J-J—ol
If the domain of the function f{x) = H 15 the mterval («, B, then a+8 is
s -1 2 =1)
V=)
equal to :
Options , l
2
22
o 1
3
Ans: —
2
cosH(Wx% - x +1)
Sol: f(x) =

()

For denominator,

0< 2x_—1 <1

2

=0<2x-1<2
=1<2x<3
= 1 <X< 3 -

2 2
For Numerator,

os\/xz—x+1sl

(\/_ "represents positive root)



=0<x?-x+1<1
Since D = b2-4ac<0 and a>0,
X2-x+120
X2 —x+1<1=>x% —x <0
=>X(X-1)<0=>xe[0]] -(2)

Intersection of (1) and (2) is (%1}

2

3
La+f=—
2
QA7 |etaline L:2v+y=k, k> 0 be a tangent to the hyperbola 2 ~ =3, If L is also a tangent to
the parabola v = qx, then « is equal to ;

3pllons1_ 24

212
3 —12
4 —24

Ans: -24

Sol:  y=-2x+k —(1)
= m=-2andc =k
X8 y?
Hyperbola: A 1—(2)
=a%?=3, b>=3
Since (1) is tangent to (2),
c? =a’m? - p?
—k?=3(-2)2-3=9
=k=3 (-k>0)
..c=k=3
o

Parabola: y2 = 4(Z]x

:a:g,c=3,m=—2
4

c= 2 (Condition for tangency)
m
g %4 _ o
-2 -8
= oa=-24



Q.18

2
Let Ll; - + lﬂ

major axis of E, and the fodi of E, are the end points of minor axis of E,

2 2

a” b°

same eccentricities, then its value is ;

Options

1.

2.

3.

4.

Ans:

Sol:

1,a>b. Let E, be another ellipse such that it touches the end points of

If E; and E, have
|

-1+ /8
2
-1+43
2
-1++/5
2
-1+ /6
2
“1+45
2
For E1 Ay
b2
e = 1—a—2 E,
For E2 0
2 2 _ +a
X >
Leth:—2+y—2=l 0 X
B A E Ey
WhereB=a —(1)
Focii: (0,£c)=(0,xb)
=c=b=VA%2-B% =p
= A2-B? =p? = A% =a? +b?
| FE .
E::_".|1—F:SE?’.‘,EEEIZE:;
b B I b* 1
—_— = —w = — - = —w = ™
a“ A4 a” + b @ 1+£:
1-efz—
R
Letl—eg“ =k
1 -
=k = — 3 k“+k =1
1+x
. —1++1+4 .
> k°+k—1=0=k= = (wl—g"=0)
. ; V5-1_ . V5—1} 2-v5+1 3—-+5 [—1+45)
Flogt=—m—=et =1 2)‘ 2 - 2z \ 2 )
—1+45
= E=



Q.19

Let L be the line of intersection of planes r-(i — j +2k)=2 and r-(2i + ) — k) =2.

If P(a, B, v) is the foot of perpendicular on L from the point (1, 2, 0), then the value of
I+ B +y) is equal to

aptons; 11
2 143

s 134

+ 101
Ans: 119

Sol:

The vector normal to pz is 2i + ] —k (=ny)
.. DR of L are given by n; xn,

]k
Apxfp=[1 -1 2
2 1 =

:—?+5]+3I2

The vector along L is b=-i+5 j +3k
(a, B, y) satisfy the equation of the planes
La—-PB+2y=2 -

20+pB-y=2 -
b.Ap =0
= (0-DED+PE-2)B)+(1)B)=0
= -a+1+5-10+3y=0
=-0+5+3y=9 -(3)
D+@B)=4p+5y=11 -(A)
(2)-2x()=>3p-5y=-2 —-(B)

(m+®y:m=933:%

36 36 41 a1
A)= 2 5y 115y 11-0 A, 4l
(A)= == +5 v 7 -7 77735
Mooa-2:82 5, 245482,
735 35
:>a+£=2:>a=272=§
35 35 35

.35(0+B+7y)=35 §+g+ﬂ =33+45+41=119
35 7 35



Q.20 Four dice are thrown simultaneously and the numbers shown on these dice are recorded in
2x 2 matrices. The probability that such formed matrices have all different entries and are

non-singular, 18 :

Jptions

81

162

, 45
162

. 2

81

Ans: ﬁ
162

ab
Sol: LetA:{ d}wherea;tbic;tdandadbc;to
c

le; ad # bc
Let us consider the cases in which ad = bc and a#b#c#d
(1,6;2,3)=4Cases.
(2,3;1,6)=4 Cases.
(2,6;4,3)=4 Cases.
(3,4;2,6)=4 Cases.
.. Total = 16 Cases

azb#c#d = 6x5x4x3 = 360 Cases

360-16 344 43

T 6x6x6x6 6x6x6x6 162

Section B

Q.1 / 1 |10

g [ 4 r d 3
[f the constant term, in binomial expansion of | &3 + —5 is 180, then r is equal to
\ 1

Given 0.00
Answer :

Ans: 8.00

Sol:  (2x" +x-2)1°

Tk+]_:10 Ck (2Xr )10—k .(X—Z )k :10 Ck 210—k_X10r—kr .X_2k
_10 Ck_zlo—k. (107 —kr —2k)

For constant term, 10r —kr-2k =0

:k(r+2)=10r:>k=£r2 wherek € o,k <10
r+

180 = 45x22=10¢, 2107k

Clearly k=8



Q2 The area (in sq. units) of the region bounded by the curves 12+
y-—4x —4 =0, in the upper half plane is
Given -
Answer :
Ans: 2.00

1 1 1
Sol: x2=-2y+l=-2y-=|=-4=]y-=
o a1y )33

y2 =-4x+4 = —4(X —l) = _4(1)()( _1)
y2 =4x+4 = 4(1)(X +1)

Area = 2xA2_2j \/ ax+4

y2=-4x +4

v-1=0, ¥ +4r-4=0and

y2 = —4x + 4 1 1
- 2]2\/1— xdx — 2%](1— x2)dx
0
1
m/+ﬂ
1
31 3,
_8u-g- [1— 1]
2 3 3
e b 8 2 6
/ S T — 2
3733
Q3 The number of elements in the set fnell, 2, 3, ..., 100]| (11)" > (10)" + (9)") is _ =
Given0.00
Answer :
Ans: 96
Sol:  11">10"+9" —@
11Y" 9 Y
=>|—| >1+| —
10 10
=@1.D)">1+0.9)" —-(2)
will not be satisfied for n=1,2,3,4.
For n=5,(1) is true.
As n increases from 5,(2) holds good.
..nx>5
‘. Possible values of n are 5,6,7,8,...... ,(100
—> Number of values = 96
Q4 If the digits are not allowed to repeat in any number formed by using the digits 0, 2, 4, 6, 8,

then the number of all numbers greater than 10,000 is

Given 96.00
Answer :
Ans: 96.00

Sol: Given digits : 0,2,4,6,8
HINIE
4 4 3 2 1

Answer =4x 4 x 3 x 2 x 1=96

equal to



Qs Let y=y(x) be the solution of the differential squation
y + 1)

Lx+2)
(x4+2)e " 3 h(y+1) dy=(+2dy, y(1) =1, If the domain of y=1(x) is an open

nterval (o, B}, then o+ s equal to _

Given -
Answer

Ans: 4

£
Sol: | (x+2)e" 2/ 4 (y+1) [dx = (x+2).dy

)
ﬂ:e X+2 +y+1
dx X+2
Let y+1=Y and x+2=X
=dy=dY and x+2=X
_, dy _dy

dx dX
S %L Y

dX X

dy dv

Y=VWX=>—=V+ X—
dX dXx
dv

Vi+X—=eY+v
dX

= Xd—VzeV
dXx

J.e‘vdvzjd_x
X
= -V =logX+C

Y
=€ % =logX+C

{xﬂ]
= —e “**2) —|og(x+2)+ C

2 £

y)=1=-e A:I093+C:>C=—Iogs—e A

3 J+e_%
2

_(L‘fl] 5
e “**2) = _log(x + 2) + log3+ e_é =lo
_[y_+1} = Iog{log{ 3 j+ e_%}
X+2 X+2
y+1=—(X+ 2).I0{Io{ 3 j+ e_%}
X+2

Clearly x>-2 and |a + | =4

Q.6 The sum of all the elements in the set {nefl, 2, ........., 100)|H.C/F, of n and 2040 is 1] is equal

1o

Given 30.00
Answer

Ans: 3804



Sol:  2040=23x3x5x17
n does not have factors 2,3,5 and 17

n(1)=100
2K 3K
A B
5K
Cc 17K
D

S(2K)=2+4+6+...... +100=2(1+2+.... +50)= % 50(50+1)=2550
S(3K)=3(1+42+.....+33)= g «33x34 - 1683
S(5K)=5(1+2+.....+20)= % «20x 21=1050

17
S(17K)=17(142+....5)= - x5 x6 - 255

S(6k)=6(1+2+..... +16)=gx16><17 =816 2,3,5,17.

S(34K)=34(1+ 2) = 102

S(15K)=15(1+2+... +6)= %x6x7 315
S(51k)=51
S(85k)=85

S(30k)=30(1+2+3)=180

Ans=(2550+1683+1050+255)-(816+550+102+315+51+85)+(180)=3804

Q7 010
Let A=[1 0 0 I'hen the number of 3 x3 matrices B with entries from the set
00 1)

3

[1, 2, 3, 4, 3] and satisfying AB=BA is

Given -
Answer :
Ans: 3125
a b c
Sol: B=|d e f
g h i

AB = BA = b=d,a=e,c=f and g=h
Number of ways =5°=3125

Qs 4 "
) 311=-51 if <2
Let f: R — R be a function defined as f{x) = 2
| 0 i |dd>2
Letg: R — R be given by gix) = flx + 2)— f(x—2). If n and m denote the number of points in
R where g is not continuous and not differentiable, respectively, then n+m is equal to
Given -
Answer

Ans: 4.00



3[1+§J if —2<x<0
Sol: f(x) = %}-g} if0<x<2

0 ifx<-2orx>2

3@+X;2j if—2<x+2<0

flx+2)= 3@—5§3J fO<x+2<2

0 ifx+2<-20rx+2>2
3X+4j if—4<x<-2
=fxr2)=9 _3x if —2<x<0
0 ’ ifx<—-4orx>0

3@+X;2J if—2<x-2<0

f(x-2)= 3@_5%3J ifo<x-2<2

0 ifx—2<-20rx-2>2
3% if0<x<2
=f(x-2)= 3E%;9 if2<x<4
0 ifx<0orx>4
0 ifx <-4
%(x+4) if—4<x<-2
—%x if —-2<x<0
g(x) = 3
- =X if0sx<2
2
—3M;X) if2<x<4
0 if x>4
0 ifx <—4
§ if—-4<x<-2
2
—g if=2<x<0
=>g(X)= 3
-— ifoO<x<2
2
3 f2<x<4
2
0 if x>4

Clearly g(x) is continuous for all x eR
g'(x)is not defined atx=-4x=-2x=2,x=4
S.n+m=4



Q9  Consider the following frequency distribution :
Class : 0-6 6- 12 12-18 18 - 24 24-30
Frequency : a b 12 9 5

309
If mean = — and median=14, then the value (a- b)? is equal to

Glven -
Answer :
Ans: 4.00
Sol:
Class fi Xi fixi
0-6 A 3 3a
6-12 B 9 9b

12-18 12 15 180
18-24 9 21 189
24-30 5 27 135

% = 2fixi _3a+9b+504 309
2 f; 26+a+b 22

= 8034+ 309a + 309 =66a+198b +11088

= 243a+1110=3054= 81a+37b=1018  —(1)

If b=10 , a=8 (a possible value)
We can see that in this case median =14

59
E_C
(Using the formula m =1+ T.h)

~(a-b)?=4

Q10 Let A={0,1,2,3,4,5, 6, 7). Then the number of bijective functions f: A — A such that
f(1)+f(2) =3~ f(3) is equal to _

Given7.00
Answer

Ans: 720
Sol: A={0,1,2,3,4,5,6,7}
f(1) +f(2) +f(3) =3
Case 1l
f(1)=0,f2)=1,f3)=2
Case 2
f(1) = 1,f(2) =0, f(3) = 2 etc.
(6 Cases)
Case 1l
Numbers of bijective function (8 — 3)!=5!

.. Total=5! x 6 = 6! =720



