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Physics
Q.1 The current (i) at time t=0 and t=0x respectively for the given circuit is:

31} 3}

Option 1:
5E 10F
187 33
Option 2:
10E SF
33 118
Option 3:
SE 18E
18" 33
Option 4:
18F 5F

55 1 18

Correct Answer:
5E 10F
187 33
Solution:
At t =0, inductor is open

So the corresponding equivalent circuit is given below

50 50
AW MWW —
_;{j
___aﬁﬁﬁﬁ;_:[__iVVUyL__
10 40
6x9 54
R = 55071
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.lrlfﬂ,ff:[]]: =1 _ﬁ
LY

At t = nx, For steady state inductor is replaced by plane wire

So the corresponding equivalent circuit is given below

5Q 5Q
I
M
1Q 40

We can reduce the above circuit to the below circuit.

50 50

10 40

_ /1x4 5x5y _ 4 , 5 _ 8+25 _ 33
R’eq_ 1+4)+(5+5)_5—|—2_ 10 10
[ E  10E
Req 33
Q.2 Consider a 72cm long AB as shown in the figure. The galavnometer jockey is placed at P on AB at

a distance xcm from A. The galvanometer shows zero deflection.

W Sy
!
z
e X )
A®— — +B
1 P

The value of x, to the nearest integer, is
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Correct Answer:

48
Solution:
In Balanced conditions
12 ;i
6 T2—a
r = 48cm
Q.3 A liquid of density /7 is coming out of a hose pipe of radius a with horizontal speed v and hits a
mesh. 50% of the liquid passes through the mesh unaffected. 25% looses all of its momentum
and 25% comes back with the same speed. The resultant pressure (in fv2) on the mesh will be:
Correct Answer:
0.75
Solution:

Torricelli's Theorem / Velocity of Efflux -
In fluid dynamics relating the speed of fluid flowing out of an orifice.

- wherein

Momentum per second carried by liquid per second

palV’ z

Net force

[
1. due to reflected liquid = Q[Iﬁ{ﬂ, 3]
P
2. due to stopped liquid = 1(){:1" -

Total force = %p{;'ﬁ;"z
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Q.4 If the ratio of lengths, radii and Young's moduli of steel and brass wires in the figure are a, b and
c respectively, then the corresponding ratio of increase in their lengths is :

[

Steel

W

N

M

Brass

N

2 M

Oggon 1.

2ah?

Option 2:
D2
20%c

b

Option 3:
1

202¢

Option 4:
e

h?

Correct Answer:
e

2be

Solution:
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Q.5 The arm PQ of a rectangular conductor is moving from x = 0 to x = 2b outwards and then inwards
from x = 2b to x = 0 as shown in the figure. A uniform magnetic field perpendicular to the plane is
acting from x = 0 to x = b. Identify the graph showing the variation of different quantities with
distance :

x=0 ‘_‘ C
b

Option 1:
A-Flux, B-Power dissipated, C-EMF

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

Option 3:
A-Flux, B-EMF, C-Power dissipated

Option 4:
A-EMF, B-Power dissipated, C-Flux
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Correct Answer:
A-Flux, B-EMF, C-Power dissipated

SD?JI:;:gOr?w'otion from ;z = (Jto ;» — h, arm PQ cuts the magnetic field lines so there will be induced emf
e = Blv
Beyond ;» — |, there won't be any induced emf
For right direction motion (= = 0 to = = b)
P
e = BIV 1— ¥
Q
For left direction motion (zz = b to = = 0)

IP
e = Blv
o

— EMF depicted by B in the graph (both positive & negative)

As flur = ¢ = BA,when arm PQ is moved from & = () to & = b, the flux associated with loop increases
and then it remains constant for motion between # = | to = = 2h

Flux — Graph A

The correct option is (3).

Q.6 A ball is thrown up with a certain velocity so that it reaches a height '};’ . Find the ratio of the two

different times of the ball reaching%1 in both the directions.

Option 1:
V2 -1

V241
_(l)ption 2

3

S
X
o
S

i
Sl




Option 4:

Vv3—1
V3+1

Correct Answer:

V3 — 2

V32
Solution:

d .
‘V=0 "

S 5
't ltz
d) s
v %
V = speed of projection = \/ﬁ

Let at time #; and f; the ball reaches height h/3.

— ut 1f2
.f;—e-:.—|—§a.

(g) = \/ﬁ x4+ é[—g]tz
2h = 6/ 2ght — 3gt°
3gt> — 6+/2ght +2h =0
6v2gh = \/T2gh — 4(3g)(2h)

2% 3g
B 64/2gh + /18qh
— 5
_ /2gh(6 £ v/24)
6g
2h 24
N E1N PR T
0 36
. - 2h . 24
Vo 36
: /24
t1 L=/
ty . 24
2oL+ /5
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1 —

|
e %

1+ /2

V32
ta 342

The correct option is (3).

=

Q.7

A swimmer wants to cross a river from point 4 to point [5. Line A3 makes an angle of 3()° with
the flow of river. Magnitude of velocity of the swimmer is same as that of the river. The angle ¢
with the line A3 should be U swimmer reaches point [3

LT

3oe

Correct Answer:
30

Solution:

w

Varje = Vigr + Vg
1;1”.5' — Velocity of swimmer with ground
Virjmust be along AB to reach pt. B

V,
VMR WG

VM/RSInO

VRrsin3Q°
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1":-1”5' = 1"1;{13 cos f + 1}; cos 30°

Var/r sinfl = Vg sin (307)
1‘:1 /R = 1}3 ITGiﬁ.-'{I' Il]
sin # = sin 30°

f = 30°

Q.8 A nucleus of mass M emits 7-ray photon of frequency ‘;,'. The loss of internal energy by the
nucleusis:
[Take 'c’ as the speed of electromagnetic wave]

Option 1:
h
Option 2:
0
Option 3:
o |1 hi
1 —
Eﬂ.{ﬂ'z
Option 4. )
o |1 I
1
20M 2 |
Correct Answer:
o 1+ hi
1
Eﬂ.lrlr:z ]
Solution:

When the nucleus emits - ray there will be recoiling of the nucleus.

P2
A Nucleus 5 5

Emission

of y-ray

Rest

p2 — momentum of v — ray(photon)
p1 — Momentum of Nucleus

By momentum conservation,

0=p+p
It
D:ﬂf.-'+_
"N

B —h B —huv

T ar T .
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Here negative sign implies the opposite direction motion of the nucleus (recoiling) when 7-ray emission takes
place.

Internal energy lost by the nucleus is given to the nucleus and x-ray.
. Internal energy lost = KExye1ens + Eqay

M2 + he

hzf.z
5 + hv

M2

=
[

[l I I

Hence, the correct option is (4).

Q.9 In the given circuit, the charge on 4 F' the capacitor will be:
1 uF
4 uF —
— 5 uF
—
| |
]
3 pF
| |

| |
10V

Option 1:
5.4 uC’

Option 2:
9.6 uC’'

Option 3:
134 uC'

Option 4:
24 uC’

Correct Answer:
24 uC

Solution:
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11 11 1 10 5

C., 4 5+1 4 6 24 12
12

CTFJ':T
]

12

— x 10 = 24pC

!

Correct option is 4.

Q.10 Anelectricfield £ = 4 21 — (y® + 1)j N/C passes through the box shown in figure. The flux
of the electric field through surfaces ABCD and BCGF are marked as F; and Fy; respectively. The
difference between (F.Fy) is (in .-"'n."mzlff_"?)

e

Al00D Bz
D G
022 (3,2, 2
E F
A10,0,00|  _(3,0,0) ¥
_~H G|~
e (0,2,0) (3,2,0)
Correct Answer:
48
Solution:
Flux via ABCD
g = /E{f4.=|:|
Flux via BCEF
e = [E' ' i’f-i
g = E' 1

= (4ri — (V> +1)j) -4
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- 2
N —m*
] — c.')g| =48 —

Q.11 Athin rod MN, free to rotate in the vertical plane about the fixed end N, is held horizontal. When
the end M is released the speed of this end, when the rod makes an angle a with the horizontal,
will be proportional to : (see figure)

M M

Option 1:

W 51710

Option 2:
ST

Option 3:

wOOOE K

Option 4:
S0k

Correct Answer:

v SiT1 Y

Solution:
As we have learnt

Kinetic energy of rotation -

1,
K =—-Tw
2

- wherein

I = moment of inertia about axis of rotation

w = angular velocity

www.careers360.com 13



— www.careers360.com

From energy conservation,

mg. L 1 (ng) 5
sinoe = — W
2 2\ 3

= =

3
Wl = T{?smﬁor W= ijv.ﬂnﬂ'

speed of end m— ;]

= +/3glv sina

CLU oy sin ooy

Q.12 A cylindrical wire of mass

(0.4 +0.01) g has length (8 +0.04)cm and radius

(6 =+ 0.03) mm. The maximum error in its density will be:

Option 1:
4%

Option 2:
1%

Option 3:
3.5%

Option 4:
5%

Correct Answer:
4%

Solution:

14



Cylindrical wire . = (0.4 = 0.01) g
{ = (8=0.04)em

r = (6 = 0.03)mm

Density, p = = Ir,arzr’m_] = — = const.

1
Trf T
Differentiating after taking logs on both sides

dp 2dr df dm

o Tk St |
i r [ 11
Ap  Am Al 2Ar

2 1m f r

Ap _|0.01  0.04 5 0.03
rj t]fli'l_'{_ I:]'-'I: 8 ) 6
Ap

— = 0.04

rj I

Percentage error — {).()4 % 100 = 4%

Hence, the answer is the option (1).

Q.13 As per the given figure, a small ball P slides down the quadrant of a circle and hits the other ball
Q of equal mass which is initially at rest. Neglecting the effect of friction and assume the collision
to be elastic, the velocity of ball Q after collision will be :

-~

(g=10 m/s)

-

|

|

|

|

|

|

|

|
%

20em ——|

|
|
I
|
|
|
|

Option 1:
0m/s

Option 2:
4m/s

Option 3:
2m/s

Option 4:
0.25m/s

Correct Answer:
2m/s

Solution:
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Energy conservation for P

1
mgh = EmV2

V =+/2gh
V=12x10x 0.2
V =2m/sec

Now collision between P and @ is elastic and both have same mass then P will transfer all velocity to then Q.

So velocity @ will be 2 m/sec

Q.14 The minimum and maximum distances of a planet revolving around the Sun are = and xs. If

the minimum speed of the planet on its trajectory is Vi then its maximum speed will be :

Option 1:
1-'{;.}{13

b
Lok

Option 2:
1-'{;.x§

Ll B8

X

Option 3:
v

o

&

Option 4:
vpd

a1

Correct Answer:
Upda

T

Solution:

www.careers360.com
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In a given orbit, L = mvr = constant
LI = misdg

ve — Minimum speed
(the speed at aphelion)
St =1

Uiy
M = Umarimum —

i
Upig

Vmar =
o

(at perihelion )
The correct option is (4)

Q.15  The mean intensity of radiation on the surface of the sun is about 108 W/mZ2. The rms value of the
corresponding magnetic field is closest to:

Option 1:
17

Option 2:
10T

Option 3:
10T

Option 4:
1027

Correct Answer:
104T

Solution:
Intensity of EM wave -

|
I = 5 M Dl

Given: | = 108 w/m?

I = ‘:'[]CTJE2 & E;l-am — t'-B;.m,.

s

I = 0 Cﬁ'Bz

TS

i
B;-m.-u. — thu"llm

B _ f“ 108
rms = \/ BE5x10-1Z(3x10° )7

Bps =~ 1077

Hence, the correct option is 2.

www.careers360.com 17




Q.16 Two cells of emf 2E and E with internal resistance r1 and rs respectively are connected in series
to an external resistor R (see figure). The value of R, at which the potential difference across the
terminals of the first cell becomes zero is

2E E
T I

Option 1:
it

o T
Option 2:
m — T2

Option 3:
P

— —
5 2

Option 4:
T+ T2

Correct Answer:

— — T
5 2

Solution:
EIE E

www.careers360.com 18



. IE
1= R+ry+r2

TPD =2E —ir; =10
2E = il']

JE
2E = R—rTilr_a

2R + 21'1 T 21'2 = 31‘1

R =

(S

— 1'2

Q.17  The length of a metal wire is {1, when the tension in itis 7] and is {; when the tension is 5. The
natural length of the wire is :

Option 1:
v L1l2
Option 2:
Ty — T,
Option 3:
I'I-J Tg T l'rg TJ
T+ T,
Option 4:
{1+ £
2
Correct Answer:
Ty — Ty

Q.18  |f the velocity-time graph has the shape AMB, what would be the shape of the corresponding
acceleration -time graph??

L

- EEEETS PR e EEEre B

M
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Option 2:
r
d

Option 3:

al\
-~

>t

Option 4:

= M
= |

Correct Answer:

al'\.
-

> t

Solution:

www.careers360.com
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-

Slope of v-t graph gives acceleration

M‘C{ -ve) /Iﬂpc{ﬂl,

Elnpc[ w:} Slope H‘vﬂ}
M

— Acceleration will be

Q.19 A p.+ionisin its first excited state. Its ionization energy (in eV) is

Correct Answer:
13.6

Solution:
lonization energy -

The energy required to move an electron from the ground state to 1 = o

Eﬂlr.m = E-Jc - Eﬂ

we know that,

2
E, =136 (Z—g)
=

in the first excited state for fj-+

=n=2 /=2

=

a2
E = —13.6 x (“—9) — _136eV
2

Hence, the answer is the option (1).
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Q. 20

A uniform rod of length ‘]" is pivoted at one of its ends on a vertical shaft of negligible radius.
When the shaft rotates at angular speed . the rod makes an angle g with it (see figure).To find @
equate the rate of change of angular momentum (direction going into the paper)

7
ﬂwz gin A cos @ about the centre of mass (CM) to the torque provided by the horizontal and

vertical forces Fy; and FY- about the CM. The value of g is then such that :

Option 1:
2g

3w

cosf =

Option 2:
4

rosf = ,
2]

Option 3:
g

cosfl = —
[w?

Option 4:
39
21w

cosfl =

Correct Answer:
3y
20w

cosf =

Solution:

www.careers360.com 22



Fv =mg
Fy = mw?tsinf

" Taet about COM = F, - £sinf — Fy(% cosf) = ”I—*;zmz sin# cos

= mg (4sinf) — mw? (£sinf) (£cosf) = mw? (%) (sin#)(cosf)

gt w22
= 5 1 cosf = W cosf

gt _ 2p2 o oafl 1
éz—wfcosﬁ(u—l—ﬂ

gt wrf?cosd
= 2 3

3
= costl = 55;

Q.21 Alinearly polarized electromagnetic wave in a vacuum is
E =3.1cos [(18]5 — (5.4 x llf,‘lﬁ) t] iN /Cis incident normally on a perfectly reflecting wall
z — a. Choose the correct option

Option 1:
The wavelengthis 5 4 1m

Option 2:
The frequency of electromagnetic wave is 54 « 10 Hz

Option 3: )
The transmitted wave will be 3.1 cos [{1.8)z — (5.4 x lﬂﬁ) t]iN/C
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Option 4: )
The reflected wave will be 3.1 cos | (1.8)z + (5.4 x 1 [’) ] t] iN /C

Correct Answer:
The reflected wave will be 3.1 cos [(1.8)z + (5.4 x 1( [’) ] t]iN/C

Solution: i

E=3 lcos(1-82—5-4x10°%)4

ie. E = Eycos (kz — wt)i

It is wave propagation along + z-axis after getting reflected from the plane (z = a) i.e x-y plane it will travel
along -z-axis

B, = Eycos (kz+wt)i
Hence, the answer is the option (4).

Q.22 Acircular disc of mass M and radius R is rotating about its axis with angular speed wy. Another

R
stationary disc having radius; and same mass M is dropped co-axially on the rotating disc.

Gradually both the discs attain constant angular speed wa. The energy lost in the process is p% of
the initial energy. Value of p is

Option 1:
10

Option 2:
20

Option 3:
30

Option 4:
40

Correct Answer:
20

Solution:

-
e
—
f—

—
— <>

J-.I:l:l .‘r-'l'ﬁ;

AN

\ R?

Let the moment of inertia of bigger discis | —
5
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M(B)? g
= MOI of small dise = I, = #}) =3
by angular momentum conservation B

[, . | Aeun
Ly + —(0) = Lo + —wo = wy = —
4 | ;

initial kinetic energy =l{; = L‘A«"Jz

5
final kinetic energy

1 IN (4 \? 1, 5[4
=g (1+3) (5) =244 (3)

. K - Ky 1 —4/5

1

% 100% = x 100 = 20%

Q.23  Two particles, of masses M and 2M, moving as shown, with speeds of 10 m/s and 5 m/s,
collide elastically at the origin. After the collision, they move along the indicated directions with

speeds 11 and t'z. The values of t/1 and 'z are approximately :

g = 2 L\,-fl
~al0m/s  ° 1

30°T~_ _—730°

Option 1:
6.5 m/s and 6.3 m/s

Option 2:
3.2 m/s and 6.3 m/s

Option 3:
6.5 m/s and 3.2 m/s

Option 4:
3.2m/s and 12.6 m/s

Correct Answer:
6.5 m/s and 6.3 m/s

Solution:
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M

ﬂ.lrj_ - J."Llr

ﬂ.lrz = 24"1;.!’

.H"‘*-n (e EM
~a10m/s "1
30T~ _—730°
45° 45°
5m/s
L)
™M M
3.
1 = 10 x gi
uy =10 x =j = =5
Do
U o, — ——1
? 2r \.@
5 .
Ugy = EJ
t t (AN ﬁ;
: e = U X =t
2
1~
Uy = U1 X E.JI
y |
Uy Uge = V2 X —=1
V2
ty o~
Ugy = E[_J]
1043
&Rr,:D::}ﬁi.le ;/_

)+

=> 5v3 +5v2 = V3u + =

On adding

(1) and (2)

5 3
2m % %) = Em{gjul +m
1,,@ ................................ (M
5 } Ly
2 2 V2
Lo
\/E ............................................ (2)

5(V3—1) +10v2 = (V3 + 1)y

=1 =

= Ug =

www.careers360.com

5(v3 — 1) + 10v?2)

V3 +1

6.3 m/s

~ 6.5 m/s
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Q.24 For a body projected at an angle with the horizontal from the ground, choose the correct
statement.

Option 1:
The vertical component of momentum is maximum at the highest point.

Option 2:
The Kinetic Energy (K.E.) is zero at the highest point of projectile motion.

Option 3:
The horizontal component of velocity is zero at the highest point.

Option 4:
Gravitational potential energy is maximum at the highest point.

Correct Answer:
Gravitational potential energy is maximum at the highest point.

Solution:

At highest point height is maximum and vertical component of velocity is zero.

So momentum is zero. At highest point horizontal component of velocity will not be zero but vertical
component of velocity is equal to zero and because of this K.E. will not be equal to zero. Gravitational potential

L |
- sin”
energy is maximum at highest point and equal tomgH = mg (;—)
2

Highest point
> Velocity (vi)

Therefore the correct option is (4).

",
3

Therefore the correct option is (4).

Q.25 An object is taken to a height above the surface of earth at a distance IR from the centre of the

earth. Where radius of earth, i} = 6400 lim. The percentage decrease in the weight of the
object will be :

Option 1:

Option 2:
50%

Option 3:
64%

www.careers360.com 27 —————



Option 4:

25%

Correct Answer:
36%

Solution:

The value of g from the centre and surface of the earth is given as :

5
R+h= IR (from the centre of the earth)

h = % (from the surface of the earth)
Now,
ga  R*  16R?
g (R+h)? 25R?
16
g, = E?’

Weight on the Earth's surface = 1mg

Weight of the object at a height h = mg,,

W mg 25
W mgy, 16
W — Wy 9

W 25

Percentage change in the value of g with height is :

AW
28 _ 369
W :

The percentage decrease in the weight of the object will be 35"

Hence, the answer is the option (1).

Chemistry

Q.1 The correct IUPAC name of the following compound

www.careers360.com
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Option 1:
4 - methyl - 3 - ethylhexane

Option 2:
3 - ethyl - 4 - methylhexane

Option 3:
3, 4 - ethylmethylhexane

Option 4:
4 - ethyl - 3 - methylhexane

Correct Answer:
3 - ethyl - 4 - methylhexane

Solution:

Ethyl has more wight than methyl. So, ethyl will have more priority.
IUPAC name of the compound is 3-Ethyl-4-methyl hexane.

Therefore, option (2) is correct.

Q.2 The number of acyclic structural isomers (including geometrical isomers) for pentene are

Correct Answer:
6

Solution:
The possible acyclic isomers of pentene are

www.careers360.com
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(1) CHz = CH—CHa— CHz— CHj

Cis
(2) CH3— CH = CH — CHy— CH3<
Trans

(3) CH3z— fle — CH = CH;
CHs

(4) CHz — (lz = CH—CH,
CHs,

(5) CH, = (I: — CHy— CHj
CH;

Thus, there are 6 stereoisomers possible for acyclic forms of pentene.

Hence, the correct answer is 6

Q.3 What is the standard reduction potential
(E°) for Fe3* — Fe?
Given that:
Fe2" + 2e” — Fe; F° pe2+ e = -0.47V

Fe3* +e” — Fe?*; F° po3v/pe2r=+0.77V

Option 1:
-0.057V

Option 2:
+0.057 V

Option 3:
+0.30V

www.careers360.com
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Option 4:

-0.30V
Correct Answer:
-0.057V
Solution: .
Fe’" +2¢ — Fe AG; =-2F (047 V)
Fe' +e — Fe' AGS=—-F(0.77V)
Add —
Fe’” + 3e” — Fe AGT=-2F—-04T7TV)-F(0.TTV)=(0.1TV)F
AG*®
Eovpe=——— =—0057V
iF
Q.4 The reaction of sulphur in alkaline medium is given below:
Ss(g) + aOH ™ (aq) — bS? (aq) + ¢S;05 + dH,0(1)
The value of 'a'is (Integer answer)
Correct Answer:
12
Solution:

Need to first find out the oxidation state of each S.
Then balance all S.

Then balance all O and H.

Sg + aOH ——» bs2+ C5203_2 + dH,0
Sa + a0OH" —-—-}45_2 + 25203_2 + CleD
Ss + 120H° ——45% + 25203_2 + 6H-0
a=12

3 4

Q.5 In éHz =é=CH—C H, molecule, the hybridization of carbon 1,2,3 and 4 respectively are:

Option 1:
sp?, sp, sp?, sp>

Option 2:
sp2, sp?, sp sp3

www.careers360.com
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Option 3:
sp, sp, sp?, sp?

Option 4:
sp2, sp3, sp sp3

Correct Answer:
sp?, sp, sp?, sp>

Solution:

Q.6 Total number of lone pair of electronsin [; ionis:

Correct Answer:
9

Solution:
Lewis structure -

No. of lone pairs =9
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Q.7 The correct order of acid character of the following compounds is :

COOH COOH COCH

©©©©

| ] i v

Option 1:
H>1>1>I\v

Option 2:
V>11>11>1

Option 3:
[>1>1>IV

Option 4:
I>11>I1V>I
Correct Answer:
[>1>1V>I
Solution:
1
Acidity of earboxyvlic acidd ~ —R = —H = —[ x
' ‘ +R = +H = +I
COOH COQH COOH OH
Nﬂz ;HJ
(-M) (+H)
11 111 v I

Therefore, option(4) is correct.

Q.8 The number of compound/s given below which contain/s —'()() H group is
(A) Sulphanilic acid

(B) Picric acid
(C) Aspirin

(D) Ascorbic acid

www.careers360.com
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Correct Answer:
1

Solution:

0

I
NH; OH 0—C—CHs

OH
DzNPTi] NO: @CDOH HQ

SOsH NO, OH H
(A) (B) (C) (D)

Only 1 compound Aspirin contains -COOH group.

ANswer : 1
Q.9 NH2
HNO3, H,SO,
288 K
NH2 NH> NHo
NO»>
+ +
NO>

NO2
(A) (B) (C)

Correct statement about the given chemical reaction is :

Option 1:
—NHS- group is ortho and para directive, so product (B) is not possible.

Option 2:
Reaction is possible and compound (B) will be the major product.

Option 3:
The reaction will form sulphonated product instead of nitration.

Option 4:
Reaction is possible and compound (A) will be major product.

Correct Answer:
Reaction is possible and compound (A) will be major product.

Solution:
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NH- NH-> NH; NH3

NO;
HNO,H,S0, + +
288K ’ NO,
NO,
(A) (B) ()
51% 47% 2%

The reaction is possible and compound (A) will be a major product. This statement is correct.

All other statements are wrong.

Therefore, option(4) is correct.

Q.10 The total number of monohalogenated organic products in the following (including
stereoisomers ) reactionis
A (1) Hy/Ni/A
7
(Simplest optically (ii) Xy/A
active alkene)
Correct Answer:
8
Solution:

Simplest optically active alkene is:

=

It undergoes the reactions as given below:

/\T/\ Ha, Ni /\]/\

/\(\

(2 isomers) (4 isomers) (1 isomer)
(‘1 |somer)

Hence, total number of isomers produced is 8.
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Q.11 Arrange the following metal complex/compounds in the increasing order of spin only magnetic

moment. Presume all the three, high spins system.
(Atomic numbers Ce= 58, Gd= 64 and Eu = 63)
[(L] IfJ""lr'T H_ﬂg[@(flff‘b‘fo;j]]ﬁ UJ]G(EI:J"'VTO;];

Answer is:

Option 1:
c<a<b

Option 2:
a<b<c

Option 3:
a<c<b

Option 4:
b<a<c

Correct Answer:
a<c<b

Solution:
(a) ,Ce — [Xe]4f” 5d" 65°
In complex Ce*” — [Xe] 4f° 5d° 65’
there is no unpaired electron so p_ =0
(b) .,Gd™" — [Xedf’ 5d° 65’
contain seven unpaired electrons so,
w, = J7(7+2) =+/63 BM.
(c) Eu'" — [ Xe]df® 5d° 65
contain six unpaired electron

SO, Iy = /6(6+2) =+/48 BM.

Hence, order of spin only magnetic movement

b>c¢c>a

Therefore, Option 3 is correct.

Q.12 |n the sixth period, the orbitals that are filled are :

Option 1:
6s, 4f, 5d, 6p

(c)Eu(NO;3);
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Option 2:
6s, 5d, 5f, 6p

Option 3:
6s, 5f, 6d, 6p

Option 4:
6s, 6p, 6d, 6f

Correct Answer:
6s, 4f, 5d, 6p

Solution:
Energy order of orbital's according to Aufbau principle-

=8 I=1 =2 I=3
=
n=2

=3

The order of orbitals filling is 6s, 4f, 5d, 6p.

Therefore, the correct option is (1).

Q.13 The number of non-ionisable hydrogen atoms present in the final product obtained from the
hydrolysis of PClg is :

Option 1:
0

Option 2:
1

Option 3:
2

Option 4:
3

Correct Answer:
0
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Solution:
Hydrolysis of PC'l5 produces Phosphoric Acid (H; PO,

0
4H,0 I
PCly —— P + 5HCI
Ho™ | oH
OH

The Oxoacid of Phosphorus formed contains no unionisable Hydrogen.

Hence, the correct answer is option (1)

Q.14 Consider the following reactions:
NaC'l + KaCryOs + HySOy(cone.) — A + side products
A+ NaOH — B + side products
B + H,S0,(dil.) + HyOy — C + side products

The sum of the total number of atoms in one molecule each of A, B, and C is:

Option 1:
18

Option 2:
16

Option 3:
14

Option 4:
20

Correct Answer:
18

Solution:
(A)= CFOZCIZ

(B) = Na,CrOy4
(C)=CrOg
Total atoms=5(A)+ 7 (B) + 6 (C) = 18 atoms

Hence, the answer is the option(1).
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Q.15 CH, CHO

5g (92%)

In the above reaction, 3 g of toluene is converted into benzaldehyde with g2 yield. The amount
of benzaldehyde produced is w102 . (Nearest integer)

Correct Answer:
530

Solution:

From the reaction | 1110] of toluene is converted into | 1110] of benzaldehyde but yield is 92U so (J.92 mal
of benzaldehyde form.

I mole Ph — CHy — 0.92 mole Ph — CHO
92 gram Ph—CHy — 0.92 mol Ph — CHO
5 gram Ph—CHy — 0.05 mol Ph — CHO

5 gram Ph—CHy — 5.30 gram Ph — CHO

Amount of benzaldehyde = 530 x 1072 g,
Ans = 530.

Q.16 Excess of NaOH(aq) was added to 100 ml of FeCls(aq) resulting in 2.14 g of Fe(OH)3. The molarity
of FeClz(aq) is :

(Given molar mass of Fe=56 g mol™' and molar mass of C|=35.5 g mol™)

Option 1:
0.2M

Option 2:
0.3 M

Option 3:
0.6 M

Option 4:
1.8 M

Correct Answer:
0.2 M

Solution:




Given,

molar mass of Fe=56 g mol™" and molar mass of Cl=35.5 g mol™"
The chemical equation for the reaction is as follows:

3NaOH(aq) + FeClz(ag) —> 3NaCl(aq) + F(OH)s(aq)

Therefore, the mole ratio of FeCl; and Fe(OH)3is 1 : 1

Now moles of Fe(OH)s is given by:
Moles = Given mass / Molar mass

Molar mass of Fe(OH)3; = 56 + 48 +3 = 107 grams / moles
2.14 g/ (107g / mole) = 0.02 moles.

Therefore, the moles for FeCls are also 0.02 moles

Now, Molarity = moles per volume(L)

The molarity of FeCls is thus : (0.02 / 100) x 1000
Therefore, the molarity of FeCl3 = 0.2M

Hence, the answer is an option (1).

Q.17 The incorrect statement for the use of indicators in acid-base titration is :

Option 1:
Methyl orange may be used for a weak acid vs weak base titration.

Option 2:
Phenolphthalein is a suitable indicator for a weak acid vs strong base titration.

Option 3:
Methyl orange is a suitable indicator for a strong acid vs weak base titration.

Option 4:
Phenolphthalein may be used for a strong acid vs strong base titration.

Correct Answer:
Methyl orange may be used for a weak acid vs weak base titration.

Solution:
Weak acid - weak base:-
Neither phenolphthalein nor methyl orange is suitable.
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Hence, the answer is the option (1).

Q.18  Given
(A)2C0(g) + O2( g) — 2CO,( g) AR — —xKJmol-!
(B)C (graphite) +0,( g) — CO( g) AH) = —yKJmol ™
The AH® for the reaction
C (graphite) +30,( g) — CO(g)is

Option 1:
T — 2y

5

Option 2:
x4+ 2y

5

Option 3:
20 —y
5

=

Option 4:
2 —

Correct Answer:
r — 2y
5

Solution:
2C0(g) + Oy g) — 2C0Oy( g) AH{ = ykJ/mol ... (1)
C( graphite) + Os( g) = CO3( g) AHj = —y kJ/mol ...

bd

C ( graphite) +1/20,( g) — CO(g) AH =7

]
o 1o H*J_ 4 —X
AH H - —=—v— —
4 — 12 ! 9
x T x—2y

o - -
&H:i—;_.‘ —

o -

Hence, the answer is the option (1).

Q.19 which of the following represents the correct order of metallic character of the given elements ?

Option 1:
Si< Be < Mg < K

Option 2:
Be < 5i < K < Mg
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Option 3:
Be < 51 < Mg < K

Option 4:
K < Mg < Be < Si

Correct Answer:

Si< Be < Mg < K
Solution:
Si< Be < Mg < K

§i is having Non-metallic character.

Hence, the answer is the option (1).

Q.20  Match List | with List II:

List I (Mixture) List II (Separation Technique)
A, CHCl; + CgH;NH. L Steam distillation
B. CH,6+CH, IL Differential extraction
C. C.H.NH, +H,O I11.  Distillation
D. Organic compound in |[IV. Fractional distillation
H:0

Option 1:
A-IV, B-1, C-III, D-II

Option 2:
A-lll, B-1V, C-1, D-lI

Option 3:
A-lll, B-1, C-IV, D-lI

Option 4:
A-ll, B-l, C-lI, D-IV

Correct Answer:
A-lll, B-1V, C-I, D-l
Solution:

A. CHCl;3 + CgH5NHs — Distillation (111)

B. C¢H14 + CsH12 — fractional distillation (1V)

c. CéHsNHy — H2O — steam distillation (1)

D. Organic compound in HoO — Differential extraction (Il)




Q.21 The reaction 2NO + Bry; — 2NODBr takes places through the mechanism given below:

NO + Brz & NOBr2 (fast )
NOBrs + NO — 2NOBr( slow )

The overall order of the reaction is

Correct Answer:

3
Solution:
RDS : NOBrz + NO — 2NOBr
r = K [NOBr, [NOJ........ (i)

[NOBr2] y

Keq = ————— . ........

“17 INO,| Bry] ()

From (i) & (ii)

R = K.Keq.[NO] [Bry] [NO|
R = K, [NOJ* [Bry]
Overall order =3

Hence, the answer is (3).

Q.22 The major product of the following reaction is :

..--"'G--.H'
HI (excess)

Option 1:
~OH
NC-~ TOH
Option 2:
= | -1
R
NC~~ -OH
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Option 3:
AOH

G

NC~~ 1

Option 4:

‘ ?/I

NC~~

4
FJ
i’
—

Correct Answer:
f,,-DI 1

a s

NC-~~ “SOH
Solution:
..--"'G--.-H"
HI (excess)
A

CN is strong electron withdrawing group, therefore it will create
4+ charge on adjacent carbon and thus ( | —) will attack on this
carbon by 5,2 mechanism.

Thus,

OH

-

1&\-37 @®

NC(\EI]VA\ NC™ 1
H

NOTE: answer provided by NTA is wrong. The answer provided by us is correct.
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Q.23  Match List - I with List - II.

List-I List-1

(A)Glucose + HI () Gluconic acid
(B)Glucose + Bry water (Il) Glucose pentaacetate
(C) Glucose + acetic anhydride (1) Saccharic acid

(D) Glucose + HNOjy (IV) Hexane

Choose the correct answer from the options given below :

Option 1:
(A) - (IV), (B) - (1), (C) - (11}, (D) - (11)

Option 2:
(A) - (IV), (B) - (1IN, (C) - (I1), (D) - (1)

Option 3:
(A) - (1), (B) - (1), (C) - (IV), (D) - (I1)

Option 4:
(A)- (1), (B) - (1), (C) - (IV), (D) - (1)
Correct Answer:
(A) - (1IV), (B) - (1), (C) - (1), (D) - (1)
Solution:
(A) Grueose + HI — {IV) Hexane
(B) Glucose + Bry water — (I) Gluconic acid
(C) Glucose + acetic anhydride — (II) Glucose pentacetate
(D) Gslucose + HNO3 — (III) Saccharic acid
So, (A) — (IV),(B) — (I),(C) — (II), (D) — (III)

Hence, the answer is the option (1).
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Q.24  Match List - | with List -

List-1

(Metal lon)

(a)Mn2*

List-11

(Group in Qualitative analysis)

(i) Group - Il

(i) Group - 1A
(iii) Group - IV
(iv) Group - 1IB

Choose the most appropriate answer from the options given below :

Option 1:

(a) — (2i2), (b) — (iv). (c) — (21), (d) — (1)

Option 2:

(a) — (1), (b) — (1), () — (d17), (d) — (i)

Option 3:

(a) — (i), (b) — (iv), (¢) — (ii), (d) — (i)

Option 4:

(a) — (i), (b) — (ii). (e) — (4i1), (d) — (iv)

Correct Answer:

(a) — (42, (b) — (iv). () — (21), (d) — (1)

Solution:

The correct match of basic radicals and their groups in Qualitative analysis is given below

(a)Mn®* : Group IV(iii)
(b)As*™ : Group 1IB(iv)
(¢)Cu?* @ Group ITA(i)

(d)AI** : Group(III) (i)

Hence, the answer is the option (1).
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Q.25 A Phenyl methanamine
B. N,N - Dimethylaniline
C. N- Methyl aniline
D. Benzenamine

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

Option 1:
A>B>C>D

Option 2:
D>B>C>A

Option 3:
A>C>B>D

Option 4:
D>C>B>A

Correct Answer:
A>B>C>D

Solution:
The compounds along with their pIKy, values are given below

CH3

CHg —NH> N —CHa NH—CHj3

@@©©

PKp= 4.7 pr= 8.92 pKp=9.30 pKp=9.38

Basic Strength order (A) > (B) > (C) > (D)

Hence, the correct answer is Option (1)

Maths

Q.1 If the perpendicular bisector of the line segment joining the points P(1,4) and Q (k,3) has y-
intercept equal to -4 then a value of k is:
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Option 1:
-2

Option 2:
-4

Option 3:
v 14
Option 4:

15

Correct Answer:
-4

Solution:

Q(K,3)
(k+1/2,7/2)
P(1, 4)

1
11—k
equation of perpendicular bisector is
y+4=(k—1)(z—0)
=y+4d=alk—1)

Slope =m =

T B+1. .
= 7+ 4= 5 (h—1)
- o -
5 k-1 :
= — = =k=16=k=4—4
2 2
Q-2 |fthe extremities of the base of an isosceles triangle are points (2a. 0)and (0. a)and the
equation of one of the sides is x=2a, then the area of the triangle, in square units, is :
Option 1:
%fez
Option 2:
%fez
Option 3:
P52
4
Option 4:
5a2
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Correct Answer:
a2
3 i

Solution:
Let y-coordinate of Cis b.

therefore, C = (2a,b)

YA
C(2a,b)
B x=2a
(0,2a)
X
0 A ’
2a, 0)

AB = v4a® + o® = V5a
Now, AC =BC = b = /4a2 + (b — a)?
= b = 4a® + b* + a® — 2ab

_ D L
= 2ab =5a" = b= —

2
Do
" C = (2(&. —)
2

Hence, the area of the triangle

1 20 0 1 1 2 0
——=l 0 a 1|/==10 a

] ]

“l2a 21 “lo 2

Il
[
>
k
=
f"l"‘x
[y |
L""‘|;:
‘\-._____..-f'
Il
I
ok
q|;
[ %]

Since area can not be -ve, so

the area of the triangle = —

3
Let A(1,0), B(6,2)and ( . 5) be the vertices of a triangle ABC. If P is a point inside the

2
triangle ABC such that the triangles APC, APB and BPC have equal areas, then the length of the
71
line segment PQ, where Q is the point (_E _E) Jis .

Correct Answer:
5

Solution:
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Centroid -
Centroid

Centroid of a triangle is the point of intersection of the medians of the triangle. A centroid divides the median
in the ratio 2:1.

Whereas, the median is the line joining the mid-points of the sides and the opposite vertices.

The coordinates of the centroid of a triangle (G) whose vertices are A (X4, Y1), B (X5, ¥2) and C(x3, y3), is given by

A(x,,Y;)

E

F
C(x,,Y;)
D
B(X.Y.)
Xy TX2TXg ¥11T¥2T1¥3
3 ' 3

If D (a4, bq), E (a3, by) and F (a3, b3) are the mid point of AABC, then its centroid is given by

(ﬂ.l—ﬂ.g—ﬂ.g bl—bg—bg,)

3 3

Distance between two points -
Distance between two points

Point A (x4, y1) and B (x5, y5) is two point on the plane then distance between them is given by

[AB| = /(%2 — x1)2 + (y2 — y1)?
The distance of a point A (x, y) from the origin O (0, 0) is given by

0A| = X2+ y?

A(1,0) B(6,2) (C(3/2,6)
Point P is the centroid of triangle ABC

P(17/6,8/3)
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Distance between PQ is 5

Q.4 Let f : [0, 3] — R be defined by
flz) = min{z — [z],1 + [z] — =}
where [;i::] is the greatest integer less than or equal to x. Let I* denote the set containing all
x € [0, 3] where f is discontinuous, and () denote the set containing all = € (0, 3) where f is
not differentiable. Then the sum of number of elementsin Pand Qisequalto______

Correct Answer:
5

Solution:
flz) = min({z}.1 — {z})

Y= 1-{x}
y= {x}
‘\ O ) %)
t - @] *
I 1 2 3
F(x)
1_ L. = . »
2 8

No point of discontinuity = 7 P) = 0
5 points of non-differentiability = n{(}) = 5
= n(P)+n(Q)=>5
Q.5  Letf: [0, 00) — [0,3]be a function defined by

max{sint : 0 <t <x}, 0<x<m

fix) =
2 4+ cosx. N =T

Then which of the following is true?

Option 1:
f is continuous everywhere but not differentiable exactly at one point in ({), o)
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Option 2:
f is differentiable everywhere in (0, oc)

Option 3:
1 is not continuous exactly at two points in ({), o)

Option 4:
f is continuous everywhere but not differentiable exactly at two points in {0, rx,]

Correct Answer:
f is differentiable everywhere in (0, oc)

Solution:
1+
y= sin X
7T
y=max {sint ,0st< x}
1o
x
24
1+
y= f(x)
n

Clearly f{)is differentiable everywhere in (0, oc)

The option (2) is correct.
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Q.6 Let [a‘] denote the greatest mteger less than or equal to t.

fle) = a2—[2],g(x) =1 —a+ [z], andh(z) = min{f(z),g(x)},a
[—2,2].

Then his:

Let

Option 1:
continuous in [-2,2] but not differentiable at more than four points in (-2,2)

Option 2:
continuous in [-2,2] but not differentiable at exactly three pointsin (-2,2)

Option 3:
not continuous at exactly four points in [-2,2]

Option 4:
not continuous at exactly three points in [-2,2]

Correct Answer:
continuous in [-2,2] but not differentiable at more than four points in (-2,2)

Solution:

f (if:j =r— [;i::] — {:Ef}
g(2) =1—(e—[a]) =1 - {2}

Using graphical tranformation, graph of y = g (rj 15

AN

graphofh (x)is

v

-2 -1 0 1 2

(T
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*. Continuous at each point but not differentiable at 7 points in (-2,2)

Q.7 The graph of sine and cosine functions, intersect each other at a number of points and between
two consecutive points of intersection, the two graphs enclose the same area A. Then A% is equal
to

Correct Answer:

64

Solution:
V4

y = sinx

)

I
f‘l“‘*\
o,
S

|
P

|

fa|
S
x"'"“\
x"‘“‘x
H.______,.-*

|
P
<\|| -
(]

16 % 4 = 64

Q.8 Consider a region [i = {[;z:. yeR2:a? <4< E;i::}. if a line ¥y =  divided the region R

into two equal parts, then which of the following is true?

Option 1:
30l —8a+8=0

Option 2:
al — 6o+ 16 =0
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Option 3:
: 4
o’ — 602 — 16 =0

Option 4:
4
30" —8aZ +8 =10

Correct Answer:
3
30" —8a? +8 =10
Solution:
6
(2
4

mn

B
r

r

B

/ (ﬁ— g) dy = % {]2 (22 — x?) dx
0 =

3
e 1. 4
T o 38 aalgd
= 8t — 30t =8
Q.9 Let z be those complex numbers which satisfy
245 <dand z(1+0)+2(1 —i) = —10,i =1
If the maximum value of |z + 1|2 is v + ﬁﬁ, then the value of (o + () is
Correct Answer:
48
Solution:
Letz=x+ly

www.careers360.com




|z +5| <4

(z +5)*+ 4> < 16

Al +14) +2(1—i) = —10

(z+2)+i(z—2) > —10

(x +iy+2—idy) +ile+ iy — (z —iy)) = —10
20 +ilx + iy — x +iy) = —10

2x + 2yi® > —10

2r — 2y = —10

r—y = —=>

r—y+a=10

/x—y+5=0

Region bounded by inequalities (1) & (2)

2

=+ 1P = |2 = (1)
Let P =(-1,0)

2+ 1|py = P B
For the point of intersection, solve

(z +5)° +y* =16
r—y+o=10

we get

A(2v2 —5.2v2) B(—2v2—5,-2V2)
PB? = (+2v2 +4)? + (2v2)*

lz+ 1 =8+ 16+ 16v2 + 8

o+ 3v2 =32+ 16v2
a=323=16=a+ 3 =48

Q.10 The number of roots of the equation, (31]5“12“' + {81]*‘-‘-’-‘*2“' — 30 in the interval [0, 7r]is equal

to:

Option 1:
4
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Option 2:
o

1

Option 3:

ad

Option 4:
3

Correct Answer:
4

Solution:

T
30t +81 =0
(t —3)(t—-27)=10

(Sljruu-.r- — 31 or (Sljmn-.r- _ 3"
E-Jsit]-’.r- — 3] or 3-]:;it13.r- — 321
. 9 L 9 3
SEImTar = — 0T N R A
i !

0 T

Total sol. = 4

Q.11 The area bounded by the lines iy =|| # — 1 |—2| andy =2is :

Correct Answer:
8

Solution:
Given the equation of curve are

y=11x-11-21
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and,y=2

Plot the curve on the graph

y=|lz—1] -2
\0(3.2) D(1.2) E(5.2) /
2 y =2
s 2.4(—1__ 0) i ' 2B(%qu) e

We have to find area of triangle ACD and triangle BDE

.&rca:éxﬁxﬁD—i—éxExDE
Area = CD+ DE=8"

Q.12 Let f be an odd function defined on the set of real numbers such that for . = 0.
[lx)=3sinr + 4cos .

Then fr)ate = _“Tﬂ is equal to:

Option 1:
3
S +2V3

Opat:ion 2:
—5 + 2 E/E

Option 3:

3
29
5 23

Option 4:

3
-}
> 23

gorrectAnswer:
5 —+ EE/E

Solution:
[{x)=3sinr + 4cos .

—11m -1l —11m
f( Gf)=35111(Tf)+4rm( GJ)
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Q.13 5 2
fB= 10 2
o 3
whichdet (A} +1 =
Correct Answer:
1
Solution:

D

Value of determinants of order 3 -

is the inverse of a 3 » 3 matrix A, then the sum of all values of «x for

DETERMINANT OF ORDER 3

The determinant of a 3 X 3 matrix

11 Q12 Q43
A=|Az1 Qzz 023
(31 dzz Udz3

= a11(Az2033 — Ap303;)
— ay2(a51033 — A31053)
+ ay3(az1a3; — az1ay)

59



B =

o oo

|B| =5(-5) — 2a (—a) — 2a

= 20% — 20 — 25

(Fiven.
Al +1=0=> |4 = -1
1
Now B=A"1'==|B|= — = —1.
|5l |A]

Hence,1 +|B| =0

l+|B| =20 —20—25+1=0
=>2a” —2a — 24 =0
=>a’—a—12=0
—~af—da+3a—12=0
=>(a—4){a+3)=0

root =4, —3

sum of root =4 —3

=1

Q.14 et ovand /7 be the roots of the equation 2 & » + | — (). Thenfory # 0in R,
y+1 a 3
cx y+ 3 1 lisequalto:
I, 1 Y+ o

Optiq)n 1:
y(y —1)

Optiq)n 2
y(y” —3)

Option 3:
3
Y

O_ption 4:
y'—1
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Correct Answer:

y.i

Solution:
Property of determinant -

If to each element of a line (row or column ) of a determinant be added the equimultiples of the
corresponding elements of one or more parallel lines, the determinant remains unaltered

- wherein

a; +ia, +ma; o, a
i.e. [by+1Ib,+mb; b, b
c; tlea +mey ¢, ¢

o

v, Farerootsof 2 &+ 4+ 1 =

a+d=—-1lai=1

y+1 «a &}
v y+ 4 1
3 1 Y+ o

Ci = C1+ 0Oy +Cy

y+l+a+3d « 3
a+y+4+1 y+ 7 1
B+1l+y+a 1 y+a

I «a I5:
(y+1+a+@/{l y+3 1
' 1 Y+ o

=(y+1l+a+f)|ly+8)(y+a)—aly+a—-1)+7(1—y— 3]
= (y+1+a+7) [yz-I—y[n-—i—_ﬁ]—i—n-_ﬁ—Ey—EE-I—E-I—_ﬁ —y_t?-—_ﬁ-z]
= y+1-1 [ +y(-1)+1—y(-1) — (a® + ) — 1]

=

Q.15  Letaj ay, . ap be given A.P, whose common difference is an integer and
Sp=ar+as+ e ay. Ifa; = 1.a, = 300and 15 < n < 50, then the ordered pair

(Sp_4.an_y)is equal to:
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Option 1:
(2490, 249)

Option 2:
(2480, 249)

Option 3:
(2480, 248)

Option 4:
(2490, 248)

Correct Answer:
(2490, 248)

Solution:

an = a1 + (n — ljlrf

= 300=1+(n—1)d

= (n—1)d =299 = 13 x 23
sinee, n € [15, 50]
son=24and d =13

(p_qg = agp = 1 + 19 x 13 = 248
= a, 4 = 248

20
Hence, the answer is option (4).

Q16 if210 +27.30 +2%.3°+

Option 1:
g1l _ ol

Option 2:
3 11

Option 3:
3w
— 19
5 + 2

-

Option 4:
23 11

Correct Answer:
3 11

Solution:

— 9 _ 92 then §is equal to.
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n = 11{G.P)

S =3l _2l —g_2l{ Gijven )
823“

Hence, the answer is option (2).

Q.17  |f the mean deviation of the numbers 1, 1+d, ..., 1+100 d from their mean is 255, then a value of d
is:

Option 1:
10.1

Option 2:
20.2

Option 3:
10

Option 4:
5.05

Correct Answer:
10.1

Solution:
As we learned in

Mean Deviation -

If X1, X2, ...Xn @are n observations then the mean deviation from point A is given by :

1
E Z |.I',i — A

. Y 1L
Mean— I+1+d+1+2d = 1 l[](]rle_:_j[]ﬂr

Mean deviation

100

1

r=fl

(I + rd) — (I + 50d)|

— i % 2d x 20 x5l
101 2

Il
(]
[y |
iz

d=10.1

Hence, the answer is the option 1.
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Q.18  |f Aand B are any two events such that P(A)=2/5 and I (A n B) = 3/20, then the conditional

probability, P( A/ (A" U B')). where 4’ denotes the complement of A, is equal to :

Option 1:
1/4

Option 2:
5/17

Option 3:
8/17

Option 4:
11/20

Correct Answer:
5/17

Solution:
Given:

| co

P(A) =

[y I Iy N

 P(ANB) =

]

0

Now,

A _ P(An(AUB))
Aup ) PAUB)

Here,

P(AUB)=PANB) =1— P(ANB) =1 — - —
20 20

(Using De-Morgan's Law)

And P(AN{A'UB")) = P({ANA"YU({ANDB")) = PIANB') = P(A)— P(ANB)

(kL I I e
(%]
o

Hence, the answer is the option 2.
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Q19 et —2i—3j+dkand Y —7i 16l

- 2 - T - A. A
fF ¥ xad=7xb.r. (f.—I—EJ —I—Ic) — —3.then 7. (24{ — 3] —|—L‘)|sequalto:

Option 1:
10

Option 2:
12

Option 3:
8

Option 4:
13

Correct Answer:
12

Solution:

=7 (20— 35+ k)
=—10+12+10=12

Hence, the answer is the option 2.

Q.20 if |g| =2,|b| = 5 and |@ x b| = 8, then |a - b|is equal to

Option 1:
6

Option 2:
4

Option 3:
3
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Option 4:

5
Correct Answer:
6
Solution:
a fJ‘ — |d| t’;‘sinﬁ
= 8=2-5sin#
, 4
= sinfl = —
3 3
= cost = —or —
~ 5 5
ﬁf-r’;‘ = ||d| |b| cos |
3
o ()
5!
= |£6]

=6

Hence, the answer is the option 1.

Q.21 et y = y(x) be the solution of the differential equation.

i

ey —y = 2*(zcose +sinz), z > 0. fy(7) = 7, then y~ (

)+

)is equal to:

[ =
[ =

Option 1:

il
91 =
2+ 5

i

Option 2:

T T

) T
L+ 5+

Option 3:

Correct Answer:
T

2+ =
2]

i

Solution:
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X—= —y = xX°(xcosX + sinx), x > 0
dx
—}—}——x(){cmx+51r1x]:-——|—1:’ﬁ. =0Q
dx x | |
so,LF. = el =3 = —(x = 0)
M x

y 1 )
Thus, — = /—[x[x cos X + sinx) Jdx

X X

A \
= — =xsinx+ C
X

cylm)=r=0C=1

= o
so, y =x’sine +x = (Yo = T +5
d -
Also, & _ — 2’ cosa + 2wsine + 1
dx
d*y
= T2 —r sinx +4drcosx + 2s5inx
da?
2 —
d_y — I_ 4 )
dx? - 4
Thus _ +d2y| S
W) Tz 5T 9 T

Hence, the answer is option (1).
Q.22 |fthe length of the perpendicular from the point {3, 0, /7)
; r —1 Z 1
[_ii%ﬂ]totheline,%: y = + is\/g,
2

then /7 is equal to :

Option 1:
1

Option 2:
2

Option 3:
-1

Option 4:
-2

Correct Answer:
-1

Solution:




Perpendicular Distance between a Point and a Line -

Let point (/3. 0, [7) given that length of perpendicular distance

from P to lineis, [ —.

=

PB.OB)

r__-_-_-___—‘_'—'—'—-—-——1
R

R=(\1,-XA—1)

Direction ratio of PR = (A — 3. 1. —A — 3 — 1)

PR is perpendicular to the line

== A=A+ (0+(-1){-A=53-1)=0

== A—34+A+5+1=0

::::-}ll:

[

S P

PR=\/A=F2+12+(-A—1-3)2=

==232+23 =0
== 3=07=-1

Correct option is (3)

Q.23 If cos{a + 3) =

[uky Y IS
[

Option 1:
3

16

sinfa — 3) = —and0 < a, 3 <

{

ki

|

then tan(2a) is equal to :
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ggtion 2:
16
ggtion 3:

52

Option 4:
65
a2
Correct Answer:
16
Solution:

Properties of Inverse Trigonometric function -

tan 'z + tan ! Yy

I
tan ! (Eﬂ;) . If axy<1
=4 7+ tan! (ﬁ%) Ife=0y>0andzy =1
T tan—! (ﬁ%) , Ifr <0,y <0andzy =1

tan 'z — tan ! Yy

i .
tan ! (ﬁ;’;) . If vy = —1
=< 7+ tan! (ﬁ% Ife=0y<0andazy < —1
T tan~! (ﬁ%) , Ife<0y>0andzy < —1

Trigonometric Ratios of Functions -

O
sin® = i/
Hyp
s O — Base
Hyp

0
tan © = PP
ase

- wherein
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- HYPOTENUSE

ADJACENT

e

\

OPPOSITE

3
cos(a + 3) = =
5
D
L11 L — i? - —
sin{a — [3) 3
) 4
0<ea, < 1 then tan(2a) =7
3
cos(a + ) = = 5
5 4
4 4y’
tan(a + 3) = 3 3

5 13
a-B
12
5}
sin(a — 3 —
sinfa — 3) = 3
5}

tan(a — 7)) =

12
a+ 3 =tan™! (

o — (1 =tan
() oy >
e = tan — "’Ll'l —
3 12
1, 5
—t 1( E"‘E )
— tan —
l—3x3
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Q.24  The sum of all the four-digit numbers that can be formed using all the digits 2, 1, 2, 3 is equal to

Correct Answer:
26664

Solution:

The sum of digits of unitplace =3 x 1 + 6 x 2+ 3 x 3 = 24

Required sum

=24 x 1000+ 24 x 100 + 24 x 10+ 24 x 1
=24 = 1111

= 26664

Hence, the answer is 26664.

Q.25 0
The value sz =1 (1 is equal to.

r=fl

Option 1:
31 - _ a0 -

Option 2:
5l - _ s

O_ption 3: _
Ny = C
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Option 4:
31 C‘; _|_.i'[] C‘;

Correct Answer:
51 K
=Ny

Solution:
As we have learnt

:1(:_1_[_ + uC‘r—l — :J—Ic_i_r

Now,

20
Z E{J—J*Gﬁ — E{JCTG _|_-'1'9erﬁ _|_-15(-Tﬁ 4.+ J{JCTG
r=0

E{JCT.E—F;IQC.G—'—.....—FJIC.E—'— (H]Cﬁ—FHJCT) _;j,[]c?

chﬁ _|_-'1.‘fiCTﬁ e [:;ilc_fﬁ + ;HCTT) . J{JCTT
H]C{; + HJC‘; . J{JCT?

EICT___J{]CT__
i i

Hence, the answer is option (1).
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