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Part- I Senior Secondary Level

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.

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.

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.

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, (i) two planes (iii) a line and a plane. Coplanar lines.

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).

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.

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

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.

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.

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.
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.
Vector Calculus : Curl, Gradient and Divergence & Identities involving these operators and related problems. Problems based
on Stoke, Green and Gauss theorems.
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.
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
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.
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.
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.
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.
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)
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.
Pedagogy and Teaching Learning Material (Instructional Strategies for Adolescent Learner)
e  Communication skills and its use.
e Teaching models- advance organizer, concept attainment, information processing, inquiry training.
e  Preparation and use of teaching-learning material during teaching.
e  Cooperative learning.
Use of Computers and Information Technology in Teaching Learning
e  Concept of ICT, hardware and software.
e  System approach.
e  Computer assisted learning, computer aided instruction.
kockosk ok sk
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
(i1)) 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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e TWI/Time : 3 gve¢/Hours
1. ®ed f(x) = 2x3 + 3x2 — 12x — 4 TorT st ® wshiee

frsifer 2018

e quTie/Maximum Marks : 300

BFTEEE 38—
The interval, in which the function f (x) = 2x3 + 3x?
— 12x — 4 is monotonically decreasing is
(A) [1, oof
(B) % Had I¥HM ®1/Function is always increasing
(C) oo, 2
D)]-2,1] D]
TA—f B flx) = 203 + 3x2 — 12x — 4
A fx) = 6x2+ 6x— 12

BIEAME Hed & fordl

fx)<0=6x>+6x—-12<0
= xX*+x-2<0
= x+2)x-1)<0=>xe ]2 1]
I sinx + cos x

dx TR B-
v/sin2x 2

J'SIHX+COSX

m dx equals :

(A) sin! (sin x — cos x) + C

(B) sin”'(v/sinx—cosx)+C

(C) cosec™! (sec x + cos x) + C
(D) cosec™! (sec x — cos x) + C [A]
sin x + cosx

o R | ———dx
FA—fe '[ </sin2x

sinx + cos x g,
_I dx =sin' (sin x — cos x) + ¢
\/1 (sin x — cos x)’

i J.Mzsin’lf(x)+c #1 wew ¥

VI=(f ()’

e"(x—l) e'(x D4
I(x+1) TR 2~ I(x+1) X equals :

X X

—e e

A) Gy’ ®) Grry €

X

(C) (x+1)2 +C (D)

X

x+1 [C]

e(x 1) dy = J-e F(x+1-2)

—fean TwrRa _[ ity

o Tt il T&a/Number of Questions : 150 34

x[ 1 2 J ex
Ie = — 3 dx = >+
(1+x) (x+1) 1+x)

TR e {f () + f'(x) dx ="/ (x) + ¢ 1 wer &

. THy=4x(x—1) (x - 2) Td x-31e1 g IRaF & T

AR

The area enclosed by the curve y =4x(x - 1) (x - 2)
and x-axis is

(A) 2 (B) 8

(C) 3@ zero (D) 16 [A]
FA—dh y=4x(x — 1) (x —2) =0,
xﬂ&iaﬁﬁr—g\’)ﬁx=0,x= 1 3 x = 2 W fiyeran 31 35T
srgifa Tk e # o fo o awtan mn R

y

0|0 1

o 9% 3 x-2781 ¥ R &3 1 &% = 2
T A -FIFT AT x =0 T x = | & 77 {0 &%

= 4{2]1. (x* =3x" + 2x)dx}

—4[2><—} pR
afg x2+y - T oxtryt=t2+ 5, @ %
TR B-
Ifx>+y’=t——and x*+y*=t2+ -, thenﬂ

dx

equals

1 1
W) 7 ®

-1 1
© 5, D) = [D]
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o TwA/Time : 3 g9¢/Hours o Wi it @&a/Number of Questions : 150 I3 o yurih/Maximum Marks : 300
1. T9H n GGATST T TEOT BT 3T greft
The variance of first » natural numbers is— X fx) | Afx) Azf(x) Afx) A4f(x)
) ! ® ! (1) g S I
12 12 2 as | T s | B a0
s i 5 -8 22
© (n"+1 D) 2n" —1 (B] 3 7 1 7
12 8 41 6
TA—HAe gumH (Standard Result)— et D = l log (I +A)
. . n* -1 h
TUH p TS T T = BT 2 RIS A_3+A_4+ ...
forega fafer (Detailed Solution) T h 2 3 4
fEed 1,2, 3, ..., n & I, 3 (-18)_40
noo (e Y i S 2703 ) e
D P s
T g n 2 '
. i , 3. TH ®HS F 15 HEET Teh JATHR A o AR Ol foha1
IF'+2°+3 +....+n 1+243+...... n s
= - —[ . j TWE A IS ohd 8, WAk LAY & Tk T AT qoT
X Al Wk et afea dar a@r?
_ nm+D)@2n+1)  [n(n+1) In how many ways can 15 members of a council sit
B 6n 2n along a circular table, when the secretary is to sit
on one side of the chairman and the deputy
_ ”+1{(4n+2) —(3n+3)} secretary on the other side?
2 (A) 24 (B) 2 x 15!
_ (m+D(n-1) _n’ -1 (C) 2 x 12! (D) ¥19 @ w13 e [C]
B 12 T 12 TA— A & 15 Teel § § i s1eue, givg 3 Suwfua
o 02 —1 TS 1 Aad & q9 12 + 1(3 1 AYg) AUl 13 H WA IS
3Tz S 1 STRfh TN 1, 2, 3, ..o, 1 ST 2| F TR 3R e F % ali, I8t dfa 9 3Tafd o1
~Tol112 1314 " T AT | §ed Geohd 9,
- il - — 1) | = !
z.ﬁm%y A5 7] ®x 0@~ & A (13 — 1) x 21 =2 x (12)!
T 0 0 1
_ 1a
ToTiT2 13 " 4. aRRA=(0 1 O|d AR
Given v14l8[15]7]6 then the value of o 1 00
at x = 0 will be equal to — 0 01
(A)-135 (B)-275 (©)0 (D) 57.6667 [A] If A=|0 1 O |then A™! is—
x|0[1]2]3]|4 1 00

AR T 5 (7 (6| T A1 (A)-A  (B)A ©) 1 (D) 0 [B]
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o yurih/Maximum Marks : 300

o TWI/Time : 3 Tv¢/Hours o Ul &1 “&aT/Number of Questions : 150 T3

1. afgf G]R[a,b], = wut W fomm i

If feR [a b] consider of the following statements:

3. w{% ‘n e N} —

(@) 'f', [a, b] W &aa B\

'f' is continuous on [a, b]
(b) 'f, [a, b] W THEE T

'f' is monotonic on [a, b]
= ® @ == ar w27
Which of the following is correct
(A) & (b)/only (b)
(B) 7 4 (a) T & (b)/neither (a) nor (b)
(C) e (a) /only (a)/
(D) 1 (a) @1 (b)/both (a) and (b) [B]
TA— e £ €R [a, b], ® @ I8 MEwTH T % £, [a, b]
TR FAd B AT f [a, b] W THSE & Fa: 7 I fasheq (A) 7
2 foshew (B) @&l R
Ife W f, A [, b] § Had = @1 T8 A [a, b] §
R-THTHRH BT & ok SHeh! ot aet 2FT 3TTavash el
¥ 31iq R-GHTehea %ol ol Had eFT STawas el
ek Ush fa¥ %ot R-EHTSho1 BIdT © wifer S8l focdid gaa
G & BT 31T R-GHTehei 1 Hel Tehiawe 2l off Tehdl & &t
off| gafe™ 7 a1 FoF (A) 3R 7 & FoF (B) T 2

. g (S, ) = (1+ﬁ)n%_

1 n
The sequence {S, } = (1 + Hj —

(A) T UIHT AH W AREa
Converges to an irrational value
(B) fudrl/Diverges
(C) T 9 A W 31fga/Converges to a rational value
(D) U i g W e Afigd/ Absolutely converges
to a rational [A]

TA— 91 IHEA (S} :(Hij & o

n—>0 n—>0

W Afirga B

l n
limS =lim|1+—| =e :

1
.St — +—+
1.2

A set {l” eN}is
n

(A) fega ifer af@g/Open but bounded

(B) Auieig/Unbounded

(C) 4ga ud ufies/Closed and bounded

(D) 7 @ dga 4 & foga afr aferg

Neither open nor closed but bounded [A]

1 111

gﬁ_ﬁ'q-[qﬂ?qq{ .I’ZEN} = {I’E’E,Z ..... }

n

e @ agea @1 s 0 3 3o+ 1 %) s|fm
= 7 @ E9a 2 3R T & foga afe afeg R

. 'n' UTd 9T FEUE 1 'n' 9 fawnfeaa oiw 3 —

The nth divided difference of a polynomial of
degree 'n' is

(A) T 3=¢/a constant

(B) 314 ¥ 15 21/ None of these

(C) Tk =/a variable

(D) |ad I3 /always zero [A]
FA—HTeh TRUTH (Standard Result)— » =Td aTc] 9898
1 pal faaTia ST Uk SR BT 2

2 3
—+
34 5.6

1 3
The series 1 + 34 + 56 t... is
(A) @Rt/ convergent
(B) a4/ oscillatory
(C) s9art/divergent
(D) Terd AER/ conditionally convergent [C]

1 2 3
— —t—t—t.... 5P
T 1.2 34 5.6 %ﬁ

n 1

Uy = Qn-1)2n)> T VT
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e @7a/Time : 3 ¥ve/Hours o Wi it @&a/Number of Questions : 150 I3 o yurih/Maximum Marks : 300
1-x? S 2
1. |[—————dx= (C) xtan x——log(l+x )+c¢
(1 +x? )\/1 +x*
o (D) [A]
(A) Lsin‘lx—\/52+c (B) —=tan”' x\/_z +c 1+x?
V2 l+x V2 1+x TA—

©) Lsec_lﬂ"‘c (D)—Cosecl \/E > T¢ [A] '[(:0‘[71 1 dx | tan‘lx—cot‘l(l\ w9 x#0
\/E 1+x2 \/_ X ' - LXJ’

BA—

I 1-x° dr
(1+x3) /A +x*)

J.tan X dx=xtan" x——j
1+x°

= Xcot~ LJ ——10g(1+x2)+c

—xz(l—gjdx ]
:J' X Tl tanx 1 TR & G cot ! (1/x) o B | wifer g9a
( lj 2[ ) lj T cot !(1/x) T waT 1 38 tan 'x & fo@dn =ifes <1 1
x| x+— | x| x +— . ]
x x Iid §9H & R
(1—1j 3. 3741 = dv=
2 274 1+sinx
=—I & - dx
(Hlj (Hlj ) @A) =(v2-1) ®) n(v2+1)
x x
2
_ 2n(+2 -1 n
(afeormm .[ f’—(x) dx ! cosec'1 Sx) +c# © n( ) (D) 4 Al
(X) (X) _a ¢ 3n/4
X
R ) | Trsinr > (D)
_ ! cosec ! x+% +c o} TIE '
2 2 ot VI W
3n/4
i 1 1. [ xA2 - [Tz
\/17c0sec { \/{C j =$sm (ﬁ}+c I n_!:‘ 1+sin(n—x) dx ..(2)
| @ () + Q) ¥
2. jcotl[;jdxz 3n/4
2= [ ———ax

1+sin(mt—x
(A) xcot™ %—%log(l +x%)+c w4 (m-%)
3n/4

2] =

41 1 2 dx
(B) xcot ;-i—zlog(l—kx )+ec Ly 1+sinx
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1. = = faem fife—

P-127

frsifeer 2011

o yurih/Maximum Marks : 300

Match the following :

Tt (Column)-1
(a) =TT 1 9ROl ER &%
Total surface area of cuboid

(b) TgUE Sod & U gEE (2) (1 + 1)
STHA

et (Column)-11
(1) 2nr(r + 1)

Total surface area of right
circular cylinder

(c) T 1 FEqul YEIT Shd

Total surface area of sphere

(3) 2(Ib + bh + hl)

(d) % =1 TVl IS &Eee 4) 4m?
Total surface area of cone
FE @ B © @
A 2 4 1 3
B) 3 1 4 2
< 2 3 4 1
D) 3 2 1 4 [B]

FA—FIN 1 GVl ISR &% = 2(Ib + bh + hi)
TG e 1 qeqUl IS &R = 27(r + h)

el 1 Ul gEi &9%d = 42
ﬁ?%wwmm =qar(l+r)
ZEfeRl @& I (a) — 3, (b) — 1, (c) — 4, (d) — 2 B

. O T THUT IS %A 864 cm? F AT AT ERT—
If total surface area of a cube is 864 cm? then
volume will be

(A) 432 T¥/cm? (B) 3456 afi3/cm?

(C) 5634 Tfi3/cm3 (D) 1728 &3 /cm? [D]
TA—F 1 U JEI &6 =642, (a = T H )

6a> = 864
= a* = 144
= a=12 cm

IR B T AT = ¢ = (12)° = 12 x 144 = 1728 cm®

5 -3 2
L AfgEm |4 2 1| W e (W) B—
0O 6 7

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

o Ul &1 “&aT/Number of Questions : 150 T3

(A) 3 (B) 0 (©) 13 (D) 10 [D]
5 3 2
4 2 1

T " e - # s ()
= Afegm & faspol Stazrat =1 M
=5-2+7=10

. & Tl o ATIAAT T STIUTE 64 : 27 & A1 3k USA

QHST BT AT ERTT—

The ratio of the volumes of two spheres is 64 : 27
then ratio of there surface area is—

(A)3:4 B)9:16 (O)16:9(D)4:3 [C]
TA—HTeh UiomH (Standard Result)—

afe & et f Brsaw r 3, B 9

(i) A& A I 2’

(ii) gEW &mwet 1 ST 72 2 B R

forega fafer (Detailed Method)—

ﬁ%ﬁﬁﬁmr%ﬁmménf BT 21
foam 32—

v, _64
Z: inr; 27
3
64 4
I e

319 Ml o I &Gl 1 AT

5 4’ K 16

1
s, 4mnr r 9
s, 18 =16:9

L R o % B T WY e T S

319 Vg a1 TmtuT foRat ST B, igh o TR Rt Brean
Bt —

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 ©) 3r (D) 4r [B]
TA— B3 % 39 Ml 1 I =§7U’3FMT
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1. 99 3 O @0 Uk gOR hl IR wredt 8, at 7
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o Ul &1 “&aT/Number of Questions : 150 T3

weH |
when two straight line cut each other then in the
following statement
1. & FI0 T HIO B
adjecent angles are complementary angle
2. 3ATEd IV GETF HIV B T
adjacent angles are supplimentary angles
3. sfwifige or st 2 2
the vertically opposite angles are equal
4. fiwifga Hor T 2d 8
vertically opposite angles are suplementary
(A) 1 @am 3 &l 21/1 and 3 are correct
(B) 2 @1 3 @&l 21/2 and 3 are correct
(C) 1 a1 4 @& 21/1 and 4 are correct
(D) 2 @1 4 @&t 21/2 and 4 are correct [B]
F—Tel 31 T W@ Tk R i TR e 2, a1 Siuiige
0T S BId ST HI0T T 101 B 2

. MISSISSIPPI &g & 378/ & o fora-fora st ®
¥ foraw @ TR “I” & Teh T T AT hl AHTEAT 8—

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]

FA—MISSISSIPPI 313 o 31&ri § a1 o -fie sho=ran o

Ir 1" H TE "y e o fefaat

MISSISSIPPI 3rse & 4 9T T1al ohl
_| S AR FA e | — | g Sein 9w
il g IEIERE]

an! 8 8! (11><10><9 _lj

T 414120 4121 41210 4x3x2x1
_ 8765(161) _ae10
2 L4

o yurih/Maximum Marks : 300

3. afg "Cy="C, @@ "C, &l 9 TM—

If "C; = "C, then the value of "C, will be—
(A) 40 (B) 54 (C)46 (D) 45 [D]
gA—- "C="C,=>n=8+2=n=10,

10x9
W nC2: 10C2 — lxz :45
CATA T H, ST TR AR SAA TR TSI A A
9 S} % AT o Akl st wEAT = E, Al vdw e
WHR 3T ?
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]
TA—6 AT T A, 5 The T I 3R 5 At o1 e A
T 9 TEl &% T o Ikl h TEA TR Tk GUE TIF
T 37 8 = °C, *°C, x °C, =20 x 10 x 10 = 2000

. R={(x,x+5):x€ (0, 1,2,3, 4,5) gz aRemfva

Hrg R T URER 8—

Range of the relation defined by R = {(x, x+5) :
xe 0,1,2,3,4,5)} is—

(A) {5,6,7,8,9,10 (B) {0,1,2,3,4,5}

(©) {0} (D) {1} [A]
TA—T=H R = {(x,x+5);x € {0,1,2,3,4,5}} &
HiHeh gl H fofed W

R = {(0, 5), (1, 6), (2, 7), (3, 8), (4, 9), (5, 10)}
R & WfeR {5, 6, 7, 8, 9, 10}

: ﬁvﬁwﬁwwag:ﬁaﬁﬁlaﬁ@aﬁﬁ%

foT T U TEE A T B, A Uk Sl % g 9
1 HATEET B

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) 1710 (B) 1/6 (©)3/5 (D)1/12 [C]
FA—R IS | =R &Y 9 : fori § 9w gfufa & e
I T T AT ST 8 a1 I TG o G g

I Hew ©ft gF i feafoat
s = S
‘c 6 3

e 10 s



1

IS 31ezmudd ufa=nofl udlan

GRADE-II Tfi
(Sr Teacher) ﬁ%ﬂl ﬁw-’T PAPER-II

memaﬁaﬁuﬁmﬁﬁiﬁmuﬁ%maﬁ?
TA| ! HEAT % TAR N Topies W R w9 g8 7 ¥ 378 & Irgey
st ffdew TR e T ) TRt uge fareneft srot wReran gty i

A U : 150 awg : 180 fime FA 3 : 300
Tedeh T99 & R dehfedsh 3 o0& T3 §, =8 swwwn: [Al [BI, [C], [D] =ifera feram wan | stvaeff =t wt s fAfde =
FUSH © hASA Tk TS YT TIA Thi IT—UAH WX 1ol AT TTEE U A T HEAT § | Teeh TeAd I oh o1 T9
3R hT 1/3 STV ShTET AT | et TR © ATe0d S79]g 3T 3t feheft off eet o Ueh & ik ST A R |
Torelt oft U9 @ TrEf~aa A AT TG Rl TTAT BISAT TAd I AGT AT AT |

1. 'qﬁ:(x3+10x2+mx+n) & T UHEEUE HE: (x — 1)
qAT (x + 2) &, A AT TOEEUE BT-
If (x — 1) and (x + 2) are the two factors of
(x3 +10x? +mx+n), then remaining factor is :
(A) x+ 1) B) (x - 2)
©) (x+9) D) x-9) [C]
FA—AMT o0 PEEUE x + g B

XH102+mx+n=x—-1)(x+2)(x+a)

= XH10+mx+n=x+(1+2+a)x*+... 4.
@FHTEF@WIO=a+1:>a=9
31d: e UEETE x + 9 Rl

2. Afe x =997,y =998 3 7 =999 ®, x>+ >+ 7> —xy
—yz—zx?ﬁ?ﬂlm%—
Ifx= 997,y= 998 and z = 999, then the value of
Xy + —xy—yr—zxis

W0 — ®1 O M3 D]
TA—Iwh x>+ y2 + 22 —xy — yz —2x S
= = -2

T x=997, y = 998, z = 999 T@H W
. 1
fean =ee =5{(—1)2+(—1)2+(2)2}=3
A& IRuTH (Standard Result) :
I x, y, z % AH o FANG QOE 7, n+ 1, n+2 & qd
¥+ )2+ —xy—yz—zx =3 T 2
3. U UNHT TEAT 3R Uk JUNHT TEIT T AT AT 3+l
HIH TEAT BT 77

Which number is the sum or substraction of a
rational and irrational number

(A) UfT "@&d/rational number

(B) 3fufm™ @& /irrational number

©) tﬁﬁ T&/whole number

(D) ¥ha E&AT/natural number [B]

ga—uf@a + quf@a (2 +./3) a1 ufwa-smfma

(2-./3) e AufEHT TEAT Bt 2

gfz 233 = 10 @ fawfa R s @ swwer foRan
g}rn_

When 2% is divided by 10, the remainder will be
(A) 2 (B) 3 ©) 4 (D) 84 [A]
TA—2%° 1 3h1S T 3T 2 BT 34 270 | 10 9 Wi A
T YT IR 2 2|

2B =¥ 0% 3 geig il S =2 U TS 1 HE

VB2 3-42
a‘%x:\/g_ﬁ 3ﬁ1y=ﬁ+\/§,ﬂﬁx2+y2‘cmm%—
_B3+\2 B2

If RN and y= NPk then value of x>+ ” is
(A) 2(5+26)

(B)5+2/6

(C)5+2f

(D)sﬁ@aﬁ‘éqﬁf /None of these [D]
B+2 B-2

TA—fem g X = \/— NG 3R y= B2



1 23 4 1 2 3 4
1. szq72(324 Jaﬁ?g:b 1 2 3JW

{1, 2, 3, 4} W 3 FHAGF &, A fog TR T—
" 1 2 3 4 4 (1 23 4
S=ly g 4 ) MMA8=, |, 4] are

two permutations on a set {1, 2, 3, 4}, then fog is

equal to

(A) (2 3) (B) (1 2)

© (123) @ 13 [A]
gﬁ‘_

(123 4
ﬁ%wf—& - Ja‘-ﬁig[

NG,
—_ N
N W
W A
~—

gL 23 A (123 4 (1234

0g = -

A= 2 4 1)la 1 2371 3 2 4
=(2,3)

1 2 3 4\(1 2 3 4
Tfog=3 5 4 1){a 1 2 3

4 1 2 3)(1 2 3 4 1 2 3 4
:[1 32 4}[4 12 3]:[1 32 4)2(2’ 3)
. Uikt & wqeaa Z W e dfean * & foo wei
a*b=a+b+1, V a,be Z 3, AcAEH IATT TNT—
The identity element in the set Z of integers under the bi-
nary operation * defined by a*b=a+b+1, Va,be Z
is
Ao B -1 ©1 (D2 [B]
W—ﬂ’@ﬂ%a.b=a+b+l,‘#a,bez
Tl < dishan % ford doawe 3@ —1 B,
FE a*(-)=a+(-1)+1=a
I (-D*@=-l+a+1=a
a*(-)=a=(-)*a Vaez
forga fafar (Detailed method) 71T 31+ftE Teaws stawa
e ?l
© a*e=a=>atetl=a
= et+tl=0=e=-1
. TRt qu G ¥ smEE e HHR 1 R, A BTN
If order of an element, < G of group G is n, then n
is:

(A) qUif/an integer

e

(B) ©HTcH qUTTeh/positive integer

(C) =Fa9 eHTcH qUTish/minimum positive integer
(D) SAfereraw geTeHh qurieh/maximum positive integer [C]
Eﬁ—nﬁww WW@W%% a" = e.
gfe H ={1,-1} 90G = ({1,-1,i,—i},x) ERNGHEH®
= weageg 32—

IfH ={l,-1} and G =({l,-1,i,—i},x) then different
cosets of H in group G are:

(A) Hand {1, -1}

(B) H and {i, —i}

(O H

(D) 378 ¥ =3 TEi/none of these [B]
gA—H = {1,-1}aum {1,-1, i —i, x} 81 GIHS @
TEaY= B

o Hx1=H, Hxi= {i i}, H-1) =H 3R H(-)
={i, —i
: {Gﬁ}Hé:a%aW Ha {i —i} g
TUTHINAT £:(Cy, x) > (Ry, ¥) M f(2)=|z], V ze C,
¥ gReTiYa foran iTaT 8, &t o1fe 37—
The Kernel of a homomorphism 1:(C,, x) > (R, X)
defined by f(z)=|z|, V ze C, is
(A) {ze(Cy:|z|=1
B) {xeR,:|x|=1}
©) {zeCy:|z|=21}

(D) T ¥ ®I3 TEi/none of these [A]
FA—FAERIAl [ (Cy, X) = (R, X), S f(2) = ||, ¥
zeCo &6 fy

ker f=1{z e C,: |z =1}

3 3
TRy =tan| 2 | ww xa—”+ya—u TR —
x+y ox =~ Oy

3 3
Ifu=tan"'| 22" | then x@_u+y6_u is equal to:
xX+y ox oy

(A) cos2u B) 2u
(©) tan2u (D) sin2u [D]

3 3

< 1 x+y
gﬁ_aﬁﬁuztan —,
[ Y ]

X3 +y3

A=y

tanu =

(1)



1 23 456 7 8 910
34257 9110 6 8

1. aﬁf{
! foraT o1 wehar 2

1234567 8 910
If /=

1342579110 6 8
can be written as:

j@ﬁf

] then f

(A) f=(13245)(6789 10)
(B) f=(132457)(6 9) (810)
(C) f=(13245)6 7 8)(9 10)

D)f=132457)(6 8 (9 10) [B]

1234567 8 910
g?"_ﬁﬁg'z'f_(34257911068)}

3TEGH =ehi o O o &9 § foqe" ™
f=0132457)(69) (810

. U9 [{0,1,2,3},+,]¥ r@Ta 2 i wIfe B

The order of element 2 in group [{0,1,2,3},+,] is:

(A) 1 (B) 2
€3 (D) 4 [B]
TA—" 2+,2=0 =>2=e . 02)=2

T fafer (Second Method)
20=2,22=2+,2=0, .. 0Q2)=2
2=2+,2+,2=2

X X

{x x},xio ThR T T TR, ATSE UM o i
Teh OFE AT § a9 36 UHE 1 acdHeh 99T §

The set of matrices of type ,x#0 form a

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

1
1o 2 2
(*) OJ B 11
L 2 2
11 11
22 33
© |11 O 11 [C]
22 133

1 1 X X X X
____—+—_+_
2 2| |22 22
1 1 X X X X
L 1 ) | =+= =4+=
12 21 L2 2 2 2
1 1] 1
x x||2 2 X X 2 210|x x
= = =
E2R3 | PRI I PR PO
12 2] 2 2
1
WW??%I
2 2

forga fafa(Detailed Method) :
b e e x ox
e e N
2ex 2ex
2ex 2ex [ }

= 2ex=x=>e= 2

2l

-, AT dgHeh 9

N — N =
] — 1] —

. aﬁHlamHzﬁ;ﬁgq%awgﬁaﬁwmm%—

If H, and H, are any two subgroups of a group G,
then correct statement is:

(A) HH, J9 G %1 319 3
H,H,is a subgroup of G
(B) H,UH, 9 G %I 3w 8
H, U H,is a subgroup of G
(C) H nH, 9 G & 3 7
H, N H,is a subgroup of G
(D) H,H,=H,H, [C]

A< STER! 1 a8 H, N H, T: 9 G %1 TF 30
&Il 2|



. Ife THERIOT X2 + ax + b=0 and x2 + bx +a = 0 T TH
A WS B 3R a # b & a9 g + b TR 3—

If one root of equations x’+ax+b = 0 and x*+bx+a =0
is common and a # b then a + b is equal to—
(A) 0 (B) 1

©) -1 (D) 2 [B]
TA—A& Tl 2+ ax+ b =03 +bx+a=0,H x
= | T REAA TR 1 +q + b =0 I &1 EI 2 | ghier
T TN o1 AN W 1 § 3R O a+h = |

forga fafar (Detailed Method)—<t wivfiertoni &1 TeH W
(a-bx+b-a)=0=>x-1=0=>x=1

. afe Tl st &1 @.91. 16, T.91. 63/4 & &1 .41
TT—

If A.M. and H.M. of two numbers are 16 and 63/4
respectively then their G.M. will be—

(A) 67 (B) 7
©) 63 (D) 3 [A]
TA—a=Y AH = G? &l g8mar °

63

16 - ?—G23G2:4.9.7:>G:6\/7

W —x—6|=x+2 T 8—

Solution of equation |x2 —x— 6| =x+2 is—

(A) - 2,2, 4 (B)-2,2, -4

(€) 4,3,-3 (D) 3,2, -2 [A]
TA—d iR [P —x—6|=x+2

e (A) # T3 9/t -2, 2, 4 9 & age &1 @ 2
gafer T foere (A) R

. IE n TH UTHA GEAT ® @ n(n? — 1) v 3 —

If n is a natural number then n(n? — 1) is divisible

by—
(A) 4 B) 5 (OXY
(D) 319 @ =IE 7&i/None of these [C]

TA—RT n(n>— 1) = (n — Dn (n + 1) , 907G @9 &4
quTishi T T B, S R 31 Srerfq 6 @ faersw 2t 21
gfturma (Result)—n FHAFTA &HTcHS qUITRT &l OF n! d
faarsg gt 21

a+b+2c a b
. mwfrw| ¢ bter2a b I mamy
c a c+a+2b

The value of the determinant

. afez = x+tyeC3ﬁ'{amp(

a+b+2c a b
c b+c+2a b .
1S—
c a cta+2b

(A)2 (@ + b +c)
(C)2(a+b+c)

B)2 (a + b+ c)
(D)8 (a + b + ¢)’ [C]

TA—WROF |g4p12c  a b
c b+c+2a b
c a c+a+2b

&1 gcde dfed | weft sra¥e 1 o (FHH ) & 2| saferd
3Hh JHR L T I st b1 ®1q 3 2t | | (feremeat
EIR:Riks)

a+b+2c a b
c b+c+2a b =A(a+b+c),
c a c+a+2b

a=0,b=0,c=1TW X
2.0 0
1 1 0=r1=A1=2
1 0 1

. e S o (C) B

g'—na &l a TH IR
aﬁqam%aﬂzwﬁr@a —

If z=x+iy € C and amp(z_

z+a
constant complex number then locus of z will be—
(A) Id/circle
(B) 9&eid/parabola
(C) ardfaeh 3Fed/real axis
(D) Tedfieh 31&/Imaginary axis [A]
W—E@F amp SRl =a

+

. ZAPB = q, S&f A(a) 3R B(-a) f&r fog
34?‘[.3'{]%!75{ P(z) *1 forg uy s g9 gl

. ( x+3 J)M
lim =
oo\ x+7

(A) e (B) e

a .
J=oc, here a is a

(C) e (D) e’ [B]



1. U m SSAHTE 1 U1 Ueh THfeia foeg @ gan # afas &
| oL IV IATd gU ¢ AT | Hfua foran wam 71 wfa
& FRE AT T AfA g -

A particle of mass m is projected from a fixed point

into the air with velocity u, in a direction making

an angle o with the horizontal. During the motion,

the horizontal component of velocity :

(A) el 2l/increases

(B) = gl/decreases

(C) =R Twal 2l/remains constant

(D) 7fd % MY THY T Sl § ql R gear 2l
/increases upto half time of the motion and then

decreases [C]
. Tk HUT y A AAT YT TRUT £ A TeAdT 8, HUT ok gRT
Tt TS /A GRUE U T w/ HE B -

A particle moves with initial velocity # and constant
acceleration f, then the distance described by the
particle in ¢ th second is:

(A) u+%f(2t—l) B) u+ f(t-1)

© =3 7Q=) (D) u-f(-D) [A]

. afe uh w1 frt R g @ u s a e @ o
IV ST g Sheht WA B, @ Afaw oo B

If a particle is projected from a fixed point with
initial velocity # at an angular o with the horizontal,

then horizontal range is:

2 2

A u”sin2a B u”sino
(A) g (B) P
u’sin2a u?sina
© g (D) —, [A]

. TH RU2,[gh A T8 ThR et a1 § o6 o wwm
F=mE 'h' Y St drart o Sk SR A Torar 21 9fe 2t
AR & o @ g 28" A, a1 g1 SR % e |
T & AT A=A -

A particle is projected with a velocity 2\/g7 so that

it just clears two walls of equal height 'A' which
are at a distance 2/ from each other. Then the time
of passing between the walls is:

h h
(M@@@(WE@E[M

. Tk hUT 'y’ AT W YT TRIT "o TATA §A Tehl ST 8,

Al 3Tk T UTH i TS Stferermn = -

A particle is projected with the velocity 'u' at an
angle of projection 'a' then the highest height
attained is

u® sino u?sin’ o
® Dy
u® sin 20 u? sin 20
(©) T (D) T [B]

. A FAT P T Q T URUMHT &1 R 31 a2 P &l 30 T

weTat WA Tk @t uRumdt a1 R @@ P & weg wior st
F SIER 9T | diedr 31 @t 9 P # g SO 2-
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 ©Q (MR [D]

. " RS ABC w1 uR&= O 21 afg 04, OB, OC &

argfew fehamsiier €9 oot P, Q, R Sge ¥ &, @t P:Q:R
TR 2:-

Let O be the circumcentre of triangle ABC. If three
forces B, O, 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]

. AT RS ABC @t sta:shes [ ®1 At 14, IB, IC &

argfew fhamsfier €19 9 RO,R Gqe A 8, @1 P: Q
: R SR §:-

Let I be the incentre of triangle ABC. If three forces
PBO,R acting along IA, IB, IC are in equilibrium,
then P : O : R is equal to:

(A) sin A : sin B : sin C

B siné'sing'sing
(B) sin7yisinysiny
(C) cos A : cos B :cos C

A B C
(D) cos?.cosz.cosz [D]



. T 2, 20, 20l TN E (TE 0, 02 THE & A
)

Three points z, z0, zo
o, o> are the cube roots of unity)

(A) GHeTg B W/an equilateral triangle

(B) wHfsamg st */an isosceles triangle

(C) Tmahor f3YS /a right angled triangle

(D) GwehivT wufgeTg Fsi/a right isosceles triangles [A]
. Terelt wwatg Brgw 4,B,C, & it & witmy Fdwme
ShHIT: zl,zz,z_,,ﬁ?ﬁw’ 2} +23 423 — 212y —2y73 — 232 TR
2

The complex coordinates of the vertices 4,B,C, of
the equilateral triangle ABC are z,,z,,2, respectively.

2 are the vertices of, (here

then 7 +23 123 — 2z, —zyz; — 23z, is equal to

(A) 0

B) 1

© -1

(D) gHTcHe T&A1/positive number [A]
. gfe z=x+iyeC ddz+z IRzz %%Wﬁ%%
If z=x+iy €C then correct statement for z+z and
zz is

(A) TFT ardfas & /both are real

(B) @I sredieh § /both are imaginary

(C) U Il 9 Ueh Sl &

one real and one imaginary

(D) 3 & 13 78 /None of these [A]
am —(23 _Zl)} =?
’”{(a —a)]
(A) ZABC (B) ZBAC
(C) ZACB (D) g (B]

. afg z=x+ iy € C al amp(iz) — amp(—iz) T A 8
If z=x+ iy € C then the value of amp(iz) — amp(-iz)
is

(A) + /2 (B) £ 1t

(C) + /4 (D) 0 [B]
. TEE 1+ 0" + o T WHE TG », 3 6 IO & a9l »,

3 T U 7 B HAI: T

The value of 1+ ®” + »**, when n is a multiple of
3 and »n is not a multiple of 3, are respectively

10.

11.

(A) 0,3 B)3,0

©) 3,1 D 1,3 [B]
FHIRT ax? + bx + ¢ = 0 &1 Tk G {0 BN A
One root of the equation ax?+bx+c=0 will be
infinity if

(A a=0 (B) b =0
C)c=0 (D) b*> —4ac =0 [A]
Tfe TR ax? + bx + ¢ = 0 o YAl &1 AU c/g B A
ac__ P4 ac . pq
@A) 22 (p+q)? ®) 7 g
ﬁ_(pﬂ])2 ac _(p+q)
© =t o, (Al
Al a, a, ay . a9 | 8, @
1 N 1 N 1 N N 1
a.ay ay.ay az.ag a,. ay. A 2
If a, a, a; ...... are in A.P. then
LR U S ;
ay. ay aj.as ay.ay a,.a, 1S equal to
n
(A) ay- Ap+1
1
(B) Ap- Apyl
(C) Ay Apil
(D) 378 ¥ =i & /None of these [A]

qﬁwm’;\ﬁw[)ﬁ, qt‘:ﬁ, AT qAT s U
TR S KA A p—q,q—r r—s B

If pth, ¢'h, r* and s™ terms of an A.P., are in G.P.
then p —q, g —r, r—s will be

(A) in GP

(B) in AP

(C) in HP

(D) 379 @ 1% &/ None of these [A]
aﬁa,b,cm%ﬁﬂmx,y,zt[ﬂﬁﬂs\lﬁﬁ@

T.ﬁ-xb—c yc—a Za—b FT HEA %
If a,b,c are in AP and x,y,z are in GP then the value

Ofxb—c yc—a Za—b is

(A) (xyz)abc
©) 1

(B) xyz

D) -1 [C]
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