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PAPER-II : MATHEMATICS

Part– I Senior Secondary Level

 1. Algebra : Quadratic equation with real coefficients, relation between roots and coefficients, formation of quadratic equation with

given roots. Symmetric functions of roots, linear and quadratic inequations. Algebra of complex numbers, addition, multiplication,

conjugation, polar representation, properties of modulus and principal argument, triangle inequalities, cube roots of unity, geometric

interpretations. Arithmetic and geometric progressions, arithmetic and geometric means, infinite geometric series, Arithmetico-

Geometric Progression. Sum of the first ‘n’ natural numbers, sums of squares and cubes of the first ‘n’ natural numbers, Fundamental

principle of counting. Factorial n. Permutations and Combinations and simple applications. Exponential and logarithmic series,

Binomial theorem (for positive integral index and for any index), general term and middle term, properties of binomial coefficients.

 2. Matrices and Determinants : Matrices, algebra of matrices, type of matrices, determinants of order two and three, properties

of determinants, Adjoint and evaluation of inverse of a square matrix using determinants and elementary transformations, Test

of consistency and solution of simultaneous linear equations in two or three variables using determinants and matrices.

 3. Sets, Relations and Functions : Sets and their representations. Different kinds of sets. Venn diagrams. Operation on Sets. De-

Morgan’s laws and practical problems based on them. Ordered pair, relations, domain and co-domain of relations, equivalence

relation. Function as a special case of relation, domain, co-domain, range of functions, invertible functions, even and odd functions,

into, onto and one-to-one functions, special functions (polynomial, trigonometric, exponential, logarithmic, power, absolute value,

greatest integer etc.), sum, difference, product and composition of functions. Inverse trigonometric functions (principal value only)

and their elementary properties.

 4. Analytical Geometry :

(i) Two Dimensions : 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. General equation of second degree. Nature of conic. Equation of a circle in various forms, equation

of tangent, normal and chord of a circle. Parametric equations of a circle, intersection of a circle with a straight line/ circle,

equation of a circle through the points of intersection of two circles and those of a circle and a straight line. Equation of a

parabola, ellipse and hyperbola, their foci, directrices and eccentricity, parametric equations, equations of tangent and normal.

Problems based on locus. Polar equation of a conic, polar equation of tangent, normal, asymptotes, chord of contact, auxiliary

circle, director circle of a conic and related problems.

(ii) Three Dimensions : Distance between two points, direction cosines and direction ratios, equation of a straight line in space,

skew lines, shortest distance between two lines, equation of a plane, distance of a point from a plane and a line, Cartesian

and vector equation of a plane and a line. Angle between (i) two lines, (ii) two planes (iii) a line and a plane. Coplanar lines.

 5. Calculus : Limits, continuity and differentiability. Differentiation of the sum, difference, product and quotient of two functions.

Differentiation of trigonometric, inverse trigonometric, logarithmic, exponential, composite and implicit functions; Second and third

order derivatives. Rolle’s and Lagrange's Mean value Theorems, Applications of derivatives: Rate of change of quantities, monotonic

Increasing and decreasing functions, Maxima and minima of functions of one variable, tangent and normal. Integral as an anti-

derivative, Integration of a variety of functions by substitution, by partial fractions and by Integration using trigonometric identities.

Definite integral and their properties, application of definite integrals in finding the area under simple curves, especially lines, arcs

of circles/parabolas/ellipses etc., area between the said curves (the region should be clearly identifiable).

 6. Vector Algebra : Vectors and scalars, magnitude and direction of a vector. Direction cosines/ratios of vectors. Types of vectors

(equal, unit, zero, parallel and collinear vectors etc.), position vector of a point, negative of a vector, components of a vector, addition

of vectors, multiplication of a vector by a scalar, position vector of a point dividing a line segment in a given ratio. Scalar (dot)

product of vectors, projection of a vector on a line. Vector (cross) product of vectors. Scalar and Vector triple product and problems

related to them.

 7. Statistics and Probability : Standard deviation, variance and mean deviation for grouped and ungrouped data. Dispersion and

its various measures. Probability: Probability of an event, addition and multiplication theorems of probability, conditional probability,

Bayes’ theorem, probability distribution of a random variate, Bernoulli trials and binomial distribution.

Part– II Graduation Level

 1. Abstract Algebra : Definition and example of groups. General properties of groups, Order of an element of a group. Permutations:

Even and Odd permutations. Groups of permutations. Cyclic group, Cayley’s theorem. Subgroups, Cosets, Lagrange’s theorem,

Product Theorem of subgroups, Conjugate elements, conjugate complexes, Centre of a group, Simple group, centre of group,

Normaliser of an element and of a complex. Normal subgroups, quotient Groups, Group homomorphism and isomorphism with

elementary basic properties, fundamental theorem of homomorphism in groups. Isomorphism theorems of groups. Ring Theory:

Introduction to Rings, Zero divisors, Division ring, Ideals of a ring, Quotient rings, Integral Domain and Fields, their examples and

properties.

 2. Complex Analysis : Functions, Limits, Continuity and Differentiability of complex functions. The extended plane and its spherical

representation, Concept of an analytic function, Cartesian and Polar form of Cauchy-Riemann equations. Harmonic functions,

Construction of an analytic function, Conformal mapping, Bilinear transformation and its properties, Fixed points, Cross ratio,

Inverse point.

 3. Calculus : Polar Co-ordinates. Angle between radius vector and the tangent. Angle between curves in polar form. Length of polar

sub-tangent and polar subnormal, Pedal equation of a curve, Derivatives of an arc, curvature, various formulae, Centre of curvature

and chord of curvature and related problems. Partial differentiation, Euler’s theorem on homogeneous functions, Chain rule of

partial differentiation, Maxima and Minima of functions of two independent variables and of three variables connected by a

relation, Lagrange’s Method of undetermined multipliers. Asymptotes, double points, curve tracing, Envelopes and evolutes. Theory

of Beta and Gamma functions. Quadrature and Rectification. Volume and Surfaces of solids of revolution. Differentiation and
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integration under the sign of integration. Evaluation of double and triple integrals and their applications in finding areas and

volumes. Dirichlet’s integral. Change of order of integration and changing into polar co-ordinates.

 4. Differential Equations : Ordinary differential equations of first order and first degree, differential equations of first order but

not of first degree, Clairaut's equations, general and singular solutions, linear differential equations with constant coefficients,

homogeneous differential equation, second order linear differential equations, simultaneous linear differential equations of first

order. Partial differential equations of the first order, Solution by Lagrange’s method.

 5. Vector Calculus : Curl, Gradient and Divergence & Identities involving these operators and related problems. Problems based

on Stoke, Green and Gauss theorems.

 6. Analytical Geometry of Three Dimensions:

(i) Sphere : Equation of a sphere in various forms, Tangent Plane, Pole and Polar, Intersection of two spheres, Orthogonal

spheres.

(ii) Cone, Enveloping cone, Tangent plane, Reciprocal cone, Three mutually Perpendicular generators, Right circular cone.

(iii) Cylinder, Right circular cylinder, Enveloping cylinder.

 7. Statics and Dynamics : Composition and resolution of co-planer forces, component of a force in two given directions, equilibrium

of concurrent forces, parallel forces and moment, Friction, Virtual work and common catenary. Velocity and acceleration, Velocities

and accelerations along radial and transverse directions, and along tangential and normal directions, simple linear motion under

constant acceleration, Laws of motion, projectile, Simple Harmonic Motion, Rectilinear motion under variable laws.

Part– III Post Graduation Level

 1. Linear Algebra and Metric Spaces : Definition and examples of a vector space, subspace of a vector space, Linear combination,

Linear dependence and independence of vectors. Direct product of vector spaces and internal direct sums of subspaces. Bases and

dimension of a finitely generated spaces, Quotient space, Isomorphism, Linear transformation (Homomorphism), Rank and nullity

of linear transformation. The characteristic equation of a matrix, Eigen values and Eigen vectors, Cayley-Hamilton theorem.

Definition and example of a metric space, Diameter of a set, Bounded set, Open sphere, Interior point and Interior of a set, Derived

and Closure of set, Closed set, Closed Sphere, Properties of Open and Closed sets, Boundary point of set, Convergent and Cauchy

sequences, complete metric space, Cantor's Intersection theorem. Bolzano-Weierstrass theorem, Heine-Borel theorem, Compactness,

connectedness, Cantor's ternary set.

 2. Integral Transforms and Special Function : Laplace transform: Definition and its properties. Rules of manipulations, Laplace

theorems of derivatives and integrals, Properties of Inverse Laplace transforms, Convolution theorem, Complex inversion formulas,

applications to the solutions of ordinary differential equations with constant and variable coefficients. Fourier Transform: Definition

and properties of Fourier sine and cosine and complex transforms, Convolution theorem. Legendre's polynomial/ Functions: Legendre's

differential equation and associated Legendre's differential equations, Simple properties of Legendre's functions of first and second

kind and the associated Legendre's function of integral order. Bessel functions, Generating function, Integral formulae, Recurrence

relations; Addition formula and other properties of Bessel functions.

 3. Differential Geometry and Tensors : Differential Geometry: Curves in Space- Definition of unit tangent vector, tangent line,

Normal line and Normal plane. Contact of a curve and a surface. Tensors; Transformation of coordinates, Contravariant and

covariant vectors, second order tensors, Higher order tensors. Addition, subtraction and multiplication of tensors, Contraction,

Quotient Law, symmetric and skew symmetric tensors: Conjugate symmetric tensors of the second order, Fundamental tensor,

Associated tensors, Christoffel symbols, Transformation law of Christoffel symbols, Covariant differentiation of vectors and tensors.

 4. Numerical Analysis : Difference operators and factorial notation, Differences of polynomial, Newton’s formulae for forward and

backward interpolations. Divided differences, relation between divided differences and Simple difference. Newton’s general

interpolation formulae, Lagrange interpolation formula. Central differences, Gauss, Stirling and Bessel interpolation formulae.

Numerical Differentiation. Numerical integration, Newton-Cotes quadrature formula, Gauss’s, quadrature formulae, convergence,

Estimation of errors, Transcendental and polynomial equations, bisection method, method of iteration, Trapezoidal, Simpson’s and

Weddle’s rules.

 5. Optimization Technique : Convex sets and their properties. Simplex Method. Concepts of duality in linear programming.

Framing of dual programming. Assignment problems, Transportation problems. Theory of Games: Competitive strategies, minimax

and maximin criteria, two-person zero-sum games with and without saddle point.

Part – IV (Educational Psychology, Pedagogy, Teaching Learning Material,

Use of Computers and Information Technology in Teaching Learning)

 I. Educational Psychology :

• Concept, scope and functions of educational psychology.

• Physical, cognitive, social, emotional and moral developmental characteristics of adolescent learner and its implication for

teachinglearning.

• Behavioural, cognitive and constructivist principles of learning and its implication for senior secondary students.

• Concept of mental health & adjustment and adjustment mechanism.

• Emotional intelligence and its implication in teaching learning.

II Pedagogy and Teaching Learning Material (Instructional Strategies for Adolescent Learner)

• Communication skills and its use.

• Teaching models- advance organizer, concept attainment, information processing, inquiry training.

• Preparation and use of teaching-learning material during teaching.

• Cooperative learning.

III Use of Computers and Information Technology in Teaching Learning

• Concept of ICT, hardware and software.

• System approach.

• Computer assisted learning, computer aided instruction.

* * * * *

For the competitive examination for the post of Senior Teacher:-

 1. The question paper will carry maximum 300 marks.

 2. Duration of question paper will be Three Hours.

 3. The question paper will carry 150 questions of multiple choices.

 4. Negative marking shall be applicable in the evaluation of answers. For every wrong answer one third of the marks prescribed for

that particular question shall be deducted.

 5. Paper shall include following subjects:-

(i) Knowledge of Subject Concerned: Senior Secondary Level

(ii) Knowledge of Subject Concerned: Graduation Level.

(iii) Knowledge of Subject Concerned: Post Graduation Level.

(iv) Educational Psychology, Pedagogy, Teaching Learning Material, Use of Computers and Information Technology in Teaching

Learning.

·———————·
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 1. \$bZ f(x) = 2x3 + 3x2 – 12x – 4 {H$g AÝVamb _| EH${Xï>
õmg_mZ h¡-
The interval, in which the function f (x) = 2x3 + 3x2

– 12x – 4  is monotonically decreasing is
(A) [1, [
(B) \$bZ gX¡d dY©_mZ h¡&/Function is always increasing
(C) ]–, –2[
(D) ] –, 1 [ [D]
hb—{X`m \$bZ $f(x) = 2x3 + 3x2 – 12x – 4

 Am¡a f'(x) = 6x2 + 6x – 12
õmg_mZ \$bZ Ho$ {b`o

f'(x) < 0  6x2 + 6x – 12  0
 x2 + x – 2  0
 (x + 2) (x – 1)  0 $x  ]–2, 1[

 2.
sin cos

sin 2
x x dx

x


  ~am~a h¡-

sin cos
sin 2
x x dx

x


  equals :

(A) sin–1 (sin x – cos x) + C
(B)  1sin ( sin cos )x x C  
(C) cosec–1 (sec x + cos x) + C
(D) cosec–1 (sec x – cos x) + C [A]

hb—{X`m g_mH$b 
sin cos

sin 2
x x dx

x




2

sin cos

1 (sin cos )




 


x x dx
x x

1sin (sin cos )  x x c

n[aUm_ 1

2

( ) sin ( )
1 ( ( ))


 




f x dx f x c
f x

 H$s ghm`Vm go

 3. 3

( 1)
( 1)

xe x dx
x


 ~am~a h¡- 3

( 1)
( 1)

xe x dx
x


  equals :

(A) 2( 1)

xe C
x



 (B) 2( 1)

xe C
x




(C) 2 C
( 1)

xe
x


 (D) 

1

xe C
x




[C]

hb—{X`m g_mH$b 3 3

( 1) ( 1 2)
( 1) ( 1)

  


  
x xe x e xdx dx
x x

2 3 2

1 2 ;
(1 ) ( 1) (1 )

 
      


x

x ee dx c
x x x

g_mH$b { ( ) ( ) ( )   x xe f x f x dx e f x c $H$s ghm`Vm go

 4. dH«$ y = 4x(x – 1) (x – 2) Ed§ x-Aj Ûmam n{a~Õ joÌ H$m
joÌ\$b h¡:
The area enclosed by the curve y = 4x(x – 1) (x – 2)
and x-axis is
(A) 2 (B) 8
(C) eyÝ` zero (D) 16 [A]
hb—dH«$ y = 4x(x – 1) (x – 2) = 0, $
x Aj H$mo {~ÝXþAm| x = 0, x = 1 Am¡a x = 2 na {_bVm h¡& BgH$m
AZw_m{ZV J«m\$ gmW _| {X`o {MÌ _| Xem©̀ m J`m h¡&

2

y

O 0 1 x

{X`o dH«$ Am¡a x-Aj go {Kao joÌ H$m joÌ\$b = 2
dH«$ Am¡a x-Aj go {Kam Ed§ x = 0 d x = 1 Ho$ _Ü` pñWV joÌ\$b

1
3 2

0

4 2 ( 3 2 )
 

   
 
 x x x dx

14
3 2

0

2
4

  
    
   

x x x

14 2 2
4

     
$dJ© BH$mB©

 5. `{X x2 + y2 = t –
1
t
 Ed§ x4 + y4 = t2 + 2

1 ,
t

 Vmo 
dy
dx

~am~a h¡-

If x2 + y2 = t –
1
t

and x4 + y4 = t2 + 2

1 ,
t

 then 
dy
dx

equals:

(A) 2

1
x y (B)  

1
xy

(C) 3

1
x y


(D)  3

1
x y [D]

1P-1P-1

· g_`/Time : 3 KÊQ>o/Hours · àíZm| H$s g§»`m/Number of Questions : 150 àíZ · nyUmªH$/Maximum Marks : 300

narjm 18 \$adar, 2019 H$mo Am`mo{OV
{dkpßV 2018
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 1. àW_ n g§»`mAm| H$m àgaU hmoJm—
The variance of first n natural numbers is—

(A)
2 1
12

n 
(B) 

2 1
12

n 

(C) 
2 2( 1)
12

n 
(D) 

22 1
8

n 
[B]

hb—_mZH$ n[aUm_ (Standard Result)—

àW_ n g§»`mAm| H$m àgaU
2 1
12
n

 hmoVm h¡&

{dñV¥V {d{Y (Detailed Solution)
Xr g§»`m |̀  1, 2, 3, ....., n h¢&

BZH$m àgaU 2 = 

2
2

1 1

n n

r r
r r

n n
 

 
 
 
 

 

 =
22 2 2 21 2 3 ..... 1 2 3 ......         

 

n n
n n

=
2( 1)(2 1) ( 1)

6 2.
     

 

n n n n n
n n

=  1 (4 2) (3 3)
12


  
n n n

=
2( 1)( 1) 1

12 12
  


n n n

AV: àW_ n àmH¥${VH$ g§»`mAm| 1, 2, 3, ...., n H$m
2 1
12

n 
àgaU h¡&$

 2. {X`m h¡
0 1 2 3 4
4 8 15 7 6

x
y  Vmo x = 0 na

dy
dx

 H$m _mZ

hmoJm—

Given
0 1 2 3 4
4 8 15 7 6

x
y  then the value of

dy
dx

at x = 0 will be equal to —
(A) –13.5 (B) –27.5 (C) 0 (D) 57.6667 [A]

hb— Xr gmaUr
0 1 2 3 4
4 8 15 7 6

x
y  `hm±  h = 1

AÝVa gmaUr

x f(x)  f(x)  2f(x)  3f(x) 4f(x) 
0 
1 
2 
3 
4 

4 
8 
15 
7 
6 

4 
7 

–8 
–1 

3 
–15 
7 

–18 
22 40 

`hm±  D =
1 log ( ) I
h

=
2 3 41 .....

2 3 4
   
     
 h

A~ =
1 3 18 404
1 2 3 4
      

  

=
27 13.5
2


 

 3. EH$ H$_oQ>r Ho$ 15 gXñ` EH$ d¥ÎmmH$ma _oO Ho$ Mmam| Va\$ {H$VZr
Vah go ~¡R> gH$Vo h¢, O~{H$ AÜ`j Ho$ EH$ Va\$ g{Md VWm
Xÿgar Va\$ {S>ßQ>r g{Md ~¡R>m hmo?
In how many ways can 15 members of a council sit
along a circular table, when the secretary is to sit
on one side of the chairman and the deputy
secretary on the other side?
(A) 24 (B) 2 × 15!
(C) 2 × 12! (D) BZ_| go H$moB© Zht [C]
hb— H$_oQ>r Ho$ 15 gXñ`m| _| go VrZ AÜ`j, g{Md Am¡a Cng{Md
EH$ gmW ~¡R>Vo hm| V~ 12 + 1(3 H$m g_yh) AWm©V² 13 H$mo Jmob _oO
Ho$ Mmam| Amoa ì`dpñWV H$aZo Ho$ VarHo$, `hm± g{Md d Cng{Md AnZm
ñWmZ Amng _| ~Xb gH$Vo h¢,
= (13 – 1)! × 2! = 2 × (12)!

 4. `{X

0 0 1
A 0 1 0

1 0 0

 
   
  

 Vmo A–1 h¡—

If 
0 0 1

A 0 1 0
1 0 0

 
   
  

then AA–1 is—

(A) –A (B) A (C) 1 (D) 0 [B]

34P-34P-34

· g_`/Time : 3 KÊQ>o/Hours · àíZm| H$s g§»`m/Number of Questions : 150 àíZ · nyUmªH$/Maximum Marks : 300

narjm 29 AŠQy>~a, 2018 H$mo Am`mo{OV
{dkpßV 2018
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 1. `{X   ,f a,b  {ZåZ H$WZm| na {dMma H$s{OE

If f   [a, b] consider of the following statements:
(a) 'f', [a, b] na gVV h¡Ÿ&

'f ' is continuous on [a, b]
(b) 'f', [a, b] na EH${Xï> h¡Ÿ&

'f ' is monotonic on [a, b]
{ZåZ _| go H$m¡Z gm ghr h¡?
Which of the following is correct
(A) Ho$db (b)/only (b)
(B) Z Vmo (a) Z hr (b)/neither (a) nor (b)
(C) Ho$db (a) /only (a)/
(D) XmoZm| (a) VWm (b)/both (a) and (b) [B]
hb— `{X f R [a, b], h¡ Vmo `h Amdí`H$ Zht {H$ f, [a, b]
na gVV² hmo `m f [a, b] na EH${Xï> hmo AV: Z Vmo {dH$ën (A) Z
hr {dH$ën (B) ghr h¡&
`{X \$bZ f, A§Vamb [a, b] _| gVV² hmo Vmo `h A§Vamb [a, b] _|
R-g_mH$bZr` hmoVm h¡ bo{H$Z BgH$m {dbmo_ gË` hmoZm Amdí`H$ Zht
h¡ AWm©V² R-g_mH$bZr` \$bZ H$m gVV hmoZm Amdí`H$ Zht h¡&
àË òH$ EH$ {Xï> \$bZ R-g_mH$bZr` hmoVm h¡ bo{H$Z BgH$m {dbmo_ gX¡d
gË` Zht hmoVm AWm©V² R-g_mH$bZr` \$bZ EH${XîQ> hmo ^r gH$Vm h¡ Zht
^r& Bg{b ò Z Vmo H$WZ (A) Am¡a Z hr H$WZ (B) gË` h¡&

 2. AZwH«$_  
n

n
1S 1
n

   
 

h¡—

The sequence 
n

n
1S 1
n

   
 

—

(A) EH$ An[a_ò  _mZ na A{^g¥V
Converges to an irrational value

(B) Angmar/Diverges
(C) EH$ n[a_ò  _mZ na A{^g¥V/Converges to a rational value
(D) EH$ n[a_ò  _mZ na {Zanoj A{^g¥V/Absolutely converges

to a rational [A]

hb— Xr AZwH«$_ {Sn} =
11

n

n
  
 

 Ho$ {b`o

1limS lim 1
n

nn n
e

n 

    
 

, AV: Xr AZwH«$_ EH$ An[a_ò  _mZ

na A{^g¥V h¡&

 3. g_wÀM`
1 :n N
n

  
 

 h¡—

A set 
1 : n N
n

  
 

is

(A) {dd¥V bo{H$Z n[a~Õ/Open but bounded
(B) An[a~Õ/Unbounded
(C) g§d¥V Ed§ n[a~Õ/Closed and bounded
(D) Z Vmo g§d¥V Z hr {dd¥V bo{H$Z n[a~Õ

Neither open nor closed but bounded [A]

hb— {X`m g_wÀM`
1 : Nn
n

  
 

 = 
1 1 11, , , .....
2 3 4

 
 
 

ñnï>V`m {X`o g_wÀM` H$m {ZåZH$ 0 Am¡a CÀMH$ 1 h¡& Bg{b`o
g_wÀM` Z Vmo g§d¥V h¡ Am¡a Z hr {dd¥V bo{H$Z n[a~Õ h¡&

 4. 'n' KmV dmbo ~hþnX H$m 'n' dm± {d^m{OV A§V h¡—
The nth divided difference of a polynomial of
degree 'n' is
(A) EH$ AMa/a constant
(B) BZ_| go H$moB© Zht/None of these
(C) EH$ Ma/a variable
(D) gX¡d eyÝ`/always zero [A]
hb—_mZH$ n[aUm_ (Standard Result)— n KmV dmbo ~hþnX
H$m ndm± {d^m{OV A§Va EH$ AMa hmoVm h¡&

 5. loUr
1 2 3 .....

1.2 3.4 5.6
    h¡—

The series
1 2 3 .....

1.2 3.4 5.6
    is

(A) A{^gmar/convergent
(B) XmobZr`/oscillatory
(C) Angmar/divergent
(D) geV© A{^gmar/conditionally convergent [C]

hb— loUr 
1 2 3 ......

1.2 3.4 5.6
   Ho$ {b`o

un = (2 1)(2 )
n

n n , _mZm 
1

nv
n
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gm°ëdS> nona · 24 \$adar, 2014 95P-95P-95J{UV 

 1.  
2

2 4

1

1 1

x dx
x x




 

(A) 1
2

1 2sin
2 1

x c
x

 


(B) 1
2

1 2tan
2 1

x c
x

 


(C) 1
2

1 2sec
2 1

x c
x

 


(D) 1
2

1 2cosec
2 1

x c
x

 


[A]

hb—
2

2 4

1

(1 ) (1 )

x dx
x x



 


2
2

2 2
2

11

1 1

x dx
x

x x x x
x x

    


          



2

2

11

1 1 2

x dx

x x
x x

  
  

        
   



(n[aUm_ 1

2 2

( ) 1 ( )cosec
( ) ( )


 




f x dx f x c
a af x f x a

H$s

ghm`Vm go)
1

11 cosec
2 2

xx
c  

  
 

2
11 1cosec

2 2
x c

x
  

  
 

= 1
2

1 . 2sin
12

x c
x

  
   

 2.
1 1cot dx

x
     
 

(A) 1 21 1cot log(1 )
2

x x cx
   

(B) 1 21 1cot log(1 )
2

x xx
    c

(C) 1 21tan log(1 )
2

x x x c   

(D) 2
1

1
c

x



[A]

hb—

1 1cot dx
x

  
 
   1 1 1

tan cot , 0x xx
   

     
 tc 

1 1 1tan tan
2

x dx x x    2
2

1
x dx
x

= x 1 1
cot x

  
  

 – 
1
2

log (1 + x2) + c

`hm± tan–1x H$mo g_mH$b Ho$ ~mX cot–1(1x) {bIm h¡& Š`m|{H$ àíZ
_| cot–1(1/x) Xo aIm h¡& Bgo tan–1x Zht {bI|Jo Š`m|{H$ XmoZm| H$m
àm§V g_mZ Zht h¡&

 3.
3 / 4

/ 4 1 sin
x dx

x








(A)  2 1  (B)  2 1 

(C)  2 2 1  (D) 
2

4


[A]

hb— _mZm I =
3 /4

/4
1 sin

x dx
x




 ....(1)

JwUY_© VII bJmZo na

I 
3 /4

/4
1 sin( )

x dx
x





 


   ....(2)

A~ (1) + (2) go

3 /4

/4

2
1 sin( )

I dx
x








  

3 /4

/4

2
1 sin

I dx
x
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 1. {ZåZ H$m {_bmZ H$s{OE—
Match the following :

gyMr (Column)–I gyMr (Column)–II
(a) KZm^ H$m gånyU© n¥ð>r` joÌ\$b (1) 2r(r + h)

Total surface area of cuboid
(b) bå~d¥Îmr` ~obZ H$m gånyU© n¥ð>r` (2) r(1 + r)

joÌ\$b
Total surface area of right
circular cylinder

(c) Jmobo H$m gånyU© n¥ð>r` joÌ\$b (3) 2(lb + bh + hl)
Total surface area of sphere

(d) e§Hw$ H$m gånyU© n¥ð>r` joÌ\$b (4) 4r2

Total surface area of cone
Hy$Q>: (a) (b) (c) (d)
(A) 2 4 1 3
(B) 3 1 4 2
(C) 2 3 4 1
(D) 3 2 1 4 [B]

hb—KZm^ H$m gånyU© n¥ð>r` joÌ\$b = 2(lb + bh + hl)
bå~d¥Îmr` ~obZ H$m gånyU© n¥ð>r` joÌ\$b = 2r(r + h)
Jmobo H$m gånyU© n¥ð>r` joÌ\$b = 4r2

Am¡a e§Hw$ H$m gånyU© n¥ð>r` joÌ\$b = r(l + r)
Bg{b`o ghr CÎma (a) – 3, (b) – 1, (c) – 4, (d) – 2 h¡&$

 2. KZ H$m gånyU© n¥ð>r` joÌ\$b 864 cm2 hmo Vmo Am`VZ hmoJm—
If total surface area of a cube is 864 cm2 then
volume will be
(A) 432 go_r3/cm3 (B) 3456 go_r3/cm3

(C) 5634 go_r3/cm3 (D) 1728 go_r3/cm3
[D]

hb—KZ H$m gånyU© n¥ð>r` joÌ\$b =6a2, (a = KZ H$r ^wOm)
 6a2 = 864
 a2 = 144
 a = 12 cm
Am¡a KZ H$m Am`VZ = a3 = (12)3 = 12 × 144 = 1728 cm3

 3. _¡{Q>́Šg 

5 3 2
4 2 1
0 6 7

 
  
  

 H$m AZwaoI (Q́o>g) h¡—

Trace of the matrix 
5 3 2
4 2 1
0 6 7

 
  
  

(A) 3 (B) 0 (C) 13 (D) 10 [D]

hb—_¡{Q́>Šg 

5 3 2
4 2 1
0 6 7

 
  
  

 H$s AZwaoI (Q́>og)

= _¡{Q́>Šg Ho$ {dH$U© Ad`dm| H$m `moJ
= 5 – 2 + 7 = 10

 4. Xmo Jmobm| Ho$ Am`VZm| H$m AZwnmV 64 : 27 h¡ Vmo CZHo$ n¥ð>r`
joÌ\$b H$m AZwnmV hmoJm—
The ratio of the volumes of two spheres is 64 : 27
then ratio of there surface area is—
(A) 3 : 4 (B) 9 : 16 (C) 16 : 9 (D) 4 : 3 [C]

hb—_mZH$ n[aUm_ (Standard Result)—
`{X Xmo Jmobm| H$s {ÌÁ`m`| r1 d r2 hm| V~ CZHo$
(i) Am`VZm| H$m AZwnmV r1

3 : r2
3

(ii) n¥ð>r` joÌ\$bm| H$m AZwnmV r1
2 : r2

2 hmoVm h¡&
{dñV¥V {d{Y (Detailed Method)—

`{X {H$gr Jmobo H$s {ÌÁ`m r h¡ Vmo CgH$m Am`VZ 34
3

r  hmoVm h¡&

{X`m h¡—

1

2

v
v =

3
1

3
2

4
643

4 27
3

r

r







3

1
3

2

r
r =

1

2

64 4
27 3

r
r

 

A~ Jmobm| Ho$ n¥ð>r` joÌ\$bm| H$m AZwnmV

1

2

s
s =

2 2
1 1
2 2

2 2

4 16
4 9

r r
r r


 


 s1 : s2 = 16 : 9
 5. `{X r {ÌÁ`m Ho$ R>mog Jmobo H$mo {nKbmH$a dmng r D±$MmB© Ho$

R>mog e§Hw$ H$m {Z_m©U {H$`m OmVm h¡, e§Hw$ Ho$ AmYma H$s {ÌÁ`m
hmoJr—
After melting a solid sphere of a radius r a solid
cone of height r is formed then radius of the base
of the cone is—
(A) r (B) 2r (C) 3r (D) 4r [B]

hb—r {ÌÁ`m Ho$ R>mog Jmobo H$m Am`VZ 34
3

r  VWm
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d[aîR> AÜ`mnH$ (J«oS>-{ÛVr`) à{V`moJr narjm J{UV154P-154P-154 

 1. O~ Xmo gab aoImE§ EH$ Xygao H$mo nañna H$mQ>Vr h¢, Vmo {ZåZ
H$WZ _|
when two straight line cut each other then in the
following statement
1. AmgÞ H$moU nyaH$ H$moU hmoVo h¢&

adjecent angles are complementary angle
2. AmgÞ H$moU gånyaH$ H$moU hmoVo h¢&

adjacent angles are supplimentary angles
3. erfm©{^_wI H$moU ~am~a hmoVo h¢&

the vertically opposite angles are equal
4. erfm©{^_wI H$moU gånyaH$ hmoVo h¢&

vertically opposite angles are suplementary
(A) 1 >VWm 3 ghr h¡&/1 and 3 are correct
(B) 2 VWm 3 ghr h¡&/2 and 3 are correct
(C) 1 VWm 4 ghr h¡&/1 and 4 are correct
(D) 2 VWm 4 ghr h¡&/2 and 4 are correct [B]

hb—O~ Xmo gab aoImE± EH$ Xÿgao H$mo nañna H$mQ>Vr h¡, Vmo erfm©{^_wI
H$moU ~am~a hmoVo h¢ AmgÝZ H$moU gånyaH$ H$moU hmoVo h¢&$

 2. MISSISSIPPI eãX Ho$ Ajam| go ~Zo {^Þ-{^Þ H«$_M`m| _|
go {H$VZo _| Mmam| “I” Ho$ EH$ gmW Zht AmZo H$s g§̂ mdZm h¡—
The number of different permutations, formed by
the letters of word MISSISSIPPI in which four "I"
do not come together, is
(A) 23810 (B) 38310
(C) 33810 (D) 35490 [C]

hb—MISSISSIPPI eãX Ho$ Ajam| go ~Zo {^Þ-{^Þ H«$_M`m| _|
Mmam| "I" _| EH$ gmW Zht AmZo H$s pñW{V`m±

=

MISSISSIPPI eãX go
~ZZo dmbo Hw$b eãXm| 
H$s g§»`m

 
 
 
 
 

–
~ZZo dmbo eãXm| H$s
g§»`m O~{H$ Mmam| 
 gmW ah|I

 
 
 
 
 

$= 
(11)! 8! 8! 11 10 9 1

4!4!2! 4!2! 4!2! 4 3 2 1
        

= 
8.7.6.5 161 33810

2 4
   
 

 3. `{X nC8
 = nC2 hmo Vmo nC2 H$m _mZ hmoJm—

If nC8
 = nC2 then the value of nC2 will be—

(A) 40 (B) 54 (C) 46 (D) 45 [D]

hb— nC8 = nC2  n = 8 + 2  n = 10, $

Bg{bE nC2 = 10C2 = 
10 9 45
1 2





 4. 6 bmb a§J H$s, 5 g\o$X a§J H$s Am¡a 5 Zrbo a§J H$s J|Xm| _| go
9 J|Xm| Ho$ MwZZo Ho$ VarH$m| H$s g§»`m Š`m h¢, `{X àË`oH$ g§J«h
a§J H$s 3 J|X h¡ ?
The number of ways of selecting 9 balls, from 6
red, 5 white and 5 blue balls if in each selection
there are 3 balls of each colour, is
(A) 1100 (B) 2000 (C) 1900 (D) 2100 [B]

hb—6 bmb a§J H$s, 5 g\o$X a§J H$s Am¡a 5 Zrbo a§J H$s J|Xm| _|
go 9 J|Xm| Ho$ MwZZo Ho$ VarH$m| H$s g§»`m O~{H$ àË òH$ g§J«h àË`oH$
a§J H$s 3 J|X hmo = 6C3

 × 5C3 × 5C3
 = 20 × 10 × 10 = 2000

 5. R = {(x, x + 5) : x  (0, 1, 2, 3, 4, 5)} Ûmam n{a^m{fV
gå~ÝY R H$m n{aga h¡—
Range of the relation defined by R = {(x, x + 5) :
x  (0, 1, 2, 3, 4, 5)} is—
(A) {5, 6, 7, 8, 9, 10} (B) {0, 1, 2, 3, 4, 5}
(C) {0} (D) {1} [A]

hb—gå~ÝY R = {(x, x + 5); x  {0, 1, 2, 3, 4, 5}} H$mo
H«${_H$ `w½_m| _| {bIZo na

R = {(0, 5), (1, 6), (2, 7), (3, 8), (4, 9), (5, 10)}
 R H$m n[aga {5, 6, 7, 8, 9, 10}

 6. ZJa n{afX _| Mma nwê$f d N>: {ñÌ`m± h¢& `{X EH$ g{_{V Ho$
{bE `mX¥ÀN>̀ m EH$ gXñ` MwZm J`m h¡, Vmo EH$ ñÌr Ho$ MwZo OmZo
H$s g§̂ mdZm h¡—
There are four men and six women in the city
council. If for a committee one member is selected
at random the probability of selecting woman is—
(A) 1/10 (B) 1/6 (C) 3/5 (D) 1/12 [C]

hb—ZJa n[afX _| Mma nwéf d N>: pñÌ`m| _| go EH$ g{_{V Ho$ {bE
`mÑÀN>`m EH$ gXñ` MwZm OmVm h¡ V~ MwZo gXñ` Ho$ ñÌr hmoZo H$s

àm{`H$Vm =
MZw m gXñ` ñÌr hmoZ o H$s pñW{V`m±

Hw$b pñW{V`m±

 =
6

1
10

1

6 3
10 5

C
C
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J{UV à¡pŠQ>g nona- 1 11àíZ-nÌ : {ÛVr`

 1. `{X  3 210x x mx n    Ho$ Xmo JwUZIÊS> H«$_e: (x – 1)
VWm (x + 2) hm|, Vmo eof JwUZIÊS> hmoJm-
If (x – 1) and (x + 2) are the two factors of

 3 210x x mx n   , then remaining factor is :
(A) (x + 1) (B) (x – 2)
(C) (x + 9) (D) (x – 9) [C]
hb—_mZm Vrgam JwUZIÊS> x + a h¡&
 x3 + 10x2 + mx + n = (x – 1) (x + 2) (x + a)
 x3 + 10x2 + mx + n = x3 + (–1 + 2 + a) x2 + .....
VwbZm H$aZo na 10 = a + 1  a = 9
AV: Vrgam JwUZIÊS> x + 9 h¡&

 2. `{X x = 997, y = 998 Am¡a z = 999 h¡, x2 + y2 + z2 – xy
– yz – zx Vmo H$m _mZ h¡-
If x = 997, y = 998 and z = 999, then the value of
x2 + y2 + z2 – xy – yz – zx is
(A) 0 (B) 1 (C) –1 (D) 3 [D]
hb—ì`§OH$ x2 + y2 + z2 – xy – yz – zx

= 2 2 21 {( ) ( ) ( ) }
2

x y y z z x    

_| x = 997, y = 998, z = 999 aIZo na

{X`m ì`§OH$  2 2 21 ( 1) ( 1) (2) 3
2

     

_mZH$ n[aUm_ (Standard Result) :
`{X x, y, z Ho$ _mZ VrZ H«$_mJV nyUmªH$ n, n + 1,  n + 2 hm| V~
x2 + y2 + z2 – xy – yz – zx = 3 hmoVm h¡&

 3. EH$ n[a_ò  g§»`m Am¡a EH$ An[a_ò  g§»`m H$m `moJ `m AÝVa
H$m¡Zgr g§»`m hmoVr h¡?

Which number is the sum or substraction of a
rational and irrational number
(A) n[a_ò  g§»`m/rational number
(B) An[a_ò  g§»`m/irrational number
(C) nyU© g§»`m/whole number
(D) àmH¥$V g§»`m/natural number [B]
hb—n[a_o` + An[a_o` (2 + 3 ) `m n[a_ o`-An[a_o`

(2 – 3 ) gX¡d An[a_ò  g§»`m hmoVr h¡&

 4. `{X 233 H$mo 10 go {d^m{OV {H$`m OmE Vmo eof\$b {H$VZm
hmoJm-
When 233 is divided by 10, the remainder will be
(A) 2 (B) 3 (C) 4 (D) 84 [A]
hb—233 _| BH$mB© H$m A§H$ 2 hmoJm& Bg{b`o 233 _| 10 go ^mJ XoZo
na àmßV eof\$b 2 h¡&


33 4 8 1 332 2 , 2    _| BH$mB© H$m A§H$ 12  _| BH$mB© H$m A§H$

 5. `{X 
3 2
3 2

x 



 Am¡a

3 2 ,
3 2

y 



 V~ x2 + y2 H$m _mZ h¡-

If 
3 2
3 2

x 



 and 

3 2 ,
3 2

y 



 then value of x2 + y2 is

(A) 2(5 2 6)

(B) 5 2 6

(C)
5 2 6

2


(D) BZ_| go H$moB© Zht /None of these [D]

hb—{X`m h¡
3 2
3 2

x 


  Am¡a 
3 2
3 2

y 




à¡pŠQ>g nona- 1

Hw$b àíZ … 150 g_` … 180 {_ZQ> Hw$b A§H$ … 300

àË òH$ àíZ Ho$ Mma d¡H$pënH$ CÎma {X`o J`o h¢, {OÝh| H«$_e… [A], [B], [C], [D] A§{H$V {H$`m J`m h¡Ÿ& Aä`Wu H$mo ghr CÎma {Z{X©ï> H$aVo
hþE CZ_| go Ho$db EH$ Jmobo AWdm ~~b H$mo CÎma-nÌH$ na Zrbo ~m°b ßdmB§Q> noZ go Jham H$aZm h¡Ÿ& àË`oH$ JbV CÎma Ho$ {bE àíZ

A§H$ H$m 1/3 ^mJ H$mQ>m Om`oJmŸ& JbV CÎma go VmËn`© AewÕ CÎma AWdm {H$gr ^r àíZ Ho$ EH$ go A{YH$ CÎma go h¡Ÿ&
{H$gr ^r àíZ go gå~pÝYV Jmobo `m ~~b H$mo Imbr N>mo‹S>Zm JbV CÎma Zht _mZm OmEJmŸ&

ZdrZ nmR>çH«$_ Ed§ JV df© H$s narjmAm| _| nyN>o JE àíZm| Ho$ H${R>ZmB© Am¡a
àíZm| H$s g§»`m Ho$ ñVamZwgma {OZ Topics na {OVZo àíZ nyN>o JE h¢ CÝht Ho$ AZwê$n
g^r à¡pŠQ>g nona ~ZmE JE h¢& BZH$mo n‹T>H$a {dÚmWu AnZr g\$bVm gw{ZpíMV H$a|Ÿ&

amOñWmZ bmoH$ godm Am`moJ, AO_oa Ûmam Am`mo{OV

d[að> AÜ`mnH$ à{V`moJr narjm
GRADE-II

(Sr. Teacher)

J{UV
PAPER-II

11



J{UV à¡pŠQ>g nona- 2 2727àíZ-nÌ : {ÛVr`

 1. `{X
1 2 3 4
3 2 4 1

f  
  
 

 Am¡a
1 2 3 4
4 1 2 3

g  
  
 

 g_wÀM`

{1, 2, 3, 4} na Xmo H«$_M` hm|, Vmo fog ~am~a h¡—

If
1 2 3 4
3 2 4 1

f  
  
 

 and
1 2 3 4
4 1 2 3

g  
  
 

 aree

two permutations on a set {1, 2, 3, 4} , then fog is
equal to
(A) (2 3) (B) (1 2)
(C) (1 2 3) (4) (1 3) [A]

hb—

{X ò H«$_M`
1 2 3 4
3 2 4 1

f  
  
 

 Am¡a 
1 2 3 4
4 1 2 3

g 
 
 

A~
1 2 3 4
3 2 4 1

fog
 

  
 

1 2 3 4
4 1 2 3
 
 
 

=
1 2 3 4
1 3 2 4
 
 
 

   = (2, 3)

nwZ: fog =
1 2 3 4
3 2 4 1
 
 
 

1 2 3 4
4 1 2 3
 
 
 

 =
4 1 2 3
1 3 2 4
 
 
 

1 2 3 4
4 1 2 3
 
 
 

=
1 2 3 4
1 3 2 4
 
 
 

=(2, 3)

 2. nyUmªH$m| Ho$ g_wÀM` Z _| {ÛMa g§{H«$`m * Ho$ {bE Ohm±
* 1, ,a b a b a b Z     h¡, VËg_H$ Ad`d hmoJm—

The identity element in the set Z of integers under the bi-
nary operation * defined by * 1, ,a b a b a b Z    
is
(A) 0 (B) 1 (C) 1 (D) 2 [B]

hb—{X`m h¡ a . b = a + b + 1,  a, b  z
`hm± Xr g§{H«$`m Ho$ {b`o VËg_H$ Ad`d –1 h¢,
Š`m|{H$ a * (–1) = a + (– 1) + 1 = a
Am¡a  (–1) * (a)= –1 + a + 1 = a
 a * (–1) = a = (–1) * a,  a  z
{dñV¥V {d{Y (Detailed method) _mZm A^rï> VËg_H$ Ad`d
e h¡&
 a*e = a  a + e + 1 = a
 e + 1 = 0  e = –1

 3. {H$gr J«wn G _| Ad`d a G  H$s H$mo{Q> n h¡, Vmo n hmoJm—
If order of an element a G  of group G is n, then n
is:
(A) nyUmªH$/an integer

(B) YZmË_H$ nyUmªH$/positive integer
(C) Ý`yZV_ YZmË_H$ nyUmªH$/minimum positive integer
(D) A{YH$V_ YZmË_H$ nyUmªH$/maximum positive integer [C]

hb—n Eogm Ý`yZV_ YZ nyUmªH$ hmoVm h¡ {H$ an = e.
 4. `{X {1, 1}H    VWm ({1, 1, , }, )G i i     hmo Vmo G _| H Ho$

{d{^ÝZ ghg_wÀM` h¡—
If {1, 1}H    and ({1, 1, , }, )G i i     then different
cosets of H in group G are:
(A) H and {1, –1}
(B) H and {i, –i}
(C) H
(D) BZ_| go H$moB© Zht/none of these [B]

hb—H = {1, –1} VWm {1, –1, i, –i, ×} h¡& G d H Ho$ g^r
ghg_wÀM` h¢&
 H × 1 = H, H × i = {i, –i}, H(–1) = H Am¡a H(–i)

={i, –i}
 G _| H Ho$ gh g_wÀM` H d {i, –i} hm|Jo&

5. g_mH$m[aVm 0 0:( , ) ( , )f C R    Omo 0( ) | |,f z z z C  
go n[a^m{fV {H$`m OmVm h¡, H$s A{ï> h¡—
The Kernel of a homomorphism 0 0:( , ) ( , )f C R  

defined by 0( ) | |,f z z z C    is
(A) 0{ : | | 1}z C z 

(B) 0{ : | | 1}x R x 

(C) 0{ : | | 1}z C z 
(D) BZ_| go H$moB© Zht/none of these [A]

hb—g_mH$m[aVm f : (C0, ×)  (R0, ×), Omo f (z) = |z|, 
zC0 H$s A{ï>
ker f = {z  C0 : |z| = 1}

6. `{X
3 3

1tan x yu
x y

  
   

 V~ 
u ux y
x y
 


 

 ~am~a h¡—

If
3 3

1tan x yu
x y

  
   

 then u ux y
x y
 


 

 is equal to:

(A) cos 2u (B) 2u
(C) tan 2u (D) sin 2u [D]

hb—My±{H$
3 3

1tan ,x yu
x y

  
    


3 3

tan x yu
x y



  ...(1)
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d[aîR> AÜ`mnH$ (J«oS>-{ÛVr`) à{V`moJr narjm J{UV5656

 1.  `{X 
1 2 3 4 5 6 7 8 9 10
3 4 2 5 7 9 1 10 6 8

f  
  
 

 hmo Vmo f

H$mo {bIm Om gH$Vm h¡

If 
1 2 3 4 5 6 7 8 9 10
3 4 2 5 7 9 1 10 6 8

f  
  
 

then f

can be written as:
(A) (1 3 2 4 5)(6 7 8 9 10)f 

(B) (1 3 2 4 5 7)(6  9) (8 10)f 

(C) (1 3 2 4 5)(6  7  8) (9  10)f 

(D) (1 3 2 4 5 7 ) (6  8) (9  10)f  [B]

hb—{X`o H«$_M`
1 2 3 4 5 6 7 8 9 10
3 4 2 5 7 9 1 10 6 8

f  
  
 

 H$mo

Ag§̀ wº$ MH«$m| Ho$ JwUm Ho$ ê$n _| {bIZo na
f = (1 3 2 4 5 7) (6 9) (8 10)

 2. J«wn 4[{0,1,2,3}, ] _| Ad`d 2 H$s H$mo{Q> h¡
The order of element 2 in group 4[{0,1,2,3}, ]  is:
(A) 1 (B) 2
(C) 3 (D) 4 [B]

hb— 2 +4 2 = 0  22 = e,  O(2) = 2
{ÛVr` {d{Y (Second Method)
21 = 2, 22 = 2 +4 2 = 0,  O(2) = 2
 23 = 2 +4 2 +4 2 = 2

 3. , 0
x x

 x
x x
 

 
 

 àH$ma H$m dJ© Amì`yh, Amì`yh JwUZ Ho$ A§VJ©V

EH$ g_yh ~ZVm h¡ V~ Bg g_yh H$m VËg_H$ Ad`d h¡

The set of matrices of type , 0
x x

 x
x x
 

 
 

form a

group under the operation of matrix multiplication
then the identity element in this group is:

(A) 
1 0
0 1

 
 
 
 

(B) 

1 1
2 2
1 1
2 2

 

  
 
   

(C) 

1 1
2 2
1 1
2 2

 

 
 
 
 
  

(D) 

1 1
3 3
1 1
3 3

 

 
 
 
 
  

[C]

hb—{dH$ënm| go


x x
x x
 
 
 

1 1
2 2
1 1
2 2

 
 
 
 
  

= 2 2 2 2

2 2 2 2

x x x x

x x x x

   
 
    


x x
x x
 
 
 

1 1
2 2
1 1
2 2

 
 
 
 
  

= 
x x
x x
 
 
 

=

1 1
2 2
1 1
2 2

 
 
 
 
  

x x
x x
 
 
 

 VËg_H$ Ad`d 

1 1
2 2
1 1
2 2

 
 
 
 
  

 h¡&

{dñV¥V {d{Y(Detailed Method) :

_mZm {X`o g_yh H$m VËg_H$ Ad`d 
e e
e e
 
 
 

 h¢

  
x x
x x
 
 
 

e e
e e
 
 
 

=
x x
x x
 
 
 


2 2
2 2

ex ex
ex ex

 
 
 

 = 
x x
x x
 
 
 

 2ex = x e =
1
2

 A^rï> VËg_H$ Ad`d 

1 1
2 2
1 1
2 2

 
 
 
 
  

 h¡&

 4. `{X H1 VWm H2 {H$gr JwŒn Ho$ Xmo CnJ«wn hm| Vmo gË` H$WZ h¡-
If H1 and H2 are any two subgroups of a group G,
then correct statement is:
(A) 1 2H H  JwŒn G H$m CnJwŒn h¡

1 2H H is a subgroup of G
(B) 1 2H H  JwŒn G H$m CnJwŒn h¡

1 2H H is a subgroup of G
(C) 1 2H H  JwŒn G H$m CnJwŒn h¡

1 2H H is a subgroup of G
(D) 1 2 2 1H H H H [C]

hb—Xmo Cng_yhm| H$m gd©{Zð> H1  H2 nwZ: JwŒn G H$m EH$ CnJwŒn
hmoVm h¡&
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d[aîR> AÜ`mnH$ (J«oS>-{ÛVr`) à{V`moJr narjm J{UV8484

 1. `{X g_rH$aU x2 + ax + b=0 and x2 + bx + a = 0 H$m EH$
_yb C^`{Zð> hmo Am¡a a  b hmo V~ a+ b ~am~a h¡—
If one root of equations x2+ax+b = 0 and x2+bx+a = 0
is common and a  b then a+ b is equal to—
(A) 0 (B) 1
(C) – 1 (D) 2 [B]

hb—Xr g_rH$aUm| x2 + ax + b = 0 Am¡a x2 + bx + a = 0, _| x
= 1 aIZo na g_mZ am{e 1 + a + b = 0 àmßV hmo ahr h¡Ÿ& Bg{b`o
BZ g_rH$aUm| H$m C^`{Zð> _yb 1 h¡ Am¡a V~ a+b = 1
{dñV¥V {d{Y (Detailed Method)—Xr g_rH$aUm| H$mo KQ>mZo na
(a – b)x + (b – a) = 0  x – 1 = 0 x = 1

 2. `{X {H$Ýht g§»`mAm| H$m g._m. 16, h._m. 63/4 h¡ Vmo Jw._m.
hmoJm—
If A.M. and H.M. of two numbers are 16 and 63/4
respectively then their G.M. will be—
(A) 6 7 (B) 7

(C) 6 3 (D) 3 [A]

hb—gå~§Y AH = G2 H$s ghm`Vm go

2 26316 4.9.7 6 7
4

G G G     

 3. |x2 – x – 6| = x + 2 H$m hb h¡—
Solution of equation |x2 – x – 6| = x + 2 is—
(A) – 2, 2, 4 (B) – 2, 2, – 4
(C) 4, 3, – 3 (D) 3, 2, – 2 [A]

hb—Xr g_rH$aU |x2 – x – 6| = x + 2
{dH$ën (A) _| {X`o _mZm| –2, 2, 4 go hr g§Vwï> hmo ahr h¡Ÿ&
Bg{b`o ghr {dH$ën (A) h¡&

 4. `{X n EH$ àmH¥$V g§»`m h¡ Vmo n(n2 – 1) {d^mÁ` h¡—
If n is a natural number then n(n2 – 1) is divisible
by—
(A) 4 (B) 5 (C) 6
(D) BZ_| go H$moB© Zht/None of these [C]

hb—am{e n(n2– 1) = (n – 1)n (n + 1) ,H«$_mJV VrZ YZ
nyUmªH$mo§ H$m JwUm h¡, Omo {H$ 3! AWm©V² 6 go {d^mÁ` hmoVr h¡&
n[aUm_ (Result)—n H«$_mJV YZmË_H$ nyUmªH$m| H$m JwUZ n! go
{d^mÁ` hmoVm h¡&

 5. gma{UH$

a b c a b
c b c a b
c a c a b

 

 

 

2
2

2
 H$m _mZ h¡—

The value of the determinant

a b c a b
c b c a b
c a c a b

 

 

 

2
2

2
 is—

(A) 2 (a + b + c) (B) 2 (a + b + c)2

(C) 2 (a + b + c)3 (D) 8 (a + b + c)3
[C]

hb—gma>{UH$ a b c a b
c b c a b
c a c a b

 

 

 

2
2

2

H$s àË`oH$ n§{ŠV _| g^r Ad`d 1 KmV (g_mZ KmV) Ho$ h¡& Bg{b`o
BgHo$ àgma H$aZo na àmßV ì`§OH$ H$s KmV 3 hmoJrŸ& _mZm ({dH$ënm|
H$s ghm`Vm go)

a b c a b
c b c a b
c a c a b

 

 

 

2
2

2
=  (a + b + c)3,

a = 0, b = 0, c = 1 aIZo na

2 0 0
1 1 0 1 2
1 0 1

     

 ghr CÎma {dH$ën (C) h¡&

 6. `{X z = x + iy  C Am¡a amp z a
z a



F

H
G

I

K
J    `hm± a EH$ AMa

g{å_l g§»`m h¡ V~ z H$m {~ÝXwnW hmoJm—

If z = x + iy  C and amp z a
z a



F

H
G

I

K
J   , here a is a

constant complex number then locus of z will be—
(A) d¥Îm/circle
(B) nadb`/parabola
(C) dmñV{dH$ Aj/real axis
(D) H$mën{ZH$ Aj/Imaginary axis [A]

hb—My§{H$ amp z a
z a



F

H
G

I

K
J  

APB = , Ohm± A(a) Am¡a B(–a) pñWa {~ÝXw h¢&
AV… Ma {~ÝXw P(z) H$m {~ÝXw nW EH$ d¥Îm hmoJm&

 7.
43lim

7

x

n

x
x





    

(A) e–1 (B) e–4

(C) e–3 (D) e–7
[B]
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J{UV à¡pŠQ>g nona- 5 105105àíZ-nÌ : {ÛVr`

 1. EH$ m Ðì`_mZ H$m H$U EH$ {ZpüV {~ÝXw go hdm _o§ j¡{VO Ho$
gmW  H$moU ~ZmVo hwE u doJ go àjo{nV {H$`m J`m h¡& J{V
Ho$ Xm¡amZ doJ H$m j¡{VO KQ>H$…-
A particle of mass m is projected from a fixed point
into the air with velocity u, in a direction making
an angle with the horizontal. During the motion,
the horizontal component of velocity :
(A) ~‹T>Vm h¡&/increases
(B) KQ>Vm h¡&/decreases
(C) AMa ahVm h¡&/remains constant
(D) J{V Ho$ AmYo g_` VH$ ~‹T>Vm h¡ VWm {\$a KQ>Vm h¡&

/increases upto half time of the motion and then
decreases [C]

 2. EH$ H$U u doJ VWm g_mZ ËdaU f go MbVm h¡, H$U Ho$ Ûmam
Mbr JB© tdo§ g¡Ho$ÊS> _o§ Xyar H$m _mZ hmoJm…-
A particle moves with initial velocity u and constant
acceleration f, then the distance described by the
particle in t th second is:

(A) 
1 (2 1)
2

u f t  (B) ( 1)u f t 

(C) 
1 (2 1)
2

u f t  (D) ( 1)u f t  [A]

 3. `{X EH$ H$U H$mo {H$gr pñWa {~ÝXw go u doJ go j¡{VO go 
H$moU ~ZmVo hwE \|$H$m OmVm h¡, Vmo j¡{VO namg h¡…-
If a particle is projected from a fixed point with
initial velocity u at an angular  with the horizontal,
then horizontal range is:

(A) 
2 sin 2u
g


(B) 

2 sinu
g



(C) 
2 sin 2

2
u

g


(D) 
2 sin
2

u
g


[A]

 4. EH$ H$U 2 gh  doJ go Bg àH$ma \|$H$m OmVm h¡ {H$ dh g_mZ

D±$MmB© 'h' H$r Xmo Xrdmamo§ Ho$ R>rH$ D$na go JwOaVm h¡& `{X XmoZmo§
Xrdmam| Ho$ ~rM H$r Xyar '2h' hmo, Vmo XmoZmo§ Xrdmamo§ Ho$ _Ü` go
JwOaZo H$m g_` AÝVamb h¡-

A particle is projected with a velocity 2 gh  so that
it just clears two walls of equal height 'h' which
are at a distance 2h from each other. Then the time
of passing between the walls is:

(A) 2 h
g (B) 

h
g (C) 2 g

h
(D) 

g
h

[A]

 5. EH$ H$U 'u' doJ go àjon H$moU '' ~ZmVo hẁ o \$o§H$m OmVm h¡,
Vmo CgHo$ Ûmam àmá H$r JB© A{YH$Îm_ D±$MmB© h¡-
A particle is projected with the velocity 'u' at an
angle of projection '' then the highest height
attained is

(A) 
2 sinu
g (B) 

2 2sin
2

u
g



(C) 
2 sin 2u
g


(D) 

2 sin 2
2

u
g


[B]

 6. Xmo ~bmo§ P d Q H$m n{aUm_r ~b R h¡& `{X P H$mo Bg àH$ma
~‹T>m`m Om`o {H$ Z`m n{aUm_r ~b R d P Ho$ _Ü` H$moU H$mo
Xmo ~am~a ^mJmo§ _o§ ~m±Q>Vm h¡& Vmo ~b P _o§ d¥pÕ ~am~a h¡-
Two forces P and Q have a resultant R. If P is
increased, the new resultant bisects the angle
between R and P. Then increase in P is:
(A) P (B) 2P (C) Q (D) R [D]

 7. _mZm pÌ^wO ABC H$m n{aHo$ÝÐ O h¡& `{X OA, OB, OC Ho$
AZw{Xe pH«$`merb VrZ ~b P, Q, R g§VwbZ _o§ hmo§, Vmo P:Q:R
~am~a h¡…-
Let O be the circumcentre of triangle ABC. If three
forces P, Q, R acting along OA, OB, OC are in
equilibrium, then P:Q:R is equal to:
(A) sin A : sin B : sin C
(B) sin 2A : sin 2B : sin 2C
(C) cos A : cos B : cos C
(D) cos 2A : cos 2B : cos 2C [B]

 8. _mZm pÌ^wO ABC H$m AÝV…Ho$ÝÐ I h¡& `{X IA, IB, IC Ho$
AZw{Xe pH«$`merb VrZ ~b P,Q,R g§VwbZ _o§ hmo§, Vmo P : Q
: R ~am~a h¡…-
Let I be the incentre of triangle ABC. If three forces
P,Q,R acting along IA, IB, IC are in equilibrium,
then P : Q : R is equal to:
(A) sin A : sin B : sin C

(B) 
Asin :sin :sin
2 2 2

B C

(C) cos A : cos B : cos C

(D) 
Acos : cos : cos
2 2 2

B C
[D]
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d[aîR> AÜ`mnH$ (J«oS>-{ÛVr`) à{V`moJr narjm J{UV120120

 1. VrZ {~ÝXw z z z, , 2  erf© h¢ (`hm±  , 2  BH$mB© Ho$ KZ_yb
h¢)
Three points z z z, , 2  are the vertices of, (heree
 , 2  are the cube roots of unity)
(A) g_~mhþ {Ì^wO Ho$/an equilateral triangle
(B) g_{Û~mhw {Ì^wO Ho$/an isosceles triangle
(C) g_H$moU {Ì^wO Ho$/a right angled triangle
(D) g_H$moU g_{Û~mhw {Ì^wO/a right isosceles triangles [A]

 2. {H$gr g_~mhþ {Ì^wO A,B,C, Ho$ erfm} Ho$ g{å_l {ZX}em§H$

H«$_e: z1,z2,z3 hm| V~ z z z z z z z z z1
2

2
2

3
2

1 2 2 3 3 1      ~am~a
h¡
The complex coordinates of the vertices A,B,C, of
the equilateral triangle ABC are z1,z2,z3 respectively.
then z z z z z z z z z1

2
2
2

3
2

1 2 2 3 3 1      is equal to
(A) 0
(B) 1
(C) –1
(D) YZmË_H$ g§»`m/positive number [A]

 3. `{X z x iy C    V~ z z  Am¡a z z  Ho$ {b`o gË` H$WZ h¡
If z x iy C    then correct statement for  z z and
z z  is
(A) XmoZm| dmñV{dH$ h¡§ /both are real
(B) XmoZm| H$mën{ZH$ h¡§ /both are imaginary
(C) EH$ dmñV{dH$ d EH$ H$mën{ZH$ h¢

one real and one imaginary
(D) BZ_§| go H$moB© Zht/None of these [A]

 4. amp
z z
z z

3 1

2 1





L

N
M
M

O

Q
P
P


b g

b g
?

(A) ABC (B) BAC

(C) ACB (D) 
2


[B]

 5. `{X z = x + iy  C Vmo amp(iz) – amp(–iz) H$m _mZ h¡
If z = x + iy  C then the value of amp(iz) – amp(–iz)
is
(A) ± /2 (B) ± 
(C) ± /4 (D) 0 [B]

 6. ì`§OH$ 1 + n + 2n H$m _mZ O~ n, 3 H$m JwUO hmo VWm n,
3 H$m JwUO Z hmo H«$_e: h¢
The value of 1 + n + 2n, when n is a multiple of
3 and n is not a multiple of 3, are respectively

(A) 0, 3 (B) 3, 0
(C) 3, 1 (D) 1, 3 [B]

 7. g_rH$aU ax2 + bx + c = 0 H$m EH$ _yb AZÝV hmoJm `{X
One root of the equation ax2 + bx + c = 0 will be
infinity if
(A) a = 0 (B) b = 0
(C) c = 0 (D) b2 – 4ac = 0 [A]

 8. `{X g_rH$aU ax2 + bx + c = 0 Ho$ _ybm| H$m AZwnmV c/q hmo Vmo

(A)
ac
b

pq

p q2 2
b g

(B) 
ac
b

pq
p q2 


(C)
ac
b

p q
pq2

2


( )
(D) 

ac
b

p q
pq2 
( )

[A]

 9. `{X a1, a2, a3 ..........g_mÝVa lo‹T>r _o§ hmo, Vmo

1 1 1 1

1 2 2 3 3 4 1a a a a a a a an n. . .
........

.
   


 H$m _mZ h¡-

If a1, a2, a3 .......... are in A.P. then
1 1 1 1

1 2 2 3 3 4 1a a a a a a a an n. . .
........

.
   


 is equal to

(A)
n

a an1 1. 

(B) 
1

1a an n. 

(C) 
n

a an n. 1

(D) BZ_| go H$moB© Zht/None of these [A]
10. `{X {H$gr g_m§Va loT>r H$m pdm±, qdm±, rdm± VWm sdm± nX

JwUmoÎma loT>r _| hmo Vmo p – q, q – r, r – s hm|Jo
If pth, qth, rth and sth terms of an A.P. , are in G.P.
then p – q, q – r, r – s will be
(A) in GP
(B) in AP
(C) in HP
(D) BZ_| go H$moB© Zht/None of these [A]

11. `{X a,b,c g_m§Va loT>r _| VWm x,y,z JwUmoÎma loT>r _| hmo

Vmo x y zb c c a a b    H$m _mZ h¡
If a,b,c are in AP and x,y,z are in GP then the value
of x y zb c c a a b    is

(A) xyz abc
b g (B) xyz

(C) 1 (D) –1 [C]
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