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Physics

Q.1 The wrong statement about equipotential surface for uniform electric field is:

Option 1:
for quipotential surface potential is same at every point

Option 2:
for quipotential surface potential is different at every point

Option 3:
electric lines are prependicular to equipotential surface.

Option 4:
work done is zero

Correct Answer:
for quipotential surface potential is different at every point

Solution:
As we learn

Equipotential Surface -

All Points having same Potential.

Q.2 Which of the following is true for mutual inductance M between two coils for rotation,
[} -
M=K\/LiLy

Option 1:
0<hk<l1



Option 2:
A system cannot have mutual inductance without self inductance

Option 3: _ _
X Magnetic flur linked to secondary
W =

Magnetic flur linked to primary
Option 4:

All of the above

Correct Answer:
All of the above

Solution:
As we have learnt,

*value of Kis 0 < o < 1

*ifL=0thenM=0

- el
* N = =
e ]
Q.3 The given graph is between aplied force and force of friction. Which point show the limiting
value of frictional force.
Q
R .S
S
3!
=
)
g| P
£
Applied force
Option 1:

P



Option 2:
Q

Option 3:
R

Option 4:
S

Correct Answer:

Q

Solution:
As we learn

Graph between Applied Force and Force of Friction -

Force of friction

o Applied force

- wherein
At A static friction is maximum.
OA = Represents static friction

* Beyong A force of friction decreases slightly

As shown in diagram front Q shows the limiting value of frictional force.

Correct option is 2.

Q.4 If two vectors have equal magnitude and same direction then vectors are called



Option 1:
Equal vectors

Option 2:
Negative vectors

Option 3:
collinear vectors

Option 4:
co initial vectors

Correct Answer:
Equal vectors

Solution:

If two vectors have equal magnitude and same direction then vectors are called equal vectors

Q.5 Which of the following is not a transverse wave

Option 1:
Waves set-up on the surface of water.

Option 2:
Movement of string of a violin.

Option 3:
Movement of kink on a rope.

Option 4:
Vibration of air column in organ pipe.

Correct Answer:
Vibration of air column in organ pipe.

Solution:

As we learned

Transverse wave -

Each disturbed element of string move in a direction perpendicular to the direction of propagation.



- wherein
e.g. wave on a string

EM wave

Vibration of air column in organ pipe is an example of longitudinal wave.

Q.6 When no heat exchange happen during the process then the process is called

Option 1:
Isobaric process

Option 2:
Isochoric process

Option 3:
Adiobatic process

Option 4:
All of these

Correct Answer:
Adiobatic process

Solution:
As we learned

Adiabatic Process -
When a Thermodynamic System undergoes a change in such a way that no exchange of heat takes place.

- wherein

AQ =0

Q.7 Lines which represents place of constant angle of dip are called



Option 1:
Isobaric lines

Option 2:
Isogonic lines

Option 3:
isoclinic lines

Option 4:
isodynamic lines

Correct Answer:
isoclinic lines

Solution:
As we have learned

Isoclinic lines -

The lines which pass through different places having zero dip

Q.8 Which of the following is the unit of the magnetic field?

Option 1:
weber/m

Option 2:
weber/m?

Option 3:
weber-m

Option 4:
weber-m?2

Correct Answer:
weber/m?2

Solution:
As we have learnt,



Magnetic field -

F
B=—
170
Hp 1T
4 o2
i I
B = j :>44rf1r1 ;;m_)
Q.9 The thermo emf of a thermocouple varies with temperature as 7 — Af + Bf2.
% — 600°C", If the cold junction is kept at (}°¢", the neutral temperature is
Option 1:
IS
Option 2:
600°C
Option 3:
150°C"
Option 4:

No neutral temperature is possible

Correct Answer:
No neutral temperature is possible

Solution:
At neuttral temperature

a5 _
dg
= A+ 2086, =0

0

= 266, = —A



A 1 ..
337 = 5000 = —300°C

Iri'.In = —
2
since f, = —300°C",

So, No neutral temperature is possible because Neutral temperature can never be negative hence no 8 is
possible.

Q.10 An electric dipole having dipole moment ? is lying along a uniform electric field ? The
workdone in rotatng the dipole by 90° is:

Option 1:

V2PE

Option 2:
E

V2

Option 3:
2PE

Option 4:
PE

Correct Answer:

PE

Solution:
As we have learn

Work done in rotation -
ife, =0"and B, =6

W = PE(1— cos ©)

In rotating through an angle ¢
W = PE(1 —cos#)
for@ = 90°

W =PE(l —cos90) = PE



Q.11 Which of the following circuit is true

Option 1:

Option 2:

Option 3:
Both (1) and (2)

Option 4:
None of these

Correct Answer:

Solution:
As we learned



Ammeter -

It is a device used to measure current and always connected in series

Ammeter is always connected in series.

Q.12 A uniform wire of resistance R is stretched to 20% of its length. The change in resistance is:

Option 1:
0.44 R

Option 2:
0.12R

Option 3:
2.07R

Option 4:
0.48 R

Correct Answer:
0.44 R

Solution:
As we learn

Dependence of Resistance -

i) Length of conductor - 7 cx |

l

ii) Area of cross-section - Rry—

iii) Temperature (for conductor)

Al=AT

Al=A"x1.2l



—_

R=p—/=144—=144R

21 4ﬂ
- .

Ll

So change in Ris =0.44R

Q.13 For thin film interference condition of distructive interference for normal incidence is

Option 1:
2ut = nA

Option 2:
pt = nA

Correct Answer:
2ut = nA

Solution:
As we learn

Thin Film Interference in reflacted light -

A
201 = "
He {(”—%)i

- wherein
For destructive interference

For constructive interference



For distructive interferience

2ucosr = (2n)

[

for normal mcidenee 2ut = nA

Q.14 A4 mlongrod of radius 1cm which is fixed from one end is given a twist of 0.4 radians . The
shear strain developed in a rod is -

Option 1:
0.002

Option 2:
0.004

Option 3:
0.008

Option 4:
0.001

Correct Answer:
0.001

Solution:
As we learn

Shearing strain -

= —

L

- wherein
¢ = Shearing Strain
x = de formed position
L = length
So, shearing strain can also be written in terms of » — f
by equating both
rO = Lo

oo 1x1072x 04
o= —=

L 1




¢ = 0.001

Q.15  The graph between angle of deviation and angle of incidence as correct representation at
when light ray

180 20~

90 -20,

i=0c i

Option 1:
going from raror to dencer medium

Option 2:
going from dencer to rarer medium

Option 3:
reflacted from plane mirror

Option 4:
reflected from curved mirror

Correct Answer:
going from dencer to rarer medium

Solution:
as we learn

Graph between angle of deviation (?) and angle of incidence (i) -

o I(angle of deviation)
180 — 26,

90 — 286,

» | (angle of incidence)

- wherein

Light ray going from dence to rarer medium.

This graph is correct when light going from dencer medium to rarer medium



Q.16 What is neccessary condition for Beat phenomena when two sound wave A& B having same
amplitude and travelling in a medium in the same direction

Option 1:

fa=fB

Option 2:
fg<fa

Option 3:
fa % fs

Option 4:
fA = fB

Correct Answer:
fa £ fg

Solution:
As we learned from

Beat -

A phenomena resuits when two sound wave having equal amplitude and travelling in a medium in the
same direction but having slightly different frequency.

Q.17  ML2T3A" is the dimention of

Option 1:
electric field

Option 2:
energy

Option 3:
electric potential

Option 4:
power



Correct Answer:
electric potential

Solution:
As we learn

Unit and Dimensional formula -
J .

- = L[’ |ilr [L‘;-I .

C (] }

stat volt (C.G.S).

Dimension - ;i 1,274 A-L

- wherein

1
lualt = —— stat volt.
YO = 50

. _ joule MYLPT?
Electric potential = — = — =

= M'L*T A
qo  coulomb AT

Q.18  Magnetic field for an axial point due to short bar magnet of magnetic moment M is given by

Option 1:
o M

a7 43
Option 2:
o M
47 d?
Option 3:

o M
on @

Option 4:
o M

27 2



Correct Answer:
o M

27 o

Solution:
As we learnt,

Magnetic field on Axial Position of bar magnet -

B o 210
araul — -
47
- wherein
— —
S O N By PS B
[o——————e < >— R
—Om i +0m Q Baxiai

I r |
fe——2a ——te— (r—a) —»|
fe———— (r+d) ————|

po 2Md
-Brt = T T A
47 (d212)2
if [<<d
then
o 20M o M
b= ® " md

Q.19 A compressive force, Fis applied at the two ends of a long thin steel rod. It is heated,
simultaneously, such that its temperature increases by T. The net change in its length is
zero. Let [ be the length of the rod, A its area of cross-section, Y its Young's modulus, and a
its coefficient of linear expansion. Then, Fis equal to:

Option 1:
1Y o AT

Option 2:
[A Yo AT
Option 3:

AYa AT



Option 4:
AY

aAT

Correct Answer:
AYa AT

Solution:
As we learntin

Young Modulus -
Ratio of normal stress to longitudnal strain

it denoted by Y

Normal stress

longitudnal strain

- wherein
v F/A
T AI/L

F - applied force
A- Area
AJ- Change in lenght

| - original length

Here l = Iy(1 + aAT)
[ = IF{] T f{;.(tﬂxr
[ — f{:. — f{]ﬁﬂr

= Al= f.[]ftﬂ\T

== E = aAT
{

y =—-"2
AAI



Y AAI

F =
= |F|[]

F =Y Aa. AT

Correct option is 3.

Q.20  Moment of inertia of a ring along its diameter is

gption 1
SME?

i

_(l)ption 2:
— Mr?
2

Option 3:
MR?

Option 4:
IMR*?

Correct Answer:

1
—Mr?
¥

i

Solution:
As we learned

Perpendicular Axis theorem -
L=1I1+1I,

(for a body in XY plane)

- wherein

I. = moment of inertia about z axis

I'x .y :moment of inertia about x &y axis in the plane of body respectively.



By perpendicular axis theorm

Y
L=1+1,
mR? =1+ 1
= 2] = MR?
I = %_‘U’Rz

Q.21 According to Torricelli's theorm velocity of afflux is depends upon -

Option 1:
Nature of liquid

Option 2:
Quantity of liquid in the vessel

Option 3:
Area of orifice

Option 4:
Distance of hole from the free surface of liquid

Correct Answer:
Distance of hole from the free surface of liquid

Solution:
As we learn

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

- wherein



Velocity of efflux only depends upon distance of hole from surface.

Va v"'ﬂ

Q.22 The direction of induced emf during electromagnetic induction is given by -

Option 1:
Newton's Law

Option 2:
Faraday's Law

Option 3:
Lenz's Law

Option 4:
Maxwell's Law

Correct Answer:
Lenz's Law

Solution:
As we have learnt,

Lenz's law -
This law gives the direction of induced emf /induced current
- wherein

The direction of induced emf or current in a circuit is such as to oppose the cause that produces it.

Lenz's law gives the direction of induced emf.



Q.23  Choose the correct statement for the following graph. If gas is compressed either
adiabatically or Isothermally.

P

Option 1:
Process 1-2 is adiabatic.

Option 2:
Process 1-2 is isothermal.

Option 3:
Process 1-3 is adiabatic.

Option 4:
Work done for (1-2) process and (1-3) process is same.

Correct Answer:
Process 1-2 is adiabatic.

Solution:
As we learned

Comparision between isothermal and adiabatic process in compression -

Pt

- wherein



Widin = Wigothermal
prtrf.'rt = L isothermal

I-;trf.'rt = Lisothermal

During compression process from same state

-Prtrfz'rl:f.lrl:h'[' = Pf.surhrrmrtf

So (1-2) process is adiabatic

and (1-3) process is isothermal.

Q.24 A positronium atom is a system that consists of a positron and an electron that orbit each other. Ratio
of wavelength of spectral line of positronium to that of ordinary hydrogen is:

Option 1:
2:1

Option 2:
4:1

Option 3:
1:2

Option 4:
1:4

Correct Answer:
2:1

Solution:
As we learn

Effect of nucleas motion on energy of atom -

M N
Ep=E | ———
M, + My

- wherein
E?JI — Energy of nth orbital with nucleus motion

E,, =Energy of n" orbital without nucleus motion



1tz =—mass of electron

111y —mass of nucleus

1T * 17 1

since the two particle has same mass W=—"—=7
m +m 2

since E, xm

i

E

no_

Ei'l B

b2 | =

Hence energy level of positronium atom is half of the corresponding energy level in H-atom.

As a result the wavelength in the positronium atom spectral lines is twice those of corresponding lines in hydrogen

spectrum.

Q.25 The amount of active substance reduces to 1/64 of its initial value in 15 hours what is the
half life ?

Option 1:
5 hours

Option 2:
30 hours

Option 3:
15 hours

Option 4:
2.5 hours

Correct Answer:
2.5 hours

Solution:
As we learn

Half Life Time -

- wherein

Half life is time in which number of nuclei reduced to half of initial number of nuclei.



N 1o 1 1.1
- |‘_]T = — = (=T
Np 2° | 2
5 L Et N

2 2 T

= T = 2.5 hours

Q.26  The difference between upper fix point and lower fix point in fahrenheit scale is

Option 1:
100F

Option 2:
150YF

Option 3:
s0'F

Option 4:
180"F
Correct Answer:

180YF

Solution:
As we learn

Fahrenheit Scale -

This scale of temperature has LFP as 32° f and UFP as 212°F.

VFP =212"F
LFP=32"F

VFP—LFP = (212 —32) = 180"F

Q.27  nidentical cells of internal resistance r is connected in series. The equivalent internal
resistance is



Option 1:
nr

Option 2:
”p

r
?ption 3:

It

Option 4:
-

Correct Answer:
nr

Solution:
As we learned

Equivalent internal resistance -

Ry =nR

Q.28  Which of the following is true about ferromagnetic substance?

Option 1:
Magnetic moment is very high

Option 2:
example - aluminium

Option 3:
example - copper



Option 4:
value of relative permeability jt < 1

Correct Answer:
Magnetic moment is very high

Solution:
As we learn

Magnetic moment (m) -

Very high (In ferromagnetic substance)

Magnetic moment is very high for ferromagnetic substances.

Q.29  The electric field near a conducting surface having a uniform surface charge density  is
given by:

((J)ption 1:

F— and is parallel to the surface
0

Option 2:

2e

— and is parallel to the surface
£

gption 3:

F— and is normal to the surface
0

Option 4:

2a

— and is normal to the surface
£Q

%orrect Answer:

— and is normal to the surface
£

Solution:



As we learn

Charge conducting surface -

o
E=—
£
i —Tr
V= +
£
- wherein

Electric field near a conducting surface.

a
E = F— [ normal to the surface]
0

Q.30  The magnetic field of the earth is due to

Option 1:
gravity of sun

Option 2:
induction effect of sun

Option 3:
motion and distribution of some material in and outside the earth

Option 4:
interaction of cosmic rays

Correct Answer:
motion and distribution of some material in and outside the earth



Solution:
As we have learned

Earth's Magnetism -
The branch of Physics which deals with the study of Earth's magnetic field called Terrestrial magnetism.
- wherein

It is also known as geomagnetism.

Q.31  Theinitial condition of the disc has shown in figure then the direction of friction on disc will

be
-\ 3 .
R |

Option 1:
No friction

Option 2:
forwards direction

Option 3:
Backwords direction



Option 4:
upwards direction

Correct Answer:
forwards direction

Solution:
As we learned

Rolling motion -
Ve = Bw — pure rolling
Vem = RBw — slipping motion

Vim < Rw — skidding motion

Vi = Ruw

skidding motory so directory of friction will be in forwards direction

Q.32 The material which can be elastically stretched to the large value of strain are

Option 1:
Brittle material

Option 2:
Ductile material

Option 3:
Elastomer

Option 4:
Semi-plastic material

Correct Answer:
Elastomer

Solution:
As we learn

Elastomers -



The Materials which can be elastically stretched to large values of strain.

- wherein

—
=]
T

Stress (10°Nm 7} —
=
(¥) ]
T

0 0 0.5 1.0
Strain —

Q.33 A resistance of 40w and inductance of — henry are connected in series in a 15 cycle/ second

T
a.C circuit . The impendance of this combination is:

Option 1:
30 ohm

Option 2:
40 ohm

Option 3:
50 ohm

Option 4:
60 ohm

Correct Answer:
50 ohm

Solution:
As we learn

Impedence -




T

| 2
|mpedenceZ = RE T+ LEH.'E = v‘l I:-IUJE -+ (— W AT o lj) =

Q.34 The principle used in constant pressure gas thermometer is

Option 1:
PaT

Option 2:
Pal

Option 3:
Vil

Option 4:
Pan

Correct Answer:

Val

Solution:
As we learn

Constant Pressure gas Temperature -

Vo T (P=constant)

V-1

— =" s 100
Vioo — Vo

t

Pisconstantso " T

Q.35 For a perfect reflector the reflecting power is equal to-




Option 1:
Zero

Option 2:
Between 0 and 1

Option 3:
One

Option 4:
Infinite

Correct Answer:
One

Solution:
As we learn

- wherein

body is perfect reflection

For perfect reflection

r
r=— =1
Q)

L5

Q.36 A car starts from rest . Its velocity after 5 sec is 10 m/s then the average acceleration of car
is

Option 1:
5m/s

Option 2:
1Tm/s

Option 3:
2m/s

Option 4:
3m/s



Correct Answer:
2m/s

Solution:
As we have learned

Positive Acceleration -

If final velocity is greater than initial velocity.
For: Vo>V,

- wherein

When a bus speeds up.

acceleration = change in velocity / time

!
vy — /ity — 1
acceleration is positive

=1z =

a=10-0/5=+2m/s

Q.37  Choose the correct statement regarding entropy

Option 1:
It is @ measure of disorder of molecular motion of a system.

Option 2:
Greater the disorder, greater the entropy

Option 3:

T g
t 5 =
IS glven as | A T

Option 4:
All of these

Correct Answer:
All of these

Solution:
As we learned



Entropy -
It is @ measure of disorder of molecular motion of a system.
- wherein

Greater is disorder greater is entropy

o dO
15 = 2%
‘ T

Q.38  You are given that mass of ;L;‘ — 7.0160u

mass of JHe = 4.0020u
mass of | H = 1.0079u

When 20g of ;L;’ is converted'into %H{F by proton capture, the energy liberated (in kWh),
) Gfﬂ;’)

is:- (mass of nucleon = | >

&

Option 1:
8 % 10°

Option 2:
1.33 % 10°

Option 3:
4.5 = 107

Option 4:
6.82 x 107

Correct Answer:

1.33 % 10°

Solution:



The nuclear reaction is

;jLJ:?‘l— 1H1 — 2 2HE4+Q

Mass defect, Am =myp; +mp + 2mpy.

= Am = 7.0160 + 1.0079 — 2 x 4.0026 = 0.018Ta.m.u

() = 0.0187 x 931MeV = 17.40 MeV N

Number of muclei in 20g of 3Li" = M x 20 = 1.72 x 10%
Total energy released when 20g of 3Li” is converted into Helinm,
Q = 1740 x 1.72 x 10¥MeV = 1740 x 1.72 x 1.6 x 107" x 10%'J
As 1kWh = 3.6 x 10°J

. 1740xL7T2x 1610 Jyir
B = 6 100 kWh

E =1.33 x 10°%Wh

Q.39  The excess pressure inside a pherical drop of water is four times that of another drop. Then
their respective radius ratio is

(l)ption 1

2

Option 2:
2

1

?ption 3:

i

Option 4:
4

1

Correct Answer:

1

Solution:
As we learn

Pressure Difference in Water Droplet -

27
AP ==
R

- wherein



T- Temperature,

R- Radius
27T
P =
P 2T R

Q.40  work done along a closed path will be zero for following forces.

Option 1:
Gravitational Force.

Option 2:
Elastic spring force

Option 3:
Electrostatic force.

Option 4:
All of these

Correct Answer:
All of these

Solution:
Work done by the Conservative Force depends only upon the initial and final position i.e. Gravitational

Force, Electrostatic force, Elastic spring force.

All 3 forces are conservative forces and work done along a closed path for conservative force is zero.

Chemistry

Q.1 Which of the following is not an use of H2.5(),

Option 1:
Used as an important lab reagent



Option 2:
Used in manufacture of pigments and paints intermediantes

Option 3:
In lead storage battery

Option 4:
In fire extinguishers

Correct Answer:
In fire extinguishers

Solution:

Uses of Sulfuric acid -

In textile and paper industry

H»50), is not used in fire extinguishers. It is used in the manufacture of fertiliser, manufacture of
2 4 g
pigments and paints intermediates, in lead storage battery.

Correct option is 4.

Q.2 The common name of Cs H5C'O C'Hy is

Option 1:
Benzophenone

Option 2:
Acetone

Option 3:
Acetophenone

Option 4:
Anisole



Correct Answer:
Acetophenone

Solution:

As we learned

Functional group -

Group
-COOH
-COOR
-SOsH
-COX
- CONHz
-CHO

Prefix

carboxy

alkoxy carbonyl

sulpho
halo formyl

carbamoyl

tormyl or aldo

cyano
1socyano

keto or oxo
hydroxy
amino

alkoxy

nitro

halo(chloro,bromo.iodo)

alkyl

Priority or Seniority Table

Sufhfix
oic acid

oate

sulphonic acid

oyl halide

amide
al
nitrile
1sonitrile
one

ol
amine

C11c

yne



- wherein

O

" is commonly known as acetophenone.

CeHs— C — CHj

CH3— C — CH3

|| acetone;

O
CsHsOC Hy : Anisol
@)

Il Benzophenone

CeHs— C — CgH2

Q.3 The hybridisation and shape of N H3 molecule, are respectively.

Option 1:
sz, tetrahedral

Option 2:

.wj;a, tetrahedral
Option 3:

.a-pz, Planar
Option 4:

.«-p&, pyramidal

Correct Answer:
.a-pd‘, pyramidal



Solution:
As we learn

Structure of Ammonia -

N atom is sp? hybridized with love pair of electrons. Pyramidal in shape.

P N \H N : "{1”3 hybrld

H |
H
Shape: Pyramidal
Q.4 As it passes into the foodchain the concentration of DDT
Option 1:

Remains same

Option 2:
Decreases

Option 3:
Increases

Option 4:
Unpredictable

Correct Answer:
Increases

Solution:
As we learned from

Insecticides -

used to control insects thus curbing diseases and protecting crops.

- wherein

(DDT) Dichloro diphenyl-trichloro ethane, Aldrin, dieldrin.



Varition of log;, i With% is shown by the follwing graph in which straight line is at 45°

Jhence & H will be

g O e —

1T —

Option 1:
+4.606 cal

Option 2:
-4.606 cal

Option 3:
2 cal

Option 4:
-2 cal

Correct Answer:
-4.606 cal

Solution:
as we learn

Thermodynamics of the reaction -
AG <0
- wherein

The reaction is spontaneous and proceeds in the forward direction.

—AHY ASY
log K = + —
2303RT R
o)
—AHY 0
—13[]312 = tandh

AH" = —4.606 cal



Q.6 Which of the following is not an example of redox reaction ?

Option 1:
Cul) + He — Cu + H20

Option 2:
FeaO3 +3C0 —= 2Fe + 300,

Option 3:
2K + Fy = 2KF

Option 4:
BaCly + HyS0y — BaS0O, + 2HCI

Correct Answer:

BaCly + HySO, — BaSO, + 2HCI

Solution:
As we learned

Redox Couple -

It is defined as having together the oxidized and reduced forms of a substance taking part in an oxidation
or reduction half-reaction.

BaCly + H3S0, — BaSO, + 2HC is not an example of Redox Reaction.

Q.7 The correct order of acidic strength is

Option 1:
HF > HCl > HB, > HI

Option 2:
HF < HCl > HBp = HI



Option 3:
HF <« HCl < HBRp < HI

Option 4:
HF = HCl < HBRp < HI

Correct Answer:
HF <= HCl < HBRp < HI

Solution:
As we learned

Acidic strength of Hydride -
HI>HBr>HCI>HF
- wherein

Increases down the group

As size of halogen aton increases the acidity of HX increases due to weaker bond. HI is most acid in this
series.

Q.8 The correct order of thermal stability of metal carbonetes is :

Option 1:
LioCO3 > Nay CO3 > K2CO3> Rb,CO3> Cs,C0O3

Option 2:
Li» CO3 < Nay CO3< K>CO3 < Rby CO3 < Csy CO3

Option 3:
Li> CO3> Nay CO3 < Ky CO3 < Rby CO3< Cs3C0O3

Option 4:
LioCO3< Nay CO3 > KyCO3 > Rby CO3 > CsyC0O3

Correct Answer:
Li> CO3 < Nay CO3< KyCO3 <Rby CO3<Csy CO3

Solution:
As we learn

Nature of carbonates of alkali metals -



Thermal stability and solubility of carbonates increases on moving down the group

- wherein

La"gC(_};; < .zirfgCT(.};; < RFJEC(.};; L CHEC();;

Polarizing power (¢2) f alkali metal cations decreases down the group so the stability of alkali metal
carbonates increases down the group.

Q.9 Reaction of ('l with i [ is a type of

Option 1:
Acid base reaction

Option 2:
Non redox reaction

Option 3:
A redox reaction

Option 4:
A disproportionation reaction

Correct Answer:
A redox reaction

Solution:
As we learned

Reaction of Chlorine with Potassium lodide -
Ch+2Kl— [3 + 2K C1
- wherein

Cl, oxidise the I into I,

Cly + 25T — I? + 2kcl



('l5 is oxidising agent in this reaction .

This is a relax reaction

Q.10 Which of the following compound is prepared by Dow's process?

Option 1:
Benzene

Option 2:
Phenol

Option 3:
Aniline

Option 4:
lodoform

Correct Answer:
Phenol

Solution:
As we learn

Dow's Reaction -

In this reaction, chlorobenzene is treated with NaOH at 573K 300 atm pressure.

- wherein
Cl ONa’ OH
623 K HC1
+NaOH =——
300 atm
cl oH
(21N aC H 623k, 3000t m
I \ o
EE-E.:IH:g U"'
e s

Q.11 Whatis the bond order of CO* molecoles



Option 1:
2

Option 2:
25

Option 3:
3

Option 4:
35

Solution:
as we learn

Bond Order -

Bond order is defined as one half the difference between the number of electrons present in the bonding
and the antibonding orbitals.

- wherein

Bond Order = M

the MO configuration of heteronuclear diatomic molecule CO™* is
i - 2 . * - 2 2 . i 2 I i 2 - i 2 . L "
(o1s)” < (0"1s%)" < (02s)° < (2nPz = 72Py)" < 02P. " < ¢ 251

1 [0 — 3] )
= pumy =_ 3 o
2 |—.'I‘lef_| - .'I\Trrt-| 2 ’

Q.12 Acetoxy benzoic acid is used as :

Option 1:
Antiseptic

Option 2:
Antidepressant

Option 3:
Antimalarial

Option 4:
Antipyretic

Correct Answer:
Antipyretic



Solution:
As we learn

Antipyretics -
Chemicals used to bring down the body temperature.
- wherein

Eg: Aspirin, Paracetamol

The chemicals which are used to bring down the body temperature are called Antipyretics.

Q.13 Which of the following property is shown by d-block elements

Option 1:
paramagnetic compound

Option 2:
coloured compound

Option 3:
complex compound

Option 4:
All of these

Correct Answer:
All of these

Solution:
As we learn

Other properties of f - block elements. -
1. They are paramagnetic.
2. They form a coloured compound.

3. They have tendency to form complexes.

All of the givrn ptoper ties show by D- block elements.



Q.14 Areaction was found to be second order w.r.t the concentration of sulphur dioxide , if the
concentration is double , with everything else kept same, the rate of reaction will be

Option 1:
Remain unchanged

Option 2:
Doubles

Option 3:
Tripled

Option 4:
Increased by a factor of 4

Correct Answer:
Increased by a factor of 4

Solution:
As we have learned

nth order reaction -
The rates of the reaction are proportional to the nth power of reactant
- wherein

Differential rate law

dx .
= — = ,;1'{ — . T
7 [ r|

Integrated rate laws,

L, 4 w
- n — ]_[l‘{I Y :E:JJ_” i “IIJ_”'I] - 'I"nf-

a= initial, concentration of reactant at t=0 sec

x= concentration of product formed at t= tsec

= : (2" — 1]

i 'y " L
(n— 1)(a" 1)k,

i

Formulae for all the order except n=1

rate = dx/dt = j:[S(Oq]*



change in concentration by 2 times , will increase the rate by 4 times

Q15 . CH,OCH,CHy + [0CTL S 7

The product formed is

Option 1:
CCl;CH,;OCHCCly

Option 2:
CClL,CCLOCCLCC,

Option 3:
CCH,CCLOCCTLC Hy

Option 4:
None of these

Correct Answer:

CCl,CCLOCCLCCI,

Solution:
As we learned

Perchlorodiethylether formation -
Ether reacts with Cl; under sunlight.
- wherein

ROR' +Cly - CCl3 — CCly— 0 — CCly — CCly

CH;CHyOCH,CHgz + 10CT it CCLOCCLOCCLCOCH + TOHCT

Pereblorodiethylether

Q.16 Which of the following is an incorrect staement ?



Option 1:
A zero order reaction is always elementary reaction

Option 2:
Chemical kinetics predicts the rate and mechanism of the reaction

Option 3:
A zero order reaction is controlled by factor other than concentration of reactants

Option 4:
none

Correct Answer:
A zero order reaction is controlled by factor other than concentration of reactants

Solution:
As we have learned

Chemical Kinetics -

The branch of chemistry which predicts the rate and mechanism of a process

A zero order reaction is always elementary arte of zero order reaction

Rate = i [A]"[B]"

Q.17 Which one correct regarding catalyst

Option 1:
a catalyst cannot participate in the secondary reaction

Option 2:
Catalyst helps to achieve the equilibrium faster

Option 3:
Enzymes are naturally occurring catalyst responsible for many essential reactions

Option 4:
Both B and C



Correct Answer:
Enzymes are naturally occurring catalyst responsible for many essential reactions

Solution:
As we have learned

Catalyst -

A catalyst is a substance that increases the rate of a chemical reaction without itself being used up. It
remains unchanged chemically providing an alternate path for the reaction at an accelerated rate by
lowering the activation energy.

properties of catalyst

Q.18 The metal can be twisted and drawn into wires because the metallic bond is

Option 1:
directional

Option 2:
non-directional

Option 3:
not kernel

Option 4:
none of these

Correct Answer:
non-directional

Solution:
As we learn

Malleability and ductility -

Since the metallic bond is non-directional, metals can be twisted, drawn into wires. This is because the
kernels can slip over each other when a deforming / force is applied.

Due to metallic bond is non-directional the kernels can slip over each other



Q.19  Quartz and Cristobalite are :

Option 1:
Allotropes

Option 2:
Polymorphs

Option 3:
Amorphous silica

Option 4:
Isotopes

Correct Answer:
Polymorphs

Solution:
As we have learnt,

Polymorphism -

Usually referred to as solid allotropes

Silica is a solid material which is found in many forms. Quartz is the most common form of silica. Sllica
shows polymorphism. Quartz and cristobalite are two different forms of silica.

Q.20  which of the following product will form , when alkyl halide is heated with silver cyanide in
aqueous ethanolic solution?

Option 1:
Alkyl cyanide

Option 2:
Alkene

Option 3:
Alkyl isocyanide



Option 4:
Alkane

Correct Answer:
Alkyl isocyanide

Solution:
As we learn:

Method of preparation of isocyanide from alkyl halide -
By heating an alkyl halide with silver cyanide in aqueous ethanolic solution.

- wherein

RX + AgCN — RNC + AgX

t‘>+ 3
Ag@N:/rR-xﬁ R - NC + Ag X

As CN is an ambident nucleophile and in case of AgCN, AgCN is covalent and CN is not free, hence attack
takes place through nitrogen to give isocyanide.

Q.21  what are Silanes

Option 1:
Hydrocarbons

Option 2:
Silicones

Option 3:
Silicates

Option 4:
Saturated hydrides of silicon

Correct Answer:
Saturated hydrides of silicon

Solution:
As we learn

Silanes -

Hydrides of silicon, having general formula S, H9,,.2



Saturated hydrides of silicon are called Silanes. general formula: S, Hoy, .2
Ex. S1Hy, S19 Hj etc

Correct optionis 4

Q.22 which of the following is an acidic amino acid?

Option 1:
Arginine

Option 2:
Valine

Option 3:
leuciene

Option 4:
Glutamate

Correct Answer:
Glutamate

Solution:
As we learn

Classification of amino acids on the basis of side chain nature -
Acidic— FE'. D
Basic— K. . H

Neutral- All the rest

Arginine is a basic amino acid.
Valine and lyciene are neutral amino acids.

Glutamate is an acidic amino acid.



Q.23 For an adiabatic process, which is not correct

Option 1:
AV =w

Option 2:
During adiabatic expansion, temp. of gas decreases

Option 3:
During adiabatic expansion, Temp. of gas increases

Option 4:
All are correct

Correct Answer:
During adiabatic expansion, Temp. of gas increases

Solution:
As we learn

Adiabatic Process -

Heat exchange between system and surrounding is zero i.e. ¢ =

- wherein
AE =g+ w
g =10

AE =w

During adiabatic compression temperature of gas increases.

Q.24  The hybridisation sate of 'Be' in Becl, (solid) is:

Option 1:



Option 2:
Sp?

Option 3:
Sp3

Option 4:
Sp3d

Correct Answer:
Sp3

Solution:

Chlorides of Berryllium and aluminium -

Both have (']~ bridged chloride structure in vapour phase, soluble in oragnic solvents and are strong
lewis acids

- wherein

They are used as friedel craft catalysts

Beclys) exist in polymeric form as shown:

Hybridisation state of 'Be'is Sp3in it.

Q.25  Which of the following element impart 'apple green'colour in flame test ?

Option 1:
Be

Option 2:
Mg

Option 3:
Ca

Option 4:
Ba



Correct Answer:
Ba

Solution:
As we learn

Flame colouration of alkaline earth metals -
Except Be and Mg, they impart colour to the flame
Ca- Brick red

Sr - Crimson red

Ba- Grassy green

Ra- Crimson

- wherein

Be and Mg require higher energies to excite electrons

Be and Mg do not give flame test
Ca — Brick red

Ba — Apple green colour

Flame colouration of alkaline earth metals -
Except Be and Mg, they impart colour to the flame
Ca- Brick red

Sr - Crimson red

Ba- Grassy green

Ra- Crimson

- wherein

Be and Mg require higher energies to excite electrons



Q.26  (atalyst used for the formation of Polyacrylonitrile

Option 1:
organic peroxide

Option 2:
sulphur dioxide

Option 3:
ferrous sulphate

Option 4:
polymerase

Correct Answer:
ferrous sulphate

Solution:
As we have learned

Polyacrylonitrile -

- Addition polymerization of acrylonitrile
(CHy = CHCN)

- Copolymer

- wherein

- Hard and horny

free radical

H
H\ ,H vinyl polymerization | }|[
!C:C\ - +(i:_(|:_lﬁ
H C=N H C=N

acrylonitrile polyacrylonitrile




Q.27  Which of the following is not the characteristic of b{ reaction?

Option 1:
Inversion

Option 2:
Racemisation

Option 3:
Carbocation reaction intermediate

Option 4:
First order kinetics

Correct Answer:
Inversion

Solution:
As we learn

In SN1 reaction -
Racemisation take place
- wherein

The mixture of 50% dexro and 50% Laevo is called Racemic mixture.
Racemisation takes place in § { reaction while inversion takes place in j_w,% reaction.

Q.28  The molarity of 0.006 moles of NaCl in 100 ml solutions in -

Option 1:
0.6

Option 2:
0.06
Option 3:

0.006

Option 4:
0.066



Correct Answer:

0.06
Solution:
As we learn
Molarity -
Molarity — :UU'FEI’.‘{ of -ﬁ'.f)lfuf-f’
Vol.of solution(L)
, Moles of solute
Molarity =
A T [ solution(L)
0.006
M= 27006
V(1) 0.1

Q.29  Foraisochoric process correct expression will be -

Option 1:
AE=0

Option 2:
q =0

Option 3:
w =0

Option 4:
All of these

Correct Answer:

w = (J

Solution:
As we learn

Reversible and Irreversible Isochoric process -

dv =10



- wherein

W =_P.,dV =0

For Isochoric process

W = 0 (Zero)

Q.30  Which is the most abundant metal on earth's crust?

Option 1:
Mg

Option 2:
Ca

Option 3:
Al

Option 4:
Fe

Correct Answer:
Al

Solution:
As we have learnt,

The occurrence of Aluminium -

Most abundant metal and third most abundant element on earth's crust.
- wherein

Important minerals are:

Bauxite — Al Oy - 2H>0

Cryolite — Nag Al Fy

Clorundum — Al; Oy



Diaspore — AlyOy - HyO

'Al' is the most abundant metal and third most abundant element on earth's crust.

Q.31 Sucrose can be obtained largely from:

Option 1:
Sugar canes

Option 2:
Honey

Option 3:
Sugar beet

Option 4:
None of these

Correct Answer:
Sugar canes

Solution:
As we learn

Preparation of glucose and fructose from sucrose ( cane sugar ) -

Sucrose is boiled with dilute fy¢'] or H55(), in alcoholic solution, glucose (dextrorotatory) and
fructose (laevorotatory) are obtained in equal amount.

- wherein

o+
CioH22011 +H0 ———CgH 205 +CHy 204
Sucrose Glucose Fructose

Sugar canes are the largest raw material source for sucrose production.



Q.32 Which method is used for the quantitative estimation of halogen in an organic compound.

Option 1:
Dumas Method

Option 2:
Kjeldahl's Method

Option 3:
Carius Method

Option 4:
None

Correct Answer:
Carius Method

Solution:

As we learned

Carius method test for halogens -

Atomic mass »x mq x 100

percentage of X =
molecular mass of AgX x m

- wherein
% of Chlorine :35;‘5;(5}{ X 1&?
20 100
% of Bromine = ;; X W
127 Mass of Agl
% of lodine =—— x ass 01 A %100

235 Mass of substance taken

Carius method is used for the quantitative estimation of halogen in an organic compound.

Q.33 Which of the following metal hydride is covalent in nature?



Option 1:
BeH 2

Option 2:
NaH

Option 3:
KH

Option 4:
CaH,

Correct Answer:
BeH 2

Solution:
As we learn

Nature of hydride of alkaline earth metals -
Beryllium and magnesium hydride are covalent .

Ca, Sr and Ba hydrides are ionic

Hydrides of Be and Mg form covalent due to high charge density and polarizing power of Be*2 and Mg*2.

Q.34 Hy+2Mg — 2MH; Mis metal

This reaction is possible at

Option 1:
Low temperature

Option 2:
room temperature

Option 3:
High temperature



Option 4:
Not possible

Correct Answer:
High temperature

Solution:
As we learnt

Chemical Properties -
Reaction with metal.

It reacts with metal to form metal hydride.

Hydrogen cambines with many metals at a high temperature to yield the corresponding Hydrides.

Q.35  Which of the aqueous solution is coloured?

Option 1:
Zn I:_-"'lr"(.};;jg

Option 2:
LiNO;

Option 3:
C'o I:_-"'Ir"(.};;jl 2

Option 4:
Potashtium

Correct Answer:

Cﬂlf.-"f();;jg

Solution:
As we learn

Color of 'd' block elements complexes -



Generally, d'- d? electronic configurated metal complex show color according to the

E = hv

Generally, d'-? electronic configurated metal comple show color acoording to the

E =hv

Q.36  Calculate the mole fraction of HCl in a solution of HCl in water , containing 36 % HCl by
weight

Option 1:
0.78

Option 2:
0.22

Option 3:
0.44

Option 4:
0.56

Correct Answer:
0.22

Solution:
As we learned from

Mole Fraction -
It is ratio of moles of solute or moles of solvent to moles of solution.
- wherein

If a substance ‘A’ dissolves in substance ‘B’ and their number of moles are 7t 4 and 71 g respectively; then
the mole fractions of A and B are given as



Mole fraction of A = (number of moles of A)/(number of moles of solution ) =71 4/(71 4+ 11 13)
Moles of HCl =36 g of HCl x 1 mole of HCI /36.5 g of HCI

=0.99 moles of HCI
Moles of water =64 g of H,O x 1 mole of waterl 18 g of H,0

= 3.6 moles of H,0

mole fraction of HCl = 0.99/0.99+ 3.6 =0.22

Q.37  Which statement is correct?

Option 1:
Synthesis of Buna-S needs nascent oxygen

Option 2:
Buna -S is a synthetic and linear thermosetting polymer

Option 3:
Buna -N is a natural polymer

Option 4:
Neoprene is an addition copolymer used in plastic bucket manufacturing

Correct Answer:
Synthesis of Buna-S needs nascent oxygen

Solution:
Synthesis of Buna-S needs nascent oxygen.

Buna -S is a synthetic and Elastomers.
Buna -N is a Synthetic polymer
Neoprene is an addition copolymer used for manufacturing conveyor belts, gaskets and hoses.

Therefore, option 1 is correct.

Q.38  Which of the following is not applicable to Chemisorption ?

Option 1:
Effect of pressure is given by Freundlich adsorption isotherm



Option 2:
It occurs at light temperture

Option 3:
these is formation of mononuclear layer

Option 4:
If involves the formation of chemical bond

Correct Answer:
Effect of pressure is given by Freundlich adsorption isotherm

Solution:
As we learned from

Characteristics of Chemisorption -
High specificity
- wherein

Chemisorption is highly specific and it will only occur if there is some possibility of chemical bonding
between adsorbent and adsorbate.

Q.39  The most convenient laboratory method for the preparation of diborane is

Option 1:
Reduction of 12 Fy with Li Al H,

Option 2:
Reduction of B[y with Li.Al H,

Option 3:
Reduction of B Fy with N

Option 4:
Oxidation of N'a 5 H 4 with lodine.

Correct Answer:
Oxidation of Na.B H4 with lodine.

Solution:
As we have learnt,



Boric Acid as Lewis Acid -
Weak monobasic acid. Does not liberate hydrogen ion but accepts a hydroxyl ion.

-wherein

B(OH),+ HOH — [B(OH),]” + H*

LiAl Hy is expensive and difficult to handle. The convenient method of preparation B Hy; is oxidation

of Nal3 Hy with I

2NaBHy + 1, — ByHg+ 2Nal + Hy

Q.40  The correct formul of % ionic character

Option 1: .
2 x observed ipole moment

Ezxpected dipole moment

Option 2: _
2 x Eaxpected dipole moment

Observed dopole moment

Option 3: 1 divol
xpected dipole moment
rpected dipole momen « 100

Observed dopole moment

Eftion 4: .
hservrd dipole moment

Ezxpected dipole moment

x 100

Correct Answer:

Observrd dipole moment
hservrd dipole momen « 100

Expected dipole moment

Solution:
as we learn

Percentage ionic character -



o Observed dipole moment
% ionic character = _ w100
Ezxpected diple moment

Maths

n+2

Q.1 The greatest coefficient in the expansion of [1 + a‘,l is

Option 1:
(2n)!

n!?

Option 2:
(2n + 2)!

[(n+ 1)1]?
Option 3:
(2n + 2)!
nl(n+ 1)
Option 4:
(2n)!
nl.(n+ 1)!
Correct Answer:
(2n + 2)!
[(n+ 1)1]2

Solution:
As we learned

Gretest Binomial Coefficient -
In Binomial expansion of (& 4 a}” greatest coefficient is ”(:%when I is even

n n
and Cntl& €n—LWhennisodd.

- wherein




" nis even so greatest coefficient in

(2 + 2)!
[(n+ 1)1)?

- MLD - Mn+2
(1+x)" 7 s =777 Chyy =

Q.2 What is the perpendicular from origin on the line given by:

r—y+2=10

Option 1:
V3

Option 2:
2

i

Option 3:
V2

Option 4:
None of these

Correct Answer:

V2

Solution:
As we learned

General form of the equation of a line -

In Az + By + C' =0

o +A A +B
(‘E)hd—m.hllld—ﬂ and
o xC
P VAL B

- wherein

{? is the length of perpendicular segment from origin and .. is the angle made by this perpendicular with +ve r-axis.



=

We have F = ———
v A% + B2

Q.3 Order of the family of the curve y = ez + (g + c3) €7 + 4™

Option 1:
2

Option 2:
3

Option 3:
4

Option 4:
5

Correct Answer:
2

Solution:
As we learnt

Differential Equation of order n -

.

fle, NS P PR T f'nj =0

where €1, €2, €3 * * * Oy are n arbitrary constants, we have to eliminate the n constants for which we
require (n+1) equations

Here the no of arbitrary constants is 4
But the order of D.E is not 4

Egn can be written as



=0 I:t'g — C3 T t'_]f"r'L"J f"'r'

y = e + Ae”

Hence the order of D.Eis 2

Q.4 What is the name of the description in which the value of a random variable together with
the corresponding probabilities are given

Option 1:
Probability distribution of the random variables

Option 2:
Probability of a random variable

Option 3:
Distribution table of a random variable

Option 4:
None of these

Correct Answer:
Probability distribution of the random variables

Solution:
As we leanred

Probability Distribution of the Random Variable -

If the value of a random variable together with the corresponding probabilities are given then this
description is called a probability distribution of the random variable.

Q.5 Oneoftherootofeq #* — 342 — 30+ 1 =10 is

Option 1:
tan 15°

Option 2:
tan 20°



Option 3:
tan 30°

Option 4:
none of these

Correct Answer:
tan 15°

Solution:
As we have learned

Trigonometric Ratios of Submultiples of an Angle -

sin A =3 sin ﬂ—dsirﬁﬂ
3 3

cos A=4cos? A —S%ﬁ
3 3
3tanﬂ—tan3ﬂ
tan A= AS
1- 3tan® 2
3
- wherein

This shows the formulae for one-third angles and their triples.

3tan A/3 — tan® A/3

tan 4 = .
1 —3tan® A/3

putA/3 = 15°

A =45°

Hence we will get the given equation

Q.6 Find the cumulative relative frequency distribution of the following and hence find it for x=2
X 0 1 2 3
f 2 7 6 5
f: 2 7 6 5
20 20 20 20




Option 1:
0.6

Option 2:
0.3

Option 3:
0.75

Option 4:
None of these

Correct Answer:
0.75

Solution:
As we learned

Cumulative relative frequency distribution -

The cumulative relative frequency of any value is similarly defined as the relative frequency of the value
plus the relative frequencies of all smaller values.

ex: X 1/N=f, cr.f
0 0.08 0.08
1 0.16 0.24
2 0.16 0.40
3 0.24 0.64
2 T 6

forx=2, ' - R - F = — + 1 ___
20 20 20

(.75

Q.7 d [sinzcosxz+9
dx COS T



Option 1:
cos e 4+ 9sec o tan e

Option 2:
—cosx — Dsec x

Option 3:
cosr — Ysecrtan

Option 4:
cosx + Otan®

Correct Answer:
cos e 4+ 9sec o tan e

Solution:
As we learned

Trigonometric functions -

d

E[.ﬂ.n;ﬂ] = COST

d cx) = secr tana

E[Srﬁ"j = secr tana

%[cmﬁcﬂ;ﬂ]] = —cosec {f(x)} cot {f(x)} f'(x)

d [ sinzxeosr + 9
dx COST

d .
— (sinz + 9secx)
da

=cosx + 9secx tana

Q.8 Find the inverse of the matrix ABDC. Where A,B,C and D are square matrix of order 3.

Option 1:
A'B'c™'D!

Option 2:
D'c'B 4!



Option 3:
cip-ip-ta-t

Option 4:
Ci1p1B-ta!

Correct Answer:

c D 1BtA!

Solution:
As we have learnt

Reversal law -
(AB)"' =B7'A™!
- wherein

A and } are invertible matrices of same order

(ABDC) ' = 'D'B 14!

Q.9

A
I fsin 7= 0% < A < 90°, then tan A =

| —

Option 1:
7l

48+/6
O;ition 2;

2v/6

Option 3:
7l

42:/6

Option 4.
Tl

V6

Correct Answer:

‘;‘ml—

42



Solution:
As we have learnt

Trigonometric Ratios of Submultiples of an Angle -

sin A =3 sin ﬂ—=‘15ir13§

cos A =4 cos? A —S%ﬂ
3 3
3tanﬁ—tan3ﬁ
tan A = A3
1- 3tan® 2
3
- wherein

This shows the formulae for one-third angles and their triples.

A / ) A [, 1 2v6 A DN\,
Co8 o = V’l — Hillzg = V’ 1 — 25 = { t%‘lIlE = 2\/'5: So tan A =
~ I I -
3 X 375 ~ Bxov _ 1
1 -3 x5 42\/6

Q.10  position vector of P is (where O is the origin):

Option 1:
PO

Option 2:
OP
Option 3:
—PO

Option 4:
OP — PO
Correct Answer:
OP

Solution:

As we have learnt

Position vector -

Let O be a fixed origin, then position vector of P is iﬁ



Q1 'z 7 3|
Which one of the following is the factor of the determinant.+2 11 0O

I

lx 1

o]
b2
=]

Option 1:
X-3

Option 2:
x+3

Option 3:
X-4

Option 4:
both (a) and (c)

Correct Answer:
X-3

Solution:
As we have learnt

Property of determinant -

If a determinant  become 0 for &z = @, then (& — @) is a factor of ¢ , in other words if two rows ( or two
columns ) becomes identical for & = a, Then (& — a) is a factor of ¢

If you put x = 3 then C'y and C'y will be same.
So, A =10
Hence (x-3) is a factor.

correct option a.



Q.12

Match the column

(0

(iii)

(Iv)

\ e \ %x
\ Y
,_.//:
e >X

(P)

function is defined at
X=C

(q) function is not
defined at x=c




Option 1:

(1) — (p) . (i) — (q) . (iii) — (p) . (iv) — (q)

Option 2:

(1) — (p) . (i1) — (q) . (i1i) — (q) . (iv) — (p)

Option 3:

(1) — (q), (i1) — (p), (iii) — (q) . (iv) — (p)

Option 4:
None of these

Correct Answer:

(1) — (p) . (i1) — (q) . (iii) — (q). (iv) — (p)

Solution:
As we learned

Condition for Geometrical Limit -

-2

In figla). flx)isnotdefined at v = 1. for flx) = —

Fig(b) & Fig(c) show the graphs of two functions that do not posses a limit as x approaches c.

- wherein
y
4
|
fixi]
I ] _
b S
i
fixi] ;
Ofl X=wlw-X 5 "
(@)
Q.13 7 [ 7 arethree vectors, suchthat @ + b+ & = 0. || = 1|E =2, |c] = 3, then

i-h+ bh.7+ 7 §isequalto



Option 1:
-7

Option 2:
7

Option 3:
]

Option 4:
0

Correct Answer:
-7

Solution:
a+b+e=0

@ =10 =21 =3
(@+b+e)?%=0

2 Lol
@) + M +lA*+2@b+ b+ ad) =0

Q.14 Ais skew-symmetric matrix of order n and X is 1xn column matrix, then ¥ 4 X 7' is

Option 1:
Identity matrix

Option 2:
Null matrix

Option 3:
Matrix is invertible.

Option 4:
—1 (Identity matrix)

Correct Answer:
Null matrix



Solution:
As we have learnt

Property of Transpose -
(aAd) = ad’

(AB) = B'A’

- wherein

cx being scalar; A'is transpose of A

Xis 1 x nmatrix, X7 is nx 1 matrixand Ais n x n matrix so, X’ 4 X7 is 1 x 1 matrix.
Let X AXT = )

(XAXT)T = (XTYT(A)T(X)T (Since AT = —A)

= X(—A)XT = -XxAXT

X = =

A=0

X A X Tis null matrix.

Q15 qan)=1+1/2+1/3+1/4+..1/2" -1 then

Option 1:
a(100) <100

Option 2:
a(100)> 100

Option 3:
a(200)<100

Option 4:
a(200)>100

Correct Answer:
a(100) <100

Solution:
As we have learned



Divisibility -
To show that an expression is divisible by an integer.

We write

a7 = af™.a”
=(a”)".a"

- wherein

If a, p, n, r are positive integers.

with the help of mamtematical induction

n/2>a(n)<n

200/2 < a(2a)

a(200) > 100

and a(100) <100

Q.16 Avector of magnitude 3 units in y-axis is :

Option 1:
a1

Option 2:
37

Option 3:
3

Option 4:
_3. )]

Correct Answer:

37

Solution:
As we have learnt

Regular Cartesian System -

In three dimensional co-ordinate system, unit vectors in direction of positive x, y, z axis are ;_ ). and i
respectively.

- wherein



Q.17  while withdrawing a card from deck of 52 cards
A = set of face cards,
B = set of numbered cards,
C=set of red cards,
D = set of black cards

which are exhaustive sets

Option 1:
A,B,and C

Option 2:
Cc,D

Option 3:
B.D

Option 4:
ACD

Correct Answer:
A,B,and C

Solution:
As we learned that

Exhaustive events -



A set of events is said to be exhaustive if one them must neccessarily happen every time the experiment
performed.

Let

{

= ,3,4,5,6}thenA = {1,2} . B = {3,4,5,6} thereforeA U B =
3,4,

=5

b Tn
w =
[

(=]

[

Q.18 |InAABC: A =(3,5),B = (1,2), (8, 8)find the centroid of this A ABC’

Option 1:
(1,2)

Option 2:
(4,5)

Option 3:
(5.4)

Option 4:
(2,2)

Correct Answer:
(4,5)

Solution:
As we have learned

Centroid formula -

oA i i B el A S ¥ Wl ¥ 2 Bl

- wherein

A(X4,y1) ; B(X2,y5) and C(xs,y3) are the vertices of ? ABC.



Centroid of a ABC

(x4 +xp+xc)/3, (ya+ys + yc/3))

o

3+14+8 H+2+8
. D

3 3

)

g

Q.19

-

The value of Cy + 3C") + 5C' +

Option 1:
-L:ﬂ L

Option 2:
o +n on—1

Option 3:
2"(n+1)

Option 4:
None of these

Correct Answer:
2"(n+ 1)

Solution:
As we learted

Properties of Binomial Theorem -

1 n n—1
— " = —-
r

n—1 n—2

C:rl:
r—1

We have

Cp + 3C) + 5C5 + + [Eﬁ' + J-]CT*.IL

7 T
> (2r+1)C =) (2r+1)"C, =
r=A r=(

i

2

r=1

2
r=fl

2n[(1+ )" ]+ [1+1

+ (2n + 1)C,, isequalto

C,_n and so on...

n n
§ n E n
21‘" G;r\- + C;w-

r=f{] r=(]

L

T mn
mn-1 Z Z -1 Z
P“.F.” Cfr_l + 'i'I.Cfr — 9n mn Cfr_l + 'i'lCTr

r=1 =l

L= 9 [+ 1],



Trick : Put 12 = 1 in given expansion JC*{] _3.1('*] =1+3=4

Which is given by option (c) 2" (1 + 1) = 91 (1+1)=4

Q.20  Find j:and [such that f(x) = 2® — liswrittenask < f(z) < [forz € [—1,2].

Option 1:
k=1,1=3

Option 2:
k=0,101=4

Option 3:
kh=-11=3

Option 4:
kh=10=2

Correct Answer:
bh=—-11=3

Solution:
As we have learnt,

Properties of Continuous function -

If a function f is continuous on a closed interval [ a, b], then it is bounded on ( a, b) and there exists real
number k and K such that

|Ill

|

flz) < K forall xe[a,b]



f(x)=x%1

o)

-1 -1
So,
k=0—-1=—1
=22 —1=:

Q.21 Find the equation of plane bisecting the angle b/w the plane
r. (T— 2] + 3?;) = 5 and r. (T — 2+ 3?;) =3

Option 1:
r2i—3j+ k)= lqu'-l

Option 2:
r(i+7) = v3/14

Option 3: _
r(3i—2j+k) =14

Option 4:
none of them

Correct Answer:
none of them

Solution:
As we have learnt

Angle bisector of planes (Vector form) -

Equation of plane bisecting the angle between the planes

Feoii=d andr - n] =djis

ren—d r-n — d

I/ 3|



r(i—27 +3k) —5/vV1+4+9| = |r(i —2j +3k) /[T + 4+ 9|
Both the plane are parrallel to each other

so, option d is correct.

Q.22 These are how many roots of quadratic equation : 32 — 24 + 7 = () between { —1, 2)
suchthat f (—1). f (2) < 0, where f () = ka® — 22+ 7T

Option 1:
0

Option 2:
1

Option 3:
2

Option 4:
3

Correct Answer:
1

Solution:
As we learned

Number of roots of polynomial equation -

For a polynomial equation P () = (0if P (a) and p(B) are of opposite sign then odd number of
roots lie between 4 and §, if they are of same sign then either no root or even number of roots lie
between them.

Since, quadratic equation can have maximum number of roots=2

So, odd number of roots =1

Q.23 Find the no. of bijective functions from X to Y, where n(X) = 5 = n(Y).



Option 1:
120

Option 2:
3125

Option 3:
625

Option 4:
5

Correct Answer:
120

Solution:

As we have learnt,

Number of Bijective Function -
If A & B are Bijective then nn (A) = n (B) = m (Say)

So number of Bijective functions= m!

5!=120

Q.24 Find the arithmetic mean by shortcut method of the following observation.

‘ class Interval ‘ 0-10 ‘ 10-20 ‘ 20-30 ‘ 30-40 ‘

‘ Frequency ‘ 30 ‘ 25 ‘ 28 ‘ 33 ‘

Option 1:
18.72

Option 2:
20.52



Option 3:
21.92

Option 4:
21.2

Correct Answer:
20.52

Solution:

As we learned

Short cut Method for A.M -

Let

oAt S fa

Yo fi
-wherein

Where A is assumed mean

h is width of class interval

r; — 1b
Xi fi U = ET fitt;
5 30 -1 -30
15 25 0 0
25 28 1 28
35 33 2 66
116 64

64
r=10+10x —

116
== 20.52

Q.25  Find geometric mean of the following observations

2.7.9,14




Option 1:
5

Optiop 2:
(42)1

Optiop 3:
(42)*

Option 4:
None of these

Correlct Answer:
(42)2

Solution:
As we learned

Geometric Mean -

If X1, X2, X3,...... Xn are the n Geometric Means then

1
G = (mprars - T, )"

G=(2x7x9x14)7

_ 97 x T2 x 3%

=42

Q26 1peyalue of 5 cosd + 3 cos (6? + EI) + 3 lies between:

Option 1:
-4 and 4



Option 2:
-4 and 6

Option 3:
-4and 8

Option 4:
-4 and 10

Correct Answer:
-4 and 10

Solution:
As we learn

Addition Formulae -
cos(A+ B) =cos Acos B —sin Asin B
- wherein

A and B are two angles.

il

3 =
3]+

dcosfl + 3cos (94—%) + 3 = Hecost + 3 [cost’:ﬁ'cosé—l—sinﬁ.sin
%

3 3 13 I3
|: f&;inﬁ]-l—.'i:[?cnsﬂ— fsinﬂ]—i—E

500534—;0053—

“ -

2
N 13\* (33 13 33 13\* (33
S 5} + 5 < ECU&: - sin = . b} + 2

13 343
-7 < (?cmsﬁ— ;/_sinf:?) < 47

- -

- -

13 3y 3 13 33
SL=T+3 < (? cosfl — fsirl EJ) +3<+T+3 =>4 < (? cosfl — ;/_.sirl Ei')-l—

= i

3< 10

So the value lies between -4 and 10.



Q.27  Whatisthevalue of (z)ifz = 3 + 4i

Option 1:
3+ 4

Option 2:
33—

Option 3:
—3 + 4

Option 4:
—3 — 4

Correct Answer:
3—4

Solution:
As we learned

Properties of Conjugate of Complex Number -

el

_—
= =

- wherein

= denotes conjugate of z



Q.28  If|@| =5,findg . 7

Option 1:
5

Option 2:
V5

Option 3:
25

Option 4:
-25

Correct Answer:
25

Solution:
As we have learnt

Scalar Product of two vectors -

a.b="ha

- = > — 2
(.= a- = |{:|
- wherein

Dot product is commutative for § = (), where £ is the angle between the vectors 7 4 b

d-d=|d|’ =25

Q.29 / 1 Iy —?
dr =1
J (lr+1)in(zr+1)

Option l1

In[ln(z+ 1)] N

I?ptl})nZ:
'3 r::_ J_l|‘l|
nin|a ), o

(z +1)




Option 3:
In{z+1)+C

Option 4:
In[ln{z +1)]+ C

Correct Answer:

In[ln(z+ 1)+ C

Solution:
As we have learned

Type of integration by substitution -

@) x = In{f(x ¢
f (o) de = In(f(z)) +c

-wherein

Let f{x) =t suchthat f'(x)dx = dt

d 1
—n(z+1)] = —
rf;r:[n(r+ ]] r+1

f(z)

Above integration in the form of

fj(m]r-rw ere
fflfr] lz where ;5,4

flz) =In{z+1)

) x =In(f(z)) +c
/f(r] de = In{f(x)) + ¢

= In[ln{z+1)]+C

Q.30  For A={H,T,1,2,3} how many event points are present ?

Option 1:
3

Option 2:
6



Option 3:
5

Option 4:
None of these

Correct Answer:
5

Solution:
As we learned

Event Point -
Each element of the sample space is called a sample point or an event point.

ex:s={1,2,3,4,5 6}where 1,2, 3,4,5, and 6 are the sample space.

Q.31 Find the correct G.M of the following :

Option 1:
(log(19200)

Option 2:
lgﬁ[l[]

8

Option 3:

o+ log(19200)
Option 4:
20

—

ad



Correct Answer:
1 i
o+ log(19200)

Solution:
As we learned

Geometric Mean -

In case of discrete frequency distribution.

-wherein
| R filoging) |
Y Of.
G = rf| =5 |

2og 241X logd+3log 44+ 2og 5

G.M=¢ T+1+3+2

o Ei log(19200)

.32 1 _ .
Q For cosfl = > findthe correct general solution
Option 1 _ K
f € |2nT— —. 2n7 + —
§ §
Option 2:

8 [0,(2n + 1)7]

Option 3:
€ [2nT —

Option 4:
#ec[(2n—1)

Correct Answer:
T il
6 € [2nT — =, 2nm + |

Solution:
As we have learnt

(ne I)



Trigonometric Inequality -

We can solve the inequalities with the help of graphs

- wherein

Q.33 g are continuous at 'y ‘. Then which of the following is true?

Option 1:
f =+ gis continuous at y — A

Option 2:
f - giscontinuous at »» — A
Option 3:

—is continuous at y = A & gla) # 0
4



Option 4:
All of the above

Correct Answer:
All of the above

Solution:

As we have learnt,

Properties of Continuous function -

If f. g aretwo continuous functions at a point a of their common domain D.Then f + g fgare
continuous at a andif g(a) # 0 then

— s also continuous at x = a.

g
Q.34 1 0 w
Ifmatrix A = |0 w 0 | Thenmatrix A+ 4% is(where w is the cube root of unity).
1 0 w
Option 1:

Hermition matrix

Option 2:
Skew hermition matrix

Option 3:
Unit matrix

Option 4:
None of the above

Correct Answer:
Hermition matrix

Solution:
As we have learnt



Herimitian matrices -

A% = A
- wherein

A" is complex conjugate transpose matrix of matrix .4

(A+ AN =A7 L (A" =A%+ A

A = A = Hermition matriz

Q.35  For set of observations with 12 & 9 as no. of observations respectively, means as 5 and 7
respectively and 2 and 4 are standard deviations respectively, then find the combined
variance of two series.

Option 1:
12.52

Option 2:
10.12

Option 3:
13.72

Option 4:
9.24

Correct Answer:
10.12

Solution:
As we learned

Properties of Standard deviation -



Let nq1, n, be the number of observations of two series and their means and S.D are 1. 2 and 01, T2
respectively.

Let x denote the combined mean of two series then

nyry +Noly
ny + na

.. The combined variance of two series is given by

N (F +d?) +na (0F + d3)
B ny + na

- wherein
where

dy =0y —& and dy =05 — I

12+ 9
C60+63 123 41
21 217

41 -6
d =5——=—

I

41 8
{f'):?—?::

i i

1 ) 36 G4
o _12(4+%) +9(16+ %)
‘ 1249

2784 + 7632
49 % 21
_ 10416 1019

1029

Q.36  Find the values of 'k' so that —242 + 44 — [ has completely below the  — gris



Option 1:
f= =2

Option 2:
k=2

Option 3:
k=2

Option 4:
ko< 2

Correct Answer:
k=2

Solution:
As we learned

Quadratic Expression Graph whena<0&D <0 -
No real root of
flz)=ax® + bz +c

& D =b— dac

- wherein




> X

Q.37  Angle b/w 2 lines Land Mis 11/2

Lis m4 then slope of line mis

Option 1:
-m 1

Option 2:
1/ mi

Option 3:
m4 +n/2

Option 4:
-1 /m1

Solution:
As we have learned

Condition for perpendicular lines -
iy = —1
- wherein

Here 1711, 7112 are the slope of perpendicular lines.

tanfy = my

slope of M = tan(90+ )

sin(90 + #) /cos(90 + )

cos i
— = —cotf
—sin 7
= —1/m



Q.38  Find local maxima and minima for f(z) = #* — 4x

Option 1: ,

T = :I:;_: Points of local maxima
V3

Option 2:
r = 2, —2 are points of maxima and minima respectively

Option 3:
P 2 2
r=——= local maxima and * —+ — local minima
V'3 *-.;’E
Option 4:
None of these
Correct Answer:
2 2
= ——= local maxima and & —* — local minima
V'3 *-.;’E
Solution:
As we learn

Methods to find points of Local maxima and Local minima -

At points of local maxima and local minima the slope of tangent drawn to the curve is zero.For local
maximum dy / dx changes from positive to negative and for local minimum dy / dx change negative to

positive.
- wherein
y
4 f"(X) =0
f’(X} >0 ' f'(x) <0
N |
i I : —» X
@) (}(G 2c hJ‘ Xo {,xu i h)

fllz) =322 —4=10

+2

e



v
el

P

<
<
&
e

flz)versus x graph

Q.39  Which of the following is true for any point P(x,y) on the curve y=f(x). X>C,Y>C

Option 1:
Eq. of tangentat Pis iy — g = —= (i + 1)

Option 2:

Eq. of normal at P is{ii (y —y1) = (7 — )
fdr

Option 3:
Both (a) and (b)

Option 4:
None of these

Correct Answer:
_dy W
Eq. of normal at P |ST (y — 1) = (21 — )
dr
Solution:
As we learnt

Geometrical Applications -
P (x,y) be any point on
y = f (). Let tangent and normal at P (. i) meets

X -axis, Y -axisat Tand N.

- wherein



Eq of Normal at point P

isg (y —y1) = (21 — 7)

Q40  Jf(A? —3A+21) =0, Then Ais :

Option 1:
i

Option 2:
21

Option 3:
31

Option 4:
Bothaandb

Correct Answer:
Bothaand b

Solution:
As we have learnt



Property of Transpose -
(aAd) = ad’

(AB) = B'A’

- wherein

cx being scalar; A'is transpose of A

Conformable matrices for addition -

Matrices with same number of rows and same number of columns

(A% — (3A) +(21) =0
AA —3AT+2I=0
(A —1)(4 —21)=0

A=1=A
A'=2]=A

Q.41 Find variance for the following about the mean

X f
3 2
> 4
7 1
9 3
11 4




Option 1:
425

7

Option 2:
225

49

Option 3:
425

9

Option 4:
21D

7

Correct Answer:

425
9

Solution:
As we learned

Short cut Method for Variance -

In case of discrete frequency distribution

X, fi fiwi =27 fid? fids
—al 1922 —b2
3 2 6 — — —
T 49 T
—17 1156 —68
5 4 20 — —
T 49 T
—3 —3
7 1 7 — — —
i 49 i




11 203 30
9 3 27 — — —
T 49 T
20 2500 100
11 4 44 - el
T 49 T
0950
Total 14 104 i
49
_ 104 a2
where, 7 = — — —
14 T
7 1 0950 2975H
SO, (7™ = — % — =
4 49 T =9
B 425
9

Q42 gx(b+c)=

Option 1:
(a+b)*(a+c)

Option 2:
If:’:, * t'J]I +

Option 3:
a+ (bxe)

Option 4:
(a*b)+ (a*c)

Correct Answer:
(a+b)+ (a*c)

Solution:
As we learnt

Distributive Binary operation -

a*(b+c)=(a*b)+(a*c)
- wherein

Two binary operation * and + on a set A are functions * : Ax A — A and +:A x A —A, such that, Ax A — A is said
to be distributive, If a*(b+c)=(a*b)+(a*c)



Q.43 Find arithmetic mean of the following observations

. ENEN I

‘ f(frequency) ‘ 5 ‘ 2 ‘ 5

Option 1:
3.7

Option 2:
52

Option 3:
9

Option 4:
7

Correct Answer:
52

Solution:
As we learned

ARITHMETIC Mean -
In case of discrete frquency distribution:

If the observations x4, Xy, ......X, occur with frequencies fy, f5, ....f, then

F = f] ry + fﬂ'rf T+ '_f'”.l'”

fit ot fatfa
S 1,
==n 5 =7 fit
ST N
- wherein

where



N=YJ
i=1

~ 20+ x24+Txb+0x2
=
h+2+0+2
T3
= — &2 0.2
14

Q.44  |fthevectors4i + 11§ + mk.Ti + 2j + 6k and i + 5j + 4k are coplanar, then mis :

Option 1:
38

Option 2:
0

Option 3:
10

Option 4:
-10

Correct Answer:
10

Solution:
As we learn

Coplanar vectors -
ra +ybh+ 20 =10
- wherein

-~

1. b, ¢ are coplanar and ', If, = are scalars (not all zero)

As the three vectors are coplanar, one will be a linear combination of the other two.
A+ 1l j+mk=x( + 25+ 6k)+yli +5j+4k) = 4=Te+y .. (i)
11 =2x+5y . (i)

m =6 +4y (iii)



3 23 3 23
From(i)and (i), 1 = — .y = —: 1), m =0 x —, +4 x — =10
1 11_5; T from (iii),m Tt T

Trick:"."Vectors 4i + 11§ + mk, 7i + 2j + 6k and i + 5j + 4k are coplanar.

4 11 3
7T 2 6/=0
I 5 4

= 4(8—30) —11(28 —6) + m(35—2) =0 = —88 — 11x 22+ 33m = 0 =
—8—22+3m=0= 3m=230=m=10

Q.45  Equation of the curve for which is such that its length of subnormal is equal to length of its
subtangent.

Option 1:
S8 2

==-r+c
T3
Option 2:

ygf 2 = E.z‘ +c
3

Option 3:
y? = Erg +c
3

Option 4:

SN
P2 =Cr+e
J 9

Correct Answer:

o9
2 =Zr+ec
J 3

Solution:
As we learnt

Subnormal -

f
Length =y tana = y—y
da

- wherein



According to the given que

dy o (dy ’
Yoz =Y Lz

dy 3 dy
(@) —v= =

Integrate both side

_ 2y 2
3y =20+ O = % = 5T+ C

Option 1:

[a-: 2 a—]
cl)ption 2
: [a A a—]

Option 3:
0



Option 4:
None of these

Correct Answer:
0

Solution:
As we have learnt

Properties of Scalar Triple Product -
i—bb—bE—d| =0
- wherein

. b, —are three vectors.

Q.47 —  —
|f’fz‘111;a::€—},then ja+b fa—b

+ 4/ equal to:
/ f
i ‘lU' a—b \l' in+h

Option 1:
45INn.E

v/ sin 2w

Option 2:
2eosa

v eos 2r

Option 3:
2eoosx

sin 2@

Option 4:
gHiIl T

v oos 2r

Correct Anhswer:
2rosa

v eos 2e

Solution:
As we learn



Results of Compound Angles -

cot Acot B — 1
cot A+ cot B

cot (A +B) =

- wherein

Where A and B are two angles.

fam p — E]_J N fiﬁ la — F l,"ll ﬁ 'Il —a _
i1 \4 i1 — \- i1+ \I' \I'
MT—tanz 2
V1+tane - V1 —tan’x
Now multlplymg by ym in Nr and Dr =
2 _ Zcosz
—,.—‘*m \./m veos 2.V sec? z a v'cos 2z

I+tan<

Q.48  General solution of the D.E is

Y =sinx

Option 1:
—sinr + Cyr + Ch

Option 2:
sinr + Chiae + Ch

Option 3:
sinae — Clyx + Cly

Option 4:
none

Correct Answer:
—sinr + Cyr + Ch

Solution:
As we have learned

,-'1 + tanx

l — tan x



Solution of differential equations -

In order to obtain the solution of differential equation, we integrate it as many times as the order of the
differential equation

" .
Ly = s1nr

y' = [ sinedr = —cosx + ¢

y = /[— cosx + c1)dr = —sinx + c12 + €2

Q.49  Find f'(7)for fiz) = 2% — 132+ 1

Option 1:
0

Option 2:
1

Option 3:
-13

Option 4:
-1

Correct Answer:
1

Solution:
As we have learnt,

Derivative at a point -

The value of f'(x) obtained by putting x = a is called the derivative of f(x) at x=a and it is denoted by
f'(a) or

dy

— at x=a.

dx



= f(7T)=2(7)—13=14—13=1

¥

Q.50

't

Option 1:

B2 | S

Option 2:

Option 3:

b2 | —

Option 4:

[ Iy ]

Correct Answer:

b2 | L

Solution:
As we learned

Property of Modulus of z(Complex Number) -

- wherein

|.| denotes modulus of complex number

Find moduusoft—l. if|z1] = 3&|za| =2



Q.51 Which of the following can be solved using variable separable method?

(?ption 1:
iy
_IJ: — J- — IE'EIiJI
dr
Option 2:
dy ”
— = ay*
dr y
Option 3:
dy o
— =sin{r — y)
dr
Option 4:
dﬁ —
dr
(}orrect Answer:
iy )
— = Ty"*
dr y
Solution:
As we learnt

Variable Separation Method -

If the coefficient of dx is only a function of x and that of dy is only function of y in the given differential
equation

In a,c,d ;x and y can't be completely separated



Q.52 Which of the following is a monotonous function?

Option 1:
f[r] =2t cR

Option 2:
f[r] =zt cR

Option 3:
flz) =sinz,z € R

Option 4:
All of the above

Correct Answer:
f{f‘] = ;i‘!'j.;i!? cR
Solution:

As we have learnt,

proof of one-one -
Increasing or decreasing
i.e. Monotonous

- wherein

dy

dx
dy

or = =]
dx =

=10

in the domain.

A flle) =22, 22 =0 forz=0&22 <0 forz <0

B) f/(x) =3x> >Vzx e R

i

o fllz) =cosax; cosx =0 forx € ([4!1 —1)—=, (4n + l]g)

2| =

/ /

and cosx < 0 forax € ([-’Lﬁt—i— )=, (4n + 3)

)

[ =
[ =



Q.53 Find the equation of line perpendicular to * — 2y + 3 = 0 and passing through (1, 00).

Option 1:
2r+y—2=0
Option 2:
r+2y—2=0
Option 3:
2r+y+2=0
Option 4:
r+2y+2=0
Correct Answer:
2r+y—2=0
Solution:

As we learned
Equation of a line perpendicular to a given line -

Bx — Ay + A =0 isthe line perpendicular to Az + By + C' = 0.

- wherein

) is some other constant than ¢

Line perpendicularto x — 2y + 3 = 0'is
2r+y+a=0

Now it passes through (1, ().
S2x1+04+A=0

A=-2

Q.54  |n group of 5 girls and 8 boys . In how many ways a team of 5 members selected if the team
has atleast 1 boy and 1 girl



Option 1:
1230

Option 2:
1300

Option 3:
1210

Option 4:
1570

Correct Answer:
1230

Solution:
As we have learned

Theorem of Combination -

Each of the different groups or selection which can be made by taking r things from n things is called a
combination.

- (12)!

L

rlin —r)!

- wherein

Where ] < r < n
a)1Band 4G =51, x7 ()
b)2B and3G=5(" x° (7
03Band2G=5Cy x” ()
d)4Band 1G =%, x° (|

=1230

Q.55 E‘r”j} 9 Log [:a:] =7 Where [] stands for greatest integer function

Option 1:
Log1=0

Option 2:
Log?2



Option 3:
Doesn't Exist

Option 4:
-log2

Correct Answer:
Doesn't Exist

Solution:
As we learned

Limits of composite functions -

lim fog(x) = lim fg(z)
I—ril

=il

= lim f(z)

r—h

Whereb = lim glz)

M L1
- wherein

f(x) is continuous at x=b

We have ™ o [og [z] # log (:EH; 2 [r])

as [x] is not continous at integral points (Here, x=2)
So, [2+] =2 & [2-] =1

LHL=log 1 =0

RHL= log2

Q.56  Whatisthe polartermof z = —4 + 44



Option 1:

3T 3
4 (C‘mTI + f'.i'w'f'nTl>

Option 2:

A
12 [ Cos™= + iSin—
\/—( 0 1 151m 4)
Option 3:

42 (C‘m— - f‘-:mi)

Option 4:
3T 3T

4| Cos— —iSin—

( 0 1 1oin 4)
Correct Ahswer:
42 Cr:-jj f"-'r'f'ng—ﬂ_

‘ Sy Ty
Solution:

As we learned

Polar Form of a Complex Number -
z = rlcost + isinf)
- wherein

r=modulus of zand ¢ is the argument of z

2| = 16 £ 16 = 4v2

& Arg(z) = o
I L'\-F"l — -l
(2nd quadrant and anE = 1)
Q.57  For disjoint sets A & B, n(AUB)=10 and n(A)=5 then n(B)=?

Option 1:
5



Option 2:
15

Option 3:
0

Option 4:
10

Correct Answer:
5

Solution:
As we learnt

Number of Element in Union A & B -

If (ANB)=¢,thenn(AuUB)=n(A)+n(B)

- wherein

Given A and B be any finite sets. then the Number of Elements in intersection A & B is given by this formula.
10=5+n(B)

asn({A M B) = 0 for disjoint sets

= n(B)=>5

Q.58  (a.i)i + (a.j)j + (a.k)k =

Option 1:
a

Option 2:
2a

Option 3:
3a

Option 4:
0



Correct Answer:
a

Solution:
As we learn

Properties of Scalar Product -

- 2 :
i.da = |a|” = a* Commutative Property
a.b = b.a Distributive Property

Letn = aqi + agj + azk
ad = (a1 + agj + azk)i = ay.a.j = as. a.k = az

Colad)i+ (ag)j+ (ak)k = ayi+ asf + agh = a

Q.59 Three point 7, f, ¢ are collinear if \g + “{_;4_ v = () where

Option 1:
A+p+r=1
Option 2:
A+p+rv =2
Option 3:

At+p+r=-—1

Option 4:
Ad+tp+r=>0
Correct Answer:
A+p+rv=>0
Solution:

As we have learnt

Test of Collinearity -

i b & arecollinear iff ;7 4+ y§_|_ 2F— gwherer +y + 2z =10



r(b—d) = y(c—b)
(x+y)b— xd —yé =0
—zid + (x+y)b—yc =0
M+ ph+ v =0

where A+ p+v=—x+(r+y) —y=0

Q.60 |n the following figure, identify 7 .

T
=

P

o

® e=bamda=f

a

Option 1:

o

Option 2:
d

Option 3:
E

Option 4:
F

Correct Answer:

i

Solution:
As we have learnt

Parallelogram law of addition -

If two vectors y"and 3 are represented by 0. and O—B’ , then their sum 7 . [ is represented by O?w
diagonal of the parallelogram OACB

- wherein




Q. 61 what is the equation of the tangent at(1,-2) on the curve;

=2y —r+y+12=0

Option 1:
r— 10y —21=0

Option 2:
2e—y—4=0

Option 3:
r+y+1=0

Option 4:
None of these

Correct Answer:
r— 10y —21=0
Solution:

As we learned

Equation of tangent -



Let (@, y,) is the point on the curvey = f(x) then for equation of tangent at (., ¥/, ) on the curve, we can
do following replacements in the equation of curve and get the equation of tangent :

Ir T Fo

lj

2
IT — g, I —r

Y=Y
9

a

v = gy, Yy —

Ty + yro
oy — YOt Y0

for 2 + yz = 2, equation of tangentat (1, 1)iszx1+yx1=2

x+ 4y + (y—2)+12=0

BJ | =

p N .
(—22 +y) — EL:E! + 1)+

[

1 _ 21
= ——x +oy+ —=1>0
2 2

= r— 10y —21 =10

Q.62  |f Ais scalar matrix of order 3 and | 42| = 64. Then unknown element of matrix A is:

Option 1:
2

Option 2:
-2

Option 3:
4

Option 4:
bothaandb

Correct Answer:
bothaand b



Solution:
As we have learnt

Scalar Matrix -

A diagonal matrix whose all the elements are equal is called a scalar matrix

- wherein
k0 ]
0O £ 0
0 0 0
0 0 0 k_
r 0 0
Since A is scalar matrixso,let 4 = [0 = 0
0 0 a
Al = 2*

given|_{2 | = fid
|AA| = |A| |A| = 64

3t = 64

HH

i

r—

]
1=

2

r ==

Q.63 |flx — 3| =5, thenz =

Option 1:
8, -2

Option 2:
8

Option 3:
-2

Option 4:
-8.2



Correct Answer:
8, -2

Solution:
As we have learnt,

Modulus Function -

xoa =0
|.E"| re R= -
—x. = 0
- wherein
4
yv=Ixi
3
2
1
-3 5 -1 0 1 2 3

Range € [0,0c)

= r—3=dh=r=58 -2

Q.64  Find the value of f' (0) . If f (x) is even function and f '(0) exist

Option 1:
0

Option 2:
-1

Option 3:
1

Option 4:
none



Correct Answer:
0

Solution:
As we have learned

Differentiability -

Let f(x) be a real valued function defined on an open interval (a, b) and ¢ (a, b).Then the function f(x) is
said to be differentiable at . if

. fleg+h) — flaxg)
lim — ‘
h—l) g + .er — &y

. flz) = flag)
or lim

£ o — :E:{:I

f'(0) existso, RHL=LHLatx=0

_ flh)y—=f(o)y . fl=h)— f(0O)
lim ————~ = lim
h—0 h h—0 —h

fis even function, f (x) = f (-x)

f(h) — f(0) _

o . flh)— f(0)
so. lim — lin
h—s0) h h—0 h
‘(h) — f(0) P>
2lim 1M =FO) _ 5 L ap0) =0
h— .Ir.I

f(o)y=o0

Q.65  which of the following is a tangent to the curve at (p).




Option 1:
Iy

Option 2:
I

Option 3:
L 3

Option 4:
¥

Correct Answer:

Iy

Solution:
As we learned

Tangent -

The tangent t a curve at a point P on it is defined as the limiting position of the secant PQ as the point Q
approaches the point P provided such a limiting position exists.

- wherein

Q.66 R — {(1,1),(1,2), (2

=2

1.(3.3)}isa/an

Option 1:
Reflexive relation over A = {1,2,3.4}



Option 2:
Symmetric relation over 4 = {1, 2, 3}

Option 3:
Anti-Symmetric relation over 4 = {1.

[
e
—

Option 4:
None of these

Correct Answer:
Anti-Symmetric relation over A = {1,

[
e
—

Solution:
As we have learnt,

Anti - Symmetric Relation -
(a.b) e Rand (b,a) e R =a =1

Here, Ris relation in A

D

Q. 67
Forany 2 X 2 matrix A, A(ade)=[U

Option 1:
5

Option 2:
-5

Option 3:
25

Option 4:
Both (a) and (b)

Correct Answer:
5

U], then |A] is equal to.



Solution:
As we have learnt

Theorem of adjoint of a matrix -

AladjA) = |A| 1

|A| I = AadjA)

- wherein

adj 4 is adjoint of 4, |.4] is determinant of 4 , 5 is the identity matrix

AladjA) = |A|]

AladjA) = [:J EJ

o] oo
- [[J 1} =14l 1}

A =5

Correct option A

Q.68  Throwing of two dice, considered as 2 different experiments where A is coming of even
no.in first dice & B is coming of prime no in second dice are

Option 1:
Mutually Exclusive events

Option 2:
Independents events

Option 3:
Dependent events

Option 4:
Disjoint events

Correct Answer:
Independents events

Solution:
From this we learned that



Independent events -

Two or more events are said to be independent if occurence or non occurence of any of them does not
affect the probability of occurence of or non - occurence of other events.

Option 1:
2,4) 10
— + —1
13 13
Option 2:
24 10,
—_— — —1
13 13
Option 3:
10 24
— + —1
13 13
Option 4:
10 24
—_— — —1
13 13
Correct Answer:
10 24
—_— — —1
13 13
Solution:
As we learn

Division of Complex Numbers -

atib ac+bd _be—ad

— = — = T 1— -
c+id o+ d? e+ (2

1-2  4—i (1—20)(3+2)+(4—(2+4i) 50—1200 10

2+i  3+2 (2 +4)(3 + 2i) 65 13




Q.70  which is the correct for the following figure

y}\
C

Option 1:
A - Local maximum, B - Local minimum, C - Local minimum

Option 2:
A - Local maximum, B - Local minimum, C - Local maximum

Option 3:
A & C - Local minimum, B - Local maximum

Option 4:
None of these

Correct Answer:
A - Local maximum, B - Local minimum, C - Local maximum

Solution:
As we learn

Local maximum and Local minimum -

Let y =f(x) be the given function then r = ', is a point of local maximum if there exists an open
interval containing &, suchthat f{x,) = f(x)

for all values of x lying in that interval and for f(x,) < f(x) thenitis local minimum.
In fig.
r=a,r=c Local mazxima

and at r =b.x =d Local minima

- wherein



Q.71

- =

Which of the following matrix can be obtained row elementary row opreation on |{

]

Option 1:

2 4 .
0 5 0
1 2 3/2
Option 2:
12 3
0 10 0
2 4 3
Option 3:
1 23
0 5 0
1 2 1
Option 4:

Both( b) and (c)

Correct Answer:
1 2 3
0 10 0
2 4 3
Solution:

As we have learnt
Elementary row (column) transformation -
Multiplying all elements of a row (column) of a matrix by a non-zero scalar

- wherein

W O BJ

—y



R, = kR, [C; = k(]
Ry = SR,

So the correct option B

CO[_I'ECI' Answer:

il

3

Solution:
As we have learnt

Important Results of Inverse Trigonometric Functions -
cosec™ ! (cosecB®) = 6

- wherein

if <0 <0

T




1

-

or() < @ <

b2 |

)) = Csc_l[csc[—gjj =-3

o

ese Hese(—

Q.73 |sin# —cosf| =1 —
If

1 — 2" =cos” ¢ tan 20 =7 if# = 15°

Option 1:

V3

Option 2:

1/v/3

Option 3:
1

Option 4:
none of these

Correct Answer:

V3

Solution:
As we have learned

Results from Submultiples of an angle -

A A 1 7
sin — — cos =/ 1 —sin #
2 2
A £ ! 1
sin cos —| = v/ sin A
2 . 2 .
= sin 30
0 = 30°

tan 2¢ = V3



Q.74  The domain of the function

1

&=

i5

Option 1:
(—oc, 0)

Option 2:
(—oc, oc) — {0}

Option 3:
(—oc, oc)

Option 4:
(0, o)

Correct Answer:
(—nc, 0]

Solution:
flz) = y—m—_f
|x] -x>0

X < |X]|

which is true only for -ve numbers.

Correct option is 1.

Q75 A={(z.y): v —y=2n, where, z =2k & y=2m+ 1, k,m.n e N}tisan

Option 1:
Reflexive relation over [{{

Option 2:
Symmetric relation over [y

Option 3:
Void relation

Option 4:
Universal relation



Correct Answer:
Void relation

Solution:
As we have learnt,

Void relation -
No element in the relation.
- wherein

b CAxA

Difference of even & odd nos. is never even

Q.76  What is called the middle of a distribution arranged in ascending/descending order?

Option 1:
Mean

Option 2:
Mode

Option 3:
Median

Option 4:
Range

Correct Answer:
Median

Solution:
As we learned

MEDIAN -

The median is the middle of a distribution. Half the scores are above the median and half are below the
median.



- wherein

The median is the middle of a distribution arranged in ascending or descending order.

) lim ,, .
 the z)equal s
: H””;a: D_f[a,rqunf

Option 1:
1

Option 2:
0

Option 3:
-1

Option 4:
Does not exist

Correct Answer:
Does not exist

Solution:
As we learned

Condition for Trigonometric limit -

. r B
, simla — ) _
llm —— =1
Tl T — {1

sin(angle)

I't must be - \
lx“”.rf'rf":'f.'n radian )

In closed interval of x=0 at right hand side [x] =0 and at left hand side [x]=-1 Also [0] =0.



o o il (] <z < 0)
Therefore function is defined as Jf L;E:J e [x] —

0 (0<z<1)

- lim . | Wim sin[z]  sin(—1)
Left hand limit = Jf T = — :
r— 0= ’ T —s ()= [:Ef] —1

= sinl

Right hand limit =0, Hence, limit doesn't exist

.78
Q I = /61'5111[3.&'2—3){1&'

value of | is ?

Option 1:
—cos(32 +3)+ C

Option 2:
—36cos(3z2 +3)+C

Option 3:
—1/6cos(32® +3)+ C

Option 4:
—36cos(z® +32)+ C

Correct Answer:
—cos(32 +3)+ C

Solution:
As we have learned

Integration by substitution -

The functions when on substitution of the variable of integration to some quantity gives any one of
standard formulas.

- wherein

Since[f’[;g:jnf;g: — /_f'[ij{ff — /_f'[ﬁ'j{fr;‘ all variables must be converted into single variable ,
(tor 6)



32 + 3 =1t= 6xdr = dt

S = /Hinlfa‘.jrh‘. = —cost+¢

= —cos(3z2 +3)+ C

Q.79  The value of ev for which system of equation is inconsistent
ar+oay+z=a—1
r+aytz=a—1

ar+y+oz=oa—1

Option 1:
1

Option 2:
-1

Option 3:
-1/2

Option 4:
Both aandb

Correct Answer:
-1/2

Solution:
As we have learnt

Inconsistent system of linear equation -
If the system of equations has no solutions

System of linear eq. is insonsistent. So system has no solution

[aae 1:
:1 o] = ]
lee 1 el

Ry =Ry + Ry+ Ry and take common (1 + 2¢)

1+200 a 1 1 a 1
1+20 o al =(1+2a) |1 a a| =0
14+2a0 1 « 1 1 «



Rl—}*RJ—RQ andﬁj—}j?g—j?;;

Q.80  The no. value of k for which the linear equation possess a non - zero solution is

2r+ky+z2=0
kr+2y+2z=0

r+y+2z2=10

Option 1:
0

Option 2:
1

Option 3:
2

Option 4:
3

Correct Answer:
2

Solution:
As we have learned

Cramer's rule for solving system of linear equations -

When A = () and atleast one of Ay, AsandAy is non-zero, system of equations has no solution
- wherein

ax + by + o1z = d;

asx + bay + 2z = ds

azx + byy + o3z = dy

and



a1 b o1
A=laz bz
iy b 3 €3

non zero sol. means non trial sol . For non trivial sol. of the given equation

2 L 1
E 2 2l =0=4—-212+2k+k—2=0
1 1 2

k=2 —1/2
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