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Please read the instructions carefully. You are allotted 5 minutes specifically for this purpose.

INSTRUCTIONS

A.
General:



1.
This booklet is your Question Paper containing 69 questions.
2.
The question paper CODE is printed on the right hand top corner of this booklet.

3.
Blank papers, clipboards, log tables, slide rules, calculators, cellular phones, pagers, and electronic gadgets in any form are not allowed to be carried inside the examination hall.

4.
The answer sheet, a machine–readable Objective Response Sheet (ORS), is provided separately.

5.
DO NOT TAMPER WITH / MUTILATE THE ORS OR THE BOOKLET.

B.
Filling the ORS
6.
On the lower part of the ORS, write in ink, your name in box L1, your Registration No. in box L2 and Name of the Centre in box L3. Do not write these anywhere else.
7.
Write your Registration No. in ink, in the box L4 provided in the lower part of the ORS and darken the appropriate bubble UNDER each digit of your Registration No. with a good quality HB pencil.

8.
The ORS has a CODE printed on its lower and upper parts.

9.
Make sure the CODE on the ORS is the same as that on this booklet and put your signature in ink in box L5 on the ORS affirming that you have verified this.

10.
IF THE CODES DO NOT MATCH, ASK FOR A CHANGE OF THE BOOKLET.

C.
Question paper format:

11.
The question paper consists of 3 parts (Part I: Mathematics, Part II: Physics, Part III: Chemistry). Each part has 4 sections.

12.
Section I contains 6 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), out of which only one is correct.
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13.
Section II contains 4 multiple correct answer type questions. Each questions has 4 choices (A), (B), (C) and (D), out of which one or more answers are correct.

14.
Section III contains 4 Reasoning type questions. Each question contains STATEMENT–1 AND STATEMENT–2.


Bubble (A)
if both the statements are TRUE and STATEMENT–2 is the correct explanation of STATEMENT–1.


Bubble (B)
if both the statements are TRUE but STATEMENT–2 is NOT the correct explanation of STATEMENT–1.


Bubble (C)
if STATEMENT–1 is TRUE and STATEMENT–2 is FALSE.


Bubble (D)
if STATEMENT–1 is FALSE and STATEMENT–2 is TRUE.

15.
Section IV contains 3 sets of Linked–Comprehension type question. Each set consists of a paragraph followed by 3 questions. Each question has 4 choices (A), (B), (C) and (D), out which only one is correct.

D.
Marking Scheme:


16.
For each questions in Section I, you will be awarded 3 marks if you have darkened only the bubble corresponding to the correct answer and zero mark if no bubble is darkened. In all other cases, minus one (–1) mark will be awarded.


17.
For each question in Section II, you will be awarded 4 marks if you have darkened all the bubble(s) corresponding to the correct answer and zero mark for all other cases. If may be noted that there is no negative marking for wrong answer.


18.
For each question in Section III, you will be awarded 3 marks if you darken only the bubble corresponding to the correct answer and zero mark if no bubble is darkened. In all other cases, minus one (–1) mark will be awarded.


19.
For each question in Section IV, you will be awarded 4 marks if you darken only the bubble corresponding to the correct answer and zero mark if no bubble is darkened. In all other cases, minus one (–1) mark will be awarded
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mathematics
PART – I
SECTION – I

Straight Objective Type

This section contains 6 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), out of which ONLY ONE is correct.
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Which of the following statement is true?
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Domain of definition of the function 
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D) not defined
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Let f : R
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SECTION – II

Multiple Correct Answer Type

This section contains 4 multiple correct answer(s) type questions. Each question has 4 choices (A), (B), (C) and (D), out of which ONE OR MORE is/are correct.
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Let 
[image: image54.wmf](

)

(

)

(

)

(

)

(

)

1sec1sec21sec4.....1sec2

2

n

n

fTan

q

qqqqq

æö

=++++

ç÷

èø

then


A) 
[image: image55.wmf]2

1

16

f

p

æö

=

ç÷

èø


B) 
[image: image56.wmf]3

1

32

f

p

æö

=

ç÷

èø


C) 
[image: image57.wmf]4

1

64

f

p

æö

=

ç÷

èø


D) 
[image: image58.wmf]5

1

128

f

p

æö

=

ç÷

èø


SECTION – III
Reasoning Type

This section contains 4 reasoning type questions. Each question has 4 choices (A), (B), (C) and (D), out of which ONLY ONE is correct.

Code

(A)
STATEMENT–1 is True, STATEMENT–2 is True; STATEMENT–2 is a correct explanation for STATEMENT–1

(B)
STATEMENT–1 is True, STATEMENT–2 is True; STATEMENT–2 is NOT a correct explanation for STATEMENT–1

(C)
STATEMENT–1 is True, STATEMENT–2 is False

(D)  STATEMENT–1 is False, STATEMENT–2 is True
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Statement – II : The solution of 
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Statement – I : Function
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Statement – II : A polynomial function of odd degree defined as 
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Statement – I : Domain of the definition of the function 
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Statement – II : Range of the function 
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Statement – I : Range of 
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Statement – II : If a function is defined 
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SECTION – IV
Linked Comprehension Type

This section contains 3 paragraphs. Based upon each paragraph, 3 multiple choice questions have to be answered. Each question has 4 choices (A), (B), (C) and (D), out of which ONLY ONE is correct.

Paragraph for Questions Nos. 15 to 17

PASSAGE-I :


LET 
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A and B are the set 
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16.
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Paragraph for Questions Nos. 18 to 20

PASSAGE – II :
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D) none
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Paragraph for Questions Nos. 21 to 23

PASSAGE – III :


Let f be a function from the set of +ve integers to set of real 
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The function 
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The value of 
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PHYSICS
PART – II

SECTION – I

This section contains 6 multiple-choice questions. Each question has 4 choices (A), (B), (C) and (D), out of which Only One is correct

24.
A car starts from rest and moves on a surface in which the coefficient of friction between the road and the tyres increases linearly with distance(x). The car moves with the maximum possible acceleration. The kinetic energy (E) of the car will depend on x as
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25.
Under the action of a force, a 2kg mass moves such that its position x as a function of time is given by 
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, where x is in metres and t in seconds. The work done by the force in first two seconds is


A) 1600 joules
B) 160 joules
C) 16 joules
D) 1.6 joules

26.
In a region 
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a particle has potential energy function 
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B) At 
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C) At 
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D) At 
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27.
The potential energy of a 1kg particle free to move along the X – axis is given by 
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. The total mechanical energy is 2J. Then the maximum speed in (m/s) is


A) 
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28.
A Lorry and a car moving with same K.E are brought to rest by applying the same retarding force. Then 


A) Lorry will come to rest in a shorter distance
B) Car will come to rest in a shorter distance


C) Both come to rest in the same distance
D) None

29.
A particle slides along a track with elevated ends and a flat central part as shown in figure. The flat portion ‘QR’ has a length 
[image: image154.wmf]4.0
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. The curved portions of the track are frictionless. For the flat part the coefficient of kinetic friction is
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 the particle is released at point ‘P’ which is at height 
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 above the flat part of the track. Where does the particle finally comes to rest?

[image: image157.png]




A) at ‘R’
B) at ‘T’
C) at ‘Q’
D) at ‘S’

SECTION – II

This section contains 4 multiple-correct answer(s) type questions. Each question has 4 choices (A), (B), (C) and (D), out of which One or More is/are correct

30.
A ball of mass m is attached to the lower end of a light vertical spring of force constant K. the upper end of the spring is fixed. The ball is released from rest with the spring at its normal length, and comes to rest again after descending through a distance x.


A) 
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B) 
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C) The ball will have no acceleration at the position where it has descending through 
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D) The ball will have an upward acceleration equal to ‘g’ at its lower most position.

31.
The potential energy of a particle
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, where r is the distance from the centre of the field and A and B are positive constants.


A) The equilibrium distance is given by 
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B) The work required to move the particle from equilibrium distance to infinity is 
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C) Potential energy at equilibrium position is 
[image: image164.wmf]2
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D) Potential energy at equilibrium position is zero

32.
The distance x of a particle moving in one dimension, under the action of a constant force is related to time ‘t’ by the equation 
[image: image165.wmf]3
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. Where x is in meter and ‘t’ in seconds mass of the particle is 2kg.


A) The displacement of the particle is zero when its velocity zero.


B) The work done by the force in the first 6s is zero


C) The displacement of the particle is 6m, when its velocity is zero.


D) The work done by the force in the first 6s is 72J.

33.
The kinetic energy of a particle continuously increases with time.


A) The resultant force on the particle must be parallel to the velocity at all instants.


B) The resultant force on the particle must be at an angle less than 
[image: image166.wmf]0

90

all the time.


C) Its height above the ground level must continuously decrease.


D) The magnitude of its linear momentum is increasing continuously.

SECTION – III

This section contains 4 Assertion& Reasoning type questions. Each question has 4 choices (A), (B), (C) and (D), out of which ONLY ONE is correct.

A. Statement – 1 is True, Statement – 2 is True ; Statement – 2 is a correct explanation for 

B. 
 Statement – 1 is True, Statement – 2 is True ; Statement – 2 is NOT a correct explanation   
 for Statement – 1.

C.  Statement – 1 is True, Statement – 2 is False.

D.  Statement – 1 is False, Statement – 2 is True.

34.
Statement – I   : A body can possess mechanical energy without momentum.


Statement – II : A bent bow possess potential energy by virtue of deformation.

35.
Statement – I   : Whenever a force acts on a body, its K.E always increases.


Statement – II : K.E of a particle remains constant in uniform circular motion.

36.
Statement – I  : The rate of change of total momentum of a many particle system is 
                         proportional to sum of the internal force of a system.


Statement – II : Internal force can change the kinetic energy but not the momentum of the 
                          system.

37.
Statement – I  :The total work done on a particle by conservative and non conservative forces 
                         is equal to the change in its K.E.


Statement – II : The total work done on a particle by conservative forces only is equal to the 
                           change in its K.E.

SECTION – IV

Linked Comprehension Type

This section contains 3 paragraphs. Based upon each paragraph, 3 multiple choice questions have to be answered. Each question has 4 choices (A), (B), (C) and (D), out of which ONLY ONE is correct.

Paragraph for Questions Nos. 38 to 40
A steel ball whose mass m is 5g is fired vertically downward from a height 
[image: image167.wmf]1

h

of 18m with an initial speed 
[image: image168.wmf]0

v

of 14m/s. It buries itself in sand to a depth 
[image: image169.wmf]2

h

of 21cm.     (g = 10 m/s2 )
38.
What is the change in the mechanical energy of the ball?      


A) 1.4J
B) -1.4J
C) 14J
D) -14J

39. 
What is the change in the internal energy of the ball – Earth – Sand system?


A) 1.4J
B) -1.4J
C) 14J
D) -14J

40.
What is the magnitude of the average force exerted on the ball by the sand?


A) 6.66N
B) 8.66N
C) 7.66N
D) 10.66N

Paragraph for Questions Nos. 41 to 43
Paragraph - II:-


A single conservative force F(x) acts on a 1kg particle that moves along the X – axis. The potential energy 
[image: image170.wmf](

)

Ux

is given by: 
[image: image171.wmf](
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. Where x is in meters. At 
[image: image172.wmf]5

xm

=

the particle has a kinetic energy of 20J.

41.
What is the mechanical energy of the system?


A) 29J
B) 49J
C) 9J
D) 40J

42.
The value of ‘x’ at which the particle is in stable equilibrium.


A) 
[image: image173.wmf]2

xm

=


B) 
[image: image174.wmf]10

xm

=


C) 
[image: image175.wmf]7.38

xm

=


D) 
[image: image176.wmf]3.38

xm

=


43.
The maximum kinetic energy of the particle, where the potential energy is minimum.


A) 20J
B) 29
C) 40J
D) 49

Paragraph for Questions Nos. 44 to 46

Paragraph - III : 

A body of mass ‘m’ was slowly pulled up the hill by a force ‘F’ which at each point was directed along a tangent to the trajectory. The height of the hill is h, the length of its base 
[image: image177.wmf]l

, and the coefficient of friction ‘
[image: image178.wmf]m

’.

[image: image179.png]



44.
Find the work performed by this force 


A) 
[image: image180.wmf](

)
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B) 
[image: image181.wmf](
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C) 
[image: image182.wmf]mgh



D) zero

45.
Find the work performed by gravitational force.


A) 
[image: image183.wmf]mgh


B) 
[image: image184.wmf](
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C) 
[image: image185.wmf]2
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D) 
[image: image186.wmf]mgh

m


46.
Find the work performed by frictional force.


A) 
[image: image187.wmf]mgh

m


B) 
[image: image188.wmf]mgl

m


C) 
[image: image189.wmf]22

mglh
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D) zero

CHEMISTRY
PART – III

SECTION – I

Straight Objective Type
This section contains 6 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), out of which ONLY ONE is correct.

47.
Which of the following orders is correct with respect to the decreasing p – character of the hybrid orbitals of the central atoms in the following compounds?



[image: image190.wmf]32

CO



[image: image191.wmf](

)

3

3

HPO



[image: image192.wmf]336

BNH



   I
     II
    III


A) I > III > II
B) II > III > I
C) III > II > I
D) II > I > III

48.
An element “X” forms compounds of formula 
[image: image193.wmf]325

,

XClXO

and
[image: image194.wmf]32

MgX

but does not form
[image: image195.wmf]5

XCl

, “X” is 


A) aluminium
B) phosphorous
C) nitrogen
D) boron

49.
Hybridisation and magnetic behaviour of complex 
[image: image196.wmf][

]

46

()

KMnCN

is :


A) 
[image: image197.wmf]32

spd

, paramagnetic
B) 
[image: image198.wmf]32

spd

, diamagnetic


C) 
[image: image199.wmf]23

dsp

, paramagnetic
D) 
[image: image200.wmf]23

dsp

,diamagnetic

50.
In which of the following ‘N’ is not 
[image: image201.wmf]2

sp

hybridized?


A) 
[image: image202.wmf]3

HNO


B) 
[image: image203.wmf]336

BNH


C) 
[image: image204.wmf]3

FNO


D) 
[image: image205.wmf]2

NH

-


51.
The correct order of X – O bond strength in 
[image: image206.wmf]22
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,
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 and 
[image: image207.wmf]4

ClO

-

 is [X =C,S or Cl]

 
A) 
[image: image208.wmf]22

344

COSOClO

---

>>

 
B) 
[image: image209.wmf]22

344

COSOClO

---

<<

 

 
C) 
[image: image210.wmf]22

434

ClOCOSO

---

<<

 
D) 
[image: image211.wmf]22

443

ClOSOCO

---
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52.
Which of the following has distorted octahedral structure?

 
A) 
[image: image212.wmf]6

SF

 
B) 
[image: image213.wmf]2

6

SiF

-

 
C) 
[image: image214.wmf]6

XeF

 
D) 
[image: image215.wmf]6

PF

-

 

SECTION – II

Multiple Correct Answer Type

This section contains 4 multiple correct answer(s) type questions. Each question has 4 choices (A), (B), (C) and (D), out of which ONE OR MORE is/are correct.

53.
Which of the following statements is/are correct ? 

 
A) 
[image: image216.wmf]3

ClF

 is a planar, distorted T – shaped polar molecule. 

 
B) In 
[image: image217.wmf]354

,,

IXeFTeCl

--

 the number of lone pair of electrons on central atoms are 3,2 & 1 
      respectively. 

 
C) The molecular geometry and hybridization of ‘P’ in 
[image: image218.wmf][

]

433

KOPOPO

is tetrahedral & 
[image: image219.wmf]3

sp

 
      respectively


D) Order of shortest to longest nitrogen – nitrogen bond length in 
[image: image220.wmf]2

N

(I), 
[image: image221.wmf]24

NF

(II), and 
      
[image: image222.wmf]22

NF

(III) is I<III<II

54.
The correct statement (s) about NO
[image: image223.wmf][

]

4

BF

 is (are) : 

 
A) It has diamagnetic character 

 
B) It has 
[image: image224.wmf]5&2

sp

 bonds 

 
C) B – F bond length in this compound is greater than that in 
[image: image225.wmf]3

BF

 

 
D) N – O bond length in this compound is greater than that in NO

55.
Which of the following do not exist


A) 
[image: image226.wmf]6

SH


B) 
[image: image227.wmf]4

HFO


C) 
[image: image228.wmf]3

FeI


D) 
[image: image229.wmf]3

HClO


56.
Among the following, which has maximum hardness?


A) 
[image: image230.wmf]NaF


B) 
[image: image231.wmf]23

AlO


C) 
[image: image232.wmf]2

MgF


D) 
[image: image233.wmf]2

TiO


SECTION – III

Reasoning Type

This section contains 4 reasoning type questions. Each question has 4 choices (A), (B), (C) and (D), out of which ONLY ONE is correct.

CODE

(A)
STATEMENT–1 is True, STATEMENT–2 is True; STATEMENT–2 is a correct explanation for STATEMENT–1

(B)
STATEMENT–1 is True, STATEMENT–2 is True; STATEMENT–2 is NOT a correct explanation for STATEMENT–1

(C)
STATEMENT–1 is True, STATEMENT–2 is False

(D)
STATEMENT–1 is False, STATEMENT–2 is True

57.
Statement – 1 : According to Fajan’s rule, covalent character is favoured by small cation and 
                         small anion

 
Statement – 2 : Greater is the extent of polarization, more is the covalent character of ionic 
                         bond. 

58.
Statement – 1 : There are two trigonal boron atoms and two tetrahedral boron atoms in the 
                          anion of    borax,
[image: image234.wmf](
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Statement – 2 : In the anion of borax, two boron atoms have six electrons each and two boron 
                          atoms have eight electrons each respectively in their valence shell 

59.
Statement – 1 : 
[image: image235.wmf]3

BF

 molecule is planar with an angle of 
[image: image236.wmf]0

120

 

  
Statement – 2 : 
[image: image237.wmf]3

BF

 molecule has bond pair – lone pair electron ratio 1:3 

60.
Statement – 1 : water is a good solvent for ionic compounds but poor one for covalent 
                          compounds. 

 
Statement – 2 : Hydration energy of ions releases sufficient energy to overcome lattice energy 
                         and break hydrogen bonds in water while covalent bonded compounds 
                         interact so weakly that even van der wall’s forces between molecules of 
                         covalent compounds cannot be broken. 

SECTION – IV

Linked Comprehension Type

This section contains 3 paragraphs. Based upon each paragraph, 3 multiple choice questions have to be answered. Each question has 4 choices (A), (B), (C) and (D), out of which ONLY ONE is correct.

Paragraph for Questions Nos. 61 to 63
.
The valance bond theory explains satisfactorily the formation of various molecules but it fails to account the geometry and shapes of various molecules. In order to explain them the valance bond theory has been supplemented by the concept of hybridization. According to this atomic orbitals of an atom which differ in energy slightly may mix with each other to form new orbitals called hybrid orbitals and thus process is called hybridization. The number of hybrid orbitals formed is always equal to number of atomic orbitals taken part in the hybridization. The electron waves in hybrid orbitals repel each other and tend to farthest apart. 

 
Read the above paragraph carefully and give the answer to the following questions : 

61.
The molecule which has pyramidal shape.


A) 
[image: image238.wmf]3

SO


B) 
[image: image239.wmf]3

PCl


C) 
[image: image240.wmf]2

3

CO

-


D) 
[image: image241.wmf]3

NO

-


62.
Which of the following molecules is trigonal bi pyramidal 


A) 
[image: image242.wmf]5

BrF


B) 
[image: image243.wmf]5

ICl


C) 
[image: image244.wmf]5

PCl


D) 
[image: image245.wmf]6

SF


63.
The species in which the central atom used 
[image: image246.wmf]2

sp

hybrid orbitals in its bonding


A) 
[image: image247.wmf]3

PH


B) 
[image: image248.wmf]3

NH


C) 
[image: image249.wmf]3

CH

-


D) 
[image: image250.wmf]3

CH

+

  

Paragraph for Questions Nos. 64 to 66


Covalent molecules formed by heteroatoms bound to have some ionic character. The ionic character is due to shifting of the electron pair towards A or B in the molecule AB. Hence, atoms acquire small and equal charge but opposite in sign. Such a bond which has some ionic character is described as polar covalent bond. Polar covalent molecules can exhibit dipole moment. Dipole moment is equal to the product of charge separation, q and the bond length, d for the bond. The unit of dipole moment is Debye. One Debye is equal to 
[image: image251.wmf]18

10

-

esu cm.



Dipole moment is a vector quantity. It has both magnitude and direction. Hence, dipole moment of molecules depends upon the relative orientation of the bond dipoles, but not on the polarity of bonds alone. A symmetrical structure shows zero dipole moment. Thus, dipole moments help to predict the geometry of the molecules. Dipole moment value can be used to distinguish between cis-and trans-isomers; ortho-,meta- and para-forms of a substance, etc. The percentage of ionic character of a bond can be calculated by the application of the following formula:


%ionic character =
[image: image252.wmf]100

Experimentalvalueofdipolemoment

Theoriticalvalueofdipolemoment

´


64.
The experimental value of the dipole moment of HCl is 1.03, D the length of the H – Cl bond is 1.275
[image: image253.wmf]0

A

. The percentage of ionic character of 
[image: image254.wmf]HCl

 is 

 
A) 43
B) 21
C) 17
D) 7 

65.
The electronegativity difference between two atoms A and B is 2, then the percentage of covalent character in the molecule is


A) 
[image: image255.wmf]54%


B) 
[image: image256.wmf]46%


C) 
[image: image257.wmf]23%


D) 
[image: image258.wmf]72%


66.
The non polar molecules among the following is/are : 

 
A) 
[image: image259.wmf]2

NO

 
B) 
[image: image260.wmf]26

BH

 
C) 
[image: image261.wmf]6

XeF

 
D) 
[image: image262.wmf]336

BNH


Paragraph for Questions Nos. 67 to 69

 
The shape of a molecule is determined by the arrangement and the repulsions between all of the electron pairs present in the valency shell of central atom. A lone pair of electron takes up more space around the central atom than a bond – pair, since the lone pair is attracted to only one nucleus whilst the bond pair is shared by two nuclei. It follows that the repulsion between two lone pairs is greater than the repulsion between two bond pairs. Thus, the presence of lone pairs on the central atom causes slight distortion of the bond angles (from the expected values). The molecular geometry and the bond angles in the molecules can be predicted if the number of electron pairs on the central atom is known. Lone pairs, when present, decrease the bond angles slightly due to repulsions. 


The order of repulsive forces between different types of  electron pairs is (lone pair – lone pair repulsions) > (lone pair – bond pair repulsions) > (lone pair – bond pair repulsions).


The magnitude of the repulsions between the bonding pairs of electrons depends on the electronegativity difference between the central atom and the other atoms bonded with it. Double bonds cause more repulsion than single bonds, and triple bonds cause more repulsions than double bonds, but multiple bonds between two atoms count the same as single bond because it does not matter how many electrons are present in each direction. Two or three electron pairs of a multiple bond are treated as a single super pair.

67.
The shapes of 
[image: image263.wmf]4

ClF

-

and
[image: image264.wmf]4

AlCl

-

are respectively


A) sea saw shape, square planar
B) tetrahedral, square planar


C) square planar, sea saw shaped
D) square planar, tetrahedral

68.
Which of the following species are linear and angular in shape respectively


A) 
[image: image265.wmf]2

BrF

+

,
[image: image266.wmf]2

SnCl



B) 
[image: image267.wmf]2

ICl

-

,
[image: image268.wmf]2

BrF

+




C) 
[image: image269.wmf]2

SnCl

,
[image: image270.wmf]2

ICl

-



D) 
[image: image271.wmf]3

NO

-

,
[image: image272.wmf]3

I

-


69.
The species with highest bond angle among the following is


A) 
[image: image273.wmf]4

NO

-


B) 
[image: image274.wmf]3

NO

-


C) 
[image: image275.wmf]2

NO


D) 
[image: image276.wmf]2

NO

+
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