
BEWARE OF NEGATIVE MARKING
HAVE CONTROL ¾® HAVE PATIENCE ¾® HAVE CONFIDENCE Þ 100% SUCCESS

PART-1 : PHYSICS
SECTION-1 : (Maximum Marks: 28)

� This section contains SEVEN questions.
� Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of

these four option(s) is (are) correct option(s).
� For each question, choose the correct option(s) to answer the question.
� Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +4 If only (all) the correct option(s) is (are) chosen.
Partial Marks : +3 If all the four options are correct but ONLY three options are chosen.
Partial Marks : +2 If three or more options are correct but ONLY two options are chosen,

both of which are correct options.
Partial Marks : +1 If two or more options are correct but ONLY one option is chosen

and it is a correct option.
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered).
Negative Marks : –2 In all other cases.

� For Example : If first, third and fourth are the ONLY three correct options for a question with
second option being an incorrect option; selecting only all the three correct options will result
in +4 marks. Selecting only two of the three correct options (e.g. the first and fourth options),
without selecting any incorrect option (second option in this case), will result in +2 marks.
Selecting only one of the three correct options (either first or third or fourth option), without
selecting any incorrect option (second option in this case), will result in +1 marks. Selecting
any incorrect option(s) (second option in this case), with or without selection of any correct
option(s) will result in –2 marks.

1. Choose the CORRECT statement(s) :
(A) The electric potential at a point on the axis of an electric dipole depends on the distance

r of the point from the dipole as 3
1
r

(B) Electric dipole moment is a vector quantity.
(C) When a test charge is brought from infinity along the perpendicular bisector of the electric

dipole the work done is zero.
(D) An electric dipole kept in a uniform electric field may experience torque.
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2. Consider a capacitor of capacitance 10µF connected to a battery. The space between the
parallel plates is filled slowly with dielectric of dielectric constant 5. Choose the CORRECT
option(s) :
(A) If the capacitor was connected to a battery throughout the process electric field before

and after insertion of dielectric remains same.
(B) If the capacitor was disconnected from the battery & then dielectric was inserted, electric

field before & after the insertion of dielectric remains same.
(C) Break down potential of capacitor increases after insertion of dielectric.
(D) Capacitance of the capacitor increases.

3. Two toy cars with different masses originally at rest are pushed apart by an ideal spring and
released. Which of the following statement(s) are TRUE?
(A) Both toy cars will acquire equal but opposite momenta.
(B) Both toy cars will acquire equal kinetic energy.
(C) The more massive toy car will acquire less speed.
(D) The smaller toy car will experience an acceleration of greater magnitude.

4. Which of the following statement(s) are TRUE about a stationary wave ?
(A) No particle will move with same amplitude.
(B) All particles between two successive nodes reach their extreme position together in phase.
(C) Displacement and velocity nodes co-exist.
(D) Velocity nodes and pressure nodes co-exist.
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5. Heat is supplied to a certain homogeneous solid sample of matter at a uniform rate. Its
temperature is plotted against time as shown in figure. Which of the following conclusion
can be drawn?

time

temperature

(A) Its specific heat capacity is greater in solid state than in liquid state.
(B) Its specific heat capacity is greater in liquid state than in solid state.
(C) Its latent heat of vaporization is greater than latent heat of fusion.
(D) Its latent heat of fusion is greater than latent heat of vaporization.

6. A spherical solid body is dropped inside a vast expanse of viscous liquid of large depth and of
coefficient of viscosity h.  The  density  of  the  solid  is  greater  than  that  of  liquid.  The  time
taken by the body to attain 90% of the steady state velocity is dependent on :-
(A) Density of the liquid (B) Density of the solid
(C) Diameter of the sphere (D) Coefficient of viscosity

7. A disc is given an initial angular velocity w0 and is placed on rough horizontal surface as
shown. The quantities which will not depend on the co-efficient of friction is/are :

w0

(A) The time until pure rolling begins
(B) The displacement of the disc until pure rolling begins.
(C) The velocity when pure rolling begins.
(D) The work done by the force of friction.
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SECTION–2 : (Maximum Marks : 18)
� This section contains SIX questions of matching type.
� This section contains Two tables (each having 3 columns and 4 rows)
� Based on each table, there are THREE questions
� Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is

correct
� For each question, darken the bubble corresponding to the correct option in the ORS.
� For each question, marks will be awarded in one of the following categories :

Full Marks : +3 If only the bubble corresponding to the correct option is darkened.
Zero Marks : 0 If none of the bubbles is darkened.
Negative Marks : –1 In all other cases
Answer Q.1, Q.2 and Q.3 by appropriately matching the information given in the three
columns of the following table.
In a standard YDSE set up, a slab of thickness t & refractive index µ is placed in front of the
upper slit. Other symbols have usual meaning.

Column–1 Column-2 Column-3

(I) 3D 10
d

+= (i) t = 1µm (P) l = 400 nm

µ = 1.6

(II) 3D 2 10
d

+= ´ (ii) t = 1.5µm (Q) l = 500 nm

µ = 1.3

(III) 4D 5 10
d

+= ´ (iii) t = 2µm (R) l = 600 nm

µ = 1.6

(IV) 3D 4 10
d

+= ´ (iv) t = 2.5µm (S) l = 700 nm

µ = 1.4
1. In which of the following cases, the central maxima shifts by 1mm ?

(A) (II) (i) (P) (B) (III) (ii) (R) (C) (IV) (iii) (Q) (D) (I) (iv) (S)
2. In which of the following cases, the central maxima shifts by 2 fringe width ?

(A) (I) (i) (P) (B) (II) (ii) (Q) (C) (III) (iii) (R) (D) (IV) (iv) (S)
3. If the intensity at central maxima is I0, in which of the following cases intensity at the centre

of the screen is zero ?
(A) (I) (i) (P) (B) (II) (ii) (Q) (C) (III) (iii) (R) (D) (IV) (iv) (S)
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Answer Q.4, Q.5 and Q.6 by appropriately matching the information given in the three
columns of the following table.
Column-1 gives various circuit diagram with a black box which can contain either inductor or resistor.
Column-2 lists time constant for the various circuit while column-3 lists the value of current (i1) at
either t = 0 or t ® ¥. Initially before switching on inductor does not carry any energy.

Column–1 Column-2 Column-3

(I)

t=0e

Black box

L i1 R

(i)
L

2R (P) i1 = 0 at t = 0

(II)

t=0e

Black box

L
i1

2R
(ii)

2L
3R (Q) 1i R

e
=  at t ® ¥

(III)

t=0e

Black box

2R

R

i1 (iii)
3L
R (R) 1i 2R

e
=  at t = 0

(IV)

t=0e

Black
box

2R

R

2L
i1

(iv)
3L
2R (S) 1i 3R

e
=  at t = 0

4. If the black box consists of 
2R

, then correct matching will be :

(A) (I) (iv) (Q) (B) (II) (i) (P) (C) (I) (iv) (R) (D) (IV) (iii) (P)

5. If the black box consists of 
R

, then correct matching will be :
(A) (I) (ii) (P) (B) (IV) (i) (Q) (C) (II) (iv) (S) (D) (II) (iii) (R)

6. If the black box consists of  (connecting wire), then correct matching will be :
(A) (II) (iii) (Q) (B) (II) (i) (R) (C) (II) (i) (P) (D) (II) (ii) (Q)
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SECTION–3  :  (Maximum  Marks  :  15)
� This section contains FIVE questions.
� The  answer  to  each  question  is  a  SINGLE DIGIT INTEGER ranging  from  0  to  9,  both

inclusive.
� For each question, darken the bubble corresponding to the correct integer in the ORS.
� For each question, marks will be awarded in one of the following categories :

Full Marks : +3 If only the bubble corresponding to the correct answer is darkened.
Zero Marks : 0 In all other cases.

1. Figure shows infinitely long bent wires in the plane of paper and each carrying a current 'i'
with  'O'  as  origin  and  x  and  y  axis  as  shown,  co-ordinates  of  points  P  &  Q  are  (2m,  0)  and

(6m, 0) respectively. Magnetic induction at P is given by 0i
32
am

p
. Fill the value of a in OMR sheet.

90°

90°Q

P
i

i
Y

i
i

i
i

i

i X

O

2. X-ray are incident  normally  on a crystal  of  lattice  constant  0.6nm. The first  order  reflection
on diffraction from the crystal occurs at an angle of 30°. The wavelength of the X-ray used is
a nm. Fill 10a in OMR sheet.
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3. A galvanometer having a coil resistance of 100 ohm gives a full scale deflection when a current
of one milliampere is passed through it. The resistance which can convert this galvanometer
into a meter giving a full scale deflection for a current of 10 amperes is connected in parallel.
When this modified galvanometer is connected across the terminals of a battery it measures
a current of 4A. The current drops to 1A when a resistance of 1.5 ohm is connected in series
with the modified galvanometer. Find the emf (in volt) of the battery.

4. Geiger counter reading of a radioactive sample is initially 6800 counts per min. The same
sample gives a reading of 425 counts per min 10 hrs later. The sample's half life of a hr. Fill
2a in OMR sheet.

5. The diameter of a wire of length 100 cm is measured with the help of a screw gauge. The main
scale reading is 1 mm and circular scale reading is 25. Pitch of the screw gauge is 1 mm and
the total number of divisions on the circular scale is 100. This wire is used in an experiment
of determination of Young’s modulus of a wire by Searle’s method. The following data are
available: elongation in the wire l = 0.256 cm under the tension of 50 N, least count for
measuring normal length of wire is 0.01 cm and for elongation in the wire is 0.001 cm. Find
the maximum percentage error in the calculating value of Young’s modulus (Y), assuming
that the force is measured very accurately.
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PART-2 : CHEMISTRY
SECTION-1 : (Maximum Marks: 28)

� This section contains SEVEN questions.
� Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of

these four option(s) is (are) correct option(s).
� For each question, choose the correct option(s) to answer the question.
� Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +4 If only (all) the correct option(s) is (are) chosen.
Partial Marks : +3 If all the four options are correct but ONLY three options are chosen.
Partial Marks : +2 If three or more options are correct but ONLY two options are chosen,

both of which are correct options.
Partial Marks : +1 If two or more options are correct but ONLY one option is chosen

and it is a correct option.
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered).
Negative Marks : –2 In all other cases.

� For Example : If first, third and fourth are the ONLY three correct options for a question with
second option being an incorrect option; selecting only all the three correct options will result
in +4 marks. Selecting only two of the three correct options (e.g. the first and fourth options),
without selecting any incorrect option (second option in this case), will result in +2 marks.
Selecting only one of the three correct options (either first or third or fourth option), without
selecting any incorrect option (second option in this case), will result in +1 marks. Selecting
any incorrect option(s) (second option in this case), with or without selection of any correct
option(s) will result in –2 marks.

1. At 300 K , a 0.5 mole sample of air (80% by mol of N2 & 20% by mol of O2) is put in 10 litre
cylinder piston system in which 5 litre water is already present, then -
kH for N2 = 105 atm
kH for O2 = 4 × 104 atm

(A) 
2NX  in H2O will be 1.9704 × 10–5

(B) 
2OX in H2O will be 1.2315 × 10–5

(C) On increasing temperature value of Henry's constant increases
(D) In H2O, N2(g) is more soluble as compare to O2(g) at same pressure
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2. Identify correct match for total number of products?

(A) Optically active ketones with molecular formula [C5H10O] 4LiAlH¾¾¾¾®

     Total  six  alcohol  products  are  formed

(B) 
OH

 2 4Conc.H SO
D

¾¾¾¾¾¾®  Five alkenes are formed during reaction

(C) 
Ph

Cl
 

N
EtOH
(S 1)¾¾¾¾®  Two ether products are formed

(D) 

D

T
 

4

HBr
CCl¾¾¾® Total eight mono bromo major products are formed

3. Which of the following processes is/are involved in the extraction of Cu from sulphide ores
of copper containing iron sulphide.
(A) FeS is more readily converted to the oxide than Cu2S
(B) Liq. Matte is placed in converter for carbon reduction
(C) Cu2S is partially converted to Cu2O by air blasting and then to metallic copper
(D) Silica is added to combine with FeO

4. º
A / AE 0.5V+ =  ; º

B / BE 0.2V+ =
º
C / CE 0.3V+ = -  ; º

D / DE 0.1V+ = -

Based on above data select correct statement under standard condition -
(A) Best  oxidising agent  is  A+

(B) Best reducing agent is D
(C) C can displace D from it's solution
(D) In galvanic cell obtained by electrodes A & B current flow from B to A in external circuit
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5. Identify reactions correctly matched with their major product?

(A) 

O

 
2

Pd / C
H

(limited)
¾¾¾¾®  

O

(B) 

NO2

O

  Zn Hg
HCl
-¾¾¾¾®

NH3Cl
+

(C) 
O O

OEt
 4(i) NaBH

(ii) H /+ D
¾¾¾¾¾®

OO

(D) 

Me

HO – C C – OEt
O O

 2 6(i) B H – THF(limited amount)
(2) H /+ D

¾¾¾¾¾¾¾¾¾¾¾¾®  
OO

Me

6. Select CORRECT statement(s).
(A) H2 & D2 have same internuclear distance
(B) H2 & 3H+  have same number of electrons

(C) H3O+ & 3H+  have same number of 2c-2e– bonds

(D) NaHCO3(s) & KHCO3(s) have same arrangement of hydrogen bonded 3HCO-  ions.
7. Identify correct order(s) of acidic strength?

(A) 

COOH
OH

 > 

COOH

OH
   > 

COOH

OH

(B) 

OH
NO2 < 

OH
NO2

NO2

(C) HF < HCl < HBr < HI (D) HOCl < HClO2 < HClO3 <  HClO4
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SECTION–2 : (Maximum Marks : 18)
� This section contains SIX questions of matching type.
� This section contains Two tables (each having 3 columns and 4 rows)
� Based on each table, there are THREE questions
� Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options

is correct
� For each question, darken the bubble corresponding to the correct option in the ORS.
� For each question, marks will be awarded in one of the following categories :

Full Marks : +3 If only the bubble corresponding to the correct option is darkened.
Zero Marks : 0 If none of the bubbles is darkened.
Negative Marks : –1 In all other cases
Answer Q.1, Q.2 and Q.3 by appropriately matching the information given in the three
columns of the following table.

0
atomisationHD [C2H6(g)] = 2810 kJ/mol ;  0

atomisationHD [C2H4(g)] = 2255 kJ/mol

0
f 2 4H [C H (g)] 25kJ /molD =  ;  0

B.E.H [H H] 430kJ /molD - =

Suppose : Bond enthalpy of same bond in diffrent molecule will be equal.
Column-1 Column-2 Column-3

(A) Enthalpy of hydrogenation (P) DH0  will be positive (I) DH0 > DU0

of  C2H4(g)
(B) Enthalpy of formation (Q) DH0 = –225 (II) DH0 < DU0

of  C2H6(g)
(C) Enthalpy of hydrogenation (R) DH0 = –125 (III) DS0 < 0

of  C6H6(g)
(R.E. of C6H6(g)
is 150 kJ/mol)

(D) C4H10(g) ® C2H6(g) + C2H4(g) (S) DH0 = –100 (IV) DG0 < 0 ,
       at very low temperature

1. Which of the following option correctly match
(A) A – R – II (B) A – P – I (C) A – Q – I (D) A – S – II

2. Which of the following option correctly match
(A) B – P – III (B) B – Q – III (C) B – R – III (D) B – S – III

3. Which of the following option incorrectly match
(A) D – P – I (B) D – R – I (C) C – Q – III (D) C – S – IV
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Answer Q.4, Q.5 and Q.6 by appropriately matching the information given in the three
columns of the following table.

Column - 1
  Geometry at 
bold atom O/N

Column - 2
Observed on bold atom

Column - 3
Also observed 
on bold atom

(I)      

(IV)      

(III) 

(P) 

 (Q) 

(R) 

(S) 

(i)

(ii)

(iii) 

(iv) 

(II)    

Tetrahedral

Bent

Linear

 P4 6O

[M(H ) ]2 6O +n

 [Be (CH COO) ]4 3 6O

 [ O ]  [NO ]N 2 3
+ –

Pyramidal

.

H Si CO3 N

O3

NOF3

H3O+

4. Select CORRECT matching.
(A) (I) (ii) (R) (B) (II) (i) (R) (C) (III) (iii) (Q) (D) (IV) (i) (R)

5. Select INCORRECT matching.
(A) (III), (iii) (S) (B) (I), (ii) (P) (C) (II), (iv) (Q) (D) None

6. Select CORRECT for anion of (R).
(A)  Geometry is  same as N of  (i) (B) Hybridisation of same as N of (iii)
(C) Bond angle is same as O of (ii) (D) Hybridisation is same as O of (ii)
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SECTION–3 : (Maximum Marks : 15)
� This section contains FIVE questions.
� The  answer  to  each  question  is  a  SINGLE DIGIT INTEGER ranging  from  0  to  9,  both

inclusive.
� For each question, darken the bubble corresponding to the correct integer in the ORS.
� For each question, marks will be awarded in one of the following categories :

Full Marks : +3 If only the bubble corresponding to the correct answer is darkened.
Zero Marks : 0 In all other cases.

1. Total number of stereoisomers for following structure is 'X' Then identify the value
of (X – 5) is.

CH3—CH = CH—C – CH = CH–CH3

CH
CH3HO

CH
CH3HO

2. Identify total number of theoritically possible dichloro products formed in following reaction -

Cl

Cl2
hn

 dichloro products + H–Cl

3. Find the number of paramagnetic compound(s) with octahedral anion.
K2[CoF6]; O2[AsF6]; K2[CoCl4]; K3[Co(CN)6];

K3[CoF6]; [Ni(NH3)6]SO4; [Pt(NH3)6][Fe(CN)6];
II

2 5Na [Fe(CN) NO]
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4. Ionic solid AB(s) (M.wt. = 50) crystallise in NaCl(s) type structure if edge length of unit cell

is 71 10
3

-´ cm then calculate density of AB(s) in gm/ml if it contain 
100 %

3  schottky defect

[NA = 6 × 1023]

5. Identify reactions correctly matched with their major products -

(i) Ph – N2
+  NH2 + pH 7³¾¾¾¾®  Ph – N = N NH2

(ii) 
conc. H2SO4

T > 150ºC  

SO3H

(iii) 
NaNO2+HCl

D

N
MeMe

NO

N
MeMe

(iv) 

NH2

conc. HNO3

+ conc. H2SO4
  

NH2

NO2
51%

   +   

NH2

NO2
47%

 +   

NH2

2%

NO2

(v)  

NO2

NO2

   

(1) NH  SH
(2) HNO

4
2

(3) CuBr + HBr
(4) Zn + HCl
(5) NaOH
(6) Br  + H O
(7) HNO
(8) CuCl + HCl 

2 2

2

Cl

Br
BrBr
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PART-3 : MATHEMATICS
SECTION-1 : (Maximum Marks: 28)

� This section contains SEVEN questions.
� Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of

these four option(s) is (are) correct option(s).
� For each question, choose the correct option(s) to answer the question.
� Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +4 If only (all) the correct option(s) is (are) chosen.
Partial Marks : +3 If all the four options are correct but ONLY three options are chosen.
Partial Marks : +2 If three or more options are correct but ONLY two options are chosen,

both of which are correct options.
Partial Marks : +1 If two or more options are correct but ONLY one option is chosen

and it is a correct option.
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered).
Negative Marks : –2 In all other cases.

� For Example : If first, third and fourth are the ONLY three correct options for a question with
second option being an incorrect option; selecting only all the three correct options will result
in +4 marks. Selecting only two of the three correct options (e.g. the first and fourth options),
without selecting any incorrect option (second option in this case), will result in +2 marks.
Selecting only one of the three correct options (either first or third or fourth option), without
selecting any incorrect option (second option in this case), will result in +1 marks. Selecting
any incorrect option(s) (second option in this case), with or without selection of any correct
option(s) will result in –2 marks.

1. If A is non-singular matrix of order 'n' such that 3ABA–1 +  A  =  2A–1BA, then which of the
following  is/are  true  (where  P–1 denotes inverse of matrix P and |P| denotes determinant
value of matrix P) -
(A) |ABA–1 – A–1BA| ¹ 0 (B) |A + B| = 0
(C) |ABA–1 – A–1BA| = 0 (D) |A + B| ¹ 0

2. Normals are drawn from the point P(15,12) to the parabola y2 = 4x. If the feet of the normals
form a DABC, then which of the following is/are true.

(A) Centroid of DABC is 
26 , 0
3

æ ö
ç ÷
è ø

(B) Centroid of DABC is 
22 , 0
3

æ ö
ç ÷
è ø

(C) Area of triangle formed by tangents to the parabola at A, B and C is 35 sq. units
(D) Area of triangle formed by tangents to the parabola at A, B and C is 140 sq. units

3. Let z1 lies on |z| = 1 and z2 lies on |z| = 2, then which of the following is/are true -
(A) maximum value of |z1 + z2| is 3 (B) minimum value of |2z1 – z2| is 0
(C) maximum value of |2z1 + z2| is 4 (D) minimum value of |2z1 – 3z2| is 5
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4. Two players A and B play a game which consist of a series of matches independent of each
other. Whoever first win two matches, not necessarily consecutive, will win the game. The

proability of A's winning, drawing or losing a match against B are 
1 1 1, ,
2 3 6  respectively. Which

of the following is/are true -

(A) Probability of A winning the game at the end of 11th match is 
2 9 2 9

10 10
1 2

1 1 1 1C C
2 3 2 3

æ ö æ ö æ ö æ ö+ç ÷ ç ÷ç ÷ ç ÷
è ø è øè ø è ø

(B) Probability of A winning the game at the end of 11th match is 
2 9 9

10 10
1 2

1 1 1 1C C
2 3 2 3

æ ö æ ö æ ö æ ö+ç ÷ ç ÷ç ÷ ç ÷
è ø è øè ø è ø

(C) If it is known that A win the game at the end of 11th match then the probability that B will

win only one match is 
9

11
(D) If it is known that A win the game at the end of 11th match then the probability that B will

win only one match is 
9

13
5. Let 'm' is the number of points where ƒ(x) = {x} + {2x} + {3x} is non-differentiable in [0, n)

(where m, n Î N and {.}  denotes  fractional  part  function),  then which of  the following is/are
true -

(A) If n = 1, then m = 3 (B) If n = 3, then m = 11

(C) If n = 2, then m = 7 (D) If n = 3, then m = 12
6. If pair of tangents are drawn from centre C of the circle x2 + y2 – 5x = 0 to the nearer branch

of the hyperbola 
2 2x y 1

25 16
- =  to touch it at point A and B, then

(A) product of the slopes of lines CA and CB is 
64

75
-

(B) product of the slopes of lines CA and CB is 
32

25
-

(C) circumcentre of DABC lies inside the DABC.

(D) circumcentre of DABC lies outside the DABC.

7. If a + b + c = 4 and a2 + b2 + c2 + 3(ab + bc + ac) = 21 where a, b, c Î R, then which of the
following is/are true

(A) minimum value of (a + b)(b + c)(a + c) is 18

(B) minimum value of (a + b)(b + c)(a + c) is 24

(C) maximum value of (a + b)(b + c)(a + c) is 
490
27

(D) maximum value of (a + b)(b + c)(a + c) is 
471
27
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SECTION–2 : (Maximum Marks : 18)
� This section contains SIX questions of matching type.
� This section contains Two tables (each having 3 columns and 4 rows)
� Based on each table, there are THREE questions
� Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options

is correct
� For each question, darken the bubble corresponding to the correct option in the ORS.
� For each question, marks will be awarded in one of the following categories :

Full Marks : +3 If only the bubble corresponding to the correct option is darkened.
Zero Marks : 0 If none of the bubbles is darkened.
Negative Marks : –1 In all other cases
Answer Q.1, Q.2 and Q.3 by appropriately matching the information given in the three
columns of the following table.
Consider ƒ(x) = xe–x , g(x) = xex, p(x) = x3 – 3x and q(x) = x4 – 2x2 + 3
Column-1 contain information about different functions.
Column-2 and Column-3 contain information about various aspects of h(x).

Column-1 Column-2 Column-3
(I) h(x) = ƒ(x) (i) h(x) is increasing in (P) h(x) = 2 has 2 solution.

x Î (0, 1)
(II) h(x) = g(x) (ii) h(x) is decreasing in (Q) h(x) = 0 has 3 solutions.

x Î (0, 1)
(III) h(x) = p(x) (iii) h'(x) is increasing in (R) h"(x) < 0 for x Î (–¥, –3).

x Î (–¥, –2)
(IV) h(x) = q(x) (iv) h'(x) is decreasing in (S) h(x) has a negative point of

x Î (–¥, –2) minima.
1. Which of the following option is the only CORRECT combination ?

(A) (I) (iv) (Q) (B) (IV) (iii) (R) (C) (II) (iv) (Q) (D) (I) (iv) (R)
2. Which of the following option is the only INCORRECT combination ?

(A) (II) (i) (R) (B) (III) (ii) (P) (C) (II) (ii) (R) (D) (III) (iv) (R)
3. Which of the following option is the only CORRECT combination ?

(A) (IV) (i) (S) (B) (IV) (iii) (P) (C) (II) (iv) (Q) (D) (III) (ii) (S)
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Answer Q.4, Q.5 and Q.6 by appropriately matching the information given in the three
columns of the following table.
Column-1 contain the hyperbola with the given conditions.
Column-2 contain the eccentricity of the hyperbola.
Column-3 contain the information about tangents to the hyperbola.

Column 1 Column 2 Column 3

(I) The distance of one focus (i) 17 (P) There exist infinite points

of the hyperbola 
2 2

2 2
x y 1
a b

- = on the plane from which

from its directrix is 5 and 3 perpendicular tangents
can be drawn to hyperbola.

(II) Equation of hyperbola (ii)
3
2 (Q) There exist no point on

is 
t te ex

2

-+
=  and the plane from which
t te ey

3

--
= , t Î R. perpendicular tangents

can be drawn to hyperbola.

(III) Tangent to hyperbola (iii) 13
3 (R) There exist a tangent to

2 2

2 2
x y 1
a b

- =  at point hyperbola having slope 1.

2a b,
3 3

æ ö
ç ÷
è ø

 form a

triangle of area 3a2 square units
with the co-ordinate axes.

(IV) The normal at the point (6,3) (iv) 2 (S) There exist a tangent to

on the hyperbola 
2 2

2 2
x y 1
a b

- = hyperbola having slope 2.

intersect the x-axis at (9, 0).
4. Which of the following option is the only CORRECT combination ?

(A) (I) (iv) (R) (B) (II) (iii) (Q) (C) (III) (i) (Q) (D) (IV) (ii) (Q)
5. Which of the following option is the only INCORRECT combination ?

(A) (I) (iv) (P) (B) (II) (iii) (P) (C) (IV) (ii) (R) (D) (III) (i) (Q)
6. Which of the following option is the only INCORRECT combination ?

(A) (I) (iv) (S) (B) (II) (iii) (S) (C) (IV) (ii) (P) (D) (III) (i) (S)
Space for Rough Work
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SECTION–3  :  (Maximum  Marks  :  15)
� This section contains FIVE questions.
� The  answer  to  each  question  is  a  SINGLE DIGIT INTEGER ranging  from  0  to  9,  both

inclusive.
� For each question, darken the bubble corresponding to the correct integer in the ORS.
� For each question, marks will be awarded in one of the following categories :

Full Marks : +3 If only the bubble corresponding to the correct answer is darkened.
Zero Marks : 0 In all other cases.

1. Consider the number N = 10!. If the number of positive divisors of N is l, then 30
l

 equals

2. Let L1,  L2 and L3 be the length of tangents drawn from a point P to the circles x2 +  y2 =  4,
x2 + y2 – 4x = 0 and x2 + y2 – 4y = 0 respectively. If L1

4 = L2
2L3

2 + 16, then locus of P are the
curves C1(a straight line) and C2(a circle). Let the circumcentre of the triangle formed by C1

and other two lines which are inclined at an angle of 45° with C1 and is tangent to C2 is (a, b),
then (a + 2b) equals

3. Given a, b Î {0, 1, 2, ....., 6}. Consider the system of equations
x + y + z = 4,

2x + y + 3z = 6,
x + 2y + az = b

If the number of ordered pairs (a, b) so that the system of equations has unique solution is l,

then 7
l

 equals

Space for Rough Work
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4. Let the function g(x) where g : R ® R, continuous in [0, ¥) and positive in (0, ¥) satisfying the

condition g(1) = 1 and 
2x x

2

0 0

1 1g (t) dt g(t) dt
2 x

æ ö
= ç ÷ç ÷

è ø
ò ò  then the value of ( ) 2 1g(4) -  is

5. Let ( ) ( )r rr rn 1 ( 1) 1 ( 1)
2 2

n
r 1

S r.2 .3
+ - - -

=

=å . If 21 22
20

391S .3 .2
288

= a + b + , then the value of 
32 9

4
a - bé ù

ê úë û
 is

(where [.] denotes the greatest integer function)
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