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Question with Solutions
6nd September 2020 | Shift-|
PHYSICS

Q.1 Four point masses, each of mass m, are fixed at the corners of a square of side /. The square is rotating with

angular frequency o, about an axis passing through one of the corners of the square and parallel to its

diagonal, as shown in the figure. The angular momentum of the square about this axis is

axis
(1) 2mPo () m’® (3) 3 m’® (4) 4 m’®
Ans. [3]
/
m
Sol.
1INz Ny om

!é/'x/g\u"

I=m(0)*+m [%T %2+ m(2r)

2
= 2m/ +2m/¢? = 3m/?

Angular momentum L = [®

=3mi o

Q.2 For the given input voltage waveform Vj,(t), the output voltage waveform V(t), across the capacitor is
correctly depicted by :
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+5V

I Vo

2VE---- - -
(1) i

3VE----
(2) 2v

15us ¢

Sps 10us
V(1)

(3)2v

5us 10us 15pus ¢

2VE---- N -
4) i

5us 10us 15pus ¢

Ans. [2]

A%

Sol.

Vin ——10pF v ()

Vo(t) =V, (1 - eRtCJ

Att=5us
5x107°

Vo(t) = 5[1 - e103x10x109] =501 - e—OAS) —9oV

Now Vi, = 0 means discharging

t
Vo(t) = 2e B¢ = 2¢%° =121V
Now for next 5 ps
t
Vo(t) =5-3.79 e k¢
After 5 us again
Vo(t) =2.79 Volt~ 3 V
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3 In the figure below, P and Q are two equally intense coherent sources emitting radiation of wavelength 20 m.
The separation between P and Q is 5 m and the phase of P is ahead of that of Q by 90°. A, B and C are three
distinct points of observation, each equidistant from the midpoint of PQ. The intensities of radiation at A, B,

C will be in ratio :

*B
®--—---- 0—-1—0- —————— °
C P Q A
(1)4:1:0 2)2:1:0 3)0:1:2 #0:1:4
Ans. [2]
Sol. For (A)
Xp R
. >
P Q Xq
< 3 >A
xp—XQ=(d+25)-(d-2.5)=5m
. 2n 2n s
A¢ due to path difference = T(AX) =% )= 5

At A, Q is ahead of P by path, as wave emitted by Q reaches before wave emitted by P.
Total phase difference at A

—g (due to P being ahead of Q by 90°) =0

N3

I =1+ L+ 21,1, cosAd

=1+1+2JTVTcos(0) =41
For C

XQ—Xp=5m
A¢ due to path difference = 2—R(AX) = 2_n(5) =I
P y 20 2

Total phase difference at C = g+g =T

Lhe=L+thL+ 2\/f\/i cos(Ad)

=I+I+2\/i\/icos(7t)=0
For B
XP*XQZO,

Ap= g (Due to P being ahead of Q by 90°)

Ig=I+1+ Zﬁﬁcosg =21
Ipa:Ig:Ic=41:21:0
=2:1:0

.. correct option is (2)
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Ans.

Sol.

Q.5

Ans.

Sol.
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An AC circuit has R =100 2, C =2 pF and L = 80 mH, connected in series. The quality factor of the circuit

is -
(1)0.5
[3]

Q=1\E—i [80x10°°
RVC 100V 2x10°°

(2) 20

You are given that mass of [ Li =7.0160 u
Mass of ;He =4.0026 u
and Mass of {H =1.0079 u

When 20 g of [Li is converted into ;He

By proton capture, the energy liberated, (in kWh), is :
[Mass of nucleon = 1 GeV/c?]
(1) 1.33 x 10°

1]

3L+ H—>2(;‘He)

(2) 8 x 10°

Am = [M,, + m,]—2[M,]
Energy released in 1 reaction = Amc’
In use of 7.016 u Li energy is Amc”

2

In use of 1 gm Li energy is e

my;

mc?

In use of 20 gm energy is = A x 20 gm

Li

N [(7.016 +1.0079) — 2x4.0026]u x c*
7.016x1.6x10*gm

x 20 gm

[0.0187x1.6x1019 x10°

=i x 20gm |Joule
7.016x1.6x10""gm

= 0.05x 107
= 1.4 x 10" kwh
(1) =2.778 x 107" kwh

(3)2 (4) 400

(3) 6.82 x 10° (4)4.5 % 10°
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Q.6

Ans.

Sol.

Q.7

Ans.

Sol.

An object of mass m is suspended at the end of a massless wire of length L and area of cross-section, A.
Young modulus of the material of the wire is Y. If the mass is pulled down slightly its frequency of
oscillation along the vertical direction is -

YL 1 |mL

L A @t- = (3) - @=L 2

(1) f= - me
2n VYL 21 VmA 2n V YA 2n \mL

[4]

An elastic wire can be treated as a spring with

K= YA
/
T=21t\/E
k
= L \/E _ 1 [va
2\ m 21\ m/{
Identify the correct output signal Y in the given combination of gates (as shown) for the given inputs A and
B
B l—
: Y
A—]>o
WL
10N
B I I I |
5 10 15 20 t
(1) ~||~ 2) 'i|'5
510 15 20 ¢ 510 15 20
3) E o @ ~| :
1 1 t T 1 1 t
5 10 15 20 5 10 15 20

1]

Y
-

«

I
:>||
o]

I
>
+
wl

I
>
+
oo]
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Q.8

Ans.

Sol.

Q.9

Ans.

Sol.

1
y=A+B

Molecules of an ideal gas are knows to have three translational degrees of freedom and two rotational

degrees of freedom. The gas is maintained at a temperature of T.

p

C
The total internal energy, U of a mole of this gas, and the value of y(= T

v

J are given respectively, by

(1) U=5RT and y=% (2)U=gRTandy=

o3 oo

(3)U=5RTandy=§ (4)U=gRTandy=

[4]
Total degree of freedom=3 +2 =35
nfRT 5RT
[ : _
2 2

C
y:—p:1+z:1+zjz
C, f 5 5

U=

An insect is at the bottom of a hemispherical ditch of radius 1m. It crawls up the ditch but starts slipping after
it is at height h from the bottom. If the coefficient of friction between the ground and the insect is 0.75, then
his: (g=10 ms™)

(1)0.20 m (2) 0.60 m (3)0.45m (4) 0.80 m

1]

mgsirLle/

0

For balancing mgsin® = f

mgsin® = pumgcoso
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Q.10

Ans.
Sol.

Q.11

Ans.
Sol.

tanf = p

tand = 3
4

A screw gauge has 50 divisions on its circular scale. The circular scale is 4 units ahead of the pitch scale
marking, prior to use. Upon one complete rotation of the circular scale, a displacement of 0.5 mm is noticed
on the pitch scale. The nature of zero error involved and the least count of the screw gauge are respectively-
(1) Positive, 10 pm (2) Negative, 2 pm (3) Positive, 0.1 pm (4) Positive, 0.1 mm
1]
Least count of screw gauge
_ Pitch

Number of division on circular scale

=%mm=1X10_5m
50

10 pm

Zero error in positive

Charges Q, and Q, are at points A and B of a right angle triangle OAB (see figure). The resultant electric
field at point O is perpendicular to the hypotenuse, then Q;/Q; is proportional to :

QR

X]

= w

% 3) =L )

X

(1) = )
X

[3]

NlN

= o
(SRS

X

Qi
X]
0
B, O0pX90-0  OxQ
2 X2 B
Eete
E,
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Q.12

Ans.
Sol.

Q.13

E, = electric field due to Q, = k—%
X2
E] = k%l
X

1

From diagram

E
tanf= —2 = 2L
El X2
kQ, _ x
IxEh
Xl
szf - %
2
1X2 X2
QQ_x
Ql Xl
Q_x
Q2 X2

A satellite is in an elliptical orbit around a planet P. It is observed that the velocity of the satellite when it is
farthest from the planet is 6 times less than that when it is closest to the planet. The ratio of distances

between the satellite and the planet at closest and farthest points is :

(1)1:3 2)1:2 (3)3:4 4)1:6
[4]
Vmin
Vmax

By angular momentum conservation

I'minVmax = T'maxVmin oo (1)

. A
Given Vi, = ‘g"‘

From equation (i)

IImln — Vmin — l
Ilmax Vmax 6

A particle of charge q and mass m is moving with a velocity —vi(v #0) towards a large screen placed in the

Y-Z plane at a distance d. If there is a magnetic field B= BOR , the minimum value of v for which the

particle will not hit the screen is :

(1) qdB, @) 2qdB, 3) qdB,
2m m 3m

(4) 998
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Ans.
Sol.

Q.14

Ans.
Sol.

[4]
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In uniform magnetic field particle moves in a circular path, if the radius of the circular path is 'd', particle will

not hit the screen.

_ mv
aB,

v gBd
m

A point like object is placed at a distance of 1 m in front of a convex lens of focal length 0.5 m. A plane

mirror is placed at a distance of 2 m behind the lens. The position and nature of the final image formed by the

system is :
(1) 2.6 m from the mirror, virtual

(3) 1m from the mirror, real

[4]

v
4
4
Im (\ Im Im ‘; Im
———— . 7 °
Object U I 7 I,
4
2
f=0.5m 4

Mirror

Object is at 2f. So image will also be at 2f'. (I,).

Image of I; will be 1m behind mirror
ie. =1,
Now I, will be object for lens.
Sou=-3m
f=+05m
ot

1 1

+0.5 -3
3
V= 3 = 0.6 m

So total distance from mirror = 2 + 0.6

= 2.6 m and real image

(2) 1 m from the mirror, virtual
(4) 2.6 m from the mirror, real
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Q.15

Ans.
Sol.

Q.16

Ans.
Sol.

A sound source S is moving along a straight track with speed v and is emitting sound of frequency v (see
figure). An observer is standing at a finite distance, at the point O, from the track. The time variation of
frequency heard by the observer is best represented by :

(to represents the instant when the distance between the source and observer is minimum)

A% A%
(v, @ yofeeeene A
e
A% A%
G, @),

[3]

\Y

Vsound
fobserved = Sotn f0
V und — VCOSO

initially 6 will be less = cos6 more

. fopserved More, then it will decrease.

An electron is moving along +x direction with a velocity of 6 x 10° ms . It enters a region of uniform
electric field of 300 V/cm pointing along +y direction. The magnitude and direction of the magnetic field set
up in this region such that the electron keeps moving along the x direction will be :

(1)5x107°T, along +z direction (2)3x107°*T, along +z direction
(3)3x107°*T, along —z direction 4)5x10°T, along —z direction
1]

E y

X
e
r—
\4 z

B must be in +z axis.
V=6x10°1
E=300 j V/em=3 x 10* V/m
qE +qVxB =0

E=VB
4

- B _3x10 _5. 037
V  6x10
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Q.17  If the potential energy between two molecules is given by U = —éa+% , then at equilibrium, separation
r’or
between molecules, and the potential energy are :
9B 1/6 A2 9B 1/6 A2 B 1/6 B 1/6 A2
o (2 -5 o (L) -3 (%) 0 @ (o) 35
A 2B A 4B A 2A 2B
Ans. [2]
-A B
SOl. U= r—6+F
F=-— ‘i—U = (A(-6r ")) + B(-12r )
r
_6A 12B
T
6A 1 [@]
12B  r° A

2B\ A B
Ujr=|— = - t——
A 2B/A  4B%/A

_A2 A2 _A2
+ —=
2B 4B 4B

Q.18  Shown in the figure is a hollow icecream cone (it is open at the top). If its mass is M, radius of its top, R and
height, H, then its moment of Inertia about its axis is

R

M(R? + H?) MR?
1) ———~= 2
(1) 1 (2) 3
MR? MH?
3 4
(3) 2 4) 3
Ans. [3]
Sol.
h
; H
—
R |
Area=nR/ = nR(\/H2 + R2)
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Q.19

Ans.

Sol.

Q.20

Ans.
Sol.

Q.21

Ans.

Area of element dA = 2nrdl = 2nr dh
cos0
Mass of element dm = M % 2nrdh
rRVH? +R?  cosO
dm= 2Mh tan 9dh (here r = h tanb)
RVH? +R? cos 0

2 92 ,
[= I(dm)rz _ J‘h tan’0(2m htan0 ), 2M _tan’e

cosb | R JR?+H? cosBR R2 + H?
Th3dh - MR’H' _ MR*HVR*+H® _ MR’
0 2RH’VR®+H’cos0  2VR*+H’xH 2

An electron, doubly ionized helium ion (He ") and a proton are having the same kinetic energy. The relation

between their respective de-Broglie wavelengths Mosho e and A, is:

(DA >k ..> A, (2) Ao <Ay =h, (B) A <A, <A . A A >h, >N
[4]
a=n___ b

P /2m(KE)

A clock has a continuously moving second's hand of 0.1 m length. The average acceleration of the tip of the
hand (in units of ms?) is of the order of -

(1) 107 )10 (3) 10" (4) 107

1]

o= 2n _ 2n =0.105 rad/sec
60
a=wR
=(0.105)* (0.1)
=0.0011
=1.1x10"

Average acceleration is of the order of 10

Two bodies of the same mass are moving with the same speed, but in different directions in a plane. They
have a completely inelastic collision and move together thereafter with a final speed which is half of their
initial speed. The angle between the initial velocities of the two bodies (in degree) is

[120.00]
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Sol.

Q.22

Ans.
Sol.

Q.23

Ans.
Sol.

Vo

2m
N

9 v V0/2

Vo
Momentum conservation along x

2mvycosO = 2m%

cosO =

6 =060
Angle is 20 = 120

Do |

Initially a gas of diatomic molecules is contained in a cylinder of volume V; at a pressure P, and temperature
250 K. Assuming that 25% of the molecules get dissociated causing a change in number of moles. The
pressure of the resulting gas at temperature 2000 K, when contained in a volume 2V, is given by P,. The
ratio P,/P; is .

[5.00]
PV = nRT
P]V] =nR 250
Py(2V)) = %“ R*2000
Divide

P, _ 4x250
2P,  5x2000
5 = l
P, 5
P, _

Pl

Suppose that intensity of a laser is [ﬁj W/n’. The rms electric field, in units of V/m associated with this
b

source is close to the nearest integer is (€ = 8.86 x 102 CNm?;¢c=3x10"ms™)
[194.00]

I:€0E2 C

rms

B o= 1
rms eO C

315 oL

ne, C

4><315>< 1

4n e, 3x10°

4x315x9x10°
3x10°

E2 =4x315x30

Eims =2+315%x30

=194.42
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Q.24 The density of a solid metal sphere is determined by measuring its mass and its diameter. The maximum

error in the density of the sphere is [%) %. If the relative errors in measuring the mass and the diameter

are 6.0% and 1.5% respectively, the value of x is

Ans. [1050.00]

M M
Sol. = —=——
p vV 4 [DJS
P et
3 2
p= §MD’3
i
Taking log
Inp = En[g
P
Differentiates
dp_o,dM_,dD)
p M D
For maximum error
100 x — M X
Y
=6+3x1.5
=10.5%
_ 1050

%sox— 1050.00

j+€nM3(mD

3dD

x 100

Q.25 A part of a complete circuit is shown in the figure. At some instant, the value of current I is 1A and it

is decreasing at a rate of 10> A s~

is

Ans.  [33.00]

Sol.

=50mH |

'—fmmmv—ln—ww—-

Ldi

dt

Vp—-5-30+2x1=VQ

Vp—Vo=33.00 V

JoN

'. The value of the potential difference Vp — Vo, (in volts) at that instant
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CHEMISTRY
Q.1 The increasing order of pKy, values of the following compounds is :
N(CHj3), N(CHj3), NHCH; NHCH;
Q. Q,

OCH;

I 1T III v
(DI<I<MI<IV Q) I<IV<II<I
B)I<I<IV<II @ I<I<II<IV

Ans. [3]

Q.2 The INCORRECT statement is -
(1) Cast iron is used to manufacture wrought iron
(2) Brass is an alloy of copper and nickel
(3) Bronze is an alloy of copper and tin
(4) German silver is an alloy of zinc, copper and nickel

Ans. [2]

Q3 Consider the Assertion and Reason given below.
Assertion (A) : Ethane polymerized in the presence of Ziegler Natta catalyst at high temperature and
pressure is used to make buckets and dustbins
Reason (R) : High density polymers are closely packed and are chemically inert.
Choose the correct answer from the following :
(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 wrong
(4) (A) and (R) both are wrong
Ans. [1]
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Q4

Ans.

Q.5

Ans.

Q.6

Ans.

Q.7

Ans.

Consider the following reactions :
Ozonolysis
YAY —> YBY Jr YCY
(C7H14)
(I, + NaOH)
B'T——x —* Yellow ppt

—A%O—b Silver mirror

_(L+ NaOH)
A

No yellow ppt

LiAlHs  py _Anhydrous ZnCly  qiven white turbidity within 5 minutes
A & Conc.HC1

N YA VAN

) M

3) N\

) /\(\/

[3]

Arrange the following solution in the decreasing order pf pOH :

(A) 0.01 M HCI (B) 0.01 M NaOH
(C) 0.01 M CH;COONa (D) 0.01 M NaCl

(1) B)>(C)> (D) >(A) (2)(A)>(©)>D)>(B)
(3)B)>D)>(O)>(A) 4) (A)>(D)>(C)>(B)

[4]

The correct statement with respect to dinitrogen is -
(1) It can be used as an inert diluent for reactive chemicals (2) It can combine with dioxygen at 25°C
(3) N is paramagnetic in nature (4) Liquid dinitrogen is not used in cryosurgery

1]

The species that has a spin-only magnetic moment of 5.9 BM, is —
(Td = tetrahedral)

(D) [Ni(CN)4]2_ (square planar) (2) Ni(CO)4 (Ty)
(3) [MnBr]* (Ty) (4) [NiCL,]* (Ty)
[31]
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Ans.

Q.9

Ans.

Q.10

Ans.

Q.11

Ans.

Q.12

Ans.

A solution of two components containing n; moles of the 1* component n, moles of the 2nd component is
prepared. M; and M, are the molecular weights of component 1 and 2 respectively. If d is the density of the
solution in g mL_l, C, is the molarity and x, is the mole fraction of the nd component, then C, can be
expressed as

dx, @) C,~ __1000dx,

(1) C=
PM, +x,(M, - M,) M, +x,(M, -M,)

1000x, (4)C, = dx,

(3)C=
PTM, +x,(M, -M,) M, +x,(M, - M,)

2]

Kraft temperature is the temperature -

(1) Below which the formation of micelles takes place

(2) Below which the aqueous solution of detergents starts freezing
(3) Above which the aqueous solution of detergents starts boiling
(4) Above which the formation of micelles takes place

[4]

The major products of the following reaction are :

CHj

| (i) KOtBu/A

CH;~CH-CH-CHs 5555
OSO,CH3

CH} CH3
(M ()
N CH:COOH + HCHO
CHj3 0 CHj3 CHO

CH3 CH3
3) “)
+ HCOOH
CH; COOH cs” X0

[3]

+ CH;CHO

The presence of soluble fluoride ion upto 1 ppm concentration in drinking water, is -
(1) harmful for teeth (2) harmful to bones (3) harmful to skin (4) safe for teeth

[4]
For the reaction —
3
Fe,N(s) + H,(8) <= 2Fe(s) + NH,(g)

(1) Ke = K(RT) (2) K= Ky(RT) (3) Kc=K,(RT) " (4) K=K, (RT)"
4]

CAREER POINT Ltd., CP Tower, IPIA, Road No.1, Kota (Raj.), Ph: 0744-6630500 WWW.careerpoint.ac.in 3




‘ CAREER POINT JEE Main Online Paper

Q.14

Ans.

Q.15

Ans.

Q.16

Ans.

Q.17

Ans.

Among the sulphates of alkaline earth metals, the solubilities of BeSO4 and MgSQO, in water, respectively,
are -

(1) poor and poor (2) high and high (3) poor and high (4) High and poor
2]

The major product obtained from the following reaction is :

Hg?'/H"
2

OH
(1) /‘/\’(‘
O,N O

©
©)

OCH;
) @ @
O,N 0
O OCH3
) @ @
O,N
0 OH
) @ @
O,N

2]

The set that contains atomic numbers of only transition elements is :
(1) 21,32, 53, 64 (2)9,17, 34,38 (3)21,25,42,72 (4) 37,42, 50, 64
[3]

The lanthanoid that does NOT show +4 oxidation state is
(1) Dy (2) Eu (3) Ce (4) Tb
2]

The variation of equilibrium constant with temperature is given below :

Temperature Equilibrium Constant

T, =25°C K; =100

T, =100°C K, =100

The values of AH®, AG® at T; and AG® at T, (in kJ mol ') respectively, are close to [use R = 8.314 JK 'mol ']
(1)28.4,-7.14 and — 5.71 (2) 0.64,—7.14 and — 5.71

(3) 0.64,-5.71 and — 14.29 (4)28.4,-5.71 and — 14.29

[4]
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Ans.

Q.19

Ans.

Q.20

Ans.

Q.21

Ans.

Q.22

Ans.

Consider the following reactions
A—>Pl;B—>P2;C—>P3;D—>P4

The order of the above reactions are a, b, ¢ and d, respectively. The following graph is obtained when

log[rate] vs . log[conc.] are plotted

Log][rate] 4

v

Log[conc.]

Among the following, the correct sequence for the order of the reactions is :
(1)d>b>a>c 2)d>a>b>c (3)c>a>b>d (4)a>b>c>d
1]
The major product of the following reaction is :

CH;

2HBr
NO,
H3C Br B CH3 H3 CH3
Br Br
(M () 3) 4
Br Br Br Br
NO; NO; NO, NO»

2]

Which of the following compounds shows geometrical isomerism :
(1) 2-methylpent-1-ene (2) 4-methylpent-1-ene
(3) 2-methylpent-2-ene

[4]

(4) 4-methylpent-2-ene

Potassium chlorate is prepared by the electrolysis of KCl in basic solution
60H + ClI" — ClO5 + 3H,O + 6e”

If only 60% of the current is utilized in the reaction, the time (rounded to the nearest hour) required to
y

produced 10 g of KCIO; using a current of 2 A is .
(Given : F = 96,500 C mol '; molar mass of KClO; = 122 g mol ')
[11.00]

The elevation of boiling point of 0.10 m aqueous CrCl;.xNHj solution is two times that of 0.05 m aqueous

CaCl, solution. The value of x is

[Assume 100% ionization of the complex and CaCl,, coordination number of Cr as 6, and that all NHj

molecules are present inside the coordination sphere]
[5.00]

CAREER POINT Ltd., CP Tower, IPIA, Road No.1, Kota (Raj.), Ph: 0744-6630500
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Q.23 In an estimation of bromine by Carius method, 1.6 g of an organic compound gave 1.88 g of AgBr. The mass
percentage of bromine in the compound is
[Atomic mass, Ag = 108, Br = 80 g mol ']

Ans.  [50.00]

Q.24 A spherical balloon of radius 3 cm containing helium gas has a pressure of 48x107° bar. At the same
temperature, the pressure, of a spherical balloon of radius 12 cm containing the same amount of gas will be
x 107 bar
Ans.  [750.00]

Q.25 The number of CI=0O bonds in perchloric acid is, " "
Ans.  [3.00]
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Question with Solutions
64 September 2020 | Shift-|

MATHEMATICS
=-1)*
j tcos(t?)dt
R | P
(1)isequal to 1 (2) is equal to % (3) is equal to f% (4) does not exist

Ans. [4]

(x-1)°

[ teos(t”)dt
Sol. limo_—[—)
xo1 (x —=1)sin(x —-1)\ 0
Apply L Hospital Rule
o 2(x-1).(x-1)*cos(x-1)* =0 [0]

x>l (x—1).cos(x—1)+sin(x—1) 0

0

3 4
- lim ZSX —1)".cos(x—1)

! (x—1)| cos(x—-1)+ SI(I;():)D:

(x— 1)* cos(x —1)*

! (x—1)| cos(x—-1)+ SI(I;():)D:

: 2(x —1)* cos(x —1)*

= lim -
! cos(x—1)+ 7812(()i I)l)

DO

On taking limit
0

= =0

1+1
Q.2 Let m and M be respectively the minimum and maximum values of
cos’x 1+sin’x  sin2x
1+cos’x  sin’x sin 2x

cos”x sin®x  1+sin2x

Then the ordered pair (m, M) is equal to -
(1) 3,-1) (2)(1,3) (3)(3,3) 4) (4,-1)
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Ans.

Sol.

Q3

Ans.

Sol.

Q4

Ans.

Sol.

(1]
2 .2 3
cos’x l+sin"x sin2x
1+cos’x sin’x sin 2x

cos’x sin’x  1+sin2x

Rl—)leRz,Rz—)szR3

-1 1 0

1 0 -1
cos’x sin’x 1+sin2x
=—1(sin’)) — 1(1 + sin2x + cos’x)
=—gin2x — 2
m=-3,M=-1

The region represented by {z=x + iy € C: |z] — Re(z) < 1} is also given by the inequality :
(¥ 226+ 1) @y =2(x+3) Gy sx+t @y =x+1

2]
z=x+1y
|z| — ke(z) < 1

= JxP+y® —x<1
= JxP+y® <1+x

=>xX+y <1+2x+x

=y <2x+1

s 1
=Sy <2|x+—
v = [X 2)

Which of the following points lies on the locus of the foot of perpendicular drawn upon any tangent to the
X2 2
ellipse, e + y? =1 from any ofits foci ?

(1) (-1, /3) (2) (-2, 4/3) 3)-1,42) 4 (1,2)
1]
Let foot of perpendicular is (h, k)

~N
/ (h, k)
2 y2

X .
—+=—=1 (g1ven
155 (given)
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2 1
a=2,b=+2,e=1-2=—
4 V2

~. Focus (ae, 0) = (~/2 , 0)
Equation of tangent

y=mx + va’m?® + b’

y=mx + v4m?® +2

Passes through (h, k)
(k—mhy’=4m’*+2 ... (1)

Line perpendicular to tangent will have slope — 1
m

y70=fi(xf\/§)
m

my =-x+ \/5

(h+mk?*=2 ... )
Add equation (1) and (2)

K(1+m’) + (1 +md) =4 (1 +md)
W+ =4

X2+ y2 = 4 (auxiliary circle)

- (=1, +/3) lies on the locus.

Q.5 The area (in sq. units) of the region A {(x, y) : || + [y| < 1, 2y’ > |x|} is :

5 1 1 7
(1) o () 3 3) s 4) s
Ans. [1]
Sol. x| +]y/<1
2y° > [x

For point of intersection
xty=1l=>x=1-y

2_ X 2

=— =2y =x
y B y
2y =1-y=2y"+y—1=0
Qy-Dy+D=0
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Q.6

Ans.

Sol.

Q.7

Ans.

Sol.

JEE Main Online Paper

1
==or—1
Y 2
1 1
NowArealofAOAB=§X1x1=5
AreaofRegionR1=lxlxlxl
2 2 2 8
1 1/2\/7 1
Area of RegionR, = — | Vxdx = =
g 2 \/5'([ 5

Now area of shaded region in first quadrant
= Area of AOAB -R; - R,

03

So required area = 4[ij _5
24) 6

The position of a moving car at time t is given by f(t) = at’ + bt + ¢, t> 0, where a, b and ¢ are real numbers
greater than 1. Then the average speed of the car over the time interval [t;, t,] is attained at the point :
(Da(t,—t) +b (2) (i +1)/2 (3)2a(ti + ) +b 4) (b —t)/2

2]

f(t,) —£(t) _
t2_t1

2at+b

a(t; —t}) + b(t,
t, - t,

_t1)=2at+b

=a(tp+t)+b=2at+b

Lottty

Two families with three members each and one family with four members are to be seated in a row. In how
many ways can they be seated so that the same family members are not separated ?

(1) (3!)’.(41) (2)21314! (3) 3! (4! 4) (3!)°.(41)

1]

Total numbers in three families=3 +3 +4 =10

So total arrangement = 10 !

Family 1| |Family 2| [Family 3
3 3 4

Favourable cases
= 3! 31x3!x4!

Arrangement of 3 families Interval arrangement of families members
.. Probability of same family members are
3131314! 1

Together= ——— = —
10! 700
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Q.8  The general solution of the differential equation \/1 +x*+y + X%y + xy? =0 is (where C is a constant of
X

integration :

A 2 2
(1) \/1+y2—\/1+x2:lloge Vigx +1 +C 2 w/1+y2+\/1+7:lloge Ni+x -1 +C
2 1+x* -1 2 Vi+x? +1

2 / 2
(3) I+y? —irx =Llog | YLEX Z1 1L ¢ @) 1y 115 = Tlog | LEX *11
2 V1+x®+1 2 1+x% -1

Ans. [4]

Sol. \/1 +xX +y  +x%y’ + xy? =0
X

= JA+x)A+y%) +xyﬂ =
dx
= V1+x*1+y° =fxy?
X

N I\/ydy :’Im

0

dx ... (1)
1+y° X

Now put I +x*=u’and 1 +y*=v*
2xdx = 2udu and 2ydy = 2vdv

= xdx = udu and ydy = vdv
Substitute these values in equation (1)

vdv _ cu’du

v u? -1

= jdv = —J‘%du

_ 1
= V—I[1+ o _Jdu

1+x* -1

1 Vi+x?+1
:\/1+y2+\/1+x2=§10ge +X2+ +c

1+x° -1

Q.9 Out of 11 consecutive natural numbers if three numbers are selected at random (without repetition), then the
probability that they are in A.P. with positive common difference, is
15 5 5 10
1) — 2) — 3) — 4) —
()101 ()33 ()101 ()99
Ans. [2]
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Sol. Out of 11 consecutive natural numbers either 6 even and 5 odd numbers or 5 even and 6 odd numbers
When 3 numbers are selected at random then total cases = ''Cs
Since these 3 numbers are in A.P. Let no's are a,b,c
2b = even number

even + even
atc=
[odd+odd ]
So favourable cases = °C, +°C, =15+ 10 =25
=15+10=25
P(3 numbers are in A.P. = ﬁ = E = i)

Q.10 If Z:(xi —a)=n and Z:(xi —a)’ =na, (n, a> 1) then the standard deviation of n observations X, X,, .....X,
i=1 i=1

is:
(1) va-1 (2)na-1 (3)a-1 (4) yn(a-1)

Ans. [1]

2
n n

Z(Xi —a) Z(Xi -a)

Sol.  S.D.= | =

(Given Zn:(xi —a) =nznl(xi —a)’=na)
=+a-1

3 1/8 3 1/8
Q.11  If o and B be two roots of the equation x> — 64x + 256 = 0. Then the value of (E—SJ + (—5] is -
o
(12 @1 (3)3 (4) 4
Ans. [1]

Sol. x*—64x+256=0
o+ B =64, ap =256

a_3 1/8+ E 1/8
BS aS

_ a+P

(aB)S/S
64
=2
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Q.12 Iff(x +y)=1f(x) f(y) and Zf (x)=2,x,y € N, where N is the set of all natural numbers, then the value of

x=1

2 4 1
1) = @3 43 @9
Ans. [3]
Sol.  f(x+y)=1(x) .fly)
if(x) =2 wherex,y € N

x=1

f(H+f2)+3)+......... =2 ... (1) (given)
Now for f(2) putx=y=1

f(2) = f(1 + 1) = (1) . f(1) = (f{1))*

f(3)=f(2 + 1)=f(2) . (1) = (f(1))’

Now put these values in equation (1)

f(1) + (f(1))* + [f(1)* + ......0=2]

fQ _
1-fQ1)

= f(1) =

w | b

_(2Y

Now f(2) = [3]
_(2y
f(4) = [3]

1 1
Q13 IfI; = I(l -x")"dx and I, = I(l —x")""'dx such that I, = al; then o equals to -
0 0

5051 5050 5049 5050
PN @ ——3 ) —— (4) ——

1
o 5050 5049 5050 5051

Ans. [4]

1 1
Sol. I,= j (1-x%)"dx and I, = j 1-x")"dx and I, = AL,

0 0
1

L= j 1-x)"dx
0
1

L= j 1-x)1-x)"dx
0

1 1
L= [(1-x")dx - [x*(1-x")*dx
0 0
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1
L=1- ja(.x49.(1 —x)qx

I

Now apply IBP

L=I- |:XI x*.(1-x")""dx - J‘%J‘%J‘ x*(1- x50)100dx}

Let (1-x") =t

— 50x¥dx = dt
50101
L=, |x[- L |4=xD)
50) 101
11
L=I-0- —. — L=1I
2 50 101~
5051
Lt —L=I= 220 =
> 5050 © ' 5050
5050
a = —_—
5051
= 5050
5051
Iz = OL.Il

|

NN
5050

x=1 1
1
Al

1

L

Jer

JEE Main Online Paper

Q.14  If {p} denotes the fractional part of the number p, then { 3 } ,is equal to :
7 3 5 1
1) — 2) = 3) = 4) =
(D 3 (2 5 3) S 4 3
Ans. [4]
200 2,100
Sol. i Q)
8 8
_ja+8™
8
_ 1 +%C.8+C,.8 +....... 19 C,p0 8"
8
_ {1 + 8m}
8
1
8
Q.15  The shortest distance between the lines % —andx+y+z+1=0,2x-y+z+3=0is-
1 1 1
1) — 2)1 3) — 4) =
OR @) ® 35 @5
CAREER POINT Ltd., CP Tower, IPIA, Road No.1, Kota (Raj.), Ph: 0744-6630500 WWW.careerpoint.ac.in 8
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Ans.
Sol.

Q.16

Ans.
Sol.

[3]

line of intersection of planes

x+tyt+tz+1=0 (D)
2x—-y+z+3=0 ....(2)
Eliminate y
3x+2z+4=0
-2z—-4
X= .3
3 3)
put in equation (1)
z=-3y+1 (4
from (3) and (4)
3x +4 — 3ytl=z
i 1
h ( 3]:y‘3_z—0
2 1 1
3 3

Now shortest distance between skew lines

x-1_y+1_z

0 1 1
x—| -2 (1
3) _""\3)_z-0
2 1 1
3 3
s.p. - [L=DCxd)
axd|

Where a = (1, -1, 0)

(439
33

¢ =(0,-1,1)
33

1
=SD.=—
NE)

JEE Main Online Paper

Let L, be a tangent to the parabola y2 =4(x + 1) and L, be a tangent to the parabola y2 = 8(x + 2) such that L,

and L, intersect at right angles. Then L; and L, meet on the straight line :

() 2x+1=0 2)x+2y=0
[3]
y=4(x+1)

Equation of tangent y=m(x + 1) + 1
m

(3)x+3=0 4)x+2=0

CAREER POINT Ltd., CP Tower, IPIA, Road No.1, Kota (Raj.), Ph: 0744-6630500
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y=mX-|—m-i—L
m

Y =8(x+2)

Equation of tangent y = m'(x + 2) + 2

y=mX+ 2[m'+i'j
m

Since lines intersect at right angles
Somm'=-—1

Nowy=mx+m+L (1)
m

y=mX+ 2[m'+i'j

m

y= —ix+2[—i—mj

m m

y=—ix2[m+ij (2)

m m

From equation (1) and (2)

mx +m-+ 1 =LX2[m+LJ
m m m

[m+ijx+3[m+ij =0
m m

LX+3=0

Q.17 leta, b, c, d and p be any non zero distinct real numbers such that
(a® + b* + cA)p* — 2 (ab + be + ed)p + (b* + ¢* + d?) = 0. Then -

(1) a, c,parein A.P. (2)a, b, c,dare in G.P.
(3)a, c,parein G.P. (4)a, b, c,darein A.P.
Ans. [2]

Sol.  (a’+b*+cH)p*+2(ab+be+cdp+b*+ct+d =0
= (a’p’+ 2abp + b%) + (b*p® + 2bep + ¢?) + (¢*p® + 2¢dp + dH) =0
= (ab+b)* + (bp + ¢)* + (cp + d)* =0
This is possible only when
ap+b=0 andbp+c=0andcp+d=0

.. a,b,c,darein G.P.
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Q.18 The negation of the Boolean expression p v (~p A q) is equivalent to :

(D~pvq 2)pr~q (3)~pv~q (4)~pr~q
Ans. [4]
Sol. Negation of ¢ v(~ pAq)

pv(~pArq)= (pv~p)r(pva)

=(MDAlpva)

=(pva)

Now negation of (pvq) is

~(pva=~par~q

Q.19  The values of A and p for which the system of linear equations
xtyt+tz=2
x+2y+3z=5
Xx+3y+tiz=p
has infinitely many solutions are, respectively :
(1) 5Sand 8 (2) Sand 7 (3)4and 9 (4) 6and 8
Ans. [1]
Sol. For infinite many solutions
D=D;=D,=D;=0
111
NowD=1 2 3/ =0
1 3 A
L.A-9)-1.A-3)+1.3-2)=0
SLA=S
2 11
NowD;=|[5 2 3/ =0
w3 5
2(10-9)-1(25-3u) + 1(15-2wW) =0
u=38

Q.20 A ray of light coming from the point (2, 2 V3 ) is incident at an angle 30° on the line x = 1 at the point A. The
ray gets reflected on the line x = 1 and meets x-axis at the point B. Then, the line AB passes through the

point :
NE) 1
(1) (4,—7] (2) (4,—3) 3) [3,—@ (4) (3,—3)
Ans. [4]

Sol. For point A
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Q.21

Ans.
Sol.

Q.22

Ans.
Sol.

(22+/3)
(1,k)A ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
20°
x=1
tan 60° = 2\/§_k
2.1
J3 =243 —k
k=43

So point A(1, +/3)

Now slope of line AB in mpp = tan120°

mmag :7\/5

Now equation of line AB is
y— 3 =-Bx-1
J3x +y= 243

Now satisfy options

Set A has m elements and set B has n elements. If the total number of subsets of A is 112 more than the total

number of subsets of B, then the value of m.n is

[28.00]
2m_2"=112
m=7,n=4
2'-2"=112)

mxn=7x4=28

The angle of elevation of the top of a hill from a point on the horizontal plane passing through the foot of the
hill is found to be 45°. After walking a distance of 80 meters towards the top, up a slope inclined at an angle
of 30° to the horizontal plane, the angle of elevation of the top of the hill becomes 75°. Then the height of the

hill (in meters) is

[80.00]
h
/5°
45 40
30°
h+40 mo_ 4043
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_h
h+40- 4043

2+\/§_ h
1 h +40 — 4043

— 2h+80—80+/3 ++/3h +40/3 —120=h

= h(+/3 +1)=40+40+/3
=h=40
. Height of hill = 40 + 40 = 80 m

tan75° =

Q.23 Let AD and BC be two vertical poles at A and B respectively on a horizontal ground. If AD = 8 m, BC =
11 m and AB = 10m; then the distance (in meters) of a point M on AB from the point A such that MD* +

2. .. .
MC” is minimum is

Ans.  [5.00]
Sol.
C(10,11)
D(0,8)
11
8

A0,0) M(h,0) B(10,0)
10

(MD)? + (MC)> = h* + 64 + (h — 10)* + 121

=2h* —20h+ 64 + 100 + 121

=2(h* - 10h) + 285

=2(h—5)*+235

It is minimum ifh=5

Q.24 Letf:R — R be defined as

. (1
x° sm[—}+5x2, x<0
X

f(x) = 0, x=0
XSCos[lj+kx2, x>0
X

The value of A for which f"(0) exists is

Ans.  [5.00]
Sol. fix)=x". sinl +5x% ifx<0
X
f(x)=0 ifx=0

f(x)=xs.cosl+kx2 ifx>0
X
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LHD of f'(x) atx=01s 10
RHD of f'(x) at x = 0 is 2\
If £"(0) exists then
21=10

=>A=5

Q.25 If & and b are unit vectors, then the greatest value of J3 ‘é + B‘ + ‘é - B‘ is

Ans. [4.00]
Sol.  ~/3|a+b|+|a-bl
= \/g(\/2+200s6)+\/2—20089

\/6(\/1+cos6) +\/§(x/1—cos 6)
2./3

< @YY +(2)° =4

+2

0
COS—
2

. 0
sin—
2
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