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About

Welcome to the definitive resource for mastering the Consortium of Medical, Engineering,
and Dental Colleges of Karnataka (COMEDK) in 2025. Crafted with precision and expertise,
this ebook is your companion on the journey to success in one of Karnataka’s most esteemed
entrance examinations.

COMEDK serves as the gateway to prestigious undergraduate programs in various disciplines across
the Karnataka state. As the landscape of education continually evolves, staying ahead with thor-
ough preparation and strategic insights becomes indispensable. This guide is meticulously curated
to equip aspiring candidates like you with the tools, knowledge, and confidence needed to excel in
COMEDK 2025

What You Will Find in the Ebook:

* Introduction: Gain a thorough understanding of COMEDK, its significance, and its role in shaping
your academic journey.

+ Exam Dates: Stay updated with crucial dates and deadlines to ensure you're on track with your
preparation schedule.

+ Exam Pattern: Familiarize yourself with the structure, format, and marking scheme of COMEDK 2025
to formulate an effective exam strategy.

+ Syllabus: Delve into the detailed syllabus, ensuring you cover all the essential topics and domains as
prescribed for COMEDK 2025. Preparation Study Material: Access curated study materials designed
to cater specifically to the syllabus and requirements of COMEDK 2025, aiding in comprehensive
preparation.

* Mock Tests: Put your knowledge to the test with a series of mock tests meticulously crafted to
simulate the actual exam environment. These tests are invaluable for assessing your progress,
identifying strengths and weaknesses, and fine-tuning your exam-taking strategy. Embark on your
COMEDK 2025 preparation journey with confidence, armed with the insights and resources provided
in this comprehensive guide.

Let this ebook be your trusted companion as you strive towards achieving your academic aspirations
and unlocking the doors to a brighter future.

Happy learning!

Warm regards,
Team Careers360
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COMDEK Common Entrance Test

Introduction

COMEDK, the Consortium of Medical, Engineering, and Dental Colleges of Karnataka, annually con-
ducts a computer-based entrance examination for admission to undergraduate courses in engineering,
medical, and dental colleges across Karnataka. The exam assesses candidates’ knowledge based on
the syllabus of their 10+2 or equivalent examinations. Eligibility for the COMEDK exam requires candi-
dates to meet specified academic qualifications. Following qualification, candidates attend mandatory

counseling sessions where seats in colleges are allotted based on merit and preferences. Final seat
allotment is determined by both merit and the choices made by candidates during counseling sessions.

Exam Dates

The COMDEK 2025 exam date is 10 May 2025.

Exam Pattern

COMEDK Exam Pattern 2025

Physics 60
Chemistry 60
Mathematics 60
TOTAL 60

( )
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Subject Chapters / Topics

Units and Measurements

Motion in a Straight Line

Motion in a Plane

Laws of Motion

Work, Energy, and Power

System of Particles and Rotational Motion

Gravitation

Mechanical Properties of Solids Mechanical Properties of Fluids

Thermal Properties of Matter

Thermodynamics

Kinetic Theory

Oscillations Waves

PHYSICS Electric Charges and Fields

Electrostatic Potential and Capacitance

Current Electricity

Moving Charges and Magnetism

Magnetism and Matter

Electromagnetic Induction

Alternating Current

Electromagnetic Waves

Ray Optics and Optical Instruments

Wave Optics

Dual Nature of Radiation and Matter

Atoms Nuclei

Semiconductor Electronics: Materials, Devices and Simple Circuits

Some Basic Concepts of Chemistry

Structure of Atom

Classification of Elements and Periodicity in Properties

Chemical Bonding and Molecular Structure

CHEMISTRY

Chemical Thermodynamics

Equilibrium

Redox Reactions

Organic Chemistry - Some Basic Principles and Techniques

~n
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Subject Chapters / Topics

CHEMISTRY

Hydrocarbons

Solutions

Electrochemistry

Chemical Kinetics

The d- and f-Block Elements

Coordination Compounds

Haloalkanes and Haloarenes

Alcohols, Phenols and Ethers

Aldehydes, Ketones and Carboxylic Acids

Amines

Biomolecules

MATHS

Sets Relations & Functions

Trigonometric Functions

Complex Numbers and Quadratic Equations

Linear Inequalities

Permutations and Combinations

Binomial Theorem

Sequence and Series

Straight Lines

Conic Sections

Introduction to Three-dimensional Geometry

Limits and Derivatives

Statistics Probability

Relations and Functions

Inverse Trigonometric Functions

Matrices Determinants

Continuity and Differentiability

Application of Derivatives

Integrals Application of Integrals

Differential Equations

Vector Algebra

Three Dimensional Geometry

Linear Programming

Probability
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CAREERS 360

Preparation Study Material

Physics
Chapter Name - Physics and Measurement

—| www.careers360.com I

Concept Name Study link

Physical Quantity STUDY HERE
Fundamental And Derived Quantities And Units STUDY HERE
System Of Unit STUDY HERE
Practical Units STUDY HERE
Dimensions Of Physical Quantities STUDY HERE
Dimensionless Quantities STUDY HERE
Applications Of Dimensional Analysis STUDY HERE
Significant Figures STUDY HERE
Errors Of Measurements STUDY HERE
Concept Name Study link

Kinematics Terminologies STUDY HERE
Mathematical Tools STUDY HERE
Scalars And Vectors STUDY HERE
Vector Addition And Vector Subtraction STUDY HERE
Multiplication Of Vectors STUDY HERE
Distance And Displacement STUDY HERE
Speed And Velocity STUDY HERE
Acceleration STUDY HERE
Kinematics Graphs STUDY HERE
Equation Of Motions STUDY HERE
Uniform Circular Motion STUDY HERE
Motion Of Body Under Gravity STUDY HERE
Projectile Motion STUDY HERE
Horizontal Projectile Motion STUDY HERE
Equation Of Path Of A Projectile STUDY HERE
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https://engineering.careers360.com/exams/jee-main/physical-quantity-practice-question-mcq?utm_source=comedk_Preparation_Guide_Ebook-internal&utm_campaign=comedk_Preparation_Guide_Ebook
https://engineering.careers360.com/exams/jee-main/fundamental-and-derived-quantities-and-units-practice-question-mcq?utm_source=comedk_Preparation_Guide_Ebook-internal&utm_campaign=comedk_Preparation_Guide_Ebook
https://engineering.careers360.com/exams/jee-main/system-of-unit-practice-question-mcq?utm_source=comedk_Preparation_Guide_Ebook-internal&utm_campaign=comedk_Preparation_Guide_Ebook
https://engineering.careers360.com/exams/jee-main/practical-units-practice-question-mcq?utm_source=comedk_Preparation_Guide_Ebook-internal&utm_campaign=comedk_Preparation_Guide_Ebook
https://engineering.careers360.com/exams/jee-main/dimensions-of-physical-quantities-practice-question-mcq?utm_source=comedk_Preparation_Guide_Ebook-internal&utm_campaign=comedk_Preparation_Guide_Ebook
https://engineering.careers360.com/exams/jee-main/dimensionless-quantities-practice-question-mcq?utm_source=comedk_Preparation_Guide_Ebook-internal&utm_campaign=comedk_Preparation_Guide_Ebook
https://engineering.careers360.com/exams/jee-main/applications-of-dimensional-analysis-practice-question-mcq?utm_source=comedk_Preparation_Guide_Ebook-internal&utm_campaign=comedk_Preparation_Guide_Ebook
https://engineering.careers360.com/exams/jee-main/significant-figures-practice-question-mcq?utm_source=comedk_Preparation_Guide_Ebook-internal&utm_campaign=comedk_Preparation_Guide_Ebook
https://engineering.careers360.com/exams/jee-main/errors-of-measurements-practice-question-mcq?utm_source=comedk_Preparation_Guide_Ebook-internal&utm_campaign=comedk_Preparation_Guide_Ebook
https://engineering.careers360.com/exams/jee-main/kinematics-terminologies-practice-question-mcq?utm_source=comedk_Preparation_Guide_Ebook-internal&utm_campaign=comedk_Preparation_Guide_Ebook
https://engineering.careers360.com/exams/jee-main/mathematical-tools-practice-question-mcq?utm_source=comedk_Preparation_Guide_Ebook-internal&utm_campaign=comedk_Preparation_Guide_Ebook
https://engineering.careers360.com/exams/jee-main/scalars-and-vectors-practice-question-mcq?utm_source=comedk_Preparation_Guide_Ebook-internal&utm_campaign=comedk_Preparation_Guide_Ebook
https://engineering.careers360.com/exams/jee-main/vector-addition-and-vector-subtraction-practice-question-mcq?utm_source=comedk_Preparation_Guide_Ebook-internal&utm_campaign=comedk_Preparation_Guide_Ebook
https://engineering.careers360.com/exams/jee-main/multiplication-of-vectors-practice-question-mcq?utm_source=comedk_Preparation_Guide_Ebook-internal&utm_campaign=comedk_Preparation_Guide_Ebook
https://engineering.careers360.com/exams/jee-main/distance-and-displacement-practice-question-mcq?utm_source=comedk_Preparation_Guide_Ebook-internal&utm_campaign=comedk_Preparation_Guide_Ebook
https://engineering.careers360.com/exams/jee-main/speed-and-velocity-practice-question-mcq?utm_source=comedk_Preparation_Guide_Ebook-internal&utm_campaign=comedk_Preparation_Guide_Ebook
https://engineering.careers360.com/exams/jee-main/acceleration-practice-question-mcq?utm_source=comedk_Preparation_Guide_Ebook-internal&utm_campaign=comedk_Preparation_Guide_Ebook
https://engineering.careers360.com/exams/jee-main/kinematics-graphs-practice-question-mcq?utm_source=comedk_Preparation_Guide_Ebook-internal&utm_campaign=comedk_Preparation_Guide_Ebook
https://engineering.careers360.com/exams/jee-main/equation-of-motions-practice-question-mcq?utm_source=comedk_Preparation_Guide_Ebook-internal&utm_campaign=comedk_Preparation_Guide_Ebook
https://engineering.careers360.com/exams/jee-main/uniform-circular-motion-practice-question-mcq?utm_source=comedk_Preparation_Guide_Ebook-internal&utm_campaign=comedk_Preparation_Guide_Ebook
https://engineering.careers360.com/exams/jee-main/motion-of-body-under-gravity-practice-question-mcq?utm_source=comedk_Preparation_Guide_Ebook-internal&utm_campaign=comedk_Preparation_Guide_Ebook
https://engineering.careers360.com/exams/jee-main/projectile-motion-practice-question-mcq?utm_source=comedk_Preparation_Guide_Ebook-internal&utm_campaign=comedk_Preparation_Guide_Ebook
https://engineering.careers360.com/exams/jee-main/horizontal-projectile-motion-practice-question-mcq?utm_source=comedk_Preparation_Guide_Ebook-internal&utm_campaign=comedk_Preparation_Guide_Ebook
https://engineering.careers360.com/exams/jee-main/equation-of-path-of-a-projectile-practice-question-mcq?utm_source=comedk_Preparation_Guide_Ebook-internal&utm_campaign=comedk_Preparation_Guide_Ebook
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Projectile On An Inclined Plane
Relative Velocity
Boat River Problem

Rain-man Problem

CAREERS 360

STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE

Chapter Name - Laws Of Motion

Concept Name

Inertia

Forces

Common Forces In Mechanics

Equilibrium Of Concurrent Forces

Newton's First Law Of Motion

Linear Momentum

Newton's Laws Of Motion

Acceleration Of Block On Horizontal Smooth Surface
Acceleration Of Block On Smooth Inclined Plane
Motion Of Bodies In Contact

Motion Of Blocks When Connected With String
Motion Of Connected Blocks Over Pulley

Incline With Mass And Pulley

Spring Force

Apparent Weight Of Body In A Lift

Recoiling Of Gun

Rocket Propulsion

Friction

Kinetic Friction

Static Friction

Graph Between Applied Force And The Force Of Friction
Angle Of Repose

Calculation Of Necessary Force In Different Conditions On Rough Surface

Acceleration Of Block Against Friction

Motion Of Two Bodies One Resting On The Other

Motion Of An Insect In The Rough Bowl

Minimum Mass Hung From The String To Just Start The Motion

Maximum Length Of Hung Chain

Study link
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE

STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE

STUDY HERE
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Coefficient Of Friction Between A Body And Wedge
Stopping Of Block Due To Friction

Sticking Of A Block With Accelerated Cart
Centripetal Force And Centrifugal Force

Sticking Of Person With The Wall Of Rotor
Skidding Of Vehicle On A Level Road

Skidding Of Object On A Rotating Platform

Bending A Cyclist

Banking Of Road

Reaction Of Road On Car

Centripetal Force For Non-uniform Circular Motion

CAREERS 360

STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE

Chapter Name - Rotational Motion

Concept Name

Rotational Motion Of Rigid Body

Center Of Mass

Center Of Mass Of The Uniform Rod
Centre Of Mass Of Semicircular Ring
Centre Of Mass Of Semicircular Disc
Centre Of Mass Of A Triangle

Centre Of Mass Of Hollow Hemisphere
Centre Of Mass Of Solid Hemisphere
Centre Of Mass Of Hollow Cone

Centre Of Mass Of A Solid Cone

Motion Of The Centre Of Mass
Relationship Between Linear And Angular Motion
Torque

Rotational Equilibrium

Moment Of Inertia

Moment Of Inertia Of A Rod

Moment Of Inertia Of A Rectangular Plate
Parallel And Perpendicular Axis Theorem
Moment Of Inertia Of A Ring

Moment Of Inertia Of A Disc

Moment Of Inertia Of Hollow Cylinder
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Study link
STUDY HERE

STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE




Moment Of Inertia Of The Solid Cylinder
Moment Of Inertia Of Hollow Sphere
Moment Of Inertia Of A Solid Sphere
Moment Of Inertia Of Solid Cone

Angular Momentum

Law Of Conservation Of Angular Momentum

Work, Energy And Power For Rotating Body

Rigid Bodies: Translational Motion And Rotational Motion

Rolling Without Slipping
Rolling Without Slipping On An Inclined Plane

Chapter Name - Gravitation

Concept Name

Newton's Law Of Gravitation
Acceleration Due To Gravity
Mass And Density Of Earth
Gravitational Field Intensity
Gravitational Potential
Gravitational Potential Energy

Relation Between Gravitational Field And Potential

Work Done Against Gravity

Kepler's Laws Of Planetary Motion
Escape Velocity

Orbital Velocity

Orbital Velocity of Satellite

Time Period And Energy Of A Satellite
Geostationary And Polar Satellites

Weightlessness

Chapter Name - Properties of Solids and Liquids

Concept Name

Elasticity

Stress And Strain

Stress Strain Relationship

Hooke's Law

—| www.careers360.com I { Back to Index # )

CAREERS 360

STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE

Study link
STUDY HERE

STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE

STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE

Study link
STUDY HERE

STUDY HERE
STUDY HERE
STUDY HERE
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CAREERS 360

Work Done In Stretching A Wire STUDY HERE
Relation Between Volumetric Strain, Lateral Strain And Poisson’s Ratio STUDY HERE
Pressure In A Fluid STUDY HERE
Variation Of Pressure STUDY HERE
Pascal's Law STUDY HERE
Variation Of Pressure In An Accelerated Fluid STUDY HERE
Barometer And Manometer STUDY HERE
Archimedes Principle STUDY HERE
Type Of Flow STUDY HERE
Equation Of Continuity STUDY HERE
Bernoulli's Theorem STUDY HERE
Viscosity STUDY HERE
Stokes' Law And Terminal Velocity STUDY HERE
Surface Tension STUDY HERE
Surface Energy STUDY HERE
Excess Pressure STUDY HERE
Contact Angle STUDY HERE
Capillary Action STUDY HERE
Temperature And Its Scales STUDY HERE
Thermometer And Its Types STUDY HERE
Thermal Expansion STUDY HERE
Thermal Stress And Thermal Strain STUDY HERE
Thermal Expansion In Liquids And Gases STUDY HERE
Heat STUDY HERE
Change Of State STUDY HERE
Triple Point Of Water STUDY HERE
Joule's Law Of Heating STUDY HERE
Calorimetry Principle STUDY HERE
Heating Curve STUDY HERE
Heat Transfer STUDY HERE
Staedy Conduction Heat Transfer STUDY HERE
Law Of Thermal Conductivity STUDY HERE
Electrical Analogy For Thermal Conduction STUDY HERE
Combination Of Metallic Rods STUDY HERE
Heat Transfer By Convection STUDY HERE
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CAREERS 360

Heat Transfer By Radiation STUDY HERE
Black Body Radiation STUDY HERE
Kirchhoff's Law STUDY HERE
Wien's Displacement Law STUDY HERE
Stefan Boltzmann Law STUDY HERE
Newton's Law Of Cooling STUDY HERE

Chapter Name - Kinetic Theory of Gases

Concept Name Study link

States Of Matter STUDY HERE
Kinetic Theory Of Gases Assumptions STUDY HERE
The Gas Laws STUDY HERE
Ideal Gas Equation STUDY HERE
Real Gas And Equation STUDY HERE
Pressure Of An Ideal Gas STUDY HERE
The Maxwell Distribution Laws STUDY HERE
Mean Free Path STUDY HERE
Degree Of Freedom STUDY HERE
Kinetic Energy Of Ideal Gas STUDY HERE
Specific Heat Of A Gas STUDY HERE
Mayer's Formula STUDY HERE
Concept Name Study link

Introduction To Thermodynamics STUDY HERE
Thermodynamic State Variables And Equation Of State STUDY HERE
Thermodynamic Equilibrium STUDY HERE
Heat, Internal Energy And Work - Thermodynamics STUDY HERE
First Law Of Thermodynamics STUDY HERE
Isobaric Process STUDY HERE
Isochoric Process STUDY HERE
Isothermal Process STUDY HERE
Adiabatic Process STUDY HERE
Polytropic Process STUDY HERE
Cyclic And Non Cyclic Process STUDY HERE
Reversible And Irreversible Process STUDY HERE

—| www.careers360.com I { Back to Index # ) 12 —
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Heat Engine

Second Law Of Thermodynamics
Entropy

Carnot Engine

Refrigerator Or Heat Pump

Chapter Name - Electrostatics

Concept Name

Electric Charge

Electric Charge And Electrification

Coulomb's Law

Electric Field

Electric Field Lines

Electric Field Intensity: Continuous Charge Distribution
Electric Field Due To A Uniformly Charged Ring
Electric Field Of Charged Disk

Electric Field Due To An Infinitely Long Charged Wire

Motion of charged particle in uniform electric field

Electric Dipole

Electric Field Of A Dipole

Torque On An Electric Dipole In A Uniform Electric Field
Electric Flux

Electric Flux Through Cone Or Disc

Gauss Law And It's Application

Electric Potential

Relation Between Electric Field And Potential

Electric Potential Of Uniformly Charged Ring, Rod, And Disc

Potential Due To Hollow Conductiong, Solid Conducting, Hollow Non
Conducting

Electric Potential Of A Dipole And System Of Charges
Equipotential Surface

Electrostatic Potential Energy

Potential Energy Of A Dipole In An Electric Field
Capacitor And Capacitance

The Parallel Plate Capacitor

CAREERS 360

STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE

Study link
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE

STUDY HERE

STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE

STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE

[ =
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Spherical And Cylindrical Capacitors
Combination Of Capacitors - Parallel And Series
Energy Stored In Capacitor

Dielectrics

Chapter Name - Oscillations and Waves

Concept Name

Periodic And Oscillatory Motions

Simple Harmonic Motion (S.H.M.) And Its Equation
Important Terms In Simple Harmonic Motion
Simple Harmonic Motion And Uniform Circular Motion
Composition Of Two SHM

Energy In Simple Harmonic Motion

Oscillations Of A Spring-mass System

Oscillation Of Two Particle System

Oscillation Of Pendulum

Angular Simple Harmonic Motion

Physical Pendulum

Motion Of A Ball In Tunnel Through The Earth
Time Period Of Torsional Pendulum

The Oscillation Of Floating Bodies

Free, Forced And Damped Oscillation

Wave Motion

Types Of Wave

Travelling Waves

Travelling Sine Wave

Relation Between Phase Difference And Path Difference
Speed Of Transverse Wave On A String

Power Transmitted Along The String

Interference And Principle Of Superposition
Reflection And Transmission Of Waves On A String
Standing Wave On A String

Sonometer

Sound Wave

Propagation Of Sound Wave

CAREERS 360

STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE

Study link
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
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CAREERS 360

Displacement Wave And Pressure Wave STUDY HERE
Velocity Of Sound In Different Media STUDY HERE
Newton's Formula For The Velocity Of Sound In Gas STUDY HERE
Intensity Of Sound Waves STUDY HERE
Sound Wave Interference STUDY HERE
Standing Sound Waves STUDY HERE
End Correction STUDY HERE
Resonance Column Method STUDY HERE
Beats STUDY HERE
Doppler Effect STUDY HERE
Concept Name Study link
Electric Current STUDY HERE
Current Density STUDY HERE
Drift Velocity STUDY HERE
Ohms Law STUDY HERE
Mobility Of Electron STUDY HERE
Resistance And Resistivity STUDY HERE
Change Of Resistance In Wires By Stretching STUDY HERE
Resistor Colour Code STUDY HERE
Heat And Power Developed In A Resistor STUDY HERE
Resistors In Series And Parallel Combinations STUDY HERE
Emf Of A Cell STUDY HERE
Internal Resistance Of A Cell STUDY HERE
Current Given By A Cell STUDY HERE
Grouping Of Cells STUDY HERE
Charging Of Battery And Discharging Of Battery STUDY HERE
Kirchhoff First Law STUDY HERE
Kirchhoff's Second Law STUDY HERE
Galvanometer STUDY HERE
Ammeter STUDY HERE
Voltmeter STUDY HERE
Wheatstone's Bridge STUDY HERE
Meter Bridge STUDY HERE
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Potentiometer - Principle And Applications
Calculation Of Resistance By Symmetry

Charging Of Capacitor And Inductor

Chapter Name - Magnetic Effects of Current and Magnetism

Concept Name

Biot-savart Law

Magnetic Field Due To Current In Straight Wire
Magnetic Field Due To Circular Current Loop
Magnetic Field On The Axis Of Circular Current Loop
Ampere's Circuital Law And Its Applications
Solenoid

Toroid

Force On A Moving Charge In Magnetic Field

Motion Of A Charged Particle In Uniform Magnetic Field

Lorentz Force

Cyclotron

Force On A Conductor Carrying Current In A Magnetic Field
Force Between Two Parallel Current Carrying Conductors

Torque On Current Loop And Magnetic Moment Derivation

Magnetic Moment Of Revolving Electron And Bohr Magneton
Moving Coil Galvanometer

Magnetic Field Lines

Bar Magnet As An Equivalent Solenoid

The Dipole In A Uniform Magnetic Field

Gauss Law Of Magnetism

Earth's Magnetic Field

Magnetization And Magnetic Intensity

Magnetic Properties Of Materials

Hysteresis Curve

CAREERS 360

STUDY HERE
STUDY HERE
STUDY HERE

Study link
STUDY HERE

STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE

STUDY HERE

STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE

STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE

Chapter Name - Electromagnetic Induction And Alternating Currents

Study link
STUDY HERE
STUDY HERE

Concept Name
Magnetic Flux

Faraday's Law Of Induction

| { Back to Index # )
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Lenz's Law

Motional Electromotive Force

Induced Electric Field

Time Varying Magnetic Field

Eddy Currents

Self Inductance

Mutual Inductance

Energy Stored In An Inductor

AC Generator

Average And Rms Value Of Alternating Current And Voltage
AC Voltage Applied To A Resistor

AC Voltage Applied To An Inductor

AC Voltage Applied To A Capacitor
Series LR Circuit

Series RC Circuit

Series LCR Circuit

Resonance In Series LCR Circuit
Quality Factor In An AC Circuit

Power And Power Factor In AC Circuits
LC Oscillations

Transformers

Chapter Name - Electromagnetic Waves

Concept Name

Displacement Current

Maxwell's 4 Equations

Nature Of Electromagnetic Waves

Energy Density And Intensity Of EM Waves

Electromagnetic Spectrum

Chapter Name - Optics

Concept Name
Laws Of Reflection
Reflection On A Plane Mirror

Object And Image Velocity In Plane Mirror

CAREERS 360

STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE

Study link
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE

Study link
STUDY HERE

STUDY HERE
STUDY HERE

| { Back to Index # )
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CAREERS 360

Spherical Mirrors STUDY HERE
Image Formation By Spherical Mirrors STUDY HERE
Spherical Mirror Formula And Magnification STUDY HERE
Refraction Of Light STUDY HERE
Real Depth And Apparent Depth STUDY HERE
Total Internal Reflection STUDY HERE
Refraction Of Light Through Glass Slab STUDY HERE
Refraction And Dispersion Of Light Through A Prism STUDY HERE
Refraction At Spherical Surface STUDY HERE
Concave And Convex Lenses - Image Formation STUDY HERE
Lens Maker's Formula STUDY HERE
Power Of Lens And Mirror STUDY HERE
Magnification In Lenses STUDY HERE
Relation Between Object And Image Velocity In Lens STUDY HERE
Compound Lenses STUDY HERE
Silvering Of Lens STUDY HERE
Lens Displacement Method STUDY HERE
Structure And Functions Of Human Eye STUDY HERE
Simple Microscope STUDY HERE
Compound Microscope STUDY HERE
Astronomical Telescope STUDY HERE
Terrestrial Telescope STUDY HERE
Wavefronts STUDY HERE
Huygens Principle STUDY HERE
Interference Of Light - Condition And Types STUDY HERE
Young's Double Slit Experiment STUDY HERE
Optical Path STUDY HERE
Ydse With Thin Slab STUDY HERE
Lloyd's Mirror Experiment STUDY HERE
Fresnel's Biprism STUDY HERE
Thin Film Interference STUDY HERE
Diffraction Of Light STUDY HERE
Fraunhofer Diffraction By A Single Slit STUDY HERE
Resolving Power Of Microscope And Telescope STUDY HERE
Polarization Of Light STUDY HERE
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Malus's Law

Polarization By Reflection And Brewster's Law

Chapter Name - Dual Nature of Matter and Radiation

Concept Name

Electron Emission

Photon Theory Of Light

The Photoelectric Effect
Einstein's Photoelectric Equation

Radiation Pressure

Wave Nature Of Matter And De Broglie's Equation

Chapter Name - Atoms And Nuclei

Concept Name

Rutherford's Atomic Model And Limitations

Bohr Model Of The Hydrogen Atom
Energy Level - Bohr's Atomic Model

Line Spectra Of Hydrogen Atom

De-broglie's Explanation Of Bohr's Second Postulate

Effect Of Nucleus Motion On Energy
Atomic Collision

Nucleus Structure

Binding Energy Per Nucleon
Radioactive Decay

Law Of Radioactivity Decay
Simultaneous And Series Disintegration
Nuclear Fission

Nuclear Fusion

X-rays

Continuous X-ray

Characteristic X-rays

Moseley's Law

Bragg's Law

Chapter Name - Electronic Devices

CAREERS 360

STUDY HERE
STUDY HERE

Study link
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE

Study link
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
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Concept Name Study link

Band Theory Of Solids STUDY HERE
Types Of Semiconductor: Intrinsic And Extrinsic Semiconductor STUDY HERE
Electric Conductivity STUDY HERE
Zener Diode STUDY HERE
Special Purpose P-N Junction Diodes STUDY HERE
P-N Junction STUDY HERE
Semiconductor Diode - Forward Bias And Reverse Bias STUDY HERE
P-N Junction As A Rectifier STUDY HERE
Bipolar Junction Transistor (N-P-N And P-N-P Transistor) STUDY HERE
Transistor As A Device - Switch And Amplifier STUDY HERE
Logic Gates STUDY HERE
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Chemistry
Chapter Name - Some Basic Concepts In Chemistry

Concept Name Study link

Nature and Characteristics of Matter STUDY HERE
Properties of Matter and Their Measurement STUDY HERE
Uncertainty In Measurement STUDY HERE
Laws Of Chemical Combination For Elements And Compounds STUDY HERE
DALTON'S ATOMIC THEORY STUDY HERE
Atomic Mass And Molecular Mass STUDY HERE
Mole Concept Basic STUDY HERE
Percent Composition Formula STUDY HERE
Empirical and Molecular Formula STUDY HERE
Stoichiometric Calculations STUDY HERE
Gravimetric Analysis STUDY HERE
Molarity And Mole Fraction STUDY HERE
Law of Equivalence STUDY HERE
Oleum and its % labeling STUDY HERE
Some Basic Concept in Chemistry Formula STUDY HERE
Concept Name Study link

Thomson atomic model STUDY HERE
Rutherford atomic model and its limitations STUDY HERE
Atomic Number(Z), Mass number(A), Isotopes and Isobars STUDY HERE
Electromagnetic radiation STUDY HERE
Planck's quantum theory STUDY HERE
Photoelectric effect STUDY HERE
Hydrogen Spectrum STUDY HERE
Bohr's Model Of An Atom STUDY HERE
Zeeman and Stark's effect. STUDY HERE
De Broglie Relationship STUDY HERE
Heisenberg Uncertainty Principle STUDY HERE
Frequency, Time Period and Angular Frequency STUDY HERE
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Quantum Numbers
Shape of Orbitals

Radial nodes and planar nodes

Hund's Rule, Pauli Exclusion Principle, and the Aufbau Principle

Electronic Configuration of Elements
Stability Of Orbitals: Half-Filled And Completely-Filled

Chapter Name - Classification Of Elements And Periodic Table

Concept Name

Development Of Modern Periodic Table
Mendeleev’s Periodic table

Modern periodic table

Electronic Configuration in Periods and Groups
Nomenclature Of Elements With Atomic Number
Classification of Elements and Periodicity in Properties
Metals, Non-metals and Metalloids

Atomic Size & Atomic Radius

lonisation Enthalpy

Electron Gain Enthalpy

Electronegativity

Physical and chemical properties of elements

Modern periodic table trend

Chapter Name - Chemical Bonding and Molecular Structure

Concept Name

Chemical Bonding

Lewis Electron Dot Structures
Formal Charge And Its Properties
Limitations of The Octet Rule
lonic Bond or Electrovalent Bond

Lattice Energy

Bond Parameters - Bond Order, Angle, Length, and Energy

Dragos Rule
Resonance Structures

Fajan’s Rule

CAREERS 360

STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE

Study link
STUDY HERE

STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE

Study link
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
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Valence Bond Theory

Pi Bonds

Hybridisation

VSEPR Theory

Molecular geometry

Molecular Orbital Theory

Energy Level Diagram

Dipole Moment

lonic Bond - Partially Covalent in Nature
Van Der Waals Forces

Hydrogen Bonding

Chapter Name - Chemical Thermodynamics

Concept Name

Thermodynamics

Thermodynamic Property

State Functions

Reversible, Irreversible, Polytropic Process

Zeroth Law Of Thermodynamics

Introduction To Heat, Internal Energy And Work
Isothermal Expansion of an Ideal Gas

Graphical Comparison of Thermodynamic Processes
Heat Capacity - Relationship between Cp and Cv
Thermochemistry

Enthalpy Change

Standard Enthalpy Of Formation, Combustion And Bond Dissociation

Lattice Enthalpy, Hydration Enthalpy And Enthalpy Of Solution

Enthalpy of Neutralization of Strong Acid and Strong Base
lonization And Electron Gain Enthalpy

Resonance Energy

Kirchoff's Equation

Hess's Law

Born Habers Cycle

Bomb Calorimeter

Entropy Change

CAREERS 360

STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE

Study link
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE

STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
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Spontaneity in Thermodynamics STUDY HERE
Gibbs Energy Change And Criteria For Equilibrium STUDY HERE
Third Law Of Thermodynamics STUDY HERE
Chemical thermodynamics formula STUDY HERE
Concept Name Study link

Equilibrium STUDY HERE
Law Of Mass Action STUDY HERE
Equilibrium Constant STUDY HERE
Relation between Kp and Kc STUDY HERE
Degree of Dissociation STUDY HERE
Le Chatelier's Principles on Equilibrium STUDY HERE
lonic Equilibrium STUDY HERE
Bronsted Lowry and Lewis Acid-Base theory STUDY HERE
lonization Of Acids And Bases STUDY HERE
Ka and Kb Relationship STUDY HERE
pH Of Acids And Bases STUDY HERE
Common ion effect STUDY HERE
Buffer Solution STUDY HERE
Salt Hydrolysis STUDY HERE
Solubility and Solubility Product STUDY HERE

Chapter Name - Redox Reaction and Electrochemistry

Concept Name Study link

Oxidation Number STUDY HERE
Redox Reactions STUDY HERE
Displacement Reaction STUDY HERE
Electrochemistry STUDY HERE
Electrochemical Series STUDY HERE
Faraday’s Laws of Electrolysis STUDY HERE
Galvanic Cells STUDY HERE
Salt Bridge STUDY HERE
Standard Hydrogen Electrode STUDY HERE
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Gibbs Free Energy of Reaction STUDY HERE
Nernst Equation STUDY HERE
Concentration Cells STUDY HERE
Molar Conductivity STUDY HERE
Kohlrausch's Law STUDY HERE
Types Of Battery - Primary cell & Secondary cell STUDY HERE
Concept Name Study link

Types of Solutions STUDY HERE
Expression of Concentration of Solutions STUDY HERE
Vapour Pressure of solutions STUDY HERE
Ideal Solution STUDY HERE
Raoult's Law STUDY HERE
Azeotropic Mixture STUDY HERE
Elevation in Boiling Point STUDY HERE
Depression in Freezing Point STUDY HERE
Osmotic Pressure STUDY HERE
Reverse Osmosis STUDY HERE
Isotonic, Hypertonic, Hypotonic Solution STUDY HERE
Van't Hoff Factor and Abnormal Molar Mass STUDY HERE
Solubility and Henry's Law STUDY HERE
Concept Name Study link

Rate of Reaction STUDY HERE
Rate Law STUDY HERE
Order of Reaction STUDY HERE
Zero Order Reaction STUDY HERE
First Order Reaction STUDY HERE
Second Order Reaction STUDY HERE
nth Order Reaction STUDY HERE
Methods of Determining Reaction Order STUDY HERE
Molecularity of reaction STUDY HERE
Pseudo First Order Reaction STUDY HERE
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Elementary and Complex Reactions STUDY HERE
Arrhenius Equation STUDY HERE

Chapter Name - Some Basic Principles Of Organic Chemistry

Concept Name Study link

Organic Compounds - Classification Of Organic Compounds STUDY HERE
Functional Groups STUDY HERE
Homologous Series STUDY HERE
IUPAC Nomenclature of Organic Chemistry STUDY HERE
Isomerism STUDY HERE
Organic Chemistry STUDY HERE
Carbocations STUDY HERE
Carbanions STUDY HERE
Alkyl Free Radicals STUDY HERE
Nucleophiles and Electrophiles STUDY HERE
Inductive Effect STUDY HERE
Electromeric Effect STUDY HERE
Mesomeric or Resonance Effect STUDY HERE
Hyperconjugation STUDY HERE
Tautomerism STUDY HERE
Concept Name Study link

IUPAC Nomenclature of Alkanes STUDY HERE
Adsorption and Degree of Unsaturation STUDY HERE
Preparation of Alkanes STUDY HERE
Physical Properties of Alkanes STUDY HERE
Chemical Properties of Alkanes STUDY HERE
Conformation, Sawhorse and Newman Projections STUDY HERE
Nomenclature and Isomerism of Alkenes STUDY HERE
Preparation of Alkenes STUDY HERE
Chemical Properties of Alkenes STUDY HERE
Hydroboration and Oxidation STUDY HERE
Preparation of Alkynes STUDY HERE
Chemical Properties of Alkynes STUDY HERE
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Aromaticity STUDY HERE
Reaction of Aromatic Compounds STUDY HERE
Electrophilic Substitution Reaction STUDY HERE
Friedel-Crafts Reaction STUDY HERE
Benzene Reactions - Sulfonation, Nitration and Halogenation STUDY HERE

Chapter Name - Organic Compounds containing Halogens

Concept Name Study link
Alkyl Halides STUDY HERE
Physical & Chemical Properties of Haloalkanes STUDY HERE
Haloarene STUDY HERE

Chapter Name - Organic Compounds containing Oxygen

Concept Name Study link

Preparation of Alcohols STUDY HERE
Physical and Chemical Properties of Alcohols STUDY HERE
Preparation of Phenols STUDY HERE
Physical and Chemical Properties of Phenols STUDY HERE
Williamson's Ether Synthesis STUDY HERE
Methods of Preparation of Aldehydes and Ketones STUDY HERE
Reaction of Aldehydes and Ketones STUDY HERE
Carboxylic Acids STUDY HERE

Chapter Name - Organic Compounds Containing Nitrogen

Concept Name Study link
Preparation of Amines STUDY HERE
Test for Amines STUDY HERE
Basicity of Amines STUDY HERE
Azo-Coupling Reaction STUDY HERE
Concept Name Study link
Classification of Carbohydrates and its Structure STUDY HERE
Tests for Carbohydrates STUDY HERE
Properties of Glucose STUDY HERE
——— www.careers360.com | (Back to Index 2) 07



Amino Acids
Proteins
Enzymes

Vitamins

(Back to Index &)
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STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
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Maths

Chapter Name - Sets, Relations and Functions

Concept Name

Sets, Roster and Set Builder form of Sets

Equal and Equivalent Sets

Subsets, Proper Subset, Improper Subset, Intervals
Finite set, Infinite set, Singleton set

Power set, Universal set

Union of sets, Properties of union

Intersection of Set, Properties of Intersection

Difference of set

Complement of a set, Law of Complement, Property of Complement

Cardinal number of some sets

De-Morgan's Laws

Ordered pair, Cartesian product of two sets
Relation, Number of relation

Domain, Range of Relation

Relation, and its types

Functions, Image and Pre-image

Domain of function, Co-domain, Range of function
Inequalities

Transcendental function

Logarithmic Inequalities

Trigonometric Function

Inverse Trigonometric Function

Modulus Function, Properties of Modulus Function
Algebraic function

Piecewise function

One to One Function

Many One Function

Onto Function or Surjective

Into Function and Bijective function

Composition of function: Conditions and Properties
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Study link
STUDY HERE

STUDY HERE
STUDY HERE
STUDY HERE
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STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE

29



4| www.careers360.com | { Back to Index # )

Inverse of a function

Even and Odd Function

Periodic Functions

Vertical and Horizontal Transformation

Transformations of Functions
f(x) = min{g1(x), g2(x).......... } or max{g1(x), g2(x).......... }

Chapter Name - Complex Numbers and Quadratic Equations

Concept Name

Powers of lota

Complex number

Algebraic operation on Complex Numbers
Multiplication of Complex Numbers

Conjugates of Complex Numbers

Modulus of complex number and its Properties
Argument of complex nhumber

Polar form of complex numbers

Euler form of complex number

Square root of complex numbers

De-moivre's theorem

Cube roots of unity

nth root of unity

Rotation Of Complex Numbers

Distance formula and Equation of perpendicular bisector
Quadratic Equation

Nature Of Roots Depending Upon Coefficients And Discriminant
Transformation of Quadratic Equations
Condition for common roots

Graphical Representation of Quadratic Equation
Sign of Quadratic Expression

Quadratic Inequalities

Quadratic Equation in two Variables

Location of Roots

Remainder Theorem

Rational Inequalities Calculator

CAREERS 360

STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE

Study link
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE

[ =

30



4| www.careers360.com | { Back to Index # )

Irrational equations and Inequalities
Exponential Equations In Quadratic Form

Logarithmic Equations in Quadratic form

Chapter Name - Trigonometry

Concept Name

Measuring Angles

Trigonometric Ratios

Trigonometric Identities

Sign of Trigonometric Functions

Graphs of General Trigonometric Functions
Trigonometric Ratios of Allied Angles
Trigonometric Ratios of Compound Angles
Sum-to-Product and Product-to-Sum Formulas
Product To Sum Formulas

Double Angle Formulas

Triple Angle Identities

Half Angle Formula

Trigonometric Ratio of Submultiple of an Angle
Trigonometric Ratios of Some Specific Angles
Summation Of Series In Trigonometry
Conditional Trigonometric Identities

Maximum and Minimum value of Trigonometric Function
General Solution of Trigonometric Equations
Simultaneous Trigonometric Equations

Trigonometric Equation using Minimum and Maximum value of Function

Trigonometric Inequality

Law of Sines

Law of Cosines

Law Of Tangents

Projection Formula

Semiperimeter and Half Angle Formulae
Area of Triangle

Circumcircle of a Triangle

In-Circle and In-Centre

CAREERS 360

STUDY HERE
STUDY HERE
STUDY HERE

Study link
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
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STUDY HERE
STUDY HERE
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STUDY HERE

[ =

31



4| www.careers360.com | { Back to Index # )

Escribed Circle of Triangle

Important Solutions of Triangle Formulas
Height and Distance

Inverse Trigonometric Functions

Domain and Range of Trigonometric Functions
Inverse Functions

Graph of Inverse Trigonometric Function
Trigonometric Ratios of Complementary Angles
Sum and difference of angles in terms of arctan

Multiple Angles

Chapter Name - Matrices and Determinants

Concept Name

Determine The Order Of Matrix

Types of Matrices

Triangular matrix (Upper and Lower triangular matrix)
Matrix operations

Matrix Multiplication

Transpose of a Matrix

Symmetric Matrix & Skew Symmetric Matrix
Conjugate of a Matrix

Hermitian matrix

Skew Hermitian Matrix

Trace of a matrix and properties

Orthogonal matrix and Unitary matrix and Idempotent matrix
Periodic matrix and Nilpotent matrix and involutory matrix
Elementary row operations

Singular Matrix

Minors And Cofactors

Adjoint and Inverse of a Matrix

Inverse Matrix

Multiplication of Two Determinants

Properties of Determinants

System of Linear Equations

Cramer’s Rule

CAREERS 360

STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE

Study link
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STUDY HERE
STUDY HERE
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STUDY HERE
STUDY HERE
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Homogeneous System of Linear Equations STUDY HERE
Solving Linear Equations Using Matrix STUDY HERE
Concept Name Study link

Sequence And Series STUDY HERE
Arithmetic Progression STUDY HERE
Sum of n Terms of an AP STUDY HERE
Arithmetic Mean in AP STUDY HERE
Geometric Progression STUDY HERE
Geometric Mean In GP STUDY HERE
Sum To n Terms Of a GP STUDY HERE
Harmonic Progression STUDY HERE
Harmonic Mean in HP STUDY HERE
Relation between A.M., G.M. and H.M. STUDY HERE
Arithmetico Geometric Series STUDY HERE
Sum of an Infinite Arithmetic Geometric Series STUDY HERE
SUMMATION FORMULA STUDY HERE
Sum of Common Series STUDY HERE
If the differences of successive terms of a series are in A.P.and G.P STUDY HERE
Method of Difference STUDY HERE
Sum to n Terms of Special Series STUDY HERE
Application of AM-GM Inequality STUDY HERE
Concept Name Study link

Coordinate Axes STUDY HERE
Distance Between Two Points Formula STUDY HERE
Section Formula & Conic Sections STUDY HERE
Centroid, Incentre and Circumcentre and Orthocentre of a Triangle STUDY HERE
Incentre STUDY HERE
Circumcentre and Orthocentre STUDY HERE
Excenters of Triangle STUDY HERE
Area of Triangle in Coordinate Geometry STUDY HERE
Locus STUDY HERE
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Transformations of Axes STUDY HERE
Rotation of Axes About Origin STUDY HERE
Straight Lines STUDY HERE
Equation of Straight Line STUDY HERE
Angle Between Two Lines STUDY HERE
Position of two points with respect to a line STUDY HERE
Parallel and Perpendicular Lines STUDY HERE
Distance of a Point From a Line STUDY HERE
Point of Intersection Formula STUDY HERE
Family of Lines STUDY HERE
Line Equally Inclined with two lines STUDY HERE
Equation of the Bisectors STUDY HERE
Foot of Perpendicular and Image STUDY HERE
Pair of Straight Line STUDY HERE
Homogeneous Equations in Two Variables STUDY HERE
Circle STUDY HERE
Explain parametric equation of a circle. STUDY HERE
Locus of Mid Point of the Chord of the Circle STUDY HERE
Diametric Form of a Circle STUDY HERE
Intercepts Made by Circle on the Axis STUDY HERE
Position of a Point With Respect to Circle STUDY HERE
Line and Circle STUDY HERE
Length of Intercept Cut-Off from a line STUDY HERE
Equation of the Tangent and Normal to the Circle STUDY HERE
Power of a point wrt Circle STUDY HERE
Chord of Contact STUDY HERE
Pair of Tangent STUDY HERE
Director Circle STUDY HERE
Diameter Of A Circle STUDY HERE
Intersection of Two Circle STUDY HERE
Common Chord of two Circles STUDY HERE
Family of Circles STUDY HERE
Angle of Intersection of Two Circle STUDY HERE
Radical Axis STUDY HERE

Conic Sections

(‘Back to Index =}

STUDY HERE
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Parabola

Equation of parabola when equation of axis and tangent at vertex and latusrectum are

given
Position of a Point with Respect to a Parabola
Line and a Parabola

Tangent to a Parabola

Normal in point and Parametric and Slope form of parabola

Normal at t1 meets the parabola again at t2
Co-normal Points

Chord of Contact and Diameter of Parabola
Subtangent and Subnormal

Some Standard Property of Parabola

Ellipse

Latus Rectum

Parametric equation of Ellipse

Horizontal and Vertical Ellipse

Position of a point with respect to Ellipse

Line and the Ellipse

Equation of Tangent to Ellipse

Equation of Normal in Point Form and Parametric Form
Diameter of Ellipse

Director Circle of Ellipse

Length of sub-Tangent and Sub-Normal of an Ellipse
Hyperbola

Position of a point with respect to Hyperbola

Line and the Hyperbola

Tangents to Hyperbolas

Equation of Normal of Hyperbola in Point ,Parametric Form

Director Circle of Hyperbola
Asymptotes of Hyperbolas

Rectangular Hyperbola

Chapter Name - Limit , Continuity and Differentiability

Concept Name

Limit

Left-Hand Limits and Right-Hand Limits
Algebra of Limits
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STUDY HERE
STUDY HERE
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Limit of Indeterminate Form and Algebraic limit
Limit of Algebraic function

Limit Using Expansion

Sandwich Theorem

Limits of Trigonometric Functions

Exponential and Logarithmic Limits

Limits of the form (1 power infinity)

L' Hospital's Rule

Limit of the form (0 power 0 or infinity power 0)
Differentiation

Derivative of Polynomials and Trigonometric Functions
Differentiation Rules

Differentiation of Implicit Function
Differentiation of Function in Parametric Form

Differentiation of Inverse Trigonometric Function (cos/sine/tan)

Differentiation Using Logarithm

Differentiation of a Function wrt Another Function and Higher Order derivative
of a Function

Differentiation of Determinants

Differentiation of Function and Relation

Differentiation of Inverse Function

Continuity and Discontinuity

Directional Continuity and Continuity over an Interval

Non - Removable, Infinite and Oscillatory Type Discontinuity
Continuity and Discontinuity obtained by Algebraic Operations
Continuity of Composite Function

The Intermediate Value Theorem

Differentiability and Existence of Derivative

Examining differentiability Using Graph of Function
Continuity And Differentiability

Differentiability of Composite Function

Derivative as Rate Measure

Approximations and Errors using Derivatives

Tangent to the Curve at a Point

Angle of Intersection between Two Curves

(Back to Index =)
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Length of Tangent and Normal and Subtangent and subnormal STUDY HERE
Rolle’s Theorem STUDY HERE
Monotonicity and Extremum of Functions STUDY HERE
Inflection Point STUDY HERE
Maxima and Minima in Calculus STUDY HERE
First Derivative Test STUDY HERE
Application of Monotonicity STUDY HERE
Nature of Roots of Cubic Polynomial STUDY HERE
Application of Extremum in Plane Geometry and Solid geometry STUDY HERE
Concept Name Study link
Integration as an Inverse Process of Differentiation STUDY HERE
Integration of Trigonometric Functions STUDY HERE
Integration by Substitution STUDY HERE
Fundamental Formulae of Indefinite Integration (Inverse Trigonometric STUDY HERE
Functions)

Integrals of Particular Function STUDY HERE
Trigonometric Integrals STUDY HERE
Integration By Parts Formula STUDY HERE
Integration Using Partial Fraction STUDY HERE
Integration of Irrational Algebraic Function STUDY HERE
Reduction Formula STUDY HERE
Indirect Substitution in Integral STUDY HERE
Definite Integral - Calculus STUDY HERE
Definite integral as the limit of a sum STUDY HERE
Evaluation of Definite Integrals by Substitution STUDY HERE
Properties of the Definite Integral STUDY HERE
Piecewise Definite integration STUDY HERE
Application of Even- Odd Properties in Definite Integration STUDY HERE
Newton-Leibnitz's Formula STUDY HERE
Application of Inequality in Definite Integration STUDY HERE
Area Between Two Curves - Calculus STUDY HERE
Concept Name Study link
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Differential Equation STUDY HERE
Formation of Differential Equation and Solutions of a Differential Equation STUDY HERE
Differential equations with variables separable STUDY HERE
Homogeneous Differential Equation STUDY HERE
Linear Differential Equation STUDY HERE
Bernoulli’'s Equation STUDY HERE
Orthogonal Trajectory STUDY HERE
Exact Differential Equation STUDY HERE
Application of Differential Equation STUDY HERE
Concept Name Study link

3D Geometry STUDY HERE
Vectors and Scalars STUDY HERE
Vectors Joining Two Points STUDY HERE
Types Of Vectors STUDY HERE
Direction Cosines & Direction Ratios Of A Line STUDY HERE
Vector Addition and Subtraction STUDY HERE
Multiplication Of Vectors And Scalar Quantity STUDY HERE
Section Formula STUDY HERE
Linear Combination of Vectors STUDY HERE
Dot Product Of Two Vectors STUDY HERE
Finding Components of a vector Along and Perpendicular to another Vector STUDY HERE
Cross product STUDY HERE
Geometrical Interpretation of Product of Vectors STUDY HERE
Scalar Triple Product of Vectors STUDY HERE
Proof of the Vector Triple Product STUDY HERE
Lagrange's Identity STUDY HERE
Concept Name Study link

Equation Of A Line In Three Dimensions STUDY HERE
Image of a Point in the given Line STUDY HERE
Shortest Distance between Two Lines STUDY HERE
Equation of A Plane In The Normal Form STUDY HERE
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Equation of a plane perpendicular to a given vector and passing through a
given point

Equation of a plane passing through three non collinear point

Equation of a Plane Passing Through a Given Point and Parallel to Two Given
Vectors

Angle Between Two PlanesAngle Between Two Planes - Planes & Angles
Family of Plane

Perpendicular Distance Of A Point From A Plane

Image of a Point in the Plane

Two Sides of a Plane

Equation of The Plane Bisecting the Angle Between Two Planes

Line of Intersection of Two Plane and Angle Between a Line and a Plane
Coplanarity of Two Lines

Equation of Sphere

Chapter Name - Permutations and Combinations

Concept Name

Introduction Permutation and Combination
Fundamental Principle Of Counting
Permutation

Permutation Of Objects When Few Are Identical
Applications Of Permutation

Geometrical Permutations

Rank Of A Word In A Dictionary
Introduction Of Combinations
Applications Of Selections

Selection Of Any Number Of Objects
Formation of Groups

Finding Number Of Solutions Of Equations
Distribution Of Things

Derangement

Permutation Vs Combination

Chapter Name - Statistics and Probability

Concept Name

Introduction

CAREERS 360

STUDY HERE

STUDY HERE
STUDY HERE

STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE

Study link
STUDY HERE

STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE

Study link
STUDY HERE
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Representation of Data
Central Tendency
Measures of Dispersion

Dispersion (Variance and Standard Deviation)

Coefficients of Dispersion

Some Important Point Regarding Statistics
Important Terminologies and Definitions of Probability
Algebra of Events

Basic Probability Practise Session

Set Theoretical Notations of Probability
Conditional Probability

Multiplication Theorem on Probability
Independent Event

Total Probability Theorem and Bayes' Theorem
Random Variables and its Probability Distributions

Bernoulli Trials and Binomial Distribution
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STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE

STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE

Chapter Name - Binomial Theorem and its Simple Applications

Concept Name

Binomial Theorem - Formula, Expansion, Problems and Applications

Some Standard Expansions

General and Middle Terms

Greatest Term (numerically)

An Important Theorem

Problems on Divisibility

Finding last digits

Important Result (Comparison)
Multinomial Theorem

Series Involving Binomial Coefficients
Differentiation form of Binomial Coefficients
Use of Integration in Binomial
Product of two Binomial Coefficients
Binomial Inside Binomial

Binomial Theorem for any Index

Important Results of Binomial Theorem for any Index

Study link
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
STUDY HERE
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Mock Test 1

Physics

Q.1 In a Young's double slit experiment with light of wavelength ) the separation of slits is d and
distance of screen is D such that D > > d > > ). If the Fringe width is 4, the distance from
point of maximum intensity to the point where intensity falls to half of maximum intensity
on either side is :

Correct Answer:

1

Solution:
As we learntin

Malus Law -

I =1,-cos*h

fi = angle made by E vector with transmission axis.
- wherein

[ = Intensity of transmitted light after polarisation .

Iy = Intensity of incident light.

Frinee Width -
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AD
f=—
' d
- wherein
-ﬁ = Un+1l — UYn

Yn+1 = Distance of(p; 4 1)”1

Maxima= (n + 1) %
c

Yn =Distance of pth

nAlD
d

maxima —

Ad
20y = 4Ipcos’ (—0)

Here Ay =

2| =

. 2w A
Ao ="Ar so Ax =2
: 3 .

dy A .

N (i)
A4

28 3 (il
d

Therefore, from equation (i) and (ii)

_;J‘-
Y=

Correct option is 2.

(‘Back to Index =}
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Q.2 Using monochromatic light of wavelength ), an experimentalist sets up the Young's double
slit experiment in three ways as shown.

If she observes that i = 7', the wavelength of light used is :

=
I Central fringe
8 0
l 52 (Fringe width B)
+ [B] *|(Screen)

(Transparent

mica sheet of

thickness T Central fringe

y t=1.8 um i (Fringe width )
T s p=1.6) 1
- N L o e s g o
l o
" 8] .

Central fringe

T
L4 ]

5y (Fringe width=p")

e

“ D »>

Option 1:
520 nm

Option 2:
540 nm

Option 3:
560 nm
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Option 4:
580 nm

Correct Answer:
540 nm

Solution:

Given

t=1.8%10"%n
=106

DA
d

In young's double slit experiment, the fringe width = 3 =

The fringe width of the 3™ fisure = 3" = 2ﬁj‘ [as the distance between screen and slits is 2D

In the 2" figure as there is a material between slit and screen there will be shift of
central fringe

The shift =y = M
From the question y = /3

Dip=1)t __ 2D

il o
(p— 1)t =2X
A=(p—1)3

b | ==

Now= (1.6 — 1) x 1.8 x 107° =2}

_ 18x 107" %06

A = 540 nm
2
Correct option is 2.
Q.3 Aray of light is incident from a denser to a rarer medium. The critical angle for total internal

reflection is 8, and the Brewster’s angle of incidence is 8,5, such that
sin 0;~/s1n 6,5 = np = 1.25. The relative refractive index of the two media is :

Option 1:
0.2

Option 2:
0.4
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Option 3:
0.8

Option 4:
0.9

Correct Answer:
0.8

Solution:
. iy
sinfl,, = —

Hd
{1 = refractive index of the rarer medium.
{44 = refractive index of the rarer medium.
In the case of Brewster’s angle
r =90 — 91;3
From Brew's law: ji4. 8in #;3 = i, sinr

sin f; Ly .
B _ Hr o tan bp = fr

cosfhp g o

sinfg = LI{ZJ

- sin f;,

" sinflp

2

py + Iu,{zf = 1.538“{2{
- 2 2

or 0.638ud” = p;

B — V0638 =038

fd

Q.4 An object is at a distance of 10 cm from a mirror and the image of the object is at a distance
of 30 cm from the mirror on the same side as the object. Then nature of the mirror and its
focal length is:

Option 1.
Convex, 15cm

Option 2:
Concave, 1.5cm
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Option 3:
Convex, 7.5cm

Option 4:
Concave, 7.5cm

Correct Answer:
Concave, 7.5cm

Solution:
As we learn

Sign Convention -

1) All distance are measured from pole.

2) Distance measured in the direction of incident rays are taken as positive.

CAREERS 3600 s

3) Distance measured in the direction opposite to that of incident rays are taken as negative.

4) Distance above the principal axis as positive and below the principal axis as negative.

u=-10cm
v =-30cm from sign convention

from mirror formula

1 1 1 1 1 -4
f v w30 10 30
f=-75cm

since focal length is negative hence its mirror concave

4‘ www.careers360.com } fﬁwtolnd@(t,
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Q.5 A light ray is incident on a glass sphere of refractive index ;; — «,./E at an angle of incidence
600 as shown the total deviation after two refraction is

Option 1:
300

Option 2:
450

Option 3:
759

Option 4:
600

Correct Answer:
60°

Solution:

At point A:

1.sin 60" = v@sin r
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from symmetry

= = 30"

Apply snell's law at B

l.sine = v3sinr =

o5
e

— e = 60"
6, = 60" — 30" = 30"
0y = e —r' = 60" — 30" = 30"

" total deviation =60°

Q.6 A right angled prism of apex angle 4% and r. i. 1.5 is located in front of vertical plane mirror
as shown in fig.A horizontal ray of light is falling on the prism. Find the total deviation
produced in the light ray at it emerges second time from the prism:

d-\.'l

|

Option 1:
8% cw

Option 2:
6% cw

Option 3:
180° cw

Option 4:
1760 cw

Correct Answer:
1760 cw

Solution:
As we learn

Deviation from thin prism -

d=(u—1)A
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- wherein
Applicable when A is very small

(i.e. thin prism)

Deviation produced by prism is

0

(—1)A = 2ew

Angle of incidence of mirror is ;, so deviation produced by mirror is

6y = m — 26; = 176"cw

deviation produced by the prism for second refraction is
8y = 2" Aew

Net deviation is 176° cw

Q.7 The focal length of the objective and the eyepiece of compound microscope are 2cm and 3cm
respectively. The distance between the objective and eyepiece is 15 cm. The final image formed by
eyepiece is at infinity the distance (in cm) of the object and image produced by the objective,
measured from the objective lens are respectively.

Option 1:
2.4and 12

Option 2:
2.4 and 15

Option 3:
23and 3

Option 4:
23and 12

Correct Answer:
2.4 and 12

Solution:
As we learnt

Length of compound microscope -
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'» = Image distance from objective.

il = Object distance from eyepiece

fo=2m  f.=3cm

[=15cm

Final image formed at infinity hence image formed by objective is at focal point of eyepiece
u. = f. = 3em

v, =1 — f. = 12em

For objective:

v, = 12em f, = 2em
1 1 B 1

vg tg fo

1 1 B 1

12wy 2

or

1 - 1 B 1—6

wg 122 12

or,

g = —2.4dem g = 12cm
Q.8 Planck's constant (h), speed of light in vacuum (c) and Newton's gravitational constant (G) are

three fundamental constants. Which of the following combinations of these has the
dimension of length?




Option 4:
| Ge

Ve

Correct Answer:

vhG

32

Solution:
As we learnt in

To convert a physical quantity from one system to other -

ny [ug] = na [us]
- wherein
it b r
My Ly T
o =" — —
SRR I VA B N R

L = hlf? Gl,’? . r:—iiﬂ

As a research tool to derive new relation -

Use the method of dimensional analysis between the quantities can be derived

G = [MT Y

Let Length [K] o [h]" [CTY [G]

(h] = [ML*TY] ,C = [L'T]
G=[M'LT
Comparing Power of both sides

17 [T G

4| www.careers360.com I { Back to Index # )
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Q.9 P

A physical quantity of the dimensions of length that can be formed out of ¢, G and is (c

4z,

is velocity of light, G is universal constant of gravitation and e is charge)

Option 1:
2
o2
|G
dme,
Option 2:

1 2
2 | Gdre,

Option :)3:
o2

b=

B =

T
c  dweg

Option 4:

1 2 3
= 47z,
Correct Answer:

1
1 S
— [G ‘ ]
o= 47wz,

Solution:
As we learnt in

Time period of a simple pendulam -

T = Km*1*g"

Equating exponents of similar quantities
a=0 b=1/2 c=-1/2

“T=2m \/ﬂ

- wherein

T = time period

| =length

g = acceleration due to gravity
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2
=

= [F x d’] = ML*T?

4qreo
G=MLT?
C =L

2 X
o (— ) PqacT
Arean

[LJ ] — [Jj(ﬂir—ﬁ]!-‘[lf—] L:iT—E]r;[LT—J ]J'

on comparing both sides we get

1 Gé?

— C”"E

] 12

4men

Q.10  |f the magnitude of sum of two vectors is equal to the magnitude of difference of the two
vectors, the angle between these vectors is:

Option 1:
00

Option 2:
90°

Option 3:
45°

Option 4:
180°

Correct Answer:
90°

Solution:
As we learntin

Parallelogram law of vector Addition -

If two vector are represented by both magnitude and direction by two adjacent side of parallelogram taken from
same point then their resultant is also represented by both magnitude and direction taken from same point but by

diagonal of parallelogram.

- wherein
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Represents law of parallelogram vector Addition

i8] = i+
A2+ B —2ABcos# = A+ B+ 2ABcost
4ABecostt = 0

(

osfl = —— = 0 =90
oS JAB

Q.11 The horizontal range and the maximum height of a projectile are equal. The angle of
projection of the projectiles is:

Option 1:
f = tan ! [l]
4

Option 2:
f = tan " '(4)

Option 3:
fH =tan'(2)

Option 4:
f = 45"

Correct Answer:
= tan~1(4)

Solution:
As we learnt in

Horizontal Range -
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Horizontal distance travelled by projectile from the point of projectile to the point on ground where its hits.

.
1 sin 20

g

A=

- wherein
Special case of horizontal range

For man horizontal range.

6 =45°
w?sin 2(45) wlx 1 o?
R'.In.rt;r- - — -
q g g
R=H
wlsin2f B u? sin’d
g 2
tanfl = 4 == f = tan"14

Correct option is 2.

Q.12 Aparticle moves so that its position vector is given by ¥ = cos wt T + sin wt if. Where wis
a constant.

Which of the following is true?

Option 1:
Velocity and acceleration both are perpendicular to ;.
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Option 2:
Velocity and acceleration both are parallel to .

Option 3:
Velocity is perpendicular to " and acceleration is directed towards the origin.

Option 4:
Velocity is perpendicular to ;7 and acceleration is directed away from the origin.

Correct Answer:
Velocity is perpendicular to 7 and acceleration is directed towards the origin.

Solution:
As we learnt in

Vector or cross product -

Vector or cross product of two vector _-T & B‘ written as 4  [4 is a single vector whose magnitude is equal to
product of magnitude of _T & B‘ and the sine of smaller angle{& between them.

Ax B=ABsin®

- wherein

axb

b g laxbl

a

Figure 6 shows representation of vector or cross product of vectors.

shows representation of vector or cross product of vectors

= coswti+sinwti

For two perpendicular vectors

—

V=40

dr . . . . .
— =V =V=—w (sm wt i — coswt 4'.)
dt

and 7 7 — ()
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So, velocity is | torand g is directed towards the origin.

Correct option is 3.

Q.13

A projectile is fired from the surface of the earth with a velocity of 5ms-! and angle § with
the horizontal. Another projectile fired from another planet with a velocity of 3 ms™ at the
same angle follows a trajectory which is identical with the trajectory of the projectile fired
from the earth. The value of the acceleration due to gravity on the planet is (in ms2) is:
(given g = 9.8 ms™?)

Option 1:

3.5

Option 2:

5.9

Option 3:

16.3

Option 4:

110.8

Correct A
3.5

Solution:

nswer:

As we learntin

Horizontal

Range -

Horizontal distance travelled by projectile from the point of projectile to the point on ground where its hits.

A=

- wherein

.
1 sin 20

g

Special case of horizontal range

For man horizontal range.

6 =45°
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. o 2 . &
u“sin 2(45) w*x 1 wu®
R?rm;r- — — —

9 g 9

Range should be equal

2 2 gin 2
ugsin 26  u,sin 26 (P —s plant, e — earth)
24 29y

- . ) .
5 % sin 26 37 % sin 26

2% 08 2,
9.8x0
p=—0r = 3.52 m /s

Correct option is 1.

Q.14 Out of the following options which one can be used to produce a
propagating electromagnetic wave?

Option 1:
A charge moving at constant velocity

Option 2:
A stationary charge

Option 3:
A chargeless particle

Option 4:
An accelerating charge

Correct Answer:
An accelerating charge

Solution:
As we learnt in

Total radiant Flux (Power) -

qEHE
P = .
Greyc?
g = Charge
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it = Acceleration of particle
¢ = Speed of light in vacuum
- wherein

The accelerated charge particle produce EM wave. P is total radiant flux emitted by charge at any instant.

Electromagnetic wave can be produced by an accelerating charge.

Q.15  The transition from the state n =3 to n = 1 in a hydrogen like atom results in ultraviolet
radiation. Infrared radiation will be obtained in the transition from:

Option 1:
3—=2

Option 2:
4 —2

Option 3:
4—3

Option 4:
2—1

Correct Answer:
4—3

Solution:
As we learnt in

Infrared Waves -
Frequency Range 3 « 1(!!Hzto 4 « 104 Hz
- wherein

Wavelength Range 7500 4” to 1 mm

Energy diffference for infrared radiation will be smaller than those ultraviolet region.

Transition corresponding to Infra red region is:

4‘ www.careers360.com } { Back to Index # ) 59 —



CAREERS 360 ~
1 1 4 )
Ly =R(1-1) or A=—%=1203nm(UV)

2 1:—
” }lll 1 1 36
3—?2;121’?(———) or A — —

4 9 SR
35
A = — x 91 nm = 648 nm(visible region)
5
1 1 1
452 =R R—
D (4 15)
16 16
A= e 91 nm = 480 nm(visible)
1 1 1 T
14—3 —=R|-——)=R(—
i) 0 15) vy
:E—Exglnm_m?‘?nm}'ﬁ
TR 7

Correct option is 3.

Q.16 |n an electromagnetic wave in free space the root mean square value of the electric field is
E, s = 6V /m. The peak value of the magnetic field is:-

Option 1:
2.83 % 1075

Option 2:
0.70 x 10757

Option 3:
423 % 1075%T

Option 4:
1.41 % 1075T

Correct Answer:
283 x 107°T

Solution:
As we learnt in

Relation between Eo and Bo -
E, =cB,

- wherein

E = Electric field amplitude

B, =Magnetic field amplitude
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C= Speed of light in vacuum

Erms=6 V/M
peakvalue B, = E_ 5= (141)6 V/m =846 V/m
w 8.46 B
magneitc field peak value 5, = ———T1T = 2.82 » 107°T
3 x 10°
Q.17

, I
From a sphere of mass M and radius R, a smaller sphere of radius - is carved out such that

the cavity made in the original sphere is between its centre and the periphery. (See figure).
For the configuration in the figure where the distance between the centre of the original
sphere and the removed sphere is 3R, the gravitational force between the two spheres is :

Option 1:
411G M*?

360012

Option 2:
11GM?

Option 3:
59G M

Option 4:
GAM?
225 R

Correct Answer:
41G M2

36002

Solution:
As we discussed in

Newton's Law of Gravitation -

11111719

Fa >
rd
G mymo
F="——-
re
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F — Force

{7 — Gravitalional constant
11, s — Masses

r — Distance between masses
- wherein

Force is along the line joining the two masses

Volume of removed sphere

4 R, 4 4.
Vremoved = — T | :I'iZ—i'l'f?'ill

4 . 4 1 4 .. T,
Vremain ZETRIi - E?—Ril‘g‘] — E?—RIEng
Therefore the mass of removed sphere and remaining sphere are at respectively — \{ and i_‘lf
S 8
. GMYE  GExiM 11 GM?
" 9R? (ZR)2 3600 R

Q.18 When 10*° electrons are removed from a neutral metal plate, the electric charge on it is

Option 1:
—1.6 C

Option 2:
+1.6C

Option 3:
e

Option 4:
¥

Correct Answer:

+1.6C

Solution:
As we Learned

Electric charge -The loss of electrons gives a Positive charge.
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Byusing = ne = @ = 10" x 1.6 x 107" = +1.6 C

Q.19 when a body is earth connected, electrons from the earth flow into the body. This means the body is

Option 1:
Unchanged

Option 2:
Charged positively
Option 3:

Charged negatively

Option 4:
An insulator

Correct Answer:
Charged positively

Solution:
When a positively charged body is connected to the earth, electrons flow from earth to body and the body becomes
neutral.
I
-
e

Q. 20 Two copper balls, each weighing 10g are kept in air 10 cm apart. If one electron from every 10°
atoms is transferred from one ball to the other, the coulomb force between them is (atomic weight of
copper is 63.5)

Option 1:
2.0 % 109N
Option 2:
2.0 % 107N
Option 3:
2.0 % 10°N
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Option 4:
2.0 x 10°N

Correct Answer:
2.0 x 10°N
Solution:
As we learned

Properties of Charge -
Transferable
- wherein

It can be transferred from one body to another.

Number of atoms in given mass = l—ﬂ_ % 6.02 x 10% = 948 % 10%

3.0

A B
fe—— 10 cm —

0.48 % 10%

Transfer of electron betweenballs =~~~ — 48 w 1(]“3

10°

Hence magnitude of charge gained by each ball.
Q=948 x 10 x 1.6 x 107 =0.015C

DDEn

]2 =2 x 10°N

Force of attraction between the balls F' = O 1Dﬁ

Q.21 The electric field near a conducting surface having a uniform surface charge density & is
given by

Option 1:

7
— and is parallel to the surface
.'_"{]

Option 2:
2

and is parallel to the surface
.'_"{]
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gption 3:

— and is normal to the surface

.:{]

Option 4:

2o

— and is normal to the surface

Correct Answer:

r

— and is normal to the surface

Solution:
As we learned

Surface charge distribution -

() — charge per unit Area

Q C

9
T=——=—=0_m""

- wherein

-

-k

A

e e e

::’.: * *‘k ;

e
55- * A Jri (Plane sheet, sphere, cylinder etc)
x :

o Xy

XXy
X
-.’:ars: * & :

T
Electric field near the conductor surface is given by — and it is perpendicular to surface.

The correct option is 3.

Q. 22 The current produced in wire when 107 electron/sec are flowing in it
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Option 1:
16 x 107524

Option 2:
1.6 x 10124

Option 3:
1.6 % 107 A

Option 4:
1.6 x 10724

Correct Answer:
1.6 x 107124

Solution:

i = % = ”f—r —107x16x 107 =16x%x10"" A

Q.23 Acylindrical piston of mass M slides smoothly inside a long cylinder closed at one end,
enclosing a certain mass of gas. The cylinder is kept with its axis horizontal. If the position is
disturbed from its equilibrium position, its oscillates simple harmonically. The period of the
oscillation will be

Option 1

T =2 V’x[%]

Option 2.

T =27 \Vf[%]
Option 3

f=2r \.'f[fih]
Option 4.

T =2mvMPhA

oy

Correct Answer:
[ Mh

T = Zﬂ‘v' [ﬁ]

Solution:
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Let the piston be displaced through distance & towards left, then volume decreases, pressure increases.
If A P isincrease in pressure and A is decrease in volume, then considering the process to take place
gradually (i.e. isothermal)

PVi = PV,

— PV = (P+ AP)(V — AV)
= PV = PV + APV — PAV — APAV

= APV — PAV =0 (neglecting APAV)

L

. . P
= ﬂplf_-”."l = plf_.'-l;a:J = AP = T

This excess pressure is responsible for providing the restoring force { F) to the piston of mass }/.

HenceF:&P-;q:?

;

Comparing it with|F| — e = k= M = ?
;

[PA ATh
r] — f — '-.-":,'I— f
= W=\ =1 =2\ 53

Q.24  Asimple pendulum has a time period T in vacuum. Its time period when it is completely
immersed in a liquid of density one-eight of the density of the material of the bob is

Option 1:

Option 3:

/3
Vs'
O;I)Lion 4:

/8
Vet

Correct Answer:

—

[ 5
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Solution: -
'
Invacuum, T = 27, [ —
Vg

Let 17 be the volume and [’ be the density of the mass of the bob.

Net downward force acting on the bob inside the liquid

= weight - upthrust

Vipg

o0 =1

’ P
= Vpg—Vig=
pg— V39

So, time period of the bob inside the liquid

Q.25  The charge flowing through a resistance R varies with time t as Q = at - bt?, where aand b
are positive constants. The total heat produced in Ris:

Option 1:
a’R
6h

Option 2:
a’R
3b

Option 3:
R

2h

Option 4:
R

b

Cprrect Answer:
(1 o R
515

Solution: .
Q) = at — hi?
I =dQ/dt = a— 2bt

. @
I =0 fort =1t = — e, current flows from t=0 - t=t,

20 r 5
K1
the heat produced is [ ;jZR(ff_ = “
40 6b
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Q.26 A potentiometer wire is 100 cm long and a constant potential difference is maintained
across it. Two cells are connected in series first to support one another and then in opposite
direction. The balance points are obtained at 50 cm and 10 cm from the positive end of the
wire in the two cases. The ratio of emf'sis:

Option 1:
5:1

Option 2:
5:4

Option 3:
3:4

Option 4:
3:2

Correct Answer:
3:2
Solution:
Given that,
Length =100 cm
The emf when the two cells are connected in series then the balance point is 50 cm.
Ey + Es =50 (D)
The emf when the two cells are connected in opposite direction then the balance pointis 10 cm.
Ey — Ey =10 i (]))
From equation (1) and (Il)
Using elimination method we get,
E; =30
Es =20
Now, we will find the ratio of Ex and Ez
Ei 3
By 2
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Q.27 A potentiometer is an accurate and versatile device to make electrical measurements of
E.M.F. because the method involves :

Option 1:
cells

Option 2:
potential gradients

Option 3:
a condition of no current flow through the galvanometer

Option 4:
a combination of cells, galvanometer and resistances

Correct Answer:
a condition of no current flow through the galvanometer

Solution:
As we learnt in

Potentiometer -
It is a device used to measure e.m.f of a given cell and to compare e.m.f's of cells
- wherein

It is also used to measure internal resistance of given cell

-

Ry

=

&rn.
I

-
-
—

Primary |
circuit g
A B
Secondary— 1,

cireuit _£|

Because the method involves a condition of no current flow through the galvanometer the device can be
used to measure P.D internal resistance of a cell and compare emf's of two sources.

Q.28  The resistance of a wire is 'R' ohm. If it is melted and stretched to 'n' times its original length,
its new resistance will be :
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Option 1:
nR

Option 2:
R

n

Option 3:
nZR

Cl_)ftion 4:
n?

Correct Answer:
nZR

Solution:
As we learnt in

Resistance formula -

[ m [
R —= O0— = —
p A nelr A
- wherein

f = resistivity of material

1 = Number of free electrons per unit volume.

According to the question, |, = nly

Rg ﬂ.zflz s Rg 3
—_— = = n-
Ry I* Ry

— Rg = ﬂ.le
Ry =Rand Ry= R’
" R'=n’R

(Back to Index =)
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Q.29  The potential difference (V4 - Vg) between the points A and B in the given figure is

20 3V 10
\V 4 V
&> AMWWM—| MM———¢

A 1=2A B

Option 1:
-3V

Option 2:
+3V

Option 3:
+6V

Option 4:
9V

Correct Answer:
+9V

Solution:
As we learnt in

Potential difference -

The voltage accross the terminals of a cell when it is supplying current to external resistance is known as
Potential Difference .

- wherein
V=IR

B—ae
- .-"|'| \ k) = 'l L —
Va  1=28 Vg
Vap =Va — Vg

=2 % 243+1 K 2=9V

Q.30  Afilament bulb (500 W, 100 V) is to be used in a 230 V main supply. When a resistance R is
connected in series, it works perfectly and the bulb consumes 500 W. The value of R

Option 1:
230 (2
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Option 2:
46 ()

Option 3:
26 ()

Option 4:
13 ()

Correct Answer:

26 ()

Solution:

CAREERS 3600 s

Q.31 Acell having an emf = and internal resistance r is connected across a variable external
resistance R. As the resistance R is increased, the plot of potential difference V across Ris

given by:

(‘Back to Index =}
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Option 3:
v
U —
R
Optign 4:
E Sawealaa
V
U ——w—
R
Correct Answer:
E ....................... ST re
V
¢ R
Solution:
E r
| e
I &
"'-u".l".'"r
R
E
Current in the circuit | =
R+r
B . E
The potential difference acrossR: V' = IR = R
R+r
When,
R=0 V=0

R=0oc, V=EFE

Hence the correct option is 2.

Q.32 |f Ny is the original mass of the substance of half life period t1,2 =5 years, then the amount
of substance left after 15 years is
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Option 1:
No/8

Option 2:
No/16

Option 3:
No/2

Option 4:
No/4

Correct Answer:
No/8

Solution:
As we learnt in

Number of nuclei after disintegration -

N = _-"%".[]f"_M or 4 = _-'-Jl.[]f"_)'tf

Number of nucleon activity at a time t is exponentional function
Now,

N, is the initial amount of substance and N is the amount left after decay.
. AT A7 f1yT

Thus, N = _-THJ (E)

n = number of half-lives = - = T =3

. . . SR
Therefore, N = N, [%) = *“EJ

So,

-"‘"rrr)

—

al

N =

Q.33  |nthe nuclear fission reaction,

fH -|-:]j H _}-ﬁ H e + n given that the repulsive potential energy between the two nuclei is
~ T.T% 10~ the temperature at which the gases must be heated to initiate the
reaction is nearly

[ Boltzmann's constant t — 1.38 x 1[3_"“1}_,;!‘:.']

Option 1:
107K
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Option 2:
10°K

Option 3:
10°K

Option 4:
10K

Correct Answer:
10K

Solution:
As we learnt in

Nuclear fission -

eg U ST 140V + 20

) value

= [I\(ﬂf[_-' + ﬂfﬂ] — (M; + My + Zﬂf?l]] C?

- wherein

In nuclear fission neutron trigger the reaction & in the process more than one neutron is released.

3.
At temperature T, the kinetic energy is aj'i_ T.

3 _
ahT — 7T x 1071

TTx 2% 107H

= : 3.7 x 10°K
3% 1.38 x 10723

T

Correct option is 4.

Q.34  The diagram shows the energy levels for an electron in a certain atom. Which transition
shown represents the emission of a photon with the most energy?

n=4
s v n=73
¥ __ p=2
i n=1
I I I Iy
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Option 1:
I

Option 2:
1T

Option 3:
111

Option 4:
v

Correct Answer:

I

Solution:
As we learntin

Energy emitted due to transition of electron -

. 1 1
AE = Rhez® ( — —)

ne?  on?

] =11
— = H=z"
A (n.?;2+n.f2)

- wherein

R = Rhydberg constant

n; = initial state
ny = final state

Highest difference of energy is betweenn=1and n=3.

1
Accordingto AE = E{]:z — — . Correct option is lll. Since | is absorption of photon.
n;

= .
| T

Correct option is 3.

Q.35  For which of the following Bohr model is not valid?

Option 1:
Hydrogen atom
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Option 2:
singly ionised helium atom ( He ™)

Option 3:
Deuteron atom

Option 4:
singly ionised neon atom ( Ne™)

Correct Answer:
singly ionised neon atom ( Ne™)

Solution:
Bohr's theory is applicable to hydrogen-like atoms (single electron system).

But \ e does not have one electron

So Bohr model is not valid for A+

Q.36  Anucleus disintegrates into two nuclear parts which have their velocities in the ratio 2:1 The
ratio of their nuclear sizes will be

Option 1:
2101

Option 2:
1: 312

Option 3:
3121

Option 4:
1 - al/3

Correct Answer:
1. ol

Solution:
From conservation of momentum
m1Vvq = MV

m oo A

Hence, A1vq = Aovay
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A_wm_ 1
As - " 2
R = R.[]_-'-lj“i

Correct option is 4.

Q.37  Pphotoelectric emission occurs only when the incident light has more than a certain
minimum:

Option 1:
frequency

Option 2:
power

Option 3:
wavelength

Option 4:
intensity

Correct Answer:
frequency

Solution:
According to Einstein’s photoelectric equation

Kmax = hv — hvy

since Wnay 18 + ve. the photoelectric emission occurs only if

ho = hvg or v = vy

The photoelectric emission occurs only when the incident light has more than
a certaln minimum frequency. This minimum frequency is called threshold
frequency.

Q.38  Electron used in an electron microscope are accelerated by a voltage of 25 kV. If the voltage
is increased to 100 kV then the de-Broglie wavelength associated with the electrons would

Option 1:
increase by 2 times

Option 2:
decrease by 2 times
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Option 3:
increase by 4 times

Option 4:
increase by 4 times

Correct Answer:
decrease by 2 times

Solution:
As we learnt in

De - Broglie wavelength with charged particle -

\ h B h

B V2mE N v 2mE
\ = h

B VW 2mgu
- wherein

E — Linetic energy of particle

q — charged particle

y — h e s 1

B v 2meu - «./F
W 11
N Vw Va2

*. wavelength decreases by a factor of 2.

CAREERS 3600 s

Q.39  Two Carnot engines A and B are operated in series. Engine A receives heat from a reservoir
at 600 K and rejects heat to a reservoir at temperature T. Engine B receives heat rejected by
engine A and in turn rejects it to a reservoir at 100 K. If the efficiencies of the two engines A

ne
and B are represented by nA and nB, respectively,then what is the value of — ? (Work

output is same for both)

?gtlon 1:

-q|

A

(Back to Index =)
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Option 2:

—_
i}

Option 3:
1

§

r.u|

Option 4:
D
12

[

Correct Answer:

i

T

Solution:
As we learnt

Efficiency of a carnot cycle -

v,
H_Ql_ T

T and T, arein kelvin

- wherein
1] = Source temperature

T35 = Sink Temperature

(T = T13)

(Back to Index =)
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600k
Lm
A }—
1' oz
r
Q2
O—
\ Q3
100k
T w )
ny=1-—=—
4 600 O
100 w w
np=1-— = — =
5 T Oy O —u
_ Moo 1
'?”3_ - T E-l:]l J_
w
from egn1:
100 1 1—
fﬁ,r;:l—T: T 1: T
[ GO0
600 100 700 i
R e ’T:z or T = 350K
Lo 12
14 1 — [:«EIT T

Q.40  Agasis compressed is isothermally to half its initial volume. The same gas is compressed
separately through and adiabatic process until its volume is again reduced to half. Then:

Option 1:
Compressing the gas isothermally will require more work to be done.

Option 2:
Compressing the gas through adiabatic process will require more work to be done.
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Option 3:

Compressing the gas isothermally or adiabatically will require the same amount of work.

Option 4:
Which of the case (wheather compression through isothermal or through adiabatic process) requires
more work will depend upon the atomicty of the gas.

Correct Answer:
Compressing the gas through adiabatic process will require more work to be done.

Solution:
As we learntin

Comparision between isothermal and adiabatic process in compression -

P1
.
- = -
b . s 1
\ v
- e .l
- wherein

Wadia = Wisothermal

R’H’fi{t > H.ﬁﬂﬁhfi?'ﬂ’“tf

Truﬁu = Tisof. heramanl

Consider the P-V indicator diagram shown below.

by
b
b
N
- =
V2 iy Y

ia — Isothermal process
ib — Adibatic process

Since slope of adiabatic process is greater than slope of isothermal process.
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Work done under adiabatic process is greater than work done under isothermal process as area under ib

is greater than area under ia.

Q.41 my m,

— T Ty ———— =
@Z}~ 1cl - =@

Two hypothetical planets of masses my and m, are at rest when they are infinite distance
apart. Because of the gravitational force they move towards each other along the line joining

their centres. What is their speed when their separation is ‘d’ ?

(Speed of m; is 11y and that of m, is )

Option 1:
it = g

Option 2:
20
iy = Myy | ——————
= l\.‘ d(my + ms)

Option 3:
| 2a

vy = Mgy | ——————
\.‘ d(mq + ma)

Option 4:
(2037
Uy = 1711 VI

g

Correct Answer:
27
iy = M4 | ——————————
. 1\.‘ d(my + ms)

Solution:
Initial energy of the system =0

. J. > J. P GJ!] .1!2
Final energy=§_‘u'J T,sj"' + E_‘[le,; S
From conservation of energy
1 IR | 9 G MM _
E_UJL-J" + 5_1121»; = 1

From conservation of Linear Momentum
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2 —1mM1U] 9 2 ymo
myv] + maf - Te
M2 d

mimav} +mivy  2Gmyms 2G
= =] = ma

Mo il

2G

Similarly vy = mq | ————
- W d(my + my)

d(my + ma)
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Q.42  ‘n"moles of an ideal gas undergoes a process A - B as shown in the figure. The maximum

temperature of the gas during the process will be :

£

ZP{n----------f’”’\
2 EERSE R

Vo 2Vp V

Option 1:
9PV

In R

Option 2:
3PV

2nhi

Option 3:
9P Vo

2niR

Option 4:
9PV

nh

Correct Answer:

9FaVo
An R

Solution:

At any point between A & B, we can write relation between P & V by using the equation of the straight line

.o 2 =W
Vot =" p_sp
0= EH]( b)
. . —W
V—V,=—2(p_2p,
i 2 ( )
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B e
P (?ﬂ“) +2lh =V - 1j
P =22 -av)
Vo

From ideal gas equation

PV =nRT
nklT —-F
== = V' — 3V
v T ( o)
—Pll_] 7 -
T = Ve — 3V
n.RH]( ov)
. od
For temperature to be maximum at any point ¥l =10
v
- 2V -3V, =0
A
V=22
2
_—'D{J 9 73 9 7 —'D{J = 7
T = _1__."_. _ _1__."_. e __."_.
T B RV, (4 v gl nRV; 4 °

The correct option is 1.

CAREERS 3600 s

9 RW
4 nR

Q.43 The molar specific heats of an ideal gas at constant pressure and volume are denoted by Cp
and C,, respectively. If
!
T = —F and R is the universal gas constant, then C, is equal to:
.'1.,'
Option 1:
R
ption 2:
1+ o
1— i
Option 3:
R

(Back to Index =)
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Option 4:
(v —1)
R
Correct Answer:
(v —1)

Solution:

Cp—Cy=R———(1)

Divide equation (1) by C, we get

G _|_R
T, s
R
:_‘:‘.:-—:"—J_
Cy
:_‘:::-CT!.:—R_
v—1

Q.44  When 100 g of a liquid A at 100°C is added to 50 g of a liquid B at temperature 75°C , the
temeprature of the mixture becomes 90°C. The temperature of the mixture (in °C), if 100 g
of liquid A at 100°C is added to 50 g of liquid B at 50°C, will be :

Correct Answer: 80

Solution:

Specific Heat -

Q
m.Af

- wherein

C = specific heat

Af =Change in temperature
m = Amount of mass

For (1)

100 % Sy x (100 —90) =50 x Sg x (90 — 75)
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1'5 ) 3 — ’
?bg = EbB “a I':J_]

Sa=
now for (ll)

100 x Sy x (100 =T) =50 x Sp x (T — 50)
— 28,(100 = T) = Sy (T — 50)-- - (2)

From (1) & (2)

2 x _El % (100 — T) = (T — 50)
3(100 — T) = 2(T — 50)

300 =37 =27 — 100
400 = 5T

T = 80°C

Q.45  Two identical beakers A and B contain equal volumes of two different liquids at ()°(" each
and left to cool down. Liquid in A has density of & x 1[]21:_1};‘-}'”3 and specific heat of
2000 .J ;;g—lj’{—l while liquid in B has density of | (* kg " and specific heat of
4000 J kg‘lj'{_l which of the following best describes their temperature versus time
graph schematically ?(assume the emissivity of both the beakers to be the same)

Option 1:
60°C 4
|] J I"\‘

N\
Tg e

| t—»

Option 2:
60°C +
T A _aﬂd B

f

| t—
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Option 3:
60°C
T [W.B
NS

| t—

Option 4:
60°C T
T A
\'\-\.
1 |BN=

| —

Correct Answer:

60°C
T [W.B
b e
A S

| {—

Solution:

Newton's Law of Cooling -

dlf
W oo—0
dtﬁ( b)

- wherein

Temperature difference is not very large.

From given

PA < 0B,

= Mg << Mmpg.
and=r 54 < 5.

By newtons law of cooling

—dI"  4oeA T (T — 15)

fdt s
—dT 1
= n—
dt  ms
atf =1

(Back to Index =)
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T 1

—(—)p o
dt mpsp

and we know

MASy < Mpsp

So slope of T v/s t curve for A is more than B.
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Q.46 A magnetic needle of magnetic moment 6.7x1072 AmZ and moment of inertia 7.5x1076 kg m?
is performing simple harmonic oscillations in a magnetic field of 0.01 T. Time taken (in
seconds) for 10 complete oscillations is :

(give answer till 2 decimal places)

Correct Answer:
6.65

Solution:

As we learned in

The time period of Oscillating Bar Magnet -
[T

T::Z?Tlvl"m

Using

I =7.5% 10 "kgm?
M =6.7 x 10 °Am”
BE=01T

we get T=0.665s

For 10 oscillations, total time taken =t =6.65s

(Back to Index =)
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Q. 47 A wire carrying current | is tied between points P and Q and is in the shape of a circular arch
of radius R due to a uniform magnetic field B (perpendicular to the plane of the paper,
shown by xxx) in the vicinity of the wire. If the wire subtends an angle 2&}; at the centre of
the circle (of which it forms an arch) then the tension in the wire is :

.-ﬁ“"?d_
l—,fxxB X;\\f
XX x| xx xQ
: /R
HD,’
=l

Option 1:
IBR

Option 2:
BR

sin &y

Option 3:
IBR

2 5in 6y

Option 4:

IBR 6y
sin B

Correct Answer:
IBR

Solution:
As we learned in

Total magnetic force -

—=i[— x —)
F L B

(Back to Index & )
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For the are to be in equilibrium, F' = 27T sin

= F=1I(2Rsinfh) x B .

2T sinfly = [2Rsinfy = B
=T =1RE

Q.48 Three straight parallel current carrying conductors are shown in the figure. The force
experienced by the middle conductor of length 25 cm is :

=30A 1L,=20 A

K 3em 5om

Lo

Y

=10 A

Option 1:
3x10% N toward right

Option 2:
6x 104 N toward left

Option 3:
9x10% N toward left

Option 4:
Zero

Correct Answer:
3x10% N toward right

Solution:

1,=30A 4 I=10A 4 | =204

Bem
3cm

Force due to wire one
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Fy = = % 25 % 1072 = 5 % 10~ towards right
2T 3= 107=
Force due to wire two
2% 1077 % 2 -
Fy = 'H{]IIEE = x 107" x 20 x 10 w 25 % 1072 =2 % 10! towards left

- 2Tro 5% 1072

Net force =3 x 10~* towards right

Q.49 The V-1 characteristic of a diode is shown in the figure. The ratio of forward to reverse bias
resistance is:

| (mA)

20

18

10¢-

=10
/] Volt)
—
Option 1:
10
Option 2:
1070
Option 3:
10°
Option 4:
100
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Correct Answer:
1076

Solution:

Forward Resistance

R _AV _ 01
F7"AT  10x 1078
Reverse bias Resistance — & — ﬂ = 1D7Q
Ai 1070

10
Ratio of forward to reverse bias resistance — H = 107"

- =
Correct option is 2.

Q.50  To get an output of 1 from the circuit shown in figure the input must be :

i
p—) >—
.. Y

Option 1:
a=0,b=1,¢c=0

Option 2:
a=1,b=0,c=0

Option 3:
a=1,b=0,c=1

Option 4:
a=0,b=0,c=1

Correct Answer:
a=1,b=0,c=1

Solution:

To get an output of 1, from the NAND gate

both input should be 1.
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c=1

Now Resultant of a & b should be 1.

a=10b=0)
or
a=0b=1 jandC =1
or
a=1.0=1

E

So the Correct option is 3.

Q.51 A Zenerdiode is connected to a battery and a load as shown below :

The currents |, Iz and I are respectively

4k A L
A >
[
) 1
60V — :EIU¥=VZ R; =2ki}
B

Option 1:
5mA, 5mA, 10 mA

Option 2:
15 mA, 7.5 mA, 7.5 mA

Option 3:
12.5mA, 5mA, 7.5 mA

Option 4:
12.5mA, 7.5 mA, 5 mA

Correct Answer:
12.5 mA, 7.5 mA, 5 mA

Solution:
In the given figure

Voltage across R = 2K(} is same as that across zener dioxide i.e 10V

Vi 10V
= Z _ = 5imA
l
i

B 2X10°
4‘ www.careers360.com
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Total applied potential = 60 V

.". Potential difference across 4K{} will be 50 V

50V

Current through 4K(} = ——
4 % 10%Q)

I =12.5mA
.. Current through diode

I, =1—-1; =125mA—->5mA="T75mA
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Q.52 A conducting circular loop is placed in a uniform magnetic field 0.04 T with its plane
perpendicular to the magnetic field. The radius of the loop starts shrinking at 2 mm/s. The

induced emf in the loop when the radius is 2 cm is:

Option 1:
4.8 v

Option 2:
0.8 uV

Option 3:
1.6m uVv

Option 4:
32T |”V

Correct Answer:
3.2 1 4

Solution:

Induced emfin the loop is givenby ¢ = — 5 - E where A is the area of the loop.

dt
So

r=2cm = 2 x 107%m
dr = 2mm = 2 x 10°m
dt = 1s

e=—0.04x3.14 x 2 x
e =0.32r x 107°V = 3.21 x 107V = 3.2muV
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Q.53 A condenser of capacity C is charged to a potential difference of V,. The plates of the
condenser are then connected to an ideal inductor of inductance L. The current through the
inductor when the potential difference across the condenser reduces to V, is

Option 1:
C(Vy—Vy)?

[T

L
Option 2:
C(Vi-V3)
L
Option 3:
C(Vi-V3)
L
Option 4: :
C(Vi-vj)\*
L
Correct Answer: :
C(vi-v3)\*
L
Solution:

Here,qo =CV1 and q=CV
When a charged capacitor is connected to ideal inductor, the discharge of capacitor is oscillatory.
The charge on capacitor at an instant t is given by, ¢ = gosinwt

where w = ——

Therefore, sinwt =

¢« _CV W
@ CVi W
Current through inductor is

_dg d

T dr

1/2 . o
1 A% [c (112—1;%]‘*-
Or.j = CLI  —— J_ — —: - =
' VIC [ (h) ] L

p . .2 1/
Lquﬁlnu;ﬂ = gow coswt = qow [1 — 8in” u.:t]
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Q.54  |n the given circuit the reading of voltmeter V; and V, are 300 volts each. The reading of the
voltmeter V3 and ammeter A are respectively

L C R=100Q
LTIk {

®

(=)
U/
220V. 50Hz

Option 1:
100V,2.0A

Option 2:
150V, 2.2A

Option 3:
220V,2.2A

Option 4:
220V, 2.0A

Correct Answer:
220V, 2.2 A

Solution:

V' and V5 are equal and out of phase with each other and thus get cancelled.
. . 220
Thus Vi = 220 Vandi = 00 — 22 A

Q.55  Aperson trying to lose weight by burning fat lifts a mass of 10 kg upto a height of 1 m 1000
times. Assume that the potential energy lost each time he lowers the mass is dissipated.
How much fat will he use up considering the work done only when the weight is lifted up?
Fat supplies 3.8x107 ] of energy per kg which is converted to mechanical energy with a 20%
efficiency rate. Take g=9.8 ms™:
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Option 1.
2.45x1073 kg

Option 2:
6.45x1073 kg

Option 3:
9.89x1073 kg

Option 4:
12.89x1073 kg

Correct Answer:
12.89x1073 kg

Solution:
As we discussed in

If only conservative forces act on a system, total mechanical energy remains constant -
K + U = E(constant)

AK +AU =0

AK =AU

Total work done by the person in lifting the weight = mgh
=10x 9.8 x 1x 1000
= 98 x 10%J
Total mechanical energy produced by burning 1 kg fat = (3.8 x 107] % .20 = 7.6 % 107

108
Total fat burn — _98 x 10 kg = 12.89 x lﬂ_df{{}
7.6 x 100 - :
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Q.56  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 '] and t'z. The values of 11 and ¥’z are approximately :

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

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

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

Option 4:
3.2m/sand 12.6 m/s

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

Solution:

tq Uy, = 10 % Ti
L. .
ty, = 10 x Ej = —ij My =M
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2
L
Uy = 11 X ij
L -
Ug Uy = U3 X —=1
V2
g ~

TTVE
104/3

2

F

AP, =0==mx (

)+ (2m x i] = 2m(

=>5V3 +5v2 = V3u, + —

On adding (1) and (2)

5(vV3—1) +10v2 = (V3 + 1)y

5(v/3 — 1) + 10v/2)

==1M =

V3+1

=> 1y~ 6.3 m/s

~6.0m/s

ﬂ_l;g — Eﬂf
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Q.57  Two stones are thrown up simultaneously from the edge of a cliff 240 m high with initial
speed of 10 m/s and 40 m/s respectively. Which of the following graph best represents the
time variation of relative position of the second stone with respect to the first? (Assume
stones do not rebound after hitting the ground and neglect air resistance, take g=10 m/s?

(Back to Index =)
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Option 1:
alva—y)m
20t-rr=mmms
t— 3 12 > t(s)
Option 2:
M=) m
240+
12 >1(s)
Option 3:
17> t(s)
Option 4.
Aly2—11) m
240F---------- ;
8 17 t)
Correct Answer:

17 t(s)

Solution:
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For the first stone time required to reach the ground is given by
L,

y = ut — Egt
. I 9

— 240 =10t — 5 x 10 x t°

. —240 = 10t — 5t7

5t7 — 10t — 240 = 0

(t—8){(t+6)=0

t =85

For the Second stone time required to reach the ground is given by

I 5
y = ut — Ef]‘.i

L o
y=mut — 5 et

1
— 240 = 40t — = x 10 % $2
coBtE — 40t — 240 =0
(t—12)(t+8) =0

t=12 5
for 0 <t < 8 sec — ape = 0
straight line x-t graph
for 8 <t < 12sec — ap = —g
downward parabola

Q.58 =
F 2
—[AlB ¢
[
Z
z
Z
Given in the figure are two blocks A and B of weight 20 N and 100 N, respectively. These are
being pressed against a wall by a force F as shown. If the coefficient of friction between the
blocks is 0.1 and between block B and the wall is 0.15, the frictional force (in N) applied by
the wall on block B is :
Correct Answer:
120
Solution:
Solution :
Given :
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Weights of bloes A =20 N

Weight of block B=100 N

As the blocks are at rest, both blocks must be in equilibrium.

Let the Friction force between the blocks be fiand between block B and wall be f2

F.B.D of the blocks :

lf1 ?fz
20N v lwow
From F.B.D,
F=N
f1 =20
f2= f1 + 100

= fo =20+ 100 = 120N

Q.59  Auniform disc of radius R and mass M is free to rotate only about its axis. A string is
wrapped over its rim and a body of mass m is tied to the free end of the string as shown in
the figure. The body is released from rest. Then the acceleration of the body is :

M Wall

LT

Option 1:
2mg

2m+ M

Option 2:
2Mg

2m+ M
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Option 3:
2Mg

2M +m

Option 4:
2mg

2M +m

Correct Answer:
2mg

2m+ M
Solution:
T =1
F - R=1In
mgR = (%R} + mRz) o
2mgR = (2m + M)R* x {

a — dmg
2m-+M
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Q.60  From a solid sphere of mass M and radius R a cube of maximum possible volume is cut.
Moment of inertia of cube about an axis passing through its center and perpendicular to

one of its faces is :

Option 1:
MR?

32v/27
Option 2:
MR2
16v/27
Option 3:
AMR?
937
Option 4:
AMR?
3vV3m
Correqt Answer:
AMR?
0\37

Solution:
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VT =
Mo 2 V3n

.". M.O.l. of the cube about the given axis.

M /3 2M

2
. 248 2
M TR (_TRJ _ 4MR?

I

6 6 937
Chemistry

Q.1 In a 0.2 molal aqueous solution of a weak acid HX, the degree of ionization is 0.3 .Taking K ¢
for water as 1.85 K molal!, the freezing point of the solution will be nearest to

Option 1:
—0.480°C

Option 2:
—0.360°C

Option 3:
—0.260°C"

Option 4:
+0.480°C

Correct Answer:
—0.480°C"

Solution:
Case of dissociation

HX = H" + X~

van't Hoff factor (i) =1+ (n—1lla=1+(2—-1)03=1.3
ATy =iy xm

&Tf = 1.3 x 1.85 x 0.2 = 04510

Freezing point of solution =-0.4810 °c.

Correct option is (1)
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Q.2 Two liquids X and Y form an ideal solution. At 300 K, vapour pressure of the solution
containing 1 mol of X and 3 mol of Y is 550 mm Hg. At the same temperature, if 1 mol of Y is
further added to this solution, vapour pressure of the solution increases by 10 mm Hg.
Vapour pressure (in mm Hg) of Xand Y in their pure states will be, respectively

Option 1:
200 and 300

Option 2:
300 and 400

Option 3:
400 and 600

Option 4:
500 and 600

Correct Answer:
400 and 600

Solution:_ _
P = Pixa+ Pixs

Given that 1 mole of Xand 3 moles of Y are present

] 1 3
XA = 0 XB T g
R T
550 = pf_"l X 1t pfr"g b T (1

After adding 1 mole y the vapour pressure is 560
- 1 4
560 = p x = +p x = (2)
Pa 5 Pp 5
By solving equation 1 & 2
pYy =400, pY = 600

Therefore, option(3) is correct.

Q.3 The Van't Hoff factor will be highest for:

Option 1:
Sodium chloride
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Option 2:
Magnesium chloride

Option 3:
Sodium phosphate

Option 4:
Urea

Correct Answer:
Sodium phosphate

Solution:
Van't Hoff factor for dissociation of strong electrolyte

NaCl n=2

CaCly n=3

Nas;POy n=4

NH;CONH; n=1

Na3PO, gives the maximum ions and hence it shows the highest Van't Hoff factor.

Therefore, option(3) is correct

Q.4 Resistance of 0.2 M solution of an electrolyte is 50 ). The specific conductance of the
solution is 1.4 S m™. The resistance of 0.5 M solution of the same electrolyte is 280 (). The
molar conductivity of 0.5 M solution of the electrolyte in S m2 molis:

Option 1:
5x 10

Option 2:
5x103

Option 3:
5x 103

Option 4:
5x 102

Correct Answer:
5x 104

Solution:
Specific conductance,

: ~ - . I —
~— 1 ASm =t = 1.4 x 1072 5em ! I
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Resistivity,

1 1
p=—

= Tax 102 e

zlrjf

Resistance, R=—

Now, for a 0.5 M solution, R=280 (}
1 1 1 1 .

h=—-=—=x—=— x50x14x 1072

p R A 280

= 2.5 x 107 Sem ™!

.". molar conductivity,

= £ x 1000 2.5 % 107% x 1000

C 0.5

— e o —
=5 Sem2mol !

- - — x —
=5 % 1074Sm%mol !

Therefore, the correct option is (1).

Q.5 The standard reduction potentials for Zn?*/zn, Ni2* / Ni and Fe?* / Fe are -0.76, -0.23 and -
0.44 V respectively.

The reaction X +Y2* — X2* + Y will be spontaneous when :

Option 1:
X=Ni,Y=Fe
Option 2:
X=Ni,Y=2Zn
Option 3:
X=Fe, Y=127n
Option 4:
X=7n,Y =Ni
Correct Answer:
X=7Zn,Y=Ni
Solution:

For a spontaneous reaction, E° must be positive.

So, E° = E° reduced constituent - E° oxidized constituent
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E° = (-0.23)-(-0.76)

[We get this by maximizing E°R and minimizing E°O]

Alternatively, we can also solve this qualitatively. Elements with a low value of SRP are good reducing
agents and therefore, can be easily oxidized. Also, elements with a low negative value of SRP are good
oxidizing agents and can be reduced easily. Keeping the above in mind, we can clearly see that

¥ = %n and %Y = Ni and the reaction is:

7Zn + Nit* — Zn?* + Ni
Therefore, option(4) is correct
Q.6 Aluminium oxide may be electrolysed at 1000°C to furnish aluminium metal ( At. Mass = 27
amu,1 Faraday= 96,500 Coulombs ) The cathode reaction is
AP 43 =AY

To prepare 5.12 kg of aluminium metal by this method would require

Option 1:
5.49 x 10'C of electricity

Option 2: .
1.83 x 10°C of electricity

Option 3:
5.49 x 101C of electricity

Option 4:
5.49 x 10! C of electricity

Correct Answer:
5.49 x 10'C of electricity

Solution:

h.12 '
Moles of A] —22x 1000

L

~ 190
. Moles of e =3 x 190 . Total charge = 3 x 190 x 96500

~ 549 % 10°C

Therefore, the correct option is (1).
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Q.7 6.02 % 102° molecules of urea are present in 100 mL of its solution. The concentration of
solution is:

Option 1:
0.1 M

Option 2:
0.02M

Option 3:
0.01M

Option 4:
0.001 M

Correct Answer:
0.01 M

Solution:
As we learnt in

Moles of solute

Molarity = — - —
: Vol. of solution(L)
- a1 M
no. of moles = M mol = 103 mol
6.02 x 10%
Vol. =100 ml

. - :
Molarity, M = 0T M = 107*M = 0.01M

Therefore, Option(3) is correct.

Q.8 In an experiment it showed that 10 ml of 0.05M solution of chloride required 10 mL of 0.1 M
solution of AgNOs, which of the following will be the formula of the chloride (X stands for
the symbol of the element other than chlorine):

Option 1:
XoCl

Option 2:
Xo2Clo
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Option 3:
XCly

Option 4:
XCly

Correct Answer:
XCl,

Solution:
Moles = Molarity X volume in litre.

No. of moles of AgNO3=M XV =0.1 X 10 (Inml)=0.1 X 10X 103 (in L) = 103 mol

No. of moles the chloride= 0.05 X 10 X 1073 (in L)= 0.5 x 103 mol.

Suppose the formula for the chloride is XCl, then moles of chloride ion =n x 0.5 x 1073
The reaction goes as follows:

Ag® + CI° — AgCl

Then, going by stoichiometry we get

1 mol of Ag =1 mol of Cl

s0.103mol=nx0.5x 103
1
0.

Il
(]

n=

[ |

So, the formula is XCl,

Therefore, the correct option is (3).

Q.9 The osmotic pressure of solution increases, if

Option 1:
Temperature is decreased

Option 2:
Solution concentration is increased

Option 3:
Number of solute molecules is increased

Option 4:
Volume is increased

Correct Answer:
Number of solute molecules is increased
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Solution:
As we learned

Osmotic Pressure -

Osmotic Pressure () is excess pressure developed on solution side due to osmosis.

As soon as the solute molecules increases the osmotic pressure of solution increase.

Therefore, option (3) is correct.

Q.10 Which one of the following statements is FALSE?

Option 1:
The correct order of osmotic pressure for 0.01 M aqueous solution of each compound is BaCl, > KC| >
CH3COOH > sucrose.

Option 2:
The osmotic pressure [7.‘1 of a solution is given by the equation 7 — ) KT where M is the molarity
of the solution.

Option 3:
Raoult's law states that the vapour pressure of a component over a solution is proportional to its
mole fraction.

Option 4:
Two sucrose solutions of same molality prepared in different solvents will have the same freezing
point depression.

Correct Answer:
Two sucrose solutions of same molality prepared in different solvents will have the same freezing

point depression.

Solution:
As we have learnt

Freezing -
Freezing occurs when liquid solvent is in equilibrium with solid solvent. As non volatile
solute decreases, the vapour pressure freezing point decreases.

The extent of depression in freezing point varies with the number of solute particles for a fixed solvent
only and it is a characteristics feature of the nature of solvent also. So for two different solvents the
extent of depression may vary even if number of solute particles be dissolved.
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Therefore, option(4) is correct

Q.11 Therise in the boiling point of a solution containing 1.8 gram of glucose in 100 g of a solvent
in 0.19C. The molal elevation constant of the liquid is:

Option 1:
0.01K /m

Option 2:
0.1K/m

Option 3:
LK /m

Option 4:
10K /m

Correct Answer:
LK /m

Solution:

AT, = Kym

. AT 0.1 = 100 .
K, = b T = 1K/m
m &g X 1000
Therefore, option(3) is correct

Q.12 The reason for double helical structure of DNA is the operation of :

Option 1:
Electrostatic attractions

Option 2:
van der Waals forces

Option 3:
Dipole - Dipole interactions

Option 4:
Hydrogen bonding
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Correct Answer:
Hydrogen bonding

Solution:
As learntin

The double-helical structure of DNA is the operation of hydrogen bonding.

Hence, the option number (4) is correct.

Q.13 The dipeptide, GIn-Gly, on treatment with CH3COCI followed by aqueous work up gives :

\H/NYCTONH\/ COOH

O H
(CHy);  NcocH,

O

Option 2:
H
N

YN A

O CONH  (CH,), NCOCH;

COOH

Option 3:
H -
YNYLUNH\/C{JDH
2 (CH), NmH,

O
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Option 4:
\H/ N \
O CONH (CH,), YN H,
COOH O
Correct Answer:
H
Y M Y {:DNH\//CDDH
O {C?)Z( NH,
O
Solution:

The structure of the dipeptide GIn-gly is given as

HEN\[/CDN{l\/ COOH

O

CAREERS 3600 s

Now, acetylation occurs at the free hydroxy and amino groups. Amides do not undergo acetylation.

So, Gly-Gly on treatment with CH3COCI followed by hydrolysis gives

H
\H/N\/Cc}wi/ COOH
© (CH), NH,

O

Hence, the correct answer is Option (3)
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Q14 cHo

|
(CH-OH), +HCN —— A

|
CH,OH

Glucose

A is:

Option 1:
Glucose cyanohydrin

Option 2:
Glucose oxime

Option 3:
Glucosazone

Option 4:
Gluconic acid

Correct Answer:
Glucose cyanohydrin

Solution:
As we have learnt,

Glucose reacts with Hydrogen cyanide and undergoes nucleophilic addition reaction to form its
cyanohydrin.

CHO (’IH[DH]CN

|
(CHOH); + HCN ———» (CHOH),

| |
CH,OH CH,OH

Glucose cyanohydrin

Hence, the option number (1) is correct.

Q.15  what type of redox reaction is the following?

_-"%"2,_*_(!*_, =+ EHg,_fH.*_, — 2N H;;,_f_qj,

Option 1:
Decomposition Reaction
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Option 2:
Combination Reaction

Option 3:
Displacement Reaction

Option 4:
Disproportionate Reaction

Correct Answer:
Combination Reaction

Solution:
The different types of redox reactions are:

» Decomposition Reaction

» Combination Reaction

» Displacement Reaction

» Disproportionation Reactions

Decomposition Reaction
This is the reaction that involves the breakdown of a compound into different compounds. Some
examples of this type of reaction are:

2H>0(1) —} '-’H:a g1 + 04 g1
2KC10;(s) —> 2KCl(s) + 302(g)

This must be noted here that all decomposition reactions are not redox reactions. For example, the
decomposition of calcium carbonate is not a redox reaction.

CaCOs(s) =5 CaO(s) + COs(g)

Combination Reaction
These types of reactions are the opposite of decomposition reactions and hence involve the combination
of two compounds to form a single compound. Some examples include:

2

C(s) + Oa2(g) 2, CO}Lg1

x

CHy(g) + 202(g) 2, CO2z(g)

g

Displacement Reaction

Displacement reactions, also known as replacement reactions, involve compounds and the replacing of
elements. They occur as single and double replacement reactions. In other words, in these types of
reactions, an atom or an ion in a compound is substituted by another element. The general
representation of this reaction is as follows:

X+YL - X2+Y
Disproportionation Reactions

Disproportionation reactions are those reactions in which a single element in one oxidation state is
simultaneously oxidized and reduced. Some examples include:
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P4(s) + 30H™ (aq) + 3H,0(1) — PHy(g) + 3H,PO;
Ss(s) + 120H(aq) — 45%~(aq) + 2503 (aq) +6H,0(1)

Since the reaction fits the form: 4 +— KB — (' and either A or B is in elemental
form so it's a combination reaction.

Therefore,option(2) is correct.

Q.16 |f the reaction quotient of the cell

Zn(s)|Zn*" (x.M)||AgT(1.25M)|Ag(s) is 6.4 x 10~ then what is x?

Option 1:
0.2

Option 2:
0.01

Option 3:
0.1

Option 4:
0.02

Correct Answer:
0.01

Solution:
As we have learned

M(s) is Solid -
[M]=1
- wherein
RT 1
E 4 = -E‘{] n - _En
Mmt A et Ar ﬁ'.f [ﬂf“‘]

Reactionis /n + 249" — 2Ag + Zn”~"
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reaction quotient formula

o  lcrDP

[ET[F]™ as [Agl= [zn] =1

0= [Zn.z_][flg]z _ [an_
[Zn][AgT]*  [Ag™]?

T

6.4x 1077 = ———
(1.25)

o

xr = 0.01

Therefore, Option(2) is correct
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Q.17  if the conductivity of the cell is [} )&,§5;; ~ Lthen find the resistance of the cell. Cell constant

= 40m !
Option 1:
3.2

Option 2:
500

Option 3:
0.002

Option 4:
0.3125

Correct Answer:
500

Solution:
We know,

Hence, the option number (2) is correct.
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Q.18

Option 1:
(), (i)

Option 2:
(i), (iii)

Option 3:
(), (i)

Option 4:

Consider the given complexes
() K3 [Cr(CN )]

(i) Iy [Fe(C'N)g)

(iiiy I3 [Fe(C'N)g]

) [ [Ni(CN)4]

Out of the following, select the set containing only paramagnetic complexes

(), (i) and (iv)

Correct Answer:

(i), (iii)

Solution:

As we have learnt,

Cyanide ions (C'N') ™ are strong field ligands and cause pairing of electrons.

CAREERS 3600 s

The electronic arrangement in the central metal ions in the given complexes with the Strong field ligand is
shown below:
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Cr+ T

3d
S O o

3d
Fe¥ Irl|tL|1

3d
A Y X E N

3d

Hence, only complexes (i) and (iii) are paramagnetic as they contain unpaired electrons

Therefore, option (3) is correct.
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Q.19 In any ferric salt, on adding potassium ferrocyanide, a Prussian blue colour is obtained,

which is:

Option 1:
K3Fe[CN)g

Option 2:
KFe[Fe(CN )g]

Option 3:

FeSOy- FelCN)g

Option 4:
_Ft’_l [F( }# {,]

Correct Answer:

_Fr_l[F( }# {,]

Solution:
As we have learnt,

Potassium Ferrocyanide reacts with ferric chloride to form Prussian's Blue
3K, [Fe(CN)g| + 4FeCly — Fey[Fe(CN)gls + 12K Cl

Therefore, option (4) is correct.

( =)
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Q.20  An aqueous solution of potash alum gives

Option 1:
Two types of ions

Option 2:
Only one type of ion

Option 3:
Four types of ions

Option 4:
Three types of ions

Correct Answer:
Three types of ions

Solution:
Potash alum is a mixed salt of 13S0 and Al (S0, )3 and upon dissolution in water, it gives all the

three ions from which it is made viz. A]*T KT SO_'E—

Therefore, option (4) is correct.

Q.21 what will be the molarity of a solution containing 5 g of sodium hydroxide in 250 ml
solution:

Correct Answer:
0.5

solution: W 1000 5w 1000
5 %
M = X — = = 0.5 M
Mol. Wt.  Volumeinml 40 x 250 ’
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Q. 22

Option 1:

5 litre

Option 2:

10 litre

Option 3:
4 litre

Option 4:
2 litre

CAREERS 3600 s

A 200 litre container at 400 Ji” contains C'(J5( g) at pressure (). 4atn and an excess of
Sr() (neglect the volume of solid Sy(7)). The volume of the containers is now decreased by
moving the movable piston fitted in the container. The maximum volume of the container,
when pressure of COQ attains its maximum value, will be :

(Given that : STCO3(s) = SrO(s) + CO2(g). I{P = l.6atm)

Correct Answer:

5 litre

Solution:

SrC03 = Sr0O + COq(g), K, = 1.6 atm

I{F = pf’ﬂg

Before compression,

pV  04x20 8 1

Mgy =

RT R =400 R400  50R

After Compression

For the maximum Volume of the container, let's assume that 1 = constant, p = 1.6atm

nRT 1 R = 400

= - :EIL

S50R 1.6

The correct answer is option 1.
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Q.23 The equilibrium constants of the following are:
Ns +3Hs = 2NH; K,
Na + 03 = 2NO K,
Hy + 10, — H,0 K;

The equilibrium constant (K) of the reaction:

5 Iie
INHy + 202 = INO + 3H,0

Option 1:
K1K3
I 1'2

Option 2:
Kol
1Y

Option 3:
Kol

I¥

Option 4:
K3 K3
K 1

Correct Answer:
Kol
1¥

Solution:

The equilibrium constant for the reverse reaction is the inverse of the equilibrium constant for the
reaction in the forward direction.

K isthe equilibrium constant for the reverse direction.

Ny + 3Hy = 2NH;, K

T T J-
2NHy = 3Hy + Ny, — oo (1)
K,
Ny + 0 =2NO, Ky (2)
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1 -
H2+;Oz—>HgO. Ky

3 .
3H, + ;Og — 3H-0), Ii.l'jj """"" 3)

adding (1) (2) (3)

- .-.;j
SHy + 20, = 3H,0. ¢ = 2
2 K

The correct answer is option 2.

Q.24 The K, of AgoC'rOy, AgCl, AgBr and Agl, are respectively,
1.1 x 10712, 1.8 x 10719, 5.0 x 1071,8.3 % 10717. Which one of the following salts
will precipitate last if AgNO3 solution is added to the solution containing equal moles of

NaCl. NaBr Nal and NaCr(y?

Option 1:
AgBr

Option 2:
AgaCrOy

Option 3:
Agl

Option 4:
AgCl

Correct Answer:

AgaCrOy

Solution:
Let us calculate the solability of each salt

AgCrOy — 2Ag7 + CrO3

1 0 0
1-s 2s S
2
25)" s
Kap = (l ) § << 1
— 5

= 1.1x 10712 = 45
= s=06.5x 107"

AgCl — Ag® + C1™

4| www.careers360.com I { Back to Index # ) 126 —



CAREERS 3600 s

S )
1.8 x 10710 = &2
= s=1.34x 107
AgBr — Ag™ + Br™
S S

Ky =s=5x10""
s=T7.1%x107"

Agl — Agt + 1T~
S S

Ky =s=83x10""
s=9x10"

Since the solubility of Aga{'r(Jy is the maximum hence, it will precipitate last.

The correct answer is option 2.

Q.25 /Y and N'Yj two nearly insoluble salts, have the same Ii',gp values of 5.2 + 10~ at
room temperature. Which statement would be true in regard of }/} and NY7?

Option 1:
The molar solubilities of MY and N'Y;in water are indetical.

Option 2:
The molar solubility of in water is less than that of N}

Option 3:
The salts /Y and NY; are more soluble in (). 5Af K'Y than in pure water.

Option 4:
The addition of the salt of '} to solution of MY and NY; will have no effect on their solubilities.

Correct Answer:
The molar solubility of in water is less than that of NY53

Solution:
MY = MT+ Y~ K, =62x10""
1—s & & ip
52

= - =6.2x 107"

Il —=
5 << 1
s =462 x 1078 =787 x 1077
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Also

NYs=N*+3Y", K,=62x10""

1 . ."ij .‘1'! 3.“ij

) (35" s)
= I, = \25 )L5)

= 275 = 6.2 x 10713
= 5 = 3.80 % 107
Clearlys'>s

The correct answer is option 2.

Q.26 Apart from +3 oxidation state, other stable oxidation states shared by f-block elements
is/are:

Option 1:
+2 only

Option 2:
+2 and +4

Option 3:
+4 only

Option 4:
none of these

Correct Answer:
+2 and +4

Solution:
As we have learned

Valence characteristics of f- block elements -
- They are all metals.

- They show variable valency.The +3 is the most important oxidation state.Few elements show +2 and
+4 oxidation states.
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+2 and +4 oxidation state are also shown by f-block elements.
Therefore, Option(2) is correct.
Q.27  The complex, [C‘m:HE() jﬁ]z_ has (" electronic configuration and has one unpaired
electron, which of the following statements are true?
1) The complex is octahedral
2) It is outer sphere complex
3) It is diamagnetic

4) Coordination number of this compound is 6

Option 1:
1,234

Option 2:
1,2,3

Option 3:
2,3

Option 4:
12,4

Correct Answer:
1,2,4

Solution:
As we have learned

Metallic character of transition elements -

Transition elements have relatively low ionisation energies and have one or two electrons in their outer
most energy level (ns' or ns?).As a result, metallic bonds are formed.The unpaired d- electron also result
in the formation of the metallic bond.

Since there are 6 H,0 molecules attached as the ligand, thus its coordination number is 6 and its
geometry is octahedral but since it has 1 unpaired electron thus the complex is paramagnetic.

Therefore, Option(4) is correct,
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Q.28  Which ones are dihalogen derivatives of alkanes?

a) CHy —CH — CH, —Br b)) cHs — cHz —CH — cHz — CH,
|
CH4 Cl
ﬂ} I:H':lE d} EHSR = |
C=C
e’ ~“‘*GHE

O

Option 1:
a, b only

Option 2:
a, banddonly

Option 3:
b only

Option 4:
a,b and conly

Correct Answer:
a,b and conly

Solution:
Dihalogen derivatives of hydrocarbons contain two halogen atoms apart from carbon and hydrogen

Here, in
CHa. |
T
cl CH3

It is Dihalogen derivatives of alkene not alkane.

In (c) Hydrogen is replaced from the alkane group, not from the Benzene group, so it is Dihalogen
derivatives of alkane.

a,b and c are Dihalogen derivatives of alkene.
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Therefore, option (4) is correct.

Q.29  Which one of the following orders is correct for the bond dissociation enthalpy of halogen
molecules?

Option 1:
Iy = Brg = Cly > Fy

Option 2:
Cly > Bry > Fh = Iy

Option 3:
Bro = Iz = Fy > Cly

Option 4:
Fy > Cly > Brg > I

Correct Answer:
Cly = Bro = Fy = I

Solution:

Bond dissociation energies of the halogen family decrease down the group as the size of the atom
increases. The bond dissociation energy of fluorine, is, however, lower than those of chlorine and
bromine because of interelectronic repulsions present in the small atom of fluorine. Thus, bond energy
decreases in the order

Cly = Brg = Fo = Iy

Therefore, Option(2) is correct.

Q.30  |n which case change in entropy is negative?

Option 1:
Evapouration of water

Option 2:
Expansion of a gas at constant temperature

Option 3:
Sublimation of solid to gas

Option 4:
2Hg) — Hyy

Correct Answer:
EH{H*_, — Hg,_f_q*_,
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EH{H*_, —* Hg,_f_q.j,

degree of randomness decreases
.. entropy decreases and is negative.

Hence, the option number (4) is correct.

Q.31 Uisequalto:

Option 1:
Adiabatic work

Option 2:
Isothermal work

Option 3:
Isochoric work

Option 4:
Isobaric work

Correct Answer:
Adiabatic work

Solution:
Adiabatic Process -

Heat exchange between the system and surroundings is zero.

So,
AE =g +w
g =10

AE =w

No change in internal energy = Adiabatic work

Ans(1)

Q.32 X ¢(), molecular is tetrahedral having:
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Option 1:

Two pm — di bonds

Option 2:

One pm — dm bond

Option 3:

Four pm — dm bonds

Option 4:

Three pm — dm bonds

Correct Answer:

Four pm — dm bonds

Solution:
o A
is 3p 4d
1] 1[{1][1]1]1 s
% 3p 5 <

{grewnd
stale)

exiubed

In the fourth exciied state xenon stom, has 8 unpared

cleclrons
1 1111 1 111131
55 ip S

CAREERS 3600 s

One s and three p orbital undergo sp® hybridization. Four sp> hybrid orbitals form four ¢ bonds with
oxygen atoms. They are 6 sp> - p. Four prt - drt bonds are also formed with oxygen atoms by the

unpaired electrons.

Q.33 Which of the following pairs of compounds is isoelectronic and isostructural?

Option 1:
BeC|2, Xer

Option 2:
Tel, XeF;

Option 3:
IBr; . Xel's

Option 4:
IF3, XeF,

Correct Answer:
IBr, . Xel'

(Back to Index =)
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Solution:
Species Number of electron Structure
BeCls 38 Linear
XeFy 72 Linear
Tely 158 Bent
XeFy 72 Linear
IBry 124 Linear
XelFy 72 Linear
I F; 80 T-shaped
XeFy 72 Linear

CAREERS 3600 s

In this question, in place of isoelectronic there should be same number of valence electron.

Q.34  The species, having bond angles of 120° is :

Option 1:
PH;

Option 2:
CIF5

Option 3:
NCls

Option 4:
BCls

Correct Answer:

BCl3

Solution:

sz Hybridisation -

When one s - and two p - orbitals of the same shell of an atom mix to form three new equivalent
orbitals.The hybridised orbital is called sp? orbital.

- wherein

Shape is Trigonal planar

(Back to Index =)
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120°
Planar

sp’ hybrids

BCly — TrigonalPlanar Sp* hybridised , Bond angle = 120°

Q.35  Which one of the following has highest metallic character?

Option 1:
K

Option 2:
Ni

Option 3:
Al

Option 4:
Ca

Correct Answer:
K

Solution:
As we have learned

Decreasing order of metallic character -

K >Na>Ba>Cao>Mg>=Al =4n>Fe>Ni>5n=>pb>H >
pCu > Hg > Ag > Au = pt

K has highest metallic character among the given elements as it has the highest size among the given
elements thus removing the electron from potassium is easiest.

Therefore, Option(1) is correct.
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Q.36 Consider the Hunsdiecker reaction given below

RCOOAg + Bry — %4 R — Br + COy + AgBr

Reflux

What should be the order of reactivity of the above reaction if Ris 1, 2%, 3" Carbon.

Option 1:

1% = 2% = 3°

Option 2:

3° =2 =1°

Option 3:

2° = 3° = 1°

Option 4:

2° = 1° = 3°

Correct Answer:

1% = 2% = 3°
Solution:

As we have learnt,

The reaction mechanism involves formation of free radicals and 1° carbon free radicals will react faster
due to lesser steric hinderance followed by 2° and then 3°.

Therefore, option (1) is correct.

Q.37  Areaction at 1 bar is non-spontaneous at low temperature but becomes spontaneous at
high temperature. Identify the correct statement about the reaction among the following :

Option 1:
Both AH and AS are negative.

Option 2:
Both AH and AS are positive.

Option 3:
AH is positive while AS is negative.

Option 4:
AH is negative while AS is positive.

Correct Answer:
Both AH and AS are positive.
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Solution:
AG=AH-TAS

At low temperature,
TAS < AH
AG > 0 and the reaction is non-spontaneous.

At high temperature,
TAS > AH
AG < 0 and the reaction is spontaneous.

Q.38  The order of reactivity of the given haloalkanes towards nucleophile is:

Option 1:
RI >RBr >RCl

Option 2:
RCI>RBr>RI

Option 3:
RBr>RCI>RI

Option 4:
RBr>RI>RBr

Correct Answer:
Rl >RBr >RCl

Solution:
The reactivity for nucleophile will be higher for those which can release H" or R" as easily as possible.
Thus, the correct order is:

RI > RBr > RCl

Therefore, Option(1) is correct

Q.39  The effect of lanthanoid contraction in the lanthanoid series of the element by and large
means?

Option 1:
Increase in both atomic and ionic radii.

Option 2:
Decrease in atomic radii and increase in ionic radii.

Option 3:
Decrease in both atomic and ionic radii.
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Option 4:
Increase in atomic radii and decrease in ionic radii.

Correct Answer:
Decrease in both atomic and ionic radii.

Solution:
As we have learnt,

As a result of the Lanthanoid contraction, both the atomic radii and ionic radii decrease gradually in the
lanthanoid series.

Therefore,option(3) is correct

Q.40  An octahedral complex of Co3*is diamagnetic. The hybridisation involved in the
formation of the complexis :

Option 1:
sp3d?

Option 2:
dsp?

Option 3:
d?sp3

Option 4:
dsp3d

Correct Answer:
d?sp3

Solution:
As we discussed in

Hybridisation -

sp3d2 - square bipyramidal or octahedral
d2sp3 - octahedral

sp3 - tetradedral

dsp2 - square planar

- wherein

sp3d2 - outer complex

d2sp3 - inner complex
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sp3 - [V (C1) )"~

dsp2 -[PH{C'N)4]*~

diamagnetic octahedralcomplex of (¢ )*+ is 2 .-if);i hybridised.

Q.M Consider the coordination compound, [Co(NH3)e]Cls.

In the formation of this complex, the species which acts as the Lewis acid is :

Option 1: _
[Co (NHy) "

Option 2:
Cl™

Option 3:
Cott

Option 4:
NH;

Correct Answer:
Clott

Solution:
As we discussed in

Central atom -

In coordination entity, the atom/ion to which a fixed no of ions/groups are bound in a definite
geometrical arrangement around it.

- wherein

eg: [C'oC'l [JN’H;;]ﬁ]E_ — ("o** s called Central metal atom

In [C(:[J’»’H;;j[j]fﬂf;;, ("o works as lewis acid and N H works as lewis base.

Q.42  |n which of the following pairs A is more stable than B?
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Option 1:
A B
Option 2:
A B
Option 3:
A B
Option 4:
A B

PhsC’, (CHy),C”

Correct Answer:
A B

PhsC’, (CHy),C”

Solution:
PhyC™is resonance stabilised while (' H; )3C'™ is stable due to hyperconjugation, Since resonance is
dominating over hyperconjugation,

So, Ph; ('™ is more stable than {C'Hy);C'*.
option(1): B is more stable than A as B involves resonance.

Option(2): B is more stable than A as B has more alpha hydrogen(7 to 4) which implies more number of
hyperconjugation structures. This makes B more stable.

Option(3): B is more stable than A as a six-membered ring is more stable than a 3 membered ring due to
the lesser ring strain of the six-membered ring.

Option(4): A is more stable than B due to the possibility of resonance with each of the phenyl groups
attached to C.B doesn't show any resonance.
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Q.43 Afirst-order reaction is 50 % completed in 20 min at 27°C and in 5 min at 47°C. The energy

of activation (in kJ/mol) of reaction is:

Correct Answer:
55.14

Solution:
Given,

A first-order reaction is 50 % completed in 20 min at 27°C and in 5 min at 47°C.

Case 1;T{=27°C=300K, ty; =20 min

In2 In2

oty 20

1{1

Case 1;T,=47°C=320K, ty,,=5min

Now,
Arrhenius Equation -

k = Ae Ba/R1

J- = Rate constant

So,
k, o Ea/RTz
k, e E«/RT

Take both sides (In)-

1{2 _En _Eu
In—= =

ki, RTy, RT,

1 k_g__E“ i i
", TR \T, T,

Put values from the above calculations-

(Back to Index =)
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| m2/5%  —E, [ 1 1
"\m2/20) — R \320 " 300
T

15T TR\ 320 < 300

2 % 2.303 % 0.3010 = —E, —20
oo | ~ 8.314 \ 320 % 300

E, = 55.14 kJ/mol
Q.44  For the first-order reaction:
2N205 (g) — 4NO2(g) + Oz (g)
(A) The concentration of the reactant decreases exponentially with time.
(B) The half-life of the reaction decreases with increasing temperature.
(C) The half-life of the reaction depends on the initial concentration of the reactant.
(D) The reaction proceeds to 99.6% completion in eight half-life duration.

The correct statements are -

Option 1:
Only Aand B

Option 2:
Only Band C

Option 3:
A, B, and D

Option 4:
A B,C,andD

Correct Answer:
A, B, and D

Solution:
A) The concentration of reactant which is following first-order kinetics always decreases exponentially

and becomes zero at infinity.
;’Ijkr_ = ;’Ijkul"_kt
B) The half-life of the reaction decreases with increasing temperature

As the temperature increases, the rate constant increases and the half-life decreases since half-life is
inversely dependent on the rate constant.
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by = In2
= k

o L
=k

Kincrease on increasing T.

C) The half-life of the reaction does not depend on the initial concentration of the reactant.

In2
k

Lz =

D) The reaction proceeds to 99.6% completion in eight half-life duration

After eight half-lives.
;'J"'L I
A==

38

:k..:.

% completion = Ao — 9 % 100 = 99.6%

i ¥
So, A, B, and D are correct.

Option 3 is correct.

Q.45  The half life of a first order reaction varies with temperature according to

Option 1:

Int: = —+b
T

Option 2:

lnt% =al +hb

Option 3:

1111’% = Tz_h

Option4:
lnt% — aT?+h

Correct Answer:
a
Int: = =+Db
: T
Solution:
As we learnt for a first order reaction,
(0.693 -
b1 = and k = Ae~Fa/R1

LY
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0.693 0.693
bL = Ao E. AT Assume A= ¢
tL = cel=/RT
o)
]. 1.- i —]. T —
1ty ne RT

Now, In(c)=b and E;/R=a

So,

1 t = - -|—]

11 i — B
1/2 T

Hence, option number (1) is correct.

Q. 46 For a reaction scheme A Ky B ks | 2 if the rate of formation of B is set to be

zero then the concentration of B is given by:

Option 1:
(ky — ko) [A]

Option 2:
ke 1 .Il‘g [;-}1]

Option 3:
(R + ko) [A]

Option 4:
.IC 1
— J‘q.
L)
Correct Answer:

(&)

Solution:
Reaction:

4B) _
dt

Question [B]=?
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So, Net rate of formation of
d[B]
dt
Jrl‘l [;—1] — Jrl‘g [B] =10

b =

=Ry — R

k1 [A] = ko[ B]

5= ()

&

Correct Option is 4.
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Q.47  The electron in the hydrogen atom undergoes a transition from higher orbitals to the

orbital of radius 211.6 pm. This transition is associated with :

Option 1:
Lyman series

Option 2:
Balmer series

Option 3:
Paschen series

Option 4:

Brackett series

Correct Answer:
Balmer series

Solution:
As we have learned,

(Back to Index =)
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For hydrogen atom, the radius of nth erbit. r, = 529 pm = »’
2116 prn = 52.9 pme < 0

nt =4

Hence, the transition is frem a highsr orbit to the second orbit,
This correspands to the Balmer saries.

Hence, the option number (2) is correct.

Q.48 With respect to the conformers of ethane, which of the following statements is true?

Option 1:
Bond angle remains same but bond length changes

Option 2:
Bond angle changes but bond length remains same

Option 3:
Both bond angle and bond length change

Option 4:
Both bond angles and bond length remains same

Correct Answer:
Both bond angles and bond length remains same

Solution:
= Both bond angles ad bond length remains same

Q.49  which of the following pairs of ions are isoelectronic and isostructural?

Option 1:
ClO;,C03

Option 2:
CO; . NOT

Option 3:
ClO; ., 503
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Option 4:
CO¥,S0%

Correct Answer:

ClO3, 803

Solution:

No. of electrons in C10); = 17 + 24 + 1 = 42

No. of electrons in SO%‘ =16 + 24+ 2 = 42

ClO; and § %‘, both are .qp;j hybridized and thus have similar structure.
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Q.50  The most suitable method of separation of 1:1 mixture of ortho and para-nitrophenols is :

Option 1:
Sublimation

Option 2:
Chromatograp

Option 3:
Crystallisation

Option 4:
Steam distillati

hy

on

Correct Answer:

Steam distillati

Solution:

The 1:1 mixture of ortho and para nitrophenols is separated by steam distillation

on

Q.51 The major product of the reaction

NH,

Option 1:

OH

NaNOg/H2504 i
=
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Option 2:

o

Option 3:

—<

Option 4:
H

Correct Answer:
\‘D

Solution:

k L~ NahoH S0, %

"
",

/A
NHz

: OH, " OH, . ~20H 0

NV e N T N |
h el I
SN e

Staplly b -
P O { -
- ] -"r. + ke "-I ] * H]

H‘Hz '
Pinacolone

Q.52 Arrange the following in the order of basicity :

a) by | ] © VYl
= N
CHsy
Option 1:
c>a>b
o e =)
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Option 2:
b>a>c

Option 3:
a>b>c

Option 4:
a>c>b

Correct Answer:
a>b>c

Solution:

CAREERS 3600 s

All the given bases are aromatic amines having their lone pairs in conjugation with the Benzene ring.

Among the given bases, " a" is most basic because of methyl at the para position and "c" is least basic
because it shares lone pair with both phenyl rings.

Therefore, the correct order of basic strength of the given aromatic amines follow the order:

(@>(0b)>(q)

Hence, option number (3) is correct.

Q.53  Which of the following is a peptide bond ?

Option 1:
-C-0-C-

|l
0o O

Option 2:
B a1

|
OH

Option 3:
“N-N-

. |
H H

Option 4:
-G-C-

1]
00
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Correct Answer:
SCN-

||
3 H

Solution:
As we have learnt,

Peptide bond is an amide linkage formed between two amino acids which is formed by condensation
reaction.

The bond formed between two amino acids by the elimination of a water molecules is called peptide
linkage or bond

_C -OH + HiN-
|| :-.....................lil
0 H

Therefore, Option (2) is correct

Q.54 6.02 x 1029 molecules of urea are present in 100 mL of its solution. The concentration of the
solution is:

Option 1:
0.01M

Option 2:
0.001 M

Option 3:
0.1 M

Option 4:
0.02M

Correct Answer:
0.01 M

Solution:
As we learnt in

Molarity (M) = (Number of moles of solute)/(volume of solution in litres)
Molarity is defined as the number of moles of the solute in 1 litre of the solution.

No. of molecules (given) = 5.2 % 102

6.02 % 102 .
L — 107" mol
6.02 % 10%
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Volume of solution=100mI=0.1L

Molarity = no. of moles
1 volume
10—
Molarity = —— = 0.01 M
' 0.1

Therefore, the correct option is (1).

Q.55  When 22.4 litres of Hy(g) is mixed with 11.2 litres of Cl,(g), each at S.T.P, the moles of HCI(g)
formed is equal to:

Option 1:
1 mol of HCI (g)

Option 2:
2 mol of HCI (g)

Option 3:
0.5 mol of HCI (g)

Option 4:
1.5 mol of HCI (g)

Correct Answer:
1 mol of HCl (g)

Solution:
As we learntin

Number of Moles of a gas at STP = given volume of gas / 22.4 litre
Concept of limiting reagent and excess reagent -

The reactant which gets consumed and thus limits the amount of product formed is called the limiting
reagent.

Ha(g) + Cl(g) — 2HCI(g)
initial vol. 22.4 L 11.2 L 2 mol

Therefore, 22.4 L volume at STP is occupied by Cl; = 1 mole

Therefore, 11.2 L volume will be occupied by,

_1x11.2
9224

= 0.5 mole

Clsy
Thus, Hy (g)+ Cly (g) — 2HCl(g)

I maole 0.5 mole
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Since, Cl, possesses a minimum number of moles,
thus it is the limiting reagent.
As per the equation,
1 mole Cly = 2 mole HCI
b mol Cly =2 x 0.5 mol HCI
Hence, 1.0 mole of HCl(g) is produced by 0.5 mole of Cl,.
Therefore, the correct option is (1).
Q.56 1.0 g of magnesium is burnt with 0.56 g O, in a closed vessel. Which reactant is left in excess
and how much?

(At. wt.Mg = 24, O = 16)

Option 1:
Mg, 0.16 g

Option 2:
0,,0.16 g

Option 3:
Mg, 0.44 g

Option 4:
0,,0.28¢

Correct Answer:
Mg, 0.16 g

Solution:
The reaction is as follows:

Mg + éog — MgO

1
moles of Mg = Yin 0.04167

0.5

G".«

= 0.017:

moles of () =

-

According to reaction stoichiometry, 1 mole of Mg require 1/2 moles of O,.

1 1
So, ﬂ moles of Mg require 4— moles of O, or 0.02083 moles of O,
8

Clearlv. O~ is the limiting reagent.
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moles of Mg required by 0.0175 moles of O,— ().(1175 x 2 = 0.035 mole
. Excess Mg = 0.04167 — 0.035= Excess Mg = 0.00667 mole
we know 1 mole of Mg = 24 gram

so, 0.00667 mol = 0.00667 X molar mass

=0.00667 X 24

=0.16 g

Therefore, the correct option is (1).

Q.57  what is the mole fraction of the solute in a 1.00m aqueous solution?

Option 1:
0.177

Option 2:
1.770

Option 3:
0.0354

Option 4:
0.0177

Correct Answer:
0.0177

Solution: .
Moles of solute

Moles of solute + Moles of solvent

As we learnt in Mole Fraction =

Given,
Itis a 1.0 molal aqueous solution.
If we have 1 mole of solute in 1 molal solution.

Then, wt. of solvent will be =1 kg

L1000

It is an aqueous solution means the solvent is water.Moles of solvent = mol

=]

Mole fraction of solute = ———
| = 1000
15
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= 0.0177

Option 4 is correct.

Q.58  |dentify the wrong statement in the following :

Option 1:
Amongst isoelectronic species, smaller the positive charge on the cation, smaller is the ionic radius.

Option 2:
Amongst isoelectronic species, greater the negative charge on the anion, larger is the ionic radius.

Option 3:
Atomic radius of the elements increases as one moves down the first group of the periodic table.

Option 4:
Atomic radius of the elements decreases as one moves across from left to right in the 2"d period of
the periodic table.

Correct Answer:
Amongst isoelectronic species, smaller the positive charge on the cation, smaller is the ionic radius.

Solution:
The Atomic radius of the elements decreases across a period from left to right due to an increase in

effective nuclear charge. On moving down a group, since, the number of shells increases, so atomic
radius increases. Amongst isoelectronic species, the ionic radius increases with increases in negative
charge or decrease in positive charge.

Therefore, the correct option is (1).

Q.59  In the following sequence of reactions,

HCHO_ ., Hi0

CH,CH,oH 252 4 M9, g c #9 p

ether

the compound D is

Option 1:
propanal

Option 2:
butanal

Option 3:
n-butyl alcohol
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Option 4:
n-propyl alcohol.

Correct Answer:
n-propyl alcohol.

Solution:
As we learntin

Test for alcohols by Victor - Meyer's test -
Reagents used

P+ 1, AgNOy, HNOy, NaOH
- wherein

1%alcohol — red color

2%alcohol — blue color

3alcohol — No action

The reaction of Haloalkanes with Mg in the presence of ether - Grignard reagent is obtained

- wherein

ros . &
X

- R +

, .
i, R—X + Mg

i
@

' ® 9
2 AV Ty g — gy

=

CH;CH,OH " cHyoH, 1 29 cHy,cHy Mgl "98° o0 HyCH0M gl P

idry ather
CHyCHyCHyOH + Mg(OH)I
C'HyC'HyC'HyOH (n — propylachohol)
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CH3CH,OH —"*2—5 CH;CH,l — ik
A
CH,CH,
|
CH;CH,Mgl —2CH0 ,  y_C-oMgl

(B) Ji

(©)

CH,CH;

B0, l-l-é':-—'DH
|
H
(D)
a—propyl alcobol

Hence, the option number (4) is correct.

Q.60  Phenol, when it first reacts with concentrated sulphuric acid and then with concentrated
nitric acid, gives:

Option 1:
nitrobenzene

Option 2:
2, 4, 6-trinitrobenzene

Option 3:
2,4,6- trinitrophenol

Option 4:
p-nitrophenol

Correct Answer:
2,4,6- trinitrophenol

Solution:
Direct nitration of phenol is difficult as it gets oxidised by the nitrating mixture
(conc. HeSOy + cone. HNOj3 ) . However, picric acid is formed as a minor product in the reaction.

To get a better yield of Picric acid, it is prepared by treating phenol first with concentrated sulphuric acid
which converts it to phenol-2,4-disulphonic acid, and then with concentrated nitric acid to get 2,4,6-
trinitrophenol.

OH OH PH
S5014H .M NO
iy H S0, | Ty i HLl % |)H"\“*r 2
[ - J = 1
SO3H N5
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Therefore, option (3) is correct.

Maths

Q.1 Let T, be the number of all possible triangles formed by joining vertices of an n-sided
regular polygon. If T,,.1 — T, = 10 then the value of n is

Option 1:
8

Option 2:
7

Option 3:
5

Option 4:
10

Correct Answer:
5

Solution:
As we have learnt,

If there are n points in the plane and out of which no three are collinear then, total no. of triangles that
can be formed using these n points = "C3

Now,
T, =" 'y = no. of the selection of 3 vertices out of n vertices
L =T, =10

j?I—J C:i o C;; — 10

it D) — 1) m— 1) (n — 9)
N (n JL}:ﬂJLn ) nn :Ln ) _ 10
o] b

=nn—1){n+1—-—n+2} =60
= ni—n=20
—=nf—n—-20=0

Sn=aor n=—4i
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Q.2 var — 3

lim is equal to
oL

=3 /2 — ¢ —ﬁ

Option 1:

V3
Oftion 2:
V2
Option 3:
V3
2
O;ition 4:

24/2

Cgl)rrect Answer:

NG

Solution:

Limit is of 0/0 form. We can rationalize the irrational powers

= lim

v3;ﬂ—3
r—sd 1.,-'2;:'!’! — 4 — \@
v3zr — 3 § V22 — 4+ /2 y V3z +3
v 22 —4—2 V2r—4+v2 V3z+3

. 3z —9 V2r —4+2
= lim X

=3 2o — 4 — 2 Wvor+ 3

i 3[?—3] VE;E’!—4+N//§
= lim X

x—+3 2 I':i." — 3] v ar+ 3

3 V2x3-4+42
2 \Ix3+3
3 V242
27T 6

b2
b3
|
&
—

(Back to Index =)
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Q.3 : ‘ T ,
The integral \/1 + 2eotx(cosece + cotx )dx ([} < < E) is equal to (where Cis a

constant of integration)
Option 1:
@
4log (sirl E) +C

Option 2:
a
2log (511’1 E) +C

Option 3:

X
2log (tzos T) +C
Option 4:

I
4log (C[}h 3) +C

&

Correct Answer:
.
2log (sm E) +C

Solution:
As we learned in

Integrals for Trigonometric functions -

d .
— (—cosz) = sinx
dx

f sinrdr = —cosr + ¢

/ \J/Ifl + 2cotx cosece  + 2cot? x) da

= / \/lfl + cotg;n] + 2 cot a cosecx + cot? x da

= / \/Ifr:mrfr:z;n + 2 cot  coseca + cot? z)dxr

= f (cosece + cot ) da
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=1In |escx —cotz|+ In|sinz| + ¢
=In|l —cosz|+¢e
= In |2 sin’ %| +c
= In | sin® E—| +In2+e¢
2

— 21In|sin %| + €

i

Q-4 |Ifthe equations  + 2¢ + 3 = 0 and ax” + bxr + ¢ = 0. a, b, ¢ ¢ R, have acommon root,
thena:b:cis:

Option 1:
3:1:2

Option 2:
1:2:3

Option 3:
3:2:1

Option 4:
1:3:2

Correct Answer:
1:2:3

Solution:
For 2 £ 22 43 =10

Discriminant=4-12=-8<0
So it has 2 imaginary roots. Let these roots be p+iq and p-iq

Now case 1: If the first root is common between the equations, then p+iq is a root of second equation.
Now as coefficients of second equation are real, so its other root must be p-ig. So, both roots are
common in these 2 equations

Case 2: If the second root is common between the equations, then p-iq is a root of second equation. Now
as coefficients of second equation are real, so its other root must be p +iq. So, both roots are common in
these 2 equations in this case as well

So, in any case, both roots will be common in these 2 equations

So applying condition for both roots common,
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al1=b/2=c/3

abh:e=1:2:3

Q.5 If a point P has co-ordinates (0, -2) and Q is any point on the circle, x? + y? - 4x - 2y + 4 = 0,
then the maximum value of PQis :

Option 1:

V13 + 4

Option 2:

V13 + 1

Option 3:

V15 + 1

Option 4:
None of these

Correct Answer:

V13 +1

Solution:
As we learntin

Greatest distance of a point A from a circle

AC' + r (for both cases P lying inside and outside the circle)

Now,

Qs point on the circle z + 3> — 4z — 2y + 4 = 0,
r=vi+1-4=1

Centre C(2, 1)

PQ = Maximum distance =PC +r
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(é)lﬂnf}x’ D<yr<™
floy= 182
k+—" , x=:r£
5 2

is continuous at,xr =

(l)_gtion 1.

Option 3:

| L

Option 4:
pE

)

gorrect Answer:

5}
Solution:

As we learnt in

Result of 1 to the power of infinity Form -

1 x
lim (J. + —) =
T—o0 ;ﬂ

lilTl “. —|—P] = F

r—ll

H =

lim (1 + )uj:l —

r—l
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Lan 4=
tan S

[ YN
R,

lim (
tan dx
._1 tan b
Let y = lim (:)
2 \D

tan da 4
log! = lim —log—
' n tan or 5

=

—h

Puti =

[ =

log? = lim — log

tan 4h 4
h—0 cotbh 5

4
= lim —tan 4h - tan 5h log—
h—0 5

Q.7 The number of real values of A for which the system of linear equations

=10
Sy =1
So that,
2
-:x"—j:l
0
2 3
k=1—--=-
3 3
2x+4y-Az=0
4x+A\y+2z=0
Ax+2y+27=0

has infinitely many solutions, is :

(Back to Index =)
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Correct Answer: 1

Solution:
As we learnt in

By using the concept of

Cramer's rule for solving system of linear equations -
When A = and Ay = Ay = A3 =0,

then the system of equations has infinite solutions.
- wherein

am e+ by + ez =d

asx + bay + 2z = ds
azx + byy + o3z = dy
and

a; b1 o1
A=laz by e
R b 1 €3

Ay, Ay, Ay are obtained by replacing column 1,2,3 of A by (d; . da. d3) column

2 4 —)\
4N 2|=0
A2 2
A 2 4 2 4 A
=21, 2_4‘A2_)“A of =0

= 2(2A —4) —4(8 —20) — A8 =A%) =0
= 4A—8—-32+8A—8A+ X =0
= X +4A—40=0

It will give only one real value of )

.8 _T 3115 . 3 _ 115 2y Py Ly -
Q Ify = [r 4+t — 1] 14 [r — 2 1] then [:,1 1) — + gl equal to:
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Option 1:
125y

Option 2:
224 y?

Option 3:
225y2

Option 4:
225y

Correct Answer:
225y

Solution:
As we learntin

Differential Equations -

An equation involving independent variable (x), dependent variable (y) and derivative of
dependent variable with respect to independent variable

(&)

dx

wherei

y = [.-Hm]lﬂr g _m]lﬁ
since [+ V7] o~ VA7) =1
o tht

Y= [;ﬂ+m]15+[;ﬂ+m1

—15

i 14 2x —16 2x
T —

dx 2l — 1
15 -15
=15 {:ﬂ+v’mz—1] —— 15 [,-n+u’.-n2—1
v;ﬂz — 1 J 1.112 —1

15 H VT 15 T —157
e IR Y2z | I PRV |

;112 — 1 |
ffy 5 - o > : 15 . . —15
E"-’*ﬂ‘_l:lﬂ (:ﬂ-l—v;ﬂ‘—l) —(;H-FV;H‘—J.)

2 9. 295 15 ~15
d_g;.r ;n2—1—|—d—y.“—rz—a[(;n—|—v;nz—1) +(;H+U;H2—l) }
dx* de 222 — 1 Va2 —1
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Q.9 8 cos 2r

1
The integral [ —dr equals:
)z (tanz + cot )

Option 1:
L5

125

Option 2:
15

64

Option 3:
15

32

Option 4:

L3
26

]

Co_rrect Answer:
15

128

Solution:
As we learnt in

Integrals for Trigonometric functions -
d

— (—cosz) = sinx
dx

/ sinzdr = —cost + ¢

Integration by substitution -

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

- wherein

Sinceff{,—njdm = /_f{i]dt = ff[ﬁl]dﬁ] all variables must be converted into a single variable ,

(t or f)
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1 & cos 2
7 dx
& T

z (tanz + cot z)

: . 3 .
S111 .00 CoOs T ST 0 +— cos™ 1

tane + cotx = + — —
cosxr  SInT

El

cos 2r
— dx

L

oo
o

T

Y1z

—

=in 2r

P P
Scos 2z, sin” 2z dx
s

-

sin 20 =+ = 2cos 2adr = dt

F

[.-wﬁn

0|

Q.10 The function f defined by

fle)y =2 —32% + b+ Tis:

Option 1:
increasing in R.

Option 2:
decreasinginR.

Option 3:
decreasing in (0, ) and increasing in (=, 0).

Option 4:
increasing in (0, ) and decreasing in (=, 0).

Correct Answer:
increasing in R.

Solution:

First Derivative Test to Get Extrema -

First Derivative Test to Get Extrema

SN @ cos T

SN @ cos T

CAREERS 3600 s
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First find the value of x such that f(x) =0, letatx =a, f(x)=0

Now, find f(x) at x = a.

1. If f"(@) < 0, then f(x) is maximum at x = a

2. 1ff"(a) > 0, then f(x) id minimum at x = a

3.1ff"(a)=a

Then, find f"(x) at x = a.

If f”(a) # O, then f(x) has neither maximum nor minimum (inflection point) at x = a.

But, if f"(a) = 0, then find fourth derivative of f(x) at x = a, i.e. f V(x) at x = a.

If fV(a) <0, then f(x) is maximum at x = a and if f¥(a)> 0 then f(x) is minimum at x = a and so on.

SUMMARY
First order Second order Higher order
derivative test derivative test derivative test
f'la) =0
f'la) =0
f'la) = -n—Jf:‘-I —
‘I"nln‘[X }”L{E ) © 1‘u1g[‘u‘ .}” l:“:l =0 Jf 71 r“:;’ -
o sign from + wve to f'la) <0 fHa) <0

-VEe as I Crosses

where n 18 even
(If n is odd. = = a is not
an extremum point; it is
a point of inflextion)

fla) =0
f'(x) changes
sign from — wve to

Min

V& A5 T CrOsSses

flla) =0
f'{a) =0

frHa) =0
f(a) =0
where n is even
(If n is odd, & = a is not
an extremum point; it is

fla) =0
(a) > 0

a point of inflextion)

point of inflection

fﬁ'[;g::l (‘lliﬂlgt‘ Hif.’;'rl
at x = a

( =)
168 —
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fle)=a"—32° + 52 +7
fliz) = 322 — 6z + 5
D=(6?-4-3-5

=36 —60 < 0

So,

fz) =0 for peR

Correct option is 1.

Q.11 The function f: N - Nis defined by

where N is the set of natural numbers and [I’] denotes the greatest integer less than or
equalto ., is:

Option 1:
one-one and onto.

Option 2:
one-one but not onto.

Option 3:
onto but not one-one.

Option 4:

neither one-one nor onto.

Correct Answer:
neither one-one nor onto.

Solution:

ffr] —7—5 [g]
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Taking x in an interval of five natural numbers, we have the following:

r—>5(0), 0<ax<3
> r—5(1), 5<a<10
;fll - M J . _ -
f(z) v —5(2), 10<z<15
r—35(3), 16 <z <20

Therefore, here, x €N. hence, f(x) is neither a one-one function nor onto function.

Q.12 |fthe arithmetic mean of two numbers a and b, a > b > 0, is five times their geometric mean,

a+b
then is equal to:

a—b

Option 1:
V6
2

Option 2:
3v/2

1

Option 3:
V3

12

Option 4:
54/6

12

Correct Answer:
56

12

Solution:
As learned in

Arithmetic mean of two numbers (AM) -

a -+ b
2

A=

and

Geometric mean of two numbers (GM) -

GM = ab

In this Question,
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i1+ b
= = v ab

a+b=10vab

We know,
(a —b) = (a+b)* — dab
— (10vabh)? — 4ab = 100ab — 4ab = 96ab

a —b = 4v6vab

Therefore:

a+b  10vab /6

= = h-
a—b  46Vab 12

Q.13 An aeroplane flying at a constant speed, parallel to the horizontal ground, .,/E km above it, is
observed at an elevation of §()® from a point on the ground. If, after five seconds, its
elevation from the same point, is 3()% then the speed (in m/s) of the aeroplane, is :

Option 1:
1500

Option 2:
400

Option 3:
750

Option 4:
720

Correct Answer:
400

Solution:

Angle of Elevation -
If an object is above the horizontal line from the eye, we have to raise our head to view the object.

- wherein
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[~
'\x\) angle of depression

S,
.,

(ho

angle of elevation

5 seconds

LK

¥
3

tan 60° = £ =3
MM

= r=1
3 1
tan 30° = — = —
¥y V3
=y=23

AB =2 kms also Time =175 seconds

listance 2 x 1000
speed = i, =400 m/s
time D

Q.14 The area (in sq. units) of the parallelogram whose diagonals are along the vectors

8 — 67 and 3i +47 — 12k,

Option 1:
26

Option 2:
65

Option 3:
20
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Option 4:
52

Correct Answer:
65

Solution:

Geometrical Interpretation of Vector product -
Area of Parallelogram

If 7 and [, are two non-zero, non-parallel vectors represented by AD and AB respectively and let © be
the angle between them.

!_E S
:\. - B
£ 3
DE

| L, ., sl = —
n A ADE, sinf 1D i
== DE = ADsinf! = |a| sinf!
Area of parallelogram ABCD = AB - DE
Thus,

Area of parallelogram ABCD = |b||@| sinf = |a@ x b|

NOTE:

alxag.

1. The area of a parallelogram with diagonals d; and d, is

1
2

As we learnt in

Vector Product of two vectors(cross product) -

If 7 and E,' are two vectors and ) is the angle between them , then @ x h =

ill t’_;;‘ Sin©n

- wherein
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71 Is unit vector perpendicular to both 7 44 E

and

Position vector of a point -

|Oﬁ'|2 \.-";Hz-l—yz—k:z:r

- wherein

. Plxyz)

Area of parallelogram =

BJ | —

ﬁ:’xq

where 7 .., 1}, are diagonals

N
=5[8 =6 0
3 4 12
AN o\ /
= ;(721-[-95.}-{—0@;{)]

= |36 + 48] + 25k,

magnitude— /362 + 482 + 252

=65
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Q.15 The number of ways in which the examiner can assign 30 marks to 8 questions, giving not
less than 2 marks to any questions, is :

Option 1:
a0 C‘.F

Option 2:
21 CS

Option 3:
21 C‘f

Option 4:
a0 CS

Correct Answer:

21 -
o

Solution:
22222222 =30-16=14 Marks

Hence,

n==
r=14

Ly +14— 2
no of ways = "lc, = WL = 2oy,

Q.16 |etfbe a polynomial function such thatf(3x) = f'(x)- f” (x), for all zeR Then :

Option 1:

f2)+ f(2)=28

Option 2:

ff2)=f2)=0

Option 3:

ff(2)-f(2)=4

Option 4:

f(2)—f1(2)+ f(2) =10

Correct Answer:

ff(2)-r2)=0
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Solution:

f(x)is given a polynomial function

Let f(x) having ,th degree

f'(x) becomes (1 — 1)'" degree

f"(x) becomes (n — 2)'" degree

Now it is given that

f(32) = f'(a) - ()

If we consider only degree

n={n-1)+(n—2)
=n=23

Assume

flz) = az® + b’ +cx +d

we get

f'(z) = 3ax® + 2bx + cand f"(z) = Gax + 2b

f(32) = f(2) - "(2)

a(3z)* + b(3z)? + ¢(3x) +d = (3az® + 2bz + ) - (6ax + 2b)
27az® + 9ba® + 3cx + d = 182 + 1R8abx® + z(6ac + 4b%) + 2be
Now Comparing coefficient of ;#

2Ta = 18a°

i =

bd | L

Now Comparing coefficient of ;2
Oh = 18ab

Here a=0 or b=0

a cannot be zero so b=0

Now Comparing coefficient of
c=0

Similarly d=0

Hence
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Q.17  The area (in sq. units) of the region common between the curves, x2+y2=4 and y2= 3, is :

Cprrect Answer:

T

_|_
33

Solution:

Finding point of intersection first

x2+3x-4=0

X2+ 4x-x-4=0

X =1

(Back to Index =)
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and y:iﬁ

Using symmetry,

Area = 2 (ﬁl (vﬁﬁ) dz + /12 (m) fa-n)

;7 1 g

xr? o 4 x|

=2 (|:2\/§ * ?] + [;V‘:l —xl 4+ 5 ."a‘!:ﬂ'._l—:|
0 - - 1

23 V3 1
— 2gin ! ] — — — 25in" 1=
.4( 3 + 04+ 2s8in 1 5 2s5in 2)
'-) _—
va 2 3
5 1 +2?r
ST \2v3 3
B 1 +~'1?‘
— - 2

Q.18  The real number k for which the equation, 2.2 + 32 + J: = (0 has two distinct real roots in
[0,1].

Option 1:
does not exist.

Option 2:
lies between 1 and 2.

Option 3:
lies between 2 and 3.
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Option 4:
lies between -1 and 0.

Correct Answer:
does not exist.

Solution:
As we have learned

Quadratic Expression Graph when a>0&D >0 -

Real and distinct roots of

flz) =az® +bx +c

& D = b — dac
- wherein
¥y = fx)
o B
23 d4a
2x°+3x+k =0
A/
0 1

. _3;’4 is the abscissa of vertex

and, it should lie in(0,1 ) but it's not true

S, no value of 'k' exists

(Back to Index =)
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Q.19  The locus of the point of intersection of the straight lines, tx—2y-3t=0 and x-2ty+3=0 (t ¢ R),
is

Option 1:
P 2
an ellipse with eccentricity —

B

Option 2:
an ellipse with the length of major axis 6

Option 3:
a hyperbola with eccentricity .,/E

Option 4:
a hyperbola with the length of conjugate axis 3

Correct Answer:
a hyperbola with the length of conjugate axis 3

Solution:
As we learntin

Locus -
Path followed by a point p(x,y) under given condition (s).
- wherein

It is satisfied by all the points (x,y) on the locus.

Conjugate axis -

The line through the centre and perpendicular to transverse axis.

- wherein

L Lga e

Transverse
axis

( )
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te —2y —3t =10
x— 2ty +3 = 0(teR)
(z +3)

On solving, t = "T—from second equation
2y

Bow from first equation

v —4y® =19
2 2
Yy
9  (9/4)
Here a=3, b=§
2

F

Length of conjugrate axis

=2b=3

Q.20 if

lim

n=20 (n 4+ 1) [(na+ 1) + (na +2) + ....... + (na+mn

for some positive real number a, then a is equal to :

Option 1:
7

Option 2:
8

Option 3:
15
2
Option 4:
1

2

=

Correct Answer:
7

(Back to Index =)
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Solution:

19 4+2% + 3%+ ... +n"

lim

n—oe (n+ 1) (na+ 1) + (na +2) + - - + (na+n)|

: 1“+2+...+n" 1
= lim . = —
n—0C (ﬂ + 1)ﬂ_1 [nga + nﬁnﬂ;—l ] 60

= lim 20> o=y ] = i
n— (n+ 1)1 [2n%2a+n?+n] 60

oy

fim 22k o) 1

e S N L [Enia+n3+n} 60
na—1 7

Ti E i
= (1+ D) 2na+n+1] 60
=Y (8) 1

% (14 L g4 14 1] 60

—oz T Ti 0

_ Zfﬁl atde 1

C 2a+1 60
2@ )], 1
(a+1)(2a +1) 60
2 1

=

(@ +1)(2a +1) ~ 60
= (a+1)(2a +1) =120

= 2a° +3a+1=120

= 2a° —3a=119=10

~ —3+9+952
N 4

- —3+£4V0961 -3+31
- 4 4

=

4| www.careers360.com I { Back to Index # )

( since a > 0)

1 k)" ! 4 . .
lim —Z (—) :/ rdx [Derlvatn’c as limit of a sum |
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Hence, the value of a 1s

—3+31 28
— =—=T=a=7
! 1
Q. 21 Let A be any 3x3 invertible matrix. Then which one of the following is not always true ?
Optlon 1
adj (A) = |A]. A7
Option 2:

adj (adj (A)) = |A].A

Option 3:
adj (adj (A)) = |~1| (adj (A))~ :

Option 4:
adj (adj (A)) = |A]. (adj (A))~ !

Correct Answer:
adj (adj (A)) = |A|. (adj (4)) 7}

Solution:
As we learnt in

Inverse of a matrix -

1
Al = - adj A
[A]
(A
Option 1: A™1 = mrl_h ) (By formula)
Option 2: adj (adj (A)) == | A|"~ 24
Putn=3

soadj{adi(A)) = AP 2A = |A| A

Option 3: and 4
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L Aladj A) = AL
(adjA)~! = ﬁ
g A
adj(adj(A)) = |AP (adj(A)) ' = |-”l|‘m = [A4]- A

so option 4 is not always true

Q.22 The curve satisfying the differential equation, y dx -

point (1, 1), also passes through the point:

Option 1:
1 l
4 _E

tion 2:

%

1
3

Option 4:
11
42

Correct Answer:
1 1
33

Solution:
ydr — (x + 3y2) dy =0

da
y— = x + 3y’
dy
lr =
& = 3y,
dy y

1
P =——and@ = 3y
Y
Let us now find out the integrating factor I.F.,

—/ irﬂy = —logy = Eﬂg£
Y Y

CAREERS 3600 s

(x + 3y?) dy = 0 and passing through the

4| www.careers360.com I - { Back to Index # )
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[.F. = 995 — 1
)

Hence the solution of the equation is

1 1
.= =/— x 3ydy = 3y + ¢
Yy

L)
Syzi—l—C
)
3=1+C

Now checking options:

© — — satisfies this equation

1
y=3

. 3r—4
Q.23 if £ ( 1

3xr+4

pair (A, B) is equal to : (where C is a constant of integration)

1 :
):a'-l—E_, a';é—gand/f{a*}dw:Alogil—;1'5-!—Ba'+(-‘thentheordered

Option 4:

= 2

3 —5)
Correct Answer:

5 2
(33)

Solution:
As learnt in concept

4| www.careers360.com I { Back to Index # ) 185 —



Rule of integration by Partial fraction -

Linear and non-repeated:

.P(P] _
Qlz) (z—m)lz—ag) (2 —ay)
Plz) A N B N
QI{E"]I N [P — t"t'1]| |:i!" — ﬁ'g]

Find A, ...

Let

By comparing N and P(z)

f 3;11—4 o 5
e ra) FTA
3;1?—4 o
3z+4

Put Uy

=>3zy +4dy=3r —4
. —4(y+1)
S 3y-1)
4(1+y)
3(1—y)
41 +y)
3(1—vy)
10 — 2y
3(1—y)

T =

fly) =

4+ 2

“

J

. _ o ._.[5 —;E]
'fmy_am—m]

_3/ 5—a L__Efl—m+4L
3 \1-2)"73) 1o ™

2 =
:E;E+§Eﬁ.|1—;ﬂ|+c

Q.24  Atangentto the curve,y = f(x) af P(x. y)

CAREERS 3600 s

meets x-axis at A and y-axis at B. If AP : BP=1:3 and f(1)=1, then the curve also passes

through the point :

(Back to Index =)
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5 |
128

Correct Answer:
1
2, =
=

Solution:
As we have learntin

Selection formula -

mre + 1
nrn= —
m -+ n
mya — niy1
y e
m 4+ n
- wherein

If P(x,y) divides the line joining A(x1,y1) and B(X2,y2) in ration 77t @ 71

A slope of a line -

A |
L = u

ag —
- wherein

Slope of line joining A(x1,y1) and B(x2,y2) -

(‘Back to Index =}
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3 b N 4x b 4
a3 = —, — n=—_h =4
1771 3 y
Now, Slope m=__"rJ — —3Y
i r

rfy l!'fy B —3y

Also, slope = = — —
dix dix T

= Iny=—-3nxr+c

= c=1
So,

N 1
y_;ﬂ;j

Q.25  Letf(x)=2"%x+ 1 and g(x) = 3'%x-1. If (fog)(x) = x, then x is equal to:

30 _o 1

Correct Answer:
1 —9-10

310 _ 510

Solution:
Using

flz)=2" +1

(‘Back to Index =}
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Then, fog (x) = f (g (z))

= f(3%2—-1)=2"3B"-1)+1=2
. 9l0 . gl0, 910 Ly _

Lol gl0, 9l

- (21{1 310 _ 1) _9l0 _q

910 _
R Y S T

1 — o—10
= 310 _ 510

Q.26 If the sum of the first n terms of the series

V34 VT V243 L VB0T + ... is 4351/3, then n equals :

Correct Answer:
15

Solution:
As we learnt in

Sum of n terms of an AP -

S, = g[Ea +(n—1)d|
or
.‘_'J'ﬂ = ; [ﬂ', -+ g]

In this Question,
V3 + V75 + 243 +507.... = 435\/3
= V3425 x 34+ VBl x 34169 x 3+ ..... = 4353

= V3+5V3+09V3+13V3+ ... =435V3
= V31 +5+9+13+...]=435V3

= V3x o[2x 1+ (n—1) x 4 = 435V3

= V3 x n[2n— 1] = 435V/3
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1+ /3481 1+59 60

n =15
4 4 4
(Negative value of n is rejected)
Q27 e expression - tan A cot A can be written as:

_|_
l—cotAd 1—tand

Option 1:
secA + cosecA

Option 2:
sinAcosA + 1

Option 3:
secA rosecA + 1

Option 4:
tanAd + cotA

Correct Answer:
secA cosecA + 1

Solution:
tan A N cot A
l—cotA 1 —tand

. '
sin” A costA 1

X
cos A(sin A —cosA)  (sinA —cosA)  sinA

sin® A — cos® A
(sin Acos A) (sin A — cos A)

a7 .
sin® A + cos? A+ sin Acos A

sin Acos A

l +sinAcos A _
= — —sec A cosec A+ 1
sin A cos A

CAREERS 3600 s
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.28 —_9: oAl i i — —_ i
Q If the vector =93] + 4} is written as the sum of a vector by parallel to S=i+ and

a vector E} perpendicular to

_;‘thenb_} X ? is equal to :
AL 1 2

Option 1: .
—3i + 35 — 9%k

Option 2:

a N A

Option 3:
- N g -~
—61+6) — Sk

=

Ogtion il: .
31— 37+ 9k

Correct Answer:
s o B
6i — 65 + =k
2

Solution:
As we have learned
Collinear Vectors -
Two vectors are said to be collinear if and only if there exists a scalar m such as that 7 — ;5
- wherein

m is a Scalar.

Properties of Scalar Product -
ib=0

i is prependicular b

- wherein

Provided that 7 #+ 0, E—TL 0
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Vector Product of two vectors -

- wherein
a—= Ifﬂ',lf: +azj+ fL;j-IC]

E: I\(tijlj’\: + I’Jg} + FJ;;E‘]I

3+ 4k =b + by
by = A1 + j)

(wi+yj+2k)(i+75)=0
r+y=0=x=—y

So

3 +4k = Ai+j) + (z1 —z+ k)

O=A+ax=0A—ax=32=4

A =3/2
;H:—3I’f2
z=4
I B
by xby=1|3/2 3/2 0 =61—6j+9/2k
—3/2 3/2 4

Q.29  On the sides AB,BC,CA, of /4 A B (' 3,4,5 distibct points (excuding vertices A,B,C) are
respectively chosen. the number of trangles that can be constructed using these chosen
points as vertices are:
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Option 1:
210

Option 2:
205

Option 3:
215

Option 4:
220

Correct Answer:
205

Solution:

Single triangle needs 3 vertices

Case 1:

One point in each side

= 30, x 40y x 0y =60

Case 2:

1 point from side AB & 2 points from BC
= %0y x 0y =12

Case 3:

1 point from side BC & 2 points from AC
= 40y x 0y =40

Case 4:

1 point from side AC & 2 points from BC

= 501 o 402:3[_]
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Case 5:

1 point from side AB & 2 points from AC
= *C, x 3Cy, =30

Case 6:

1 point from side AC & 2 points from AB
= 3y x 3Cy =15

Total Triangle = 60+18+12+40+30+30+15=205

Second Approach

Totel vertices =3+4+5=12
By — 30y — 40y — 33 =220— 1 —4 — 10 = 205

Q. 30 . cot & —cos @
lim ——————equals:
=5 ['.'T — Elrj

Olption 1

16

_(l)ption 2

8

Option 3:
1

4
letion 4:

24

Correct Answer:

16

Solution:
coti — cose
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~ im cot (3 —h) — cos [%3— h)
T 2 G o]
tanh — sinh
= lim

=0 (1 — 7 + 2h)°

tanh (1 — cosh)

= lim —
h—0 shd
@
L. tanh Ewn‘%
= — lim : —
Sh—0 h h=

k ,
i 5,then kis equal to:

Option 1:
1

Option 2:
2

Option 3:
3

Option 4:
4

Correct Answer:
1

Solution:
As learnt in concept

Integration by substitution -

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

- wherein
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Since/f[,—n]n,[-n = /_f[t]dt = /f[ﬁ]]dt’;} all variables must be converted into single variable ,

(tor f)

=

/2 daz
| I'::it?2 — 2o + 4] :

putt=x-1

3]

! dt
_= = -
L ((t+1)° —2(t+1) +4)°

fl ct
0 (2 +3)

t = \/ﬁtane

3% 2+

dt = v/3sec? O dO
- /m"_l »L"f v 3sec? 6 df
B 0 3v/3sect d

11

1 tan ™ \r—.ﬂj
= 3 [ cos f dif
o ()

Il
Lo =
"
&
=
et
=

Option 1:
T—f

If zis a complex number of unit modulus and argument § ,then arg (

(Back to Index =)

L8]

(]

) equals:
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Correct Answer:

fl

Solution:
lz| =1
Arg (2)=#

= 2= e = cosfLisinh

l+= 1l +ecosf +—isinf

O' - - .
1+ z 1l +costl —isinf

2c0s” A2 + 2isinf /2 cosf /2
2c0s? /2 — 2isinfl/2cosfl/2

cosf /2 + isinf /2

cosf/2 —isinf /2

g2

Thus arg(l—'_:) =
' 1+z/)

3}

CAREERS 3600 s
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Q.33 If two parallel chords of a circle, having diameter 4 units, lie on the opposite sides of the

1 ;
centre and subtend angles cos ! (; and sec ! (7) at the center respectively, then the
[

distance between these chords, is :

Option 1:
1

VT

Option 2:
g

Option 4:
16

—
)

Correct Answer:
o

VT

Solution:
As we learnt in

Circle -

A circle is the locus of a moving point such that its distance from a fixed point is constant.

- wherein

and using the concept of chords;
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fl

2 4

2eos™— —1 =
2

¥
2 cos”

thus distance between them is 2004 =

P

.34
Q If for x ¢ (o. i) , the derivative of

tan ! ( Elrﬁ ) is\/r.g(r) then g(x)equals:

1 — 93

Option 1:

1 —9z*

Option 2:
3;11

1 — 9;213

Option 3:
3

1+ 929

CAREERS 3600 s
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Option 4:

0
1+ Q.p
Correct Answer:

1 + 93

Solution:
As we learnt in

Inverse Trigonometric Functions -

The functions sin ! . cos ™! . tan ™' &, cot ™! &, cse ™1 and gae—1 4 are the inverse trigonometric
functions.

- wherein

Ifsinax =

bd | =

then, » = sin !

(S

Let, tan ! EP—V/?J =06
J. — Qi!"
ﬁ:a T
tan © = r—\/i
l — 9:1’-

Differentiating both sides w.r.t. x we get:

- — ) 2
@.&SECZE}— (1 —92%) 9/7 — 627(—272%)
dx (1 —9x%)2
de [l—|—9r]
sec?@ =0T ———= 1
dx ¢ Ve l—Qr] D
Now,

secf) = 1+ tan’f

b ﬁ

tan © = - 5
1 —9x=
9 . (62y/)?
= sec O =1+ m
s 362"
B (1 —92%)2
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_ 1+81z" + 182°

(1 — Q;Hﬂjg
2 “. + Q;ﬂdjg
seC E} = “_—W ................... (2)

From(1)and(2)

dO  9/z(1+92°)% (1—92%)°

de (1 —=92%)2 (1 +92%)?
NG
de 1+ 922

On comparison,

B 0
N 1+ 9z?

glx)

Q.35
0 cosx —sinx

If s- x €[0, 2m] : |sin x 0 cosx| =0},
cosx sinxy 0

then ¥ tan(% + x] is equal to :

xe5

Option 1:
4+4+2v3

Option 2:

—2+/3

Option 3:

—2-/3

Option 4:

—4—2v3

Correct Answer:

—4— 23

Solution:

0 cos®  —sin @
sin 0 cosxt | =0
cosaT  sinT 0
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= 0(0 — sinzcosx) — cosx(0 — cos’x) — sinz(sinx) =0

Y _costx =0

= sin
= (sinz —cosz)(l +sinzcosz) =0
= .sine —cosx = 0

= . sinx —cosx =10

Cotanax =1

T aT
LE = — or —
4 4
T 1 +tanmx
Now, tan|— + =) = ———
I4 I 1l —tana
Now Put & = =
3
L+ tan 3
1 —tan ﬁ

1++/3
1—+/3

1 3¢ 1 2
I:‘I‘V/_] _ + 3+ ﬁ:—‘?—ﬁ
1—+3 —2

similarly for f.rm.lf? +

Z tanlfé + )

I
i
X
—

I
]

I
=
g
Il

I
1=

I
]
@

Q.36 . L 5 d*y dy
if 20 = % 5 and (2 _ : e —
T =y%+y (° —1) TgHATT Hky =0
then A + kis equal to:
Correct Answer:
-24
Solution:

As we learnt in

Differential Equations -

CAREERS 3600 s
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An equation involving independent variable (x), dependent variable (y) and derivative of
dependent variable with respect to independent variable

()

- wherein

e — 1
—5.Y .
...................... (i
rf — 1
1
—>veZ 1Y —5Hy
dx
d-y 2z dy _dy
—= vl -1 + -_—= - -
§ dz? 222 — 1  dx Y dx
2 l _ _ . .
—~ (rz _ 1) d E Id_y_ Svz? — 1.2 = 5 x (—5y)= 25y = 25y from (i)
dax= dx dix

(Back to Index =)
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F_ - .._II:' —
dz? i Y
A=1k=-25
A+ RE=-24
.37
Q Let [, = /tan” rdr (n>1)
fi, +1;=a tan” 1+ br® + (', where Cis a constant of integration, then the ordered pair
(a, b)isequalto:
Option 1:
1
=.0
0
Option 2:
1
—-.—1
D
Option 3:

(~59)
—=. 0
5]
Option 4:
(1)
——. 1
5]

Correct Answer:

1
—-.0
)

Solution:
I, :f[tan” x)dr

I+ Iy = / (tsm"1 o + tan® r') dax
= /tﬂl’l_i x (1 +tan®z) de

£ 2
= /tmllm. sec” @ dir

tan® @
= - — '
]
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Hence,u = — andb=0
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Q.38  The normal to the curve y(x—-2)(x-3)=x+6 at the point where the curve intersects the y-axis

passes through the point :

Option 4:
1 1
202
Correct Answer:

11
22

Solution:
As we learnt in

Equation of Normal -

Equation of normal to the curve y = f(x) at the point P(x4, y1) on the curve having a slope My is

(y — ) = My(z — 2]

—1
= ﬂ—lfi" - ;1?1]
ix I:.:r'l . :I
x+ 6 .
= oint(0,1
Y= 7 sayg LormtOl)

(Back to Index =)
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dy _ (a¥ — 50 +6) x 1 —(x+6)(2z —5)

de (2 —2)% (z —3)°

_ 6+30
36

ﬂfﬁ.’ - _J.

=1=MT

.". equation of normal
y—l:—l(;ﬂ—ﬂ]:—;ﬂ-l—ﬂ
e ty=1

Correct option is 1.

.39
Q The function f : R — {—% %} defined as [ (1) =

r o
—is
1+ a2

Option 1:
injective but not surjective

Option 2:
surjective but not injective

Option 3:
neither injective nor surjective

Option 4:
invertible

Correct Answer:
surjective but not injective

Solution:

(1+z*)x1—zx2z 1+4+a2°—22° 1 —z?

(1 -I—.'iﬂzjz (1 +;E2]2 (1+

|:,-i:‘:2 — J.]

So that _
(.‘i‘!g + 1]2

So that it is not strictly increasing or decreasing function.
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So that it is not one-one.

Correct option is 2

Q.40  The number of ways in which 5 boys and 3 girls can be seated on a round table if a
particular boy B; and a particular girl G4 never sit adjacent to each other, is :

Option 1:
5 % 6!

Option 2:
6 x 6

Option 3:

7

Option 4:
5 ox Tl

Correct Answer:
5 % 6!

Solution:
As we learnt in

Rule for Circular Permutations -

(n - 1)I' = Clockwise + Anticlockwise arrangement.
Ex. Seating arrangement of persons round a table.
- wherein

DISTINCT arrangement.

Number of ways = Total - when By and G, sit together
Total ways to seat 8 people on table = 7!

When B4 and G, sit together — {1 « 21

B4.G4

Number of ways = 7! — 2 x 6! = 6!(7 —2) = 5 x 6!
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Correct option is 1.

Q.41  ABCD s a trapezium such that AB and CD are parallel and BC_| CD.

If /ADB =f, BC= p and CD = q, then AB is equal to:

Option 1:
(p? + %) sin©

(pcos© + gsin©)*

Option 2:
(p? + ¢*)sin©
pcos® + gsin©

Option 3:
pz + qg cos 6

pcos® + gsin

Option 4; )
pt+q
PP cos® + ¢?sin®

Correct Answer:
(p? + ¢%)sin©
peose + gsin©

Solution:

A M q '.
| X I
In & DEM,
cot o = 4
P
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In A DAM,

i
z—q

tan {(m — 0 —a) =

P
i —

tan(f + a) =

T = q — peot(f + o)

cotf cot v — 1]

=q—p[ cot av + cot f

(gcos# — psinf)

—ar gsinfl + peosfl

(p* + ¢°) sinf

Thus AF =

peost + gsind

Q42 et g=2i+] — 2k and E:;—I—J

Let &be a vector such that | — @] = 3, [(d@ x b) x & = 3

and the angle between @ and @ x b is 30°. Then a.¢ is equal to

Option 1:
2

F

Option 2:
D

Option 3:
1

8

Option 4:
2

8

Correct Answer:
‘?

F

Solution:
As we learnt in

Vector Triple Product -
i x (bx r_:') = zb +y@

- wherein

CAREERS 3600 s
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x andy are scalars.

and

Scalar Product of two vectors -
a.b = 0 an acute angle
a.b < 0 an obtuse angle

@.b = 0a right angle
- wherein

@ is the angle between the vectors 7 ,nd b

(—d)=3, |(@xb) xc =3

EB

Also, @ « b =

— g m=ar
— = e
I
)

q =

(Fi P E)' |€] sin30°

1
3:3><|F:1><§
= |l =2
Also, | — d| = 3

so, |7 + |a]* —2¢-a =09
1+9-27-G=9

c-a =2
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Q.43 The coordinates of the foot of the perpendicular from the point (1, -2, 1) on the plane
containing the lines

r+1 y—1 =2-3
6 7 8
r—1 y—2 -3

and

Option 1:
(2,-4,2)

Option 2:
(-1,2,-1)

Option 3:
(0,0,0)

Option 4:
(1,1,1)

Correct Answer:
(0, 0, 0)

Solution:
As we learntin

Cartesian equation of plane passing through a given point and normal to a given vector -

(2 —wp)a+(y —yo) b+ (2 —2)c=0

- wherein

P =i +yj + 2k

a = xgi + Yoj + 2ok
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i=ai+ f}j +ck
Putting in
(F—a)-7i=0

Weget(z — zg)a+ (y —yo) b+ (2 —2)ec=0

First, we find the equation of plane normal vector of plane containing L and Ly is

b

;

I
[l I
S S
-1 o

—0; — 185 + 9k
Unit vector i+ — ﬂ
V6
Hence, equation of plane is of the form
r—2y+z=="Fk
It passes through (-1,1,3)
—1—-24+3=%k=0
Soplaneis® — 2y + 2z =10

Foot of perpendicular is (0,0,0)

Q.44 ; T —
The term independent of x in expansion of _ r 1 - 1.
2 — gl 41— pli2
Correct Answer:
210
Solution:

As we have learned

General Term in the expansion of (x+a)n -

-Tr—l _n e - T LT

)

10
is:
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22 (7 1)

. . . 10
o3 1Y (223 — 18 4 212 1y li2
Now, S5 = ( R v+l (o D)z + l])

= (= + 1) — (122"

= (2 )

e
|
I

| =10 C,xl':;ﬂl“ﬁj:ll{]_rI':—;H_uz]r

10 —7r

=r=4

So, T,. =" Cy =210

.45
Q if §=tan~! (

1

1 1
= ‘|—1Z-E’LI1_1 —_— ]+ ...
n.2-|-n.+1) (n.3-|-3n.-|-3)

-1
te
T lan (1 + (n+ 19)(n + 20)

Option 1:
P 20

401 + 20n

Option 2:
P 1

n+20n + 1

Option 3:
p o)

i

n+20n + 1

Optlog. 4
401 + 20n

Correct Answer:

i

n?+20n +1

Solution:

1 1
§=tan! | ———— | +tan! | ——
n?4+n+1 n?4+dn+3

) , then S is equal to

1
+...+tan~?
L+ (e + 19 (0 + 20)

CAREERS 3600 s
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S—tanl— Ly ! +...+tan™! l
I +mfm+1) 1 +(n+1)n+2) 1+ (n+19)(n+20;
~ -l l—n - in+2)—n+1) R — i+ 20)— (n+19)
I +win +1) L+ {m+1)n+2) I+ (re= 197(n + 20)

(tan™(n+ 1) —tan™' n) + (tan”'{n + 2) —tan~'n + 1)) + ..
+ (tan™'(n + 20) — tan”'(n + 19))

tan~!{n + 20) — tan "' n

_p i 20) — (n) 1 20
tan

5=t - = S —
T riin + 20 n? + 20n+ 1

Q.46  The objective function of a linear programming model is given as,
maximize, = = &y + 29
Subject to constraint 1:ry + 2x9 < 5
Constraint 2:ry + Jag < 9

What is the objective function value if (1, x5) = (1, 1) is used as a possible solution?

Option 1:
3

Option 2:
5

Option 3:
7

Option 4:
None of these

Correct Answer:
3

Solution:

Different Types of Linear Programming Problems -

As we learntin

Corner Point Method -

This method of solving an LPP graphically is based on the principle of extreme points theorem.

4‘ www.careers360.com } { Back to Index # ) 214 —




e}

i
Il
e

r = —3

atrp = 1,

;i!?gzl

wr=1+2x1=1+2=3

Q.47  The line of intersection of the planes
. (33 — +Ié) = land
-
. (}f+4j —2?&) —9,is:
-
Option 1
Pp_ 4 -~ __ 9
Ty _ Y _ 77
—2 T 13
Option 2
r— Yy o =+ %
2 =7 13
Option 3. ;
r— IE] _ = I - z
2 -7 —13
Option 4. .
T — 3 X Yy K _ Z
2 7 —13
Correct Answer:
r— B _ 3 -
i 3 _ _~
2 —T —13
Solution:

As we have learned

Equation of line as intersection of two planes -

Let the two intersecting planes be
ar + by +cz+d=10and

mx+hy+coz+d =10

(Back to Index =)
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then the parallel vector of the line formed their intersection can be obtained by

fogok
@ b c|=Ai+ Bj + Chk{assumed)
iy by !

and points can be obtained by putting = — () and solving
ar + by +d =0 and

amx+biy+d =0say a,

Now the equation will be

m—rt_y—_ﬁ =z—10

A B C

gf—y-l—::l
and x + 4y — 2z = 2

puttingz=0
3xy=1 and x+4y=2

= 132 =6 = 2 = 6/13

U= 5{;’3
ik o
vector along line =13 —1 1 |=—-2i+7j+ 13k
1 4 -2

Q. 48 . : U . 1 1y 10
The sum of the rational terms in the binomial expansion of(g’z + 3') is
Option 1:
25
Option 2:
32
Option 3:
9
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Option 4:
41

Correct Answer:
41

Solution:
(ﬁ N 3};)”] _ ¢, (21,12)1“ 100, (Euz)ﬁ' (31,r5) M L 100y, (3155)1{:

There are only two rational terms - first term and last term.

2

Sum of two rational terms = (2)° + (3)2 =232+ 9 =41

Q.49 et & (0, 1). The set of all x such that sin !y = cos—la, is the interval :

Option 2:
1

E.l

Option 3:
(1,2)

Option 4:

3

0 V3
2

=

Correct Answer:
1
—. 1
()

Solution:
Given sin 'z > cos 'z where z € (0, 1)

- T -
= 51N l;ﬂ};—sm Lo

-

1

1 T fo—1 !
@r > — =85n I >=—
2 4
T 1
:b-;H}SIIlI:";E:}—

NG

= 28in"

CAREERS 3600 s
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Maximum value ofsin™ ;i::ih';

So. maximum value of x 1s 1.
1

So.xe | —.1
V2

Q.50  The mean age of 25 teachers in a school is 40 years. A teacher retires at the age of 60 years
and a new teacher is appointed in his place. If now the mean age of the teachers in this
school is 39 years, then the age (in years) of the newly appointed teacher is :

Option 1:
25

Option 2:
30

Option 3:
35

Option 4:
40

Correct Answer:
35

Solution:
No concept add

mean age — 4{) years

> xy

25

— 4() years

P

=sum of ages | 5|

new teacher be of age T let the

S _ 60+
now LT =39
25

1000 —60 +T =2

[l
X

o
i}

040 + T =975

T = 35 years

.51 x— 9
Q The last integral value of v of iz such that — — ¥ = () satisfies,
=+ dr —

4‘ www.careers360.com } { Back to Index # ) 218 —



CAREERS 3600 s

Option 1:
ol +3a—4=0

Option 2:
o' =5 +4=10

Option 3:
a? —Ta+6=0

Option 4:
o’ + 50 —6=10

Correct Answer:
o’ + 50— 6=10

Solution: _
€I
S E— — =)
x* + D — 14
M |
=0

(z —2)(z+7)
—T<=<ax=2 or x=25H

v — —h satisfies

o’ +5a—6=0

Q.52 |f the common tangents to the parabola, x2=4y and the circle, x2+y2=4 intersect at the point
P, then the distance of P from the origin, is :

Option 1:

V2 +1
Option 2:

21/3 + 2v/2

Option 3:

2(w§+1)

Option 4:

3+2v2

Correct Answer:

21/3 + 22

Solution:
As we learntin
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Standard equation of parabola -

2
© = 4day
- wherein
v
- Amg
g
"RE ai
We = 2 a1
r Mrectrix f~4

Condition of tangency -

2

¢t =a? (1 +m?)

- wherein

If y = mx + ¢ is atangent to the circle 72 + yg =

Tangentto z2 + ¢? = 4s

y = mxx 2v1 +m?

Also ;3‘:2 = ..ly
22 = dmax + 8V 1 + m?2
If we put D=0

{ Back to Index # ) 220 —
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m? =2+ 2v/2

m? =2(v2+ 1)

Hence Equation of Tangent is

y = mz*+ 2\/1—!—2(@4—1]

y = mxx 2/3+2v2

As both the tangents intersect at y-axis

Distance from the origin is given by y coordinates or x=0

y=2/3+2v2

Q.53 T de
The integral j ————isequalto:

+
g
=

Correct Answer:
2

Solution:
As learnt in concept

Properties of Definite integration -

E“"”] e = ffmh —2)de
When Lbf(mj - th(b_;ﬂ] B

- wherein

Putthe (a + b — @) at the place of xin f ()

T

= l COS T
I +

A
E dr
Also, | = / _ -
Iz 1+ cos(m— z)
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T 1 1
Efzf rf.-ﬂ(_ + - )
z 1 + cosa 1l —cosa

Q.54  The number of solutions of the equation sin 2z — 2 cos @ + 4 sin @ = 4 in the interval
0, 57]is

Option 1:
3

Option 2:
5

Option 3:
4

Option 4:
6

Correct Answer:
3

Solution: ]
sinZr —2cosx +4dsine = 4

= Z2sinr-cose — 2cosr +4dsine —4 =10
= (sinz — 1){cosz —2) =0

ceose—2%#0, cosine =1
T oam 9w
r=— =, —
2°27 2
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.55 Z
Q If 7y #£ 0 and Z; betwo complex numbers such that f is a purely imaginary number ,

1
1271 + 3245
then| —— | isequal to:

271 — 37|

Option 1:
5

Option 2:
5]

Option 3:
3

Option 4:
1

Correct Answer:
1

Solution:
[et 21 =1+ ;111(1 2 = 1 —i
z9 1 —1 (L —12)(1—1)

— —1

5 L+ (1+0)(1—14)

2:1—3:3_2_3(%11) 2— 3
221 —3:3_2_3(3) 24+ 3i
zy
2z + 32| |23 |2 — 34|
1221 — 32| |24+3] |2+ 34|
v4+9
= ——=1
v4d+9

Q.56  Consider an ellipse, whose centre is at the origin and its major axis is along the x-axis. If its

eccentricity is — and the distance between its foci is 6, then the area (in sg. units) of the
u

quadrilateral inscribed in the ellipse, with the vertices as the end points of major and minor
axes of ellipse, is

Option 1:
8
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32

Option 3:
80

Option 4:
40

Correct Answer:
40

Solution:

c— |
o=

Given

{0}

[kt B e}

and

2ae =06 = ae =3
Hencea=5

W =a(l-e’)=b=4

Area of quadrilateral ABCD =4 Ar(A A() [?)

=4dx —xaxb

[

=4dx—-—xhx4d

(S

= 40

Q.57  The area (in sq. units) of the region

{I:.r._ y) e z0r+y<3, P <4y and y< 1+ ﬁ}

is :

CAREERS 3600 s
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Option 1:

(R L]

Solution:
As learnt in

Area along x axis -

Let y; = fi(xz) and ys = fa(x) be two curve then area bounded between the curves and the lines

f (2 — yﬂdﬂ,

Xx=aandx=Dbis

b
f Aydr

- wherein

el

.= fAX
h AX)

=~ y,=f(x]

> X

O

Where Ay = fo () — filz)
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Point of intersection of

r+y=3y=1+r 2t =4y

(

1 2 2 s 9
Area = f (1 + o) de + / (3 —z)de — f (%) dr
0 1 0 5

o fe- 2] 2]
= |.r —.r: xr — — — | —
3 0 21 121,
_ |y 2 . 3 =
IR
_5+3 2
3 2 3

3
_5
2

Q.58 et A = {f :sin(f) =tan(f)}and B = {# : cos () = 1} be two sets.Then:

Option 1:
A=1B

Option 2:
AZB

Option 3:
B¢ A

Option 4:
ACcBand B-A# ¢
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Correct Answer:
A¢B

Solution:

Given,

A ={#:sinfl = tanf}
B=1{#:cosfl =1}

Now,

A=4{0:s5mb = sin b
cost

= {6 :sinfcosf — 1) = 0}

={# =0,m727.3m.....

For B:cosl =1 =0 =m.2m.4m, ......

This shows that A is not contained in B . 1.e.

AgB.but Bc A

Q.59  Asquare, of each side 2, lies above the x-axis and has one vertex at the origin. If one of the
sides passing through the origin makes an angle 30° with the positive direction of the x-axis,
then the sum of the x-coordinates of the vertices of the square

Option 1:

2v3 — 1

Option 2:

23 — 2

Option 3:

V3—2

Option 4:

V3—1

Correct Answer:

213 — 2

Solution:
As we learntin

Parametric form -
r=mx +rcos©
y =1y +rsin®

- wherein
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Where ) is the inclination of the line and 7" is the distance between ( , y] and (1. ylj

[}
F
¥

20

L

x-coordinates of Ais 2,0 s53()°

3
:2}( :\/E

2
angle of OB with positive x-axis is 3()° + 45 = 75"

Hence x - coordinate of B is 24/2 cos T5°

— 22 % =(v3-1)

x-cordinate of Cis -2sin3()°=-1
Hence Sumz(«,/ﬁ +4v3 -1+ (—1))
= 2v3 -2

Q. 60 Aline drawn through the point P(4, 7) cuts the circle x2+y2=9 at the points A and B. Then
PA-PB is equal to:

Option 1:
53

Option 2:
56

Option 3:
74

Option 4:
65

Correct Answer:
56

Solution:
As we learnt
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Length of a tangent -

L= /2 +y:% + 2921 + 2fys + ¢

- wherein

Length of tangent from a external point {1, 3/, ) to circle 2 4+ 42 + 22 + 2fy + ¢ = 0

KE+}1'2=9
Since we know,
PA.PB = PT?
PT=vV2+7-9

2

= PT? = (V56) = 56

CAREERS 3600 s
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Mock Test 2

Physics

Q.1 In a Young's double slit experiment, the path difference, at a certain point on the screen

between two interfering waves is —th of the wavelength. The ratio of the intensity at this
8

point to that at the centre of a bright fringe is close to:

Option 1:
0.80

Option 2:
0.94

Option 3:
0.85

Option 4:
0.74

Correct Answer:
0.85

Solution:
Resultant Intensity of two wave -

I =1 —fg—?ﬂ(*oﬁﬁ
- wherein

I, =The intensity of wave 1

I3 =The intensity of wave 2

fi — Phase difference

&:Ef:i

™
_ 20N A T
ﬁ“—(ﬂg 1

I :f] —Ig—zvfjfgi‘ﬂh'ﬁl
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Putting [ and [y = I,

we get = I =1y + Iy + 2+/Iylycos g = 41 cos®

b |2

At the centre [. =41,

¢

) = I, cos?(

)

and at that point I = 41, cos”(

oo | =
o0 =

Q.2 In young's double slit experiment, 16 fringes are observed in a certain segment of the
screen when light of wavelength 700 nm is used. If the wavelength of light is changed to 400
nm, the number of fringes observed in the same segment of the screen would be:

Option 1.
30

Option 2:
28

Option 3:
18

Option 4:
24

Correct Answer:
28

Solution:

’-‘11)\1 = nz)\z
ni __ Az
ngy A

ngznl*i—éilﬁx%:28
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Q.3 An object is placed at a distance of 15cm from a concave mirror of the focal lenth 10cm. The
magnification of the image is:

Option 1:
2

Option 2:
-2

Option 3:
0.4

Option 4:
-0.4

Correct Answer:
-2

Solution:
As we learn

Mirror Formula -

- wherein
1t = Object distance from pole of mirror.
1! = Image distance from pole of mirror.

f =focal length of the mirror.

1 1 B 1
v 15 —10
i = —30em
v —(—30)
m=——= L_"’:—Z
4 —15
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Q.4 An object is placed at a distance of 15cm from a concave mirror of focal length 10cm. The
magnification of the image is

Option 1:
2

Option 2:
-2

Option 3:
0.4

Option 4:
-0.4

Correct Answer:
-2

Solution:
As we learned

Mirror Formula -

1 1 B 1
? w f
- wherein

it = Object distance from pole of mirror.
1! = Image distance from pole of mirror.

f =focal length of the mirror.

1 11
Voo -4 —f
1 I

Vo150 =10
= V = —30ecm
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V. —(—30)
m = = = -

: —15

Q.5 Maximum intensity in YOSE is |1. The intensity at a point on the screen where the phase
T

difference between two interfering beam is E :

Option 1:
0.25 14

Option 2:
0.75 I

Option 3:
Iy

Option 4:
0.5 1,

Correct Answer:
0.75 14

Solution:
As we learn

Young Double Slit Experiment -

- wherein

D
y = N - (F)

i = Distance of a point on screen from central maxima

A = Path difference at that point
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o
I = er;r' cos” (;)

m

I = I cos? (EJ

I:IIKEZDTEIII
4

Q.6 Which of the following is true about an object in light rays.

Option 1:
there are two types of objets real object and vitrul object

Option 2:
it may be point object or an extended pbject

Option 3:
both (A),and (B)

Option 4:
none of these

Correct Answer:
both (A),and (B)

Solution:
as we lern

Object -

A source of light rays that are incident on an optical element. It may be a point object or an extended
object .They are of two kind real object & virtual object.

- wherein
-\-"‘-\___ ]
—

.'I.l' ,lrl'
—-aff-l._\l-x%hs-— Ir—:!|" e

¢ L
i

v Ty

There are two types of objects, rel object and virtual object
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Q.7 if keeping the incedence ray fixed ,the mirrior rotates by an angle & the reflected light will
deviate from its original path by an angle

Option 1:
e°

Option 2:
OO

Option 3:
26°

Option 4:
46°

Correct Answer:
20"

Solution:
as we learn

Rotation of Mirror -

Keeping the incidence ray fixed, When mirror is rotated by an angle f, the reflected ray is rotated by an
angle 2f1.

- wherein

A

The reflected raywill deviate by an angle 2¢

Q.8 If the dimensions of a physical quantity are given by M? L° T¢, then the physical quantity will
be:
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Option 1:
Velocityifa=1,b=0,c=-1

Option 2:
Accelerationifa=1,b=1,c=-2

Option 3:
Forceifa=0,b=-1,c=-2

Option 4:
Pressureifa=1,b=-1,c=-2

Correct Answer:
Pressureifa=1,b=-1,c=-2

Solution:

[velocity] = [MYLT 1]

and

[acceleration] = [MYLT 7]
and

[force] = [ma] = [MLT 2]

and
p ] force.  [MLT?] (ML
ressure| = = =[]
area [L?]
i.e option 4 is correct
Q-9 Thedimensions of (;; - )~/ ?are:

Option 1:
L'l

Option 2:
LT

Option 3:

[L‘I/Z T1 /2]

Option 4:
[L1/2 T—’I/Z]
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Correct Answer:
LT

Solution:
As we learnt in

Permeability of free space -
Dimension of permeablity of free space (flo)-Af [ 172 42

- wherein

newton  henry

ampere? metre

1
v HOED

Where, C = Speed of light

(=

C= lf.ff-nﬂ.lj_l"'rz
= [LT_J]

Correct option is 2.

Q.10 The x and y coordinates of the particle at any time are x = 5t - 2t2 and y = 10t respectively,
where x and y are in meters and t in seconds. The acceleration of the particle att = 2s is

Option 1:
0

Option 2:
5m /s?

Option 3:
-4Am /s?

Option 4:
-8m /s?

Correct Answer:
-4m /s?

Solution:
As we learnt in
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Introduction to Differentiation -

d , . _
T (™) = na""!
dr

- wherein

fd

dz

(,1:5) ={n=23)

= npt!

— -:j;tf:j_]

= 5z

ax=-4 ay=0
Acceleration of particle at ( = 2 = —-lmf.-,-g

Correct option is 3.

Q.11 The speed of a swimmer in still water is 20 m/s . The speed of river water is 10 m/s and is
flowing due east . If he is standing on the south bank and wishes to cross he river along the
sortest path, the angle at which he should make his strokes w.r.t north is given by :

Option 1:
30 west

Option 2:
0°

Option 3:
60 west

Option 4:
45%west

Correct Answer:
30 west
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Solution:
Boat - River Problem -

To cross river in the shortest path

condition ( velocity of boat along river flow must be zero)

d

i = width of river

I =

v = Speed of Boat w.r.t. river

u =speed of river

20
N
et

20 Siryie

2Wsinf = 10 = # = 30%west

Q.12 preetj reached the metro station and found that the escalator was not working. She walked
up the stationary escalator in time t;. On other days, if she remains stationary on the
moving escalator, then the escalator takes her up in time t,. The time taken by her to walk
up on the moving escalator will be:

Option 1:
t) + o

ij

Option 2:
t1to

ta — 1y

Option 3:
t1ta

ta + 14
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Option 4:
t) — 1z

Correct Answer:
t1ts

ty + 11

Solution:
V] = Velocity of Preeti

V5 — Velocity of escalator

[ — distance
[ [

t = = T 1
U+ g TR
t1ta

ottt

Q.13 The displacement time graphs of two moving particles make angles of 3()° and 45° with the
x-axis as shown in the figure. the ratios of their respective velocity are

displacemen! —»

L 4

=

Time —=

Option 1:
11

Option 2:
1:2

Option 3:

1:v3

Option 4:

V3l

Correct Answer:

1:v3

Solution:
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For the displacement-time graph,
Slope = velocity
- V1 = ( slope )1 = tan30°
Vo = ( slope )o = tan45°®
Vi tan 30° 1

Vo tan4b® /3

Q.14 Out of below four equations of Maxwell which shows monopole do not exists

Option 1:
- —
E-ds=2
s £0
Option 2:
—~ —*
B-ds =10
L1
Option 3: E
— — —3
j?g E - Elt 2 ¢ B.-ds
dt
Option 4:

— E —
jth-Efzgwf—i—;wm%j{E-E
‘

Correct Answer:
- —%
B-ds=10

L1,

Solution:

As we learned

Gauss's law for magnetism -
—+.—==10

B ds

i.e Total magnetic flux passing through a closed area is equal to zero.

And this Gauss Law for magnetism shows that monopole does not exist

CAREERS 3600 s
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Q.15  The ratio of amplitude of magnetic field to the amplitude of electric field for an
electromagnetic wave propagating in vacuum is equal to:

Option 1:
reciprocal of speed of light in vacuum

Option 2:
the ratio of magnetic permeability to the electric susceptibility of vacuum

Option 3:
unity

Option 4:
the speed of light in vacuum

Correct Answer:
reciprocal of speed of light in vacuum

Solution:
As we learntin

Relation between Eo and Bo -
E, =c.B,

- wherein

E = Electric field amplitude
B, = Magnetic field amplitude

C= Speed of light in vacuum

E, =c.B,
Bp J.

I Er_;. L

Correct option is 1.
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Q.16 The energy of the em waves is of the order of 15 ke V. To which part of the spectrum does it
belong ?

Option 1:
Infra - red rays

Option 2:
Ultraviolet rays

Option 3:
Y - rays

Option 4:
X-rays

Correct Answer:
X -rays

Solution:
As we learnt in

X Rays -
Frequency Range 3 « 1(!"Hzto 3 « 1! Hz
- wherein

Wavelength Range 0.1 A4 to 100 A"

The wavelength corresponding to 15KeV

12400 12.40
}‘ — A —

= A= A =0.834
15KeV 15

This belong to X-ray region of EM wave.
Q.17 Energy required to move a body of mass m from an orbit of radius 2R to 3R is

Option 1: .
GMm/12R?

Option 2:
GMm /3R
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Option 3:
GMm /S8R

Option 4:
GMm/6R

Correct Answer:

GMm/G6R

Solution:

E=(P.E)sg — (P.E)r

_Gm.-’llf_ _Gmﬂf B Crm M
R ok )~ ToR

Q.18  Acharge Qs enclosed by a Gaussian spherical surface of radius R. If the radius is doubled,
then the outward electric flux will:

Option 1:
Be doubled

Option 2:
Increase four times

Option 3:
Be reduced to half

Option 4:
Remain the same

Correct Answer:
Remain the same

Solution:
As we learnt in

Gauss's Law -
Total flux linked with a closed surface called Gaussian surface.

Formula:

£q)

Qenc - charge enclosed by closed surface.
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|:'.
Electric flux through a surface = A
Ll

since i is constant, flux will remain same.

Q.19  within a spherical charge distribution of charge density p(r), N equipotential surfaces of
potential Vo, Vg +V, Vg + 2V, .......... Vo + NAV (AV = ), are drawn and have increasing
radii rg, 1, ro,.eeeeeeene rn, respectively. If the difference in the radii of the surfaces is constant
for all values of Vg and A 17 then:

Option 1:
plr)ar

Option 2:
plr) = constant

Option .f

plr)o=
r

Option 4l
plrja—
-2

Correct_Answer:

PR |
plroa—
r

Solution:
As we learntin

Relation between field and potential -

E_ —dV
dr
- wherein
$_ Potential gradient.
dr

If P lies inside -

B, - ——%y, Q2R

-lﬁ'-"i} R:i e -lTl:“ Eﬁi

or ) ) {(3R2 —r?
-E.‘r.' = P f—{ :I

e e Geg
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—dV
idr

We know F =

Here A and A are same for any pair of surfaces.
E= constant

Now, electric field inside the spherical charge distribution

E = ir
EF{]

E would be constant of pr = constant

plr) oc —
r

Q.20 A parallel plate capacitor is made of two plates of length /, width w and separated by
distance d. A dielectric slab (dielectric constant K) that fits exactly between the plates is held

near the edge of the plates. It is pulled into the capacitor by a force F' = — f}}i where U is
e

the energy of the capacitor when dielectric is inside the capacitor up to distance x (See

figure). If the charge on the capacitor is Q then the force on the dielectric when it is near the

edgeis:

i1
Pl
gt

—i

Optl;on 1
“d
Qe K

o
2wl=egg

Op;;ionz:
9 T
Ju (K —1)

2dl%ep ’

Optl;on3:
d . .
CALy Y

o
2wl=egg

Opt;ion 4
Q" w .
Qe

2dl%ep
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Con;ectAnswer:
Q*d ..
E'H,'!Tzfn( L.
Solution:
C=Cy+Cy= K (zw)zg N (1 — x)wsg
d d
C= i?] x (Kax+ (1 —a))
fl
. 5 )
U = £ e Q_ — Q (E .
2 ' ELL'E{][E + I\(L _ J-]i!"]l
o _ dQ*(K — 1)

dr  2wso(l + (k —1)z)?

B _L’JU B QK — 1)
dr  2wllsy

Q.21 The electric field in a region of space is given by, FE = [ i + 2, j where E;=100 N/C. The
flux of this field through a circular surface of radius 0.02 m parallel to the Y-Z plane is nearly

Option 1:
0.125 Nm?/C

Option 2:
0.02 Nm?/C

Option 3:
0.005 Nm?2/C

Option 4:
3.14 Nm?/C

Correct Answer:
0.125 Nm?2/C

Solution:
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E}: E{]E + EE{].f
Ey = 100W/C
E = 100i + 200.J

1

A — —nd 2
A=mr?= = x0.02x0.02

".New flux ", ¢ = F'Acost!
¢ = (1007 + 200.J).1.25 x 107%
¢ =1.25 x 1071 Nm? /e
= 0.125Nm?/C
Q.22 Acharged particle is suspended in equilibrium in a uniform vertical electric field of intensity 20000

VIm. If mass of the particle is O, x 1[]_“3 Icg , the charge on it and excess number of electrons on

the particle are respectively (g = 10/ .r;z]

Option 1:
48 % 10719 3

Option 2:
58 % 1079 4

Option 3:
3.8 x107YC 2

Option 4:
28 % 1071

Correct Answer:
18 x107¥C. 3

Solution:
Electric field of intensity =20,000 V/m

The mass of particle =9.6 x 10716 kg
For charge in equilibrium, qE=mg

mg 9.6 x 107

= =48 x 107"
1= T Tax o

Excess number of electrons on the particle =

Charge on the particle

e
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Q.23 The ratio of densities of nitrogen and oxygen is 14:16. The temperature at which the speed
of sound in nitrogen will be same at that in oxygen at 55°( " is

Option 1:
35°C

Option 2:
48°C

Option 3:
65°C

Option 4:
14°C

Correct Answer:
14°C

Solution:
As we learnt

/ RT T\

My . . "
= V — "N (since given the velocities are same)

T T, Mo

T 14 T
- = —_
273 + 55 16 =

= Ty = 287TH = 14°C

.24 |
Q Intensity level of a sound of intensity | is 30 dB. The ratio I_ is (where Iy is the threshold for
0
hearing)
Correct Answer:
1000
Solution:
I 1 .
L = 10logn [—} =30 = — = 10°
IU IU
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Q.25  The power dissipated in the circuit shown in the figure is 30 Watts. The value of Ris :

R
VWA
—AAAN

0

3
Iy
It

0

10V

Option 1:
1542
Option 2:
10£2

Option 3:
3002

Option 4:
20102

Correct Answer:
1002

Solution:
As we learntin

In parallel Grouping -

11, 1,
R[iq Rl RZ R?l

8
|||"||-.
|
| I
10V
SR
R, =
eq 5+ R
V2 (10%)
Power P = — == 30 =
R (%)
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150R = 100(5+R) => 150R = 500+100R

R = 22 — 100

Q.26 A milli voltmeter of 25 milli volt range is to be converted into an ammeter of 25 ampere
range. The value (in ohm) of necessary shunt will be:

Option 1:
0.001

Option 2:
0.01

Option 3:
1

Option 4:
0.05

Correct Answer:
0.001

Solution:
As we learnt in

Required shunt -

igG¢

|:*l- - *’._cj:l'

fs ]

- wherein

f_q — Current through galvanometer

25mV

A
G

Full scale deflection current .{u =

The value of shunt required for converting it into ammeter of range 25 ampere is

WG 25mu |
19 2T G 0010
P —ig 25
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Q.27  |n the circuit shown the cells A and B have negligible resistances. For V4 =12 V, Ry = 500 ()
and R =100 (} the galvanometer (G) shows no deflection. The value of Vg is:

Option 1:
4V

Option 2:
2V

Option 3:
12V

Option 4:
6V

Correct Answer:
2V

Solution:

F'-"“ *t G
=R 1
".-'_.;.-I' }—' T VB
I _ Va
- BEi1+ R
12 12
© 500+ 100 600

12
Vyp = IR = —— x 100 = 2V
600

Q.28  |fvoltage across a bulb rated 220 volt - 100 watt drops by 2.5% of its rated value, the
percentage of the rated value by which the power would decrease is:
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Option 1:
20%

Option 2:
2.5%

Option 3:
5%

Option 4:
10%

Correct Answer:
5%

Solution:

V2 AP 2AV AR

P=F=F~"7v7 "R
ap ",
?—._.XH.D‘F = 20

Q.29  Aringis made of a wire having a resistance Ro = 12 (}.. Find the points A and B as shown in
the figure, at which a current carrying conductor should be connected so that the resistance

8
R of the sub circuit between these points is equal to Eﬂ,
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Option 3:

(3

{h 8

Option 4:

.-1 B J.

(o 2

Correct Answer:

(1

(o 2
Solution:

As we learnt in

In series Grouping -
Reg=Ri+ Ry + Ry +---+ R,
- wherein

R.,— Equivalent Resistance

In parallel Grouping -

Let x be resistance per unit length of the wire
Upper Portion 7] = x4
Lower Portion [y = xls

Equivalent resistance between A and B is

(;E‘!El ] I‘:ng] . ;ﬂflfg

R = =

xly + xly l1 + 1o
5 ;Eflfg 5 ;Egl .
e T - = - (|)
3 I + 1o 3 Iff“’ffgﬁ-lj]
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Ru = Jﬂgl -|—.'1?|fg == |2 = ;ﬂf:fl + ggj

12 = ;Egg(l + —] (i)

c.eqn’s(i)and(ii)

8;"'3 _;Hfli’fflj’fflﬁ—l
12 B nglfj:—t-l—ljl

£ __ b
or 76 IE (1’__[24_ l].?
= 18— = =
G V3% =,
— 172 = =
{Eg ) 9 I
Let —E—l

U= I,

=2y + 2 + 4y = 9y

2y* — 5y +2=0

1
=y=3 or 2

h 1

I 2

Q.30  Awire of resistance 4 (} is stretched to twice its original length. The resistance of stretched
wire would be:

Option 1:
16 (1

Option 2:
2 0}

Option 3:
4 ()

Option 4:
8 ()
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Correct Answer:

16 )

Solution:
As we learnt in

Resistance formula -

[ 1 [
R=p— = . —
'ﬂA ner A
- wherein

[ = resistivity of material

1. = Number of free electrons per unit volume.

I'=2I

Volume of wire remains constant
oAl E
EJ‘q. — E J‘q. :? 4‘1. — E_ffi — _J. —

New resistance

p_pl 2l ol
H=7= A

R’ = 4(4Q) = 160

Q.31  Theinternal resistance of a 2.1V cell which gives a current of 0.2 A through a resistance of
10} is:

Option 1:
1.00)

Option 2:
0.20)

Option 3:
0.51)

Option 4:
0.81)

Correct Answer:

0.5}
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Solution:
R
I"'l"'l“'-l"f
| & |
——A,
E r
E
I =
R+r
IR+1Ir=F
given
R=100 r="
E=21V =02

02x104+02xr=21 ==0Z2r=01

Q.32 Bragg's law for X-rays is -

Option 1:
dsin©® = 2nA

Option 2:
2dsin© =nA

Option 3:
Asin® = 2d
Option 4:
dsin® =nA
Correct Answer:

2dsin© = nAi

Solution:
Bragg's law -

2dsin © = nA

(condition of constructive maxima)
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d=distance between parallel lines
A = wavelength

) = angle between light & plane

Q.33 The half-life period of a radio-active element X is same as the mean life time of another
radio-active element Y . Initially they have the same number of atoms. Then

Option 1:
X and Y decay at same rate always

Option 2:
X will decay faster than'Y

Option 3:
Y will decay faster than X

Option 4:
X and Y have same decay rate initially

Correct Answer:
X will decay faster than'Y

Solution:
Tili.e half life Jof X = 7. (i.e mean life) of Y

So

[n2 1

— = — = Ay = M In2
)\X )W = AY y L
J‘k}( = J‘Iq.'

And corresponding Activity is given as
SoAy = .-.'l{:lf':_)'.xr Ay = __-_l{]f,-—irf:
X will decay faster than Y

The correct option is 2
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Q.34  Question is based on the following paragraph.

Wave property of electrons implies that they will show diffraction effects. Davisson and

Germer demonstrated this by diffracting electrons from crystals. The law governing the

diffraction from a crystal is obtained by requiring that electron waves reflected from the
planes of atoms in a crystal interfere constructively (see figure).

incoming outgoing
electrons alerirans
i L - . L 2 L5 i -
crystal plane

Question : Electrons accelerated by potential 1" are diffracted from a crystal. If
d=1Aandi=>30"1 shouldbe about
(h =6.6x 107" Js,m, = 9.1 x 107 kg, e = 1.6 x 1071}

Option 1:
50

Option 2:
2000

Option 3:
100

Option 4:
500

Correct Answer:
50

Solution:
As we learnt in

Bragg's formula -

2dsin © = nA

- wherein

d — distance between di f fracting planes
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Condition of constructive interference is 2¢ sind = n A
f = 90" —i = 60°
Taken=1

So \ = 2dsin(60")

h h
& A= — = ——
v2mE v 2meV
h 2x1Ax+/3

v 2mel’ 2

Square both side

>
h=

_—3x 107
2meV

B (6.62 x 107%)° 4382 x 107%
2% 01 x 107 x16x 107 %3 x 1072 8736 % 10-™

kd

= 50V

Q.35 X-raysare-

Option 1:
Stream of neutral particles

Option 2:
Stream of negatively charged particles

Option 3:
Stream of protons

Option 4:
electromagnetic radiations of high frequency

Correct Answer:
electromagnetic radiations of high frequency

Solution:
As we learn

Characteristics x-ray -

v frequency)
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: 1 1
=R — - —
(mg nf)

- wherein

Characteristics x ray can be defined by knocking out of electron from inner orbit of an atom

Q.36  Both the nucleus and the atom of some element are in their respective first excited
states. They get de-excited by emitting photons of wavelengths Ay A 4,
respectively. The ratio Ay /A 4 is closest to :

Option 1:
10-°

Option 2:
10

Option 3:
10~ 10

Option 4:
107!

Correct Answer:
1n="°

Solution:
The nucleus emits radiation of order of 0.1 4 (like 7 rays)

And the energy of 7y rays is in order of Mev.

Similary for hydrogen-like atoms

ZE
E, =136+ 2 eV
mn-

that energy of hydrogen-like atoms is in order of eV.

or atom emits radiation of order of |7 4

ratioy — 9L g

A, 107
Ay E, leV 1

or— = = =

N, Ex IMevV 105

-[—[:i
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Q.37  The momentum of a photon of energy h v will be

Option 1:
ha

£
Oftion 2:
ho

Option 3:
h

Option 4:
h

2
o=

Correct Answer:
hu

o

Solution:
As we learnt in

Kinetic mass of photon -

L _E_nh
C cA
- wherein

m — mass of photon
c — speed of light
h — plank's constant

A — wave length

For photon E = pc.

E  he
=r=T=7
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Q.38  Light of two different frequencies whose photons have energies 1 eV and 2.5eV respectively
illuminate a metallic surface whose work function is 0.5 eV successively. Ratio of maximum
speeds of emitted electrons will be

Option 1:
1:4

Option 2:
1:2

Option 3:
1:1

Option 4:
1:5

Correct Answer:
1:2

Solution:
As we learntin

Conservation of energy -

2

h = ¢p + LR

i

Lo

h = hig + 5 M may

I
hiv—uwg) = L

where, h— Plank'sconstant v— Frequency vg—threshold frequency dg—
work function

- wherein

Photon

4| www.careers360.com I { Back to Index # ) 264 —



CAREERS 3600 s

IEFHL.:EH.-:- = hv — @
. [2(hy — &)
Vinar = VI T
WV l,'llJr”/J — [ 1—0.5 [

1
Vo \hw—o V2s-05" Vi~

bJ | —

Q.39  Agas mixture consists of 2 moles of O, and 4 moles of Ar at temperature T. Neglecting all
vibrational modes, the total internal energy of the system is

Option 1:
4 RT

Option 2:
15RT

Option 3:
9 RT

Option 4:
T1RT

Correct Answer:
11 RT

Solution:
As we learntin

Total internal energy -

E.-'r = Llrh_ - LTP

- wherein

Change in internal energy

Al =n iR&T

2
(Always)

f is degree of freedom

Internal energy of a system is
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- Ul + UE

R AR
n = 2.01,.«'1 = fT — T
3R
.”2:-'1.0\_;2 :T
IR
(‘3’ X — + 4 x —) T
2
or [ =11RT

Correct option is 4.

Q.40  Thermodynamic processes are indicated in the following diagram.

PJL

au

Match the following

Column-1 Column-2

P. Process | a. Adiabatic

Q. Process b. Isobaric

R. Process Il c. Isochoric

S. Process IV d. Isothermal
Option 1:

P—+a,Q—c¢R—dS—b

Option 2:
P—wc¢Q—aR—dS—b
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Option 3:
P—+¢Q—+d R—DbS—a

Option 4:
P—+dQ—bR—aS—c

Correct Answer:
P—+c¢Q—aR—dS—b

Solution:

Path {1} — constant volume — isochoric

Path (i) —+ PT™ = k — adiabatic

Path (111} — eonstant temperature — Issthermal
Path (1Y) — canstant pressure — ischaric

Q. 41 K
In a certain region of space, the gravitational field is given by [ = — (E) .Taking the
reference point to be at 7 = rand potential at the reference pointas 1" = 1,
Then find the potential at a general point ?
Option 1.
. r N
Klog(—) + V§
ry
Option 2:

Klog(™2) + v
'

Option 3};
Klog(—) =V

i

Option 1“
Klog(—2) — V;
T

Correct Answer:

Klog(Z) + Vy
n

Solution:
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—duv

As | = or gy = —[dr

or

" )
f dy = —/ (—) dr
o LRl r

V1], = K [logr]’ = K [logr — logr,

W

V =V = Klog— = V = Klog— + V,
o o

Q.42 |n the given (V- T) diagram, what is the relation between pressures P; and P, ?

Vi P,
P
64 T
Option 1:
_Pg > P 1
Option 2:
.Pg = P 1
Option 3:

Cannot be predicted

Option 4:
P,=P

Correct Answer:

_Pgipl

Solution:
For an ideal gas

PV =nRT
nht

V=
or ( 2

1T
For V-T graph slope — g

From figure, tan©y = tanO,
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nii nR
or — = —

Ps P
or P =1

Q.43 |navessel, the gas is at a pressure P. If the mass of all the molecules is halved and their
speed is doubled, then the resultant pressure will be:

Option 1:
4p

Option 2:
2P

Option 3:
o]

?_thion 4.
2

Correct Answer:
2P
Solution:

Pressure of a gas -

1 :
>
P=-mn<v® >
3

- wherein
m = mass of a molecule
n = number of molecule /volume

<v? > =Rms velocity

Pressure of a gas
>
P=-mn<v® >
3

if mass is halved and speed is doubled pressure becomes 2P
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Q.44 Aboy's catapult is made of rubber cord which is 42 ¢ long, with 6 71m diameter of cross-
section and of negligible mass. The boy keeps a stone weighing (.02 kg on it and stretches
the cord by 2() ¢ by applying a constant force. When released, the stone flies off with a
velocity of 2() 1115~ . Neglect the change in the area of cross-section of the cord while
stretched. The young's modulus (Nm2) of rubber is closest to :

Option 1:
100000000

Option 2:
1000

Option 3:
1000000

Option 4:
10000

Correct Answer:
1000000

Solution:
For string

[ =42 rm

d==0mm=-r =3 mm
2

A=mr

Al = 20 em
for stone

m = 0.02 kg
V =20m/s

So apply energy conservation.

P.E. stored in string = K.E of stone

1 . (ALY 1
:}Ex]’x(T> % A x [ =

2
mu

2 |

¥
mu= % L

]; —_
= (AL? x A

23 1072 % 20 % 20 % 42 % 1072
20 % 20 % 1074 % 3,14 x 9 x 10°°

Y =~ 10° N/m?
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Q.45 A small spherical droplet of density d is floating exactly half immersed in a liquid of density p
and surface tension T. The radius of the droplet is (take note that the surface tension applies
an upward force on the droplet) :

Option 1.
2T
= —_—
x 3d + p]g

Option 2:
B T
~\@+p)g

Option 3:
T
(d—plg

i

Option 4:
3T
= —
\ (2d—p)g

Correct Answer:
3T
Y _
\ (2d—p)g

Solution:

A=nsky o

(Back to Index & )
(Backto ndex £ o




3r

==y =
' \ (2d—p)g

Q.46 Needles Nq,N,,and N3 are made of a ferromagnetic, a paramagnetic and a diamagnetic
substance respectively. A magnet when brought close to them will

Option 1:
attract all three of them

Option 2:
attract N, and N, strongly but repel N3

Option 3:
attract Ny strongly, N, weakly and repel N3 weakly

Option 4:
attract Ny strongly, but repel N, and N3 weakly.

Correct Answer:
attract Ny strongly, N, weakly and repel N3 weakly

Solution:

Ferromagnetic substance magnetizes strongly in the direction of magnetic field N1 is made up of

this material paramagnetic substance magnetizes weakly in the direction of magnetic field. N, is made of
this material. Diamagnetic substance magnetizes weakly in the opposite direction of magnetic field. N3 is
made of this material.

. Magnet will attack N1 strongly, N> weakly and it will repel N3 weakly.
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CAREERS 3600 s

272



CAREERS 300 s

Q.47  An electron, moving along the x-axis with an initial energy of 100 eV, enters a region of the
magnetic field 5 — |:1,.-'j. W 1[]‘31’":1 J- at S(See figure). The field extends between x=0 and

x=2 cm. The electron is detected at the point Q on a screen placed 8cm away from point S.
The distance d between P and Q (on the screen) is: (in cms)

(electron's charge — | § x 10~ 19¢", mass of electron= 1.0 x 10~ kq)

o
< E
Zr
s : P
8 em
Correct Answer:
12.87
Solution:
The radius of charged particles -
mu P v 2mK
T = — —
B ¢B qB
m=mass of particle
P=momentum of particle
k= kinetic energy of the particle
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S0m P

£ B Tl H &
§ feries p

: B om
R My _ 2m(kE)
- qB qbB
R V2 % 9.1 x 10731 x (100 x 1.6 x 10-19)

1.6 % 10719 % 1.5 % 10—

R=225cm

1.026
2 2
YT R T o9

here d = PA + AQ
AP = R(1 — cos#l) = 2.25(1 — cosf)

AP =~ 1.22
AQ) A)

Similarly tan # = —
8 —2 ]

AQ =6tanf = 11.7

SOd:AQ-i—PA

d == 12.87Tem

CAREERS 3600 s
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Q.48  Anarrangement of three parallel straight wires placed perpendicular to plane of paper
carrying same current 'l' along the same direction is shown in Fig. Magnitude of force per
unit length on the middle wire ' B' is given by :

d C
Con. ®
o0

~

B

d

A®

Opti%n 4
fol”

v 27rd

Correct Answer:
2
ol

v 27rd

Solution:
As we learntin

Force between two parallel current carrying conductors -

op Ej”zf
47 a
F o 211,
I 47 a
- wherein
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[1 and I, current carrying two parallel wires

a-seperation between two wires

Force between wires A and B = Force between B and C

,H.ufzf
2mwd

Fpo=Fap=

Fip L Fge netforceonwire B

"'-/E”'[]jrz'F — -FHH _ ”{]Iz
27d I v 2md

Fnrr = "‘-EFH(* =

Q.49  For CE transistor amplifier, the audio signal voltage across the collector resistance of 2:(} is
4 V. If the current amplification factor of the transistor is 100 and the base resistance is 1};{}
, then the input signal voltage is

Option 1:
10 mV

Option 2:
20 mvV

Option 3:
30 mv

Option 4:
15 mVv

Correct Answer:
20 mV

Solution:
As we learnt in

Transistor -

Three layered semiconducting device .
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NPN or PNP

- wherein

1. Emitter is heavily doped

2. collector is moderately doped .

3. Baseis lightly doped & very thin

Vo =4V

R, = 2KQ

B =100

R, =1K0

Vo R

N _ gt

: R;"n

4 2K}

= — = 100 = 20
Vin LK)

=V, = =V =20m}l

Q.50  Theincrease in the width of the depeltion region in a p-n junction diode is due to:

Option 1:
forward bias only

Option 2:
reverse bias only

Option 3:
both forward bias reverse bias

Option 4:
increase in forward current

Correct Answer:
reverse bias only

Solution:

In reverse biasing, the positive terminal of the battery is connected to the n-type whereas the negative
terminal is connected to the p-type junction. So the positive terminal tend to pull the electrons (near to
the depletion layer) in n-type towards itself whereas the negative terminal pulls the holes towards itself
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which results in increase in the width of depletion layer.

Q.51 The given circuit has two ideal diodes connected as shown in the figure below. The current
flowing through the resistance R, will be

2Q

E

/D,
10NV-—

Option 1:
25A

Option 2:
10.0 A

Option 3:
143 A

Option 4:
3.13A

Correct Answer:
25A

Solution:
As we learnt in

P -N junction as diode -

It is a one way device. It offers a low resistance when forward biased and high resistance when reverse
biased.

- wherein
R =0, Forward
R — ™ Reverse

In the given figure [J; is in Reverse biased mode. hence no current will flow through it while [J5 isin
forward biased mode hence will offer Zero resistance
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v
_!Ir = E = 2.-’.‘!.—“‘1

Correct Option is 1.
Q.52 A220-voltinput is supplied to a transformer. The output circuit draws a current of 2.0

ampere at 440 volts. If the efficiency of the transformer is 80%, the current drawn by the
primary windings of the transformer is

Option 1:
5.0 ampere

Option 2:
3.6 ampere

Option 3:
2.8 ampere

Option 4:
2.5 ampere

Correct Answer:
5.0 ampere

Solution:

=5 A

‘sdg - "h"r;-;l;-;_ ":I:"]:[.-.:I > 2
n= VI =058 = I}J = v — 590 —
[:. [) pr? aa X .t‘l

Q.53  The r.m.s. value of potential difference V shown in the figure is

V

Vo

0 12 T t
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Option 2:
Vo

V3

Option 3:
Vi

Option 4:
Vo

NG

Correct Answer:
Vo

V2
Solution:

V

Vo

T"frrri..'si = \./i

Q.54 A coil has resistance 30 ohm and inductive reactance 20 ohm at 50 Hz frequency. If an ac
source of 200 volt, 100 Hz is connected across the coil, the current in the coil will be

Option 1:
20

Option 2:
20A
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Option 3:
40A

Option 4:
8.0A

Correct Answer:

40A

Solution:

X =27fL

Xraf

-Y..',-E _ b
Xy i

Q.55

Option 1:
1

/
Va

Option 2:

[

Option 3:
3

V3

Option 4:
3

|III _
Vi

4‘ www.careers360.com l ( }

A particle of mass m is dropped from a height h above the ground. At the same time

another particle of the same mass is thrown vertically upwards from the ground with a

speed of v/ 2gh - If they collide head-on completely inelastically, the time taken for the
—

']

combined mass to reach the ground, in units of v" —is :
g

[ { Back to Index # }
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Correct Answer:

3

2

Solution:
®-
h
‘a

T

time for collision -

After t1 -

,. [gh
Va=0—gt = —VE

and Vg = +/2gh — gt = m [\/E—

at the time of collision

7, =T,

— —
=mV,+mVpg=2mV;

= —\/% + Vah [v2 - 4

Vi=10

and height from ground

1.2_ h_
so time
dh
q 29

Hence the correct option is (3).

|

(Back to Index =)
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Q.56 A constant power delivering machine has towed a box, which was initially at rest, along a
horizontal straight line. The distance moved by the box in time 't' is proportional to :

Option 1:
#2/3

Option 2:
t

Option 3:
#3/2

Option 4:
#1/2

Correct Answer:
fd,fz

Solution:

P=C
FvV =C

Jﬂfﬁlfr - CT

it

r2
]"Trxt

(‘Back to Index =}

Back to Index #
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Q.57  Two blocks of masses 50 Kg and 30 Kg connected by a massless string pass over a tight
frictionless, pulley and rest on two smooth planes inclined at angles 3()° and respectively
with horizontal as shown in the figure. If the system is released from rest then find the time
taken by 30 Kg block to reach the ground

SO 2
%
L
6

30° 60° m

Option 1:
20 sec

Option 2:
30 sec

Option 3:
10 sec

Option 4:
50 sec

Correct Answer:
10 sec

Solution:
As we have learned

Double inclined plane with different angles -

¥ X
2 5 -
\ migcosfi, -
3

-

L A
i
-

magsing1

< mazgcosiz X
g
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- wherein

(mg sinfly —my sinfly )g

a =
m + Mg

7 myma(sinfy + sinfl) g

1y + Mg

SO %
%
e
6

30° B0° m

T — 50g sin 30 = 50a....(1)
30gsin60 — T = 30a.....(2)
Adding (1) and (2)

~ 30g sin 60 — 50g sin 30
B 80

a =0.12m/s

Now

s = ut + 1/2at?
6=1(1/2) x0.12 x

2= 952 0
01?2

t = 10sec

Q.58

CAREERS 3600 s

A man weighs 80 kg. He stands on a weighing scale in a lift which is moving upwards with a
uniform acceleration of 5m/s2. What would be the reading on the scale. (g=10m/s2)

Correct Answer:
1200

Solution :

Reading of weighing scale = m(g+a) = 80(10 + 5) = 1200 N

(Back to Index =)
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Q.59 A cylinder of mass M. and sphere of mass M are placed at points A and B of two inclines,
respectively.

(See Figure). If they roll on the incline without slipping such that their accelerations are the
same, then

sin #,.

The ratio

sin f,

Ap e

e
o

Option 1:
5

T
Option 2:
15
14
Option 3:

8

T

Option 4:
15

14

Correct Answer:
15

14
Solution:
Acceleration along inclined plane
gsinf
@=""K

1+ &

For sphere
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- - g sin
I+ 2; o
a, = (5/7T)gsinf,
For cylinder
2 e D2 g sin fl.
K-=12R"=a, = —
1+1/2

a. = 2/3gsin b,
ay = a. = 5/T(gsinfy) = 2/3(gsinb,)

sin .

= 15/14
sin f, !

Q.60 A hollow hemisphere of mass m is placed on a hollow sphere of mass m. The center of mass
of given arrangement from point A is at the height

N

y SE

2R

R

Hollow
sphere

Option 1:

E

Option 2:
TH

4
Option 3:
SR

2
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Option 4:
SR

D
4

Correct Answer:
TR

4

Solution:

My + mayz

Yem = M1+ ma
mR+m(2R + §)
B 2m
TR
4
Chemistry
Q.1 A solution has a 1 : 4 mole ratio of pentane to hexane. The vapour pressure of the pure
hydrocarbons at 20°C are 440 mm Hg for pentane and 120 mm Hg for hexane. The mole
fraction of pentane in the vapour phase would be:
Correct Answer:
0.478
Solution: )
_ Pl Ay —
PP_PPXP = 440 x 5 = 85
Py = Plx, = 120 x = = 96
h = Tp¥h = 12 xg—

Pp =P, + P, = 88 + 96 = 184

55

0. _ . L
prp =ypPT = ¥p = =1
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Q.2 Benzene and toluene form nearly ideal solutions. At 20°C, the vapour pressure of benzene is
75 torr and that of toluene is 22 torr. The partial vapour pressure of benzene at 20°C for a
solution containing 78g of benzene and 46g of toluene in torr is:

Correct Answer:
50

Solution:

Pp = PiXp

T8
. 8 =
.P.G’ = 75 L ETH . ?-_"
T

5 T 02

. Pp =50torr

Q.3 Which of the following mixture form maximum boiling azeotrope?

Option 1:
H:0 + Benzene

Option 2:
Benzene + Toluene

Option 3:
CyHsOH

Option 4:
HO+ HNO;y

Correct Answer:

H,O + HNO;
Solution:

Solution showing negative deviation from Raoult's law form maximum boiling azeotropes. The mixture of
H>0 and H N (J4form non-ideal solution which shows negative deviation form Raoult's law.

Therefore, option(4) is correct
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Q.4 Which of the following is true about chemical cells?

Option 1:
Convert chemical energy to electrical energy

Option 2:
most batteries are chemical cells

Option 3:
i and i

Option 4:
none

Correct Answer:
i and ii

Solution:
As we learnt

Chemical Cells -

The cells in which electrical energy is produced from the energy change accompanying chemical
reactions or a physical process are known as chemical cells.

Chemical cells convert chemical energy to electrical energy

Hence, the option number (3) is correct.

Q.5 What is the value of the equilibrium constant for a reaction when AGY = —15.33.&2_;"?
Option 1:
lﬂz GO5

Option 2:

2 605
s G5
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Option 3:
1738

Option 4:
10 1738

Correct Answer:
10 2695

Solution:
As we have learned

Standard Gibbs Energy -
AGY"=—RT In k
- wherein

K= equilibrium constant of the reaction

AGY = —RTInK
—15.38 = —8.314 + 205 % E.Efﬂfﬂgff

K = 10%%%

Q.6 lodine reacts with concentrated H N (J; to yield Y along with other products. The oxidation
state of iodineinY, is:

Option 1:
5

Option 2:
3

Option 3:
]

Option 4:
7

Correct Answer:
5

Solution:
Oxidation state of oxygen family -
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Oxygen shows -2,+2 and -1

oxidation states other elements show +2,+4 and +6 oxidation states

Rules for Oxidation Number -

The oxidation number of oxygen in most compounds is -2. There are two exceptions.
In peroxide (H,0,; Na,0,), the oxidation number is -1.

- wherein

As we have learned in oxidation number the reaction is

The reaction occurs as follows:

Iy +10HNO3 — 2HIO05 + 10N Oy + 4H,0

Y here is HIO3 and the oxidation state of iodine in HIOs is given below:
l+ax+(3 x(=2))=0

r=6—1=25

Therefore, Option(1) is correct

Q.7 20.0 g of a magnesium carbonate sample decomposes on heating to give carbon dioxide
and 8.0 g magnesium oxide. What will be the percentage purity of magnesium carbonate in
the sample ?

(At. Wt. : Mg = 24)

Option 1:
75

Option 2:
96

Option 3:
60
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Option 4:
84

Correct Answer:
84

Solution:
As we learntin

Number of Moles = given mass of substance/ molar mass of the substance
MgCO3(s) — MgO(s) + COa(g)

ass i eTams . 20
Mass I grams ., o MgCO; = 9 0.238 mol

Moles of MgCO3 =

molar mass
By the stoichiometry of the reaction above, we know that 1 mol of the Mg ()5 gives 1 mol of MgO.
moles of MgO obtained

8
=— =02

40

Moles of MgO that should have been obtained in a pure sample = 0.238
moles of Mg("'()5 in the sample
= moles of MgO in the sample

=0.2

. 0.2
- % Purity = —— = 84%
! 0.238

Q.8 The number of water molecules is maximum in :

Option 1:
18 molecules of water

Option 2:
1.8 gram of water

Option 3:
18 gram of water

Option 4:
18 moles of water

Correct Answer:
18 moles of water
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Solution:
Mole Concept -

one mole = 6.0221367 x 1023 =N,
Let us check the number of molecules in each option.

18 molecules of water have 18 molecules

—

1.5 . .
1.8 grams of water has = x Ny = 0.1 Nj molecules

E ]

s .
18 grams of water has = Ny = Nj molecules
TR i

18 moles of water has 18 N, molecules

Therefore, the correct option is (4).

Q.9 On increasing the temperature, the value of Ky will

Option 1:
Increase

Option 2:
Decrease

Option 3:
Remain Same

Option 4:
Either Increase or Decrease

Correct Answer:
Increase

Solution:
Henry's constant depends on temperature and nature of gas.

K gy increases on increasing temperature.

Therefore, option (1) is correct

Q.10 Onincreasing pressure of a gas, solubility of gas in liquid:
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Option 1:
Decreases

Option 2:
Increases

Option 3:
First Increases then decreases

Option 4:
None

Correct Answer:
Increases

Solution:

As we have learnt,

Solubility of Gases on Temperature and Pressure -

As Pyos T solubility T and as temperature T solubility | because Ky T

On increasing pressure, the collision of gas molecules on the liquid surface increases thus solubility of
the gas in liquid increases.

Therefore, option(2) is correct

Q.11 The I} value of Ny, He, Hy & O, are 80, 145, 75, and 35 Kbar respectively, the least
soluble gas in water is:

Option 1:
N

Option 2:
H;

Option 3:
He

Option 4:
Oy

Correct Answer:

He

Solution:
Gases having more 'y values will have less solubility.
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Q.12 which of the following forces stabilize the tertiary structure of proteins i.e. further folding of

the secondary structure?

Option 1:
disulphide linkages

Option 2:
hydrogen bond

Option 3:
electrostatic forces of attraction

Option 4:
all of these

Correct Answer:
all of these

Solution:
As we have learnt,

Tertiary proteins are obtained when polypeptides undergo further folding and coiling of secondary

protein

Structure is stabilized by :

1. lonic bond

2. Disulphide bond

3. H—bond

4. Vander waals forces
5. Electrostatic forces

Therefore, Option(4) is correct.

(Back to Index =)
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Q.13
NH
ATP ADP :
e &0
"H,N H + NH* = |
glutamine
CO0- synthetase (CH),
"HN——H
COoOr
The above reaction is catalysed by which class of enzymes ?
Option 1:
Ligases
Option 2:
Hydrolases
Option 3:
Lyases
Option 4:

Oxidareductases

Correct Answer:
Ligases

Solution:
As we have learned

Ligase -

Enzymes are responsible for linking together of two molecules into one at the expense of energy.
- wherein

Eg. Synthetase

Ligases remove the elements of water from two fundamental groups to form a single bond.

Hence, the option number (1) is correct.
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Q.14 Which of the following are water-soluble vitamins?
a) Vitamin A
b) Vitamin B
¢) Ascorbic acid
d) Pyridoxine

e) Vitamin D

Option 1:
cd

Option 2:
a,b,e

Option 3:
b,c

Option 4:
ce

Correct Answer:
b,c

Solution:
As we have learned

Water-soluble vitamins -
They are soluble in water but not in fats or oils.

Vitamin [ groups, Vitamin (' are water-soluble vitamins.

Pyridoxine (Vitamin [3) and ascorbic acid ( Vitamin (') are water-soluble.

Hence, the option number (3) is correct.

CAREERS 3600 s

4‘ www.careers360.com } fﬁwtolnd@(t,

298 —



CAREERS 3600 s

Q.15 Forthe cell Zn(s) | Zn®" (aq)| | M** (aq)| M(s), different half cells and their standard

electrode potential are given below :

Au’*(aq)/ |Ag " (aq)/|Fe™ (aq)/ [Fe** (aq)/

X+ . h 5
M™ (aq)/M(s) Au(s) Ag(s) | Fe" " (aqg) Fe(s)

E.—.MI + J.-'j_.j["; (V) 1.40 0.80 0.77 —i144
If 'z]'.uﬁ-i-,-fz*.lt - —[].Tﬁl’i which cathode will give a maximun value of 'E:.E]IEH per electron
transfered?

Option 1:
At fAu

Option 2:
Fe** [Fe*t

Option 3:
Fe** [Fe

Option 4:
Ag™/Ag

Correct Answer:
Ag™/Ag

Solution:
We know that

AGE = AGE + AGE

And
AGE = —-n,FE-'_F':;_ﬂm
from above

nEf ) = nmiE] + ngE)

For Ag?*/Ag

Zn(s) + 2Ag" — Zn’" + 2Ag
Electron transfer :

n (reaction) =2, n{(Zn) =2, ny(Ag) = 1

and
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Given Ez24 7, = —0.76

SCI. E‘%:J,‘Zu“ = 0.7T6

After putting the value:

LN]
2 % Efeany =

ety = 1.16

2 % (0.76) + 1 x 0.80

[

8]

After calculating the other 1.16 will be the maximum.

Therefore,option(4) is correct.

CAREERS 3600 s

Q.16 The standard Gibbs energy for the given cell reaction in [ J ol 1at 208 K is:

Zn(s) + Cu*" (aq) = Zn** (ag) + Cu (s),

E'" =2V at 298 K

(Faraday's constant, F© — 96000 ¢ 1ol

Option 1:
-384

Option 2:
384

Option 3:
192

Option 4:
-192

Correct Answer:

-384

Solution:

AG® = —nFE°, = —2 x 96500 x 2.0

AG® = —386 % 10°
AG?

AG®

e

—386 Kj/mol

—384 Kj/mol

Hence, the option number (1) is correct.
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(Back to Index =)

300 —

{ Back to Index # }



CAREERS 3600 s

Q.17 An example of a disproportionation reaction is :

Option 1:
20uBr — Cubry + Cu

Option 2:
2KMnOy — KoMnOy+ MnOs + Oy

Option 3:
2MnO; + 101~ + 16H™ — 2Mn** + 51, + 8H,0

Option 4:
2NaBr +Cls — 2NaCT + Bre

Correct Answer:

20uBr — Cubry + Cu

Solution:
Disproportionation reactions are those reactions where oxidation & reduction occur on the same species,
simultaneously

2CuBr — CuBry + Cu

the oxidation state of Cu:  +1 +2 ()

in KMnO4 reaction, Mn is going +7 to +6 and +4, only reduction.

In MnO% and I reaction, Mn is going to +7 to +2 and | is going to -1 to zero, both reduction and oxidation
but with different atoms.

In NaBr and Cl, reaction, both reduction and oxidation but with different atoms.

Therefore, option (1) is correct

Q.18  [Co,(CO)g] displays :

Option 1:
one Co—Co bond, six terminal CO and two bridging CO

Option 2:
one Co—Co bond, four terminal CO and four bridging CO
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Option 3:
no Co-Co bond, six terminal CO and two bridging CO

Option 4:
no Co-Co bond, four terminal CO and four bridging CO

Correct Answer:
one Co—Co bond, six terminal CO and two bridging CO

Solution:
The structure of [Co,(CO)g]

O

|
66, .G
_. €O

oC -—:Co—jlcd_—-co
oc’ N co

I

O

In[C'04(C'Og )] one Co-Co bond, six terminal bond and two bridge CO are present

Q.19 |n the extraction of which of the following, complex ion is formed:

Option 1:
Cu

Option 2:
Ag

Option 3:
Fe

Option 4:
Na

Correct Answer:
Ag

Solution:
The extraction of Silver is done using the McArthur Forest Cyanide method.

AgsS +4ANaCN = 2Na[Ag(CN)s] + NagS

Sodium dicyano argentate
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2Na[Ag(CN)s] + Zn — Nap[Zn(CN)4] + 24g

Sodium tetracyano zincate

Therefore, option (2) is correct.

Q.20 Types of isomerism shown by [C'r(NH; )5 NO3 | Cl,

Option 1:
Optical

Option 2:
Co-ordination

Option 3:
Geometrical

Option 4:
Linkage

Correct Answer:
Linkage

Solution:
As we have learnt,

N, is an ambidentate ligand and can be attached from both the N site as well as the O site in the form
of (—NOs)and [—ONO) respectively.

Hence, the given complex can show Linkage isomerism

Therefore, option (4) is correct.

Q.21 The freezing point of a diluted milk sample is found to be ) 2%¢7, while it should have
been _() 5" for pure milk. How much water has been added to pure milk to make the
diluted sample ?

Option 1:
2 cups of water to 3 cups of pure milk.

Option 2:
3 cups of water to 2 cups of pure milk.

Option 3:
1 cup of water to 3 cups of pure milk.
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Option 4:
1 cup of water to 2 cups of pure milk.

Correct Answer:
3 cups of water to 2 cups of pure milk.

Solution:
Freezing point of milk = —0,5"C" -. "ATy = 0. 5'C
Freezing point of milk (diluted)= —0.2°C" - - ATy = 0.2C

z (mole) wuth (2)
(mole)

(ATy)i 05 Kym
e e f

(ﬂTfjl i 02 Ii._fﬁl \’.L'fff-ﬂht{l} w

The percentage of pyridine (CsHsN) that forms pyridinium ion (CsHsN*H) ina 0.10 M

Q.22
aqueous pyridine solution (Kp for CsHsN = 1.7 x 1079) is

Option 1:
0.0060%

Option 2:
0.013%

Option 3:
0.77%

Option 4:
1.6%

Correct Answer:
0.013%

Solution:
® s

C — 8] 8]
Cuo Cua

304
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Ca?

Kb = - (1 == a)
1l —a

K]'J = C.‘-f‘t‘z

Kb 1.7 x 1077
Y = _— = _—
C 0.1

a=0.013 x 1072

% pyridine that form pyridinium

Cov
ion = Tﬁ % 100 = 0.013%
Correct answer is option is (2)

Q.23 The solubility of AgC'l(s) with solubility product in (3, 1 M N a('[ solution would be:

Option 1:
1.26 % 10790

Option 2:
1.6 x 10790\

Option 3:
1.6 x 1071 M

Option 4:
zero

Correct Answer:
1.6 x 1077 M

Solution:
AgCl(s) = Ag™ +Cl~ Ky =16 x 107"

[Ag7]=s [CIT]=0.1
Now|[C'l™| = 0.1M, as Na('lis a strong electrolyte.s « (1.1 = 1.6 x 10 Was s << 1
s=16x10"

The correct answer is option 2

Q.24 Wwhich of the following fluoro-compounds is most likely to behave as a Lewis base?

Option 1:
BF3
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Option 2:
PF3

Option 3:
CFy4

Option 4:
SiFy4

Correct Answer:
PF3

Solution:
A lewis base is a compound that can donate a lone pair of electrons while a lewis acid accepts a lone pair
of electrons.

PF’; behave like lewis's base because it has one pair of electrons, while 3 F'; can accept lone pair of an
electronin 2Zp and 55 F); in vacant 3, orbitals and act as lewis acid.

('Fy has complete octet and acts as none.

Henec, the correct answer is option 2.

Q.25  Given that the equilibrium constant for the reaction

250,(g) + O2(g) — 2505(g)

wd S

has a value of 275 at a particular temperature. What is the value of the equilibrium constant
for the following reaction at the same temperature?

SO3(g) — SO3(g) + 1/204(g)

Option 1:
3.6 x 107

Option 2:
6.0 % 1072

Option 3:
1.3 % 107°

Option 4:
1.8 % 107°

Correct Answer:
6.0 x 1072

Solution:
The equilibrium constant for the reverse reaction is the inverse of the equilibrium constant for the

reaction in the forward direction.
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Hr’_ is the equilibrium constant for the reverse direction.

250(g) + Oslg) = 2504(g), K = 278

1\ 12
K =|— — 6% 1072
278

Therefore, Option(2) is correct.

Q.26  Which of the following is Turnbull's blue?

Option 1:
Ferricyanide

Option 2:
Ferrous ferricyanide

Option 3:
Ferrous cyanide

Option 4:
Ferri ferrocyanide

Correct Answer:
Ferrous ferricyanide

Solution:
Turnbull's blue has the formula Feg[Fe(C'N g2

It is named as Ferrous ferricyanide

Hence, option number (2) is correct.

Q.27  which of the following can be detected by the borax bead test ?

Option 1:
NiT

Option 2:
Co*t
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Option 3:
Py

Option 4:
Bothaand b

Correct Answer:
Bothaandb

Solution:
Borax bead -

Used for the detection of coloured basic radicals in borax bead test.
NiO + ByO3 — Ni(BOs)s
Clo0O + Bg();; — (__T{JI:BOgjg

Therefore,option (4) is correct.

Q.28  The major product of reaction of alcoholic silver nitrite with ethyl bromide is:

Option 1:
Ethane

Option 2:
Ethene

Option 3:
Ethylalcohol
Option 4:

Nitroethane

Correct Answer:
Nitroethane

Solution:
Reaction of alkyl halide with AgNO_{2} -

Alkyl halides when treated with AQNO2 in aqueous ethanol, Nitro alkane is obtained as a product.

- wherein

CAREERS 3600 s
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: ; o
REX + AgNOo, —=  R—NI 4+ Agx
T D

Silver nitrite Mitroalkane

Therefore, Option(4) is correct

Q.29  For the reaction, A(g) + B(g) — C(g) + D(g), H® and S° are, respectively, -29.8 k] mol~" and
-0.100 k] K™" mol~" at 298 K. The equilibrium constant for the reaction at 298 K is :

Option 1:
1.0x 10710

Option 2:
1.0 x 1010

Option 3:
10

Option 4:
1

Correct Answer:
1

Solution:

AG® = AH® —T.A5°
= —20.8 + 208 x f[].l]
= —208+ 2958
CAGT =10

apply relation between
AG" = -RTInK,,
Sl =1

Q.30  The heats of combustion of carbon and carbon monoxide are -393.5 and -283.5 kj mol™,
respectively. The heat of formation (in kJ) of carbon monoxide per mole is:

Correct Answer:
-110

Solution:
Co+ 09 — COy AH = —393.5KJmol !
Cf(_},f_(jj, — é()g (g) —* C'Os (g) AH = —283.5kJmol ™
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1
Cn_’.\‘_n T E(-JE gl — CT(J{_(}]

AH = —-393.5+ 283.5

= —110.0 kJmol ™!

Q.31  The heat of atomization of methane and ethane are 360 k)/mol and 620 kJ/mol, respectively.
The longest wavelength of light capable of breaking the C - C bond is

(Avogadro number = 6.02 x 107, h = 6.62 x 1[]_;”,].5'} ;

Option 1:
1.49 % 10%°nm

Option 2:
2.48 % 10%nm

Option 3:
2.48 % 10%nm

Option 4:
1.49 % 10%nm

Correct Answer:
1.49 x 10°nm

Solution:
The heat of the atomization of methane is 360 kJ/mol.

This corresponds to the breaking of four C-H bonds.

Hence, the heat corresponding to the breaking of one C—H bond is

360

= 90 kJmol

The heat of atomization of ethane is 620 kJ/mol.
This corresponds to the breaking of one C-C bond and six C-H bonds.

The heat corresponding to the breaking of on C-C bond will be 620-6(90)=80 kJ/mol
This corresponds to 1 mole. For one single bond, the required energy that can be obtained by dividing
with Avogadro's number is given by

80 > 1000
6.02 % 102

The energy is related to wavelength by relation

4‘ www.careers360.com } { Back to Index # ) 310 —



CAREERS 3600 s

Substitute values in the above expression.

0% 1000  6.62 % 107 % 3 % 108

8
6.02 % 108 A

Hence, A = 1.49 x 107% m =149 x 10° 1nm

Q.32 which one of the following pairs of species have the same bond order?

Option 1:
CO, NO

Option 2:
0,, NO*

Option 3:
CN’, CO

Option 4:

Correct Answer:
CN-, CO

Solution:
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
Ny — N,
Bond Order = %
1. .. .
Bond order = ;L-"‘r'n — N, )
O2:Np=10 N,=6, Bond order =2

NO":N,=10,N, =4, Bond order =3

CN":N, =10, Na=4, Bond order =3
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CO:Np=10,Na=4, Bond order =3
N,:Np=10,Na=4, Bond order =3
0O5:Np=10,Na=7, Bond order =1.5
NO:N,=10,Na=5, Bond order =2.5

Q.33 pick out the correct statement with respect to [Mn(CN)]>":

Option 1:
It is sp>d? hybridised and octahedral

Option 2:
It is sp>d? hybridised and tetrahedral

Option 3:
It is d’sp? hybridised and octahedral

Option 4:
It is dsp? hybridised and square planar

Correct Answer:
It is d?sp hybridised and octahedral

Solution:
Shape of molecules -
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[Mn(CN)g]*is d*sp’hybridised and it is octahedral.

Q.34  Consider the molecules CH4, NH3 and H>0. Which of the given statements is false?

Option 1:
The H - C-Hbond angle in CHg, the H - N - H bond angle in NH3, and the H - O - H bond angle in H,0O

are all greater than 90°.

Option 2:
The H- O -H bond angle in H,O is larger than the H - C - H bond angle in CH,.

Option 3:
The H - O - H bond angle in H,0 is smaller than the H - N - H bond angle in NHs.

Option 4:
The H - C-Hbond angle in CH, is larger than the H - N - H bond angle in NHs.

l 313 —
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Correct Answer:
The H -0 -H bond angle in H,0 is larger than the H - C - H bond angle in CH,.

Solution:
VSEPR Theory -

1. The shape of the molecule is determined by repulsions between all of the electron pair present in
valence shell.

2. Order of repulsion
lone pair — Lone pair = Lone pair — Bond pair = Bond pair — bond pair

3 Repulsion among the bond pair is directly proportional to the bond order and electronegativity
difference between the central atom and the other atom.

E,Jua?a: @ Q.!;‘.D

M- (i
H“I“LH Ho o, 1 H =
i : oy

From the above fugure it is clear that H—O—H bond angle in H»(J is smaller than H—C—H bond angles
in (__TH_I

Therefore, Option(2) is correct.

Q.35  Of the following outer electronic configurations of atoms, the highest oxidation state is
achieved by which one of them?

Option 1:
(n — 1)d*ns?

Option 2:
(n —1)d°ns'

Option 3:
(n —1)d*ns?

Option 4:
(n —1)d°ns?

Correct Answer:
(n —1)d’ns”

Solution:
(n — 1)d*ns* can achieve +40.5 eg. Ni

(n —1)d’ns! — — =" — — — +60.5 eq C,
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(n—1)d*ns* — — " — — —+505eq V

(n—1)dns® — — =" — — — +70.5 eq Mn

Q.36  The major product of the following reaction is :

{1} KOH (alc.j

.-"-ﬁ\'" b o
= {3} Free radical
| polymerisation

o -

S L |

<l

Option 1:

Option 2:

ot

O
Option 3:

al

cl
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Option 4:

=3

|
b

Correct Answer:

|: t['1 fa 7]

|
b

Solution:
The given substrate undergoes dehydrohalogenation to form an alkene and the
subsequent polymerisation reaction occurs as:

e :
[ 1 T -
P T e
= e e e
| _'r_'_| D o
e i I '.e'"\l"! Frod redicel
.I =, i L.L::_d_l Préprnisn sicn
"\-\.__.-:_'::"' hl
[ Cl
(|
Chg
|-- [ —1
| - 1 cH 1 i
(1]

o U T % ,;r
O ) Q) O
ot p S R g,
T [ o T
o il Cl i

It is to be mentioned that the chlorine attached to the Benzene ring will not undergo substitution with
KOH very easily due to partial double bond character between the benzene ring and the chloro group.

Hence, the correct answer is Option (4)

Q.37  The following reaction is performed at 298 K .

2NO(g) + O, (g) = 2NO2 (g)
The standard free energy of formation of NO(g) is 86.6 kJ/mol at 298 K.

What is the standard free energy of formation of NOy(g) at 298 K? (K}, = 1.6 x l[}w]

316
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Option 1:
R(298) In(1.6 x 10') — 86600

Option 2:
86600 + R(298) In(1.6 x 10%)

Option 3: "
6600 — In(1.6 x 10°%)

R{298)
Option 4:

0.5 [2 x 86,600 — R(298)In(1.6 x 10%)]

Correct Answer:
0.5 [2 x 86,600 — R(298)/n(1.6 x 10')]

Solution:
As we learntin

2NO(g) + 02 (g) = 2NOs(g)

Given that AG po(NO) = 86.6k jmol !

and we know that AG . () = 0

K =16 x 10"

A — RTlnk = 2AG . (NO3) — [2 x 86600 + 0]

AG(NOy) = 0.5 [2 x 86600 — R(298)In(1.6X10")]

Q.38  which of the following potential energy (PE) diagram represents the SN, reaction?

Option 1:

iy .chs " i i e i S e e o ] ‘B, e e el

FE

M \
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Option 2:

PE l\

Progress of reaction —

Option 3:

FE

—

Progress of reaction ——

Option 4:

PE | -

Progress of reaction

Correct Answer:

Progress of reaction ——

Solution:
As we have learnt,

SN reaction occurs in two steps. The first step is the formation of the Carbocation while the second step
is the attack of the nucleophile to form the final product.
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b X
f \ /
Mu—=©C., iy
x I }( _._,_,-o—'-"". k
‘ilDw '\‘(L,, P, Z
+
1‘ C} \z ~ x\
W'f Al
+ L 7

Since the formation of the Carbocation is the slow step in the reaction, the energy profile diagram will
have a higher peak for the formation of the carbocation. The second peak represents the activation
energy required for the nucleophile to bond with the Carbocation which will have a lower peak than the
slowest step.

Therefore, option (1) is correct.

Q.39  The number of (- electrons retained in 2+ [ At. no. Fe = 26) ionsis

Option 1:
3

Option 2:
4

Option 3:
5

Option 4:
6

Correct Answer:
6

Solution:
As we learnt in

Electronic Configuration -

The 'd' block elements follow the general configuration (7 — 1 1{!1 (ns 1=2y,

x

Fe¥* = 15%, 252, 2p°, 352, 3p°, 3d°

Q.40  which of the following exhibits only +3 oxidation state?
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Option 1:
Th

Option 2:
Ac

Option 3:
Pa

Option 4:
u

Correct Answer:
Ac

Solution:
Electronic configuration - Actinoids follow the general configuration .-'j_fj_l'] G172

Due to the electronic configuration [Rn] Gl 752 of Actinium, it only shows a +3 oxidation state because,
after the loss of 3 electrons, actinium acquires noble gas electronic configuration.

The correct answer is option 2.

Q.41  Which of the statements is not true?

Option 1:
On passing H+ 5 through acidified /s C'r5(J+ solution, a milky colour is observed.

Option 2:
NagCro(- is preferred over N5 (C'rq()+ in volumetric analysis.

Option 3:
I C'rs (- solution in acidic medium is orange.

Option 4:
I C'rs (5 solution becomes yellow on increasing pH beyond 7.

Correct Answer:
NagCroO- is preferred over 3 C'rq (5 in volumetric analysis.

Solution:
Due to hygroscopic nature of NesC'ro()-

Correct Answer is Option 2

Q.42  when ("Hy = C'H — C'OOH is reduced with Li Al H,.the compound obtained will be
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Option 1:
CHy— CH,—COOH

Option 2:
CH,=CH-CH,OH

Option 3:
CHy;— CHy — CHOH

Option 4:
CHy— CHy,— CHO

Correct Answer:

CH,=CH-CHOH

Solution:
LiAlH4 is a strong reducing agent, it reduces carboxylic group into primary alcoholic group without
affecting the double bond in the compound
LiAlH
('H, = CH — COOH =—="' CH, = CH — CH,0H

Therefore, option (2) is correct.

Q.43 Abacterial infection in an internal wound grows as N'(t) = N,exp(t),

where the time tis in hours. A dose of antibiotic, taken orally, needs 1 hour to reach the

wound.
. . . dN .
Once it reaches there, the bacterial population goes down as T = —5N2
(t
, N,

What will be the plot ofTr_" vs. t after 1 hour ?
Option 1:
Option 2:
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Option 3:

t(h)

Solution:
From t hour => N'(#) = N,e'

dN
After 1 hour, it is given : — — —5 N2
dt
S.att=1hour, N' = eN,

Now,

1 T_EFEJ"VT = —Eldf

After 1 hour the graph will be from 1 hour to t hour and N' from eNg to N.

N 5 t
f 1 'T__'ﬂ‘:J""lr'T = -5 f ff:f
e, 1

1 1

— = 5(t—1
J"|'|r'T [ 'TU D( ]
N,

= 5N, (t— 1)+ -
N 3Nl ) £
N,

2 = 5Nt + (= —5N,)

This equation is similar to the straight-line equation (Y=mx+C)

So, the curve will be a straight line and the slope will be positive.

.". Option (3) is correct.
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Q.44  Afirst order reaction has a rate constant, ; — 5.5 x 10~ g1, calculate the Half life of

reaction?

Option 1:
1.26 % 101 5

Option 2:
0.693 % 101 5

Option 3:
6.03 % 101 5

Option 4:
12.6 % 10 5

Correct Answer:
1.26 x 10¥% 5

Solution:
As we have learnt,

Half life for a first order reaction is given as:

0.693 0.693
- k5.5 x 10~ g1

Therefore, option(1) is correct

—=1.26 x 101 5

Q.45  For a first order reaction, calculate the ratio between the time taken to complete 3/4 th of

the reaction and time taken to complete half of the reaction?

Option 1:
4/3

Option 2:
8/3

Option 3:
2

Option 4:
1

Correct Answer:
2

Solution:

(Back to Index =)
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; (.69
12 = T
2.}3[]3
t3ja = i
_ 2303
= Tk

= 2 % 2 x0.3010 = 482

t;j}.f_-l o .69 = 2 y ke
flf.rg N ke (.69
t34 _ 5

t1/2

Therefore, option(3) is correct

k
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Q.46  The half life of a first order reaction is 60 min. How long (in min.) will it take to consume 90%
of the reaction?

Correct Answer:

200

Solution:

For the first-order reaction,

k=
flf.rg

p 2303

0.693  0.693

60
Applving first order kinetic equation,

L 08 {n—x)

Given: a = 100,z = 90, 1.e.

Hence, + =

Q.47  Which one is the wrong statement?

Option 1:

2,303
11.5x10-3

= 11.55 x 10 min~

log 10 = 200 min

1

. (a—z) = (100 — 90) = 10

de-Broglie's wavelength is given by )\ — i where m = mass of the particle, v/ = group velocity of

the particle.
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Option 2:
The uncertainty principle is

Option 3:
Half-filled and fully filled orbitals have greater stability due to greater exchange energy, greater
symmetry and more balanced arrangement.

Option 4:
The energy of 2s orbital is less than the energy of 2p orbital in case of Hydrogen like atoms.

Correct Answer:
The energy of 2s orbital is less than the energy of 2p orbital in case of Hydrogen like atoms.

Solution:
As we learned in

The principal quantum number determines the size and to large extent the energy of the orbital.
For a hydrogen-like atom, the energy of the 2s orbital is the same as the energy of the 2p orbital.

Therefore, the correct option is (4).

Q.48  |n which pair of ions do both the species contain § — § bond?

Option 1:
SH0%, 5,03

Option 2:
S,0% . 85,03~

Option 3:
Sy0%, S,0%

Option 4:

S,0% . S,0%

Q.49  The ease of adsorption of the hydrated alkali metal ions on an ion- exchange resins follows
the order:

Option 1:
LiT <= K7 < Na™ < Rb™

Option 2:
RbT <« K7 < Na™ < Li™
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Option 3:
K™ < Na™ < Rb™ < Li™

Option 4:
Na™ < Li7 < K7 < Rb™

Correct Answer:
RiT = K7 < Na™ < Ia7
Solution:

Ease of adsorption of the hydrated alkali metal ions on an ion-exchange resin decreases as the size of
alkali metal ion increases.

Since the order of the size of alkali metal ion follows the order- fp* —~ K+ - Np& = Li*

Therefore, the ease of adsorption follows the order-
Rb™ < K7 =< Na™ < La7

Q.50  The IUPAC name of the compound

0O O
H-EW/KL o

Option 1:
3-keto-2-methylhex-4-enal

Option 2:
5-formylhex-2-en-3-one

Option 3:
5-methyl-4-oxohex-2-en-5-al

Option 4:
3-keto-2-methylhex-5-enal

Correct Answer:
3-keto-2-methylhex-4-enal

Solution:
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F_|
3 - keto - 2 - methylhex - 4 enal

Q. 51 Reaction of benzene diazonium with A will give us benzene. A is

Option 1:
Fluroboric acid

Option 2:
Hypophosphorus acid

Option 3:
Potassium halide

Option 4:
water

Correct Answer:
Hypophosphorus acid

Solution:
As we have learned

Benzene can be obtained by reacting benzene diazonium with H3PO,

&

N H
HsPO

Hence, the option number (2) is correct.

® ©
N, X

+ HaFOz"'HzD —P + NE*HEPO:;“‘H X

CH,

Therefore, Option(2) is correct.
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Q.52 (Consider the reaction given below

Hal
Na
Hac! \O + HCI + NaNO3
e H:0

The major product (A) obtained in the reaction is

Option 1:
CHs __,
™
0L
NPol®
Option 2:
NO
CHs; i
v
CHs
Option 3:
CHs SN
CH3/ \@
NO
Option 4:
Chs— N NO

CHs/ \@/

A

CAREERS 3600 s
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Correct Answer:
CHs; SN

CH3/

NO

Solution:
The reaction of tertiary arylamines with HNO, -

Tertiary arylamines react with nitrous acid to form p - Nitroso aromatic compounds. Electrophilic
aromatic substitution occurs on the benzene ring in which a Nitroso group is substituted on the Benzene
ring.

The reaction is given below

HC.. H.C

] J'JJ i '\\“ P -
(O v wmo g ()0
HaC o HC —.

p-Nitrosa-N, N-dimethyl

amline
Therefore, Option(3) is correct.
Q.53
H OH CHo HO——H
H OH H——0H H—1—0H
HO H 0 HO———H HO—1+—H 0
— ——e
H oH = H——0OH =~ H—t+—0OH
H H—t—OH H—
CH.CH CHOH CH.OH
[o], =+112° 8o, = +19°
The above process in which rx and /3 form remain in equilibrium with acyclic form and a
change in optical rotation is observed which is called as -
Option 1:

Mutarotation

Option 2:
Epimerisation
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Option 3:
Condensation

Option 4:
Inversion

Correct Answer:
Mutarotation

Solution:
When either of the two forms of glucose (ry — [) — Glicose and 3 — D — Glucose) is dissolved in
water , there is spontaneous change in specific rotation till the equilibrium value of +52 . 5°

The above phenomenon is called as mutarotation.

Hence, the correct answer is Option (1)

Q.54  What is the mole fraction of the solute in a 1.00 m aqueous solution ?

Option 1:
0.177

Option 2:
1.770

Option 3:
0.0354

Option 4:
0.0177

Correct Answer:
0.0177

Solution:
As we learned in

Moles of solute

Molality = Mass of solution(ke)
No. moles of water in 1000g = % = 5h.5
No. of moles of solute = 1
Mole fraction of solute = ﬁ = 0.0177
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Q.55  If Avogadro number N, is changed from 6.022 x 1023 mol ! to 6.022 x 102 mol ", this would
change:

Option 1:
the definition of mass in units of grams.

Option 2:
the mass of one mole of carbon.

Option 3:
the ratio of chemical species to each other in a balanced equation.

Option 4:
the ratio of elements to each other in a compund.

Correct Answer:
the mass of one mole of carbon.

Solution:
As we learnt in

One mole is the amount of a substance that contains as many particles or entities as there are atoms in
exactly 12 g (or 0.012 kg) of the 12C isotope.

CAREERS 3600 s

1 mole of substance =6.0221367 X 1023 units of that substance (such as atoms, molecules, or ions). The

number 6.0221367 X 1023 is known as Avogadro's number or Avogadro's constant.
1 mol of carbon hasmass =12 g
6.022 w% 10 atoms of carbon mass =12 g

So if now, 1 mole = 6.022 %1020

12¢
then 6.022 x 102° atoms of carbon mass = ——2

L1000

= 1 mol of carbon atom mass =0.012 g

Hence, option number (2) is correct.

Q.56 10 g of hydrogen and 64 g of oxygen were filled in a steel vessel and exploded. Amount of
water produced in this reaction will be -

Option 1:
1 mol
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Option 2:

2 mol

Option 3:
3 mol

Option 4:
4 mol

Correct Answer:
4 mol

Solution:
The reaction will be-

2Hy(g) + Oa2(g) — 2H,0(1)
Two moles of H, and one mole of O, will produce two moles of water.

. . . . iven mass of Hy 10
No. of moles in 10g of Hy = & e
molar mass of Hs 2

maoles

[l |

] . . . iven mass of Oy 64
No. of moles in 64g of Oy = 5 — A
molar mass of O, 32

-2

moles

5 Moles of H, can produce 5 moles of water while 2 moles of O, can produce 4 moles of water.
Thus, O, is the limiting reactant and 4 moles H,O will be produced.

Therefore, the correct option is (4).

Q.57  25.3 g of sodium carbonate (Na,COs) is dissolved in enough water to make 250 ml of
solution. If sodium carbonate dissociates completely, the molar concentration of sodium ion
(Na*) and carbonate ion (C‘-O%_) are respectively (Molar mass of Na,CO5 = 106 g mol’

Option 1:
0.477 M and 0.477 M

Option 2:
0.955M and 1.910 M

Option 3:
1.910 M and 0.955 M

Option 4:
1.90Mand 1.910 M

Correct Answer:
1.910 M and 0.955 M
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Solution: 05 3
Number of moles of NasCO4 = 'flj" = (.239 moles
106
| | 0.239 . |
Molarity of solution = 0o 0.956 mol/litre
.25

NasCOy3 — 2Na™ + C'-Oi_
. Cloncentration of C'—O%' = (0.956M
Cloncentration of Na™ =2 x 0.956 = 1.912M

Therefore, the correct option is (3).

Q.58  Which of the following orders of ionic radii is correctly represented ?

Option 1:
H =H" =H

Option 2:
Na® = F = 0%

Option 3:
0" =F = Na®

Option 4: _
AP = Mgt = N*-

Correct Answer:
0¥ = F = Na*t
Solution:

As we learntin
Size of isoelectronic species -

Smaller the value of z/e, the larger the size of that species. Smaller z means the effective nuclear charge
is small hence size is large.

Cations lose electrons and are smaller in size than the parent atom, whereas anions add electrons and
are larger in size than the parent atom. Hence theorderis H— - H = H™

For isoelectronic species, the ionic radii decrease with an increase in atomic number, i.e., nuclear charge.
Hence the correct orders are as given below:

0¥ = F = Na®
N* = Mg?* = Al**
0¥ = F~ = Na*
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Therefore, the correct option is (3).

Q.59  Theincreasing order of the acidity of the following carboxylic acids is:

CoH  COH COH COH

|Hm|ﬂ““m |‘“-_
W’;"” Y

NO), OH Cl
| Il i v

Option 1:
<l <<V

Option 2:
V<<l <l

Option 3:
I<IvV<Ill<l

Option 4:
n<i<Iv<l

Correct Answer:
H<<Iv<l

Solution:
As we learnt in

Acidic strength of carboxylic acid -
-NO, and -Cl are electron withdrawing groups while -OH is electron donating group.

Ring deactivating groups increases the acidic character whereas ring activating groups decreases the
acidic strength.

Therefore, Option(4) is correct.

Q.60  The major product of the following reaction is :
D
(i) CICH,CH,CCI

(i) AICI; (anhyd.)
Mel) OH
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Option 1:

3

MeO

Option 2:

a.

MeO

OMe

Option 3:

O
=
m

Option 4:
OMe O

¢

Correct Answer:

8

MeO

Solution:
Between OH and OMe, OH is more attacking species due to the formation of phenoxide ion by OH group.
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CH-
- oz
i Cl" e,
| N Cl—CHy— CHy—C—Cl | = |
BN
= MeO Z b 0
MeO jeis & Y
H
LH
CHo
o’ S
- CHa
el | /j\ . .-"-'~.|C15 | |
"~ Friedel-Crafts Co
2 00 T T
MeO 0 0 MeO G 2

Hence, the option number (1) is correct.
Maths

Q.1 5- digit numbers are to be formed using 2,3,5,7,9 without repeating the digits.If p be the
number of such numbers that exceed 20000 and q be the number of those that lie between
30000 and 90000 then p:q s :

Option 1:
6o

Option 2:
32

Option 3:
1:3

Option 4:
a3

Correct Answer:
o3

Solution:
Number greater than 20000 or p

1st place can be placed with 5 possibilities and second with 4 possibilities and so on

Soh xdxax

b2

x1=58l=P

And
Number greater than 30000 and less than 90000 or q

1st place can be placed with 3 possibilities(3,5,7) and second with 4 possibilities and so on
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So3x4x3x2x1=5=0

P 5 5x4l

5
= = = —
Q3 x4l 3x4 3

Q.2 Twenty meters of wire is available for fencing off a flower-bed in the form of a circular
sector. Then the maximum area (in sq. m) of the flower-bed, is :

Correct Answer:
25

Solution:
As we have learned

Method for maxima or minima -

By second derivative method :

) d
Step 1. find values of x for _cly =10
'E

Step 2. & = x, isa point of local mazimum if
f(z) < 0 andlocal minimum if f“{z) =0

- wherein

Where y = fla)

Y _ pla)

dr

So,

P=2r+r8=20.... (1)
1 2

;-leir 5'

So,

4| www.careers360.com t { ) 337 —

I { Back to Index # }



CAREERS 3600 s

: ‘ i _ |
3 'f/ : ffr = (tanx)* + C(tanx)® + k,
cost ry 2sin 2

where k is a constant of integration, then A + B + C equals :

Option 1:
3
5}
Option 2:
16
5}
Option 3:
T
10
Option 4:
37
10
_Correct Answer:
5

Solution:
As learnt in concept

Integration by substitution -

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

- wherein
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Since/ﬂm)fﬂ'ﬂ = /f':i]rit = /f(ﬁ]drj—i' all variables must be converted into single variable ,
(tor 8)

/ dx

cos? xy/2sinx cosx x 2
1 [ sec? zdz

2 V tane

. . 5 3

1 / (1 + tan® ) sec®x dx
2 vtana

' =1 1 i
= - / (tanz) 7 sec’z dr + ;[ (tan )2 sec” & da

=

i

1
(tanz)? 1 (tanx)

e

Leta = Im (

- ),Where z is any non-zero complex number.

Ay e

Theset A = {a: |z| = landz # £1}is equal to:

Option 1:
-1.1)

Option 2:
[-1,1]

Option 3:
[0,)

Option 4:
(-1,0]
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Correct Answer:
-1,1)

Solution:
Let = =a +iy = 2> = 2" — y + 2ixy

Now,
1+ 22 1+ 22— yz + 2izy (;112 — yg — 1] + 2Zixzy
2iz 2i(x + iy) N 2iz — 2y
(2t =yt + 1) + 2ixy y —2y — 2ix
N —2y + 2ix _E}I — i
oyl - @yt 1)
- 2 (22 + %)
( v (2 + yz +1)
f
2 (x2 + %)
Since, |z| = 1= a2 +y? =1
-z’ Ty =
;Pl':l + l]
= =
T Tax
Alsoz#1l=ae+iy#1
A =(—11)
Q.5 The eccentricity of an ellipse having centre at the origin, axes along the co-ordinate axes

and passing through the points (4, -1) and (-2, 2) is :

jar}
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Solution:
As we learnt in

Eccentricity -

b
e=1/1——
a”

- wherein

For the ellipse

Option 1:

(‘Back to Index =}
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Correct Answer:

b2 | L

Solution:
As we learntin

1 to the power of infinity Form -

Let  lim f{x)9% where

fla) =1 and gla) = oo

elimz—a (f(x)—1)g (=)

2_..
. a4 3
lim [ 1+ —— — —e
E—ro0 T an=

Itis 12 form.

. a4
lim {14+ ———=—1) x 2
L T a=

)
Il
ra | oo

Q.7 For two 3 x 3 matrices Aand B, let A+ B =2B'and 3A + 2B = I3, where B' is the transpose of B
and Iz is 3 x 3 identity matrix. Then:

Option 1:
5A+ 10B =25
Option 2:
10A + 5B =3I
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Option 3:

B+2A=13

Option 4:

3A+6B=2l3

Correct Answer:

10A + 5B = 3I3
Solution:
GivenA+B=2B'............ M

Taking transpose of both the sides

(A+B) =(2B"

A'+B'=2(B"

A'+B'=2B ... (2)

Also given, 3A + 2B = | .(3)

Taking transpose of both the sides
3A' + 2B'=1 ...(4)
(Note: Transpose of | is | itself)

Now from these 4 equations we need to get a relation in A and B by eliminating A" and B'

Let us first eliminate B'

From (4):3A'+ A+B =1 (Using (1)) ....(5)
And 2 x (2):

2A'+2B'=4B

2A'+A+B=4B

2A+A-3B=0 ... (6)

From (5) and (6) we can eliminate A' as well
From (5):3A'=1-A-B ... (7)

From (6): 2A'=3B-A ... (8)
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2x(7)-3x(8):0=21+A-11B ... 9)

From (9)and (3):A=B=1/5
For option (B): T0A+5B =21 +1=3lI

Hence option (B) is correct

Q.8 If[2+.t-;111.;r}r::'—'g’r +(y+1)jcosx =10
dx

and y(0)=1,then 1y (%) is equal to:

Option 1:
pE

3

Opfion 2

3

Option 3:
4

3

?ption 4

3

_Correct Answer:

3

Solution:
As we learnt in

Solution of Differential Equation -

d_y = flax + by + c)
d;ﬂ
put

L =ar+by+c

- wherein
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Equation with convert to

/ dz e
bf(z)+a

i
(2 + sinx) l—y +(y+1)cosz =10

dx
dy COS @
=T — = — — J_ ,—
e y ) 2+ sinx
fl Cos T
= 4 dx

_y-l—l C 24sine

E 5.
.,_f dy zf&@
y+1 2 +sinw

== —log(y + 1) = log(2 +sinzx) + C

==putx=0 y=1

o O = —2log2= Eﬂgé

co—logly + 1) = log(2 + sinz) + Eﬂgé

Now put

Q.9 : 1 : 1 2 : 1 2
If2 | tan'wdr = [ cot™ (1 — x +2°)dr, then | tan™' (1 — x4+ x°)dr
0 0 1]

isequal to:
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Option 4:
% —log4

Correct Answer:
log2

Solution:
As learnt in concept

Integration By PARTS -

Let 1 and v are two functions then

/u R — u/e,'rl-ﬂ —/ (dj/ -!,'rf.-r:) dx
dax

- wherein

Where i is the Ist function ' is he IInd function

1 1
2/ tan ! wde :f cot™ (1 —z + 2?) de,

0 0

1
E/tarl_l x dx :f
0

1 1
/ tan ! (1 —x+ ;112) dy = — — 2/ tan~! x da
0 0

1

— tan~! (1 — —|—.-112) dx

tJ |

[ =

1
/ tan ! (1 — x4+ :z:z) dx
0

1

T 1 1 _ 5
=5 2|z tan™ " x 5 log (1 +x )L
T, K| loa 2 — 0
= — — i —_—— = [’] L —
2 1 2%
= log2
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Q.10

=X x=<1
If the function f{x)= 1 is differentiable at x = 1, then
a+cos (x+b), 1sx<2
a
— isequal to:
b q

Option 3:
T+ 2

2

Option 4:
—1 — cos™1(2)

Correct Answer:
T+ 2

2

Solution:
As we learnt in

Rule for continuous -
A function is continuous at x = a if and only if
L=R=V

LHL R.H.L valueat x=a.

- wherein

Where

L= lim f(x)
R = lim f(z)
Vi = lim f(z)
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[ =
| =

f o) = {r:, + r:as:’(:ﬂ +b) 1

—1
1{xz) =
fliz) {[]_m

YA —If;ﬂ+h]z
] = — 1
J1—(1+b)?
. 1+b=0 b=-1

Now f(x) will be continuous at x=1

—l=a+ecos Y1 - ll=a+cos 0=+

La=—1—

[ =

P

i -1 -

]
Il
[—
_I_

b —1

[

Q. 1

then the value of fig (3) + fi (

Correct Answer:
1.67
Solution: 1
folz) = ——
l —.r
f?l—llf‘.ﬂ] — f{]{f?l I':I"]]
Putn=0

For, R, 0,3 £ 1let fy(x) = - !

2

3

CAREERS 3600 s

]

|

andf, (z) = folfulz)), n =0.1,2.3.....

NEAY . _
+ fa 5 is approximately equals to:
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Putn=1

f2(z) = folfi(z)) = fo (r ; l) = ﬁ —x

Putn=2
1
falz) = - (same as f,(X))
1l —a
Soatn=0,3,6, cccooeeeeer... 96,99;
1
f“{"ﬂ] N (J- —;iﬂ)
atn=1,4,7, ccooeunnnnn... 97,100,103;
_ 1
fﬂlf;i!’ljl = J. —_ —
MM
andn=2,5,8,........ 98,101,104 ; f,(z) = =
1 1 2
B =1-—=1--="<
fl‘[]{]( jl v 3 3
1 3
a9 f 1 -1 _ " _ _n-=
and f1(2/3) =1 EIJFS—l 5 0.5

and fo(3/2) =2 =3/2=1.5

2

fro0(3) + fi (E) + fa (%) =2/3+1.5-0.5=5/3

Q.12 _1 1+2 1+243 1+2....... +n
Let 5, 13 + 13 +23 + 1.‘-]+2.‘i _|_3.‘i """" +

If 100 S,,=n, then nis equal to:

Correct Answer:

199

Solution:

1+ 1+2 N 1+2+3 + _|_1—|—2—|—3—|———+n.
13 13428 194 23 4 39 134234 — — 403

1+2+4+3+——n

Its T termis — : _ .
! 134+284+3 + — —nd
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nin+1)
7
T .12
n(n+1)
5]

1 1
hi=27-3
.
h=213-3

1 1
T. =2 |——
1 [ﬂ. ﬁ.-|—1:|

Adding all these

1:2'_
S, [1 n—|—1]

n+ 1
2n
_(n+1)

Now 1005, =

aid

% 100 = n{given)

n+1
on+1 =200

n =199

Q.13 Avalue of z for which sin(cot (1 + 2)) = cos(tan™' ) , is:
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Option 1:
1

2

“

Option 2:
1

Option 3:
0

Option 4:

b2 | —

Correct Answer:

2

F

Solution:
We have given

sin{ecot (1 + ) = cos(tan~! z)

1 1
. P -1
S111 | 5111 = D5 | COS Y~ ——
( (xfE—I—E;r:—I—;r:z)) ( (g’l+.-n2))
= 24—2;114—;112 =1 -I—.'i!?2
= 1+ 2;1?12 (
== r = —a

“

Q.14 |natriangle ABC, right angled at the vertex A, if the position vectors of A, B and C are
respectively 3; 4 ; — k,—i+ 37+ }}E' and 5i + q ] — Ak,

then the point (p, q) lieson a line :

Option 1:
parallel to x-axis.

Option 2:
parallel to y-axis.

Option 3:
making an acute angle with the positive direction of x-axis.

Option 4:
making an obtuse angle with the positive direction of x-axis

Correct Answer:
making an acute angle with the positive direction of x-axis.

4‘ www.careers360.com } { Back to Index # ) 351 —




Solution:
As we learnt in

Scalar Product of two vectors -
a.b = 0 an acute angle
a.b < 0an obtuse angle

@.b = 0a right angle
- wherein

O is the angle between the vectors 7 ,nd b

C5i +qj — 4k
A B
3i+j-k —i +3j+pk

AB=4i— 25— (p+ 1)k
AC =2+ (q— 1) — 3k
AB.AC =0
§—2g+2+3p+3=0
3p—2¢ + 13 =0

Replace (p,q) with (x,y)

3x-2y+13=0
3
Slope = 2

Acute angle with +x-axis

CAREERS 3600 s

352 —

{ Back to Index # )



CAREERS 3600 s

Q.15 A committee of 4 person is to be formed from 2 ladies , 2 old men and 4 young men such
that it includes at least 1 lady, at least 1 old man and at most 2 young men . Then the total
number of ways in which this committee can be formed is :

Option 1:
40

Option 2:
41

Option 3:
16

Option 4:
32

Correct Answer:
41
Solution:
2 lady + 2 old men + 4 young men
Case 1
0 young men 2 old men and 2 lady
Case 2
1 young men 1 old men and 2 lady
Case 3
1 young men 2 old men and 1 lady
Case 4
2 young men 1 old men and 1 lady
Hence
(OYM4+2L+20M)+(1YM+1L+20M)+{(1YM+1L+ 1OM)+(2YM+1L+1O0OM)
= (1Cy- 2Cy 2Cy)+(1C1- 201 2Co)+ (1O 20y 2Cy)+( 10y - 20y - 2 CY)

=1-1-1+4-2-14+4-1-2+6-2-2

Q.16 The minimum distance of a point on the curve y = x2 - 4 from the origin is :
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Correct Answer:

2

2

Solution:

As learnt in concept @ZWYX and use of maxima/minima

Let point at minimum distance from O is

(h. h* — 4)

S OP? = 1% + (h? —4)?

d{OP?) 5

— == 2h +2Mh" — 42h =
7 2h +2(h* —4)2h =0

¢h=i¢gu

d*(OP?)
dh? @b
at .‘/r'::_
7

s OPisminat h = :i:v 3

2
- :
+(3-1) -
2 2

—_
[l |

OR.-rm. —

[ |
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Q.17  The area (in sq. units) of the region described by A={(x, )|y = x>~ 5x+4,x+y = 1,y<0}is
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Option 1:

bd | =1

Option 2:
19

§]
Option 3:
4]

§]
Option 4:
i

G

_Correct Answer:

6

Solution:
As learnt in concept

Area along x axis -

Let iy, = filw) andys = fa{x) be two curve then area bounded between the curves and the lines

f (= 1) ]

Xx=aandx=Dbis

b
f Ay dx

- wherein
A )
*' 1-= f' H
& ¥.=Td
—~ y,=1.(
=
li
=
Y
0 it gt

Where Ay = fo(z) — filx)
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Point of intersection of
y= x%-5x+4 and x+y=1 are x=1,3
at x=1, y=0;

X=3,y=-2

4
Req Area = Area AABC + ][ (.-r:z — da + 4) d:z:1
T

3 bt !
X2x2+4 |—— —+4w
3 2 s

bd | —

=

19

Q.18 The values of /g for which one root of the equation z* — (a + 1)z +a® + a — 8 =0
exceeds 2 and the other is lesser than 2, are given by :

Option 1:
3 < a < 10

Option 2:
i = 10

Option 3:
—2<a<3

Option 4:
i< —2

Correct Answer:
—2<n <3
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Solution:

2 —(a+z+a+a—8=0

Since roots are different, therefore D = 0
= (a+1)*—4(a’+a—8) =0

= (a—3)(3a+11) <0

There are two cases that arise
Case1a-3>0and 3a+11<0

11
= a =3 and a < -3
Hence, no solution in this case
Case2a-3<0and 3a+11>0

11
:»ru::Bandu}—E

',—?::n,c::S:*»—E::n,:::S

Q.19  |fy=mx+ cisthe normal at a point (in first quadrant) on the parabola y2 = 8x whose focal
distance is 8 units, then |c| is equal to

Option 1:

24/3

Option 2:

83

Option 3:

10v3

Option 4:

1613

Correct Answer:

103

Solution:
@
Here y* = dax ; a = 2
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We know that for yz = dar,

Focal distance = a + x-coordinate of the point

Thus 8 =2 + at?

2t2=6
t =3
Now

Equation of normal is y+ tx = 2at + at’
Putvalue g — 2 f = ~,/§
y = —V3z +2(2)v3 +2(v3)*
Comparing withy =mx +c
le| = 4v/3 + 6v3 = 10v/3
Q.20  |f f(x)is a differentiable function in the interval (0, ) such that f(1)=1 and

lim 2/ (x) — = f(t)

t—x s — @b

— 1, foreachr = 0,then f(3/2)is equal to:

Option 1:
18

§]

Option 2:
Eg (o]
18
Option 3:
35"

9
Option 4:
31

18

CAREERS 3600 s
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Cc_Jrrect Answer:

18
Solution:
As we learnt in
L - Hospital Rule -

o0 _ _ N
Inthe formof 0 and — wedif ferentiate ok separ ately.
o0

= lim

" q[r] e (}f (r]

- wherein

{
lim —‘;_r (z)
T+l % q(p]

Where f(z) and g(z) =0

£ f (x) —2*f (1)

lim =1
t—x t —m

2tf (x) — 2% f' (¢
oy 200210

~ 2uf (@) — '’ (@) = 1

Now, let y=f(x)

dy
Yy — a2t —= = |
y dx
l
rzi — E;Hy = —1
dx
dy 2 1
dx r r
2 1
P = —— an-d Q = 5
@T i
lx 1
f Pde = ~2 | Z= —2logz = log—
a =
I 9T = L
;1’!2

. Solution is
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4 L —
—_ = =+ —
3.2 — - ¢ 3;1‘!1"{
Put, x=1, y=1
1 1
— =+ =
1 3
1 2
C=1—-=-
3 3
y 1 2
;i‘!z N 3;1‘.’3;j 3
1 247
RN
3
Put, n= —
2
1 N 2 y 9
/T3xE73 7
2 3 4427 31
= — + —= - = —
9 2 18 18
Q. 21 If + =a,y="h,z=c isasolution of the system of linear equations
r+8y+ Tx=
Or + 2y + 3z =
r+y+2=0

such that the point (a, b, c) lies on the plane = + 2y + = = 6, then 2a+ b+ ¢ equals:

Correct Answer: 1

Solution:
As we learntin
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Cramer's rule for solving system of linear equations -
When A = () and Ay = Ay = Ay =10,

then the system of equations has infinite solutions.
- wherein

amx+by+ oz =d

as® + bay + 2z = ds

azx + byy + c3z = dy

and

a; by 1
A=laz by 9
K b 1 €3

A1, Ay, Ayare obtained by replacing column 1,2,3 of A by (dy, do. d3) column

a—+8b+Te=10
Oa + 26+ 3c =10
a+b+e=0

and a + 2b+ ¢ = G given

solve for a,b, and c

so that

n=1

h==6

r= =7
C2at+tb4+e=2x1+6-T7
=246-7

Q.22 The order and the degree of the differential equation of all ellipses with centre at the origin,
major axis along x-axis and
eccentricity \frac{\sqrt{3}}{2} are, respectively :

Option 1:
2,2

4‘ www.careers360.com } { Back to Index # ) 361 —



CAREERS 3600 s

Option 2:
1,1

Option 3:
2,1

Option 4:
1,2

Correct Answer:
1,1

Solution:
As we learned in

Order of a Differential Equation -
The order of a differential equation is the order of highest order occurring in a differential equation

- wherein

Let the equation of ellipse is
2 2
“ b= 3
+==1butl—— =-

4

! h2 a2

a4yt =4 e =4b?

dy
o
dx

I
ry:D

L+ 4H'E

" 2w + By

order = 1
degree = 1
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" idx
The inte raI/
8 (1 + o)e —a?

is equal to: (where C s a constant of integration.)

Q.23

Option 1.
1+
—2 Ve +

¥

Option 2:

_|_

B

—2 +

H
B

Option 3:

e

iy
S

Option 4:
1 T
2 Ve +C

¥

Correct Answer:
1 — I

—24/ - vz +C
1+

Solution:

dx = —2 cos f sin #d#

I / —2sin f cos Bdf
) {1+ cosf)cosfsinf

dff
2cos? 62

= _ /H{-‘.‘E.‘E (ﬁ) dd
2

= —2tanfl/2 + ¢

¥ 1 —cos e
tan (—) =Xy
2 1 + coser

a

CAREERS 300 s
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rcost =1 = cosf =&

1 —/x
J"‘f:
1+

Q.24  |fmand M are the minimum and the maximum values of

1 .
4+ 5 sin 20 — 2 cos'r.relR.

then M-m is equal to :

Option 1:
15

Option 3:
T

4

(l)ption 4

4

Correct Answer:

4

Solution:
As we learntin

Method for maxima or minima -
First and second derivative method :

] d
Step 1. find values of x for Yy
dx
Step 2. x = x, is a point of local mazimum if f'(x) =0
and local minimumif f'(x) < 0.

Step 3. © = x, isa point of local mizimum if
flz) < 0 andlocal minimum if f'(x) = 0
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- wherein

Where y = fla)

Y _ pla)

dr

L., .
Let,y = 4 + ;m.n.ﬂ;n — 2eostx
il 1 _ - .
L_y =0+ 5 Vsin2z - cos2e x 2 + Rcos'x - sinx
i 2

— sindx + 8cos’c sinx
= sin2r (4(:(}5‘:&‘. — l)

0= sin2r [4:5:@.-?2;1: — 1) Sothat A/ = %

L 2r =nTw m =4

1
and cose = +—
2
1
SoM—m = -

Correct option is 4.

If flz) +2f (%) =3z, x#0,and S={xeR: f(x) = f(—=x)} :thens:

Q.25

Option 1:
is an empty set

Option 2:
contains exactly one element

Option 3:
contains exactly two elements

Option 4:
contains more than two elements
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Correct Answer:
contains exactly two elements

Solution:

fl:l"] + Ef (é) = 3z

1
Put — at the place of
&

f G) +2f(z) =% (i

2f (%) + flz) = 32 (ii)

Multiplying (i) by 2
2f l +4f(z) =
- H ¢ _;H
1
2f (;)4—_“1"]:32"
§
3f(z) = — — 3
H A
2
fl’:;ﬂ]:——;ﬂ
M
2
and fl—z)= — +=
—r
2 2
——r=—4=
H o H K
4
= ——=2r=10
e
4 — 227
= : =10
oA
= 4= 2z°
— ;112:2
;EZZIZN/E. I‘%D

Correct option is 3.

Q.26  For any three positive real numbers a, b and ¢, 9(25a2+b?)+25(c2-3ac)=15b(3a+c). Then:
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Option 1:
b, cand a are in A.P.

Option 2:
a,bandcareinA.P.

Option 3:
a,bandcareinG.P.

Option 4:
b, cand a are in G.P.

Correct Answer:
b, cand a arein A.P.

Solution:
9 (25a” + b%) + 25 (¢* — 3ac) = 15b (3a + c)

225a% + 9% + 25¢2 — Thae = 45ab + 15be

225a2 + 0B + 25¢2 — 45ab — 15be — Thac = 0

multiply and divide by 2

bt | =

225a%+9b%+25¢%+225a%+9b%+25¢2-2(15a)(3b)-2(3b)(5¢)-2(5¢)(15a) = 0

- (15a — 3b)* + (3b— 5e)? + (5 — 15a)* = 0
Sothat 15a-3b=0and 3b-5c=0

So that

lha=3b=bc=K

_ K
L= —
15
K
h = —
3
K
C:T
5]
Now
o1
2w b= ﬁ
3

4| www.careers360.com I — — W

450a” + 18b% + 50c” — 90ab — 30be — 150ac] = 0
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K K
And a+ec= —+ —
15 )
(1 +3)k
15

(%)

.".a, b,carenotinA.P.
Now

2c = 2?{5’5

And a + b =2k/5

Sob, c,aareinA.P.

Q.27  The number of solutions of the equation, gi;~! 7+ — 2 tan ! 4 (in principal values)is:

Option 1:
1

Option 2:
4

Option 3:
2

-

Option 4:
3

Correct Answer:
3

Solution:
Given equation is

.o—1 -1
sin T x = 2tan " x

-1 -1 2x
51n X = =5ln 1

+ x2
2x
S g
x(l—i—xz = 2x
X+ X = 2x
X —x =
x=0 x=1 orx=-1
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So, the number of solutions is 3.

Q.28  |f; fyand ¢ are unit vectors satisfying i — 1/3h — ¢ — (J, then the angle between the
vectors ;;and & is :

Solution:
Let angle between a ﬂmd ¢ he f .

Now, a—x/_h—i—r_ 0
(r;+r,]—ffj
:>(&+E‘:]-|fﬁ,+ffj| 3
= a-a+a-c+c-a+
= 1+ 2cosf+1=3
T

1
:>CDHE?_§:~9_§

s
po—

= 3(b-b
G+ éé

=3 x1

Q.29  The sum of the digits in the unit's place of all the 4-digit numbers formed by using the
numbers 3, 4, 5 and 6, without repetition, is :

Option 1:
432

Option 2:
108

Option 3:
36
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Option 4:
18

Correct Answer:
108

Solution:
No. of 4 digits number formed = 4!

Now each digit comes equal no. of times at unit place = 3!
Each digit appears at unit place

So sum = 3! (3+4+5+6)

=6x18

=108

Q.30 (1—cos2z)®
lim is
o—0 2r tan r — rtan 2r

Option 1:
-2

Opfion 2

2

-

Option 3:
1

2

Option 4:
2

Correct Answer:
-2

Solution:

CAREERS 3600 s
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(1— cos 2x)°

lim

=0 2y tanr — rtan 2r

4sin* x

I
230 (2tanx — tan 2z)

= A
cl—vcos2r =280 r

lim 4 sinr) - = lim i
- T (2tanx — tan2x) =0 (2tanx — tan 2x)
lim L =1

=l

Now use series expansion

lim o
-0 (2 tan x — tan 2x)

lim

T4

Q.31  Thevalue of the integral

T 2] dx

10 [
/1 [v2 — 28z + 196] + [+2]

denotes the greatest integer less than or equal to x, is :

Option 1:
6

Option 2:
3

Option 3:
7

_(l)ption 4:

3

where [r]

(Back to Index =)
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Correct Answer:
3

Solution:

10 [;1’!2]
I :f > _ —dx
4 [;i’!" — 28r + J.QE] + [.'1’!"]

L
"‘[1 CETEEE

Using Property/ flz / fla+b—x)

Y (G O 5
I‘L 2]+ (o= 147"

. 0122 + [(z — 143'2]“
2] = £ [‘_H2] + [[r — l‘:ljl ] "

10
zfzf lode =zl =10-4=6
4

=]

I =3
Q.32 |fpand qare non-zero real numbers and i + 3% = —p . a/f = ¢, then a quadratic
. a {2
equation whose roots are — — is:
4
Option 1:

pr? —qr+p* =0

Option 2:
gl 4pr+4¢-=0

Option 3:
pr’ +qr+p* =0

Option 4:
gr —pr +4¢° =0

Correct Answer:
gt +pr+4¢*=0

Solutlon
Gncn n + d = —pand afd=gq

_l. 'y
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So, sum of roots = — + — =

3 % a3

> 2
a” 3¢

q

and product of roots = 7 X —=a/l =g

¥

Hence, the required quadratic equation is

o — (—_p) r+qg=10
q
)

= 2’4~z + g=1~0
q
2 2
= qr- +pr+q =0

CAREERS 3600 s

Q.33  The two adjacent sides of a cyclic quadrilateral are 2 and 5 and the angle between them is

600. If the area of the

quadrilateral is -l\/ﬁ then the perimeter of the quadrilateral is :

Option 1:
12.5

Option 2:
13.2

Option 3:
12

Option 4:
13

Correct Answer:
12

Solution:

As we have Learnt

8 i

120

Using concept ABDC, Cyclic quadrilateral (opp. angles are supplementary), and concept of properties

of triangle

Areaof AABC = = % 2. 5sin60°

b | —

(Back to Index =)
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AABC = a?

i
=

1
Areaof AR = STy sinl20° =

=1

@y R

b | =

now,

ar{AABC) + ar(ABCD) = ar(ABDC)

2 2 2
xry =0
-3 2 2
Z o R
cosfn® = 2 T d (Using cosine's rule)
2xDx2

d* =19

and
2 2 _ 52

ros120° = u (Using cosine's rule)
2xexy

d* = a2® +° + xy
ry =106
Also

19 :;r:z—i—yz—i—;ﬂy

19 + 2y ::cz—l—yg—l—z;ﬂy
25 = (z + y)°
;n—i—y:E:

Hence, Perimeter =(x+y)+5+2=5+7=12
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Q.34  |eta, beR, (a#0). Ifthe function f defined as

(.2
2 p=x<l

a
f(x)=1 a L 1=x<42

2.
dh e

o

is continuous in the interval [0, «), then an ordered pair (g, b) is :

Option 1:

(x@.l—v@)

Option 2:

(—v"il + v’ﬁ)

Option 3:

(x@.—l + ./E)

Option 4:

(—x/ﬁ.i - vﬁ)

Correct Answer:

(x@.l—v@)

Solution:
Given function is

252

Y . DE;Fﬂil
flz) = a . 1 <e <2

)

A V2<a <0

since the function is continuous

= continuous at * = 1 and & = \/E

Lirncr'—rl- fl:i!"] = Lirncr'—%l"‘ flfl"] — f“-]
2 5

= —=a=a =2
L
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and Lim, , 5 f(z) = Lim, , 5 f(z) = F(V2)
2h% — 4b

2v/2
= b —2b=v2a
fa=v2thenbh” —2h—2=0=h=1+ 3

If a = —/2 then b* — 2b+ 2 = 0 = b is imaginary which is not possible

= (a,b) = (V2.1 +v3) or (V2.1 —V3)

= 1 =

If Jai:|: 2 _3} then adj(‘c};l2 +12A) isequalto:
- 11

Option 1:
51 63
84 72
Option 2:
51 84
63 72
Option 3:
- 72 —63
-84 51
Option 4:
72 -84
-63 51
Correct Answer:

51 63
84 72

Solution:
As we leant in

Multiplication of matrices -
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Al al2 aml [ R R ™ <

a2l w22 w2 bE mER bER

F ] Y- - ] BN, 2 Ba
ATIET + 218 B2+ w10 EA 1T B + =12 B2+ 13 B2
2Bt e 022,021 & 423 631 #2108+ 22 bEF + 423 032
& B+ ad2 b2+ all B w11 BT k2 b+ a R B

Adjoint of a square matrix -

Transpose of the matrix of co-factors of elements of 4 is called the adjoint of 4

- wherein
{ lass  ao aiy
LB Gaz| G
&332 dig g3
. a1 dag a1
adj(A) = T =1 - R
gy flag 133
L8211 gz 431
\ o lan ag iy
1 2 —4

342 1124 =

72 —63
—&4 5l

adj A= Transpose of cofactors

a2l 63

that
0t ey 79

A1 E13 + atF BT+ o T3 B

AZ1 b3 b a2 b2F 4 423,683

al BN+ a2 bk B

ag3
3y

g

ayz

a3

e ]
@

| 1

(23

LT
fdg

16
—12

24

—48

13

a3y

Lk
ﬂzzg_

—9
13

—36
12
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Q.36 The solution of the differential equation

fl tan x
&y + Escc;r: =
de 2 2y

cvhere < oz <

[

and y(0)=1, is given by :

Option 1: .
y=1-—
seca + tana
Option 2:
3 ; e
y =1+
seca + tanx
Option 3:
o) . r
yo=1-
seca +tana
Option 4: .
y=1+ ~
seca + tana
Correct Answer:
@ .
yo=1-

seca +tana

Solution:
Given differential equation is

i tan « T
&y + Esec;r: = wherel) < @ = —,
de 2 2y - 2
d
Ey—J +y’secx = tanx
dx
1 dix dx
flt
— +tsecr =tanx
dir
IF. = ﬁ_f'mc;r'{&r' . T_{ﬂ{ﬁ.(!nf:;r'—I:.'-m;r'_‘,l — gec o + tan

= ¢
t.(sec z +tanxz) = f{scc;n + tan z) tan xde

2
sec x tanxdr -|—ftar1 xdr

2
y“(secx +tanw) = secx +tanax — x + ¢
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y0)=1= =0
a

= yz =1
seca + tana

Q.37  For xell.x # 0.if y(x)is a differentiable function such that
;rj ylt)dt = (x +1) / ty (t) df,
1 1

then y(x)
equals : (where Cis a constant.)

%nicinj:
M4
%}tioiv f:

—e
2
i

%)tioiw f:

e
I 3
Option 4:
9 L
Calex

Correct Answer:

C 1

_er T

;l’!'j .

Solution:

. / y(t) dt = (zx +1) fry (t) dt,

differentiate above equation

zylz) + /l“' y(t)dt = (z+ 1)zylz) + /l*" ty(t)dt

1 y(t)dt = 2" y(x) +/1 ty(¢)dt

Again differentiate

CAREERS 3600 s
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y(z) = 2zy(z) +~'ﬂzyj(:ﬂ] + zy(z)

dy
- 31'- .'-2_
y =3zy+x “LEE
L oy
y(l—3z) == El'ﬂ
I —3x
U=382), _d
i uy

Solve the differential equation

1
— — —3lnz = fny +Inc
a
1 .
N 1r1,-11‘jy'—|— Ine
_r
2ye = e 1T
i~ 1/
= —e
H ;H'j

Q.38  |et f(x) = sin® x + cos* . Then [ is an increasing function in the interval :

Option 1:
3l
"4

Option 2:
el
4" 2

Option 3:

]E 5_'31‘[
2" 8

Option 4:

]S_W B_W[
8" 4

Correct Answer:

]
4’ 2

Solution:
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= '-:1I1_1 T+ 0054 @

{r

"'\-_o-f

"~

3 3
= 4sin” recosxr — 4 cos PHIIIP

-

=4dsinrcosr (lel r — cos” r)
— 28in2x - cos 2r

—sindx = 0
=sindxr < 0

i

"'\-u_o-F'\u_o-F'\-_o-F'\u_o-F'Nu_o-F'

o

‘"-11"'1-;"'11"'1-;"'-1-;"'-11

=] =]
M =
2o
e

[}

A

E_\:l

Q-39  For x ¢ R, flz) = |log2 —sinz| and g(x) = f(f(x]),then

Option 1:
g is not dif ferentiable at © =10

Option 2:
g'(0) = cos(log 2)

Option 3:
g'(0) = — cos(log 2)

Option 4:
g is dif ferentiable at @ =0 and ¢'(0) = —sincos(log 2)

Correct Answer:
g'(0) = cos(log 2)

Solution:
As we learnt in

COMPOSITION OF FUNCTIONS -

Let A -~ Band g:B - C be two functions.
composition of fand g, denoted by g o f, then g o f (x) = g (f (x)), V x € A.

flz) = |log2 — sin x|
glz) = f(flz) = f(|log2 —sinx|) = [log2 — sin z|(log 2 — sinz}||
g'(x) =0 —cos{log2 — sinx)(— cosx) = cosxcos(log 2 — sin x)

q'(0) = cos0 x cos(log2 —sinz) = 1 % cos(log2 — 0) = cosl
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Correct option is 2.

Q.40 et g bceRif f(x)=ax®+br + cissuchthat a+b+c=3 and

flr+y) = flx) + fly) +xy Ve ye Rihen

10

Z f(n})isequalto:

=1

Correct Answer:
330

Solution:
As we learnt in

Summation of series of natural numbers -

Tt J_
Z K= ;ﬁ. (ﬁ- + J.j|
k=1 =

Z K? = én (n+1)(2n +1)

Now,
f(x) = ax?+ bx + c
a+tb+c=3

fi(x+y) = f(x) + f(y)+xy

10

Then Z f[n]l

n=1

f(1)=a+b+c=3
- f(1)=3

put x=1,y=1
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f(2)=f(1) +f(1) + 1 x1
=2f(1)+1

=2 % 3+1=7
putx=1,y=2

f(3)= f(1)+f(2)+2 <1

=3+7+2

=12

Similarly f(4) =18 (By puttingx =2 andy=2)
L f(D+H(2)HB)+ f(4)+... - =3+7+12+18---

Now, as differences of cosecutive terms are 4, 5, 6, ..... which is an AP, so
Let T,, = An?+Bn+C

put n=1: 3 =A+B+C

Atn=2: 7 = 4A+2B+C

Atn =3: 12 = 9A+3B+C

Subtracting these equations

4 =3A+Band 5=5A+B

1=2A

b2 | o
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I nn+=1(2n+1) 5 nin+l

g5 —Np =Lt nlprRe+l) 5 nintl)
2 6 2 2

_n(n+1)(2n+1) N in(n+1)

B 12 4

putn =10

, _ 10x11x21 50 x 11

0 12 4

_B5x T 25x11

2 2

385+ 275

N 2

660

T2

=330

Q.41  statement 1: The number of common solutions of the trigonometric equations
25in2l — cos26 = 0 and 200520 — 3sinfl = O in the interval [0, 27| is two :

Statement 2: The number of solutions of the equation, 20528 — 3sinf — () in the
interval [0, 7] is two.

Option 1:
Statement 1 is true ; Statement 2 is true ; Statement 2 is a correct explanation for Statement 1

Option 2:
Statement 1 is true; Statement 2 is true; Statement 2 is not a correct explanation for Statement 1

Option 3:
Statement 1 is false; Statement 2 is true.

Option 4:
Statement 1 is true ; Statement 2 is false.

Correct Answer:
Statement 1 is true; Statement 2 is true; Statement 2 is not a correct explanation for Statement 1

Solution:
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.

2sin”“ # — cos 260 =0
. 3 . . 7

= 2sin Ei'—(l—Esm E?):D
. 2 ’ . 2

= 2sin"f# — 1+ 2sin"# =0
. 2 . R

:}zlslrl‘ﬁ:l:}smﬁ::ta

7 am Tm o 1llw

Now 2cos”f — 3sinfl = 0
=2 (1 —sirlzﬁ?) — 3sinfl =0
— — 2sin’f —3sinfl+2=10
= — 2sin°f — 4sinf +sinf + 2 =0
—=25sin# —sinf + 4sinf —2 =10
=sinf(2sinfl — 1) + 2(2sinf — 1) =0

. 1
=sinfl = —, -2
2
But sinfl = —2., is not possible
. 1 T O
sinfl = -, = #=— —
2 6 6

Hence, there are two common solutions, there each of the statement- 1 and 2 are true but statement- 2
is not a correct explanation for statement-1.

Q.42 |4 i and b be two unit vectors such that

a‘+6" — V3ife=a+2b+3 (ﬁ:’x E{)then

2 |c]is equal to:

Option 1:

o

Option 2:
ol
Option 3:

vi43

Option 4:

V37

Correct Answer:

a1

Solution:
As we learnt in

Vector Product of two vectors(cross product) -
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If 7 and [; are two vectors and @ is the angle between them , thena x b =

- wherein

11 is unit vector perpendicular to both 7 4 B

and

Scalar Product of two vectors (dot product) -
@b = |a| |b| Cos#
- wherein

B is the angle between the vectors 7 ,nd b

a+bl =3

Squaring both sides

2
a* + |5 +21a

ﬂ costl = 3

2 27 N
@ =lal* +4p —|—4——|—4(F£-€;)

27 1
|E12:1—|—~'1—|—?+4><1><1x5

-

CAREERS 360 s
ill E‘ SinOn

2 27 55
T =T+ — = —
a 4 4
» V55
" ==
2|cl = V55
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Q.43 If a variable plane, at a distance of 3 units from the origin, intersects the coordinate axes at
A, B and C, then the locus of the centroid of ABC is :

Option 1:
! + ! + ! =1
2 yz 3=
Option 2:
! + ! + ! =3
Option 3:
1 1 1 N 1
2R
Option 4.
. + ! + ! =9
Clorrect{fnswe(:
S +5+5=1
i!"z yz 32
Solution:
As we learnt
Intercept form -
HH ot
- + E -|— - = J_
i t’} e
- wherein
¥ L7
Gi0, 0, ¢} - ’,-"!
______ i ’J\-\H B0, b, 0)
.J-ﬂ"f- z
Aja, 0, 0) L

4

Let the plane cuts the coordinate axis at A (a,0.0). B {0,5,0) and C' (0,0, ¢)
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Centroid of triangle -

(;Hl +axa+a3 Y1 +Yy2+y3 2+ 22+ 33)

3 ' 3 ' 3
- wherein
AlX,,¥,.Z,)
B(x.,v-,2.) C(X Y2,

Distance of a point from plane (Cartesian form) -
The length of perpendicular from Pf:;ﬂl M1, 31] to the plane

lazy + by + 2 + 4]

ax + by + cz + d = 0 is given by

N

N 1 11
‘oh2  9k?  9]2 9
— ! + L. —1
h? g2 2
1 1 1
= _—+_—+_=1

(Back to Index =)
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Q.44 |f for positive integers v = 1, n > 2, the coefficients of the [3-:‘}*"1 and (r + 2}”1 powers of x
in the expansion of (1 + I}z‘“ are equal,then n is equal to:

Option 1:
2r+1

Option 2:
20 —1

Option 3:
ar

Option 4:
r+1

Correct Answer:
2r+1

Solution:

General term of the expansion (p + ¢)" is
n—r T

T ="Cp" "¢ forr=0,1,..., 1

(1 +;H]2ﬂ =1+ 2“(.‘-1;11 + 2“(:.1-2;212 +...+ zﬂc?*ﬂr + 2?1(:}?\_11.31"_1 Tt 2?1(:!2?1:1’52“
As given MCpig = Cy,

O = ”Cy = rt+y=mn

ST+ 2+3r=2n
= 2n=4r + 2
=n=2=2r+1

Q.45 A bird is sitting on the top of a vertical pole 20 m high and its elevation from a point O on
the ground is 459, It flies off horizontally straight away from the point O.After one second,
the elevation of the bird from O is reduced to 30°. Then the speed (in m/s) of the bird is :

Option 1:

2002
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Option 2:

2[)(@—1)

Option 3:

40(@—1)

Option 4:

4[)(»@—«.@)

Correct Answer:
20 (ﬁ _ 1)
Solution:

As we learnt in
Height and Distances -

The height or length of an object or the distance between two distant objects can be determined with the
help of trigonometric ratios.

459
kTi o) il
=4 o |

In APQQ . tandd® = %

= 00 = 20m

2
In AP'Q)O, tan30° = t_;{g} = 0Q =20V/3

Thus Q@' = 20v3 — 20 = 20(v3 — 1)

20 (v3 - 1)
1

Thus speed = distance [time =

=20 (x/g — 1) m [ sec
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Q.46  Following is an infeassible solution for the linear programming model given below:

Maximize, Z = a1 + 2x9
Subject to constraintl @ @y + @9 < 5
Constraint22 : @y + 3 < 9
Option 1:
(71, 72) = (1,3)
Option 2:
(ry,70) = (1,1)
Option 3:
(r1,72) = (3,1)
Option 4:

None of the above

Correct Answer:
(71, 72) = (1,3)
Solution:

Different Types of Linear Programming Problems -

As we learnt in
Corner Point Method -

This method of solving a LPP graphically is based on the principle of extreme points theorem.
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(0.51%

{0,3)

(0.0

(5.0) (9.0

]+ a9 <5

a —|—3;1’!g
I =3

;i‘!f):E

<9

:=1+6="Tat(l,3)
—1+2=3at(1,1)
—3+2="5af(3,1)

At (1,3), it is maximum

Q. 47

Option 1:
2

Option 2:

1

Option 3:

0

Option 4:

3

4| www.careers360.com I { Back to Index # )
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-1 -2

If the line™ I lies in the plane,

2x-4y+3z=2,

then the shortest distance between this line and the line

CAREERS 3600 s
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Correct Answer:
0

Solution:
As we have learned

Shortest distance between two skew lines (vector form) -
Shortest distance between 7 — 7 + ).LE? and ¥ = a] + “{_;is given by
(h X f,-.l) (@— )

‘t’;x t';l‘

- wherein

shortest distance is among the line which is perpendicular to both
LM =bx b

shortest distance will be projection of PQ = ¢ — @} on LM

(3,—2,—A) lies on plane

6+8—3\=2
S0, = 3\ = 12
A=4
ik
Whereli x ¢= |1 —1 —2|= 141 — 28] + 21k
12 9 4

So distance =0

CAREERS 3600 s
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a

Q.48
++/3In r) ¢ = (), is equal to 729,

3
75

If the 7th term in the binomial expansion of(

then x can be :

Option 1:
2
e

Correct Answer:
e

Solution:
Given expansion is

i

(m ++/3n r)

We hawve
T ="Cr(x)" "a" for (z +a)"

According to the question

3
T =9C, (Ei&l) ~ {x@ln;r*]ﬁ =729

5y
= 3% = 84 x 21 X 3% % (61nz)

= (Inz)* =1 = (Inz)® = (lne)®

= r—==e
Q.49 The number of values of a in [0, 2 [for which 2sin® & — Tsin® o + Tsina = 2, is:
Correct Answer:

3

Solution:
As we learntin
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Trigonometric Equations -

The equations involving trigonometric function of unknown angles are known as trigonometric
equations.

- wherein

€8 cos O —dcos® =1

. 0 .
Yoo — Tsinf o + Tsina = 2

2sin
. - . y . .
= (2sin“a — bsina + 2) (sina — 1) =0

5+25— 16
; -

= sinte =1 or sino =

e | 20

Hence, possible solutions are sina = 1 or

bt | —

T aT
—and —
2 6

. T
Hence solutions are —
6

Q.50  Three people P, Q and Rindependently try to hit a target. If the probabilities of their hitting
the target are 1 5 and 2 respectively, then the probability that the target is hit by P or Q
8

but not by Ris :

Option 1:
Op

G
gftion 2:
64

Option 3:
15

n]
1o

Option 4:
39

b4
g_orrect Answer:

04

Solution:
As we learnt in
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Addition Theorem of Probability -

P(AUB)=P(A)+P(B)— P(ANnB)
in general:
P(AJUAy UAs-A) =) P(A)=) PANA)+ Y PANANA)-
oy

1=1

tjck
(=)' P (A4 NA N AN A
Independent events -

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

3 1 5
PP )=—P(O)==PlR) = -
( 1 (@ 5 P .
P(P or Q) = P(P) + P(Q) — P(PN Q)
3 1 3
4 02 8
T
8
P(R) = >
8
= b 0y
P (P or Q not R) =_ S &
8 8 64

Q.51  |etzsatisfy|z| = landz =1 — =

Statement | : z is a real number.

fl
Statement Il: Principal argument of z is E

Option 1:
Statement | is true;Statement Il is true;Statement Il is a correct explanation for statement I.

Option 2:
Statement | is false; Statement Il is true .

Option 3:
Statement | is true;Statement |l is false.
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Option 4:
Statement | is true;Statement Il is true;Statement Il is not a correct explanation for statement I.

Correct Answer:
Statement | is false; Statement Il is true .

Solution: _ _
Let 2 =ax+iy, 2=z — iy
Now, 2 =1—2

= x+iy=1— (z—iy)

= 2r=1=xr=

ot | —

Now, [zl =1= 2+l =1=y> =12’

3
2

=

y oo ‘
Now, tan# = ¥ (# is the argument |

a
V3/2
/2~ V3

tanfl =

E?:tarl_l\/ﬁ:g

Hence, z is not a real number
So, statement-1 is false and 2 is true.

Q.52 etk be an integer such that the triangle with vertices (k, —3k), (5, k) and (-k, 2) has area 28
sg. units. Then the value of k is

Option 1:
3

Option 2:
1

Option 3:
2

Option 4:
None of these

Correct Answer:
2

Solution:
Area = 28 sq units
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1

Area = o [k(k — 2) +5(2 + 3k) — k(=3k — k)| = 28

|54% + 13k + 10| = 56

5k + 13k +10 =56 or 5k + 13k +10 = —56

5213k —46=0 or 52+ 13k +66 =0

On solving k= 2 is the only integral solution

Q.53 2" + 5o
The integral _ dr is equal to:
(2% + 2% + 1)

Option 1: ;
—I
_ +C
(;Hﬁ + i + J.]E
Option 2:
p 210
— +C
2 (x° + 2t + 1]2
Option 3:
;1’!5
. +C
2 (x? + a* + 1]2
Option 4:
P _pl0
. +C
2 (x? + a* + 1]2
Correct Answer:
210
+C

2 (x? + a* + 1]2

Solution:
As learnt in concept

Integration by substitution -

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

- wherein
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Since/f{;n]rﬁn = ff{t]dt = /f{ﬁ]]df;l all variables must be converted into single variable ,

(t or 8)

2 i)
_ (& + =) _
= f : 1 1 5 e
(1+53%+ )
1 1
Putl+ —+ —=t
;112 ;115
—2 5]
Differentiating, | — — —
:E!'j i

2 51
— F-I—E dr = dt

" rosh r

1 —sinf g

Option 1:
P

q

Option 2:
4

P

Option 3:

VPa

Option 4:
P

Correct Answer:

p

) dr = dt
.

L

(p#£q+#0), then cot (

e

o
T3

) isequalto:

{ Back to Index # )
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Solution:
(iven. ﬂ _P
1 —sintl g
cos*(#/2) — sin®(#/2) p
cos?(0/2) + sin%(0/2) — 2sin(0/2)cos(6/2)  q
(cos(8/2) + sin(6/2)){cos HIE} —sin(f/2))  p
(cos(6/2) — sin(#/2))? g

(cos(#/2) + sin(#/2)) p

(cos(0/2) — sin(8/2))  q

Dividing numerator and denominator by cos(8/2)

(1 +tan(8/2)) p
(1 —tan(8/2)) ¢

tan(m/4+68/2) = p/q

CAREERS 3600 s

Q.55  |fa complex number z satisfies the equation = + /2 |z + 1| +i = 0, then |z|is equal to :

Option 1:
2

-

Option 2:

V3

Option 3:

V5

Option 4:
1

Correct Answer:

V5

Solution:
Given equation is

s+ V2r 41 +i=0
putz= x + iy in the above equation

(z+iy) + V2l +iy+1]+i=0

:‘*;H—I—iy—kx@[v/lf;ﬂ—kl]z-l-yg]-|—J::ﬂ

Now, equating real and imaginary part, we get

( =)

4| www.careers360.com |
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z+vV2/(z+1)2+y?=0and
y+1l=0=y=—-1
:>;ﬂ+x/§\//lf;ﬂ+1]2+[—1]2:[] (y=—1)
= \/E'\-" |:;i!’!-|—1]2+].:—;i!’!

= 2[(z+1)° +1] =2’
= r+4dr+4=10

= r=—2

Q.56  The radius of a circle, having minimum area, which touches the curve y=4-x2

and the lines, y = |z|is:

Option 1:

2(f§—1)

Option 2:

4(v§—1)

Option 3:

4(J§+1)

Option 4:

2(f§+1)

Correct Answer:

4(«5—1)
Solution:
As we learnt in
Standard equation of parabola -
r? = —day

- wherein
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e | Dareerris

L1 L]

Farss

and concept

Perpendicular distance of a point from a line -

lazy + by, + ¢
Iﬂ:

vad + b2

- wherein

{2 is the distance from the line az + by + ¢ = 0.

\ :rn_:n /

L
LD, d-r)

.f'f L"'-.."'r' H‘x
/ N

i N

This figure shows the circle with least area satisfying the conditions.
Circle touches y=x;

In the figure, centre (x,y) of the circle is (0,4-r)

Now using distance formula to determine the radius of the circle,

0—(4-
" ‘—r] = r(distance of point from a line)

V2
4—r:\/§r
4

rF=——

V2 + 1

On rationalising,

(Back to Index =)
402 —
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= r=4(vV2—1)

Q.57 : 5 -
lim (n+)(n+2)..3n is equal to
n—+ 50 nln

Option 1:
15
el
Option 2:
3

e2

Option 3:
9

e2

Option 4:
3log3 — 2

Correct Answer:

1

el

Solution:
As we learnt

Walli's Method -

Definite integral by first principle

b .
/ flz)de = (b —a) lim = [fla) + fla+h)+ fla+2h)...]

n—roo 71

- wherein
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:
t Yy = Hx)
/""—-—_-TT“
]
il :
| | i '
18 j
(] ]
1 b > X
{ K i
J _ap:.i-#- B’ rrl 1.'h
) [(n—i— l]lfn.-i—?]...(n.-i—?n.]} Lin
y = lim =
T—r>0 -

- 2 I 1/n
= lim [(l + i) (1 + _) (1 + _n)]
TL—+0 n 1 n
.o . 1 .2 . 2n
= logy = lim — [(l + —) (l -|-—) (1 + _)]
n—rac 1 e 1 n

M

o1 o
= Jim =3 g (1+7)

r=1

2
:f lﬂglfl-f'-;i"-]ffm
0

2

i

= [log(1 + =).z] — f !

0o 1+
= [zlog(l + 2] — = +log(1l + "’"]]{?i

=2log3 — 2+ log2

27

Q.58 Two ships A and B are sailing straight away from a fixed point O along routes such that ./
AOB is always 1200, At a certain instance, OA = 8 km, OB = 6 km and the ship A is sailing at
the rate of 20 km/hr while the ship B sailing at the rate of 30 km/hr. Then the distance
between A and B is changing at the rate (in km/hr) :
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Option 2:
260

37

Oggon 3:

V37

Option 4:
80

a7

Correct Answer:
260

a7

Solution:
As we learnt in

Height and Distances -

The height or length of an object or the distance between two distant objects can be determined with the
help of trigonometric ratios.

In/NOAB, AB* = OA? + OB* = 20A.0B. cos 120°

1
= 0A* + OB* —204.0B (—5)

=

—0A2 + OB*+0A-OB
d(AB)*  d(0A* + 0B? + OA.OB)

dt dt

Now, [Differenting both side by t]
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= 0ap- MAB) _954. 4O L opp. AOB) 5y . 4OB) o
10A) dt dt dt dt
d(O £

(1

dt (1)

Now, at the given instant, OA=8, OB=6 {H?AJ ] | I (2)
(it
d({OB) _ 20
dt

Now AB = /36 £ 64 £ 48 = V148 = 2v/37 s )

Using (1) and (2),

I(AB
—= 2. 2«53?-4& ) 9.8.2042-6-30+5-30+6-20
(L

d(AB) 160 + 180 + 120+ 60 _ 260
dt 2./37 V37

Q.59 The eccentricity of an ellipse whose centre is at the origin is > If one of its directrices is x = —

4, then the equation of the normal to it at ( 1. %) is:

Option 1:
dr — 2y =1

Option 2:
dr + 2 Yy = T

Option 3:
r+2y=4

Option 4:
2y —x =2

Correct Answer:
dr—2y =1

Solution:

We have ¢ =

b2 | —

Directrix: x=-4
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i
——=—4d =ag=4de
£

Soa=2
Now, h? = a®(1 — ¢%) = 3

Hence, the equation of the ellipse is

=

alx  b°
———y:u?—hz
] m

dr  3y.2
2y 3
1

dr — 2y =1

Q.60 hyperbola passes through the point /* (\/E v@)and has foci at (£2, 0).

Then the tangent to this hyperbola at P also passes through the point

Option 1:

(zx/i.m/ﬁ)

Option 2:

(V3. v3)

Option 3:

(V2 -va)

Option 4:

(wﬁ.zﬁ)

Correct Answer:

(2@.3@)

Solution:
As foci lie on x-axis and mid-point of foci is th eorigin, so the equation of hyperbola can be assumed to
2 2
el
a= b=

Focusis (£2.0) = ae = 2;
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2 L . 2 @ 2 2 2
Alsoweknow, b” = a*(e” — 1) = b* = a“e” —a” = a” + 1" = 4

Hyperbola passes through (/2. \/E] o)
2 3

12 b2

=1

o

Solving these 2 equations we get

al =1.0%=3

2
Equation of hyperbola is% — % =1

P

Equation of tangent at P using point form is /25 —

Vy |
3

Out of the given options (24/2, 3@] satisfies it.
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