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A. General
1.

You are aHo.tcd .

Thls booklet is your Questlon Paper. Do not break the seals of this booklet before being instructed to do so by the

invigilators.

2. The question paper CODE is printed on the right hand top comer of this page and on the back page (Page No. 28)
of this booklet. _

3. Blank spaces and blank pages are provided in this booklet for your rough work. No additional sheets will be
provided for rough work.

4. Blank papers, clipboards, log tables, slide rules, calcutators, cameras, cellular phones, pagers, and electronic "
gadgets are NOT allowed inside the examination hall. Jg S

5. Answers {o the questions and personal details are to be filled on a two-part carbon-less paper, which is provided B3gs3
separately. You should not separate these parts. The invigilator will separate them at the end of examination. The 353
upper sheet is a machine-gradable Objective Response Sheet (ORS) which wili be taken back by the invigilator. e
You will be allowed to take away the bottom sheet at the end of the examination. i

6. Using a black ball point pen, darken the bubbles on the upper original sheet. Apply sufficient pressure so that the
impression is created on the bottom sheet. g

7. DONOT TAMPER WIiTH /MUTELATE THE CRS OR THE BOOKLET. g

8. On breaking the seals of the booklet check that it contains 28 pages and all the 60 questions and corresponding
answer cheices are legible. Read carefully the instructions printed at the beginning of each section.

B. Filling the Right Part of the ORS

9. The ORS has CODES printed on its left and right parts.
10. Check thatihe same CODE is printed on the ORS and on this booklet. IF IT 1S NOT THEN ASK FOR A CHANGE OF
THE BOOKIET. Sign at the place provided on the ORS affirming that you have verified that all the codes are same.
Write your Name, Registration Number and the name of examination ¢entre and sign with pen in the boxes
provided on the right part of the ORS. Do not write any of this information anywhere else. Darken the appropriate

bubble UNDER each digit of your Registration Number in such a way that the impression is created on the bottorh
sheet. Alsc darken the paper CODE given on the right side of ORS (R4).

C. Question Paper ‘Format

11,

The question paper consists of 3 parts (Physics, Chemistry and Mathematics). Each part consists of three sections.
12,

'DO'NOT BREAK THE Y] WITHOUT BEING

: Section I contains 10 multiple choice questions. Each question has four choices (A), (B}, (C) and {D} out of which

§ ONLY ONE Is correct.

* 13. Section ll contains 5 multiple choice questions. Each question has four choices (A}, (B), (C) and (D) out of which :
% ONE or MORE are correct.

3 14. Section Il contains 5 questions. The answer to each question is a-single digit integer, ranging from 0 to 9 (both

? inclusive). . o

,? § p B

3 D. Marking Scheme

15. For each question in Section |, you will be awarded 3 marks if you darken the bubble corresponding to the correct

answer ONLY and zero marks if no bubbles are darkened. In all other cases, minus one {—1) mark will be awarded
in this section.

. For each question in Section II, you will be awarded 4 marks if you darken ALL the bubbie(s} corresponding to the

correct answer(s) ONLY. In all other cases zero (0) marks will be awarded. No negative marks will be awarded for
) incorrect answers in this section.

B TR T

. For each question in Section lil, you will be awarded 4 marks if you darken the bubble corresponding to the correct '

answer ONLY. In all other cases zero (0) marks will be awarded. No negative marks will be awarded for incorrect B3%
answers in this section.

Write your Name, Registration Number and sign in the space provided on the back page of this booklet.
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PART I : PHYSICS

SECTION | : Single Correct Answer Type

J

This section contains 10 muitiple choice questions. Each question has four choices (A), (B), (C)
and (D) out of which ONLY ONE is correct.

1. A bi-convex lens is formed with two thin plano-convex lenses as shown in the figure. Refractive

index n of the first lens is 1.5 and that of the second lens is 1.2. Both the curved surfaces are
of the same radius of curvature R = 14 cm. For this bi-convex lens, for an object distance of
40 c¢m, the image distance will be

{(A) —280.0 cm. (BY 40.0 cm. (C) 21.5cm. (D) 133 cm.
Space for Rough Work

*9 Page No.: 3




R

S
‘un‘ s

PHYSICS

PR PR

2. Athin uniform rod, pivoted at 0, is rotating in the horizontal
plane with constant angular speed o, as shown in the figure.
At time ¢ = 0, a small insect starts from O and moves with
constant speed v with respect to the rod towards the other
end. It reaches the end of the rod at t=T and stops. The
angular speed of the system remains throughout The
magnitude of the torque (J7|) on the system about O asa
function of time is best represented by WhICh plot ?

e AR R N L e e b Bl

NS
.l \¢W
) t ® 1 A
7] 17| |
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{ > .
0 7 ! 0 ; .
| ( } ()R
|71 7]
1
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l& ’ ! t 0 T .
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3. Three very large plates of same area are kept parallel and close to each other. They are
considered as ideal black surfaces and have very high thermal ¢conductivity. The first and
third plates are maintained at temperatures 27 and 3T respectively. The temperature of the
middle {i.e. second) plate under steady state condition is

PHYSICS

SRR S A r————— m !

| 1 1 !
65 Y 9 97 v
(A)(z]T (B)[4)4T (C)[2J4T (D) (97)4T

4, Consider a thin spherical shell of radius R with its centre at the origin, carrying uniform positive

surface charge density. The variation of the magnitude of the electric field | £ (r)] and the
electric potential V(r) with the distance r from the centre, is best represented by which graph ?
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5. In the determination of Young’s modulys ( y = MLg

% ) by using Searle’s method, a wire of
i

Measurement of 4.

(D) due to the error in the me
measurement of /,

_—
Space for Rough Work
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6. A small block is connected to one end of a massless spring of un-streiched length 4.9 m.
The otherend of the spring {see the figure) is fixed. The system lies on a horizontal frictionless
surface. The block is stretched by 0.2 mand released from rest at 1 = 0. It then executes simple

harmonic motion with angular frequency @ = % rad/s. Simultaneously att=(}, a small pebble

is projected with speed v from point P at an angle of 45° as shown in the figure. Point Pis ata
horizontal distance of 10 m from O. If the pebble hits the block at ¢ = 15, the value of v is
(take g = 10 m/s?)

zZ
45° Ny
0 -+~ 10 m g P *
(A) /50 m/s (B) 51 m/s (C) /52 m/s (D) /53 m/s

7. Young's double slit experiment is carried out by using green, red and blue light, one color at

a time. The fringe widths recorded are f,, 8, and g, res i ,
(A) ﬂc>ﬁ3>ﬁR X ﬁ3>ﬁc>»3R (C) ﬁR>ﬂB>ﬂG (D) ﬂR>ﬁG>ﬁB

Space for Rough Work
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8. A small mass m is attached to a massless string whose other end is fixed at P as shown in
the figure. The mass is undergoing circular motion in the x-y plane with centre at O and
constant angular speed w . If the angular momentum of the system, calculated about O and P
are denoted by I, and L, respectively, then

A}Z

2

Aﬂ

(A) L, and I, do not vary with time.
. . 0\’\6‘&»
(B) L, varies with time while L, remains constant. Y
- Lg
)%/ L, remains constant while L, varies with time. ™

(D) L, and L, both vary with time.

9. A mixture of 2 moles of helium gas (atomic mass = 4 amu) and 1 mole of argon gas
(atomic mass = 40 amu) is kept at 300 K in a container. The ratio of the rms spbeds

[v,m(helium) ] _
- | I8

V. (argon)

(A) 0.32 (B) 0.45 \/(0424 (D) 3.16

10. Two large vertical and parallel metal plates having a separation of 1 ¢cm are connected to a
DC voltage source of potential difference X . A proton is released at rest midway between the
two plates. It is found to move at 45° to the vertical JUST after release. Then X is nearly
(A) 1x107°V (B) 1x107V (©) 1x107°V D) 1x 1070V

Space for Rough Work
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SECTION I : Multiple Correct Answer(s) Type

This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C)
and (D) out of which ONE or MORE are correct.

11. A cubical region of side ¢ has its centre at the origin. It encloses three fixed point charges,
~q at(0, -a/4,0), +3g at (0,0,0) and ~g at (0,+a/4,0). Choose the correct option{s).

=
o, G

) The net electric flux crossing the plane x = +a/2 is equal to the net electric flux crossing
the plane x = - a/2.

(B) The net electric flux crossing the plane y = +a/2 is more than the net electric flux crossing
the plane y = — /2.

(C) The net electric flux crossing the entire region is 4.
&

0
\/Dﬁ' he net electric flux crossing the plane z = +a/2 is equal to the net electric flux crossing
the plane x = +a/2,

Space for Rough Work
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12. For the resistance network shown in the figure, choose the correct option(s).

L 20

LTTE I

- 3%
N 3
17
Y )'L X
W
12V} - !
L
(A) The current through PQ is zero. (B) 1, =3A.
(C} The potential at S is less than that at 0. (D) I, =2A.

13. A small block of mass of 0.1 kg lies on a fixed inclined plane PQ which makes an angle & with
the horizontal. A horizontal force of 1 N acts on the block through its center of mass as shown

N 1is center ol mass as :

in the figure. The block remains stationary if (take g = 10 m/s?) !

0 :

o P Wﬁk M KM
(/A/) S o Y
)} 6> 45° and a frictional force acts on the block towards P.

(C), 6> 45° and a frictional force acts on the block towards Q.

=
) 6<45° and a frictional force acts on the block towards 0. % %’

Space for Rough Work
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14. Consider the motion of a positive point charge in a region where there are simultaneous

uniform electric and magnetic fields £ = E, } and B = B, } At time 7 = 0, this charge has

velocity v in the x-y plane, making an anﬁ@@ with the x-axis. Which of the following option(s)
~ T T
is(are) correct fortime 1> 0 ?

f@ =0° the charge moves in a circular path in the x-z plane.

PHYSICS

. (B) If & = 0°, the charge undergoes helical motion with constant pitch along the y-axis.
’/(C'ﬁf 6 = 10°, the charge undergoes helical motion with its pitch increasing with time, along
the y-axis. -

V(»Dﬁ € =90°, the charge undergoes linear but accelerated motion along the y-axis.

15. A person blows into open-end of a long pipe. As a result, a high-pressure pulse of air travels
down the pipe. When this pulse reaches the other end of the pipe,
-(A) a high-pressure pulse starts traveling up the pipe, if the other end of the pipe is open.
\),Bf a low-pressure puISe starts traveling up the pipe, if the other end of the pipe is open.
| (C) alow-pressure pulse starts traveling up the pipe, if the other end of the pipe is closed.

a high-pressure pulse starts traveling up the pipe, if the other end of the pipe is closed.
Space for Rough Work
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SECTION il : Integer Answer Type

This section contains 5 questions. The answer to each question is a singte digit integer, ranging
from O to 9 (both inclusive).

-

16. An infinitely long solid cylinder of radius R has a uniform volume charge density o. It has a
spherical cavity of radius R/2 with its centre on the axis of the cylinder, as shown in the figure.
The magnitude of the electric field at the point P, which is at a distance 2R from the axis of the

23pR

0

cylinder, is given by the expression

. The value of k is_
2

-

—R —»

R72 \

3
.
<Y

<
- |

17. A cylindrical cavity of diameter a exists inside a cylinder of diameter 2a as shown in the figure.

Both the cylinder and the cavity are infinitely long. A uniform current densityJ flows along the length.

N
If the magnitude of the magnetic field at the point P is given by T u,al , then the value of N is

Space for Rough Work
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18. Alamina is made by removing a small disc of diameter 2R from a bigger disc of uniform mass g
density and radius 2R, as shown in the figure. The moment of inertia of this lamina about

19.

20.

axes passing through O and P is I, and I, respectively. Both these axes are perpendicular

to the plane of the lamina. The ratio Ip to the nearest integer is

(@ |

A circular wire loop of radius R is placed in the x-y plane centered at the origin O. A square
loop of side a (a << R} having two turns is placed with its center at z =3 R along the axis of

the circular wire loop, as shown in figure. The plane of the square loop makes an angle of45°
2

a

with respect to the z-axis. If the mutual inductance between the loops is given by-;,%"k" , then
the value of pis

z

A

"
R 1
V3R
e \1\ €,

> &9
O

A proton is fired from very far away towards a nucleus with charge Q = 120 ¢, where e is
the electronic charge. It makes a closest approach of 10 fm to the nucleus. The de Broglie
wavelength (in units of fm) of the proton at its startis: (take the proton mass, m = (5/3) x 10 ke,

e =4.2x 107" Js/C; =9x 10’ m/F; | fm=10""m)

dme

0

Space for Rough Work
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(AR A | PART Il : CHEMISTRY

SECTION 1 : Single Correct Answer Type

This section contains 10 multiple choice questions, Each question has four choices (A), (B), (C)
and (D) out of which ONLY ONE is correct.

21. As per IUPAC nomenclature, the name of the complex [Co(HQO)q(NHa)Z]Cla is
\_/A)/ Tetraaquadiaminecobalt (IID) chioride
(B) Tetraaquadiamminecobalt (IIT) chloride
(C) Diaminetetraaquacobalt (IIT) chloride
(D) Diamminetetraaguacobalt (IID) chloride

X3

22, In allene (C4H,), the type(s) of hybridisation of the carbon atoms is (are)
W& spand sp3 sp and sp? Nﬁ)nly sp2 }w\) sp? and sp®

23. For one mole of a van der Waals gaswhenb=0and T=300K, the PV vs. I/V plot is shown
below. The value of the van der Waals constant a (atm.liter? mol-?) is

<& @@)} \;\&
-y . o
[Graph not to scale] 5 \%/ %@}'
~2A6 g% A lf\ﬁjé’\’\ :

g 231 e 2,20 \,{%9 % C=C~ STy

% 1.6 F--vemrrmmrneeea) : ! oS P — G 2

T 201 oo ST Yty Xk /W’

2 P 9 = MRT o
N ' ¥+’ ) (N-nb) '
N3 o \’ ©

YO ; o P and e T
@f/q\ ' ; " v y 2 Q\
/U\S‘ 0 20 30 v N
v o\l e o
4 Q@ 3\_&!\/2 y  (mol liter '(i @‘J\‘Q’ wx Q‘Y“\?)

175
AN ‘,;S’/w :
> ﬁ‘“ (A \)7%3/ ‘ )zé.s (C) 1.5 (D) 3.0
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24. The number of optically active products obtained from the com\RIete ozonolysis of the given
compound is ' ™
i 1 \'
CH3—CH=CH—GC— CH=CH— G—CH =CH—CH3

5H3

\/w@ (B) 1 (C) 2

25, A compound |\/|pxq has cubic close packing (ccp) arrangement of X. Its unit cell structure is

I

shown below. The empirical formula of the compound is

CHEMISTRY

(A) MX

e R TR o L, i T IR

The number of aldol reaction(s) that occurs in the given transformation is

CHgCHO + 4HCHO —-20n¢. 20, NaOH

(A) 1 ueoz/

Space for Rough Work
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CHEMISTRY
27. The colour of light absorbed by an agueous SW CuSO, is
(C

(A) orange-red (ﬁ)\ blue-green ellow mviolet

28. The carboxyl functional group (~COQOH) is present in

(7{&-picric acid (B) barbituric acid (C) ascorbic acid \y/aspirin

29. The kinetic energy of an electron in the second Bohr orbit of a hydrogen atom is
[a, is Bohr radius]

O A

h’ h* o N oy
B e —— _—
®) 167’ ma; © 32n’ma;, ® 64n’ma;

(A) —5—
4 ma,

30. Which ordering of compounds is according to the decreasing order of the oxidation state of
nitrogen?

(A) HNO4, NO, NH,CI, N, \/(B( HNO,, NO, N, NH,Cl
(C) HNO,, NH,CI, NO, N,

(D) NO, HNO,4, NH,ClI, N2_
Space for Rough Work

(o]
Vv 2V
| LSO
\( o
PRI
< S s \Sf\b
V AN
7
X7
i~ AX
N v

- b
g \;zi\
C\of \}Qj/ }\;{\m
v &
<&
-9 »




i, R R

AR RO 1 60 CHEMISTRY

SECTION |l : Multiple Correct Answer(s) Type

This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C)
and (D) out of which ONE or MORE are correct.

31. Identify the binary mixiure(s) that can be separated into individual compounds, by differential
extraction, as shown in the given scheme.

NaCH (aq)

! Compound 1 + | Compound 2

Binary mixture containing | —

Compound 1 and Compound 2

NaHCO; (ag)

»| Compound 1 J + | Compound 2

(A CabtsOH and CgHCOOH o ABT CeHgCOOH and CgH;CH,0H
(. CgHCH,0H and CgtsOH (5. CgHsCH,OH and CgHsCH,COOH

32. Choose the correct reason(s) for the stability of the lyophobic colloidal particles.
referential adsorption of ions on their surface from the solution
Preferential adsorption of solvent on their surface from the solution

xoes

(C) Attraction between different particles having opposite charges on their surface

around the colloidal particles

33. Which of the foliowing molecules, in pure form, is (are) unstable at room temperature ?

(A) @ (B) = (C) O? (D)

Potential difference between the fixed layer and the diffused layer of opposite charges

Space for Rough Work . o
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34. Which of the following hydrogen halides react(s) with AgNQ,(aqg) to give a precipitate that
dissolves in Na,S,0,(aq) ? -

" %l _HF \ (GFBr DY HI

35. For an ideal gas, consider only P-V work in going from an initial state X to the final state Z.
The final state Z can be reached by either of the two paths shown in the figure. Which of the
following choice(s) is (are) correct ? [take AS as change in entropy and w as work done]

X Y
3 -
2 . }
[77] .
2 ““'1..
£ p
a,

v

V (iter)

\)Aj/ASx—)z = A‘Sxay + AS}'—)Z (B) Wi, = wx—ay +wy-+z

\%/wx—)y—n = wx—>y (D) ASX—H'%Z = A‘S:X—?y *

Space for Rough Work
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% SECTION Il : Integer Answer Type

This section contains 5 questions. The answer to each question is a single digit integer, ranging
from O to 9 (both inclusive).

36. The substituents R, and R, for nine peptides are listed in the table given below. How many of
these peptides are positively charged at pH =7.0 ?

@ [rams]
H3N—(|3H—CO—NH—(EH—CO»NH—(?H—@O —NH~$H—C08 . 15‘199\

H R, R, H X
s SR
:! Peptide R, R, l|;|_:
| H H w
I H CH, =
Il CH,COOH H S
v CH,CONH, (CH,)NH,
v CH,CONH, CH,CONH, o
VI (CH,),NH, (CH,),NH, Cgpono ¥ N
Vil CH,COOH CH,CONH, o o
vili CH,OH (CH,),NH, 118 ‘
X (CH,) NH, CH, —5Q
//

37. The periodic table consists of 18 groups. An isotope of copper, on bombardment with protons,

undergoes a nuclear reaction yielding element. X as shown below. To which group, element

X belongs in the periodic table ? L 7
6 W
A ) 5

3 )

i SCu+ H—6n+a+2H+X Q: -

% Space for Rough Work \@ 54
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38. When the following aldohexose exists in its D-configuration, the total number of stereocisomers

in its pyranose form is M

5 | fro Y P D
L i SO¥S M"\
B CHOH A D & ‘S?P:

1 #HOH \% £y 10 ¥\ %

o f'; CHOH

‘ yﬂ‘:’ sr\\\g ‘FQ i L\
B CH0H 60 v e

39. 29.2% (w/w) HCI stock solution has a density of 1.25 g mL . The molecufar weight of HC!

i is 36.5 g mol-'. The volume (mL) of stock solution required to prepare a 200 mL solution of
|
H

| 0.4 MHC is 0%\ S 5 & (®
| 850

n/{)
40. An organic compound undergoeéﬁﬁer decomposition. The time taken for its
: decomposition to 1/8 and 1/10 of ifs Initial concentration are g and t;,, respectively.

) 2
X107 (takelogw?, 03@ SR

[t,
What is the value of

1710
e ) Space for Rough Work
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L PART Il : MATHEMATICS

SECTION | : Single Correct Answer Type g

This section contains 10 multiple choice questions. Each guestion has four chaices (A), (B), (C)
and (D) out of which ONLY ONE is correct.

41. The locus of the mid-point of the chard of contact of tangents drawn from points lying on the
straight line 4x — S5y = 20 to the circle x> + y2 =9 is

(A) 20(x2 + y?) - 36x + 45y =0 (B) 20(x2 + y*) + 36x — 45y =0 W\
(C) 36(x2 + y2) — 20x + 45y = 0 (D) 36(x2 + ) + 20x — 45y =0 ?fL 5\
42. The total number of ways in which 5 balls of different colours can be distributed among\c\
3 persons so that each person gets at least one ball is By ‘e,
(A) 75 (B) 150 (C) 210 (D) 243 QC\QCV
‘ \ 0
w
%2 COSE, x20 q\?"w(—i /
43. Let fix)= X , xe R,
; P v\
’ X = 0 ‘a_ O % A2
AL © {
then f is ?P /\(’ Kﬂg\f;\‘ < XN A %
(A) differentiable both at x=0and at x=2 < :

(B) differentiable at x = 0 but nqt differentiable atx =2 @( o\ s ®
W hot differentiable at x = 0 but differentiable at x =2

ry
>%’J /r\’
(D) differentiable neither at x=0noratx=2 ;j%/
, 18

&

e
44, The function f: [0, 3] — [1, 29], defined by fix) = 2x* — 15x2 + 3

(A) one-one and onto, Mto but not one-one.

(C) one-one but not onto. (D) neither one-one nor onto. Lgﬁin"(%ﬂ
Space for Rough Work
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2
) +x+1
45, If lim (x—-x*—ax—b]=4,then
X-doo x+‘1 .

A) a=1,b=4 [/(Ba/azl,bbat (C)a=2,b=-13 (D) a=2,b=3

46. Let z be a complex number such that the imaginary part of 7 is nonzero anda=z2+z+1is ;
real. Then a cannot take the value
ZQBCZ‘\‘\ = 0

™ -1 ® 5 Cery 2@ o) 2
o (e )"

47. The ellipse E, : E—+ y?—l is inscribed in a rectangle R whose sides are paraliel to the :

coordinate axes. Another ellipse E, passing through the po:nt (0, 4) circumscribes the rectangle :

R. The eccentricity of the ellipse E, is n\—\i _\,'ZIY\U a= — () ~ a4
2 V3
Ay B) Y2 C) = fﬂt*‘)

determinant of P is 2, then the determinant of the matrix Qi lS
( 210 (B) a1 (C) 212

é/ 48, Let P=[a,-j] be a 3x3 matrix and let Q=[b ] where b, —2’+Jaj for 1 <z;f% if the

\
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49. The integral j oc Sicttl v dx equals (for some arbitrary constantK)
X an x

&)/
(A) - (secx+tanx)“/2{11_—(Secx+taHX) +K ‘

6\
W BT e
J/ 172 { (Secx+tan x) }+ K w‘f\ N
(sec x + tan x) 11 \?( * |
1 1 1 %TWELQ
© _-(secx+tanx)“/2 {11+ = (secx +tan x)° }+K@)’Uq :

1 11 a x\
(D) { +7(secx+tanx)}

(secx+tanx)'"V? |11 H!JJ Wl
. \//' S

50. The point P is the intersection of the straight line joining the points Q(2,3,5) and
R(1, -1, 4) with the plane Sx — 4y —z=1.1f S is the foot of the perpendicular drawn from the
point 7(2, 1, 4) to OR, then the length of the iine segment PS is

1
(A) —= (B) +/2 Ly (C) 2
V2 L"*K%) a9 A\’
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SECTION |l : Multiple Correct Answer(s) Type

| This section contains 5 multiple choice questions. Each question haswfgyr; choices (A), (B), (C)§
and (D} out of which ONE or MORE are correct. M o Z
Q- P

o @6 N %
o d() A WV
51. Let 6, pe [0, 2n] be such that 53 A

; T

R 2cos O (1-sing)=sin"@ | tan -+ cot — |cosg —1, 5 s
; P 2 2 ﬁ ) &
- R\

10 X ?:
tan(2n— 6 )>0and-1<sin @ <—?- W @ o
' PRt SR

Then ¢ cannot satisfy 6 v \ VIO
~ B
n n an \7» 4 3n 3n
: A) 0O r By —< @< — C = D) —<¢<2n
i ()<qf)<2 ()ZGD3 )3<rp<2 ()2(0

52. Let .S be the area of the region enclosed byyze‘xz, y=0,x=0,andx=1. Then
i . '
g o) $24 %/ s21-1
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53. A ship is fitted with three engines E,, E, and E,. The engines function independently of each

1 1 1
other with respective probabilities —, — and 1 For the ship to be operational at least two of

2'4
its engines must function. Let X denote the event that the ship is operational and letX,, X, and

X, denote respectively the events that the enginesk |, E, and £, are functioning. WhICh of the
followung is (are) true ?

H
i

g
, 3 | | - 7 |
(A) P[X, X] RT3 (B) P [Exactly two engines of the ship are funetioning | X] = 3 %
i
o P[x|x,]=2 () P[x|x,]=-L 1
16 16
2 2
54. Tangents are drawn to the hyperbola 5 ? =1, parallei to the straight line 2x - y=1. The
points of contact of the tangents on the hyperbola are
K’@ o at ?r\ ;
9 1 1 2
A | —=,—F&= B) |~—=.——F%= L
(k) olwu 2
/F
X
i
(©) (3v3,-242) v (o (-3v3,242) ML

3
= <G
e
55. If y (x) satisfies the differential equation ¥ - ytan x = 2x sec x and y{(0)=0, then @

s n’ Jn /XGV(’Q,PQ-“
(A)y;=8\6 G bl &5 oL
%k
n S _4n 2n? e
©) y(3)“9 () (3J SN \q/
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either a local maximum or a local minimum is

[MAE A

LMATHEMATICS
SECTION il : Integer Answer Type

This section contains 5 questions. The answer to each

question is a single digit integer, ranging )
from O to 9 (both inclusive).

56. Let f: IR — IR be defined asf(x) =[ X ’ +]Jc2 -1 ( The total number of points at which fattains |

G
KT
3

4

1 1 1 .
57. The value of 6 + ] —_— A — 4——1—\/4_“—-" is
Ogg(wi\/ 3J2_\/ W2\ 3 ]

58. Letp(x) be a real polynomial of least degree which has a local maximum
minimum at x = 3. 1f p(1) = 6 and p(3) = 2, then ') is @

5
2 .
atx =] and a local i‘_:i_

59. If §,b and & are unit vectors satisfying [a’ b '2 +IE—E’2 + | ¢ ~

28 +5b +5¢ | is @

60. Let S be the focus of the parabola y?
x2+y? - 2x - 4y =0 and the given par.
Space for Rough Work

= 8x and let PQ be the common chord of the circle
abola. The area of the triangle POS is

——>’—‘ 1+ CJZGLLBDB* ggw‘lbc. oH® A ?;i;z}/_i(x(co 2.9
~LwO™ A
— At AR =%¢ AT
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b > 2 @
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[S\S &&D@e" .
“9 ’ W

Page No. : 26



