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PART A — PHYSICS

ALL THE GRAPHS/DIAGRAMS GIVEN ARE
SCHEMATIC AND NOT DRAWN TO SCALE.

WIT A — Hifaes fagm=

faw 73 gyt arE) YErgtaar smEi §
3 W@heT & IR FETiehd Tel &1

A particle is executing simple harmonic
motion with a time period T. At time t=0,
it is at its position of equilibrium. The
kinetic energy - time graph of the particle
will look like :

KE
(1) o T T t—
2
KE
(2) o0 T T T t—
4 2
KE
3) o0 T T T t—
2
KE
(4) 0 T t—

The temperature of an open room of
volume 30 m3 increases from 17°C to 27°C
due to the sunshine. The atmospheric
pressure in the room remains 1x10° Pa.
If n; and ncare the number of molecules in
the room before and after heating, then

ne—n, will be :

Teh U, AEdHI T H T e i e @l
¥ 99T t=0 W 9% rEmewer & fefa 7 g1
7= 9 9 39 91 T g & WYy s el
%I TEl TS ?

KE
(1) o0 T T t—
2
KE
(2) o0 T T T t—
§ 2
KE
3) of T T T t—
2
KE
(4) 0 T t—

T F foROl ¥ TH G g 30 m® A
A HEH T AGEH 17°C ¥ a5 27°C =
ST 1 W F T AgHSH T
1x10° Pa & WaT T | A A o ST ST
%1 HE& TH B ¥ Ygd Tel o8 H A n, T
nf%ﬁnf—niaﬂﬂﬁ‘@"ﬂ:

(1) 25x10% (1) 2.5x10%

(2) —-25x10% (2) —-25x10%°

(3) -—1.61x10% (3) —1.61x10%

(4) 1.38x10% (4) 1.38x10%
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Which of the following statements is
false ?

(1) A rheostat can be used as a potential

divider.

(2) Kirchhoff’s second law represents

energy conservation.

(3) Wheatstone bridge is the most
sensitive when all the four
resistances are of the same order of

magnitude.

(4) In a balanced wheatstone bridge if
the cell and the galvanometer are
exchanged, the null point is
disturbed.

The following observations were taken for
determining surface tension T of water by
capillary method :

diameter of capillary, D=1.25x10" 2m
rise of water, h=1.45x10"2 m.
Using g=9.80 m/s? and the simplified

relation T= rth x10° N/m, the

possible error in surface tension is closest

to:

(1) 2.4%
(2) 10%
3) 0.15%
4) 1.5%

Trefafed & 9 %9 91 %9 Tord § 2

(1) T& " e ol fava faumse =t
TE ITANT T Fohdl ¢ |

(2) TewE® o fgda a9 = & S
%I SR S |

(3) IR g il YUE Hay Afues a9
Bt & 9@ =R gfaret s i o
BT

(4) TH dgfad =ew=r 9g |, 99 T
fearHer &1 98 ¥ s5e W A
fagr fa=g genfoa 2 71

T eroii 61 Shirent fafy & O =61 g o E
T =9 % fer fopan <mm 21

hf¥TehT &1 M, D=1.25X10"2 m
T 1 Fed, h=145x10"2m
g=9.80 m/s2 dqUT GIHATHd HraY

T=rth><103N/m,3ﬁl3'q?ﬂ"T<‘=Rﬁ‘§Q

3 o1 B graniferd Jfe ot fsheas A &
1) 2.4%

2) 10%

3) 0.15%

4) 1.5%
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In amplitude modulation, sinusoidal
carrier frequency used is denoted by w,_
and the signal frequency is denoted by w_,.
The bandwidth (Aw,,) of the signal is such
that Aw ,<<w.. Which of the following
frequencies is not contained in the
modulated wave ?

(1) o,+to,

2)
B) o
(4)

A diverging lens with magnitude of focal

W~ 0
m

®c

length 25 cm is placed at a distance of

15 cm from a converging lens of magnitude

of focal length 20 cm. A beam of parallel

light falls on the diverging lens. The final

image formed is :

(1) real and at a distance of 40 cm from
the divergent lens.

(2) real and at a distance of 6 cm from
the convergent lens.

(3) real and at a distance of 40 cm from
convergent lens.

(4) wvirtual and at a distance of 40 cm

from convergent lens.

The moment of inertia of a uniform
cylinder of length [ and radius R about its
perpendicular bisector is I. What is the
ratio I/R such that the moment of inertia
is minimum ?

(1)

AW Higer § SAmEshid g A o,
T a1 forat smafa A1 o, 9 @i 81 faa
A0S ASE (Aw,) FI TH W& I ¢ fh
Ao <<o. T 4 § =FH i wgfea
(USRI ER

(1) o,+to,

(2) o.—o,

©G) oy

4) o

Teh 25 cm YRATT 1 HIRd g & STIER
A Sl Teh 20 cm YA K HRE g F
SR & | 15 cm & g0 W TN S 7

T FHIR TR G SAOER o E I Sdfad
Bran § 1 afomdt wfaferst g

(1) arfas 3R AIER o 9 40 cm 54

) ?mﬁaaﬂwqfwraéaqﬁacmfgﬁ

3) ?mﬁaaﬁtaqfwﬁéﬁﬁzxocm@

(4) ;ﬂ@ﬁ'{ﬁm@;@@40cm§ﬁ
=

T 552 R a1 I [ o Ueh WM Sl 6l
3Tk Afers fguTere o dTue S STl
181 S el & i /M & fad stum
I/R B ?

NS ST ﬁ|°’ B




An electron beam is accelerated by a
potential difference V to hit a metallic
target to produce X-rays. It produces
continuous as well as characteristic X-rays.
If )\min

of X-ray in the spectrum, the variation of

is the smallest possible wavelength

min Withlog Vis correctly represented

log A

m:

(1) IOg }\min

log V

(2) 108 )\min

—logV

(3) lOg )\min

log V

(4) lOg )\min

log V

X~ Tereti ST o 3 Tordl e getare i Tertordt
! favaR V § @Ra o 91q & T |
grafaq fear s €1 w9 fafas
(characteristic) Ta 37feRd (continuous)
X~ TRl 3= gt § 1 afg X-foreor Seagn o
A FE TE A, ® T log Ay, F

log V & W1 siged fore foaot & @@l feamen
T ?
(1) 1Og)\min

log V

(2)  log Ain

—>log V

(3) log )\min

log V

(4) log )\min

log V
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10.

A radioactive nucleus A with a half life T,
decays into a nucleus B. At t=0, there is
no nucleus B. At sometime t, the ratio of
the number of B to that of A is 0.3. Then,
tis given by :

(1) t=T log (1.3)

@ t=_——
log (1.3)
@) t- T log 2
2 log13
4 t=T log 1.3
log 2

An electric dipole has a fixed dipole

moment ; , which makes angle 6 with
respect to x-axis. When subjected to an
- A
electric field E;=Ei, it experiences a
- A X
torque Ty=t1k. When subjected to

- A
another electric field E,=+/3 E;j it

- -
experiences a torque T, = — T; . The angle
01is:

(1) 60°

(2) 90°

(3) 30°

(4) 45°

10.

& feamfoea Tfvs-A fSast s1g-31g T
?, ol &9 T AMMYH-B § BT &1 FHA t=0
R &g ft TYEH-B T 1 TH I t W
Tferehi B q&T A Y HEAT T I 0.3 Tl ¢
1 4 BT ¢

(1) t=Tlog (1.3)

@ t=—
log (1.3)
@) t= T log2
2 log13
4 t=T log 1.3
log 2

w foga foya w1 feor faym amnd p S0

%
foF x-2T8 § 0 TSI ¥ | FHR 89 By=E 7

H T W T aA A Ty= ok B ST
H ¥ T 89 B,=3 B, § WA W
o T Y Ty=— T, 1 S F B

TRHITT Q hT A BT

1) 60°
2) 90°
3) 30°
(4) 45°
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11.

12.

13.

In a common emitter amplifier circuit
using an n-p-n transistor, the phase
difference between the input and the

output voltages will be :

(1) 135°
) 180°
(3) 45°
(4)  90°

Cp and C, are specific heats at constant
pressure and constant volume respectively.
It is observed that

C,—C,=a for hydrogen gas
C,-C,= b for nitrogen gas

The correct relation between a and b is :

(1) a=14b
2) a=28b
3) azﬁb
4) a=b

A copper ball of mass 100 gm is at a
temperature T. It is dropped in a copper
calorimeter of mass 100 gm, filled with
170 gm of water at room temperature.
Subsequently, the temperature of the
system is found to be 75°C. T is given by :

(Given : room temperature =30°C, specific

heat of copper=0.1 cal/gm°C)

(1) 1250°C
2) 825°C
(3) 800°C
(4) 885°C

11.

12.

13.

n-p-n 2SR H T GU T SHAMS Sesih
yade aftuy H fafid dur fifa faval &

ST SheAlaR o1 HH BT
1) 135°

2) 180°

(3) 45°

@) 90°

feer <@ don frer e W fafvre =
AL C, T C, €| T1a el & fef

wrg % fod, C,-C,=a
e & ford, C,~C,=b

a 3R b & & HT TEI G+ BT
(1) a=14b
(2) a=28b
3) azib
14
4) a=b

100 gm S STl Aisl o Teh TiTet T AT
T ¥ 38 TH 170 gm I § X T 100 gm
% d1d % KA, Sk R & TIEH R
g, o =@ feon s ©1 qoavErq e w
YA 75°C T S @ | T 1 HA B0

(fean ® : HHY o1 aIa| = 30°C, il &1 o
SH1 =0.1 cal/gm°C)

(1) 1250°C
(2) 825°C
(3) 800°C
(4) 885°C
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14.

15.

A body of mass m=10"2kg is moving in
a medium and experiences a frictional
force F= —ko?

0p=10 ms~ L.

Its initial speed is

If, after 10 s, its energy is

1
3 mvoz, the value of k will be :

(1) 107%*kgm™!
(2) 107Tkgm~1s~1
(3) 1073kgm™!

(4) 1073kgs~!

When a current of 5 mA is passed through
a galvanometer having a coil of resistance
15 Q, it shows full scale deflection. The
value of the resistance to be put in series
with the galvanometer to convert it into a

voltmeter of range 0—10 V is :
(1) 2535x10% Q
(2) 4.005x10%Q
(3) 1.985x10% Q

(4) 2.045x10% Q

14.

15.

m=10"2kg S9N I Teh {90g Tk AredH
H S W@ SR TH T 96 F= —ko? &
sYa &3ar g1 favg w1 yrfryw an
0o=10ms ™1 81 =g 10 s % =g ITH Tl

1
3 mvoz%?ﬁkﬁh‘rﬂﬁﬁﬂ'ﬂ:

(1) 107*kgm™!
(2) 107 'kgm-1s~1
(3) 1073kgm!

(4) 1073kgs~!

15 QO & Fueet Jhaly & oo ¥ s
5 mA I 91 Yellfed i St ® @ @ qof
Thel faeg i 81 3 0-10 V WE &
favemdt & sgem & o form 7@ & wfeiy
1 oA & T Fo7 s H W1 B 2

(1) 2.535x10% Q
(2) 4.005x10° Q
(3) 1.985x103 Q

(4) 2.045x10% Q

B/Page 8
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16.

A slender uniform rod of mass M and
length [ is pivoted at one end so that it can
rotate in a vertical plane (see figure). There
is negligible friction at the pivot. The free
end is held vertically above the pivot and
then released. The angular acceleration
of the rod when it makes an angle 6 with

the vertical is :

0
X
(1) 32—‘(15 cos 0
(2) i—‘(lg cos 0

2
4 —2 sin 0
@ 5

16.

Teh EIHH M Td &8 [ i Ydell U9 Uah
M B 1 T 90 g § 59w o a5
Teh SeAleR Toae B o8 Tehdt & (Fa 2fad) |
3 1 Y 0 ¥ BT 6 o TR o
F TR FEAER TR B fean s ¥ e
BE St Y 0 HI T § A SHHT IO
TR BT

0
X
(1) 32—‘(15 cos 0
(2) 23—‘(15 cos 6

2g
4

in 0

B/Page 9
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17.

18.

Some energy levels of a molecule are
shown in the figure. The ratio of the

wavelengths r= N / \,, is given by :

—~ —_~
N [
N N
=1 -
Il I
@ = A~ | W

—~

w

N

-

Il
W |

—_~
=
N
—
Il
[SSARN)

A man grows into a giant such that his
linear dimensions increase by a factor
of 9. Assuming that his density remains

same, the stress in the leg will change by a

factor of :
(1) 81
1
@ 5
@ 9
1
@ 3

17.

18.

Teh Y] o B Tl Tl bt T § fearen
¥ TR % ST r=\,/\, 1 HH ST :

—~ —~
N —_
N N
- -
Il I
W | = A~ | W

—~
w
N
~
I
[SSHITN

—~
S~
N
=1
Il
[SSAR N

T 99, T fauias™ AFd § 36 GhR

Rafdd g1 & for S5t W& faar 9 1 og
St &1 AT TR SHeR e B g e el
BIT & 1 ST 2 | wfeeret o 1M1 81 S 2
(1) 81

1
@ 5
(3) 9

1
@ 9

B/Page 10
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19.

20.

In a coil of resistance 100 (), a current is
induced by changing the magnetic flux
through it as shown in the figure. The
magnitude of change in flux through the
coil is :

10

Current
(amp.)

f

— Time 0.5sec

(1) 250 Wb
2) 275 Wb
(3) 200 Wb

(4) 225 Wb

In a Young's double slit experiment, slits
are separated by 0.5 mm, and the screen
is placed 150 cm away. A beam of light
consisting of two wavelengths, 650 nm
and 520 nm, is used to obtain interference
fringes on the screen. The least distance
from the common central maximum to the
point where the bright fringes due to both

the wavelengths coincide is :

(1) 9.75 mm
2) 156 mm
(3) 156 mm
(4) 7.8 mm

19.

20.

TrIeh1a Tl % Sge | 100 Q Fiade
Fueel | IR o w1 fo= & <wian wn ¥
FUSTH H TSR STl FeTehd | SIgeTd] ol IR
B :

— gy 0.5@350_5'

(1) 250 Wb
(2) 275 Wb
(3) 200 Wb

(4) 225 Wb

I o Tk fgferd v #, fafi < ota o6t b
0.5 mm & 7 &t &t & g 150 cm €1 TH
T Yo, fSEH 650 nm 3T’ 520 nm &t
qoeed € &l U6 W el it oAH |
ST Hd B | SIS Fgg SfEs 4 9
forg, Sl <1 adesAt i < it T

BT §, ot =Aa| gl B
(1) 9.75 mm

(2) 15.6 mm

(3) 1.56 mm

4) 7.8 mm

B/Page 11
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21.

22.

A magnetic needle of magnetic moment
6.7x10~2 Am? and moment of inertia
7.5%107° kg m? is performing simple
harmonic oscillations in a magnetic field
of 0.01 T. Time taken for 10 complete
oscillations is :

1) 698 s
) 8765
(B) 6.65s
4) 889 s

The variation of acceleration due to gravity
g with distance d from centre of the
earth is best represented by (R=Earth’s
radius) :

O R
& i

() d
O R

21.

22.

Teh FreIehid 30 6.7 x 10~ 2 Am?2 T STecdl
S0 7.5 1076 kg m2 aTell IrhiA s,
T 0.01 T ol o Frentd &5 § e Tad
o IR T 10 T e I THF AT

(1) 6.98s
(2) 876s
3) 6.65s
4) 8.89s
Yol o g W g d o 1Y Teld ol g

&l g™ 9 § 9 fog e o w99 &l
W TR ? (R= geat =i =)

O R
& ,
(2) 4
O R

B/Page 12
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23.

24.

1Q 1Q 1Q

In the above circuit the current in each

resistance is :

(1) 05A
2) 0A
3 1A
4) 025 A

A particle A of mass m and initial velocity
v collides with a particle B of mass %

which is at rest. The collision is head on,
and elastic. The ratio of the de-Broglie

wavelengths A , to A after the collision is :

o =3
@ =3
e =3
(4) i—‘;=2

23.

24.

IR feI T ufgy ¥ g wfady § o &
W@W:

1) 05 A
2 0A
@) 1A

4) 025 A

T m TS 3TRTE a7 ¢ & Teh HU-A
HI TFR THATA % % feeR HU-B ¥ ot T

g TIR IE Td TARY ¥ TR & IS
fe-sifrett Tareeal A T N T ST 1T

m -3
o 2l
® 2=3
(4) 1—1;:2

B/Page 13

SPACE FOR ROUGH WORK / T% &td & foiq swte



25.

26.

27.

An external pressure P is applied on a cube
at 0°C so that it is equally compressed from
K is the bulk modulus of the

material of the cube and « is its coefficient

all sides.

of linear expansion. Suppose we want to
bring the cube to its original size by
heating. The temperature should be raised
by :

3a
@ px
(2) 3PKa
P
B) 34K
P
“4) LK

A time dependent force F=6t acts on a
particle of mass 1 kg. If the particle starts
from rest, the work done by the force
during the first 1 sec. will be :

1 9]

(2) 18]
(B) 457
4) 227

An observer is moving with half the speed
of light towards a stationary microwave
source emitting waves at frequency
10 GHz. What is the frequency of the
microwave measured by the observer ?
speed of light=3x10% ms~1)

(

(1) 17.3 GHz
(2) 153 GHz
(3) 10.1 GHz
(4) 121 GHz

25.

26.

27.

0°C R W 3T Th ¥ T Th o1& P
S § 598 a8 ot e ¥ SR gifed
A 71 B o qred T ST YA TOTih
K & W@ J9R Ul o T A =9 01 7
Yk A AHR H AT § ql 39k qaHH i
feoRdT ST T2 ?

3a
M Pk
(2) 3PKa
P
G)  3aK
P
4) K

1 kg SAM 1 Tk hUI, Th GHT R R
(time dependent) 9T F =6t bl SATHT hdl
%1 Ife o1 farmmereen ¥ S g @l T8l 1s |

I g TR T S B
1 9]

(2) 18]

(3) 45]

(4 22]

T U&7k TRt T11d i 3Tl TIfd | 10 GHz
Frefd & Tk fEerR gaw a8 (microwave)
B T T S @1 8 | UeTeh RI AT T g
TT Y ST T A BA

(YRT ohl AA=3x108 ms—1)

(1) 17.3 GHz
(2) 153 GHz
3) 10.1 GHz
(4) 121 GHz

B/Page 14
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28.

29.

In the given circuit diagram when the
current reaches steady state in the circuit,
the charge on the capacitor of capacitance
C will be :

—E||—«/v5vv—
HCHN?W_
A ——
%)

1) Cg-—2

M) (r+1p)
2) CE-4

@ (1 +1)
3) CE

4 Cg-4
N P

A capacitance of 2 uF is required in an
electrical circuit across a potential
difference of 1.0 kV. A large number of
1 wF capacitors are available which can
withstand a potential difference of not
more than 300 V.

The minimum number of capacitors

required to achieve this is :

(1) 24
2) 32
3) 2

4) 16

28.

29.

& 3 uftge ® S oy feeraeen § wg= St
T 1 enfiar C % Henfsr WX ST1eT <1 | 21

(1) Cg—2
(r+m)

2) CE-4
& (rp +1)

3) CE

4 CE-4
® (rp+1)

T foga aR™e # T 2 pF aiikar o el
%l 1.0 kV favwer=<r & fogeii & sfta o
%1 1 pF oifar % sgd R duifs s &
300 V favem=R qe 9% &R Tehd &, STeTed

g

IR IR T HTH B o ford = fhaw
HUIRGH i STTerearshal Bl ?

1) 24

2 32

(B) 2

4) 16
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30. A body is thrown vertically upwards.
Which one of the following graphs
correctly represent the velocity vs time ?

T
0
2) PLH

;
@) %T»

30. U fyug o) Srafer S it RE Thehl ST
1 = H 9 S F 9 U 99 % | S
Tl T & ?

A
(%

@ %ﬁ»
X
0
2) M
t

(3)

->

(4) t—
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31.

32.

33.

PART B — MATHEMATICS

Let k be an integer such that the triangle
with vertices (k, —3k), (5, k) and (—k, 2)
has area 28 sq. units. Then the orthocentre

of this triangle is at the point :

o (23
o (21
o (13
o (1

If, for a positive integer n, the quadratic
equation,

x(x+1)+(x+1)(x+2)+....

+(x+n—1) (x+n)=10n

has two consecutive integral solutions,

then n is equal to :

1) 11
@) 12
3) 9

4) 10

The function f:R - [—% %} defined

4

as f(x) = m, is :

(1) neither injective nor surjective.
(2) invertible.

(3) injective but not surjective.

(4) surjective but not injective.

31.

32.

33.

[T B — TfuTa

AT k Tk Q@ itk © fom e, forges o
(k, —3K), (5, k) T (—k, 2) €, 1 &o%ha
28 = 3HE , A1 B & oAd-hg g foig
TZIT%\',H%’%:

If fordl emquiien n o forg, femdt SRt

x(x+D)+(x+1)(x+2)+....
+(x+n—1) (x+n)=10n

%ﬁWWW%ﬁnW%:

1 11
@) 12
3B) 9

4) 10

fx) = H" - BRI A %

(1) 71 A= 3R 7 & Theaht B |
(2) FHATE T

(3) Tohwl T T BRI & & |
(4) TSR T G THAT T E
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34.

35.

36.

The following statement

(P——(~p—>qg)—q] is :
1) a fallacy

2) a tautology

(
)
(3) equivalent to ~p—q
(4)

4) equivalent to p—~q

If S is the set of distinct values of ‘b’ for
which the following system of linear
equations

x+y+z=1

x+ay+z=1

ax+by+z=0
has no solution, then S is :
(1) a singleton
(2) an empty set
(3) an infinite set
(4) a finite set containing two or more

elements

The area (in sq. units) of the region
{(x, y) : x=0, x+y<3, xzs4y and

y<1+/x}is:

5

1) >

0 =

W N w

34.

35.

36.

= oA

(P—9—l(~p—9)—q] :
1) TH SON9™ (fallacy) ©

(

(2) TH TAGA (tautology) ©
3) ~p—qF TUGA ¥

4) p-~q & A g

ARC S, ‘b’ i 3 fafes Al w1 9= & 5
fer fre Yas gt e

x+y+z=1
x+ay+z=1

ax+by+z=0

aﬂaﬁgﬁqﬁ%?ﬁS:

(1) TH & 999 arel 9= ©

2 TFRaEmeg=at

(3) UTH URfHd 9g== ¥

(4) T IR Tg=a § e @ o aAfues
3T §

&3 {(x, y) : x=0, x +y=<3, x2<4y TAT

y=<1+ /x } 1 &he (T gereadi) W R

(1)

»—\|o1 N | Ul
N | ©

W N w

(4)
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37.

38.

39.

For any three positive real numbers
a,band ¢,

9(25a2 + b?) +25(c2—3ac) =15b(3a + ¢).
Then :

(1) a, bandcareinG.P.

(2) b, cand aarein G.P.

(3) b, cand a are in A.P.
(4)

4 a, b and c are in A.P.

A man X has 7 friends, 4 of them are ladies
and 3 are men. His wife Y also has 7
friends, 3 of them are ladies and 4 are men.
Assume X and Y have no common friends.
Then the total number of ways in which
X and Y together can throw a party
inviting 3 ladies and 3 men, so that 3 friends

of each of X and Y are in this party, is :

(1) 484
(2) 485
(3) 468
(4) 469
The normal to the curve

y(x —2)(x —3)=x+6 at the point where
the curve intersects the y-axis passes
through the point :

37.

38.

39.

fohal <M YATcHeh arfaeh &Tiet a, b a9l ¢
% fere

9(25a2 + b?) +25(c2 — 3ac) = 15b(3a + ¢)
g

(1) a bTAA IR 9 & §

(2) b, c T a IR JTAHE

(3) b, cdMaTHIR J& H §

(4) a, bTMcTAIMR 9& H €

T Afe X & 7 T €, o 4 Afeemd € qen
3 %Y €, SHa! Uit Y & oft 7 fo € fo
3 AfgaTd qem 4 [0 €1 9% 71 T R X qen
Y 1 1§ WA (common) T & g1 @t
3 Al w e SEE X aa Y TR 9y
3 "fgensti au1 3 gEUl sl el W gard foh
X qY Yk & dA-di st o1, © -

(1) 484
(2) 485
(3) 468
(4) 469

sk y(x —2)(x—3)=x+6 % 39 fog W, TRt
sk - 318 T B o, i T fed e

T 4§ frg fog A SR ST § 2
o (33

o (1)

o (33)
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40.

41.

42,

A hyperbola passes through the point
P(/2, /3) and has foci at (+2, 0). Then

the tangent to this hyperbola at P also
passes through the point :

M (-v2, —B)
2 (3v2, 243)
3)  (2v2,3V3)
4 (3, 2)

Leta, b, c e R. If f(x) =ax?+bx +c is such

that a+b+c=3 and
fx+y)=fx)+fy)+xy, V x, y e R,

10

then Z f(n) is equal to :
n=1

(1) 255

2) 330

(3) 165

4) 190

A A

— AN A A e
Let a =2i+j—2k and b=1i + ;.

N

- -
Let ¢ be a vector such that |¢c — a| =3,

(@ xp)x <

= 3 and the angle between
- - - - -
¢ and a x bbe 30°. Then a - ¢ is

equal to :

1

1) 3

25
8

40.

41.

42,

Th AfqaReerd g P(,/2, /3) § Bt
8, T TR AT (+2,0) WE, A Al
% foig PR @it 78 waeivan 54 foig 9 g
S e, 98T :

M (-V2, -B)
2 (3v2, 243)
3) (2v2,3V3)
4 (3, V2)

AMla, b,ceRI AR f(x)=ax2+bx+c WA T
fF a+b+c=3 & aun |t x,yeRéﬁfFfQ

fE+y)=f(x)+f(y) +xy
g lZO:f(n)EmEﬂ%:

n=1
(1) 255
2) 330
(3) 165
4) 190

— A A A - A A
AMla =2i +j -2k AM b =i + j Bl

HHET ¢ @wm%ﬁ;‘c—a =3,

(ng)x?=369ﬂ?3ﬁ'{:x_b>%
S B RIMI0°F, A a - o TWEE
1
(1) r
25
(2) ry
3 2
4) 5




43. Let a vertical tower AB have its end A on | 43. HMI Tsh Ftaier THR AB TH 2 o5 Sgemr

the level ground. Let C be the mid-point oo A YA w ¥ AT AB S Hem fag C ®
of AB and P be a point on the ground such qen yfy I feed foig P U&n % fF AP=2AB
that AP=2AB. If /BPC=, then tan B is Ifg ZBPC=B T, Tl tan p SR T :
equal to :
4 4
1 — 1 =
M 3 M 3
6 6
@ @ 7
1 1
3 — 3 =
® e
2 2
4 — 4 z
@ 3 @ 3

44. Twenty meters of wire is available for | 44. T& T'g_vﬁ & FN, S Th B % s Ees®

fencing off a flower-bed in the form of a G H %, ] e A H fou &9 | ar
circular sector. Then the maximum area ST T | 1 el oht FIRT 1 STFehan &Thal
(in sq. m) of the flower-bed, is : (et . #), T :
(1) 30 (1) 30
(2) 125 (2) 125
(3) 10 (3) 10
4) 25 4) 25
3w 3w
f o d Fd
45. The integral J s equal to : 45. GHhA J. P weRE
) 1+cosx ) 1+cosx
4 4
1 -1 1 -1
2) -2 2 -2
3 2 ®) 2
4) 4 4) 4
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46.

47.

If (2 +sinx) % + (y + 1)cosx = 0 and
X

y(0)=1, then y(gj is equal to :

a5

@ 5

@ -2

@ -

Let I, = J‘tann x dx, (n>1). If

I,+I,=a tan® x + bx>+ C, where C is a
constant of integration, then the ordered

pair (a, b) is equal to :

46.

47.

afg (2+sinx)%+(y+1)cosx= 0 d=ut
X

y(0)=1 g y(g) TN T :

(1)

W |

AEAT I, = [tan” xdx, (n>1) T1 Afg

I,+1,=a tan® x+bx®+C %, Ele T
guTehe TR ¥, d THd I (a, b) WER T

o (4
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48.

49.

Let w be a complex number such that

2w+1=z where z=+-3. If

1 1 1
1 —w>-1 ?|=23k
1 2 7

()] w

1) 1
2) -z
3) z

4 -1

The value of

(*'cy - 10¢;) + (P'c, - 1¢,) +
(?'cy = 19c,) + (e, = 10¢,) + o +

(P — 10Cyg) is:

(1) 220-210
2) 221-21
(3) 221-210
(4) 220-29

48.

49.

UM Tk Y & T 8§ fF 20+1=2
TTI%?ZZ\/—_3%I fg

1 1 1

1 —0?-1 o =3k %
1 0 o
ke §

1 1

2 -z

@) =z

4 -1

(1) 220-210
(2) 221-21
(3) 221-210
(4) 22029
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50.

51.

52.

lim cotx —cosx .
x—>% W equals :
1
1 —
M
1
2 i
@ =
1
3 -
1
4 _
@ 3

If 5(tan? x — cos? x) =2cos 2x+9, then the
value of cos 4x is :

O N @[ =

If the image of the point P(1, —2, 3) in the
plane, 2x+3y—4z+22=0 measured

parallel to the line, % = % = g is Q, then
PQ is equal to :

1) 65

@ 35

(G 242

@4 Va2

50.

51.

52.

by S
Ol
@
@
@

Ffg 5(tan? x — cos? x) =2cos 2x +9, Tl
cos 4x R AM T :

NJR ) W=

(4)

afg fag P(1, -2, 3) &1 HHAA
2x+3y—4z+22=0H 98 Uidfea &I ¥@n

£=%=£azwm%,q%,a‘rmw

1 5
g

1) 65
2 35
() 2v42
4 Va2
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53.

54.

The distance of the point (1, 3, —7) from
the plane passing through the point
(1, —1, —1), having normal perpendicular
x—1_ y+2 z-4

-2 3
x—2 _y+1 _z+47

and 7 _1,15:

to both the lines

1)

— N oy N
ool O1 (0'e)
gl Z= gz gs=

If for xe (0, %), the derivative of

tan~! [%) is V/x - g(x), then g(x)

equals :

3
1+ 923

(1)

9
1+ 93

3x\/;
1—9x3

A 3x
@ 193

53.

54.

Tk guad o g (1, —1, —1) 9 S ST @

gl fagwt sfyas @9 Yw@ret
x—1:y+2:z—4agﬂ
1 —2 3
x—2 +1 z+7 . .
> -7 = Wdag i fag

1,3 -7)aTT:

U \®) =
ool O1 0'¢) J
gle &= gz §s=

IS x e (0, %)%ﬁm tan_l( 6x-x ]w

1—9x°

TR Jx - g(x) %,T‘ﬁg(x)ﬂ?l?ﬂ%:

3
14 9x°

9
1+ 9x3

3x\/§
1—9x3

A 3x
@) 103
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55.

56.

The radius of a circle, having minimum
area, which touches the curve y=4—x2

and the lines, y=|x| is :

1 4(2+1)

@ 2(2+1)

G 2(2-1)

@ 4(2-1)

A box contains 15 green and 10 yellow
balls. If 10 balls are randomly drawn,
one-by-one, with replacement, then the

variance of the number of green balls

drawn is :
6

0 =
12

) =

3 6

(4) 4

55.

56.

AqH &A% T TH o, S o5k y=4— 12
T @IS y = |x| 1 I AT T, I BT

1) 4(2+1)

2 2(y2+1)

G 2(2-1)

Tk 9o § 15 84 qen 10 drel e 1 afe
TH-Us Fih Agesdr, Ffaeema gfeq,
10 T feprell S, @1 &0 WS ) HEm @
TR

6
1) 5

12
(2) =
3) o6
4 4
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57.

58.

The eccentricity of an ellipse whose centre

is at the origin is 5 If one of its directrices

is x= —4, then the equation of the normal

to it at (1, éj is :
2

(1) x+2y=4
2) 2y—x=2
3) 4x—2y=1

(4) 4x+2y=7

If two different numbers are taken from
the set {0, 1, 2, 3, ...... , 10}; then the
probability that their sum as well as
absolute difference are both multiple of 4,

is:

O T

57.

58.

T Sregd, e &= qa fag W g, &l
W%%ﬂ % SHR T Frad = —4 %,

a‘rwﬁsﬁg(l,%jmmafmm

iR ¥
(1) x+2y=4
2 2y—x=2

B) 4x—2y=1

4) 4x+2y=7

I T=3 {0, 1,2, 3, ......, 10} § ¥ T fafve
HEad ferredt €, 91 ST IRl de Sk
3T o FRUST 7H, TMT & FR o 07 T hi
i Tehar ®

0 =

14

4) 5
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59.

60.

For three events A, B and C,
P(Exactly one of A or B occurs)

=P(Exactly one of B or C occurs)

1
= P(Exactly one of C or A occurs) = 1 and

P(All the three events occur

simultaneously) = I

Then the probability that at least one of

the events occurs, is :

3
1y =
@
@

7
3)
®) 1
4 R
@ =

2 —

If A= {_4 J, then adj (3A%2+124A) is
equal to :

[ 72 —63]
(1)

—84 51
) [ 72 -84
@) |—63  51]

4)

51

84

51

63

63 |
72

84|
72

59.

60.

N =TTl A, B 9U1 C & fau

P(A &79a1 B § 9 Fadl T =fed 2l ©)
=P(B A9 C # § hadl Tk Ffed Bl §)
ﬂ(Cﬂ?ﬁﬂAﬁﬁW@Eﬁﬁ‘s‘lﬁr%):iam
P(Efi 9 weAd Tw Wi ufed et
1

%):R%;

Al gTfrendt foh 8 W H Tk T Sfed 8, ©

3
@) Te
2 3
7
®
@ =
2 -3
afg A= {_4 J g, T adj (3A2+12A)
TR 7
[ 72 —63]
@) -84 51]
[ 72 —84]
@) —63 51|

(4)

[51

63

63 |
72

84 ]
72
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61.

62.

63.

PART C — CHEMISTRY

Which of the following compounds will
form significant amount of meta product

during mono-nitration reaction ?

OCOCH,

0 (]
NH,

Je
NHCOCH;

Je

AU is equal to :

(1) Isochoric work
(2) Isobaric work

(3) Adiabatic work

(4) Isothermal work

The increasing order of the reactivity of
the following halides for the Sy1 reaction

is:

CHiCHCH,CH; - CHiCH,CH,Cl
Cl
(D) (ID
p—HyCO—CH, — CH,Cl
(IID)

(1) () <) <@

(2) () < (I) < (1)

(3 (D)< (1) < 1)

(4) () <) < (@)

61.

62.

63.

— A fagm

OHTEeeH sifufsren § f1 o | s @1 Aifien
H2T 3G <k WUl HIAT e UM ?

OH
1)

OCOCH,
()

NH,
®)

NHCOCH;,
(4)

AU 8% sUeR &, 98 T
(1) ¥FHE-JAaq® s

(2) EHErE! HE
(3) TSI Hr
(4) wHEad wE
Syl #fufw=n & fag fr= eamsst #1

srfuferarrcehar = sedt A ®

CHyCHCH,CH;  CHyCH,CH,Cl
Cl
(I (1)
p—H,CO~-CH, - CH,Cl
(I11)

(1) I <) < 1)

(2) () < (1) < (m)

(3) (D) < () < (1)

(4) (I <) < D)
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64.

65.

66.

67.

The radius of the second Bohr orbit for
hydrogen atom is :

(Planck’s Const. h=6.6262x 10734 Js;
mass of electron=9.1091 x 103! kg;
charge of electron e=1.60210x10~ 19 ¢c
permittivity of vacuum
€,=8.854185x10~ 12 kg~ Im~— 3AZ)

1) 1.65 A
(2) 476 A
(3) 0529 A
(4) 212 A

pK, of a weak acid (HA) and pK; of a weak
base (BOH) are 3.2 and 3.4, respectively.
The pH of their salt (AB) solution is :

(1 7.2

2) 6.9
3) 7.0
4) 1.0

The formation of which of the following
polymers involves hydrolysis reaction ?
(1) Nyloné6

(2) Bakelite

(3) Nylon 6, 6

(4) Terylene

The most abundant elements by mass in
the body of a healthy human adult are :
Oxygen (61.4%); Carbon (22.9%),
Hydrogen (10.0%); and Nitrogen (2.6%).
The weight which a 75 kg person would
gain if all 'H atoms are replaced by 2H

atoms is :

(1) 15kg
(2) 375kg
(3) 75kg
(4) 10kg

64.

65.

66.

67.

BRSNS I o TEdid R el 1 TS
BT :

(=i feeios h=6.6262x 10734 Js;
ToidRM 1 FEHH=9.1091 x 10~ 31 kg;
gl T 3Ta¥ e=1.60210%x10"19 C;
frafa =1 wRrerEdi

€,=38.854185x 10 —-12 kg_lm_3A2)

1) 1.65 A

(2) 476 A
(3) 0.529 A
4) 212 A

T goial 3R (HA) &1 pK, qe1 Th goict
&R (BOH) 1 pK,, ETT: 3.2 T1 3.4 T |
3% TA (AB) % faeras 1 pH &R

1) 7.2

2) 6.9

(3) 7.0

4) 1.0

11 sigeenl § | A 9 Igaish § 5ol SIEeA
stfufshan wffead &2

(1) ¥EAE 6

(2) Shelrge

(3) TRAMG6, 6

(4) e

Tk XY 0 & IR H 960w gfe |
SEARId | THer aTet ac © ¢ ST (61.4%);
FHTAT (22.9%), BEGISA (10.0%); AT
RSN (2.6%) | 75 kg IS ot Teh A
o TR it 1H 9Amops| ol 2H Erogsti 9
aea fean s df 39 9R H St gfg M, 9%
g:

(1) 15kg
2) 375 kg
3) 75kg
4) 10 kg

B/Page 30

SPACE FOR ROUGH WORK / T% @Td @ felq s1e



68.

69.

70.

Which of the following, upon treatment
with tert-BuONa followed by addition of
bromine water, fails to decolourize the

colour of bromine ?

NS
Br
o CT T
Br
O
T
Br
O

(4)

CeHs

Br

In the following reactions, ZnO is

respectively acting as a/an :
a) ZnO+Na,O — Na,ZnO,

(

(b) ZnO+CO, - ZnCO;,
(1) Dbase and acid

(2) Dbase and base

(3) acid and acid

(4) acid and base

Both lithium and magnesium display

several similar properties due to the

diagonal relationship; however, the one

which is incorrect, is :

(1) both form basic carbonates

(2)

(3) both form nitrides

(4) nitrates of both Li and Mg yield NO,
and O, on heating

both form soluble bicarbonates

68.

69.

70.

= ¥ ¥ &, tert-BuONa & 91 AFHa
HH LT HA 5 o A R, SHE o6 30
! TEH F | 3raaef B § 2

Jon
Br
Br

O
» T
Br

O

4)

CeHs

Br

=1 arfafsransti 9§, ZnO o9 & ST ¢

Zn0O + NaZO - Na22n02

(a)

(b) ZnO+CO, — ZnCO,
(1) &Re qn 37

(2) IR qUT &TRF

(3)  3TA e eTeA

(4)  3TA AT BTN

forehol TRy & RN, e qon S
ST S Tk S T Y e § R off, 9%
THFIANTATE, B

(1) 2 &R FHEe s §

(2) SHI geeie AEhEHe S 8

(3) T EEE = €

(4) <iferm qen Friferm, SH % & TEee
TH A W NO, 71 O, 3T &

B/Page 31

SPACE FOR ROUGH WORK / T% &td & foiq swte



71.

72.

73.

3-Methyl-pent-2-ene on reaction with HBr
in presence of peroxide forms an addition
The number

product. of possible

stereoisomers for the product is :

(1)  Six
2) Zero
(3) Two
(4) Four

A metal crystallises in a face centred cubic
structure. If the edge length of its unit cell
is ‘a’, the closest approach between two

atoms in metallic crystal will be :

(1) 2a

2) 22a
(@) 2a
® 5

Two reactions R; and R, have identical
pre-exponential factors. Activation energy
of R, exceeds that of R, by 10 k] mol ~ 1. If
k,; and k, are rate constants for reactions
R; and R, respectively at 300 K, then
In(k,/k,) is equal to :

R=8.314 ] mol ~1K~1)

(

1 8
2 12
3 6
4 4

71.

72.

73.

WSS &1 IURfd d, 3-Afd-u=-2-39,
HBr & 91 31f9feha i W T Heheld 3c1g
S B | 371E & fere wmre ffam gumeafadt
! HE&AT B

1 =
(2 A
@)
(4) =X

T 4T Teish shid o9 dXa | foheefad
Bl B 1 IS 38 Toheh U hl hI TG ‘o
g, @ ufas forea § § wEmREd & o9
Gfereheam o Brft -

1) 2a

2 22a
B) V2a
@ 7

T Afufshanedi, R, T R, & o =@
O Tk 9§ 1 R, I EHRAT e R,
Hfmaor e ¥ 10 k] mol~! ST ®1 Afg
sAfafsran R, 991 R, & faIT 300 K W T
ferdioh FRT: ky A k, B 1 In(k,/k,) 7=
T 9 foraeh aer 3 ?

R=8.314 ] mol " 1K~ 1)

(

1) 8
2) 12
3) 6
4) 4
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74.

75.

The correct sequence of reagents for the

following conversion will be :

o HO CH,
HO-[-CHj,
CHO CHy
(1) [Ag(NH3),]"OH™, H'/CH30H,
CH;MgBr
(2) CHs;MgBr, H/CH;OH,

[Ag(NH3),]"OH™

3) CH;MgBr,
H*/CH;OH

[Ag(NH3),]"OH ™,

4) [Ag(NH3z),]"OH,
H*/CH,0H

CH;MgBr,

The Tyndall effect is observed only when

following conditions are satisfied :

(@) The diameter of the dispersed
particles is much smaller than the
wavelength of the light used.

(b) The diameter of the dispersed
particle is not much smaller than the
wavelength of the light used.

(c) The refractive indices of the
dispersed phase and dispersion
medium are almost similar in
magnitude.

(d) The refractive

dispersed phase and dispersion

indices of the

medium differ greatly in magnitude.

(1)  (a) and (d)
(2)  (b) and (d)
(3) (a) and (o)
(4) (b) and (c)

74.

75.

=1 Ty & fou Afysdel 1 T8 HwH

o HO CH,
_
HO—-CHj
CHO

CH,4

1) [Ag(NH3),]"OH™, H'/CH;0H,
CH;MgBr

(2) CH3MgBr, H'/CH;0H,

[Ag(NH;),"OH™

3) CHsMgBr, [Ag(NH3),]"OH,

H*/CH;0H

4) [Ag(NH3),]"OH™, CH3MgBr,
H*/CH;0H

forea gu@ a4t fe@rht 9 s@ =1 od

(a) IR&TIT Uil 1 W, TIH YRR F
qUTeE i ot H =gd S1el 2|

(b) IR&TYT SN 1 =, T TR h
T Y Jor T H ogd SIel 7 @ |

(c) R wremen Jun IR&UO AWeEH |
Ui IFRTHTO T Tk S 2 |

(d) SR&TT gremen Jun IR&UO AEEE |

3T9edieh JrETor sgd fa= & |
(1)  (a) T (d)
(2) (b)Te(d)
(3) (a) T ()
(4) (b)T()
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76. Which of the following compounds will
behave as a reducing sugar in an aqueous
KOH solution ?

(1) HOH,C _O_ CH,0H

H
YococH,

I

OH
(2) HOH,C _O_ CH,OH

HO

5

OH
(3) HOH,C O_ CH,OH

HO
OCHj,

Ta,

OH
(4) HOH,C
Q CH,0CH,
H
OH

9

OH
77. Given
C(graphite)+02(g) — COZ(g) ’
AH°=—-393.5 kJ mol~1
Hy(8) + 304(8) = HyO(0) ;
A H°= —285.8 k] mol !
CO,(g) +2H,0(1) — CHy(g) +20,(g) ;
A H°= +890.3 k] mol !
Based on the above thermochemical
equations, the value of A H® at 298 K for
the reaction

C(graphite) +2H2(g) - CH4(g) will be :
(1)  +74.8 k] mol~!

(2) +144.0 k] mol~1!

(3) —74.8 kJ mol~!

(4) —144.0 k] mol~!

76.

77.

Teh St KOH faea # f7= % | &9 @
HfiTr T IS THT F T4 H FER

FHAT ?
(1) HOH,C _O_ CH,0H
HO OCOCH;,
OH

(2) HOH,C _O_ CH,OH

HO

OH
3) HOH,C O_ CH,OH

HO
OCH,
OH

(4) HOH,C

Q CH,0OCH;,

OH
O

OH

e g,

C(graphite) +02(g) - COZ(g) ’
AH°= —393.5 k] mol !

Hy(g) + 20,(8) — H,0() ;
A H°= —285.8 k] mol ~1

CO,(g) +2H,0(1) — CHy(g) +20,(g) ;

AH°= +890.3 k] mol~!

IR e T SRS GHIS % STUR

R 298 K W Afuferar

C(graphi’te) + ZHZ(g) — CH4(g)
o A H° T | B
1) +74.8 k] mol~1

(1)

(2) +144.0 k] mol !
(3) —74.8 k] mol~!
(4) —144.0 k] mol~!
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78.

79.

80.

81.

Which of the following reactions is an
example of a redox reaction ?

(1) XeF, + O,F, = XeFy + O,

(2) XeF, + PF; — [XeF]* PF,~

(3) XeF, + H,O — XeOF, + 2HF

(4) XeFg + 2H,O — XeO,F, + 4HF

The products obtained when chlorine gas
reacts with cold and dilute aqueous NaOH
are :

(1) ClO~ and ClO3
(2) CIOE and CIO§
(3) Cl7 and CIO™

(4) Cl™ and ClOy
The major product obtained in the
following reaction is :

Br

\\H
o tBuOK
CeHs 0
CeHs

+)
1) (= )236H5CH(OtBu)CH2C6H5
(2) C4H.CH=CHCH,
(3) (+)CH.CH(O'Bu)CH,CH,
(4)  (=)CeH5CH(OBu)CH,CHs

Sodium salt of an organic acid ‘X" produces
effervescence with conc. H,SO,. ‘X’ reacts
with the acidified aqueous CaCl, solution
to give a white precipitate which
decolourises acidic solution of KMnO,.
‘X'is:

(1) C4HsCOONa
(2) HCOONa

(3) CH;COONa
(4) NaG0,

78.

79.

80.

81.

= 4 @ +iF & srfufean sroeaio=a
(fretam) sifufsran =1 SereTm § 2

(1) XeF, + O,F, - XeF, + O,

(2) XeF, + PFy — [XeF]* PF,~

(3) XeF, + H,O — XeOF, + 2HF

(4)  XeF, + 2H,0 — XeO,F, + 4HF

& FARH 79 38 TS T el NaOH & i
arfufsran St € @ 9T 8F 91l 3T B

(1) ClO~ T ClO03
(2) ClO, g ClO3
(3) Cl” a=arClo~

4) Cl- @ Cloy
e srfuforan o w89 aTen g S R

Br

\\H
o tBuOK
CeHs —a
CeHs

(+)
1) (*)CH;CH(OBu)CH,CH;
(2) C4H.CH=CHC/H;
3) (+)CgHsCH(OBu)CH,C H;
4) (-)CHsCH(O'Bu)CH,CH;
Teh FETh T 1 QISTH oau ‘X 9=
H,SO, % H¥ geaemRe ol 81 ‘X Tf™
S CaCl, & T Sifafsran wear § o
THe FFAT 7@ © Sl KMnO, & Tt
foeam I TRA I e g1 ‘X ® ¢

(1) C4HsCOONa
(2) HCOONa

(3) CH,COONa
(4) NayC,0,
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82.

83.

84.

Which of the following species is not

paramagnetic ?

(1) NO
2) CO
G) O
4) B,

The freezing point of benzene decreases
by 0.45°C when 0.2 g of acetic acid is
added to 20 g of benzene. If acetic acid
associates to form a dimer in benzene,
percentage association of acetic acid in

benzene will be :
(K, for benzene=5.12 K kg mol 1)
(1) 64.6%

(2) 80.4%
3) 74.6%
4)

4) 94.6%

Which of the following molecules is least

resonance stabilized ?

82.

83.

84.

Fore 3 QoA ST e S

(1) NO
2) CO

@) O,

4) B,

9 wfyfesh TfEE 1 0.2 g oS % 20 g H
ToreTrn S & @ SiSfi w1 fewih 0.45°C | A

B S ¥ 1 Az ufafew whre A5iE § o

Bl SeW (fgaa) =mar ® a1 ufafew wfgs
1 gfTad SO BT

(SIS % fag K, =5.12 K kg mol ~1)

(1) 64.6%

2) 80.4%

() 74.6%

(4) 94.6%

= & 9 *F 9 3] STIAICH €9 § =
fer®?
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85.

86.

On treatment of 100 mL of 0.1 M solution
of CoCl;.6H,0O with excess AgNOg;
1.2%x 1022 ions are precipitated. The

complex is :

(1) [Co(H,0),CL]CL2H,0
(2) [Co(H,0);Cl,].3H,0
(3)  [Co(Hy0)elCly

(4) [Co(H,0)5CI]Cl,.H,O

The major product obtained in the

following reaction is :

o
o
DIBAL — H
COOH
OH
(1) i:i\Zf/A\\CHo
COOH
OH
) Q/\CHO
CHO
CHO
COOH
CHO
CHO

85.

86.

CoCl,.6H,0 % 0.1 M faet@d & 100 mL =l
AgNO, & fus H AfWFd HTd W
1.2 %1022 3TPF SA&fd B €1 HFdA © ¢

(1) [Co(H,0),CL|CL2H,0
() [Co(H,0),Cls]3H,0
(3)  [Co(H0)elCl,

(4)  [Co(H,0)sClCL.H,0

fr sifuforan & W =7 39K ©

o
o
DIBAL — H
COOH
OH
1) il/L\ZT//A\\\C}ﬂ)
COOH
OH
(2) i;/L\Z?//A\\\C}ﬂ)
CHO
CHO
o <:/\2\7//\\\
COOH
CHO
“ <:”\z//\\\
CHO
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87.

88.

has

concentration of following anions

A  water sample ppm level

F =10; SO =100; NOj3 =50

The anion/anions that make/makes the
water sample unsuitable for drinking is/

are :

(I) only NO3

(2) both SOF~ and NOj

(3) only F™

(4) only SO~

1 gram of a carbonate (M,CO;) on
treatment with excess HCIl produces
0.01186 mole of CO,. The molar mass of
M,CO; in g mol 1 is :

(1) 1186
2) 843

(3) 118.6
(4) 11.86

87.

88.

T& 9 gfaes § 9.9, (ppm) &R Eal
{7 SRUIRAI ! |r=al 21

F =10; SO =100; NOj3 =50

T8/ d HOMEA S S gfaed @l 9H % fag
ST I &/ §, B/ R

(1) 9= NO3
(2) SOF M NO; i
3) HHAF-

(4) W= SO5”

Th HEiAe (M,CO5) & 1 UM sl HCl %
arifyer | erfufra fomam Srar @ 2R S&4
0.01186 Hi& CO, ¥a1 Erft 81 M,CO,
HIeR gHH grnol_1 TR

(1) 1186
(2) 84.3

(3) 118.6
4) 11.86
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89.

90.

Given
ECIZ/CI’ =136V, ECr3+/Cr =—0.74V
ECrZOg_/Cr% =133V, EMnOZ/Mn2+ =151V,

Among the following, the strongest

reducing agent is :

(1) Cr
2) Mn2*
(3) Cr3+
4) CI-

The group having isoelectronic species is :
(1) O?>7,F7,Na*, Mg?*

(2) O ,F,Na Mg™

(3) O?7,F~, Na, Mg?*

(4) O~,F~,Nat, Mg?*

-00o0-

89.

90.

fean T g,

EClz/Cl’ =136V, ECr?’*/Cr =-0.74V

o o

B0z /crt =133V Eypor /v

=151V,

=1 § 9 Yelordq ST9EE ©

(1) Cr

(2) Mn2+
(3) Cr3+
4) CI-

a8 9 forod aaeeiagt o § T
(1) O?>7,F, Na't, Mg2*

(2) O ,F7,Na Mg*

(3) ©O27,F~, Na, Mg?*

(4) O—,F7,Nat, Mg?*

-00o0-
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Read the following instructions carefully :

Frefefaa fFesr sarT @ ug -

1.

10.

11

12.

13.

14

15.

The candidates should fill in the required particulars
on the Test Booklet and Answer Sheet (Side-1) with
Black Ball Point Pen.

For writing/marking particulars on Side-2 of the
Answer Sheet, use Black Ball Point Pen only.

The candidates should not write their Roll Numbers
anywhere else (except in the specified space) on the
Test Booklet/ Answer Sheet.

Out of the four options given for each question, only
one option is the correct answer.

For each incorrect response, /s (one-fourth) marks of
the total marks allotted to the question (i.e. 1 mark)
will be deducted from the total score. No deduction
from the total score, however, will be made if no
response is indicated for an item in the Answer Sheet.

Handle the Test Booklet and Answer Sheet with care,
as under no circumstances (except for discrepancy in
Test Booklet Code and Answer Sheet Code), another set
will be provided.

The candidates are not allowed to do any rough work
or writing work on the Answer Sheet. All calculations/
writing work are to be done in the space provided for
this purpose in the Test Booklet itself, marked ‘Space
for Rough Work’. This space is given at the bottom of
each page and in four pages (Page 40-43) at the end of
the booklet.

On completion of the test, the candidates must hand
over the Answer Sheet to the Invigilator on duty in the
Room/Hall. However, the candidates are allowed to
take away this Test Booklet with them.

Each candidate must show on demand his/her Admit
Card to the Invigilator.

No candidate, without special permission of the
Superintendent or Invigilator, should leave his/her
seat.

. The candidates should not leave the Examination Hall

without handing over their Answer Sheet to the
Invigilator on duty and sign the Attendance Sheet
again. Cases where a candidate has not signed the
Attendance Sheet second time will be deemed not to
have handed over the Answer Sheet and dealt with as
an unfair means case. The candidates are also required
to put their left hand THUMB impression in the space
provided in the Attendance Sheet.

Use of Electronic/Manual Calculator and any
Electronic device like mobile phone, pager etc. is
prohibited.

The candidates are governed by all Rules and
Regulations of the Examination body with regard to
their conduct in the Examination Hall. All cases of
unfair means will be dealt with as per Rules and
Regulations of the Examination body.

. No part of the Test Booklet and Answer Sheet shall be

detached under any circumstances.

Candidates are not allowed to carry any textual
material, printed or written, bits of papers, pager,
mobile phone, electronic device or any other material
except the Admit Card inside the examination
room/ hall.

1.

10.

11.

12

13.

14.

15.

sTffRl <Rt wteT gfeaeRt ofR SR W (g -1) W Fifea
foreRuT @Tet aieT Wrge 9T & AT

I & gg-2 T forervr ferem/ siferd v o o @haer
et et @Ige 97 1 T &L |

e g/ IR 9 T Fuifa e & stamen swef
STYAT STshHIh 31 el el forg |

e U o fordl e 73 =R foshedl § 9 shae T faske
TR

Y& AT IAY o T 39 U < T fruifa Fa il
B3 Yy (TF-gterg) 9 (97 1 ) FA AT H 9
e fag San | g SR I § freh w1 RE IR
fean T ], T A0 H A RE o7k Tel b1 S |
Tdten g T I TS hI EAAYES JAN W i
ferd? ot aRfefd & (Fac gRem YRl T9 3T 79 &
Taha d Rt &1 Xefa & SIe#x), I WiaT Jiasbr
3T &1 HTAT AT |

IR T W FE & FE A1 @ H1 HH HH DI
STAfT T8 & | Wt TTor U ferard ot R, o gfeden
T freifiq wwTe <1 5 ' T s % fore e’ gry Amifea
¥, W R ST | 718 SATE Tedeh I8 W A 3R 31
qfETeRT o 3id | =R YST (IS HEA 40-43) WA T B
TheT T B W, el et/ we Bied ¥ Jd I 9
et FRieTeh ol STava ST < | 3reelt 37U |Ter 3 udten
YRRt aht o ST Hehd |

i S R Yok A2l Fiterh ol ST9A1 Yo h1e 3Tevd
e

srefteen o1 fdieren ot faere stgHfa o formm &g steeft
ST TIH A BIE |

FRRE Fers o1 3191 S 1A fou form we 3uftafa o=
TR GIRT eR fR formr g aregeft wdten g =& S |
Ffe fordt ereeff 3 T aR 3ufeurfa o W gEmar T2
forT A1 =18 | ST o SHA ST UF T e € o
ST TTEE YRR it § T S | eteredt s |t
T F S w1 From Sufkerfa o § fau o o w
YT T |

. SoTaR ek / EE=IITeTd Uiieheteh Tel Hiengel i, Usi Sedie

S fordt geteifeh SUshTl i WA afsid ® 1

e il H TRy o foru sregeff qdien e & @i
i wa fafemi gra frafha 21 stfed arem wEm &
Tt gt w1 e wden fre & fremi wd fafradi &
SFTHR BT |

ferdt oft fearfa o wdian gient qen ST 9= 1 &g o W
ST TRI Tehal ST |

STeelt R UiieT shel/Biet W UaI9T shi€ o STTaT feRst
off URR T Uty |, Hfad o gataiad, s
&t ufeidl, UoR, Wesd B a1 fad ot yeR &
ToaEIeh SUERTUTI a1 fehHl 37 WehTX ht WTHIN Rl
W S AT SUHRT R i STTACT & &1
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