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 For Class-X appearing students  (Class-X to Class-XI Moving) :

Study  thoroughly the books of Science (Physics & Chemistry) and Maths of Classes

IX & X. (NCERT & Respective Board)

 For Class-XI appearing students (Class-XI to Class-XII Moving):

1. Study thoroughly the books of Physics, Chemistry and Maths of Class XI (Respective

Board).

2. Refer to the following books (only Class-XI syllabus) to increase the level of competence:

 For Physics : Concepts of Physics by H.C. Verma Vol. I & II, NCERT Books

 For Chemistry : NCERT Books(XI & XII), A text book of Physical Chemistry

(8th Edition), Shishir Mittal, Disha Publications, Concise Inorganic

Chemistry, J.D. Lee, Wiley-India Edition, Vogel’s Qualitative Analysis for

the JEE (7th Edition), G. Svehla & Shishir Mittal, Pearson Education,Organic

Chemistry : Clayden, Greeves, Warren and Wothers, Oxford University,

A guide book to Mechanism In Organic Chemistry (6th Edition), Peter Sykes,

Pearson Education

 For Maths : Higher Algebra By Hall & Knight; Co-ordinate Geometry By

S.L. Loney ; Plane Trigonometry By S.L. Loney, Problem book in high school

by A.I.Prilepko

 For Class-XII appearing students  (Class-XII to Class-XIII Moving):

1. Study thoroughly the books of Physics, Chemistry and Maths of Classes XI & XII

(Respective Board).

2. Refer to the following books (Class-XI & Class-XII syllabus) to increase the level of

competence :

 For Physics : Concepts of Physics by H.C. Verma Vol-I & II

 For Chemistry : Physical Chemistry By R.K. Gupta, Organic Chemistry By

Morrison & Boyd, Organic Chemistry By I. L. Finar, Inorganic Chemistry By J.D.

Lee, Objective Chemistry By Dr. P. Bahadur

 For Maths : Higher Algebra By Hall & Knight; Co-ordinate Geometry By S.L.

Loney; Plane Trigonometry By S.L. Loney, Differential Calculus By G.N. Berman;

Integral Calculus By Shanti Narayan; Vector Algebra By Shanti Narayan ;

A Das Gupta (subjective).

How to prepair for the Resonance’s Forward Admission & Scholarship Test (ResoFAST) - 2019
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GENERAL INSTRUCTIONS IN THE EXAMINATION HALL
(ijh{kk Hkou ds fy, lkekU; funsZ'k)

1. This booklet is your Question Paper. ¼;g iqfLrdk vkidk iz'u&i=k gS½

2. The Question Paper Code is printed on the top right corner of this sheet. ¼iz'u&i=k dksM bl i`"B

ds Åij nk;sa dksus esa Nik gqvk gS½

3. Blank papers, clip boards, log tables, slide rule, calculators, mobile or any other electronic
gadgets in any form are not allowed to be used. ¼[kkyh dkxt] fDyi cksMZ] y?kqx.kd lkj.kh] LykbM :y]

dSYdqysVj] eksckby ;k vU; fdlh bySDVªWkfud midj.k ds fdlh Hkh :i esa mi;ksx dh vkKk ugha gS½

4. Write your Name & Application Form Number  in the space provided in the bottom of this
booklet. (bl i`"B ds uhps fn;s x;s fjDr LFkku esa viuk uke o vkosnu QkWeZ la[;k vo'; Hkjs a½

5. Before 
 
answering the paper, fill up the required details in the blank space provided in the Objective

Response Sheet (ORS). (iz'u&i=k gy djus ls igys] ORS&'khV esa fn;s x;s fjDr LFkkuks a esa iwNs x;s

fooj.kksa dks Hkjsa½

6. Do not forget to mention your paper code and Application Form Number neatly and clearly in
the blank space provided in the Objective Response Sheet (ORS) / Answer Sheet. ¼mÙkj&iqfLrdk

esa fn;s x;s fjDr LFkku esa vius iz'u&i=k dk dksM o viuk vkosnu QkWeZ la[;k Li"V :i ls Hkjuk uk Hkwysa½

7. No rough sheets will be provided by the invigilators. All the rough work is to be done in the blank
space provided in the question paper.  ¼fujh{kd ds }kjk dksbZ jQ 'khV ugha nh tk;sxhA jQ dk;Z iz'u&i=k

esa fn;s x;s [kkyh LFkku esa gh djuk gS½

8. No query related to question paper of any type is to be put to the invigilator.
¼fujh{kd ls iz'u&i=k ls lEcfU/kr fdlh izdkj dk dksbZ iz'u uk djsas½

Question Paper  (ç’'u&i=k)
9. Marks distribution of questions is as follows.  ¼iz'uks a ds izkIrkadks dk fooj.k fuEu izdkj ls gSA½

No. of 
Ques

Correct Wrong Total

1 to 50
PART-I 

(Maths)
Single Choice Ques tions (SCQ) (dsoy ,d fodYi lgh) 50 3 0 150

51 to 65
PART-II 

(Physics)
Single Choice Questions (SCQ) (dsoy ,d fodYi lgh) 15 3 0 45

66 to 80
PART-III 

(Chemistry)
Single Choice Ques tions (SCQ)  (dsoy ,d fodYi lg h) 15 3 0 45

81 to 100
PART-IV

(Mental Ability)
Single Choice Ques tions (SCQ)  (dsoy ,d fodYi lg h) 20 3 0 60

Total 100 300

No. of 
Ques

Correct Wrong Total

1 to 8 Single Choice Ques tions (SCQ) (dsoy ,d fodYi lgh) 8 4 -1 32

9 to 16 Multiple  Choice Ques tions (MCQ) (,d ;k ,d ls vf/kd fodYi lg h) 8 4 -1 32

17 to 20 Single Digi t Integer (SDI) (,dy vadh; iw. kkZad) 4 4 -1 16

21 to 28 Single Choice Questions (SCQ) (dsoy ,d fodYi lgh) 8 4 -1 32

29 to 36 Multiple  Choice Ques tions (MCQ)  (,d ;k ,d ls vf/kd fodYi lgh) 8 4 -1 32

37 to 40 Single Digi t Integer (SDI)  (,dy vadh; iw. kkZad) 4 4 -1 16

41 to 48 Single Choice Ques tions (SCQ)  (dsoy ,d fodYi lg h) 8 4 -1 32

49 to 56 Multiple Choice Questions (MCQ)  (,d ;k ,d ls vf/kd fodYi lgh) 8 4 -1 32

57 to 60 Single Digi t Integer (SDI)  (,dy vadh; iw. kkZad) 4 4 -1 16

Total 60 240

ResoFAST 2019-20 : VISHESH(JD*)

SubjectS.No.

PART-III 
(Chemistry)

ResoFAST 2019-20 : VIKAAS(JA*) & VISHWAAS(JF)

S.No. Subject Nature of Questions
Marks to be awarded

PART-I 
(Maths)

PART-II 
(Physics)

Nature of Questions
Marks to be awarded

Name : _________________________________ Application Form Number : _______________



STP1920

Corporate Office   : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in

Toll Free : 1800 200 2244 | 1800 258 5555| CIN: U80302RJ2007PLC024029
 STPRESOFASTADV19 - 4

FOR COURSE VIKAAS (JA*)

CLASS - IX (MATHEMATICS)

 NUMBER SYSTEM

 POLYNOMIALS

 COORDINATE GEOMETRY

 LINES AND ANGLES

 CONGRUENT TRIANGLES

 HERON’S FORMULA

 LINEAR EQUATION IN TWO VARIABLES

 QUADRILATERALS

 AREA OF PARALLELOGRAMS AND
TRIANGLES :

 CIRCLES :

 SURFACE AREA AND VOLUME

 STATISTICS

 PROBABILITY

CLASS - IX (PHYSICS)

 MOTION

 FORCE AND NEWTON’S LAWS

 GRAVITATION

 FLUID

 WORK, ENERGY AND POWER

 WAVE MOTION AND SOUND

CLASS - IX (CHEMISTRY)

 MATTER IN OUR SURROUNDINGS

 IS  MATTER  AROUND US  PURE

 ATOMS AND MOLECULES

 STRUCTURE OF ATOM

VIKAAS(JA*) : Syllabus of  Reso FAST-2019

MENTAL ABILITY

 NUMBER-SERIES

 ALPHABET-SERIES

 MISSING TERM IN FIGURES

 CODING-DECODING

 DIRECTION SENSE TEST

 SEATING ARRANGEMENT

 PUZZLE TEST

 SYLLOGISM

 CALENDAR  TEST

 DICE TEST
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FOR COURSE VISHWAAS (JF)

CLASS - X (MATHEMATICS)

 REAL NUMBERS

 POLYNOMIALS

 PAIR OF LINEAR EQUATIONS IN TWO

VARIABLES

 TRIGONOMETRY

 TRIANGLES

 STATISTICS

 QUADRATIC EQUATIONS

 ARITHMETIC PROGRESSIONS

 CO-ORDINATE GEOMETRY

 HEIGHTS & DISTANCES

 CIRCLES

 AREAS RELATED TO CIRCLES

 PROBABILITY

CLASS - X (PHYSICS)

 ELECTRICITY

 MAGNETIC EFFECT OF CURRENT AND EMI

 LIGHT

CLASS - X (CHEMISTRY)

 CHEMICAL REACTIONS AND EQUATIONS

 ACIDS, BASES AND SALTS

 METALS AND NON-METALS

 CARBON AND ITS COMPOUNDS

 PERIODIC CLASSIFICATION OF ELEMENTS

VISHWAAS(JF) : Syllabus of  Reso FAST-2019

MENTAL ABILITY

 NUMBER-SERIES

 ALPHABET-SERIES

 MISSING TERM IN FIGURES

 CODING-DECODING

 DIRECTION SENSE TEST

 SEATING ARRANGEMENT

 PUZZLE TEST

 SYLLOGISM

 CALENDAR  TEST

 DICE TEST
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CLASS - X (CHEMISTRY)
Basic : Cooling by evaporation. Absorption of heat. All things accupy
space, possess mass. Definition of matter ; Elementary idea about
bonding.

Solid, liquid and gas : characteristics-shape, volume, density;
change of state - melting, freezing, evaporation, condensation,
sublimation.

Elements, compounds and mixtures :Heterogeneous and
homogeneous mixtures; Colloids and suspension.

Mole concept : Equivalence - that x grams of A is chemically not
equal to x grams of B ; Partical nature, basic units : atoms and
molecules ; Law of constant proportions ; Atomic and molecular
masses;Relationship of mole to mass of the particles and numbers ;
Valency ; Chemical formulae of common compounds.

Atomic structure : Atoms are made up of smaller particles :
electrons, protons, and neutrons. These smaller particles are present
in all the atoms but their numbers vary in different atoms.
Isotopes and isobars.

Gradations in properties : Mendeleev periodic table.

Acids, bases and salts : General properties, examples and uses.
Types of chemical reactions : Combination, decomposition,
displacement, double displacement, precipitation, neutralisation,
oxidation and reduction in terms of gain and loss of oxygen and
hydrogen.

Extractive metallurgy : Properties of common metals ; Brief
discussion of basic metallurgical processes.

Compounds of Carbon : Carbon compounds ; Elementary idea
about bonding ; Saturated hydrocarbons, alcohols, carboxylic acids
(no preparation, only properties).Soap - cleansing action of soap.

CLASS - X (MATHEMATICS)
Number Systems :

Natural Numbers, Integers, Rational number on the number line. Even
- odd integers, prime number, composite numbers, twin primes,
divisibility tests, Co-prime numbers, LCM and HCF of numbers.
Representation of terminating/non-terminating recurring decimals, on
the number line through successive magnification. Rational numbers
as recurring/terminating decimals. Ratio and proportions.

Polynomials :
Polynomial in one variable and its Degree. Constant, Linear, quadratic,
cubic polynomials; monomials, binomials, trinomials, Factors and
multiplex. Zeros/roots of a polynomial/equation.
Remainder theorem, Factor Theorem. Factorisation of quadratic and
cubic polynomials
Standard form of a quadratic equation ax2 + bx + c = 0, (a  0).
Relation between roots and coefficient of quadratic and relation
between discriminant and nature of roots.

Linear Equation :
Linear equation in one variable and two variable and their graphs.
Pair of linear equations in two variables and their solution and
inconsistency

Arithmetic Progressions (AP) :
Finding the nth term and sum of first n terms.

Trigonometry :

Trigonometric ratios of an acute angle of a right-angled triangle,
Relationships between the ratios.
Trigonometric ratios of complementary angles and trigonometric
identities.  Problems based on heights and distances.

Coordinate Geometry :

The cartesian plane, coordinates of a point, plotting points in the
plane, distance between two points and section formula (internal).
Area of triangle. Properties of triangle and quadrilateral. (Square,
Rectangle rhombus, parallelogram).

Geometry :

Lines :
Properties of parallel and perpendicular lines.
Triangle :
Area of a triangle, Properties of triangle, similarity and congruency
of triangles.
Medians, Altitudes, Angle bisectors and related centres.
Geometrical representation of quadratic polynomials.
Circle :
Properties of circle, Tangent, Normal and chords.

Mensuration :
Area of triangle using Heron’s formula and its application in finding
the area of a quadrilateral.
Area of circle ;   Surface areas and volumes of cubes, cuboids,
spheres (including hemispheres) and right circular cylinders/cones
and their combinations.

Statistics :
Mean, median, mode of ungrouped and grouped data.

Probability :
Classical definition of probability, problems on single events.

Logarithm & exponents :
Logarithms and exponents and their properties.

Interest :
Problem based on simple interest, compound interest and discounts.

Mental Ability :
Problem based on data interpretation, family relations, Logical
reasoning.

Direct & Indirect variations :
Ratios & proportions, Unitary method, Work and time problems.

CLASS - X (PHYSICS)
Mechanics : Uniform and non-uniform motion along a straight line ;
Concept of distance and displacement, Speed and velocity,
accelaration and relation ship between these ; Distance-time and
velcocity - time graphs.
Newton’s Law of motion ; Relationship between mass, momentum,
force and accelaration ; work done by a force ; Law of conservation
of energy.
Law of gravitation ; acceleration due to gravity.
Electricity and magnetism : Ohm’s law ; Series and parallel
combination of resistances ; Heating effect of current.

Magnetic field near a current carrying straight wire, along the axis of
a circular coil and inside a solenoid ; Force on current carrying
conductor ; Fleming’s left hand rule ; Working of electric motor ;
Induced potential difference and current

Electric generator : Principle and working ; Comparision of AC and
DC ; Domestic electric circuits.

Optics :  Rectilinear propagation of light ; Basic idea of concave
mirror and convex lens ; Laws of refraction  ; Dispersion.

CLASS - XI (CHEMISTRY)
Some Basic Concepts of Chemistry : Particulate nature of matter,
laws of chemical combination, Dalton’s atomic theory : concept of
elements, atoms and molecules.

VISHESH(JD*) : Syllabus of  ResoFAST-2019
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Atomic and molecular masses. Mole concept and molar mass ;
percentage composition and empirical and molecular formula ;
chemical reactions, stoichiometry and calculations based on
stoichiometry.
Structure of Atom : Discovery of electron, proton and neutron ;
atomic number, isotopes and isobars.
Thompson’s model and its limitations, Rutherford’s model and its
limitations, concept of shells and sub-shells, dual nature of matter
and light, de Broglie’s relationship, Heisenberg uncertainty principle,
concept of orbitals, quantum numbers, shapes of s, p, and d orbitals,
rules for filling electrons in orbitals - Aufbau principle, Pauli exclusion
principle and Hund’s rule, electronic configuration of atoms, stability
of half filled and completely filleld orbitals.
Classification of Elements and Periodicity in Properties :
Significance of classification, brief history of the development of
periodic table, trends in properties of elements - atomic radii, ionic
radii, inert gas radii, ionization enthalpy, electron gain enthalpy,
electronegativity, valence.

Chemical Bonding and Molecular Structure :
Valence electrons, ionic bond, covalent bond, bond parameters, Lewis
structure, polar character of covalent bond, covalent character of
ionic bond, valence bond theory, resonance, geometry of covalent
molecules, VSEPR theory, concept of hybridization involving s, p and
d orbitals and shapes of some simple molecules,
molecular orbital theory of homonuclear diatomic molecules (qualitative
idea only), hydrogen bond.

States of Matter : Gases and Liquids :
Three states of matter, intermolecular interactions, type of bonding,
melting and boiling points, role of gas laws in elucidating the concept
of the molecule, Boyle’s law, Charles’ law, Gay Lussac’s law,
Avogadro’s law, ideal behavior, empirical derivation of gas equation,
Avogadro’s number ideal gas equation, deviation from ideal behaviour,
Liquefaction of gases, critical temperature.
Liquid State - Vapour pressure, viscosity and surface tension
(qualitative idea only, no mathematical derivations)
Thermodynamics :
Concepts of system, types of systems, surroundings, work, heat,
energy, extensive and intensive properties, state functions.
First law of thermodynamics - internal energy and enthalpy, heat
capacity and specific heat, measurement of U and H, Hess’s law
of constant heat summation, enthalpy of  bond dissociation,
combustion, formation, atomization sublimation, phase transition,
ionization, and dilution.
Introduction of entropy as a state function, free energy change for
spontaneous and non-spontaneous process, equilibrium.

Equilibrium : Equilibrium in physical and chemical processes,
dynamic nature of equilibrium, law of mass action, equilibrium
constant, factors affecting equilibrium - Le Chatelier’s principle ;
ionic equilibrium - ionization of acids and bases, strong and weak
electrolytes, degree of ionization concept of pH. Hydrolysis of Salts
(elementary idea), buffer solutions, solubility product, common ion
effect (with illustrative examples).

Redox Reactions : Concept of oxidation and reduction, redox
reactions,
oxidation number, balancing redox reactions, applications of redox
reaction.

Hydrogen : Position of hydrogen in periodic table, occurrence,
isotopes, preparation, properties and uses of hydrogen ; hydrides -
ionic, covalent and interstitial ; physical and chemical properties of
water,   heavy water ; hydrogen peroxide - preparation, reactions
and structure ; hydrogen as a fuel.

s-Block Elements (Alkali and Alkaline Earth Metals) :
Group 1 and Group 2 elements :
General introduction, electronic configuration, occurrence, anomalous
properties of the first element of each group, diagonal relationship,
trends in the variation of properties (such as ionization enthalpy,
atomic and ionic radii), trends in chemical reactivity with oxygen,
water, hydrogen and halogens ; uses.

Preparation and properties of some important compounds
Sodium carbonate, sodium chloride, sodium hydroxide and sodium
hydrogen carbonate
CaO, CaCO3, and industrial use of lime and limestone, Ca.

General Introduction to p-Block Elements :
Group 13 elements : General introduction, electronic configuration,
occurrence, variation of properties, oxidation states, trends in
chemical reactivity, anomalous properties of first element of the
group ;
Boron - physical and chemical properties, some important
compounds ; borax,  boric acids, boron hydrides. Aluminium : uses,
reactions with acids and alkalies.
Group 14 elements ; General introduction, electronic configuration,
occurrence, variation of properties, oxidation states, trends in
chemical reactivity, anomalous behaviour of first element. Carbon -
catenation, allotropic forms, physical and chemical propeties ; uses
of some important compounds : oxides.
Important compounds of silicon and a few uses : silicon tetrachloride,
silicones, silicates and zeolites.
Principles of qualitative analysis : Determinantion of one anion
and one cation in a given salt
Cations - Pb2 + , Cu2+, As3+, Al3+, Fe3+, Mn2+, Ni2 +, Zn2+, Co2+, Ca2+, Sr2+,

Ba2+, Mg2+, 
4NH

Anions - ,NO,SO,SO,S,CO –
2

–2
4

–2
3

–2–2
3

–
3

–2
42

–3
4

––––
3

–
3 COOCHOC,PO,,Br,Cl,NO,NO 

(Note : Insoluble salts excluded)

Organic chemistry - Some Basic Principles and Techniques
General introduction, methods of purification, qualitative and
quantitative analysis, classification and IUPAC nomenclature of
organic compounds.
Electronic displacements in a covalent bond : free radicals,
carbocations, carbanions ; electrophiles and nucleophiles, types of
organic reactions

Classification of Hydrocarbons : Alkanes : Nomenclature,
isomerism, conformations (ethane only), physical propeties,
chemical reactions including free radical mechanism of
halogenation, combustion and pyrolysis.

Alkenes : Nomenclatures, structure of double bond (ethene),
geometrical isomerism, physical properties, methods of preparation
; chemical reactions : addition of hydrogen, halogen, water, hydrogen
halides (Markovnikov’s addition and peroxide ef fect),
ozonolysis, oxidation, mechanism of electrophilic addition.
Alkynes : Nomenclature, structure of triple bond (ethyne), physical
properties, methods of preparation, chemical reactions : acidic
character of alkynes, addition reaction of - hydrogen, halogens,
hydrogen halides and water.

Aromatic hydrocarbons : Introduction, IUPAC nomenclature ;
Benzene : resonance, aromaticity ; chemical properties : mechanism
of electrophilic substitution - nitration sulphonation, halogenation,
Friedel Craft’s alkylation and acylation ; directive influence of
functional group in mono-substituted benzene ; carcinogenicity and
toxicity.

CLASS - XI (MATHEMATICS)
Functions :
Sets and their representations. Empty, finite and infinite sets, Subsets,
Union and intersection of sets, Venn diagrams.
Pictorial representation of a function domain, co-domain and range
of a function domain and range of constant, identity, polynomial,
rational, modulus, signum and greatest integer functions with their
graphs. Sum, difference, product and quotients of functions.
Trigonometric Functions :
Measuring angles in radians and in degrees and conversion from
one measure to another. Signs of trigonometric functions and sketch
of their graphs. Addition and subtraction formulae, formulae involving
multiple and sub-mult iple angles. General solution of
trigonometric equations.

Complex Number
Algebra of complex numbers, addition, multiplication, conjugation,
polar representation, properties of modulus and principal argument,
triangle inequality, cube roots of unity, geometric interpretations.

Quadratic equations :
Quadratic equations with real coefficients, formation of quadratic
equations with given roots, symmetric functions of roots.
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Sequence & Series :
Arithmetic, geometric and harmonic progressions, arithmetic,
geometric and harmonic means, sums of f inite arithmetic and
geometric progressions, infinite geometric series, sums of squares
and cubes of the first n natural numbers.

Logarithm & exponents :
Logarithms and exponents and their properties. Exponential and
logarithmic series.

Binomial Theorem :
Binomial theorem for a positive integral index, properties of binomial
coefficients.  Binomial theorem for any index.

Permutations and combinations : 
Problem based on fundamental counting principle, Arrangement of
alike and different objects, Circular permutation, Combination,
formation of groups.
Straight Line :
Cartesian coordinates, distance between two points, section
formulae, shift of origin. Equation of a straight line in various forms,
angle between two lines, distance of a point from a line; Lines through
the point of intersection of two given lines equation of the bisector of
the angle between two lines, concurrency of lines; Centroid,
orthocentre, incentre and circumcentre of a triangle.

Conic Sections :
Equation of a circle in various forms, equations of tangent, normal
and chord. Parametric equations of a circle, intersection of a circle
with a straight line or a circle, equation of a through the points of
intersection of two circles and those of a circle and a straight line.
Equations of a parabola, ellipse and hyperbola in standard form, their
foci, directrices and eccentricity, parametric equations, equations of
tangent and normal locus problems.
Mental Ability :
Problem based on data interpretation, family relations & Logical
reasoning.

CLASS - XI (PHYSICS)

General : Units and dimensions, dimensional analysis; least count,
significant figures; Methods of measurement and error analysis for
physical quantities pertaining to the following experiments:
Experiments based on using Vernier calipers and screw gauge
(micrometer), Determination of g using simple pendulum, Young’s
modulus by Searle’s method.

Mechanics : Kinematics in one and two dimensions (Cartesian
coordinates only), projectiles; Uniform Circular motion; Relative
velocity.

Newton’s laws of motion; Inertial and uniformly accelerated frames
of reference; Static and  dynamic friction; Kinetic and potential energy;
Work and power; Conservation of linear momentum and mechanical
energy.

Systems of particles; Centre of mass and its motion; Impulse; Elastic
and inelastic collisions.

Law of gravitation; Gravitational potential and field; Acceleration due
to gravity; Motion of planets and satellites in circular orbits; Escape
velocity.

Rigid body, moment of inertia, parallel and perpendicular axes
theorems, moment of  inertia of uniform bodies with simple
geometrical shapes; Angular momentum; Torque; Conservation of
angular momentum; Dynamics of rigid bodies with fixed axis of
rotation; Rolling without slipping of rings, cylinders and spheres;
Equilibrium of rigid bodies; Collision of point masses with rigid bodies.

Linear and angular simple harmonic motions.

Hooke’s law, Young’s modulus.

Pressure in a fluid; Pascal’s law; Buoyancy; Surface energy and
surface tension, capillary rise; Viscosity (Poiseuille’s equation
excluded), Stoke’s law; Terminal velocity, Streamline flow, equation
of continuity, Bernoulli’s theorem and its applications.

Waves : W ave motion (plane waves only), longitudinal and
transverse waves, superposition of waves; Progressive and
stationary waves; Vibration of strings and air columns;Resonance;
Beats; Speed of sound in gases; Doppler effect (in sound).

Thermal physics : Thermal expansion of solids, liquids and gases;
Calorimetry, latent heat; Heat conduction in one dimension; Elementary
concepts of convection and radiation; Newton’s law of cooling; Ideal
gas laws; Specific heats (Cv and Cp for monoatomic and diatomic
gases); Isothermal and adiabatic processes, bulk modulus of gases;
Equivalence of heat and work; First law of thermodynamics and its
applications (only for ideal gases);  Blackbody radiation: absorptive
and emissive powers; Kirchhoff ’s law; Wien’s displacement law,
Stefan’s law.

CLASS - XII (CHEMISTRY)
Physical Chemistry
General topics : Concept of atoms and molecules; Dalton’s atomic
theory; Mole concept; Chemical formulae; Balanced chemical
equations; Calculations (based on mole concept) involving common
oxidation-reduction, neutralisation, and displacement reactions;
Concentration in terms of mole fraction, molarity, molality and normality.

Gaseous and liquid states : Absolute scale of temperature, ideal
gas equation; Deviation from ideality, van der Waals equation; Kinetic
theory of gases, average, root mean square and most probable
velocit ies and their relation with temperature; Law of partial
pressures; Vapour pressure; Diffusion of gases.
Atomic structure and chemical bonding :  Bohr model, spectrum
of hydrogen atom, quantum numbers; Wave-particle duality, de Broglie
hypothesis; Uncertainty principle; Qualitative quantum mechanical
picture of hydrogen atom, shapes of s, p and d orbitals; Electronic
configurations of elements (up to atomic number 36); Aufbau principle;
Pauli’s exclusion principle and Hund’s rule; Orbital overlap and covalent
bond; Hybridisation involving s, p and d orbitals only; Orbital energy
diagrams for homonuclear diatomic species;  Hydrogen bond; Polarity
in molecules, dipole moment (qualitative aspects only); VSEPR model
and shapes of molecules (linear, angular, triangular, square planar,
pyramidal, square pyramidal, trigonal bipyramidal, tetrahedral and
octahedral).

Energetics : First law of thermodynamics; Internal energy, work
and heat, pressure-volume work; Enthalpy, Hess’s law; Heat of
reaction, fusion and vapourization; Second law of thermodynamics;
Entropy; Free energy; Criterion of spontaneity.

Chemical equilibrium :  Law of mass action; Equilibrium constant,
Le Chatelier’s principle
(effect of concentration, temperature and pressure); Significance
of G and Go in chemical equilibrium; Solubility product, common
ion effect, pH and buffer solutions;  Acids and bases (Bronsted and
Lewis concepts); Hydrolysis of salts.

Electrochemistry : Electrochemical cells and cell reactions;
Standard electrode potentials; Nernst equation and its relation to DG;
Electrochemical series, emf of galvanic cells; Faraday’s laws of
electrolysis; Electrolytic conductance, specific, equivalent and molar
conductivity, Kohlrausch’s law; Concentration cells.

Chemical kinetics :  Rates of chemical reactions; Order of
reactions; Rate constant; First order reactions; Temperature
dependence of rate constant (Arrhenius equation).

Solid state : Classification of solids, crystalline state, seven crystal
systems (cell parameters a, b, c,  ), close packed structure of solids
(cubic), packing in fcc, bcc and hcp lattices; Nearest neighbours,
ionic radii, simple ionic compounds, point defects.

Solutions : Raoult’s law; Molecular weight determination from
lowering of vapour pressure, elevation of boiling point and depression
of freezing point.

Surface chemistry :  Elementary concepts of adsorption (excluding
adsorption isotherms); Colloids: types, methods of preparation and
general properties; Elementary ideas of emulsions, surfactants and
micelles (only definitions and examples).
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Nuclear chemistry :  Radioactivity: isotopes and isobars; Properties
of  rays; Kinetics of radioactive decay (decay series excluded),
carbon dating; Stability of nuclei with respect to proton-neutron ratio;
Brief discussion on fission and fusion reactions.

Inorganic Chemistry

Isolation/preparation and properties of the following non-
metals : Boron, silicon, nitrogen, phosphorus, oxygen, sulphur and
halogens; Properties of allotropes of carbon
(only diamond and graphite), phosphorus and sulphur.

Preparation and properties of the following compounds :
Oxides, peroxides, hydroxides, carbonates, bicarbonates, chlorides
and sulphates of sodium, potassium, magnesium and calcium; Boron:
diborane, boric acid and borax; Aluminium: alumina, aluminium chloride
and alums; Carbon: oxides and oxyacid (carbonic acid); Silicon:
silicones, silicates and silicon carbide;  Nitrogen: oxides, oxyacids
and ammonia; Phosphorus: oxides, oxyacids (phosphorus acid,
phosphoric acid) and phosphine; Oxygen: ozone and hydrogen
peroxide; Sulphur: hydrogen sulphide, oxides, sulphurous acid,
sulphuric acid and sodium thiosulphate; Halogens: hydrohalic acids,
oxides and oxyacids of chlorine, bleaching powder; Xenon fluorides.

Transition elements (3d series) : Definition, general
characteristics, oxidation states and their stabilities, colour (excluding
the details of electronic transitions) and calculation of spin (only
magnetic moment), Coordination compounds: nomenclature of
mononuclear coordination compounds, cis-trans and ionisation
isomerisms, hybridization and geometries of mononuclear
coordination compounds (linear, tetrahedral, square planar and
octahedral).

Preparation and properties of the following compounds :
Oxides and chlorides of tin and lead; Oxides, chlorides and sulphates
of Fe2+, Cu2+ and Zn2+; Potassium permanganate, potassium
dichromate, silver oxide, silver nitrate, silver thiosulphate.

Ores and minerals : Commonly occurring ores and minerals of
iron, copper, tin, lead, magnesium, aluminium, zinc and silver.

Extractive metallurgy : Chemical principles and reactions only
(industrial details excluded); Carbon reduction method (iron and tin);
Self reduction method (copper and lead); Electrolytic reduction method
(magnesium and aluminium); Cyanide process (silver and gold).

Principles of qualitative analysis : Groups I to V (only Ag+, Hg2+,
Cu2+, Pb2+, Bi3+, Fe3+, Cr3+,  Al3+, Ca2+, Ba2+, Zn2+, Mn2+ and Mg2+);
Nitrate, halides (excluding fluoride), sulphate and sulphide.

Organic Chemistry

Concepts : Hybridisation of carbon; Sigma and pi-bonds; Shapes
of simple organic molecules; Structural and geometrical isomerism;
Optical isomerism of compounds containing up to two asymmetric
centres, (R,S and E,Z nomenclature excluded); IUPAC nomenclature
of simple organic compounds (only hydrocarbons, mono-functional
and bi-functional compounds); Conformations of ethane and butane
(Newman projections); Resonance and hyperconjugation; Keto-enol
tautomerism; Determination of empirical and molecular formulae of
simple compounds (only combustion method); Hydrogen bonds:
definition and their effects on physical properties of alcohols and
carboxylic acids; Inductive and resonance effects on acidity and
basicity of organic acids and bases; Polarity and inductive effects in
alkyl halides; Reactive intermediates produced during homolytic and
heterolytic bond cleavage;  Formation, structure and stability of
carbocations, carbanions and free radicals.
Preparation, properties and reactions of alkanes : Homologous
series, physical properties of alkanes (melting points, boiling points
and density); Combustion and halogenation of alkanes; Preparation
of alkanes by Wurtz reaction and decarboxylation reactions.
Preparation, properties and reactions of alkenes and alkynes
: Physical properties of alkenes and alkynes (boiling points, density
and dipole moments); Acidity of alkynes; Acid catalysed hydration of
alkenes and alkynes (excluding the stereochemistry of addition and
elimination); Reactions of alkenes with KMnO4 and ozone; Reduction
of alkenes and alkynes; Preparation of alkenes and alkynes by
elimination reactions; Electrophilic addition reactions of alkenes with
X2, HX, HOX and H2O (X=halogen);  Addition reactions of alkynes;
Metal acetylides.

Reactions of Benzene : Structure and aromaticity; Electrophilic
substitution reactions: halogenation, nitration, sulphonation, Friedel-
Crafts alkylation and acylation; Effect of ortho, meta and para directing
groups in monosubstituted benzenes.

Phenols : Acidity, electrophilic substitution reactions (halogenation,
nitration and sulphonation); Reimer-Tieman reaction, Kolbe reaction.

Characteristic reactions of the following (including those
mentioned above):
 Alkyl halides: rearrangement reactions of alkyl carbocation, Grignard
reactions,  nucleophilic substitution reactions;  Alcohols:
esterif ication, dehydration and oxidation, reaction with sodium,
phosphorus halides, ZnCl2/concentrated HCl, conversion of alcohols
into aldehydes and ketones; Ethers:Preparation by Williamson’s
Synthesis; Aldehydes and Ketones: oxidation, reduction, oxime
and hydrazone formation; aldol condensation, Perkin reaction;
Cannizzaro reaction; haloform reaction and nucleophilic addition
reactions (Grignard addition);  Carboxylic acids: formation of esters,
acid chlorides and amides, ester hydrolysis; Amines: basicity of
substituted anilines and aliphatic amines, preparation from nitro
compounds, reaction with nitrous acid, azo coupling reaction of
diazonium salts of aromatic amines, Sandmeyer and related reactions
of diazonium salts; carbylamine reaction; Haloarenes: nucleophilic
aromatic substitution in haloarenes and substituted haloarenes
(excluding Benzyne mechanism and Cine substitution).

Carbohydrates: Classification; mono- and di-saccharides (glucose
and sucrose); Oxidation, reduction, glycoside formation and
hydrolysis of sucrose.

Amino acids and peptides : General structure (only primary
structure for peptides) and physical properties.

Properties and uses of some important polymers : Natural
rubber, cellulose, nylon, teflon and PVC.

Practical organic chemistry : Detection of elements (N, S,
halogens); Detection and identification of the following functional
groups: hydroxyl (alcoholic and phenolic), carbonyl (aldehyde and
ketone), carboxyl, amino and nitro; Chemical methods of separation
of mono-functional organic compounds from binary mixtures.

CLASS - XII (MATHEMATICS)
Complex Number and Quadratic equations :

Algebra of complex numbers, addition, multiplication, conjugation,
polar representation, properties of modulus and principal argument,
triangle inequality, cube roots of unity, geometric interpretations.
Quadratic equations with real coefficients, formation of quadratic
equations with given roots, symmetric functions of roots.

Sequence & Series :
Arithmetic, geometric and harmonic progressions, arithmetic,
geometric and harmonic means, sums of finite arithmetic and
geometric progressions, infinite geometric series, sums of squares
and cubes of the first n natural numbers.

Logarithms and their properties. Permutations and combinations,
Binomial theorem for a positive integral index, properties of binomial
coeff icients.
Binomial theorem for any index, exponential and logarithmic series.

Matrices & Determinants :
Matrices as a rectangular array of real numbers, equality of matrices,
addition, multiplication by a scalar and product of matrices, transpose
of a matrix, determinant of a square matrix of order up to three,
inverse of a square matrix of order up to three, properties of these
matrix operations, diagonal, symmetric and skew- symmetric matrices
and their properties, solutions of simultaneous linear equation in two
or three variables.

Probability :
Addition and multiplication rules of probability, conditional probability,
baye’s theorem, independence of events, computation of probability
of events using permutations and combinations.

Straight Line :
Cartesian coordinates, distance between two points, section
formulae, shift of origin. Equation of a straight line in various forms,
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angle between two lines, distance of a point from a line; Lines through
the point of intersection of two given lines equation of the bisector of
the angle between two lines, concurrency of lines; Centroid,
orthocentre, incentre and circumcentre of a triangle.

Conic Section :
Equation of a circle in various forms, equations of tangent, normal
and chord. Parametric equations of a circle, intersection of a circle
with a straight line or a circle, equation of a through the points of
intersection of two circles and those of a circle and a straight line.
Equations of a parabola, ellipse and hyperbola in standard form, their
foci, directrices and eccentricity, parametric equations, equations of
tangent and normal locus problems.

Three dimensions :
Direction cosines and direction ratios, equation of a straight line in
space, equation of a plane, distance of a point from a plane

Vectors :
Addition of vectors, scalar multiplication, dot and cross products,
scalar triple products and their geometrical interpretations. Position
vector of a point dividing a line segment in a given ratio. Projection of
a vector on a line.

Function :
Real valued functions of a real variable, into, onto and one-to-one
functions, sum, difference, product and quotient of two functions,
composite functions, absolute value, polynomial, rational,
trigonometric, exponential and logarithmic functions. Even and odd
functions, inverse of a function, composite function.

Limit, Continuity & Derivability :
Limit and continuity of a function, limit and continuity of the sum,
difference, product and quotient of two functions, L’Hospital rule of
evaluation of limits of functions even and odd functions, inverse of a
function, continuity of composite function. intermediate value property
of continuous functions.

Differentiation :
Derivative of a function, derivative of the sum, difference, product
and quotient of two functions, chain rule, derivatives of polynomial,
rational, trigonometric, inverse trigonometric, exponential and
logarithmic functions. Derivatives of implicit functions, derivatives up
to order two.

Tangent & Normal :
Geometrical interpretation of the derivative, tangents and normal.

Maxima &  Minima :
Increasing and decreasing functions, maximum and minimum values
of a function, rolle’s theorem and Lagrange’s Mean value theorem.

Integral calculus :
Integration as the inverse process of differentiation, indefinite integrals
of standard functions, integration by parts, integration by the methods
of substitution and partial fractions.
Definite integrals and their properties, fundamental theorem of integral
calculus. Application of definite integrals to the determination of areas
involving simple curves.
Formation of ordinary differential equations, solution of homogeneous
differential equations, separation of variables method, linear first
order differential equations.

Trigonometry :
Trigonometric functions, their periodicity and graphs addition and
subtraction formulae, formulae involving multiple and sub-multiple
angles, general solution of trigonometric equations.
Relations between sides and angles of a triangle, sine rule, cosine
rule, half-angle formula and the area of a triangle, inverse trigonometric
functions (principal value only).

CLASS - XII (PHYSICS)
General : Units and dimensions, dimensional analysis; least count,
significant figures; Methods of measurement and error analysis for
physical quantities pertaining to the following experiments:
Experiments based on using Vernier calipers and screw gauge
(micrometer), Determination of g using simple pendulum, Young’s
modulus by Searle’s method, Specific heat of a liquid using calorimeter,
focal length of a concave mirror and a convex lens using u-v method,
Speed of sound using resonance column, Verification of Ohm’s law
using voltmeter and ammeter, and specific resistance of the material
of a wire using meter bridge and post office box.

Mechanics : Kinematics in one and two dimensions (Cartesian
coordinates only), Projectile Motion; Uniform Circular Motion; Relative
Velocity.

Newton’s laws of motion; Inertial and uniformly accelerated frames
of reference; Static and  dynamic friction; Kinetic and potential energy;
Work and power; Conservation of linear momentum and mechanical
energy.

Systems of particles; Centre of mass and its motion; Impulse; Elastic
and inelastic collisions.
Law of gravitation; Gravitational potential and field; Acceleration due
to gravity; Motion of planets and satellites in circular orbits; Escape
velocity.

Rigid body, moment of inertia, parallel and perpendicular axes
theorems, moment of inertia of uniform bodies with simple geometrical
shapes; Angular momentum; Torque; Conservation of angular
momentum; Dynamics of rigid bodies with fixed axis of rotation;
Rolling without slipping of rings, cylinders and spheres; Equilibrium
of rigid bodies; Collision of point masses with rigid bodies.

Linear and angular simple harmonic motions.

Hooke’s law, Young’s modulus.

Pressure in a fluid; Pascal’s law; Buoyancy; Surface energy and
surface tension, capillary rise; Viscosity (Poiseuille’s equation
excluded), Stoke’s law; Terminal velocity, Streamline flow, equation
of continuity, Bernoulli’s theorem and its applications.

Waves : W ave motion (plane waves only), longitudinal and
transverse waves, superposition of waves; Progressive and
stationary waves; Vibration of strings and air columns;Resonance;
Beats; Speed of sound in gases; Doppler effect (in sound).

Thermal physics : Thermal expansion of solids, liquids and gases;
Calorimetry, latent heat; Heat conduction in one dimension; Elementary
concepts of convection and radiation; Newton’s law of cooling; Ideal
gas laws; Specific heats (Cv and Cp for monoatomic and diatomic
gases); Isothermal and adiabatic processes, bulk modulus of gases;
Equivalence of heat and work; First law of thermodynamics and its
applications (only for ideal gases);  Blackbody radiation: absorptive
and emissive powers; Kirchhoff ’s law; Wien’s displacement law,
Stefan’s law.

Electricity and magnetism : Coulomb’s law; Electric f ield and
potential; Electrical potential energy of a system of point charges
and of electrical dipoles in a uniform electrostatic field; Electric field
lines; Flux of electric field; Gauss’s law and its application in simple
cases, such as, to f ind field due to infinitely long straight wire,
uniformly charged infinite plane sheet and uniformly charged thin
spherical shell.

Capacitance; Parallel plate capacitor with and without dielectrics;
Capacitors in series and parallel; Energy stored in a capacitor.

Electric current; Ohm’s law; Series and parallel arrangements of
resistances and cells; Kirchhoff ’s laws and simple applications;
Heating effect of current.

Biot–Savart’s law and Ampere’s law; Magnetic field near a current-
carrying straight wire, along the axis of a circular coil and inside a
long straight solenoid; Force on a moving charge and on a current-
carrying wire in a uniform magnetic field.
Magnetic moment of a current loop; Effect of a uniform magnetic field
on a current loop; Moving coil galvano- meter, voltmeter, ammeter
and their conversions.
Electromagnetic induction: Faraday’s law, Lenz’s law; Self and mutual
inductance; RC, LR and LC circuits with d.c. and a.c. sources.

Optics: Rectilinear propagation of light; Reflection and refraction at
plane and spherical surfaces; Total internal reflection; Deviation and
dispersion of light by a prism; Thin lenses; Combinations of mirrors
and thin lenses; Magnification.

Wave nature of light: Huygen’s principle, interference limited to Young’s
double-slit experiment.

Modern physics : Atomic nucleus; Alpha, beta and gamma
radiations; Law of radioactive decay;  Decay constant; Half-life and
mean life; Binding energy and its calculation; Fission and fusion
processes; Energy calculation in these processes.
Photoelectric effect; Bohr’s theory of hydrogen-like atoms;
Characteristic and continuous X-rays, Moseley’s law; de Broglie
wavelength of matter waves.
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SAMPLE TEST PAPER - I
(For Class-X Appearing / Passed Students)

Course : VIKAAS (JA*)

No. of 
Ques

Correct Wrong Total

1 to 50
PART-I 

(Maths)
Single Choice Questions  (SCQ) (dsoy ,d fodYi lgh) 50 3 0 150

51 to 65
PART-II 

(Physics)
Single Choice Questions (SCQ) (dsoy ,d fodYi lgh) 15 3 0 45

66 to 80
PART-III 

(Chemistry)
Single Choice Questions  (SCQ)  (dsoy ,d fodYi lgh) 15 3 0 45

81 to 100
PART-IV

(Mental Ability)
Single Choice Questions  (SCQ)  (dsoy ,d fodYi lgh) 20 3 0 60

S.No. Subject Nature of Questions
Marks to be awarded

PART - I (Hkkx - I)
SECTION – 1 : (Maximum Marks : 150)

[kaM - 1 : (vf/kdre vad : 150)
 This section contains FIFTY questions
 Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four option is correct
 For each question, darken the bubble corresponding to the correct option in the ORS
 Marking scheme :

+3  If only the bubble corresponding to the correct option is darkened
  0  If none of the bubble is darkened
  0  In all other cases

 bl [kaM esa ipkl iz'u gSaA

 izR;sd iz'u esa pkj fodYi (A), (B), (C) rFkk (D) gSaA bu pkj fodYiksa esa ls dsoy ,d fodYi lgh gSA

 izR;sd iz'u esa] lgh fodYi ds vuq:i cqycqys dks vks- vkj- ,l- esa dkyk djsaA

 vadu ;kstuk :
+3  ;fn flQZ lgh fodYi ds vuq:i cqycqys dks dkyk fd;k tk,A

  0  ;fn dksbZ Hkh cqycqyk dkyk u fd;k gksA

  0  vU; lHkh fLFkfr;ksa esa

1. The mean of n numbers x1, x2, x3 ,...., xn is M. If x1 is replaced by x' then, the new mean is :
n la[;kvksa x1, x2, x3 ,........., xn dk ek/; M gSA ;fn x1 dks x' ls izfrLFkkfir dj fn;k tk;s rks u;k ek/; gksxk :

(A) M – x1 + x' (B) 
n

'xM)1n( 
(C) 

n

'xxnM 1 
(D) 

n

'xxM 1 

2. If (a3 + b3)2  = (a2  + b2)3 , then find the value of   
b

a
 + 

a

b
 :

;fn (a3 + b3)2  = (a2  + b2)3 gks rks  
b

a
 + 

a

b
 dk eku gksxk :

(A) 2/3 (B) 3/2 (C) 2 (D) 4

3. Let a, b, c be real number, if a + b + c = 7, 
ba

1


 + 

cb

1


 + 

ac

1


 = 

10

7
, then  

cb

a


 + 

ac

b


 + 

ba

c


 has

the value equal to :

ekuk a, b, c okLrfod la[;k,s gS] ;fn a + b + c = 7, 
ba

1


 + 

cb

1


 + 

ac

1


 = 

10

7
 gks rks 

cb

a


 + 

ac

b


 + 

ba

c



dk eku fdlds cjkcj gS :

(A) 
10

9
(B) 

10

17
(C) 

10

19
(D) 

7

10
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4. The distance between two stations is 200 km. A train travels for the first 100 km at a speed of 40 kmh–1.
How fast should the train travel the next 100 km so as to average speed becomes 50 kmh–1 for the whole
journey ?
nks LVs'kuksa ds e/; nwjh 200 fdeh- gSA ,d jsyxkM+h izFke 100 fdeh- nwjh 40 fdeh-/?kaVk dh pky ls pyrh gSA jsyxkM+h vxyh

100 fdeh- nwjh fdl pky ls r; djs fd mldh vkSlr pky 50 fdeh-/?kaVk gks tk;s \

(A) 200/3 kmh–1 (fdeh-/?kaVk) (B) 100 kmh–1 (fdeh-/?kaVk)

(C) 100/3 kmh–1  (fdeh-/?kaVk) (D) 50/3 kmh–1 (fdeh-/?kaVk)

5. x2 + 2x

1
 = 62, then the value of x4 + 4x

1
 is :

x2 + 2x

1
 = 62 gks rks, x4 + 4x

1
dk eku gS &

(A)  84 – 28 – 2 (B) 84 + 2 (C) 84 – 28 + 2 (D) 84 + 28 – 2

6. The volume and whole surface area of a cylindrical solid of radius ‘r’ units are V and S respectively. If the

height of the cylinder is 1 unit, then 
S

V
 is equal to

f=kT;k ‘r’ bdkbZ ds ,d csyukdkj Bksl dk vk;ru rFkk laiw.kZ i`"B dk {ks=kQy Øe'k% V rFkk S gSA ;fn csyu dh Å¡pkbZ 1

bdkbZ gS rks 
S

V
 cjkcj gS %

(A) 










1r

1
1

2

1
(B) 











1r

1
1

2

1
(C) 






 

r

1
1

2

1
(D) 






 

r

1
1

2

1

7. In triangle if each side of triangle is halfed then what is the % change in its area.
;fn fdlh f=kHkqt dh lHkh Hkqtkvksa dks vk/kk dj fn;k tk, rks f=kHkqt ds {kS=kQy esa ifjorZu gksxkA

(A) 75% increase (B) 75% decrease (C) 25% increase (D) 25% decrease
(A) 75% o`f) (B) 75% deh (C) 25% of̀) (D) 25% deh

8. If xy + yz + zx = 1, then the expression xy1

yx




 + yz1

zy




 + 
zx1

xz




 is equal to

;fn xy + yz + zx = 1, rks O;atd xy1

yx




 + yz1

zy




 + 
zx1

xz




 cjkcj gS

(A) zyx

1

 (B) xyz

1
(C) x + y + z (D) xyz

9. If x + y + z = 1,
then 1-3x2 -3y2-3z2 + 2x3 + 2y3 +2z3 is equal to
;fn x + y + z = 1,

gks] 1-3x2 -3y2-3z2 + 2x3 + 2y3 +2z3 cjkcj gSA
(A) 6xyz (B) 3xyz (C) 2xyz (D) xyz

10. The HCF of 2 numbers is 11 and their LCM is 693. If their sum is 176, then the numbers are
nks la[;kvksa dk egÙke~ lekiorZd 11 gS rFkk y|qÙke~ lekioR;Z 693 gSaA ;fn nksuksa la[;kvksa dk ;ksx 176 gks rks os la[;k,s

gksxh

(A) 99, 77 (B) 110, 66 (C) 88,88 (D) 121, 55

11. Let A : (B + C) = 6 : 7 and B : (A + C) = 8 : 9. If a sum of Rs. 221 is divided among A, B, C, then the shares
of A, B, C (in Rs.) respectively will be :
ekuk  A : (B + C) = 6 : 7 o B : (A + C) = 8 : 9 gSA ;fn  221 :i;ksa dks  A, B o C ds e/; ck¡Vk tk;s rks  A, B o C

dk (:i;ksa esa) Hkkkx Øe'k% gksxkA

(A) 102, 104, 15 (B) 100, 106, 15 (C) 104, 100, 17 (D) 80, 100, 41
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12. Some oil is filled in a right circular cylindrical vessel. The radius of the base of the vessel is   6 cm. Some
iron balls, each of diameter 3 cm, are completely dipped into the oil. If level of oil in the vessel rises by 2 cm,
the number of iron balls dipped into the oil is
fdlh yEc o`Ùkkdkj csyu ds vkdkj ds ,d cjru esa dqN rsy Hkjk gqvk gSA cjru ds vk/kkj dk vðZZO;kl  6 lseh gSA

3 lseh O;kl okyh dqN yksgs dh xksfy;k¡ rsy esa iwjh rjg MqcksbZ x;h gSA ;fn cjru esa rsy dh Lrg 2 lseh Åij mB x;h

gks] rks rsy esa MqcksbZ x;h yksgs dh xksfy;ksa dh la[;k gksxh \

(A) 8 (B) 16 (C) 32 (D) 4

13. If the perimeter of a rectangle is 'p' and its diagonal is 'd', then the difference between the length & width of
the rectangle is :
;fn ,d vk;r dh ijhf/k  'p' o mldk fodZ.k 'd' gks rks ml vk;r dh yEckbZ o pkSM+kbZ ds e/; vUrj fdruk gksxk\

(A) 
4

pd8 22 
(B)

4

pd8 22 
(C) 

4

pd6 22 
(D) 

4

pd6 22 

14. A square, a rectangle and right-angled isosceles triangle have the same perimeter. Out of these three, the
figure with the greatest area is
(A) Square (B) Rectangle
(C) Right angled isosceles triangle (D) Data is insufficient
;fn cjkcj ifjeki ds ,d oxZ] ,d vk;r rFkk ,d ledks.kh; lef)ckgq f=kHkqt fn;s gq, gSa rks bu rhuksa esaa lcls vf/kd

{ks=k dks lefgr djus okyh vkd`fr gS %

(A) oxZ (B) vk;r

(C) ledks.kh; lef)ckgq f=kHkqt (D) lkexzh vi;kZIr gS

15. If in 3 + 3 5 , x = 3  and y = 3 5 , then its rationalising factor is

;fn lehdj.k 3 + 3 5  esa, x = 3  rFkk y = 3 5  gS rks bldk ifjes; [k.M gS &

(A) x + y (B) x – y
(C) x5 + x4y + x3y2 + x2y3 + xy4 + y5 (D) x5 – x4y + x3y2 – x2y3 + xy4 – y5

16. Unit’s digit in the number (12357)655 is :
la[;k (12357)655 ds bdkbZ ds LFkku dk vad gS &

(A) 1 (B) 3 (C) 7 (D) 9

17. If the sum of all the angles of a polygon except one angle is 2220º, then the number of sides of the polygon
is
;fn ,d cgqHkqt ds ,d dks.k dks NksM+dj ckdh lHkh dks.kksa dk ;ksx 2220º, gks rks cgqHkqt dh Hkqtkvksa dh la[;k gS

(A) 12 (B) 13 (C) 14 (D) 15

18. If a cube has surface area S and volume V, then the volume of the cube of surface area 2S is
;fn ,d ?ku dh lrg dk {ks=kQy S o vk;ru  V, gks rks 2S {ks=kQy dh lrg okys ?ku dk vk;ru gksxk &

(A) 2 V (B) 2V (C) 22 V (D) 4V

19. In the diagram if ABC and PQR are equilateral. The CXY equals
uhps fn, x;s js[kkfp=k esa ;fn ABC rFkk PQR lef=kHkqt gSaA rks CXY dk eku gksxk &

(A) 35º (B) 40º
(C) 45º (D) 50º

20. If a and b are natural numbers such that 
b

1

a

1








 = 3.0 , then the value of ab is :

;fn a rFkk b ,slh izkd`r la[;k,a gSa fd 
b

1

a

1








 = 3.0 , rks ab dk eku gS %

(A) 81 (B) 24 (C) 192 (D) 375
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21. If the altitudes of a triangle are in the ratio 2 : 3 : 4, then the lengths of the corresponding sides are in the
ratio :
;fn fdlh f=kHkqt ds yEc dk vuqikr Øe'k% 2 : 3 : 4 gS rks mldh lekuqikrh Hkqtkvksa dh yEckbZ;ksa dk vuqikr gksxk &

(A) 2 : 3 : 4 (B) 6 : 4  : 3 (C) 3 : 2 : 4 (D) 3 : 2 : 1

22. Which is the greatest number amongst 21/2, 31/3, 81/8 and 91/9 ?
21/2, 31/3, 81/8 rFkk 91/9  esa ls lcls cM+h la[;k dkSulh gS ?
(A) 91/9 (B) 81/8 (C) 31/3 (D) 21/2

23. If the product of two numbers is 21 and their difference is 4, then the ratio of the sum of their cubes to the
difference of their cubes is
;fn nks la[;kvksa dk xq.kuQy 21 o mudk varj 4, gks rks muds ?kuksa ds tksM+ o muds ?kuksa ds varj dk vuqikr gksxk%

(A) 185 : 165 (B) 165 : 158 (C) 185 : 158 (C) 158 : 145

24. In a quadrilateral ABCD, if AB || CD, D = 2 B,AD = b and CD = a, then the side AB is of length
;fn fdlh prqHkqZt ABCD, ;fn AB || CD, D = 2 B,AD = b rFkk CD = a, rks Hkqtk AB dh yEckbZ gksxh &

(A) 
2

a
+2b (B) a + 2b (C) 2a – b (D) a + b

25. If the sum of three consecutive odd numbers is a perfect square between 200 and 400, then the root of this
sum is:
;fn rhu Øekxr fo"ke la[;kvksa dk ;ksx 200 o 400, ds chp iw.kZ oxZ gks rks bl ;ksx dk ewy gSa %

(A) 15 (B) 16 (C) 18 (D) 19

26.
—

163.0  is equal to :
—

163.0  ds cjkcj gksxk&

(A) 
55

3
(B) 

55

9
(C) 

55

7
(D) 

55

13

27. If x+y = a and xy = b then the value of 33 y

1

x

1
  is equal to:

;fn x+y = a vkSj xy = b rks 33 y

1

x

1
  dk eku gksrk &

(A) a3 –3ab (B) 3

3

b

ab3–a
(C) 3

3

b

ab3a 
(D) a3 + 3ab

28. If aman = amn then m(n – 2) + n(m – 2) is equal to :
;fn aman = amn rks m(n – 2) + n(m – 2) ds cjkcj gksxk&

(A) –1 (B) –1 (C) 0 (D) –½

29. A bag contains Rs. 225 in the format coins of 1  Rupee, 50 paise and 25 paise in the ratio of 3 : 4 : 5.
The number of 25 paise coins are –
,d FkSys esa 225 :- gS ftlesa 1:-] 50 iSls ,oa 25 iSls ds flDdksa dk vuqikr 3 : 4 : 5 gS] rks FkSys esa 25 iSls ds flDds gksaxs&

(A) 108 (B) 144 (C) 180 (D) 225

30. If x = 
23

23




 and y = 1 then the value of y3x

yx




 is -

;fn x = 
23

23




 ,oa y = 1 gks rks y3x

yx




 dk eku gksxk &

(A) 
46

5


(B) 

46

5


(C) 

5

46 
(D) 

5

46 
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31. If 5614   = a+ b , then find value of a + b.

;fn 5614   = a+ b , rks a + b dk eku gksxk&

(A) 3 + 5 (B) 53 (C) 8 (D) 55

32. The product of







 


























 

n2

1
1.......

2n

1
1

1n

1
1

n

1
1  is equal to –







 


























 

n2

1
1.......

2n

1
1

1n

1
1

n

1
1  ds xq.kuQy ds cjkcj gksxk&

(A) 
n2

1n 
(B) 

n2

1
(C) 

1n

n2


(D) 

n

1

33. If x = 
ba

ab4

  then the value of 
a2x

a2x




 + 
b2x

b2x




 is-

;fn x = 
ba

ab4

  rks 
a2x

a2x




 + 
b2x

b2x




 dk eku gksxk&

(A) 1 (B) – 2 (C) 4 (D) 2

34. If a square is inscribed in a circle, then the ratio of the areas of the circle and the square is
,d o`Ùk ds vUnj ,d oxZ gS rks o`Ùk ,oa oxZ ds {ks=kQyks esa vuqikr gksxk&

(A)  : 2 (B) 2 :  (C) r : 2 (D) 2 : r

35. Simplify  ljy dhft, : 
249169

3925681




.

(A) 6 (B) 8 (C) 4 (D) 2

36. If ax = b, by = c and cz = a, then the value of xyz is :
;fn ax = b, by = c rFkk cz = a, rks xyz dk eku gS &

(A) 0 (B) 1 (C) x + y + z (D) abc

37. If (13  + 23 + 33 + 43)3/2  = 
x

1
, then x is –

;fn (13  + 23 + 33 + 43)3/2  = 
x

1
 rks] x dk eku gksxk&

(A) 100 (B) 1/100 (C) 1000 (D) 1/1000

38. Find the measure of an angle, if seven times its complement is 10º less than three times its supplement
,d dks.k ftlds lEiwjd dks.k dk 7 xq.kk mlh ds iwjd dks.k ds 3 xq.kk ls 10º de gS] rks dks.k dk eku gksxk&

(A) 40º (B) 25º (C) 30º (D) 15º

39. If V is the volume of a cuboid of dimensions a,b and c and 'S' is its surface area, then the relation
between them is-
;fn a,b rFkk c Hkqtk okys fdlh ?kukHk dk vk;ru V rFkk  i`"Bh; {ks=kQy 'S' gks] rks muds e/; lEcU/k gksxk&

(A) 








c

1

b

1

a

1

S

2

V

1
(B) 









c

1

b

1

a

1

V

2

S

1
(C) 









c

1

b

1

a

1

S

1

S

2
(D) 









c

1

b

1

a

1

V

1

S

2

40. In the given figure, PQR is an equilateral triangle and QRST is a square. Then PSR =

fn;s x;s fp=k esa PQR  ,d leckgq f=kHkqt ,oa QRST oxZ gS rks PSR  dk eku gksxk&

T S

R

P

Q
(A) 60º (B) 45º

(C) 30º (D) 15º
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41. If the medians of a triangle are equal then the triangle is-
(A) Scalene (B) Isosceles (C) Right angled triangle (D) Equilateral triangle
;fn ,d f=kHkqt dh rhuksa ekf/;dk cjkcj gks rks og f=kHkqt gksxk&

(A) fo"keckgq f=kHkqt (B) lef}ckgq (C) ledks.k f=kHkqt (D) leckgq f=kHkqt

42. How many numbers lying between 1 to 500 which are exactly divisible by 13.
1 ls 500 ds e/; 13 ls iw.kZr% HkkfTkr fdruh la[;k;sa gksxh&

(A) 40 (B) 38 (C) 46 (D) 47

43. The L.C.M. of two numbers is (a+b) and their H.C.F. is K(a–b). If one of the numbers is 'K' then other number
is-
;fn nks la[;k,¡ ftudk y-l-i- (a+b) o e-l-i- K(a–b) gSA ;fn ,d la[;k 'K' gks rks nwljh la[;k gksxh&

(A) Ka/b (B) Kab (C) a2 – b2 (D)  baK

ba





44. LCM of 
2

3
, 

6

10
 and 

4

15
 is :

2

3
, 

6

10
 rFkk 

4

15
 dk y-l-i- gksxk %

(A) 10 (B) 15 (C) 30 (D) 45

45. The perimeter of an isosceles triangle is 80 cm. If the base is 48 cm. then find the length of equal sides.
,d lef}ckgq f=kHkqt dk ifjeki 80 lseh gSA ;fn mldk vk/kkj 48 lseh gks rks leku Hkqtkvksa dh yEckbZ Kkr djksA

(A) 32 cm (B) 16 cm (C) 40 cm (D) 74 cm

46. A square is inscribed in a circle of diameter 8 cm. Find the area of the square.
8 lseh- O;kl ds ,d o`Ùk ds vUnj ,d oxZ cuk;k x;k gks] rks oxZ dk {ks=kQy Kkr dhft,A

(A) 8 cm2 (B) 16 cm2 (C) 32 cm2 (D) 64 cm2

47. If 391 is divided into three parts proportional to 3:
3

2
:

2

1 , then the first part is :

;fn  391 dks rhu Hkkxksa esa foHkkftr fd;k tk;s tks 3:
3

2
:

2

1
ds lekuqikrh gks] rks izFke Hkkx gksxk :

(A) 150 (B) 160 (C) 180 (D) None of these  buesa ls dksb)Z ugh

48. If the sides of a triangle are doubled then its area  :
(A) remains the same. (B) becomes double.
(C) becomes three times. (D) becomes four times.
;fn fdlh f=kHkqt dh Hkqtkvksa dh yEckbZ nqxuh dj nh tk;s rks mldk {ks=kQy gksxk :

(A) vifjofrZr jgsxkA (B) nqxquk gks tk;sxkA

(C) rhu xquk gks tk;sxkA (D) pkj xquk gks tk;sxkA

49. If (a3 + b3)2  = (a2  + b2)3 , then find the value of   
b

a
 + 

a

b
 :

;fn (a3 + b3)2  = (a2  + b2)3 gks rks  
b

a
 + 

a

b
 dk eku gksxk :

(A) 
3

2
(B) 

2

3
(C) 2 (D) 4

50. 13213

33

xy)xy(yx

yx







 is equal to :

13213

33

xy)xy(yx

yx







 cjkcj gS %

(A) x + y (B) y – x (C) 
x

1
– 

y

1
(D) 

x

1
+ 

y

1
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PART - II (Hkkx - II)
SECTION – 1 : (Maximum Marks : 45)

[kaM - 1 : (vf/kdre vad : 45)
 This section contains FIFTEEN questions
 Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four option is correct
 For each question, darken the bubble corresponding to the correct option in the ORS
 Marking scheme :

+3  If only the bubble corresponding to the correct option is darkened
  0  If none of the bubble is darkened
  0  In all other cases

 bl [kaM esa ianzg iz'u gSaA

 izR;sd iz'u esa pkj fodYi (A), (B), (C) rFkk (D) gSaA bu pkj fodYiksa esa ls dsoy ,d fodYi lgh gSA

 izR;sd iz'u esa] lgh fodYi ds vuq:i cqycqys dks vks- vkj- ,l- esa dkyk djsaA

 vadu ;kstuk :
+3  ;fn flQZ lgh fodYi ds vuq:i cqycqys dks dkyk fd;k tk,A

  0  ;fn dksbZ Hkh cqycqyk dkyk u fd;k gksA

  0  vU; lHkh fLFkfr;ksa esa

51. A body is thrown up with an initial velocity u and covers a maximum height of h, then h is equal to :
,d oLrq u izkjfEHkd osx ls Å/oZ Åij dh vksj Qsadh tkrh gS, ;g vf/kdre~ h Å¡pkbZ r; djrh gSA h dk eku gksxk %

(A) 
g2

u2

(B) g2

u
(C) 2 ug (D) None of these  (dksbZ ugh)

52. A rocket is fired vertically from the ground. It moves upwards with a constant acceleration 10 ms–2 for
30 seconds, after which the fuel is consumed. After what time from the instant of firing, the rocket will attain
the maximum height ? (Take g = 10 ms–2 )
,d jkWdsV Å/oZ Åij dh vksj ìFoh ls iz{ksfir fd;k tkrk gSA ;g Å/oZ Åij dh vksj 10 eh-/ls-2 ds fu;r Roj.k ls 30 lsd.M

rd pyrk gSA blds ckn bZ/ku [kRe gks tkrk gSa] iz{ksi.k ls fdrus le; ckn ;g vf/kdre Å¡pkbZ r; djsxk \

(g = 10 eh-/ls-2) \

(A) 75 s ¼lsd.M½ (B) 60 s ¼lsd.M½ (C) 45 s ¼lsd.M½ (D) 30 s ¼lsd.M½

53. The distance travelled by a body falling freely from rest in first, second and third seconds are in the ratio :
fLFkj voLFkk ls Lora=krk iwoZd fxjkbZ x;h oLrq }kjk izFke] f}rh; ,oa r`rh; lsd.M esa r; dh x;h nwfj;kssa dk vuqikr gksxk%

(A) 1 : 4 : 9 (B) 1 : 3 : 5 (C) 1 : 2 : 3 (D) None of these (dksbZ ugh)

54. An insect trapped in a circular groove of radius 12 cm moves along the groove steadily and completes

7 revolutions in 100 sec. What is the angular speed and linear speed of motion ? 





 

7

22
use

(A) 0.11 rad/s, 3.28 cm/s (B) 0.40 rad/s., 5 cm/s
(C) 0.44 rad/s, 5.28 cm/s (D) None of these
12 lseh- f=kT;k dh o`Ùkh; uyh esa dSsn ,d dhM+k uyh ds vuqfn'k yxkrkj xfr djrk gS rFkk 100 lsd.M esa 7 pDdj iw.kZ

djrk gSA bldh xfr dh dks.kh; pky ,oa js[kh; pky D;k gksxh \ (= 22/7 ) %

(A) 0.11 jsfM;u/ls-, 3.28 lseh-/ls- (B) 0.40 jsfM;u/ls-, 5 lseh-/ls-

(C) 0.44 jsfM;u/ls-, 5.28 lseh-/ls- (D) buesa ls dksbZ ugha

55. A spring balance together with a suspended weight of 2.5 kg is dropped from a height of 30 metres.
The reading on the spring balance, while falling, will be :
(A) 2.5 kg (B) 1.25 kg (C) zero kg (D) 25 kg

,d fLizax rqyk ls yVds 2.5 fdxzk- Hkkj dks 30 ehVj Å¡pkbZ ls NksM+k tkrk gSA fxjrs le; fLizax rqyk dk ikB;kad gksxk %

(A) 2.5 fdxzk- (B) 1.25 fdxzk- (C) 'kwU; (D) 25 fdxzk-
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56. An empty plastic box of mass 5 kg is observed to accelerate up at the rate of g/6 when placed deep inside
water. What mass of sand should be put inside the box so that it may accelerate down at the rate of g/6?
5 fdxzk- dk ,d IykfLVd dk ckWDl xgjs ikuh esa g/6 Roj.k ls Åij mBrk gqvk ik;k x;kA bl ckWDl esa fdrus nzO;eku

dk jsr j[kk tk, fd ;g g/6 Roj.k ls uhps dh vksj xfr'khy gks tk;s \

(A) 1 kg  (fdxzk-) (B) 1.5 kg (fdxzk-) (C) 2 kg (fdxzk-) (D) 2.5 kg (fdxzk-)

57. wo objects are placed at some distance, if its masses becomes two times and distance between them
becomes half then value of new gravitational force will be :
nks oLrq,sa fdlh nwjh ij j[kh gSa] ;fn buds nzO;eku nks xqus rFkk nwjh vk/kh dj nh tk; rks u;k xq:Rokd"kZ.k cy iwoZ eku dk gksxk%

(A) 4 times (xquk) (B) 8 times (xquk) (C) 16 times (xquk) (D) 32 times (xquk)

58. A cylinder of mass 10 gram weighs 7 gram in water. If its area of cross-section is 0.75 cm2, its length is :
10 xzke ds ,d csyu dk ikuh esa Hkkj 7 xzke gSA ;fn blds vuqçLFk dkV dk {ks=kQy 0.75 lseh2 gks rks bldh yEckbZ gksxh%

(A) 4 cm (lseh) (B) 40/3 cm (lseh) (C) 28/3  cm (lseh) (D) None (dksbZ ugh)

59. What is the density of mixture of 1.5 m3 of water, 0.5 m3 of alcohol of density 800 kg/m3 and 1.0 m3 oil of
density 1100 kg/m3 :
1.5 m3 ikuh, 0.5 m3 ,Ydksgy (/kuRo 800 kg/m3) rFkk 1.0 m3 rsy (?kuRo 1100 kg/m3) feykus ij feJ.k dk /kuRo gksxk&

(A) 900 kg/m3 (B) 800 kg/m3 (C) 1000 kg/m3 (D) 1100 kg/m3

60. A player hits a football. The ball moves along a curved (parabolic) path and falls back to the ground.
The work done by the force of gravity on the ball is (mass of ball is m and maximum height is h)

,d f[kykM+h ,d QqVckWy dks Bksdj ¼fdd½ ekjrk gSA QqVckWy ,d oÑ¼ijoy;½ ij xfr djrs gq, iqu% i`Foh ry ij igq¡p

tkrh gSA xq:Roh; cy }kjk QqVckWy ij fd;k dk;Z gksxk ¼QqVckWy dk nzO;eku m o vf/kdre~ Å¡pkbZ  h gS½ %

(A) mgh (B) 
2

mgh
(C) 2mgh (D) zero  'kwU;

61. A force of 20 N acts on a body and the body moves through 1 m at an angle of 45º to the
direction of force . The work done by the force is :
,d oLrq ij 20 U;wVu cy yxkus ij ;g cy dh fn'kk ls 45º dks.k ij 1 ehVj foLFkkfir gksrh gSA cy }kjk fd;k dk;Z jgsxk %

(A) 210 J (B) 
2

10
J (C) –10 2 J (D) –

2

10
J

62. A wooden block of mass m1 accelerates at 10 ms–2 when a force of 5 N acts on it. Another block of mass
m2 accelerates at 20 ms–2 when same force acts on it. Find the acceleration if both the blocks are tied
together and same force acts on their combination :
(A) 1.67 ms–2 (B) 4.67  ms–2 (C) 6.67  ms–2 (D) None of these
m1 nzO;eku ds ,d ydM+h ds xV~Vs ij 5 U;wVu cy yxkus ij mles 10 ehVj@lsd.M2 dk Roj.k mRiUu gksrk gSA ;gh cy

m2 nzO;eku dh oLrq ij yxkus ij mlesa 20 ehVj@lsd.M2 dk Roj.k mRiUu gksrk gSA ;fn nksuksa nzO;eku ,d lkFk cka/k dj

;gh cy yxk;k tk;s rks bl rU=k dk Roj.k gksxk &

(A) 1.67 ehVj@lsd.M2 (B) 4.67 ehVj@lsd.M2

(C) 6.67  ehVj@lsd.M2 (D) mijksDr esa ls dksbZ ugha

63. A ball of the mass m is moving with velocity v. It strikes the floor and rebounce with the same velocity.
If n such balls strike the floor per sec, then force exerted by the balls on the floor is :
m nzO;eku dh ,d xsan v osx ls xfr'khy gSA ;g Q'kZ ls Vdjkdj mlh osx ls ykSVrh gSA ;fn bl izdkj dh n xsan izfr

lsd.M Q'kZ ls Vdjk;s rks Q'kZ ij xsanksa }kjk vkjksfir cy gksxk  :
(A) mv (B) mnv (C) 2mnv (D) mn/v

64. A sonar echo takes 5 s to return from a submarine. If the speed of sound in water is 1500 ms–1, then the
distance of submarine from the sonar station is :
,d lksukj dh izfr/ofu ,d iuMqCch ls ykSVus es 5 lsd.M ysrh gSA ;fn ikuh esa /ofu dh pky 1500 eh-/ls- gks rks lksukj

LVs'ku ls iuMqCch dh nwjh gksxh :
(A) 7500 m (B) 3500 m (C) 3750 m (D) 300 m

65. The time taken by a sound wave of frequency 1000 Hz and wavelength 50 cm to travel a distance of 500 m is:
1000 gV~Zt vko`fÙk ,oa 50 lseh- rjaxnS/;Z  dh ,d /ofu rajx 500 ehVj nwjh pyus esa le; gksxh %

(A) 1 s (B) 2 s (C) 1.5 s (D) 3 s
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PART - III (Hkkx - III) 

SECTION – 1 : (Maximum Marks : 45) 

[kaM – 1 : (vf/kdre vad : 45) 

 This section contains FIFTEEN questions 
 Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four option is correct. 
 For each question, darken the bubble corresponding to the correct option in the ORS  
 Marking scheme : 

 +3  If only the bubble corresponding to the correct option is darkened 

   0  If none of the bubble is darkened  

   0  In all other cases 
 bl [kaM esa ianzg iz'u gSaA  

 izR;sd iz'u esa pkj fodYi (A), (B), (C) rFkk (D) gSaA bu pkj fodYiksa esa ls dsoy ,d fodYi lgh gSaA 

 izR;sd iz'u esa] lgh fodYi ds vuq:i cqycqys dks vks- vkj- ,l- esa dkyk djsaA 

 vadu ;kstuk : 

 +3  ;fn flQZ lgh fodYi ds vuq:i cqycqys dks dkyk fd;k tk,A  

   0  ;fn dksbZ Hkh cqycqyk dkyk u fd;k gksA 

   0  vU; lHkh fLFkfr;ksa esa  

 

66. What is true about solids ? 

 (A) Solids do not flow.    (B) They are rigid. 

 (C) They have definite shape and size.  (D) All of these 

 Bkslksa ds fy, fuEu esa ls D;k lR; gS \ 

 (A) Bksl cgrs ugha gSA    (B) ;s n`< gksrs gSaA 

 (C) budh vkdkj o vkd̀fr fuf'pr gksrh gSA  (D) mijksä lHkh 

 

67. Which of the following provides an example of a true solution ? 

 (A) Blood  (B) Milk   (C) Starch solution (D) Sugar solution 

 fuEufyf[kr esa ls dkSu lk okLrfod foy;u gS \ 

 (A) jDr   (B) nqX/k   (C) LVkpZ foy;u  (D) lqØksl foy;u   

 

68. C and O combine together to form CO2, for which they combine in definite proportion i.e. 3 : 8.  

This statement follows - 

 (A) Law of conservation of mass   (B) Law of definite proportion 

 (C) (A) & (B) both    (D) None of these  

 

 C o O feydj CO2 dk fuekZ.k djrs gS rFkk lnSo 3 : 8 ds vuqikr esa fØ;k djrs gSA ;g dFku iznf'kZr djrk gS &  

 (A) nzO;eku laj{k.k dk fu;e    (B) fLFkj vuqikr dk fu;e   

 (C) nksuks (A) ,oa (B)    (D) buesa ls dksbZ ugha 
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69. The atomic number and atomic mass of an element ‘E’ are 53 and 127 respectively. The number of 

neutrons present in one atom of ‘E’ is :  

 ,d rRo ‘E’ dk ijek.kq Øekad 53 vkSj ijek.kq Hkkj 127 gSA rRo ‘E’ ds ,d ijek.kq esa mifLFkr U;wVªkWu dh la[;k gksxh& 

 (A) 53    (B) 74   (C) 280   (D) 37 

 

70. Ice floats on water because – 

 (A) density of ice is higher than water.   (B) density of ice is lower than water. 

 (C) temperature of ice is lower than water. (D) temperature of water is higher than ice. 

 cQZ ty ij rSjrh gS D;ksafd & 

 (A) cQZ dk ?kuRo ty ls vf/kd gksrk gSA   (B) cQZ dk ?kuRo ty ls de gksrk gSA  

 (C) cQZ dk rki ty ls de gksrk gSA   (D) cQZ dk rki ty ls vf/kd gksrk gSA 

 

71. Which of the following statements is not correct ? 

 (A) A compound is a pure substance.   

 (B) A compound is homogeneous in nature.  

 (C) A compound always contains two or more  elements.   

 (D) A compound can be separated into constituent  elements by some physical process. 

 fuEu esa ls dkSulk dFku vlR; gS \ 

 (A) ;kSfxd ,d 'kq) inkFkZ gksrk gSA  

 (B) ;kSfxd lekaxh izd`fr dk gksrk gSA 

 (C) ,d ;kSfxd esa ges'kk nks ;k nks ls vf/kd rRo gksrs gSA 

 (D) ;kSfxd dks dqN HkkSfrd izfØ;kvksa ds }kjk ?kVd rRoksa esa iF̀kd fd;k tk ldrk gSA 

 

72. In an experiment 1.288 g of copper oxide was obtained from 1.03 g of Cu. In another experiment  

3.672 g of copper oxide gave on reduction 2.938 g of copper. Which law of chemical combination can be 

illustrated by this example ?       

 (A) Law of conservation of mass   (B) Law of constant proportion 

 (C) Law of multiple proportion   (D) None of these 

 ,d iz;ksx esa 1.288 xzke dkWij vkWDlkkbM dks 1.03  xzke dkWij ls izkIr fd;k x;k] ,d vU; iz;ksx esa 3.672 xzke dkWij 

vkDlkbM vip;u ij 2.938 xzke dkWij nsrk gSA fn;s x;s vkWdMs+ fdl fu;e dk ikyu djrs gSa \ 

 (A) nzO;eku laj{k.k dk fu;e    (B) fLFkj vuqikr dk fu;e  

 (C) xqf.kr vuqikr dk fu;e    (D) buesa ls dksbZ ugha 

 

73. In an atom, M shell can occupy maximum of – 

 (A) 2 electrons   (B) 8 electrons   (C) 18 electrons  (D) 32 electrons  

 fdlh ijek.kq esa M-dks'k esa vf/kdre fdrus bysDVªkWu lek ldrs gS \ 

 (A) 2 bysDVªkWu  (B) 8 bysDVªkWu  (C) 18 bysDVªkWu  (D) 32 bysDVªkWu 
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74. The smell of perfume spreads out by a process known as -                            

 (A) evaporation   (B) diffusion   (C) condensation  (D)  fusion 

 b=k dh laxq/k ftl izØe }kjk pkjksa rjQ QSyrh gS] og izØe gS & 

 (A) ok"ihdj.k  (B) folj.k  (C) la?kuu  (D)  xyu 

 

75. Air is regarded as a - 

 (A) compound  (B) mixture   (C) element   (D) electrolyte  

 ok;q gS ,d &  

 (A) ;kSfxd   (B) feJ.k  (C) rRo   (D) oS|qr vi?kV~; 

 

76. What is the valency of carbon in CO3
–2 ?     

 CO3
–2 esa dkcZu dh la;kstdrk D;k gS \ 

 (A) 2    (B) 3    (C) 4    (D) –3 

 

77. In the electronic configurations of elements A and B are 1s2, 2s2 2p6, 3s1 and 1s2, 2s2 2p6, 3s2 3p4 

respectively, then the formula of the compound formed by the combination of these elements will be – 

 ;fn rRo A  ,oa B dk bysDVªkWfud foU;kl Øe'k% 1s2, 2s2, 2p6, 3s1 ,oa 1s2, 2s2, 2p6, 3s2, 3p4
 gS] rks buds la;ksx ls 

cus ;kSfxd dk v.kqlw=k gksxk &  

 (A) AB   (B) AB3   (C) AB2   (D) A2B 

 

78. By increasing pressure, the ______ of gas decreases. 

 (A) weight    (B) temperature  (C) mass   (D) volume 

 nkc c<+kus ij xSl dk ______ ?kVrk gSA  

 (A) Hkkj     (B) rki   (C) nzO;eku   (D) vk;ru 

 

79. The process of setting down of the particles of an insoluble solid in a liquid is called – 

 (A) decantation  (B) sedimentation (C) filtration  (D) None of these  

 fdlh nzo esa mifLFkr vfoys; Bksl inkFkZ dk uhps cSBuk dgykrk gS & 

 (A) fuFkkjuk  (B) ry NVhdj.k  (C) fuL;anu  (D) buesa ls dksbZ ugha 

 

80. For an element with atomic number 19, the 19th electron will occupy – 

 (A) L - Shell   (B) M - Shell   (C) N - Shell   (D) K - Shell  

 ,d rRo ftldk ijek.kq Øekad 19 gS] esa 19 ok¡ bysDVªkWu Hkjk tk;sxk %  

 (A) L - dks'k esa    (B) M - dks'k esa    (C) N - dks'k esa   (D) K - dks'k esa 
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PART - IV (Hkkx- IV)
SECTION – 1 : (Maximum Marks : 60)

[kaM - 1 : (vf/kdre vad : 60)
 This section contains TWENTY questions
 Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four option is correct
 For each question, darken the bubble corresponding to the correct option in the ORS
 Marking scheme :

+3  If only the bubble corresponding to the correct option is darkened
  0  If none of the bubble is darkened
  0  In all other cases

 bl [kaM esa chl iz'u gSaA

 izR;sd iz'u esa pkj fodYi (A), (B), (C) rFkk (D) gSaA bu pkj fodYiksa esa ls dsoy ,d fodYi lgh gSA

 izR;sd iz'u esa] lgh fodYi ds vuq:i cqycqys dks vks- vkj- ,l- esa dkyk djsaA

 vadu ;kstuk :
+3  ;fn flQZ lgh fodYi ds vuq:i cqycqys dks dkyk fd;k tk,A

  0  ;fn dksbZ Hkh cqycqyk dkyk u fd;k gksA

  0  vU; lHkh fLFkfr;ksa esa

Directions (81 to 83) : Find the missing term.
funsZ'k (81 ls 83) % yqIr in Kkr dhft,A

81. 1, 3, 7, 25, 103, ?
(A) 526 (B) 521 (C) 515 (D) 509

82. CFIJ, RUXY, EHKL, PSVW, ?
(A) HILM (B) UXZA (C) SVYZ (D) MOSV

83.

10 54 ?

7 45 32

24 144 68

(A) 42 (B) 36 (C) 6 (D) 4

84. If we coded "BRAIN" in a particular manner then find the code from following alternative &

;fn "BRAIN" dks fdlh fuf'pr fu;e ls lkadsfrd Hkk"kk esa fy[kk tkrk gS rks fuEu fodYiksa esa ls dwV D;k gksxk &

(A) ZMYGL (B) ZPXGL (C) DTCJP (D) ZPYGL

85. Number of letters skipped in between adjacent letters in the series are multiples of three. Which of the
following series observes this rule ?
v{kjks dh ,d Jsa.kh dk fu;e gS ̂ ^ikl&ikl ds nks v{kjks ds chp NksM+s x;s v{kjks dh la[;k rhu dk xq.kt gS** bl fu;e

dk ikyu fuEu esa ls fdl Jsa.kh esa gqvk gS ?
(A) AELPZ (B) GKOTZ (C) LORUX (D) DHLPU

86. A bird shooter was asked how many birds he had in the bag. He replied that there were all sparrows but six,
all pigeons but six, and all ducks but six. How many birds he had in the bag in all ?
,d f'kdkjh dgrk gS esjs FkSys esa fdrus i{kh gSA og dgrk gS esjs ikl lHkh ysfdu 6 fpfM+;k] lHkh ysfdu 6 dcwrj rFkk lHkh

ysfdu 6 cr[k gSA crkb;s FkSys esa fdrus i{kh gS \

(A) 9 (B) 18 (C) 27 (D) 36

87. In a row at a bus stop, A is 7th from the left and B is 9th from the right. They both interchange their positions.
Now A becomes 11th from the left. How many people are there in the row ?
cl LVs.M+ dh ,d drkj esa A dk Øekad ck;sa ls lkrok¡ rFkk B dk Øekad nk;sa ls uok¡ gSA ;fn os nksuksa ijLij viuh fLFkfr

cny ysa rks A dk Øekad ck;sa ls X;kjgoka gks tkrk gS rks drkj esa O;fä;ksa dh dqy la[;k Kkr djksA

(A) 18 (B) 19 (C) 20 (D) 21

88. On what dates of October, 1975 did Tuesday fall ?
vDVwcj 1975 dh fdl&fdl fnukad dks eaxyokj vkrk gS ?
(A) 3rd, 10th, 17th, 24th, 31th (B) 7th, 14th, 21st, 28th

(C) 6th, 13th, 20th, 27th (D) 2nd, 9th, 16th, 23rd, 30th
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Directions (89) :
In the following question consists of five figures marked 1, 2, 3, 4 and 5. These figures form a series. Find out
the one from the answer figures that will continue the series.

funsZ'k (89) :

iz'u esa] fp=kksa ds nks lewg gSaA iz'u vkdf̀r rFkk mÙkj vkd`fr] mÙkj vkd`fr A, B, C, D rFkk E ls vafdr gSA mÙkj vkdf̀r;ksa

esa ls ml vkd`fr dk pquko dhft;s tks iz'u vkd`fr esa nh xbZ vkd`fr;ksa dh Jsa.kh dks vkxs c<+k ldsA

89. Problem Figure (leL;k vkd`fr)

(1) (2) (3) (4) (5)

Answer Figure (mÙkj vkÑfr)

(A) (B) (C) (D)

Directions (90) :
Figures 1 and 2 are related in a particular manner. Establish the same relationship between figures 3 and 4
by choosing a figure from amongst the five alternatives, which would replace the question mark in figure (4).

funsZ'k (90) :

iz'u vkd`fr ds izFke Hkkx esa fn;s x;s nwljs fp=k dk ftl izdkj igys fp=k ls lEcU/k gS ogh lEcU/k nwljs Hkkx ds rhljs fp=k

dk mÙkj vkd`fr esa fn;s x;s ik¡p fodYiksa esa ls fdlls lEcU/k gksxkA

90. Problem Figure (leL;k vkd`fr)

?: :::
Answer Figure (mÙkj vkÑfr)

(A) (B) (C) (D)

Directions (91 to 93) :
Find the missing terms/number.

funsZ'k (91 ls 93) %

yqIr in /la[;k Kkr dhft,A

91. 94, 166, 258, ?, 4912
(A) 3610 (B) 1644 (C) 1026 (D) 516

92. XBI, JNU, VZG, HLS, ?
(A) TYE (B) TXE (C) PTA (D) UYE

93. 63

5

3

97 40

3

2

611 ?

18

4

117

(A) 144 (B) 136 (C) 135 (D) 124

94. In a coded language NUMBER is written as in MFNYVI. Then DANGER may be written in coded language
as-
,d fuf'pr dksM+ esa] NUMBER dks MFNYVI fy[kk tkrk gSA blh dksM+ esa DANGER dks dSls fy[kk tkrk gS ?
(A) WZMTVI (B) WZMUVI (C) WZNTVI (D) WZMSVI
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95. There are six houses in a row. Mr. Lal has Mr. Bhasin and Mr. Sachdeva as neighbours. Mr. Bhatia has Mr.
Gupta and Mr. Sharma as neighbours. Mr. Gupta’s house is not next to Mr. Bhasin or Mr. Sacheva and Mr.
Sharma does not live next to Mr. Sachdeva. Who are Mr. Bhasin’s next-door neighbours.
(A) Mr. Lal & Mr. Gupta (B) Mr. Lal & Mr. Sachdeva
(C) Mr. Lal & Mr. Sharma (D) Mr. Sharma & Mr. Gupta
,d iafDr esa N% ?kj gSA fe- yky ds fe- Hklhu vkSj fe- lPknso iM+kslh gSA fe- HkkfV;k ds fe- xqIrk rFkk fe- 'kekZ iM+kslh gSA

fe- xqIrk dk ?kj fe- Hklhu ;k fe- lpnso  ds ikl ugha gS rFkk fe- 'kekZ] fe- lpnso ds ikl ugha jgrs gSA fe- Hklhu ds

iM+kslh dkSu gS ?

(A) fe- yky  rFkk fe- xqIrk (B) fe- yky rFkk fe- lPknso

(C) fe- yky rFkk fe- 'kekZ (D) fe- 'kekZ rFkk fe- xqIrk

96. A swiss watch is being shown in a museum which has a very peculiar property. It gains as much in the day as
it loses during night between 8 pm to 8 am. In a week how many times will the clock show the correct time ?
,d fons'kh ?kM+h ,d vtk;c?kj es j[kh gSA ftldk ,d fo'ks"k xq.k gSA ;g fnu esa mruh gh rst pyrh gS ftruh dh ;g

jkr esa lk;% 8 cts ls izkr% 8 cts rd /kheh pyrh gSA crkb;s ;g ,d lIrkg esa fdruh ckj lgh le; iznf'kZr djsxh\

(A) 6 times(ckj) (B) 14 times(ckj) (C) 7 times(ckj) (D) 8 times(ckj)

97. If 2  2  4 = 1  , 4  2  8  = 2 ,  then what will be the value of 6  2   4 = ?
;fn 2  2  4 = 1  , 4  2  8  = 2 ,  rc fuEu dk eku gksxk   6  2   4 = ?
(A) 9 (B) 10 (C) 8 (D) 12

98. In a Class Vidhya ranks 7th from the top, Divya is 7 ranks ahead of Medha and 3 ranks behind Vidhya
Sushma who is 4th from the bottom, is 32 ranks behind Medha. How many students are there in the class?
,d d{kk esa fo|k dk mij ls lkrok LFkku gSA fnO;k es/kk ls 7LFkku vkxs rFkk   fo|k ls 3 LFkku ihNs gSA lq"kek tks fd uhps

ls pkSFks LFkku ij gS es/kk ls 32 LFkku ihNs gSA rks crkb;s d{kk esa fdruh Nk=kk gSA

(A) 52 (B) 49 (C) 50 (D) None of these (dksbZ ugha)

99. Five children take part in a tournament. Each one has to play every other one. How many games must they
play ?
ikap cPps ,d izfr;ksfxrk esa Hkkx ysrs gSA izR;sd ,d cPpk izR;sd nwljs ds lkFk [ksyrk gSA crkb;s og fdrus [ksy [ksyrs gS?
(A) 8 (B) 10 (C) 24 (D) 30

Direction (100) :
Each of the following questions consists of five figures marked 1, 2, 3, 4 and 5. These figures form a series.
Find out the one from the answer figures that will continue the series.

funsZ'k (100) :

izR;sd iz'u esa] fp=kksa ds nks lewg gSaA iz'u vkd̀fr rFkk mÙkj vkd̀fr] mÙkj vkd̀fr A, B, C rFkk D ls vafdr gSA mÙkj vkd̀fr;ksa

esa ls ml vkd`fr dk pquko dhft;s tks iz'u vkd`fr esa nh xbZ vkd`fr;ksa dh Jsa.kh dks vkxs c<+k ldsA

100. Problem Figure (leL;k vkd`fr)

(1) (2) (3) (4) (5)

Answer Figure (mÙkj vkÑfr)

(A) (B) (C) (D)
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ANSWER KEY
1. (C) 2. (A) 3. (C) 4. (A) 5. (C) 6. (A) 7. (B)
8. (B) 9. (A) 10. (A) 11. (A) 12. (B) 13. (A) 14. (A)
15. (D) 16. (B) 17. (D) 18. (C) 19. (B) 20. (A) 21. (B)
22. (C) 23. (C) 24. (D) 25. (A) 26. (B) 27. (B) 28. (C)
29. (C) 30. (D) 31. (C) 32. (A) 33. (D) 34. (A) 35. (C)
36. (B) 37. (D) 38. (B) 39. (A) 40. (D) 41. (D) 42. (B)
43. (C) 44. (B) 45. (B) 46. (C) 47. (D) 48. (D) 49. (A)
50. (B) 51. (A) 52. (B) 53. (B) 54. (C) 55. (C) 56. (C)
57. (C) 58. (A) 59. (C) 60. (D) 61. (A) 62. (C) 63. (C)
64. (A) 65. (A) 66. (D) 67. (D) 68. (B) 69. (B) 70. (B)
71. (D) 72. (B) 73. (C) 74. (B) 75. (B) 76. (C) 77. (D)
78. (D) 79. (B) 80. (C) 81. (B) 82. (C) 83. (D) 84. (D)
85. (A) 86. (A) 87. (B) 88. (B) 89. (D) 90. (C) 91. (A)
92. (B) 93. (A) 94. (A) 95. (C) 96. (D) 97. (A) 98. (A)
99. (B) 100. (C)

HINTS & SOLUTION TO SAMPLE TEST PAPER-I

1.
n

x.........xx n21 
 = M

or, x1 + x2 + .......... + xn = nM
or, New Mean = nM'
nM' = nM – x1 + x'

M' = 
n

xx–nM 1 

2. Expanding both sides
(a3)2 + 2a3b3 + (b3)2 = (a2)3 + (b2)3 + 3a2b2(a2 + b2)
a6 + b6 + 2a3b3 = a6 + b6 + 3a2b2(a2 + b2)

or, 22

33

ba3

ba2
 = a2 + b2 or, 

3

2
= 

ab

ba 22 

or 
3

2
= 

ab

a2

 + 
ab

b2

or, 
3

2
= 

b

a
+ 

a

b

3. Given a + b + c = 7

and
ba

1


 + 

cb

1


 + 

ac

1


 = 

10

7

then let, x = 
cb

a


 + 

ac

b


 + 

ba

c



 x + 3 =  
cb

a


 + 1 + 

ac

b


 + 1 + 

ba

c


 + 1

 x + 3 = 
cb

cba




 + 
ac

acb




 + 
ba

bac




 x + 3 = (a + b + c) 











 ba

1

ac

1

cb

1

 x + 3 = 7 × 
10

7

 x + 3 = 
10

49

 x = 
10

3049 
= 

10

19
.
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4. Vav = 50 kmh–1 vav = 
21

21

vv

vv2



v1 = 40 kmh–1 50 = 
2

2

v40

v402




2000 + 50 v2 = 80 v2

30 v2 = 2000 v2 = 
3

200
 kmh–1

5. Given x2 + 2x

1
 = 62


2

2
2

x

1
x 








 = (64 – 2)2  = (26 – 2)2

 x4 + 4x

1
 + 2 = (26)2 + 22 – 2 × 26 × 2  x4 + 4x

1
 + 2 = 212 - 28 + 22

 x4 + 4x

1
 = (23)4 – 28 + 4 – 2  x4 + 4x

1
 = 84 – 28 + 2.

10. If two numbers are a & b
then a × b = HCF × LCM
a × b = 11 × 693 ... (i)
a + b = 176 ... (ii)
ab = 7623
a + b = 176
solving two equations we have
a = 99, b = 77.

11.
CB

A


 = 

7

6

 A = 
7

6
B+C ...(i)

and A + B + C = 221 ...(ii)
From (i) & (ii)

7

6
(B + C) + B + C = 221

 7

13
(B + C) = 221  B + C = 119

 A = 221 – 119 = 102

and 
CA

B


 = 

9

8

 B = 
9

8
(A + C)

 A + B + C = 221


9

8
(A + C) + (A + C) = 221


9

17
(A + C) = 221

 A + C = 117
 B = 221 – 117 = 104
and A + B + C = 221
 102 + 104 + C = 221  C = 15 Rs.
Hence 102, 104, 15 respectallely the shares of A B and C.
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12. Volume of 1 boll = 3r
3

4
  = 

3

2

3

3

4








2 cm

Suppose n balls are dipped,  than these n balls will raise the
Volume of Vessel.
Volume raised = Volume of n balls .
Volume raised = r2 × h = .62.2

 n. 

3

2

3

3

4






 = .62.2  n.4.

8

9
 = 36 × 2 n = 16.

13. Let the length of rectangle = a
and its with is = b
So, P = 2(a + b) ...(i)

and d = 22 ba  ...(ii)

d2 = a2 + b2

and p2 = 4(a + b)2

p2 = 4(a2 + b2 + 2ab)
p2 = 4(d2 + 2ab)
p2 = 4d2 + 8ab

4ab = 
2

1
(p2 – 4d2)

now(a – b)2 = (a + b)2 – 4ab

(a – b)2 = 
4

p2

 – 
2

)d4p( 22 

(a – b)2 = 
4

d8p2p 222 

a – b = 
4

d8p 22 
 = 

4

pd8 22 

15. By option D
(x + y) (x5 – x4y + x3y2 – x2y3 + xy4 – y5)
= x6 – x5y + x4y2 – x3y3 + x2y4 – xy5 + x5y –x4y2 + x3y3

– x2y4 + xy5 – y6

= x6 – y6

16. Cyclicity of 7 is 4
So unit digit of  (12357)655

Remainder is 3.
So, 73 have unit digit 3.

17. Let the one angle be x.
x + 2220 = (n – 2) 180º

n – 2 = 
180

2220x 

n = 
180

2220x 
 + 2  x = 120º

So, n = 
180

2220120 
 + 2 = 15.
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18. V = a3

S = 6a2

S’ = 2S
    = 2(6a2)
    = 6(2a2)

    = 6( a2 )2

 a’ = a2

V’ = (a’)3 = ( a2 )3  = 2 3a2

V’ = 22 V..

20.
b

1

a

1








 = 3.0

b

1

a

1








 = 
9

3

b

1

a

1








 = 
3

1

27

1








So, a = 27, b = 3
 ab = 27 × 3 = 81

21. Let AD = h1 BE = h2

CF = h3
F

A

CB D
a

c b

Area of ABC = 
2

1
 ah1 = 

2

1
bh2 = 

2

1
 ch3

  ah1= bh2= ch3

Given : h1 : h2 : h3 = 2 : 3 : 4
 h1 = 2k, h2 = 3k and h3 = 4k
So, a(2k) = b(3k) = c(4k)

2a = 3b = 4c
Divide by 12

6

a
 = 

4

b
 =

3

c
.

 Corresponding sides are in the ratio 6 : 4 : 3.

22. First take 21/2, 31/3

LCM of 2,3  is 6
 21/2 = (23)1/6 = (8)1\6

31/3 = (32)1/6 = (9)1/6

 31/3 > 21/2

Now take
31/3 and 81/8

LCM of 3,8 is 24
31/3 = (38)1/24

(81/8) = (83)1/24

definately
38 > 83

 31/3 > 81/8

now take
31/3 and 91/9

LCM of 3,9 is 9
31/3 = (33)1/9 = 271/9

91/9

 31/3 > 91/9

 31/3 is greatest.
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23. N1= x
N2 = x – 4
x(x – 4) = 21
x2 – 4x – 21 = 0
x2 – 7x + 3x – 21 = 0
x(x – 7) + 3(x – 7) = 0
(x + 3)(x – 7) = 0
x = – 3 or 7
N1 = 7
N2 = 3

3
2

3
1

3
2

3
1

N–N

NN 
 = 

27–343

27343 
 = 

316

370
 = 

158

185

24.

A E B

CD a

a

b b

b

2x x

x
2x

Draw CE || AD
 AECD in ||rm

CEA = 2x
[opposite angles of a parallelogram are equal]
CEA = ECB + EBC
ECB = 2x – x = x
 EC = EB
 AB = AE + EB

= a + b.

25. Let the three connsecutive odd numbers are  2x + 1, 2x + 3 and 2x + 5.
 Sum = 2x + 1 + 2x + 3 + 2x + 5 = 6x + 9
Now, squares between 200 and 400 are 225, 256, 289, 324 and 361.
But x will be positive integer when 6x + 9 is equal to 225.

 225  = 15.

26. By direct method

0. 63.1  = 
990

1163 

= 
990

162
 = 

55

9

27. 3x

1
 + 3y

1
 = 33

33

yx

yx 
 = 3

3

)xy(

)yx(xy3)yx( 

= 3

3

b

ba3a 
= 3

3

b

ab3a 

28. Given aman = amn  am + n = amn.
 m + n = mn ...(i)
m(n – 2) + n (m – 2) = 2mn – 2(m + n)

= 2[mn – (m + n)]
= 0
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29. Total sum = Rs.225
Rs. 1 coins :  50 paise coins : 15 paise coins
3 : 4 : 5
Let 1 Rs. coins = 3x
50 paise coins = 4x
x paise coins = 5x

Total sum = 3x + 4 × 
100

50.
+ 5x

100

25.
 = 225

 3x + 2x + 
4

5
x = 225 

4

x25
 = 225  x = 36.

25 paise coins = 36 × 5 = 180

30. x = 
23

23





Multiply & divide by 23 

x = 
)23)(23(

)23( 2




 = 5 + 62 , y = 1

y3x

yx




 = 
3625

1625




 = 

622

624




 = 

16

26





By rationalisation

16

26




 × 

)16(

)16(




 = 

5

46 

31. Let 5614   = a + b

We can write 14 + 6 5  = 9 + 5 + 2  3  5

 = 32 + ( 5 )2 + 2 3  5

= 2)53( 

5614   = 2)53(   = 3 + 5 = a + b

By comparision
a = 3, b = 5.
Hence, a + b = 8

32. 





 

n

1
1 











1n

1
1 











2n

1
1 .... 






 

n2

1
1

           = 





 

n

1n








1n

n











2n

1n
.... 











1n2

2n2






 

n2

1n2
= 

n2

1n 

33. x = 
ba

ab4

 
a2

x
=

ba

b2




a2x

a2x




= 
ab

b3a




...(i)

[By componendo dividendo]
Similarly


b2

x
=

ba

a2




b2x

b2x




= 
ba

ba3




...(ii)
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[By componendo dividendo]
By equation (i) & (ii)

a2x

a2x




 + 
b2x

b2x




= 
ab

ba3b3a




= 
ab

a2b2




 = 2

34. Let side of square = a
radius of circle = r.
From OEB
OEB is right angled triangle
Applying pythagoroes theorem
OE2 + EB2 = OB2

2

2

a








 + 

2

2

a








 = r2

2
4

a2

 = r2

a2 = 2r2

a = 2 r2.

squareofArea

circleofArea
 = 2

2

a

r
= 2

2

r2

r
 =  : 2

35.
249169

3925681





= 
2713

39169




= 

4

64
= 

2

8
= 4.

36. If ax = b, by = c, cz = a,
 ax = b
 (cz)x = b
 czx = b  (by)zx = b
 bxyz = b  xyz = 1

37. (13  + 23 + 33 + 43)32  = 1

(1 + 8 + 27 + 64)3/2 = 
x

1

(100)3/2 = 
x

1

1000 = 
x

1
 x = 

1000

1

38. Let angle = x
Complement of angle = 90 – x
Supplement of angle = 180 – x
From question
7(90 – x) = 3(180 – x) – 10
4x = 100
x = 25º

39. V = a × b × c = abc ...(i)
S = 2(ab + ac + bc) ...(ii)
Divide (ii) by (i)[(ii) esa (i) ls Hkkx nsus ij]

                   
V

S
 = 

abc

)bcacab(2 


V

S
 = 2 






 

a

1

b

1

c

1
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40. Let side = a.
Triangle PQR is equilateral
PQ = PR = QR = a
PRQ = 60º(PQR is equilateral)
In PRS
PR = RS
PSR = SPR = x
(angle opp. toequal sides are also equal)

= x
PRS = 60 + 90 = 150º
x + x + 150º = 180º (sum of angle of PRS)
2x = 30º
x = 15º

42.
13

500
 = 38

13

6

38 nos are exactly divisible by 13.

43. One no. × other no. = LCM × HCF of the nos.
¼,d la[;k × nwljh la[;k = nksuksa la[;kvksa ds y-l-i- × nksuksa la[;kvksa ds e-l-i-½

Let other no. be y .
K × y = (a + b) . K(a – b)
y = (a + b)(a – b) = a2 – b2

44. L.C.M. ¼y- l- i-½ 
2

3
, 

6

10
, 

4

15
 will be

L.C.M. of the fraction= atorminDenotheof.F.C.H

numeretortheof.M.C.L

L.C.M. = 
2

30
 = 15

45.

x x

48

Given x + x + 48 = 80
or, 2x = 80 – 48 or, 2x = 32 or, x = 16

46. 8

Side of the square ¼oxZ dh Hkqtk½ = 
2

8
 = 24

Area of the square ¼oxZ dk {ks=kQy½

=  224 = 32 cm2

47.
2

1
 : 

3

2
: 3

Multiply there ratios by 6
¼bu vuqikrks dks 6 ls xq.kk djus ij½

2

1
 × 6 : 

3

2
 × 6 : 3 × 6    or,, 3 : 4 : 18

First part ¼igyk Hkkx½ = )1843(

3

 × 391= 
25

3
× 391 = 

25

1173
 = 46.92
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48. We take an example of a right angle triangle. ¼ledks.k f=kHkqt dk mnkgj.k ysrs gSaA½

B Cx

y

A

Area of triangle ABC = 
2

1
 × x × y

¼ ABC dk {ks=kQy½

If sides are doubled, then area of new triangle = 
2

1
¼2x) × (2y)

= 4 





)y)(x(

2

1

= 4(Area of original triangle)

= 4¼ewy f=kHkqt dk {ks=kQy½

49. Expanding both sides
¼nksuksa vksj foLrkj djus ij½

(a3)2 + 2a3b3 + (b3)2 = (a2)3 + (b2)3 + 3a2b2(a2 + b2)
a6 + b6 + 2a3b3 = a6 + b6 + 3a2b2(a2 + b2)

or, 22

33

ba3

ba2
 = a2 + b2 or, 

3

2
= 

ab

ba 22 

50. 13213

33

xy)xy(yx

yx







= 

3223

33

xy

1

yx

1

yx

1
y

1

x

1





= 

33

22

33

33

yx

xxyy

yx

xy





 = 22

33

xxyy

xy





= 22

22

xxyy

)xxyy)(xy(




= y – x.

Solu-(81 to 83)
(81). The term of the series are

previous term x1 + 2, x2 + 1, x3 + 4, x4 + 3, x5 + 6.... and so on.

(82).  There is gap of two letters between first and second, second and third letters of each term and third and
fourth letter of each term are consecutive. So, the missing term would be SVYZ.

(83). Half of the difference of top & bottom is the middle number in that column.

85. A B C D E F G H I J K L M N O P Q R S T U V W X Y Z

     3              6               3                  9
Clearly, in the letter series AELPZ, the number of letter skipped in between adjacent letters in the series are
multiples of three.
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86. 'There were all sparrows but six’ means that six birds were not sparrows but only pigeons and ducks.
Similarly, number of  sparrows + number of ducks = 6 and number of sparrows + number of pigeons = 6.
This is possible when there are 3 sparrows, 3 pigeons and  3 ducks i.e. 9 birds in all.

87. A’s new position is 11th from left. But it is the same as B’s earlier position which is 9th from the right. Then
the total number of people are = (rank from left + rank from right) – 1
= (9 + 11) – 1 = 19

88. For determining the dates, we find the day on 1st Oct, 1975.
1600 years have ‘0’ odd days..................(A).
300 years have ‘01’ odd days..................(B).
74 years have (18 leap years + 56 ordinary years)
2 × 18 + 1 × 56 = 92 odd days

= ‘01’ odd days.....(C)
Days from 1st January to 1st Oct., 1975
1st Jan – 30 June + 1st July to 1st Oct.
181 + 31 + 31 + 30 + 1 = 274 days

= ‘01’ odd days......(D) (274/7= 01 days)
Adding (A) + (B) +(C)  +(D) =  0 + 01 +01 +01 = '03' odd days
Wednesday( 1st Oct), hence 7,14,21,28 Oct. will Tuesday fall.

Solu-(91 to 93) :
(91). 94, 166, 258, ?, 4912
Each number is in two parts. The first part is square of consecutive number 3, 4, 5, ........
(3)2 (4)2 (5)2 (6)2 (7)2

9 4 16   6 25    8 36  10 49    12
4        6         8       10        12

The second part is the sequence of numbers with difference +2, like 4, 6, 8, .......
Hence, the required number is 3610.

(92). The given sequence is a combination of two series
I. XBI, VZG, ?
II. JNU, HLS

In Ist series first and second letter of each term are moved two steps backward and third letter of each term
is moved two steps forward. So, the missing term would be TXE.

93. (7 + 5 + 9) × 3 = 63
(11 +  3 + 6) × 2 = 40
(7 + 18 + 11) × 4 = 144

94. Opposite alphabet

95. The order will be Mr. Gupta,Mr. Bhatia,Mr. Sharma,Mr. Bhasin,Mr. Lal & Mr. Sachdeva

96. (n + 1) times in n days

97. As per the question
1 means ‘raise to the power’
 means divide
Thus, 62 ÷ 4 = 9

98. Vidhya’s rank 7th from the top. Divya is 3rd rank behind Vidhya. So, Divya’s rank will be 10th from the top.
Vidhya is 7th ranks ahead of Medha so, Medha’s ranks will be 17th from the top. Sushma is 32 ranks behind
Medha so, Sushma’s rank from the top will be 49th and 4th from the bottom. Hence, total number of students
= (49 + 4) – 1 = 52

99. Clearly, we will consider the following matches :
(i) matches of first player with other 4 players ;
(ii) matches of second player with 3 players other than the first player ;
(iii) matches of third player with 2 players other than the first and second players.
And so on,
So, number of matches played during the tournament = 4 + 3 + 2 + 1 = 10.
Hence, the answer is (B)
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SAMPLE TEST PAPER-II
(For Class-XI Appearing / Passed Students)

Course : VISHWAAS (JF)

No. of 
Ques

Correct Wrong Total

1 to 50
PART-I 

(Maths)
Single Choice Questions  (SCQ) (dsoy ,d fodYi lgh) 50 3 0 150

51 to 65
PART-II 

(Physics)
Single Choice Questions (SCQ) (dsoy ,d fodYi lgh) 15 3 0 45

66 to 80
PART-III 

(Chemistry)
Single Choice Questions  (SCQ)  (dsoy ,d fodYi lgh) 15 3 0 45

81 to 100
PART-IV

(Mental Ability)
Single Choice Questions  (SCQ)  (dsoy ,d fodYi lgh) 20 3 0 60

S.No. Subject Nature of Questions
Marks to be awarded

PART - I (Hkkx - I)
SECTION – 1 : (Maximum Marks : 150)

[kaM - 1 : (vf/kdre vad : 150)
 This section contains FIFTY questions
 Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four option is correct
 For each question, darken the bubble corresponding to the correct option in the ORS
 Marking scheme :

+3  If only the bubble corresponding to the correct option is darkened
  0  If none of the bubble is darkened
  0  In all other cases

 bl [kaM esa ipkl iz'u gSaA

 izR;sd iz'u esa pkj fodYi (A), (B), (C) rFkk (D) gSaA bu pkj fodYiksa esa ls dsoy ,d fodYi lgh gSA

 izR;sd iz'u esa] lgh fodYi ds vuq:i cqycqys dks vks- vkj- ,l- esa dkyk djsaA

 vadu ;kstuk :
+3  ;fn flQZ lgh fodYi ds vuq:i cqycqys dks dkyk fd;k tk,A

  0  ;fn dksbZ Hkh cqycqyk dkyk u fd;k gksA

  0  vU; lHkh fLFkfr;ksa esa

1. In the following rational numbers, x is a positive integer. Which among these is the least ?
fuEufyf[kr ifjes; la[;kvksa esa x ,d /kukRed la[;k gS] buesa ls dkSu lcls NksVh gS \

(A) 
3

x
(B) 

4

x
(C) 

5

x
(D) 

6

x

2. If 5614   = a+ b , then find value of a + b.

;fn 5614   = a+ b , rks a + b dk eku gksxk&

(A) 3 + 5 (B) 53 (C) 8 (D) 55

3. The product of







 


























 

n2

1
1.......

2n

1
1

1n

1
1

n

1
1  is equal to –







 


























 

n2

1
1.......

2n

1
1

1n

1
1

n

1
1  ds xq.kuQy ds cjkcj gksxk&

(A) 
n2

1n 
(B) 

n2

1
(C) 

1n

n2


(D) 

n

1
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4. Two wires 15 cm and 25 cm in length are to be cut into smaller pieces of equal length. What can be
maximum length of each smaller piece ?
nks rkj ftudh yEckbZ Øe'k% 15 lseh rFkk 25 lseh gS] dks leku yEckbZ ds NksVs Hkkxksa eas dkVk tkrk gS] rks izR;sd NksVs Hkkx

dh vf/kdre yEckbZ gksxh &

(A) 8 (B) 4 (C) 5 (D) 6

5. Mean of salary of 10 employees is Rs. 5000. If salary of employees are Rs. 3000. Rs. 4000, Rs. 5000,
Rs. 6000, Rs. x, Rs. 7000, Rs. 8000, Rs. 3800, Rs. 2200 and Rs. 9000 then value of x is :
nl deZpkfj;ksa ds osru dk ek/; 5000 :- gSA ;fn deZpkfj;ksa dk osru 3000 :- 4000 :-, 5000 :-, 6000 :-, x :-,

Rs. 7000 :-, 8000 :-, 3800 :-,  2200:- vkSj 9000 :- gks rks x dk eku gS &

(A) 2000 (B) 3000 (C) 4000 (D) 5000

6. Find the remainder when  – 4x + 4 – 4x3 + x4 is divided by 2x – 2 + x2 .
– 4x + 4 – 4x3 + x4 dks 2x – 2 + x2  ls foHkkftr djus ij 'ks"kQy gksxkA

(A) 12x + 24 (B) – 44x + 32 (C) 20x + 24 (D) – 20x + 32

7. If radii of two cones are in the ratio 3 : 1 and heights are in the ratio 1:3, then the ratio of their volumes is:
;fn nks 'kadqvksa dh f=kT;kvksa dk vuqikr 3 : 1 gSa vkSj Å¡pkbZ;ksa esa 1:3 vuqikr gSa] rks muds vk;ruksa dk vuqikr gksxk&

(A) 3 : 1 (B) 2 : 1 (C) 1 : 3 (D) 1 : 2

8. The coordinates of the point which lies on  y - axis at a distance of 4 units in negative direction of y-axis is:
ml fcUnq tks y - v{k dh _.k fn'kk esa 4 bdkbZ nwjh ij gS] ds funsZ'kkad gS  :
(A) (0, 4) (B) (4, 0) (C) (0, – 4) (D) (– 4, 0)

9. How many zeroes are there in the product of 1 × 2 × 3 × 4 ......49 × 50 :
1 × 2 × 3 × 4 ......49 × 50 ds xq.kuQy esa fdrus 'kwU; (0) gksaxsA

(A) 7 (B) 8 (C) 10 (D) None of these  (dksbZ ugh)

10. If a cos + b sin  = 3 and a sin – b cos  = 4, then the value of a2 + b2 is :
;fn a cos + b sin  = 3 vkSj a sin – b cos  = 4, rks  a2 + b2 dk eku gS &

(A) 9 (B) 16 (C) 25 (D) None of these  (dksbZ ugh)

11. If sin + cos = 1, then sincos is equal to :
;fn sin + cos = 1 gks] rks sincos cjkcj gS :

(A) 0 (B) 
13

1


(C) 1 (D) 

31

21





12. If 
2

9

3

5

1

4







 xxx
 then the value of x is :

;fn
2

9

3

5

1

4







 xxx
 gks rks x  dk eku gksxkA

(A) – 7 (B) 7/2 (C) 7 (D) – 14

13. In the figure, F is taken on side AD of the square ABCD. CE is drawn perpendicular to CF, meeting AB
extended to point E. If the area of CEF = 200 cm2 and area of square ABCD = 256 cm2, then the length
(in cm) of BE is :
uhps nh x;h vkd`fr esa oxZ ABCD dh Hkqtk  AD ij dksbZ fcUnq F fy;k tkrk gS  js[kk  CE,  Hkqtk  CF ij yEcor~  [khph

tkrh gS tks AB dks vkxs c<+kus ij fcUnq E ij feyrh gSA ;fn CEF dk {ks=kQy 200 oxZ lseh rFkk oxZ  ABCD dk {ks=kQy

256 oxZ lseh gks rks  BE dh yEckbZ ( lseh esa) gS

(A) 10 (B) 11 (C) 12 (D) 16
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14. The L.C.M. of two numbers is (a+b) and their H.C.F. is K(a–b). If one of the numbers is 'K' then other number is
;fn nks la[;k,¡ ftudk y-l-i- (a+b) o e-l-i- K(a–b) gSA ;fn ,d la[;k 'K' gks rks nwljh la[;k gksxh&

(A) Ka/b (B) Kab (C) a2 – b2 (D)  baK

ba





15. If x4 + px3 + 2x2 – 3x + q is divisible by x2 – 1, then the values of p & q will be ?
;fn x4 + px3 + 2x2 – 3x + q,   x2 – 1 ls foHkkftr gS, rc p ,oa q dk eku gksxk ?
(A) 1, – 1 (B) 2, – 1 (C) 2, – 2 (D) 3, – 3

16. You are given the five numbers p, q, r, s, t. If the average of p and t is 7, and if the average of q, r and s is 12,
what is the average of all five number ?
vki dks p, q, r, s, t ik¡p la[;k,s nh xbZ gSA ;fn p o t dk vkSlr 7 gks, rFkk ;fn q, r o s dk vkSlr 12 gks] rks lHkh ik¡p

la[;kvksa dk vkSlr gksxk &

(A) 5 (B) 9.5 (C) 10 (D) 19

17. In the given fig.  AB || MN, If PA = x – 2, PM = x ; PB = x – 1 and PN = x + 2, then the value of ‘x’ is :
fn;s x;s fp=k esa AB || MN, ;fn PA = x – 2, PM = x ; PB = x – 1 rFkk PN = x + 2, rks ‘x’ dk eku gksxk &     

M

P

N

A B

(A) 2 (B) 3 (C) 4 (D) 5

18. The equation x + 2y = 4 and 2x + y = 5
(A) Are consistent and have a unique solution (B) Are consistent and have infinitely many solution
(C) Are inconsistent (D) Are homonogenous linear equations.
lehdj.k x + 2y = 4 rFkk 2x + y = 5 ds fy, fuEu esa ls dkSulk fodYi lR; gSA

(A) laxr rFkk ,d vf}rh; gy (B) laxr rFkk vuUr gy

(C) vlaxr (D) le?kkrh; js[khd lehdj.k

19. In the given figure, DE || BC and AD : DB = 5 : 4, find 
)CFB(area

)DFE(area




.

A

CB

D E

Ffn;s x;s fp=k esa DE || BC rFkk AD : DB = 5 : 4, rks 
)CFB(area

)DFE(area




 dk eku gksxk

(A) 5 : 9 (B) 25 : 16
(C) 25 : 81 (D) None of these   buesa ls dksbZ ugha

20. If factors of Z2 + Z – 6 = 0 are Z + a and Z + b then the value of a3 + b3  is
;fn Z2 + Z – 6 = 0 ds xq.ku[k.M  Z + a o Z + b gks rks  a3 + b3  dk eku gksxk %

(A) – 19 (B) 35 (C) 19 (D) – 35

21. The value of 







1x

1
–1 








 2x

1
–1 








 3x

1
–1  ...... 








100x

1
–1  is equal to :









1x

1
–1 








 2x

1
–1 








 3x

1
–1  ...... 








100x

1
–1  dk eku gS :

(A) x + 
100

1
(B) 

100x

1–x


(C) 

100

1
(D) 

100x

x



22 If cos A + cos2 A = 1. then the  value of sin2 A + sin4 A is :
;fn cos A + cos2 A = 1. rks sin2 A + sin4 A dk eku gksxk %

(A) 1 (B)
2

1
(C) 2 (D) 3

23. If a + b = 12, ab =17 then the value of (4 + a) (4 + b) is –
;fn a + b = 12, ab =17 rks] (4 + a) (4 + b) dk eku gksxk&

(A) 61 (B) 64 (C) 81 (D) 74
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24. The angles of the triangles ABC and DEF are given as follows : A = 900, B = 300, D = 900 and
E = 300. If the side BC is twice the side EF, which of the following statement is true ?
f=kHkqt ABC rFkk DEF ds dks.k fuEu gSaA  A = 900, B = 300, D = 900 rFkk E = 300 ;fn BC ,EF dh nwxquk gks rks fuEu

esa ls dkSulk dFku lR; gSa %

(A) Sin B = 2 Sin E (B) Sin E = 2 Sin B (C) Sin B = Sin E (D) Sin A = Sin B

25. The square root of (x2 + 4x + 4)(x2 + 6x + 9) is :
(x2 + 4x + 4)(x2 + 6x + 9) dk oxZewy gS

(A) x2 + 2x + 4 (B) x2 + 24x + 16 (C) x2 + 5x + 6 (D) x2 + 6x + 8

26. The values of x satisfying equation 71+x + 7x–1 = 50, are/ is :
x ds dkSuls/dkSulk eku lehdj.k 71+x + 7x–1 = 50 dks lUrq"V djsxk %

(A) 0 (B) 2 (C) 1 (D) All of these  mijksä lHkh

27. The airthmetic mean of the following frequency distribution is 25.

Class 0-10 10-20 20-30 30-40 40-50

Frequency 16 p 30 32 14

Find the value of p
(A) 20 (B) 28 (C) 30 (D) 31

fuEu ckjEckjrk lkj.kh dk ek/; 25 gS] rks p dk eku gksxkA .

oxZ 0-10 10-20 20-30 30-40 40-50

vkof̀Ùk 16 p 30 32 14

(A) 20 (B) 28 (C) 30 (D) 31

28. In this figure, AOB is a quarter circle of radius 10 cm and PQRO is a
rectangle of perimeter 26 cm. The perimeter of the shaded region is :     

B

QR

O AP

fn;s x, fp=k esa AOB ,d pkSFkkbZ o`Ùk gS ftldh f=kT;k 10 lseh- rFkk PQRO ,d

vk;r gS ftldk ifjeki 26 leh- gSA Nk;kafdr Hkkx dk ifjeki gksxk :
(A) 13 + 5 (B) 17 + 5
(C) 7 + 10 (D) 7 + 5

29. If x = a sec  + b tan and y = a tan  + b sec , then the value of x2 – y2 is -
;fn x = a sec  + b tan rFkk y = a tan  + b sec , gks] rks  x2 – y2 dk eku gS&

(A) a2b2 (B) a2 + b2 (C) a2 – b2 (D) 1

30. If A + B = 90º and A = 2B then the value of cos 2B is -
;fn A + B = 90º rFkk A = 2B gks] rks cos 2B dk eku gS &

(A) –
2

1
(B)

2

1
(C) 

2

3
(D) 1

31. The radius of a metallic cylinder is 2 cm and is of height 6 cm. If it is melted to form a cone whose radius is
3 cm, the height of the cone is -
,d /kkrq ds csyu dh f=kT;k 2 lseh rFkk Å¡pkbZ 6 lseh gSA ;fn bls fi?kykdj ,d 'kadq cuk;k tkrk gS ftldh f=kT;k

3 lseh gks] rks 'kadq dh Å¡pkbZ gSaA

(A) 8 cm (B) 9 cm (C) 12 cm (D) 24 cm

32. What are the values of a and b for which the following system of linear equations has infinte solution
2x – 3y = 7 ; (a + b) x – (a + b – 3) y = 4a + b
fuEu jsf[kd lehdj.k esa vuUr gy ds fy;s a ,oa b dk eku Kkr fdft;sA

2x – 3y = 7 ;     (a + b) x – (a + b – 3) y = 4a + b
(A) a = – 3, b = – 1 (B) a = – 1, b = – 3 (C) a = – 5, b = – 1 (D) a = – 1, b = – 5

33. Give two similar triangles one of which has twice the perimeter of the other, Find the ratio of their areas ?
nks lekUrj f=kHkqtksa esa izFke f=kHkqt dk ifjeki nwljs dk nksxquk gS rks muds {kS=kQy dk vuqikr gksxkA

(A) 2 (B) 4 (C) 2 (D) 2 2
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34. The value of tan 15º tan 25º tan 45º tan 65º tan 75º is :
tan 15º tan 25º tan 45º tan 65º tan 75º  dk eku gS

(A) 0 (B) 1 (C)  – 1 (D) None of these (dksbZ ugha)

35. If one root of x2 – 4x + k = 0 is 6 then the value of k is :
;fn x2 – 4x + k = 0, dk ,d ewy 6 gS] rks k dk eku gS :
(A) – 12 (B) 2 (C)  – 2 (D) 12

36. The expression 2

222222222222

)byax(

)ybxb2xa(ay)ybya2xa(bx




 is equal to :

O;atd 2

222222222222

)byax(

)ybxb2xa(ay)ybya2xa(bx




 cjkcj gS &

(A) a(x + y) (B) bx + ay (C) ax + by (D) b(x + y)

37. A farmer divides his herd of x cows among his 4 son's such that first son gets one-half of the herd, the second
son gets one fourth, the third son gets one-fifth and the fourth son gets 7 cows, then the value of x is :
,d fdlku viuh x xk;ksa ds lewg dks vius pkj iq=kksa esa bl izdkj ck¡Vrk gS fd izFke iq=k dks lewg dk vk/kk Hkkx feys] f}rh;

iq=k dks ,d&pkSFkkbZ izkIr gks] r`rh; iq=k dks ik¡pok Hkkx izkIr gks rFkk pkSFks iq=k dks 7 xk;sa feys] rks xk;ksa dh la[;k x gS :
(A) 100 (B) 140 (C) 160 (D) 180

38. In a given figure in trapazium ABCD if AB || CD then value of x is :
layXu vkÑfr esa leyEc ABCD esa ;fn AB || CD gks rks x dk eku gksxk &:  A B

D C

2 x–2

2x+5 5

O(A) 
8

29
(B) 

29

8

(C) 20 (D) 
20

1

39. A girl of height 120 cm is walking from the base of a lamp-post at
a speed to 1.2 m/s. If the lamp is 3.6 m above the ground, the
length of her shadow after 4 seconds is :
,d yM+dh ftldh yEckbZ 120 cm gS og 1.2 m/s dh xfr ls ,d ysEiiksLV

ftldh Å¡pkbZ vk/kkj ls 3.6 m gS] ls py gh gS] 4 lsd.M ds ckn mldh

Nk;k dh yEckbZ gksxhA    
(A) 1.6 m. (B) 2.2 m.
(C) 2.4 m. (D) 2.6 m.

40. The graph of  y = P(x) is given in fig below, The number of zeroes of P(x) will be :
xzkQ esa izR;sd ds fy, p(x) ds 'kwU;kadksa dh la[;k Kkr djksaA

(A) 2

(B) 3

(C) 4

(D) 5

41. If , are the zeros of the polynomial f (x) = ax2 + bx + c then the value of 


+ 


  :

;fn , O;atd f (x) = ax2 + bx + c ds 'kqU;kad gSa] rks 


+ 



 dk eku gksxk :

(A) 
b

a
(B) 

c

a
(C) b2 – 2ac (D) 

ac

ac2b2 
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42. If (a-5)2 + (b-c)2 + (c-d)2 + (b+c+d-9)2 = 0, then the value of (a + b + c) (b + c + d) is :
;fn (a-5)2 + (b-c)2 + (c-d)2 + (b+c+d-9)2 = 0, gks]rks (a + b + c) (b + c + d) dk eku gS %

(A) 0 (B) 11 (C) 33 (D) 99

43. A circle is inscribed in an equilateral triangle of side 'a' cm. The area (in cm2) of a square inscribed in the
circle is :
Hkqtk a lseh okys fdlh leckgq f=kHkqt ds varxZr ,d o`Ùk cuk gqvk gSA o`Ùk ds vraxZr cus oxZ dk {ks=kQy ¼lseh2 esa½ gS %

(A) a2/6 (B) a2/3 (C) 3a2/4 (D) a2/12

44. The probability of getting a number greater than 2 by throwing a fair dice is :
,d U;k;;qDr ik¡ls dks Qsadus ij 2 ls vf/kd vkus dh izkf;drk gS :
(A) 2/3 (B) 1/3 (C) 1 (D) 3/5

45. If 1 is added to the denominator of a fraction, it becomes 







2

1
 and if 1 is added to the numerator, the fraction

becomes 1. The fraction is :

fdlh fHkUu ds gj esa  '1' tksM+us ls fHkUu 







2

1
 gks tkrk gS rFkk va'k esa 1 tksM+us ls fHkUu 1 gks tkrk gS] fHkUu gS :

(A) 
7

4
(B) 

9

5
(C) 

3

2
(D) 

11

10

46. In the given equilateral ABC; D, E and F are the mid points of sides BC, AB and BD
respectively. If the area of the BEF is 25 sq. cm then area of ABC is :
fn, x, leckgq ABC esa D, E rFkk F Øe'k% BC, AB rFkk BD ds e/; fcUnq gSaA ;fn BEF dk

{ks=kQy 25 oxZ lseh gS] rks ABC dk {ks=kQy gS :     

(A) 25 sq. cm (B) 50 sq. cm

(C) 100 sq. cm (D) 200 sq. cm

47. F(x) is a polynomial in x. When F(x) is divided by (x – 2), the remainder obtained is 3, when the same
polynomial is divided by (x – 3), the remainder obtained is 2. What is the remainder when F(x) is divided by
(x – 3) (x – 2) ?
F(x) ,d cgqin gSA tc F(x) dks (x – 2) ls foHkkftr fd;k tkrk gS rks 'ks"kQy 3 izkIr gksrk gS vkSj mlh cgqin dks

(x – 3), ls foHkkftr djus ij 'ks"kQy 2 izkIr gksrk gSA cgqin F(x) dks (x – 3) (x – 2) ls foHkkftr djus ij 'ks"kQy D;k gksxk\

(A) – x + 5 (B) – 
3

5
x + 7 (C) 0 (D) 5

48. If 



sin1

cos
 – 




cos

sin–1
 = 2k then the value of k is -

;fn 



sin1

cos
 – 




cos

sin–1
 = 2k rks k dk eku gS &

(A) 0 (B) 1 (C)  
2

1
(D) 2

49. If sin(A + B) = 
2

3
, cos(A – B) = 

2

3
 and 0 < A + B   90°, if A > B then the value of A and B are :

;fn sin(A + B) = 
2

3
, cos(A – B) = 

2

3
 o  0 < A + B   90°, A > B gks rks A A o B dk eku gksxk

(A) A = 45°, B = 15° (B) A = 60°, B = 30° (C) A = 0°, B = 30° (D) A = 30°, B = 0°

50. If the zero of the polynomial f(x) = k2x2 – 17x + k + 2 where k > 0, are reciprocal of each other, then the value
of k is :
;fn cgqin f(x) = k2x2 – 17x + k + 2 tgk¡ k > 0 gS] ds 'kwU;d ,d nwljs ds O;qRØe gS] rks k dk eku gksxk&

(A) 2 (B) – 1 (C) – 2 (D) 1
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PART - II (Hkkx - II)
SECTION – 1 : (Maximum Marks : 45)

[kaM - 1 : (vf/kdre vad : 45)
 This section contains FIFTEEN questions
 Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four option is correct
 For each question, darken the bubble corresponding to the correct option in the ORS
 Marking scheme :

+3  If only the bubble corresponding to the correct option is darkened
  0  If none of the bubble is darkened
  0  In all other cases

 bl [kaM esa ianzg iz'u gSaA

 izR;sd iz'u esa pkj fodYi (A), (B), (C) rFkk (D) gSaA bu pkj fodYiksa esa ls dsoy ,d fodYi lgh gSA

 izR;sd iz'u esa] lgh fodYi ds vuq:i cqycqys dks vks- vkj- ,l- esa dkyk djsaA

 vadu ;kstuk :
+3  ;fn flQZ lgh fodYi ds vuq:i cqycqys dks dkyk fd;k tk,A

  0  ;fn dksbZ Hkh cqycqyk dkyk u fd;k gksA

  0  vU; lHkh fLFkfr;ksa esa

51. In the given circuit, the equivalent resistance between points A and B will be :
fn;s x;s ifjiFk esa]  A o B fcUnqvksa ds e/; rqY; izfrjks/k gksxk %

(A) 
3

8
R (B) 4 R (C) 6 R (D) 10 R

52. If the length of a resistance wire is doubled and radius is reduced to half, then the specific resistance of the
wire as compared to previous value will be :
(A) four times (B) eight times (C) half (D) unchanged
;fn izfrjks/k rkj dh yEckbZ nqxquh rFkk f=kT;k vk/kh dj nh tk;s rks fof'k"B izfrjks/k igys dh rqyuk esa gksxk %

(A) pkj xquk (B) vkB xquk (C) vk/kk (D) vifjofrZr

53. A piece of wire of resistance 4 is bent through 180º at its mid point and the two free ends are connected
together, then resistance is :
4 dk izfrjks/k rkj e/; fcUnq ls 180º ij eksM+k tkrk gS vkSj nksuksa eqä fljs vkil esa tksM+s tkrs gSa rks mudk

izfrjks/k gksxk %

(A) 1  (B) 2  (C) 5  (D) 8 

54. A uniform wire of resistance R is uniformly compressed along its length, until its radius becomes n times
the original radius. Now, the resistance of the wire becomes :
,d le:i rkj dk izfrjks/k R gS ftls yEckbZ ds vuqfn'k leku :i ls laihfM+r djrs gSaA tc bldh f=kT;k izkjfEHkd f=kT;k

dh n xquh gks tk;s rks rkj dk izfrjks/k gks tk;sxk %

(A) R/n (B) n R (C) R/n2 (D) R/n4

55. An institute uses 20 tubelights of 60W each, 15 fans of 40W each and 2 table lamps of 100W each for
5 hours a day. How many units of electricity are used in the month of April ?
(A) 250 kWh (B) 300 kWh (C) 200 kWh (D) 1000 kWh

,d laLFkku esa 60 okV dh 20 V~;wcykbZV] 40 okV ds 15 ia[ks rFkk 100 okV ds nks Vscy ysEi izfrfnu 5 ?kaVs pyk;s tkrs gSA

vizsy ekg esa fdruh ;wfuV fo|qr O;; gksxk %

(A) 250 fdyksokV ?kaVk (B) 300 fdyksokV ?kaVk (C) 200 fdyksokV ?kaVk (D) 1000 fdyksokV ?kaVk
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56. A bar magnet is moved between two coaxial coils A and B, as shown in figure. The end planes of two coils
facing the magnet due to induction will behave :
fp=kkuqlkj ,d NM+ pqEcd ladsUnzh; dq.Mfy;ksa  A o B ds e/; xfr djrh gSA dq.Mfy;ksa ds lhekUr ry ij pqEcdh; /kqzo

izsfjr gksxsaA

(A) North pole in both the coils A and B
(B) South pole in both the coils A and B
(C) North pole in coil A and South pole in coil B
(D) South pole in coil A and North pole in coil B
(A)  A o B nksuksa dq.Mfy;ksa esa mÙkjh /kqzo

(B) A o B nksuksa dq.Mfy;ksa esa nf{k.k /kqzo

(C) A dq.Myh esa mÙkjh /kqzo rFkk B dq.Myh esa nf{k.kh /kqzo

(D) A dq.Myh esa nf{k.k /kqzo rFkk B dq.Myh esa mÙkjh /kqzo

57. A copper wire ring is suspended vertically, on bringing a bar magnet towards ring, the ring will :
,d rk¡cs ds rkj dh oy; ¼fjax½ Å/okZ/kj yVdkbZ xbZ gS] ,d NM+ pqEcd dks mlds fudV ykus ij oy; %

(A) move towards magnet
(B) move away from magnet
(C) remains stationary
(D) rotate with respect to suspension fibre
(A) pqEcd dh rjQ xfr'khy gksxh

(B) pqEcd ls nwj gVsxh

(C) fLFkj jgsxh

(D) vkWycu fcUnq ds lkis{k ?kwesxh

58. An proton is moving with velocity 104 m/s in a magnetic field of 5 tesla. The maximum force on proton is :
(A) 8 × 10–15 N (B) 104 N (C) 1.6 × 10–19 N (D) 5 × 104 N
,d bysDVªkWu 5 Vslyk ds pqEcdh; {ks=k esa 104 eh-/ls- ds osx ls xfr'khy gSA bysDVªkWu ij vf/kdre~ cy gS-

(A) 8 × 10–15 U;wVu (B) 104  U;wVu (C) 1.6 × 10–19  U;wVu (D) 5 × 104  U;wVu

59. The radius of a circular wire is 0.5 m and the current is 10 A. The magnitude of magnetic field at the centre
of the circular wire is :
,d o`Ùkh; rkj dh f=kT;k 0.05 ehVj o /kkjk 10 ,fEi;j gSA o`Ùkh; rkj ds dsUnz ij pqEcdh; {ks=k dk ifjek.k gS %

(A) 12.57 × 10–6  T (B) 12.57 × 10–5  T (C) 12.57 10–4 T (D) 12.57 × 10–3 T

60. A wire of  length is placed in a magnetic field B, If the current in the wire is I, then maximum magnetic force
on the wire is :

  yEckbZ dk ,d rkj pqEcdh; {ks=k B esa j[kk gqvk gS, ;fn rkj esa /kkjk I gks, rks rkj ij vf/kdre~ pqEcdh; cy gksxk–

(A) B  (B) 
I

B
(C) 

B

I
(D) 

B

I
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61. Two parallel plane mirrors A and B are placed at a separation 10 cm as shown in figure. A ray incident on the
cornerof mirror B at an angle of incidence 45º. Find the number of times this rays is reflected from mirror A:
fp=k esa n'kkZ;s vuqlkj nks lekUrj lery niZ.k ijLij 10 lseh- nwjh ij j[ks gSA ,d fdj.k niZ.k B ds dksus ij 45º ds vkiru

dks.k ij vkifrr gksrh gSA niZ.k A ls bl fdj.k dk fdruh ckj ijkorZu gksxk %

(A) 4 (B) 5 (C) 6 (D) 7

62. An object is of size 5 cm is placed at a distance of 20 cm from a convex mirror on its principle axis. If focal
length of mirror is 20 cm. Find the size of image formed
(A) 5 cm (B) 2.5 cm (C) 10 cm (D) very large
5 lseh- vkdkj dk ,d fcEc mÙky niZ.k ds eq[; v{k ij 20 lseh- nwjh ij j[kk gqvk gSA ;fn niZ.k dh Qksdl nwjh 20 lseh-

gks rks izkIr izfrfcEc dk vkdkj gksxk %

(A) 5 lseh- (B) 2.5 lseh- (C) 10 lseh- (D) cgqr cM+k

63. The speed of light in vacuum is 3 × 108 m/s. If the refractive index of a liquid is 4/3, then the speed of light
in liquid is :
(A) 3 × 108 m/s (B) 4 × 108 m/s (C) 4.33 × 108 m/s (D) 2.25 × 108 m/s
fuokZr esa izdk'k dh pky 3 × 108 eh-/ls- gSA ;fn nzo dk viorZukad 4/3 gks rks nzo esa izdk'k dh pky gksxh %

(A) 3 × 108 eh-/ls- (B) 4 × 108 eh-/ls- (C) 4.33 × 108 eh-/ls- (D) 2.25 × 108 eh-/ls-

64. For an equilateral prism if :
i = angle of incidence
e = angle of Emergence
P = angle of Prism
D = angle of Deviation
then which one relation is correct :

(A) 
2

DP
ei


 (B) i + D = P e

(C) i + e = P +D (D) None of these

,d leckgq fizTe ds fy, ;fn %

i = vkiru dks.k

e = fuxZr dks.k

P = fizTe dks.k

D = fopyu dks.k

rks fuEu ea ls dkSulk laca/k lgh gS :

(A) 
2

DP
ei


 (B) i + D = P e

(C) i + e = P + D (D) buesa ls dksbZ ugha

65. The near point of a hypermetropic person is 50 cm. The focal length of a convex lens used in his spectacles
should be :
(A) 25 cm (B) 30 cm (C) 40 cm (D) 50 cm
nwj n`f"V nks"k ihfM+r O;fä dk fudV fcUnq 50 lseh- gS rks mlds p'esa esa iz;qä mÙky ysal dh Qksdl nwjh gksuh pkfg, %

(A) 25 lseh- (B) 30 lseh- (C) 40 lseh- (D) 50 lseh-
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PART - III (Hkkx - III) 

SECTION – 1 : (Maximum Marks : 45 
[kaM – 1 : (vf/kdre vad : 45) 

 This section contains FIFTEEN questions 
 Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four option is correct  
 For each question, darken the bubble corresponding to the correct option in the ORS  
 Marking scheme : 
 +3  If only the bubble corresponding to the correct option is darkened 
   0  If none of the bubble is darkened  
   0  In all other cases 
 bl [kaM esa ianzg iz'u gSaA  
 izR;sd iz'u esa pkj fodYi (A), (B), (C) rFkk (D) gSaA bu pkj fodYiksa esa ls dsoy ,d fodYi lgh gSaA 
 izR;sd iz'u esa] lgh fodYi ds vuq:i cqycqys dks vks- vkj- ,l- esa dkyk djsaA 
 vadu ;kstuk : 
 +3  ;fn flQZ lgh fodYi ds vuq:i cqycqys dks dkyk fd;k tk,A  
   0  ;fn dksbZ Hkh cqycqyk dkyk u fd;k gksA 

   0  vU; lHkh fLFkfr;ksa esa  

 
66. Which of the following process is a physical change ? 
 (A) Iron is magnetised     (B) Iron rusts 
 (C) Red hot iron is put in steam   (D) All of these  
 fuEu esa ls dkSu lk izØe HkkSfrd ifjorZu gS \ 

 (A) vk;ju dk pqEcdhdj.k    (B) vk;ju ij tax yxuk 

 (C) jDr rIr vk;ju dks Hkki esa j[kuk  (D) lHkh dFku lR; 

 
67. Which of the following substances is used in preparation of silver mirror ? 

 fuEu esa ls dkSulk inkFkZ jtr niZ.k ds fuekZ.k esa iz;qDr gksrk gS \ 

 (A) AgBr   (B) AgNO3   (C) CuSO4.5H2O (D) AgCl 
 
68. A solution turns red litmus blue. Its pH is likely to be - 

 ml foy;u dk pH D;k gksxk] tks yky fyVel ds uhyk dj nsrk gS \ 

 (A) 2    (B) 4   (C) 7    (D) 10 
 
69. Which of the following coals has the highest carbon content ? 
 (A) Lignite    (B) Anthracite    (C) Bituminous    (D) Peat  
 dkcZu dh lokZf/kd ek=kk fuEu esa ls fdl dks;ys esa gksrh gS &  

 (A) fyXukbV    (B) ,UFkzslkbV    (C) fcVqfeul    (D) ihV 

 
70. The early attempt to classify elements as metals and non-metals was made by - 
 (A) Mendeleev   (B) Newlands   (C) Lavoisier   (D) Henry Moseley 
 /kkrq rFkk v/kkrq ds vk/kkj ij rRoksa ds oxhZdj.k dk iz;kl fd;k x;k Fkk &  

 (A) es.MyhQ }kjk  (B) yksnj es;j }kjk (C) ysoksf'k;j   (D) gsujh ekstys 

 
71. When copper sulphate reacts with hydrogen sulphide gas the colour of precipitate formed will be -  
 (A) white  (B) green  (C) orange  (D) black 
 tc dkWij lYQsV dh fØ;k gkbMªkstu lYQkbM xSl ls dh tkrh gS rks foy;u ds jax esa fuEu ifjorZu gksrk gS& 

 (A) lQsn  (B) gjk   (C) ukjaxh  (D) dkyk 
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72. A salt derived from strong acid and weak base will dissolve in water to give a solution which is - 
 (A) acidic   (B) basic   (C) neutral  (D) none of these  
 ,d yo.k tks izcy vEy o nqcZy {kkj ls feydj curk gS ty esa ?kksys tkus ij foy;u nsxk &  

 (A) vEyyh;  (B) {kkjh;  (C)  mnklhu  (D) buesa ls dksbZ ugha 

 
73. Bordeau mixture is a mixture of - 
 (A) lime and alum    (B) alum and caustic soda  
 (C) lime and copper sulphate    (D) alum and blue vitriol 
 cksnsZ feJ.k fuEu dk feJ.k gksrk gS &  

 (A) pwuk o fQVdjh    (B) pwuk o dkfLVd lksMk 

 (C) pwuk o dkWij lYQsV     (D)  fQVdjh o uhyk FkksFkk 

 
74. Which of the following give the positive test with alkaline KMnO4 solution - 
 (A) CH4   (B) CH3–CH3  (C) CH2 = CH2  (D) None of these  
 fuEu esa ls dkSu iksVSf'k;e ijeSXusV ds {kkjh; foy;u ds lkFk /kukRed ijh{k.k ugha nsrk gS1 

 (A) CH4   (B) CH3–CH3  (C) CH2 = CH2  (D) buesa ls dksbZ ugha 

 
75. The difference between ions and atoms is of –  
 (A) relative size   (B) configuration (C) presence of charge (D) All of these  
 vk;u rFkk ijek.kq esa varj gS muds &  

 (A) lkisf{kd vkdkj (B) foU;kl   (C) vkos'k dh mifLFkfr  (D) ;g lHkh 

 
76. Which of the following is not a balanced chemical equation ? 
 fuEu esa ls dkSulk larqfyr jklk;fud lehdj.k ugha gS \ 

 (A) H2 + Cl2   2HCl    (B) N2 + 2H2  2NH3  
 (C) 2Hg + O2  2HgO    (D) 2Na + Cl2  2NaCl 
 
77. Ammonia gas dissolves in water to give NH4OH. In this reaction water acts as : 
 (A) an acid  (B) a salt  (C) a base   (D) a conjugate base. 
 veksfu;k xSl ty esa foys; gksdj NH4OH cukrh gSA bl vfHkfØ;k esa ty O;ogkj djrk gSS & 

 (A) ,d vEy dh Hkk¡fr     (B) ,d yo.k dh Hkk¡fr 

 (C) ,d {kkj dh Hkk¡fr     (D) ,d la;qXeh {kkj dh Hkk¡fr 

 
78. Cu2S + 2Cu2O 6Cu + SO2  
 In which process of metallurgy of copper, above equation is involved ?     
 (A) Roasting   (B) Reduction  (C) Bessemerisation  (D) Purification 
 
 Cu2S + 2Cu2O 6Cu + SO2  
 mijksDr lehdj.k] dkWij ds /kkrqdeZ dh fdl izfØ;k esa lfEefyr gS \ 

 (A) HktZu   (B) vip;u  (C) cslsejhdj.k  (D) ifj'kks/ku 

 
79. Methane is insoluble in - 
 (A) ether   (B) water   (C) alcohol  (D) carbon tetrachloride 
 esFksu fuEu esa vfoys; gksrk gS & 

 (A) bZFkj    (B) ty   (C) ,Ydksgy  (D) dkcZu VsVªkDyksjkbM 

 
80. The correct order of second I.E. of C, N, O and F is -  
 C, N, O o F ds f}rh; vk;uu foHko dk c<+rk Øe bl izdkj &  

 (A) F > O > N > C  (B) C > N > O > F  (C) O > N > F > C  (D) O > F > N > C 
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PART - IV (Hkkx - IV)
SECTION – 1 : (Maximum Marks : 60)

[kaM - 1 : (vf/kdre vad : 60)
 This section contains TWENTY questions
 Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four option is correct
 For each question, darken the bubble corresponding to the correct option in the ORS
 Marking scheme :

+3  If only the bubble corresponding to the correct option is darkened
  0  If none of the bubble is darkened
  0  In all other cases

 bl [kaM esa chl iz'u gSaA

 izR;sd iz'u esa pkj fodYi (A), (B), (C) rFkk (D) gSaA bu pkj fodYiksa esa ls dsoy ,d fodYi lgh gSA

 izR;sd iz'u esa] lgh fodYi ds vuq:i cqycqys dks vks- vkj- ,l- esa dkyk djsaA

 vadu ;kstuk :
+3  ;fn flQZ lgh fodYi ds vuq:i cqycqys dks dkyk fd;k tk,A

  0  ;fn dksbZ Hkh cqycqyk dkyk u fd;k gksA

  0  vU; lHkh fLFkfr;ksa esa

81. 2, 8, 18, 32, _
(A) 62 (B) 60 (C) 50 (D) 46

82. 5, 9, 16, 29, 54, _
(A) 92 (B) 89 (C) 79 (D) 103

83. B2E, D5H, F12K, H27N, ?
(A) J58Q (B) J56Q (C) J57Q (D) J56P

84. CYD, FTH, IOL, LJP, ?
(A) PET (B) OET (C) OEY (D) PEV

85.

3 5 5

10 30  ?2 3 56 9 6

4 5 2

(A) 15 (B) 20 (C) 25 (D) 40

86.

(A) 49 (B) 50 (C) 48 (D) 55

87. If in any code language TARGET is coded as UYUCJN then which word is coded as VICTORY in that
language ?
;fn fdlh dksM+ Hkk"kk esa  'TARGET' ds fy;s 'UYUCJN' fy[kk tk;s] rc mlh dksM+ Hkk"kk esa fdl 'kCn ds fy;s   VICTORY

fy[kk tk;sxk ?

(A) UKZXJXR (B) UKYXJDR (C) UKYXJWD (D) None dksbZ ugh

88. If OX is coded as 39, what will be the code number for LION ?
;fn OX dks 39 ls dksM+ fd;k tk;s rks LION ds fy, dksM+ la[;k D;k gksxh ?
(A) 20 (B) 25 (C) 38 (D) 50
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Direction (Q.89) :
In a certain code language,
(A) 'pit dar na' means 'I love India' ;
(B) 'dar tok pa' means 'India is great' ;
(C) 'tim na tok' means 'with great love'.

funsZ'k  (Q.89) :

fdlh dksM+ Hkk"kk esa,

(A) 'pit dar na' dk vFkZ 'I love India' ;

(B) 'dar tok pa' dk vFkZ  'India is great' ;

(C) 'tim na tok' dk vFkZ  'with great love'.

89. In that language, which word stands for with ?
mlh Hkk"kk esa with ds fy;s dksulk 'kCn mi;ksx fd;k x;k gSA

(A) na (B) tok (C) tim (D) pit

Directions (Q.90 to 92) :
Study the given information and answer the question that following.
(i) P, Q, R, S T, U and V are sitting in a row facing East.
(ii) R is on the immediate right of S.
(iii) Q is at an extreme end and has T as his neighbour.
(iv) V is between T and U.
(v) S is sitting third from the south end.

funsZ'k (Q.90 ls 92) :

fn;s x;s funsZ'kks dk v/;;u dj ml ijvk/kkfjr iz'uksa ds mÙkj nhft;s&

(i) P, Q, R, S T, U vkSj V ,d iafä esa iwoZ fn'kk dh vkSj eq¡g djds cSBs gSA

(ii) R, S ds rqjUr nk;ha vkSj gSA

(iii) Q ,d fljs ij gS] rFkk ftldk iM+kSlh T gSA

(iv) V, T vkSj U ds e/; esa gSA

(v) S nf{k.k fljs ls rhljs LFkku ij gSA

90. Who is sitting to the right of T ?
T ds nk;sa dkSu cSBk gS ?
(A) P (B) V (C) S (D) U

91. Which of the following pairs of people are sitting at the extreme ends ?
O;fä;ksa ds fuEu lewg esa ls dkSulk lewg vfUre fljks ij cSBk gS ?
(A) PQ (B) PS (C) QR (D) UB

92. Name the person who is at the third place from the north end.
og O;fä dkSu gS] tks mÙkjh fljs ls rhljs LFkku ij gSA

(A) T (B) U (C) V (D) S

Directions (93 to 94) :
In each question below are given two statements followed by two conclusions numbered I and II. You have
to take the given two statements to be true even if they seem to be at variance from commonly known facts.
Read the conclusion and then decide which of the given conclusions logically follows from the two given
statements, disregarding commonly known facts.

funsZ'k (93 ls 94) :

uhps fn;s x;s izR;sd iz'u esa nks dFku ,oa muds ckn nks fu"d"kZ fn;s gq, gSaA dFkuksa ds vuqlkj dkSuls fu"d"kZ lgh gksaxsA

93. Statements  : All film stars are playback singers. All film directors are film stars .
Conclusions : I.  All film directors are playback singers.

II.  Some film stars are film directors.
(A) if only conclusion I follows (B) if only conclusion II follows
(C) if neither conclusion I nor  II  follows (D) if both conclusions  I and II follow
dFku : lHkh fQYeLVkj Iyscsd xk;d (playback singers) gSaA lHkh fQYe funsZ'kd fQYe LVkj gSaA

fu"d"kZ : I.  lHkh fQYe funsZ'kd Iyscsd xk;d (playback singers) gSaA

II.  dqN fQYeLVkj fQYe funsZ'kd gSaA

(A) dsoy I gh lgh gS (B) dsoy II gh lgh gS

(C) nksuksa gh lgh ugha gS (D) nksuksa gh lgh gS
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94. Statements  : All pens are roads. All roads are houses.
Conclusions : I.  All houses are pens.

II. Some houses are pens.
(A) if only conclusion I follows (B) if only conclusion II follows
(C) if neither conclusion I nor  II  follows (D) if both conclusions  I and II follow

dFku : lHkh isu jksM+ gSaA lHkh jksM+ ?kj gSaA

fu"d"kZ : I.  lHkh ?kj isu gSaA

II. dqN ?kj isu gSaA

(A) dsoy I gh lgh gS (B) dsoy II gh lgh gS

(C) nksuksa gh lgh ugha gS (D) nksuksa gh lgh gS

Directions (95 to 96) :
Read the following information and answer the questions based on it :
In a school, there were five teachers. A and B were teaching Hindi and English C and B were teaching
English and Geography. D and A were teaching Mathematics and Hindi. E and B were teaching History and
French.

funsZ'k (95 ls 96) :

fuEu lqpukvksa dks i<+dj ml ij vk/kkfjr iz'uksa ds mÙkj nhft;s&

,d fo|ky; esa ik¡p v/;kid FksA A rFkk B, fgUnh vkSj vxsazth i<+k jgs Fks] C rFkk B, vxsazth vkSj Hkwxksy i<+k jgs FksA D rFkk

A, xf.kr vkSj fgUnh i<+k jgs FksA E rFkk B, bfrgkl vkSj Qkjlh i<+k jgs FksA

95. Who among the teachers was teaching maximum number of subjects ?
v/;kidksa esa dkSu lcls vf/kd fo"k; i<+k jgk Fkk ?
(A) A (B) B (C) C (D) D

96. Which of the following pairs was teaching both Geography and Hindi ?
(A) A and B (B) B and C (C) C and A (D) None of these
fuEu esa ls dkSulk ;qXe] Hkwxksy rFkk fgUnh nksuksa i<+k jgs FksA ?

(A) A rFkk B (B) B rFkk C (C) C rFkk A (D) buesa ls dksbZ ugha

97. If it was Tuesday on 2nd February, 1991. What will be the day on the 4th March 1993.
(A) Saturday (B) Sunday (C) Monday (D) Tuesday
;fn 2 Qjojh 1991 dks eaxyokj gks rks 4 ekpZ 1993 dks lIrkg dk dkSulk fnu gksxk \

(A) 'kfuokj (B) jfookj (C) lkseokj (D) eaxyokj

98. Which two months in a year have the same calendar
(A) January-July (B) February-October (C) May-August (D) June-September
,d o"kZ esa fdu nks eghuksa ds dys.Mj leku gksaxs ?

(A) tuojh&tqykbZ (B) Qjojh&vDVwcj (C) ebZ&vxLr (D) twu&flrEcj

99. A dice has numbers, 1, 2, 3, 4, 5 and 6 on its faces. Four positions of the dice are shown below. The number
on the face opposite to the face with number 6 is
,d iklk ftldh Qydks ij 1, 2, 3, 4, 5 rFkk 6 vad gSaA uhps ikls dh pkj fLFkfr;ka n'kkZbZ xbZ gSaA la[;k 6 okys Qyd

ds foijhr Qyd ij dkSulh la[;k gksxh \

5 4 3 6
6 2 4 13 5 5 3

(A) 4 (B) 2 (C) 5 (D) 3

100. Three positions of the same dice are given below. Observe the figures carefully and tell which number will
bcome in place of ?
uhps ,d gh ikls dh rhu fLFkfr;ka n'kkZbZ xbZ gSaA bu iklks dk voyksdu dj ;g crkb;s fd iz'uokpd fpUg ds LFkku ij

dkSulk vad vk;sxk ?

5 4 5
2 1 ?

6 2 4

(i) (ii) (iii)

(A) 1 (B) 3 (C) 2 (D) 6
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ANSWER KEY

1. (A) 2. (C) 3. (A) 4. (C) 5. (A) 6. (B) 7. (A)

8. (C) 9. (D) 10. (C) 11. (A) 12. (C) 13. (C) 14. (C)

15. (D) 16. (C) 17. (C) 18. (A) 19. (C) 20. (C) 21. (D)

22 (A) 23. (C) 24. (C) 25. (C) 26. (C) 27. (B) 28. (B)

29. (C) 30. (B) 31. (A) 32. (C) 33. (B) 34. (B) 35. (A)

36. (B) 37. (B) 38. (C) 39. (C) 40. (C) 41. (D) 42. (D)

43. (A) 44. (A) 45. (C) 46. (D) 47. (A) 48. (A) 49. (A)

50. (A) 51. (B) 52. (D) 53. (A) 54. (D) 55. (B) 56. (B)

57. (B) 58. (A) 59. (A) 60. (A) 61. (B) 62. (B) 63. (D)

64. (C) 65. (D) 66. (A) 67. (B) 68. (D) 69. (B) 70. (C)

71. (D) 72. (A) 73. (C) 74. (C) 75. (D) 76. (B) 77. (A)

78. (C) 79. (B) 80. (D) 81. (C) 82. (D) 83. (A) 85. (B)

86. (B) 87. (D) 88. (D) 89. (C) 90. (B) 91. (A) 92. (C)

93. (D) 94. (B) 95. (B) 96. (D) 97. (B) 98. (A) 99. (A)

100. (B)

HINTS & SOLUTION TO SAMPLE TEST PAPER-II

2. Let 5614   = a + b

We can write 14 + 6 5  = 9 + 5 + 2  3  5

 = 32 + ( 5 )2 + 2 3  5

= 2)53( 

5614   = 2)53(   = 3 + 5 = a + b

By comparision
a = 3, b = 5.
Hence, a + b = 8

3. 





 

n

1
1 











1n

1
1 











2n

1
1 .... 






 

n2

1
1

           = 





 

n

1n








1n

n











2n

1n
.... 











1n2

2n2






 

n2

1n2
= 

n2

1n 

4. Maximum length will be the HCF of 15 cm and 25 cm
15 = 3 × 5, 25 = 5 × 5
HCF = 5
So, maximum length = 5 cm.
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5. Sum of salary of 10 employees
= 3000 + 4000 + 5000 + 6000 + x + 7000 + 8000 + 3800 + 2200 + 9000
= 48000 + x

Mean = 
10

employees10ofsalaryofSum

5000 = 
10

x48000 

48000 + x = 50000
x = 2000.

6. x  + 2x – 22

x  – 4x  – 4x + 44 3

x  + 2x  – 2x4 3 2

– – +

– 6x + 2x  – 4x + 43 2

– 6x  – 12x  + 12x 3 2

+ + –

14x  – 16x + 42

14x  + 28x – 282

– – +

– 44x + 32

x  – 6x + 142

So, remainder = – 44x + 32.

7. Given

2

1

r

r
 = 

1

3

2

1

h

h
= 

3

1

2

1

V

V
 = 22

2

1
2
1

hr
3

1

hr
3

1





= 

2

2

1

r

r








 

2

1

h

h
= 

2

1

3








 

3

1
= 3 : 1

10. Given
a cos + b sin = 3 ... (1)
a sin – b cos = 4 ... (2)
square of equation (1) + square of equation (2)
(a cos + b sin)2 + (a sin – b cos)2  = 32 + 42

a2 cos2 + b2sin2 + 2ab cos sin
+ a2 sin2 + b2cos2 – 2ab sin cos = 9 + 16
a2(cos2 + sin2) + b2(sin2 + cos2) = 25
a2 + b2 = 25

11. Sin + cos = 1
sq. both side
(sin + cos)2 = 12

sin2 + cos2  + 2sin cos = 1
2sin cos = 0
sin cos = 0
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12.
2

9

3

5

1

4







 xxx
or, (x + 2) [4(x + 3) + 5 (x + 1)] = 9(x + 1)(x + 3)
or, (x + 2) [4x + 12 + 5x + 5] = 9(x2 + 4x + 3)
or, (x + 2) (9x + 17) = 9x2 + 36x + 27
or, 9x2 + 35x + 34 = 9x2 + 36x + 27
x = 7

14. One no. × other no. = LCM × HCF of the nos.
¼,d la[;k × nwljh la[;k = nksuksa la[;kvksa ds y-l-i- × nksuksa la[;kvksa ds e-l-i-½

Let other no. be y .
K × y = (a + b) . K(a – b)
y = (a + b)(a – b) = a2 – b2

15. x2  – 1in factor of f(x) = x4 + px3 + 2x2 – 3x + q
 (x – 1) and (x + 1) are also factor f(x)
By factor theorem
f(1) = 0
 1 + p + 2 – 3 + q = 0
p + q = 0 ...(i)
f(– 1) = 0
1 – p + 2 + 3 + q = 0
– p + q = – 6 ...(ii)
Add (i) and (ii)
2q = – 6
q = – 3, p =  3.

16. Given, 
2

tp 
 = 7

 p + t = 14 ...(i)


3

srq 
 = 12

q + r + s =36 ...(ii)
(i) + (ii)
p + q + r + s + t = 14 + 36 = 50

 Average = 
5

tsrqp 
= 

5

50
 = 10.

17. In PMNAB|| MN  
 PA/AM = PB/BN               (By B.P.T)
 (PA/AM) + 1 = (PB/BN) + 1        
Adding 1 to both sides, and we get,
[(PA + AM)/AM]  = [(PB + BN)/BN]                    
 x/(x - x + 2) = (x + 2)/(x + 2 - x + 1)   (from fig.)  
 x/2 = (x + 2)/3                  
 3x = 2x + 4
 x = 4.

18. x + 2y = 4
2x + y = 5

2

1

a

a
 = 

2

1
,

2

1

b

b
 = 

1

2

2

1

a

a
 

2

1

b

b
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19. Given :  
DB

AD
 = 

4

5

So, 
AB

AD
 = 

9

5

BFCofArea

DFEofArea




 = 2

2

BC

DE

ADE ~ ABC

So, 
9

5

BC

DE

AB

AD


ABCofArea

ADEofArea




 = 
81

25

20. Z2 + Z – 6 = 0
(Z + 3)(Z – 2) = 0
 a = 3

b = – 2
 a3 + b3 = 27 – 8 = 19

21. 






























3x

1
1

2x

1
1

1x

1
1 ..........












100x

1
1










































 100x

99x
..........

3x

2x

2x

1x

1x

x

x  ×
100x

x

100x

1






22 cos A + cos2A = 1
cosA = 1–cos2A = sin2A
sin2A + sin4A
= sin2A + (sin2A)2

= sin2A + (cosA)2

= sin2A + cos2A
= 1

23. a + b = 12, ab = 17
(4 + a) (4 + b)
= 16 + 4b + 44 + ab
= 16 + 4 (a + b) + ab
= 16 + 4 (12) + 17
= 16 + 48 + 17
= 81

24. ABC ~ DEF
                


DF

AC
 = 

EF

BL

BC

AC
 = 

EF

DF

sin B = sin E

25. {(x2 + 4x + 4)(x2 + 6x + 9)}1/2

{(x + 2)2(x + 3)2}1/2

{(x + 2)(x + 3)}2×1/2

(x2 + 5x + 6)1

x2 + 5x + 6
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26. 7.7x+
7

7x

= 50

or, 7x 





 

7

1
7 = 50

or, 7x 







7

50
= 50

or, 7x = 71 or, x = 1

28. RP = OQ = r = 10
perimeter of OPQR = 26
2(+ b) = 26
 + b = 13
Perimeter of shaded protion

B

QR

O AP

= PA + AQB + BR +  RP

= r –  + 
4

r2
+ r – b + r

= 3r – ( + b) + 
2

r

= 3 × 10 – 13 + 
2

10

= 30 – 13 + 5 = 17 + 5

29. x = a sec  + b tan 
y = a tan + b sec 
x2–y2

= (a sec b tan )2 – (a tan + b sec )2

= a2 sec2 + b2 tan2 + 2 ab sec . tan
– (a2 tan2 + b2 sec2 + 2ab sec . tan)
= a2 sec2 + b2 tan2 + 2ab sec. tan
– a2 tan2  – b2 sec2 – 2ab sec . tan
a2 (sec2 – tan2) + b2 (tan2 – sec2 )
= a2 – b2

30. A + B  = 90° , A = 2B
 2B + B = 90°
 3B = 90°
 B = 30º

cos2B = cos 2 × 30° = cos 60° = 
2

1

31. Vcy = Vcone

 (2)2 × 6 = 
3

1
(3)2 × h

 h = 


9

364
= 8cm

32.
ba4

7

)3ba(

3

ba

2










ba4

7

)3ba(

3

ba

2








From the first two terms,
2a + 2b – 6 = 3a + 3b
a + b = – 6 (i)
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From first and last terms’
8a + 2b = 7a + 7b
a – 5b = 0
a = 5b (ii)
Put (ii) in (i)
6b = – 6
b = – 1
Putting b  = – 1 in (ii)
a = 5(–1) = – 5

33. trianglesmallerofArea

triangleerarglofArea
 = 

2

erarglofPerimeter

smallerofPerimeter











= 
2

1

2








= 
1

4

Area of larger triangle = 4 (area of smaller triangle)

34. tan15° tan25° tan45° tan65° tan75°
= (tan15° tan75°)(tan 25° tan65°)tan45°
= tan(90° – 75°) tan75° tan(90° – 65°) tan 65° tan45°
= cot 75° tan75° cot65° tan65° tan45°

= 75tan

1
  tan75°  65tan

1
  tan 65° tan 45°

= 1  1  1 = 1

35. If 6 is root of equation x2 – 4x + k = 0 then
(52) – 4(6) + K = 0
36 – 24 + K = 0
K = – 12

37. A.T.Q.

2

x
+

4

x
 + 

5

x
+ 7 = x

20

19
x + 7 = x

7 = x – 
20

19
x

38.
OC

OA
 = 

OD

OB
  

5

2
 = 

5x2

2x




 4x + 10 = 5x – 10  x = 20

41.

42. (a – 5)2 + (b – c)2 + (c – d)2  + (b + c + d – 9)2 = 0
 a – 5 = 0 or a = 5 ... (i)
b – c = 0 or b = c
c – d = 0 or c = d
b + c + d – 9 = 0 ... (ii)
now b = c = d ...(iii)
so by (ii) and (iii)
3b = 9
b = 3
so
a = 5, b = 3, c = 3 and d = 3
(5 + 3 + 3) (3 + 3 + 3)
(11) (9) = 99
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43. AD = 
2
3

a

OD = 
3

1

2

3
a

so diameter of circle O

A

C
DB
a

= diagonal of square

= 2  
23

3


  a = 

3

1
a

D = 2  side

side  = 
6

a

area = 
6

a2

44. Total no. of cases = 6
No. of chances of getting a no. greater than 2
is 4

 P(A) = 
6

4
= 

3

2

45. Let fraction be y

x

1y

x

  = 
2

1

2x = y + 1 ... (i)

y

1x 
 = 1

x + 1 = y ... (ii)
from eq. (i) and (ii) we get
x = 2 and y = 3

So fraction is 
3

2
. Ans.

46. E and F are the mid point of AB and BD respectively
 EF || AD,
So, AD = 2EF

BEFofArea

ABDofArea




 = 2

2

EF

AD

= 2

2

EF

)EF2(
= 2

2

EF

EF4
= 

1

4

So, Area of ABD = 4 × 25 = 100 cm2

Area of ABC = 2 × area of ABD = 2 × 100 = 200 cm2

47. When F(x) is divided by (x – 3)(x – 2), the remainder will be either of zero degree or degree of 1. So, the
remainder will be of the form ax + b.
Therefore,
F(x) = (x – 3) (x – 2) Q(x) + ax + b
F(2) = 2a + b = 3 ...(i)
F(3) = 3a + b = 2 ...(ii)
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Solving equation (i) and (ii)
a = – 1, b = 5
Therefore, the remainder is –x + 5.

48.



sin1

cos
– 

 



cos

sin–1
= 2k

 
 
 


sin1cos

sin–1–cos 22

= 2 K K = 0

49. sin (A + B) = 
2

3

sin (A + B) = sin 60°
A + B = 60° .... (1)

cos(A – B) = 
2

3

cos (A – B) = cos30°
A – B = 30° ... (2)
solving (1) & (2)
A = 45°, B = 15°

50.  
1

 = 2K

2K 

1  = 2K

2K 

K2 – K – 2 = 0
(K – 2)(K + 1) = 0
K = 2, –1

81. The pattern is + 6, + 10, + 14, + 18, ...............
 missing number = 32 + 18 = 50

82. (5 × 2) – 1, (9 × 2) – 2, (16 × 2) – 3,
(29 × 2) – 4, (54 × 2) – 5 103 (D)

83. The first letter of each term is moved two step forward and the last letter is moved three steps forward to
obtain the corresponding letters of the next term. The numbers series runs as follows.
2 × 2 + 1 = 5, 5 × 2 + 2 = 12, 12 × 2 + 3 = 27, 27 × 2 + 4 = 58

85. Clearly

In figure  A ] 6 × 3 – 4 × 2 = 18 – 8 = 10

In figure  B ] 9 × 5 – 5 × 3 = 45 – 15 = 30

  In figure  C ] 6 × 5 – 2 × 5 = 30 – 10 = 20

89. tok – great from B & C
na – love from A & C
Thus, ‘tim’ – with from above



STP1819

Corporate Office   : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in

Toll Free : 1800 258 5555| CIN: U80302RJ2007PLC024029
 STPRESOFASTADV18 - 57

SAMPLE TEST PAPER-III
(For Class-XII Appearing / Passed Students)

Course : VISHESH (JD*)

No. of 
Ques

Correct Wrong Total

1 to 8 Single Choice Questions  (SCQ) (dsoy ,d fodYi lgh) 8 4 -1 32

9 to 16 Multi pl e Choi ce Questions  (MCQ) (,d ;k ,d ls vf/kd fodYi lgh) 8 4 -1 32

17 to 20 Single Digit Integer (SDI) (,dy vadh; iw. kkZad) 4 4 -1 16

21 to 28 Single Choice Questions (SCQ) (dsoy ,d fodYi lgh) 8 4 -1 32

29 to 36 Multi pl e Choi ce Questions  (MCQ)  (,d ;k ,d ls vf/kd fodYi lgh) 8 4 -1 32

37 to 40 Single Digit Integer (SDI)  (,dy vadh; iw. kkZad) 4 4 -1 16

41 to 48 Single Choice Questions  (SCQ)  (dsoy ,d fodYi lgh) 8 4 -1 32

49 to 56 Multiple Choice Questions (MCQ)  (,d ;k ,d ls vf/kd fodYi lgh) 8 4 -1 32

57 to 60 Single Digit Integer (SDI)  (,dy vadh; iw. kkZad) 4 4 -1 16

SubjectS.No.

PART-III 
(Chemistry)

PART-I 
(Maths)

PART-II 
(Physics)

Nature of Questions
Marks to be awarded

SECTION – 1 : (Maximum Marks : 32)
[kaM  1 : (vf/kdre vad : 32)

 This section contains EIGHT questions
 Each question has FOUR options (A), (B), (C) and (D). ONLY ONE  of these four option is correct
 For each question, darken the bubble corresponding to the correct option in the ORS
 Marking scheme :

+4  If only the bubble corresponding to the correct option is darkened
  0  If none of the bubble is darkened
–1  In all other cases

 bl [kaM esa vkB iz’'u gSaA

 izR;sd iz’'u esa pkj fodYi (A), (B), (C) rFkk (D) gSaA bu pkj fodYiksa esa ls dsoy ,d fodYi lgh gSaA

 izR;sd iz’'u esa] lgh fodYi ds vuq:i cqycqys dks vks- vkj- ,l- esa dkyk djsaA

 vadu ;kstuk :

+4  ;fn flQZ lgh fodYi ds vuq:i cqycqys dks dkyk fd;k tk,A

  0  ;fn dksbZ Hkh cqycqyk dkyk u fd;k gksA

–1  vU; lHkh voLFkkvksa esa

1. An interval on which the function y = x2 – n|x|, x  0 is monotonically increasing can be
vUrjky ftl ij Qyu y = x2 – n|x|, x  0 ,dfn"V o/kZeku gks ldrk gS &

(A) 







0,

2

1
– (B) 








2

1
,0 (C) 









2

1
,0 (D) 










2

1
–,–

2. The area of the region bounded by the curve  y = 2x – x2 and the straight line y = – x is

oØ y = 2x – x2 rFkk js[kk y = – x ls ifjc) {ks=k dk {ks=kQy gksxk&

(A) 
2

9
(B) 9 (C) 

2

7
(D) 7

3. The greatest term in the expansion of  (2 + 3x)9 when x = 3/2 is
(2 + 3x)9 ds izlkj esa egRre in gS tcfd x = 3/2 gS&
(A) T

5
(B) T

6
(C) T

7
(D) T

8

4. If |z
1
| = |z

2
| = 

2

c
, then |z

1
 + z

2
|2 + |z

1
 – z

2
|2 =

;fn |z
1
| = |z

2
| = 

2

c
 gks] rks |z

1
 + z

2
|2 + |z

1
 – z

2
|2 cjkcj gS&

(A) c2 (B) 
2

c2

(C) 2c2 (D) 4c2
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5. Modulus of non zero complex number z, satisfying 0zz   and  |z|2 – 4zi = z2 is

v'kqU; lfEeJ la[;k z  dk ekikad tks fd 0zz   rFkk |z|2 – 4zi = z2 dks larq"V djrk gS&

(A)  1 (B) 2 (C)  3 (D)  4

6. Number of points at which f(x) = tan–1 
4

1
xx2   is not differentiable

mu fcUnqvksa dh la[;k tgk¡ f(x) = tan–1 
4

1
xx2   vodyuh; ugha gS&

(A) 0 (B) 1 (C) 2 (D) infinite (vuUr)

7. 





2/

3 dxxsinxsin  =

(A) 
3

2
(B) – 

3

2
(C) 

2

3
(D) none of these (buesa ls dksbZ ugha)

8. If the latus-rectum of the ellipse x2 tan2  + y2 sec2  = 1 is 1/2 , then  (0 <  < ) is equal to:

;fn nh?kZo`Ùk x2 tan2  + y2 sec2  = 1 ds ukfHkyac dh yEckbZ 1/2 gS] rks  (0 <  < ) dk eku gksxk :

(A) /12 (B) /6 (C) /3 (D) /4

SECTION – 2 : (Maximum Marks : 32)
[kaM  2 : (vf/kdre vad : 32)

 This section contains EIGHT questions
 Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE  of these four

option(s) is(are) correct
 For each question, darken the bubble(s) corresponding to all the correct option(s) in the ORS
 For each question, marks will be awarded in one of the following categories :
 Marking scheme :

+4  If only the bubble corresponding to the correct option is darkened
  0  If none of the bubble is darkened
–1  In all other cases

 bl [kaM esa vkB iz’'u gSaA

 izR;sd iz’'u esa pkj fodYi (A), (B), (C) rFkk (D) gSaA bu pkj fodYiksa esa ls ,d ;k ,d ls vf/kd fodYi lgh gSaA

 izR;sd iz’'u esa] lHkh lgh fodYi ¼fodYiksa½ ds vuq:i cqycqys ¼cqycqykas½ dks vks- vkj- ,l- esa dkyk djsaA

 izR;sd iz’'u ds fy, vad fuUufyf[kr ifjfLFkr;ksa esa ls fdlh ,d ds vuqlkj fn;s tk;saxs %

 vadu ;kstuk :

+4  ;fn flQZ lgh fodYi ds vuq:i cqycqys dks dkyk fd;k tk,A

  0  ;fn dksbZ Hkh cqycqyk dkyk u fd;k gksA

–1  vU; lHkh voLFkkvksa esa

9. If  f(x) = 2x

|2–x|
; x  0, then which of the following are CORRECT ?

(A)  For  x  (–, 0), y = f(x) is increasing. (B)  For  x  (2, 4), y = f(x) is increasing.
(C)  For  x  (0, 2), y = f(x) is increasing. (D)  For  x  (4, ), y = f(x) is increasing.

;fn f(x) = 2x

|2–x|
; x  0 gks] rks fuEufyf[kr esa ls lgh gS ?

(A)  x  (–, 0) ds fy, y = f(x) o/kZeku gSA (B)  x  (2, 4) ds fy, y = f(x) o/kZeku gSA

(C)  x  (0, 2) ds fy, y = f(x) o/kZeku gSA (D)  x  (4, ) ds fy, y = f(x) o/kZeku gSA
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10. The last term in the binomial expansion of 

n
3

2

1
2 








 is 

8log

3

3

9.3

1








, then the fifth term is

f}in O;atd 

n
3

2

1
2 








  dk vfUre in 

8log

3

3

9.3

1








 gS, rks ik¡pok (5th) in gS&

(A) 10C4 (B) 2.10C4 (C) 10C6 (D) 
2

1
10C4

11. If |z
1
 + z

2
|2 = |z

1
|2 + |z

z
|2 then

;fn  |z
1
 + z

2
|2 = |z

1
|2 + |z

2
|2 gks] rks &

(A) 
2

1

z

z
 is purely real (

2

1

z

z
 fo'kq) okLrfod gSA)

(B) 
2

1

z

z
 is purely imaginary (

2

1

z

z
 fo'kq) dkYifud gSA)

(C) 1221 zzzz   = 0 ( 1221 zzzz  = 0)

(D) amp 
2

1

z

z
 may be equal to 

2


 (dks.kkad  

2

1

z

z
 dk eku  

2


 ds cjkcj gks ldrk gSA)

12. If tan2  = 2 tan2  + 1, then the value of cos 2 + sin2  is
;fn tan2  = 2 tan2  + 1 gks] rks cos 2 + sin2  dk eku gS &

(A) 1 (B) 2 (C) 0 (D) Independent of (ls Lora=k)

13. For the  equation |x|2 + |x| – 6 = 0, the correct statement (s) is (are) :
(A) sum of roots is 0 (B) product of roots is – 4
(C) there are 4 roots (D) there are only 2 roots
lehdj.k  |x|2 + |x| – 6 = 0 ds fy, lR; dFku gS&

(A) ewyks a dk ;ksx 'kwU; gSA (B) ewyks a dk xq.kuQy – 4 gSA

(C) ewyks a dh la[;k  4 gSA (D) dsoy nks ewy gSA

14.   xcos1

dxx
=

(A)  x tan 
2

x
– 2

2

x
secn + c (B) tan 

2

x
– 2

2

x
secn + c

(C)  x tan
2

x
+ 2

2

x
secn  + c (D) x tan

2

x
+ 2

2

x
cosn + c

15. If maximum and minimum values of the determinant 

x2sin1xcosxsin

x2sinxcos1xsin

x2sinxcosxsin1

22

22

22





 are  and 

respectively, then

(A)   + 99 = 4 (B)  3  –  17 = 26 (C)  


= 3

(D) a triangle can be construced having its sides as  – ,  +   and  + 3

;fn lkjf.kd 

x2sin1xcosxsin

x2sinxcos1xsin

x2sinxcosxsin1

22

22

22





 ds vf/kdre ,oa U;wure eku Øe'k%   rFkk  gS] rks&

(A)   + 99 = 4 (B)  3  –  17 = 26 (C)  


= 3

(D)  Hkqtk,a  – ,  +   rFkk  + 3ls ,d f=kHkqt cuk;k tk ldrk gSA
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16. If the distance between the focii of an ellipse is equal to the length of its latus rectum then, the eccentricity
of the ellipse is
nh?kZo`Ùk dh ukfHk;k¡ ds chp dh nwjh ukfHkyEc dh yEckbZ ds cjkcj gS] rks nh?kZo`Ùk dh mRdsUnzrk gS&

(A) 
2

15 
(B) 

2

15 
(C) 

15

2


(D) 

15

2



SECTION – 3 : (Maximum Marks : 16)

[kaM 3 : (vf/kdre vad : 16)
 This section contains FOUR questions

 The answer to each question is a SINGLE DIGIT INTEGER ranging from 0 to 9, both inclusive

 For each question, darken the bubble corresponding to the correct integer in the ORS

 Marking scheme :

+4   If the bubble corresponding to the answer is darkened

  0   If none of the bubbles is darkened

–1   In all other cases

 bl [kaM esa pkj iz’'u gSaA

 izR;sd iz’'u dk mÙkj 0 ls 9 rd, nksuksa '‘kkfey] ds chp dk ,d ,dy vadh; iw.kk±d gSA

 izR;sd iz’'u esa] vks- vkj- ,l- ij lgh iw.kk±d ds vuq:i cqycqys dks dkyk djsaA

 vadu ;kstuk :

+4  ;fn mÙkj ds vuq:i cqycqys dks dkyk fd;k tk,A

  0  ;fn dksbZ Hkh cqycqyk dkyk u fd;k gksA

–1  vU; lHkh voLFkkvksa esa

17. A continuous function f(x) is defined for all x > 0 and satisfies f(x2) = x3  x > 0, then derivative of f(x) at
x = 4 is
lrr~ lHkh x > 0 ds fy, Qyu f(x) ifjHkkf"kr gS rFkk f(x2) = x3  x > 0 dks larq"V djrk gks] rks x = 4 ij f(x) dk

vodyt gS&

18. If 
222

23

)4–x(

C

)3x2(

B
A

12–x5–x2

26–x8–x3–x2

dx

d














, then B – 5C + A =

;fn 
222

23

)4–x(

C

)3x2(

B
A

12–x5–x2

26–x8–x3–x2

dx

d














 gks] rks B – 5C + A =

19. If  x,y, z are integers in A.P., lying between 1 and 9 and x51, y41 and z31 are three digit numbers, then the

value of  

zyx

31z41y51x

345

 is

1 o 9 ds e/; fLFkr rhu iw.kk±d x,y, z lekUrj Js.kh esa gS rFkk x51, y41 rFkk z31 rhu vadks okyh la[;k,¡ gS rc

zyx

31z41y51x

345

 dk eku gS&

20. Maximum value of  'k' for which (cosx + sinx) + 7(cosx – sinx) + k  0, x  R is 'n' then find value of 
10

n–
.

k dk og eku ftlds fy, (cosx + sinx) + 7(cosx – sinx) + k  0, x  R dk eku n gS] rks 
10

n–
 dk eku Kkr dhft,&
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PART - II (Hkkx - II)

SECTION – 1 : (Maximum Marks : 32)
[kaM  1 : (vf/kdre vad : 32)

 This section contains EIGHT questions
 Each question has FOUR options (A), (B), (C) and (D). ONLY ONE  of these four option is correct
 For each question, darken the bubble corresponding to the correct option in the ORS
 Marking scheme :

+4  If only the bubble corresponding to the correct option is darkened
  0  If none of the bubble is darkened
–1  In all other cases

 bl [kaM esa vkB iz’'u gSaA

 izR;sd iz’'u esa pkj fodYi (A), (B), (C) rFkk (D) gSaA bu pkj fodYiksa esa ls dsoy ,d fodYi lgh gSaA

 izR;sd iz’'u esa] lgh fodYi ds vuq:i cqycqys dks vks- vkj- ,l- esa dkyk djsaA

 vadu ;kstuk :

+4  ;fn flQZ lgh fodYi ds vuq:i cqycqys dks dkyk fd;k tk,A

  0  ;fn dksbZ Hkh cqycqyk dkyk u fd;k gksA

–1  vU; lHkh voLFkkvksa esa

21. An ideal gas mixture filled inside a balloon expands according to the relation PV2/3 =constant. The temperature
inside the balloon will :
(A) increase (B) decrease (C) remain constant (D) not be defined
,d vkn'kZ xSl feJ.k dks ,d xqCckjs es Hkjk tkrk gSA ftldk nkc rFkk vk;ru lEcU/k PV2/3 = fu;rkad ls fn;k tkrk gSA

xqCckjs ds vUnj dk rkieku blds vk;ru c<+us ds lkFk &

(A) c<+sxk (B) ?kVsxk (C) fu;r jgsxk (D) ifjHkkf"kr ugha gksxk

22. An equilateral triangular loop is carrying current i, is kept near to a
current carrying long wire as shown in figure. Under the action of
magnetic force alone the loop :
(A) must move along positive y-axis
(B) must move in x-y plane and not along x-axis or y-axis
(C) must move along positive x-axis
(D) must move along negative x-axis
,d leckgq f=kHkqtkdkj yqi ftlesa /kkjk i izokfgr gks jgh gS dks fp=k ds

vuqlkj /kkjkokgh yEcs rkj ds lehi j[kk x;k gSA dsoy yqi ij yxus

okys pqEcdh; cy ds izHkko ds vUrxZr yqi

(A) /kukRed y-v{k ds vuqnh'k xfreku gksxkA

(B) x-y ry esa xfr djsxk] ijUrq ;g x-v{k rFkk y-v{k ds vuqnh'k xfr ugh djsxkA

(C) /kukRed x-v{k ds vuqfn'k xfr djsxkA

(D) _.kkRed x-v{k ds vuqfn'k xfr djsxkA

23. A particle undergoes from position O(0, 0, 0) to A (a, 2a, 0) via path y = 
22x

a
in x-y plane under the action of

a force which varies with particle’s (x, y, z) coordinate as 2 ˆ ˆ ˆF x y i yz j xyzk  


. Work done by the force F


is: (all symbols have their usual meaning and they are in S unit.)

x-y ry esa ,d d.k fLFkfr O(0, 0, 0) ls A (a, 2a, 0) rd y = 
22x

a
iFk ds vuqfn'k ,d cy ds v/khu xfr djrk gSA

cy d.k ds fLFkfr funsZ'kkadksa (x, y, z) ds lkFk 2 ˆ ˆ ˆF x y i yz j xyzk  


 ds vuqlkj ifjofrZr gksrk gSA cy F


 }kjk

fd;k x;k dk;Z gksxk : (lHkh izrhdksa dk lkekU; vFkZ gS rFkk lHkh S i)fr esa gSA)

(A) 
44a

5
(B) 

4a

5
(C) 

3a

4
(D) 

42a

5
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24. Figure shows an uncharged capactior connected in series with a resistor R and ideal battery.  At t = 0 switch
Sw is closed and it is observed that when charge on capacitor is 75% of maximum value then current in the
circuit is 1A, then value of R is :

20V

Sw

1µF

R

(A) 1  (B) 10  (C) 5  (D) can't be determined
fp=k esa ,d vukosf'kr la/kkfjr dks ,d vkn'kZ csVªh rFkk izfrjks/k R ds Js.kh Øe esa tksM+k x;k gSA t = 0 ij fLop

Sw dks pkyw fd;k tkrk gSA ;g ik;k x;k gS fd tc la/kkfj=k ij vkos'k blds vf/kdre eku dk 75% gS rks ifjiFk

esa /kkjk 1A gSA R dh x.kuk dhft;sA

(A) 1  (B) 10  (C) 5  (D) Kkr ugha dj ldrs gSA

25. An isolated nucleus which was initially at rest, disintegrates into two nuclei due to internal nuclear forces and

no  rays are produced. If the ratio of their kinetic energy is found to be 
64

27
then :

(A) Ratio of their de–broglie wavelength is 
64

27
 respectively

(B) Ratio of their speed is 
64

37
 respectively

(C) Ratio of their nuclear radius is 
3

4
 respectively

(D) Ratio of their nuclear radius is 
4

3
 respectively

,d foyfxr ukfHkd tks çkjEHk esa fojke ij Fkk] vkUrfjd ukfHkdh; cy ds dkj.k nks ukfHkdksa esa fo?kfVr gks tkrk gS rFkk dksbZ

 fdj.k mRiUu ugha gksrh gSA ;fn mudh xfrt ÅtkZvksa dk vuqikr 
64

27
 gS rc :

(A) mudh Mh&czksxyh rjaxnS/;Z dk vuqikr Øe'k% 
64

27
gksxkA

(B) mudh pky dk vuqikr Øe'k% 
64

37
 gSA

(C) mudh ukfHkdh; f=kT;k dk vuqikr Øe'k% 
3

4
 gSA

(D) mudh ukfHkdh; f=kT;k dk vuqikr Øe'k% 
4

3
 gSA

26. A system has ‘n’ particles of same mass, if kinetic energy of each particle is increasing at a rate ‘p’ J/s due
to internal forces then kinetic energy of centre of mass (Assume no other forces are acting on system) :
(A) must be increasing at a rate ‘np’ J/s (B) may be increasing at a rate ‘np’ J/s
(C) must be zero (D) must be constant
,d fudk; ftles leku nzO;eku ds ‘n’ d.k mifLFkr gS ;fn izR;sd d.k dh xfrt Åtkz ‘p’ J/s ls vkUrfjd cy ds dkj.k

c<+ tkrh gS rks mlds nzO;eku dsUnz dh xfrt ÅtkZ ¼;g ekfu;s dh fudk; ij vkSj dksbZ vfrfjDr cy dk;Zjr ugha gS½ :

(A) dk eku ‘np’ J/s dh nj ls c<+uk pkfg,A (B) dk eku ‘np’ J/s dh nj ls c<+ ldrk gSA

(C) 'kwU; gksuk pkfg,A (D) vpj gksuk pkfg,A

27. A convex lens forms inverted image of a real object on a fixed screen. The size of image is 12 cm. When lens
is displaced 20 cm along principle axis it again forms a real image of size 3 cm on the screen. Focal length
of the lens is. (Assume image formation only by paraxial rays)
,d mÙky ySUl fLFkj insZ ij okLrfod oLrq dk mYVk çfrfcEc cukrk gSA çfrfcEc dk vkdkj 12 cm gSA tc ySUl dks eq[;

v{k ds vuqfn'k 20 cm foLFkkfir fd;k tkrk gS rks ;g iqu% insZ ij 3 cm vkdkj dk okLrfod çfrfcEc cukrk gSA ySUl dh

Qksdl nwjh Kkr dhft,A ¼;g ekfu;s fd dsoy lekf{k; fdj.ksa gh izfrfcEc fuekZ.k esa Hkkx ysrh gSA½

(A) 
40
3  cm (B) 

80
3  cm (C)  20 cm (D) 

50
3  cm
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28. In the given figure a block of mass m is tied on a wedge by an ideal string as shown in figure. String is parallel
to the inclined surface of wedge. All the surfaces involved are smooth. Wedge is being moved towards right

with a time varying velocity v = 
2

2
t

 (m/s) where t is in sec. At what time block will just break the contact with

wedge. (use g = 10 m/s2)
fn;s x;s fp=k esa m nzO;eku dk ,d CykWd vkn'kZ Mksjh dh lgk;rk ls ost ij fp=kkuqlkj ca/kk gqvk gSA Mksjh ost dh ur

lrg ds lekUrj gSA lHkh lrg ?k"kZ.kjfgr gSA ost nka;h vksj le; ifjorhZ osx v = 
2

2
t

 (m/s) ds lkFk xfr djrk gS tgk¡

t lsd.M esa gSA fdl le; ij CykWd ost ds lkFk Bhd lEidZ NksM+ nsxkA (g = 10 m/s2 ysa)

2

2
t

 

(A) 10 sec. (B) 5 sec. (C) 2 sec. (D) 4 sec.

SECTION – 2 : (Maximum Marks : 32)
[kaM  2: (vf/kdre vad : 32)

 This section contains EIGHT questions
 Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE  of these four

option(s) is(are) correct
 For each question, darken the bubble(s) corresponding to all the correct option(s) in the ORS
 For each question, marks will be awarded in one of the following categories :
 Marking scheme :

+4  If only the bubble corresponding to the correct option is darkened
  0  If none of the bubble is darkened
–1  In all other cases

 bl [kaM esa vkB iz’u gSaA

 izR;sd iz’u esa pkj fodYi (A), (B), (C) rFkk (D) gSaA bu pkj fodYiksa esa ls ,d ;k ,d ls vf/kd fodYi lgh gSaA

 izR;sd iz’u esa] lHkh lgh fodYi ¼fodYiksa½ ds vuq:i cqycqys ¼cqycqykas½ dks vks- vkj- ,l- esa dkyk djsaA

 izR;sd iz’u ds fy, vad fuUufyf[kr ifjfLFkr;ksa esa ls fdlh ,d ds vuqlkj fn;s tk;saxs %

 vadu ;kstuk :

+4  ;fn flQZ lgh fodYi ds vuq:i cqycqys dks dkyk fd;k tk,A

  0  ;fn dksbZ Hkh cqycqyk dkyk u fd;k gksA

–1  vU; lHkh voLFkkvksa esa

29. A particle of mass m is undergoing horizontal uniform circular motion with the help of a string as shown in the
figure. If g is acting in the negative z-direction and particle is revolving in the horizontal xy plane then choose
the correct statement.
(A) The angular momentum of particle about point 'O' is changing.
(B) Magnitude of angular momentum about 'O' is constant
(C) Z component of angular momentum about 'O' remains constant
(D) Y component of angular momentum about 'O' remains constant     
m nzO;eku dk ,d d.k Mksjh dh lgk;rk ls {kSfrt ry esa fp=k esa n'kkZ;s vuqlkj

le:i oÙ̀kh; xfr djrk gSA ;fn _.kkRed z-fn'kk esa xq:Roh; Roj.k g dk;Zjr

gS rFkk d.k {kSfrt xy ry esa ?kw.kZu djrk gS rc lR; fodYi dk p;u dhft,A

(A) d.k dk 'O' fcUnq ds lkis{k dks.kh; laosx ifjofrZ gSA

(B) d.k dk 'O' fcUnq ds lkis{k dks.kh; laosx dk ifjek.k fu;r gSA

(C) d.k dk 'O' fcUnq ds lkis{k dks.kh; laosx dk Z ?kVd fu;r jgrk gSA

(D) d.k dk 'O' fcUnq ds lkis{k dks.kh; laosx dk Y ?kVd fu;r jgrk gSA
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30. At displacement node in standing sound waves :
(A) displacement is minimum (B) Pressure may be maximum at any instant
(C) Pressure may be minimum at any instant (D) Particle's speed is zero
vizxkeh /ofu rjax esa foLFkkiu fuLiUn ij %

(A) foLFkkiu nkc U;wure gksrk gSA (B) fdlh {k.k ij nkc vf/kdre~ gks ldrk gSA

(C) fdlh {k.k ij nkc U;wure gks ldrk gSA (D) d.k dh pky 'kwU; gksxhA

31. In an inelastic collision (external impulsive forces are absent)
(A) The velocity of both the particles may be same after the collision
(B) Kinetic energy of the system is not conserved
(C) Linear momentum of the system is conserved.
(D) Velocity of separation will be less than velocity of approach.
,d vizR;kLFk VDdj esa ¼cká vkosxh cy vuqifLFkr½ gS&

(A) VDdj ds i'pkr~ nksuksa d.kksa das osx leku gks ldrs gSaA

(B) fudk; dh xfrt ÅtkZ lajf{kr ugh jgrh gSA

(C) fudk; dk jsf[kd laosx lajf{kr jgrk gSA

(D) nwj tkus dk vkisf{kd osx ikl vkus ds vkisf{kd osx ls de gksxk A

32. A particle of charge ‘q’ & mass ‘m’ enters  normally (at point P) in a region of magnetic field with speed
v. It comes out normally from Q after time T as shown in figure. The magnetic field B is present only in
the region of radius R and is uniform. Initial and final velocities are along radial direction and they are
perpendicular to each other. For this to happen, which of the following expression(s) is/are correct :
nzO;eku 'm', vkos'k  ‘q’  dk ,d d.k pqEcdh; {ks=k esa yEcor~ (fcUnq P ij) pky v ls izos'k djrk gSA fp=k esa fn[kk;s

vuqlkj ;g fcUnq Q ls ifjf/k ds yEcor~ T le; ckn ckgj fudyrk gSA ,d leku pqEcdh; {ks=k B dsoy R f=kT;k

ds o`Ùk esa mifLFkr gSA çkjfEHkd rFkk vfUre osx f=kT;h; fn'kk esa gS rFkk ,d&nwljs ds yEcor~ gSA ,slk gksus ds fy,

fuEu esa dkSu lk@ls vfHkO;atd lgh gS@gSa

(A) B = 
qR

mv
(B) T = 

v2

R
(C) T = 

qB2

m
(D) None of these (dksbZ ugha)

33. Two particles A and B approach each other from very large distance as shown in the figure. Their masses,
charges and speeds are mentioned in the figure. (Neglect gravitational force)
(A) If the least separation between the particles is b, the speed of M in center of mass frame when particles

are closest is 2LV/b
(B) If the least separation between the particles is b, the speed of M in center of mass frame when particles

are closest is LV/b
(C) If the least separation between the particles is b, the speed of 2M in center of mass frame when

particles are closest is 2LV/b
(D) If the least separation between the particles is b, the speed of 2M in center of mass frame when

particles are closest is LV/b

 

A

B

L 
M, Q, V

2M, 2Q, 2V

cgqr vR;f/kd nwjh ls nks d.k A rFkk B ,d nwljs dh rjQ fp=kkuqlkj xfr’'khy gSA buds nzO;eku ,oa vkos’'k rFkk pky fp=k

esa iznf'’kZr gSA

(A) ;fn d.kks ds e/; U;wure nwjh b, tc nksuksa ,d nqljs vR;f/kd ikl gS rc nzO;eku dsUnz ds funsZ’'k rU=k es M dh pky

2LV/b gSA

(B) ;fn d.kks ds e/; U;wure nwjh b, tc nksuksa ,d nqljs vR;f/kd ikl gS rc nzO;eku dsUnz ds funsZ’'k rU=k es M dh pky

LV/b gSA

(C) ;fn d.kks ds e/; U;wure nwjh b, tc nksuksa ,d nqljs vR;f/kd ikl gS rc nzO;eku dsUnz ds funsZ’'k rU=k es 2M dh pky

2LV/b gSA

(D) ;fn d.kks ds e/; U;wure nwjh b, tc nksuksa ,d nqljs vR;f/kd ikl gS rc nzO;eku dsUnz ds funsZ’'k rU=k es 2M dh pky

LV/b gSA
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34. A positive point charge q
0
 is placed at centre of hollow conducting spherical shell as shown in the figure.

There is a point P at a distance 
a

2
 from center. Inner and outer radius of shell are a and 2a respectively..

Select correct alternative(s). 
0

1
here, k

4

 
  

(A) Potential of point P with respect to conductor is 
0kq

2a

(B) Potential of point P with respect to conductor is 
0kq

a

(C) Potential of point P with respect to infinity is 
02kq

a

(D) Potential of point P with respect to infinity is 
03kq

2a

 

C 
q0 

a/2 

a 

2a 

P 

,d /kukRed fcUnqor~ vkos’'k q
0
 fp=kkuqlkj [kks[kys pkyd xksfy; dks’'k ds dsUnz ij j[kk gSA dsUnz ls 

a

2
nwjh ij ,d fcUnq

P gS dks’'k dh vkUrfjd o ckg~; f=kT;k Øe’'k% a rFkk 2a gS lgh fodYiks dk p;u djks 
0

1
, k

4

 
  

;gk¡

(A) pkyd ds lkis{k P ij foHko 
0kq

2a
 gSA (B) pkyd ds lkis{k P ij foHko 

0kq

a
 gSA

(C) vuUr ds lkis{k P ij foHko 
02kq

a
 gSA (D) vuUr ds lkis{k P ij foHko 

03kq

2a
 gSA

35. There are eight identical solid spheres at same temperature, the rate of cooling of each sphere is x. The rate
of heat loss from each sphere is Q. All spheres are combined to form a single sphere at same temperature
then for new sphere
(A) rate of cooling becomes x/2 (B) rate of cooling becomes 2x
(C) rate of heat loss becomes 4Q (D) rate of heat loss becomes 2Q
leku rki ij fLFkr vkB le:i Bksl xksyks dh dYiuk dhft,A izR;sd xksys dh ‘'khryu dh nj x gSA izR;sd xksys ls Å”"ek

âkl dh nj Q gSA leku rki ij lHkh xksyks dks feykdj ,d u;k xksyk cuk;k tkrk gSA

(A) ‘'khryu dh nj x/2 gks tk,xh (B) ‘'khryu dh nj 2x gks tk,xh

(C) Å”"ek âkl dh nj 4Q gks tk,xh (D) Å"”ek âkl dh nj 2Q gks tk,xh

36. A hemisphere of mass M and radius R is kept inside a lift going upwards with an acceleration a.
A block of mass ‘m’ is kept as shown in the figure.
(A) If the block is at rest with respect to hemisphere, the minimum coefficient of friction between the block

and the hemisphere will be tan 
(B) If the block is at rest with respect to hemisphere, the minimum coefficient of friction between the block

and the hemisphere will be tan
g

a

(C) The net reaction from the hemisphere on the block of mass ‘m’ is m (g + a) sin 
(D) The net reaction from the hemisphere on the block of mass ‘m’ is m (g + a)

 

a

m
R 

M 



M nzO;eku rFkk R f=kT;k dk v)Zxksyk Åij dh rjQ a Roj.k ls xfr’'khy fy¶V esa j[kk gSA ‘m’  dk nzO;eku dk Cykd

fp=kkuqlkj fLFkr gSA

(A) ;fn v)Zxksys ds lkis{k CykWd fLFkj voLFkk esa gks rks CykWd rFkk xksys ds e/; U;wure ?k"”kZ.k xq.kkad tan gksxkA

(B) ;fn v)Zxksys ds lkis{k CykWd fLFkj voLFkk esa gks rks CykWd rFkk xksys ds e/; U;wure ?k"”kZ.k xq.kkad tan
g

a
gksxkA

(C) ‘m’ nzO;eku ds CykWd ij v)Zxksys }kjk vkjksfir dqy fØ;k cy m(g + a) sin gSA
(D) ‘m’ nzO;eku ds CykWd ij v)Zxksys }kjk vkjksfir dqy fØ;k cy m (g + a)gSA
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SECTION – 3 : (Maximum Marks : 16)

[kaM 3 : (vf/kdre vad : 16)
 This section contains FOUR questions

 The answer to each question is a SINGLE DIGIT INTEGER ranging from 0 to 9, both inclusive

 For each question, darken the bubble corresponding to the correct integer in the ORS

 Marking scheme :

+4   If the bubble corresponding to the answer is darkened

  0   If none of the bubbles is darkened

–1   In all other cases
 bl [kaM esa pkj iz’'u gSaA

 izR;sd iz’'u dk mÙkj 0 ls 9 rd, nksuksa '‘kkfey] ds chp dk ,d ,dy vadh; iw.kk±d gSA

 izR;sd iz’'u esa] vks- vkj- ,l- ij lgh iw.kk±d ds vuq:i cqycqys dks dkyk djsaA

 vadu ;kstuk :
+4  ;fn mÙkj ds vuq:i cqycqys dks dkyk fd;k tk,A

  0  ;fn dksbZ Hkh cqycqyk dkyk u fd;k gksA

–1  vU; lHkh voLFkkvksa esa

37. A cubical block of mass 1 Kg is pulled by horizontal force F as shown in figure. The Coefficient of friction of

surface is  = 0.2. The value of force F for which block will topple is xN. Find the value of x.

1 Kg nzO;eku ds ?kukdkj CykWd dks {kSfrt cy F }kjk fp=kkuqlkj [khapk tkrk gSA lrg ds fy, ?k"”kZ.k xq.kkad  = 0.2 gSA

CykWd ds iyVus ds fy, cy F dk eku xN gks rks] x dk eku Kkr djksA

 F 

38. An infinite long current carrying wire is placed perpendicular to plane of

paper. Current is the wire is the  B


 is the magnetic field due to wire. Line

integration of magnetic field 
B

A

B d
 

   along straight line AB is  o

x

 
. Find the

value of x.     

l

l

I B

A

,d vUur yEckbZ dk /kkjkokgh rkj dkxt ds ry ds yEcor fp=kkuqlkj j[kk gqvk

gSA rkj es /kkjk izokfgr gS B

 rkj ds }kjk mRiUu pqEcdh; {ks=k gS] lh/kh js[kk

AB ds vuqfn'’k pqEcdh; {ks=k ds js[kh; lekdyu 

B

A

B d
 

   dk eku 
o

x

 
 gks rks] x

dk eku Kkr djksA

39. The power dissipated in resistor R is 16R watt, whether the switch S is
closed or open. Find the unknown e.m.f.  in (in volt) the circuit.

tc daqth S [kqyh vFkok cUn gks rc izfrjks/k R esa '‘kfDr O;; 16R okWV gS, ifjiFk dk

vKkr fo-ok-cy   (okWYV esa) D;k gksxkA

40. Astronomers observe two separate solar systems, each consisting of a planet orbiting a sun. The two orbits
are circular and have the same radius R. It is determined that the planets have angular momenta of the same
magnitude L about their suns, and that the orbital periods are in the ratio of three to one ; i.e., T

1
 = 3T

2
. Find

the ratio m
1
/m

2
 of the masses of the two planets.

,d [kxksy’kkL=kh nks i‘Fkd lksyj fudk; dks izsf{kr djrk gSA izR;sd fudk; ,d lw;Z ds ifjr% ifjØek djrs gq, xzg ls fufeZr

gS, nksuksa d{kk;sa o‘Ùkkdkj gS rFkk nksuksa dh f=kT;k R gSA ;g Kkr gS fd xzgksa dk lw;Z ds ifjr% dks.kh; laosx dk ifjek.k L

leku rFkk muds d{kh; vkoZrdkyksa dk vuqikr 3 : 1  gS] vFkkZr T
1
 = 3T

2 
A nksuksa xzgksa ds nzO;ekuksa dk vuqikr m

1
/m

2 
gksxkA
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PART - III (Hkkx - III)

SECTION – 1 : (Maximum Marks : 32)
[kaM  1 : (vf/kdre vad : 32)

 This section contains EIGHT questions
 Each question has FOUR options (A), (B), (C) and (D). ONLY ONE  of these four option is correct
 For each question, darken the bubble corresponding to the correct option in the ORS
 Marking scheme :

+4  If only the bubble corresponding to the correct option is darkened
  0  If none of the bubble is darkened
–1  In all other cases

 bl [kaM esa vkB iz'u gSaA’’’’’

 izR;sd iz'u esa pkj fodYi (A), (B), (C) rFkk (D) gSaA bu pkj fodYiksa esa ls dsoy ,d fodYi lgh gSaA

 izR;sd iz'u esa] lgh fodYi ds vuq:i cqycqys dks vks- vkj- ,l- esa dkyk djsaA

 vadu ;kstuk :
+4  ;fn flQZ lgh fodYi ds vuq:i cqycqys dks dkyk fd;k tk,A

  0  ;fn dksbZ Hkh cqycqyk dkyk u fd;k gksA

–1  vU; lHkh voLFkkvksa esa

41. Time after which one millimole of potassium metal is deposited by the passage of 9.65 ampere through
aqueous solution of potassium ions is
iksVsf'k;e vk;Ul ds tyh; foy;u esa ls 9.65 ampere /kkjk ds izokg }kjk 1 feyh eksy iksVsf'k;e /kkrq fu{ksfir djus esa

yxk le; fuEu gSA

(A) 30 s (B) 10 s (C) 30,000 s (D) infinite vuUr

42. In a certain reaction, 10% of the reactant decomposes in one hour, 20 % in two hours, 30% in three hours
and so on the dimensions of the rate constant is :
(A) hour–1 (B) mole litre–1 sec–1 (C) litre mole–1 sec–1 (D) mole sec–1

,d fuf'pr vfHkfØ;k esa 10% vfHkdkjd ,d ?k.Vs esa] 20 % nks ?k.Vs esa] 30% rhu ?k.Vs esa fo;ksftr gksrk gS rFkk blh izdkj

vkxs Hkh] rc nj fu;rkad dh bZdkbZ gksxh &

(A) ?k.Vs–1 (B) eksy yhVj–1 lSd.M–1 (C) yhVj eksy–1 lSd.M–1 (D) eksy lSd.M–1

43. Which of the following compounds liberate(s) oxygen on heating ?
fuEu esa ls dkSuls ;kSfxd dks xeZ djus ij vkWDlhtu eqDr gksrh gS \

(A) Li
2
CO

3
(B) LiOH (C) LiNO

3
(D) NaOH

44. Which has maximum internal energy at 290 K ?
(A) Neon gas (B) Nitrogen gas (C) Ozone gas (D) Equal
290 K ij vf/kdre vkUrfjd ÅtkZ fdldh gksrh gS \

(A) fu;kWu xSal (B) ukbVªkstu xSl (C) vkstksu xSl (D) leku

45. The hydridizations of Ni(CN)
4 
and Cr(H

2
O)

6
2+, respectively are :

(A) sp3 and d3sp2 (B) dsp2 and d2sp3 (C) sp3 and d2sp3 (D) dsp2 and sp3 d2

Ni(CN)
4 
rFkk Cr(H

2
O)

6
2+ dh ladj.k voLFkk Øe'k% gS %

(A) sp3 rFkk d3sp2 (B) dsp2 rFkk d2sp3 (C) sp3 rFkk d2sp3 (D) dsp2 rFkk sp3 d2

46. Nitrogen and oxygen exist as diatomic but their congeners are P
4
 and S

8
 respectively because :

(A) phosphorus and sulphur are solids.
(B) phosphorus and sulphur catenate due to the existence of d-orbitals and form strainless structures.
(C) phosphorus and sulphur polymerise as soon as they are formed.
(D) catenation tendency of P and S is stronger because of the high P – P and S – S bond energies as
compared to N – N and O – O bond energies.
ukbVªkstu rFkk vkWDlhtu] f}ijek.kqd :i esa vfLrRo j[krs gSa] ijUrq leku oxZ esa vxys rRo ¼congeners½ Øe'k% P

4
 rFkk

S
8
 gSa] D;ksafd :

(A) QkLQksjl rFkk lYQj Bksl gSaA

(B) QkLQksjl rFkk lYQj] d-d{kdksa ds vfLrRo ds dkj.k J̀¡[kfyr ¼J̀a[kykc)½ gks tkrs gSa rFkk ruko jfgr lajpuk cukrs gSA

(C) QkLQksjl rFkk lYQj fufeZr gksrs gh ¼tYnh ls tYnh½ cgqyhd`r gks tkrs gSaA

(D) P rFkk S dh J`a[kyu izo`fÙk izcy gksrh gS] D;ksafd P – P rFkk S – S ca/k ÅtkZ;as] N – N rFkk O – O ca/k ÅtkZvksa dh

rqyuk esa mPp gksrh gSA
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47. Which is the most stable oxidation state of chromium [Cr] ?
Øksfe;e [Cr] dh lokZf/kd LFkk;h vkWDlhdj.k voLFkk dkSulh gS\

(A) +4 (B) +3 (C) +6 (D) +1

48. Which set of elements shown maximum oxidation state of +8 ?
rRoksa dk dkSulk leqPp; +8 vf/kdre vkWDlhdj.k voLFkk n’'kkZrk gS\

(A) Fe, Cr, Mn (B) Os Ru, Xe (C) Cu, Ag, Au (D) Zn, Cd, Hg

SECTION – 2 : (Maximum Marks : 32)
[kaM  2 :(vf/kdre vad : 32)

 This section contains EIGHT questions
 Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE  of these four

option(s) is(are) correct
 For each question, darken the bubble(s) corresponding to all the correct option(s) in the ORS
 For each question, marks will be awarded in one of the following categories :
 Marking scheme :

+4  If only the bubble corresponding to the correct option is darkened
  0  If none of the bubble is darkened
–1  In all other cases

 bl [kaM esa vkB iz'u gSaA

 izR;sd iz'u esa pkj fodYi (A), (B), (C) rFkk (D) gSaA bu pkj fodYiksa esa ls ,d ;k ,d ls vf/kd fodYi lgh gSaA

 izR;sd iz'u esa] lHkh lgh fodYi ¼fodYiksa½ ds vuq:i cqycqys ¼cqycqykas½ dks vks- vkj- ,l- esa dkyk djsaA

 izR;sd iz'u ds fy, vad fuUufyf[kr ifjfLFkr;ksa esa ls fdlh ,d ds vuqlkj fn;s tk;saxs %

+4  ;fn flQZ lgh fodYi ds vuq:i cqycqys dks dkyk fd;k tk,A

  0  ;fn dksbZ Hkh cqycqyk dkyk u fd;k gksA

–1  vU; lHkh voLFkkvksa esa

49. A gas cylinder containing cooking gas can withstand a pressure of 14.9 atmosphere. The pressure guaze of
cylinder indicates 12 atmosphere at 27 ºC. Due to sudden fire in the building temperature starts rising. The
temperature at which cylinder will explode is :
[kkuk idkus okyh xSl dk flys.Mj 14.9 ok;qe.My dk nkc lgu dj ldrk gSA 27ºC ij flys.Mj dk nkc xSt

¼nkcekih½ 12 ok;qe.My bafxr djrk gSA fcfYMax esa vpkud vkx yxus ls rkieku c<+ tkrk gSA og rki Kkr djsa ftl

ij flys.Mj QV tk;sxk&

(A) 372.5 K (B) 99.5 ºC (C) 199 ºC (D) 472.5 k

50. Most ionic compounds have :
(A) high melting points and low boiling points
(B) high melting points and non-directional bonds
(C) high solubilities in polar solvents and low solubilities in nonpolar solvents
(D) three-dimensional crystal structures, and are good conductors of electricity in the molten state
vf/kdrj vk;fud ;kSfxd dk gksrk gS %

(A) mPp xyukad rFkk fuEu DoFkukad

(B) mPp xyukad rFkk vfn'kkRed cU/k

(C) /kzqoh; foyk;d esa mPp foys;rk rFkk v/kqoh; foyk;d esa fuEu foys;rk

(D) f=kfofe; fØLVyh; lajpuk rFkk xfyr voLFkk esa oS|qr dk vPNk pkyd gSA

51. An energy of 91.8 eV is required to excite a Hydrogen-like species from 1st Bohr orbit to second. Which
is/are correct statement(s) :
(A) Atomic number of H-like species is 3.
(B) Ionisation energy of H-like species is 122.4 eV.
(C) Kinetic energy of electron in 1st orbit is 54.4 eV
(D) Energy of second orbit is –13.6 eV.
,d gkbMªkstu leku Lih'kht dks izFke cksj d{kk ls f}rh; d{kk esa mRrstu ds fy, 91.8 eV dh ÅtkZ vko';d gksrh gSA

rc fuEu esa ls dkSulk@dkSuls dFku lgh gS@gSa %

(A) H- leku Lih'kht dk ijek.kq Øekad 3 gSA
(B) H-leku Lih'kht dh vk;uu ÅtkZ 122.4 eV gSA
(C) 1st d{kk esa bysDVªkWu dh xfrt ÅtkZ 54.4 eV gSA
(D) f}rh; d{kk dh ÅtkZ –13.6 eV gSA
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52. Choose the correct option(s). (lgh fodYi pqfu,A)
(A) An equimolar mixture of CO and H

2
 is called water gas

CO rFkk H
2
 ds leeksyj feJ.k dks ty xSl (water gas) dgrs gSaA

(B) A mixture of CO and N
2
 is called producer gas

CO rFkk N
2
 dk feJ.k mRiknd xSl (producer gas) dgykrk gSA

(C) An equimolar mixture of CO and H
2
 is called coal gas.

CO rFkk H
2
 dk leeksyj feJ.k dksy xSl (coal gas) dgykrk gSA

(D) An equimolar mixture of CO and N
2
 is called water gas.

CO rFkk N
2
 dk leeksyj feJ.k ty xSl (water gas) dgykrk gSA

53. The co-ordination number of a central metal atom in a complex cannot be determined by :
(A) the number of only anionic ligands bonded to metal ion
(B) the number of ligands around a metal ion bonded by pi bonds
(C) the number of only neutral ligands around a metal ion bonded by sigma bonds
(D) the number of sigma bonds between the ligands and the central atom/ion i.e. the number of ligand donor

atoms to which the metal is directly attached.

ladqy esa dsUnzh; /kkrq ijek.kq dh leUo; la[;k fuEu ls fu/kkZfjr ugha dh tkrh gS %

(A) dsoy _.kk;fud fyxsUMksa dh la[;k tks /kkrq vk;u ls cfU/kr ds }kjkA

(B) ,d /kkrq vk;u ds pkjksa vksj  ca/k ds }kjk cfU/kr fyxsUMksa dh la[;k ds }kjkA

(C) dsoy ,d /kkrq vk;u ds pkjksa vksj  ca/k ds }kjk cfU/kr mnklhu fyxsaMks dh la[;k ds }kjkA

(D) dsUnzh; ijek.kq@vk;u rFkk fyxs.Mksa ds chp flXek cU/kksa dh la[;k ds }kjk vFkkZr~ fyxsUM ds nkrk ijek.kq dh la[;k tks

fd lh/ks /kkrq vk;u ls tqMs+ gksrs gSaA

54. Which of the following statements are true about the alkali metals ?
(A) All alkali-metal salts impart a characteristic colour to the Bunsen flame.
(B) Among LiOH, CsOH, KOH, and RbOH, CsOH has the highest solubility in water.
(C) Among the alkali metals, cesium is the most reactive.
(D) The reducing character of the alkali metal hydrides follow the order : LiH > NaH > KH > RbH > CsH.

{kkj /kkrqvksa ds fy, fuEu esa ls dkSuls dFku lR; gaS \

(A) lHkh {kkj /kkrqvksa ds yo.k cqUlu Tokyk dks ,d ykf{.kd jax çnku djrs gSaA

(B) LiOH, CsOH, KOH, rFkk RbOH lHkh esa ls CsOH ty esa vR;f/kd foys;rk j[krk gSA

(C) lHkh {kkjh; /kkrqvksa esa ls lhft;e vR;f/kd fØ;k'khy gSA

(D) {kkj /kkrq gkbMªkbMksa ds vipk;d xq.k Øe  LiH > NaH > KH > RbH > CsH dk ikyu djrs gSaA

55. Which of the following elements can show only one non-zero oxidation state?
fuEu esa ls dkSulk rRo dsoy ,d v’'kwU; vkWDlhdj.k voLFkk n’'kkZrk gSA

(A) F (B) Na (C) Bi (D) Al

56. Which of the following will not give iodoform test:
fuEu esa ls dkSu vk;ksMksQkWeZ ijh{k.k ugha nsxk\

(A) 
 

CH3–C–CH3 

O
(B) 

 CHO

(C) CH
3
–CH

2
–CH

2
–OH (D) CH

3
–CH

2
–OH
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SECTION – 3 : (Maximum Marks : 16)

[kaM 3 : (vf/kdre vad : 16)
 This section contains FOUR questions

 The answer to each question is a SINGLE DIGIT INTEGER ranging from 0 to 9, both inclusive

 For each question, darken the bubble corresponding to the correct integer in the ORS

 Marking scheme :

+4   If the bubble corresponding to the answer is darkened

  0   If none of the bubbles is darkened

–1   In all other cases

 bl [kaM esa pkj iz'u gSaA

 izR;sd iz'u dk mÙkj 0 ls 9 rd, nksuksa ‘'kkfey] ds chp dk ,d ,dy vadh; iw.kk±d gSA

 izR;sd iz'u esa] vks- vkj- ,l- ij lgh iw.kk±d ds vuq:i cqycqys dks dkyk djsaA

 vadu ;kstuk :

+4  ;fn mÙkj ds vuq:i cqycqys dks dkyk fd;k tk,A

  0  ;fn dksbZ Hkh cqycqyk dkyk u fd;k gksA

–1  vU; lHkh voLFkkvksa esa

57. A cylindrical container with a movable piston initially holds 1.5 mole of gas at a pressure of 4 atm and a
volume of 2.5 lt. If the piston is moved to create a volume of 5 lt, while simultaneously withdrawing 0.75
moles of gas, the final pressure of gaseous system in atm is :
,d ik=k] ftlesa xfr'khy fiLVu yxk gS] esa 2.5 yhVj vk;ru rFkk 4 atm nkc ij xSl ds 1.5 eksy mifLFkr gSaA ;fn fiLVu

dh lgk;rk ls vk;ru 5 yhVj djrs gSa rFkk lkFk-lkFk xSl ds 0.75 eksy fudky ysrs gSa] rks xSlh; ra=k esa ifj.kkeh nkc atm

esa Kkr djks \

58. Which of the following ores do not contain more than one metal in their composition. Argentite, Barytes,
Magnesite, Fluorspar, Carnalite, Dolomite, Chalcocite, Asbestos, Calamine.
fuEu esa ls fdrus v;Ld buds laxBu esa ,d ls vf/kd /kkrq ugha j[krs gSA vtsZUVkbM] cSjkbV~l] eSXuslkbV] QyksLikj]

dkusZykbV] MksyksekbV] pkydkslkbV] ,LcslVl] dsykekbuA

59. Atomicity of gas evolved when white phosphorous is reacted with caustic soda ?
fu"dkflr xSl dh ijek.oh;rk D;k gksxh tc 'osr QkLQksjl dh dkfLVd lksMk ds lkFk fØ;k djkbZ tkrh gS \

60. How many species out of the following are aromatic ?
fuEu esa fdruh Lih'kht ,sjksesfVd gS
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ANSWER KEY

1. (A) 2. (A) 3. (C) 4. (A) 5. (B) 6. (B) 7. (A)
8. (A) 9. (AB) 10. (AC) 11. (BCD) 12. (CD) 13. (ABD) 14. (AD)
15. (ABC) 16. (BC) 17. (3) 18. (1) 19. (0) 20. (1)

21. (A) 22. (D) 23. (D) 24. (C) 25. (C) 26. (D) 27. (A)

28. (A) 29. (ABC) 30. (ABCD) 31. (ABCD) 32. (ABC) 33. (AD) 34. (BD)

35. (AC) 36. (AD) 37. (8) 38. (8) 39. (7) 40. (3)

41. (D) 42. (B) 43. (C) 44. (C) 45. (C) 46. (D) 47. (B)
48. (B) 49. (AB) 50. (BCD) 51. (AB) 52. (AB) 53. (ABC) 54. (ABC)
55. (ABD) 56. (BC) 57. (1) 58. (6) 59. (4) 60. (5)

HINTS & SOLUTION TO SAMPLE TEST PAPER-III

1. Let y = f(x) = x2  – log
e
|x|

 f(x) = 2x – 
x

1
 ; (x  0) for all values of x

f(x) = 
x

1x2 2 
 > 0 if x  








 0,

2

1

Hindi ekukfd y = f(x) = x2  – log
e
|x|

 lHkh x ds ekuksa ds fy, f(x) = 2x – 
x

1
 ; (x  0)

f(x) = 
x

1x2 2 
 > 0 ;fn x  








 0,

2

1

2. A =  
3

0

2 )xxx2(  dx

A = 

332

3

x

2

x
3 










  = 

2

27
 – 

3

27
 = 

6

27
 = 

2

9

3.

x3
2

1

19



  = 
13

90

so vr% m = 




13

90
 = 6

so T
6+1

 = T
7
 is greatest term

vr% T
6+1

 = T
7
 egRre in gSA

5. z–z 

2zzi4–zz 
 zi4–z          2z = – 4i

z = – 2i Hence,  |z| = 2
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6. f
 
(x) = 

4
1

xx1

1

2 
 . 

4

1
xx2

1x2

2 



Clearly f(x) is not differentiable at x = 
2

1
  only

Li"V gS fd f(x) dsoy x = 
2

1
  ij vodyuh; ugha gSA

7.  = 


 2/

dx|xcos|xsin

 = – 


 2/

dxxcosxsin  = 
1

0

dtt [sinx = t]

 =  
3

2

8. Ellipse (nh?kZo`Ùk) x2tan2 +  y2 sec2 = 1

2

2

cot

x
 + 

2

2

cos

y
 = 1

Consider cot2 – cos2 = cos2 





 


1

sin

1
2

9. x  2,  f(x) = 2x

2–x

x < 2,  f(x) = 2x

)2–x(–
= 2x

x–2

sovr%  f (x) = 4x

)4–x(x–
,  x  2

4x

)4–x(x
,  x < 2

so f(x) is increasing if   x  (–, 0)  [2, 4)
vr% f(x) o/kZeku gS ;fn x  (–, 0)  [2, 4)

decreasing if  Ðkl~eku ;fn  x  (0, 2)  (4, )

10. Tr+1 = 

r
rn3

r
n

2

1
)2(C 










 r = n

 Tn+1 = 

nn
03

n
n

2

1

2

1
)2(C 



















 

n

2

1








  = 

8log

3

2
1

8log

3

3
3

3
9.3

1























 





 

      = 
8log

3

5
– 3

3  = 8–5/3 = 2–5 = 52

1
 = 

10

2

1








= 

10

2

1










 

n

2

1








  = 

10

2

1








   n = 10

 T4+1 =10C4. 4103 )2( 

4

2

1








  = 








2
2

4
10

2

1
.2.C  = 10C4
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11. |z
1
 + z

2
|2 = |z

1
|2 + |z

2
|2

0zzzz 2121 


2

1

2

1

z

z
–

z

z


0
z

z

z

z

2

1

2

1 







 

2

1

z

z
is purely imaginary

so amp 








2

1

z

z
 is may be 

2


or – 

2



12. tan2 = 2 tan2  + 1 ... (i)

cos 2 + sin2  = 



2

2

tan1

tan–1
 + sin2 

= 
1tan21

1–tan2–1
2

2




 + sin2  = 

)tan1(2

tan2–
2

2




 + sin2 

= – sin2   + sin2 = 0
which is independent of      tks fd  ls Lora=k gSA

13. |x|2 + |x| – 6 = 0  |x| = –3, 2  |x| = 2
 x = ± 2

14. The given integral fn;k x;k lekdyu

I =   xdx
2

1
secx

2

1

x
2
1

cos2

dxx 2

2

Integrating by parts taking sec2 x
2

1
as the second function, we have

[k.Mu lekdyu esa sec2 x
2
1

 dk f}rh; Qyu j[kus ij gesa izkIr gksrk gSA

I = 
2

1




  xdx

2

1
tan2.1–x

2

1
tan2.x

= x tan  xdx
2

1
tan–x

2

1

= x tan x
2

1
secn2–x

2

1
 ,     [   x

2

1
secn2dxx

2

1
tan  ]

15. Applying C
1
  C

1
 + C

2 
 + C

3
 , we get

x2sin1xcosx2sin2

x2sinxcos1x2sin2

x2sinxcosx2sin2

2

2

2





= 

100

010

x2sinxcosx2sin2 2
 (Applying R

2 
 R

2
 – R

1 
, R

3 
 R

3
 – R

1 
)

= 2 + sin2x
 = 3,  = 1
Now,  –  = 2,  +  = 4 and  + 3 = 6. Thus ( – ) + ( + ) = 6 = ( + 3)
So,  –  ,  +  ,  + 3 cannot form a triangle.
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Hindi C
1
  C

1
 + C

2 
 + C

3
   dk iz;ksx djus ij

x2sin1xcosx2sin2

x2sinxcos1x2sin2

x2sinxcosx2sin2

2

2

2





= 

100

010

x2sinxcosx2sin2 2
 (R

2 
 R

2
 – R

1 
, R

3 
 R

3
 – R

1 
ds iz;ksx djus ls)

= 2 + sin2x
 = 3,  = 1
vc  –  = 2,  +  = 4 rFkk   + 3 = 6. vr% ( – ) + ( + ) = 6 = ( + 3)

vr%  –  ,  +  ,  + 3  ,d f=kHkqt ugha cuk ldrh gSA

16. 2ae = 
a

b2 2

2a2e = 2b2

 a2e = b2

 e = 2

2

a

b

 e = 1 – e2

e2 + e – 1 = 0

e = 
2

51– 

– ve rejected

e = 
2

1–5
 = 

)15(

2



17. f (4) = 
4–x

)4(f–)x(f
lim

4x

= 
   

4–x

2f–xf
lim

22

4x










 f(x2) = x3

= 4–x

4–x
lim

2/32/3

4x
= 

2

3
 41/2 = 3

18. Here ;gk¡ f(x) = 
12–x5–x2

26–x8–x3–x2
2

23

 = x + 1 +
4–x

2

3x2

5



(Partial fractionsvkaf'kd fHkUu ls)

 
dx

d
f(x) = 1 + 0 – 22 )4–x(

2
–

)3x2(

2.5



 A = 1, B = – 10, C = – 2
 B – 5C + A = 1

19. Letekuk = 

zyx

31z41y51x

345

 = 

zyx

130z100140y100150x100

345



Applying R
2
  R

2
 – (100R

3
 + 10R

1
), then yxkus ij

 = 

zyx

111

345
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Applying C
2
  C

2
 – 

2

1
(C

1
 + C

3
), then yxkus ij

 = 

z)zx(
2

1
–yx

101

305



= 

z0x

101

305

= 0    ( x, y, z are in A.P.)  ( x, y, z lekUrj Js.kh esa gS)

20. 8cosx – 6sinx + k  0
k  6sinx – 8cosx
since –10  6sinx – 8cosx  10
 k  –10
 Maximum value of  k is  –10 k dk vf/kdre eku –10 gSA

21. PV2/3 =  C

V

T
 V2/3 =  C

1/3V

T
=  C

T = CV1/3

23. 2 ˆ ˆ ˆF x y i yz j xyzk  


ˆ ˆ ˆdr dxi dyj dzk  


2dw F.dr x y dx yzdy xyzdz   
 

for the given path z = 0, y = 
22x

a

fn;s x;s iFk ds fy, z = 0, y = 
22x

a

dw = x2y dx = 
42x

a
dx

w = 

a 4
4

0

2 2a
dw x dx

a 5
  

24. When charge is 75% of maximum value then potential difference across resister will be
tc vkos'k vf/kdre vkos'k dk 75% gS rks izfrjks/k ds fljks a ij foHkokUrj fuEu gksxkA

VR = 5V
So, R = 5

25. P
1
 = P

2
 = P

m
1
v

1
 = m

2
v

2

2 2

1 2

P P

2m 2m

   
   
   

=
64

27

2

1

m

m  = 
64

27
= 

1

2

v

v

 
1

2


 = 

1

2

h / P

h / P  = 1 : 1   

1/3 1/3

1 1

2 2

R A 27

R A 64

       
  

= 
3

4
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26. The kinetic energy of centre of mass remains unchanged. Since external force is zero.
nzO;eku dsUnz dh xfrt ÅtkZ vifjofrZr jgsxhA D;ksafd ckg~; cy 'kwU; gSA

27. since (pawfd)  m
1
 m

2
 = 1 

1 2i i

o o

h h
1

h h

  
    

  

h0 = 
1 2i ih h  = 6cm

for first position of the lens (ysal dh izFke fLFkfr ds fy,)

D 

d = 20 cm 

m = –2 = 
20x

x




 x = 20 cm  D = 60 cm
From displacement method  (foLFkkiu fof/k ds fy,)

Using (ds mi;ksx ls) f =
2 2D d

4D

 
  =  

2 260 20
4 60



 = 
40
3  cm

28. v = 
2

2
t

a = t
At the instant when the normal is just zero
ml {k.k ij tc vfHkyEc Bhd 'kwU; gS

mg cos = ma sin
a = g cot 
since  = 45°
a = t = 10
 t = 10 sec.

Alternative solutions oSdfYid gy

v = 
2

2
t

a = t
Normal will be zero at the instant ma sin  = mg cos 
vfHkyEc ml {k.k ij 'kwU; gksxk tc  ma sin  = mg cos 

    

 

ma   

T 

m 

a = g cot 
since  = 45°
a = t = 10
 t = 10 sec.

29. Y component of angular momentum is changing direction and magnitude.

d.k dk 'O' fcUnq ds lkis{k dks.kh; laosx dk Y ?kVd fn'kk o ifjek.k esa cnyrk gSA

30. Self -explanatory
Lo;a O;k[;k ls

32. The particle will move along an arc which is part of a circle of radius
d.k ,d pki ds vuqfn'kxfr djsxk tks ,d o`Ùk gS bldh f=kT;k gS&

r = 
Bq

mv

From the figure we can see  fp=k ls ge ns[k ldrs gaS

r = R

 R = 
Bq

mv
; T = 

v

2/r
 = 

v2

r
   r = R = 

Bq

mv
 T = 

Bq2

m
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33. At closest approach velocity perpendicular to line joining particles

fudVre~ igqWp ds fy, osx d.kksa dks feykus okyh js[kk ds yEcor~ gksuk pkfg,A

34. V
P 
= 

0 0 0 0kq kq kq 3kq
.

2a a a / 2 2a
  

37. F f N.
2 2 2
 

  

F = N – f

= 10 – 0.2 × 10

= 8 N Ans.

38. consider loop ABC 
o inB.dl (I )  



ywi ABC 
o inB.dl (I )  


 dh dYiuk djksA

A B C

C A B

B.dl B.dl B.dl 0    
   

l

l

450

A

C

B.dl 0


 B dl
 



B

o

A

I
B.dl . 0

2 4

 
 


  



B

o

A

I
B.dl

8




 

39. I²R = 16R  I = 4A
Clearly the two currents are in opposite directions. when S is open
Li”"V gS fd nksuksa /kkjk, foijhr fn'’kk esa gksxh tc S [kqyk gSA

 E = 4 + 4R   – 10×1+4×R +4+4R = 0

3
R E 4 4R 7V

4
     

40. L = mVR V = 
T

R2

L = mR 






 
T

R2
 = 

T

mR2 2

1

1

2

1

T

m

L

L
    

2

2

m

T
  3

T

T

m

m

2

1

2

1 
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41. w = zit

39  1 10–3  = 
96500

39
 9.65  t

t = 10 s.

43. 2LiNO
3
   Li

2
 + 2NO

2
 + 1/2 O

2

44. Internal energy of a gas ¼xSl dh vkfUrfjd ÅtkZ½ = 
2

f
nRT

Internal energy of a gas ¼xSl dh vkfUrfjd ÅtkZ½  f

Ni(CN)
4
 Ni : [Ar] 3d8 4s2 = 2,2,2

g2t  2,2
ge

CN– is a strong filed ligand, hence it will cause pairing of electrons. Hence, dsp2
.

3d 4s 4p

Cr (H
2
O)

6
+2  Cr+2  : [Ar] 3d4 45°

3d 4s 4p

octahedral complex : d2sp3

46. N and O have ability to form p-p multiple bonds with it self on account of smaller size of atoms. N – N and
O – O bond energies are less on account of repulsion between non-bonded pairs of electrons due to smaller
size of atoms. S – S bond energy (265 kJ mol–1) is next to C – C.
N rFkk O esa] buds NksVs vkdkj ds dkj.k] Lo;a ds ijek.kq ds lkFk p-p ca/k fuekZ.k dh {kerk gksrh gSA NksVs ijek.kq vkdkj

ds dkj.k] vcaf/kr bysDVªksu ds ;qXeksa ds e/; izfrd"kZ.k ds dkj.k] N – N rFkk O – O ca/k ÅtkZ;sa de gksrh gSA S – S ca/

k ÅtkZ (265 kJ mol–1) C – C ds ckn vxyh ca/k ÅtkZ gSA

48. Os, Ru, Xe shows maximum +8 oxidation state.
Os, Ru, Xe vf/kdre +8 vkWDlhdj.k voLFkk n’'kkZrk gSA

49. Suppose the cylinder will burst at T2K

1

12
2

P

TP
T   (V1 = V2) = 

12

3009.14 
 = 372.5 K

ekuk fd flys.Mj T2K rki ij QV tkrk gSA

1

12
2

P

TP
T   (V1 = V2) = 

12

3009.14 
 = 372.5 K

50. (A) is incorrect, as ionic compounds have higher melting points as well as higher boiling points due to strong
electrostatic force of attraction between the ions. (B), (C) and (D) are properties of ionic compounds.

(A) lgh ugha gS D;ksafd vk;u ds e/; izcy vkd"kZ.k cy ds dkj.k vk;fud ;kSfxd dk xyukad rFkk DoFkukad vf/kd gksrk

gSA (B), (C) rFkk (D) vk;fud ;kSfxdks ds xq.k gSA

51. E
2
 – E

1
 = E

91.8 = 13.6 Z2  






 
4

1

1

1
 = 13.6  

4

3
 Z2

Z2 = 9  Z = 3
IE = 13.6 Z2 = 13.6  32 = 122.4 ev
KE

1
 = 13.6 Z2 = 13.6  32 = 122.4 ev

E
2
 = – 2

2

2

36.13 
= – 30.6 ev

53. Coordination number of a central metal atom in a complex is the number of -bonds between metal M and
ligand L.
ladqy esa dsUnzh; /kkrq ijek.kq dh leUo; la[;k /kkrq M rFkk fyxsUM ds e/; -ca/kks dh la[;k gSA
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54. (A) This is because the heat from the flame excites the outermost orbital electron to a higher energy level.
When the excited electron comes back to the ground state, there is emission of radiation in the visible region
as given below :
(B) Here down the group the change in lattice energy is more than that of hydration energy.
(C) Because of low ionization energy and melting point.
(D) Reducing nature increases down the group as their stability decreases down the group
CsH > RbH > KH > NaH > LiH.

gy- (A) ,slk blfy, gksrk gS D;ksafd Tokyk }kjk tks Å"ek nh tkrh gS og ckáre dks"k bysDVªkWu dks mRrsftr dj mPp ÅtkZ

Lrj esa LFkkukUrfjr dj nsrh gSA tc mRrsftr bysDVªkWu vk| voLFkk esa iqu% okfil vkrk gS tks n`'; {ks=k esa fofdj.kksa dk

mRltZu djrk gS tSlk dh uhps fn;k x;k gS %

(B) ;gk¡ ij oxZ esa uhps dh vksj tkyd ÅtkZ esa ifjorZu ty;kstu ÅtkZ dh rqyuk esa vf/kd gksrk gSA

(C) fuEu vk;uu ÅtkZ rFkk xyukad ds dkj.kA

(D) oxZ esa uhps dh vksj vipk;d {kerk c<+rh gS D;ksafd budh oxZ esa uhps dh vksj LFkkf;Ro ?kVrk gSA

CsH > RbH > KH > NaH > LiH.

55. F shows 0 & –1 O.S. only.
Na shows 0 & +1 O.S. only.
Bi shows 0, +3 & 5 O.S. only.
Al shows 0 & +3 O.S. only.

Sol. F dsoy 0 rFkk –1 vkWDlhdj.k voLFkk n’'kkZrk gSA

Na dsoy 0 rFkk +1 vkWDlhdj.k voLFkk n’'kkZrk gSA

Bi dsoy 0, +3 rFkk 5 vkWDlhdj.k voLFkk n'’kkZrk gSA

Al dsoy 0 rFkk +3 vkWDlhdj.k voLFkk n’'kkZrk gSA

57.
1

11
n

VP
 = 

2

22
n

VP

5.1

5.24
 = 

75.0

5P2 

So, P
2
 = 1.0 atm.

58. Magnesite, Fluorspar, Chalcocite, Argentite, Calamine, Barytes
eSXuslkbV] QyksLikj] pkydkslkbV] vtsZUVkbV] dsykekbu] cSjkbV

60. Aromatic species are
fuEu ,sjksesfVd Lih'kht gSA
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