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Which of the following

PART A = CHEMISTRY
low density Fﬂl‘r"ﬂ'“—ﬂf

A stream of electrons from & heated (1) Itisa poor conductor ﬂfiﬂlﬂﬁﬁfﬁ

filament was Pﬂti“-‘il,"d between two char ;gl':k-r.'l S :
"'_E';E"ﬂ or 4

7} Its synthesis FeCUIres diox
peroxide itiator as a catalyst

plates kept at a potential difference Vesu, i<,
If ¢ and m are charge and mass of an

electron, respectively, then the value o
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i
The hottest region of Bunsen flame shown | 10 The distillation technigue ﬂ:;“;:Fhr; |
in the fipure q:;gjm._,. T separating ght_?eml from Sf

soap industry 15

(1)  Fracti onal distillabon

{E} Steam distillation

region 4

region 3
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At 300 K and 1 atm, 15 mL of 3 PASEOUS

14. The absalyte confiyuration of

hvdrocarbon requires 375 mL air

H——0g 1'& Ill"«

H_—-i:l Pi'
CH, !

containing 20% O, by volume for complete

= qgﬂmi“u‘;““” Alter combustion the pases

.ll:a.T!J]11. 330 il -"L-i.-a;L.rning that the water

I“.’li.'] |'1 [ﬂ ]ILIIJEi.:l I'E T and the - ‘i.-l'.llu Ty

15 ereé measured at the same temperature
and PIrESSUTE, the tormula of the
[1} hydrocarbon is - "']. 3 E’LHL
. ) CH] o & =K
(2 (1) CaH "1;1:_"1'7 Yo
(3) (2 ' CH, e 1|‘f_
") P
(4) | &
\4)

(00 =2l = ol 6= 40

15.  The equilibrivm constant §t 298 K for a | 18. The pair in which phosphorous atoms
reaction A +B= C+D is 100, If the initial | have a formal®xidation state of +1 js -
concentrabion of all the four species were (1}

1 M each, then eguilibrium concentration

Pyrophosphorous and
hypophosphoric acids

\/j?‘“ mol L) will be 1‘: | (2)  Orthophosphorous and
1) (0818 __ | h}'lﬂ-ﬁpﬁmfphﬁc acids

(2) 1.818 ) | (
pyrophosphoric acids
O B L el EC;}' C’ Al pyrophosp i

| » . ‘ sphorous an

@ o1 e BALDY P Eﬁ;ﬂiﬂiﬁ: e
e

Which one of the following ores is bost 19. Which one r:r.f- the .f-:quEnwinE complexes
concentrated by froth Hoatation method 7 . shows optical isomerism 7
(1)  cis[Cofen),Cl,|Cl
(2)  trans|Cofen)sCl5]Cl
i g e [CoNH,CLIC X
L @) [N
iy, Mognese (en = cthylenediamings\

SPACE FOR ROUGH WORK {,. qd N
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50, The reaction of zine with dilute and | 230
concentrated nitric acid, respectively,

produces :

........
iii

(1) NO; and NO _
03 -1 A
(3) NO, and Hiﬂ s =¥ el m L
(4) N;O and NO, (4)  LiD, NayO and KO, o
ol £ 297

(2) NOand NO

231, Which one of the following statements | 54 Thi ol group is presentin: | 4
out water 15 FALSE 7 s
about water 15 B PRGICRY F#@
(1) Water can act both as an acid and it !. s
{(2) Cysteine
as a base. “\./f |
(2) There is extensive intramolecular (3) Methiomne

rogen bonding in the f—ﬂ@}ﬂﬁﬂd (1) Cytosine

22, The concentration of fluori
] and Iﬂln m o wm‘.&r ﬁaﬂtglre Emm an (4)
uu&ﬁrgmnnﬁ hié was. fmm-:[ to be

26, Which of the following atoms has the
highest first fonization energy 7

) N

LOLLEGE.




) NaRl ik, ——

In Hhe |I{}f11'lﬁ-nn hromamide dae hl'ﬂﬁlﬂﬂ‘l}ﬁ

——

T tiﬁn the number of moles of NaOH
arwl Br,, vsed per mole of amine produced

ok

e -

(1) Fouor moles of MaOH and two moles
-IT‘I'. BI_. :

(2) Two moles of NaOH and two moles |
of EI’E .

{3}  Four moles of NaOH and one mole
'ﬂ'f HII_1 |

(4)  One mole of NaDH and one mole of
Br.,

E 1

28. Two closed bulbs of equal velume (1)

Comtaiming an ideal gas initially at pressure

Py and temperature T are connected

through a narrow tube of negligible
volume as shown in the figure below, The
temperature of one of the bulbs is then
Tl fimial pressure ;l:ri.s :

raized to 7 3

pt o
0 »(ri
s
(3) P [TI 1sz]
| i
[.lj} Fi (T_-I +TEJ

HM:) -+ Nebt

SPACE FOR ROUGH wu:m:

29. The reaction of propene with HOCT

(Cly+H,0) proceeds through the

(1) CH,~CH*-CH,-
(2)  CH3-CH(OH)~CHz
(3)  CHy—CHC-CHY

(#) CH;—CH™-CH,—OH

30, The product of the reachon F;\EI below

i 'F;:lh{

'J.NEE,J‘I“H
----- -
2, Ha0/ K00,
‘ _~~._-DOH
| iy L ]

(2)

LCO,H

Qz:r:ﬁ =0

3)

&‘Z@LLEGEm
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| 33. Let P be the pomnt o8 the parabola, y==8x
which is at a mimpum distance from the

% e
centre C of the circle, x%+ (y +6)*=1.

PART B — MATHEMATICS

31. Taow .
1 -.- _ Stides of 3 thombus are along the lines, Then the equation of the circle, passing
-..1| YT1=0 and Tx—y-5=0. If its through C and having its centre at P is;

l'ﬁﬁnn:-lulh IMtersect al (=1, =2), then <
Wihich unie of the Filleyyri . ortex of
i P owing is a vertex of ] 2P -x+4y—12=0
¢+
1 I:' { I':- _h'ulll | {E:l 1-1_‘_ yl_ E +2!||'—2‘;|--ﬂ
|:2:| ‘l. ir __-EJ -p-l:l'._'-‘"!ﬁ | [ . | {3] 1—2 I8 .5[1_41 o ;_lny.l_lﬂﬂﬂ
r (4) x2+yr—dx+8y+12=0
10
® (-5 o=l -y —2
(4) [=3 -9 | :'?% ',1-'
; 5‘< 34. The system of lingar equations
Xl g =2 Ty
K\ S5 o dy 2=
g ._an Jﬁ' 1— LT"\L __LEJ — ra
32. If the 20 5th ond 9t farme of a Ax—y—z=0
non=constant A.P. are in G.P., then the _ . O |
common ratio of this G.P. is: g JC STk
. ' 2 (-0 +(®
(1) i has a non-trivial sgutiﬂ_n for -
3‘ B T S ;ﬂ
(1} exactly one value of A
@1 2D -CD
(2) exactly two values of A
i 7 — —HtG
4 (3) exactly three values of A

(4) infinitely many values of A




1) N7 arid
e _!_Er'l_ :—3-1, _1.5'5[]! atl
It fx)+45 (5

g={xeR: fI¥) =f(—x)j; ther 5.

33

~ontains exactly one element.

38. The eccentricity of the hyperbola whose
length of the latus rectum 15 equal toBand
the length of its conjugate axis is equal to
half of the distance between its4pes it

(1)
7 contains exactly two elements. ¥ ’B/- 7
i Ol B/ e
(3} contains more than two elements. : W, y
(4) is an empty set. | A YA | |
= (2] J3 5\ T':'"" rd
36. Let p=1lim (1+ tan?y5)7 then log p | D 4 |
yerll ’ i -+ f’"'l..-%’
15 equal to ) V3 t},\ﬂ'ﬁ'
. o I :) e
(1) 1 LL 4 I e
! A @ o5
2 5 X 3 F
3 1 MWI\;—) ; "t—ﬁ L ><
r N\ | | -+ Qe
(4) 2 P '{\'-’1‘-".., \‘ ,.E—
39, I the standard deviation of the numbezs
e G Tk 3 sinp 2, o aand 11 15 3.5, then which of the
- B SRR It L sind
37. A value of @for which = el I following is true ?
; 1-21i sin# 2
purely imaginary, is : P(
(1) (1}  3p=-32a+84=0
T

(2)

(2)

I =3g+91=0 :
)
o

(3) At -23;444= l‘.ltb




(-é— .1}— iy Lwr;[ual

is !

(3 T

(3) E—

.

ﬂ 4 _* - B
Let @, b and ¢ be three unitvectors such
i o SR U (=4 o=
J‘h“ﬂx{bHuJ=§ H+E] 1f

L9

-

b is not parallei t ¢, then the angle

between 7 o e
(1)

Z@LLEGE.



parts which are bent respectively to form
a square of side=x units and a circle of
radius = runits, If the sum of the areas ol
the square and the circle so formed is
manimuam, then " |
(1) @-mx=ar

. LoD
(3} x=2r - | -
{3} 2x=r 1 :I.“‘L.,\-’ |

(4) 2x=(w+4)r

6. The distance of the point (1, ~5, 9) from | 49.

the plane ::-y+1-—!5 measured along the

line I‘y‘ﬂz 1;5:'& —
10
@ F =

A wire of length 2 unils is cut mto two | 44,

If the number of terms in the E!HZF'EI.I‘IEi'I.'JI'I of
| mﬂla
1 - +— | oz, i 25, then the sum
X xl
of the coefficients of all the terms in this

expansion, is :

(1) 2187
(2) 243
(3) 729
(4) 64
Consider
_+f M +sinx | [ 1,—]
=tan " |} ve|D =]
JYARE L"i 1 —sinx ,‘r " 2

A normal to y=f{z) at x = - also passes
through the point :

o (o2



51. E i
Let tuen Fair six-faced dice A

'ﬂll'i.'r*a'n."n 5iTI|‘1.L|.-Itan=p
that die 4

thaat die 1 g

l'.‘lu.&].],,'. LE 'E!i 5 the event |
shiws up four, E_,! 15 the event

by, : '

-lff; the sum of ng mbers on hoth dice is
i1 : |
oy then which of the following |
statementy is NOT trye 7

) E,and £, are independent,

- ) |
=) E, ang E5 are dependent,

3 e E : ;

(3) E,E and by are independent,
(%)

Ey and E, are independent,

Pivars P b gnd Ly is the event |

55.

5.

-

and B be ! 54. The sum of all real values of X satisfying

the equabion
] fi." + 1 [ | ::'1
|:1'2— ax 4 “Jﬁ\ &= ] Akl E
| ‘L —'f_-..'f"‘i{-ls
{1) i Ii.'.ll;“r
LK
2) 8 g
ja) . i3 ~N @
- | @Y
4) 2 " ,.r{—r,*:'['ké\/ {:}L}.ﬁ'
e T
" X S
> Wre

The centres of those circles which I%uf‘i;h

the. circle, %+ y*—-Br=8y -d={,
externally and also touch the r-axis, le
w. ot o8
(1} an ellipse which s not a crcle.

2)
)
14}

a hyperbola.
a parabola,

a circle.

If all the words (with ar without meaning)
having, five letters, formed wsing, the letters
of the word SMALL and arranged as in a
difﬂﬁriﬂr:p'; then the position of the word

=MALL 15 : d_i:)-ﬁ' =
qth FL,L" Jj"’iE\]F’;'“
= Ty

Fand .

(1)
(2)




i | . I 59, If one of the diameters of the circle, given |
(i +1)km+2),,. 30 yn | _ 4. . . "
gt —~1 is equal by the equation, x=+y*—4x + oy = 12=10,

5 a chord of a circle 5, whose centre 15 at |

(=13, 2], then the radius of 5181

F o E‘"‘:l ﬁ&%

Bl A man 15 wﬂ,lkmp, towards g vertical :

in a straight path, at a uniform speed.
4 certain pointk A on the path, he observes
that the E:'I'!gli": of elevabon of the top of the |
pillar is 30°.  After walking for 10 minupes
from A n the same direction. at a point B,
het observes that the angle of slevation of |
the top of the pillar 1 6F,
taken (in minutes) by him, f
the pillar, is - ..

58,

Z@LLEGE.n




PART C — PHYSICS

ALL THE GRAPHS GWEIMEE el
AND NOT DRAWN TO SCALE. |

61. A wuniform string of length 20m is

suspended from a rigid support. A short
wave pulse is introduced at its lowest end. -
It starts moving up the string. The time.
taken to reach the support 18 .

(take

o B3 107 ] of enefgy pet
converted o

—'1'
% | =98 ms -
0% efficiency rate, Take § it

. Y
1) 645%10 kg \ & i |
(2) 9HIX 107 k& @Fﬁ

o
(1} 0.2 and @ _
mechanical efergy with a ' 1'

R s
Harizonal -
Surface

a : o i 'y
. l-.: N o E
- | X v : |
- - i - u 0 C ¥
it =~ =
B " l‘... :
= W \ 1::'_
: i o g
a . R, = : ] "i .
; r F | Im ._.'- - i .
. - oy - '.- 7 ‘-..-- i P i i
. - e " | x " SN I'.=.IJ -_: 1
- 3 #..., "] 5, - '1.5 ' B ".'. i3 h 4
! * E S "
J = . - 4 it
- . 1 _ ¥ = —_ <
¢ <l =
E e~ F - N I
— P, — N . :
1 '\.'I B r I
J.r'l
] 1 g
" | |

- 0.2 and Fl:-;rm
- o | ]
sPACE FOR ROUGH WOREK




bop = b5~

§4. Twoidentcal wires A and B, each of length |
‘I', carry the same current [. Wire A is bent
inko a circle of radius R and wire B 1s bent
to form a square of side ‘a’. U By and By |

are the values of mageetic Held at the

centres of the circle and sgquare
respechively, then the ratio Ba s '

.
.['|':| J-.* =

HhuE
) = |

16 .
o T __

-E':m'z g_’
B

65. A galvanometer having a coil resistance I

of 100 11 mives a tull scale detlection, when

a current of 1 mA is passed through it.

The value of the resistance, which can

convert this galvanometer into ammeter
piving a full scale deflection for a current |

of 10 A, 15 .
(1) 2 il {'?\ " — 11_}DJL
T ~ ImA

(2) 010
0 =\ R

An observes ooks at a distant tree of

]’lﬂ'lg]]t 1{] T w“;h | 'l.E‘IEE[:ﬂITF ﬂf mﬂigruhl Jﬂ.lf_;,
wer of 20- To the observer the tree
P

{]ﬂ] ﬂt_:.i__ \E:l’iﬁ! %‘51 —(3) In lati |
amplitude of the high frEqHEnLT |

SPACE FOR REIUEH WﬂllH

‘Féf\h Z®LLEGE.

The temperature dependence of resistances

7 K

of Cu and undoped Si in the temperattire
rmi“f_i; 30400 K, is best described by :

Linear increase for Cu, exponential

(1)
increase for St
: U ‘I
(2] Linear increase for Cu, exponential
decrease for 5L
(3}  Linear decrease for Cu, linear
decrease for Si.
4}  Linear increase for Cu, linear

INcrease for S,

 hoose the correct statement :

modulation the

frequency of the high frequency |
carrier wave is made to vary in
proportion to the amplitude of the

audio signal.

fn

I a mp]il:m.‘lﬂ

In frequency modulation the
amplitude of the high frequency
CArrier wave 15 made to vary in |
proportion to the amplitude of the
audio sipnal.

frequency modulation the
carrier wave is made to vary in

111'-;”.:]1-131'1_111:1 to the frEquEncy of the _'
audio signal,

(4]  In amplitude modulatign the
amplitude of the high fj:equﬂﬂr_!r'-
carrier wave is made to vary in
proportion o the amp];m{lﬂ of m
audio signal.

ot



Y A

An arc lamp requires a direct CUTTEH
is connected

. Half-lives of two radioactive Elemm
Aand B are 20 minutes and 40 minutes,
respectively, Initially, the samples have I
equal number of nuclei. After Bl nunutes,

t oF

10 A at g V to funchion. 1 it
b a8 EED Y [Ims] 50 FHz A unPi"r’ thi

weded for it o wur}: 15
qorles mductor_pee

the ratio of decaved numbers of A and B ;Iuse O 5
nuclei will be ; e Q"‘
i | - = (2) 0.044 H r‘\l‘i‘{' -"D
{’1] d:1 | | (3) 0.063 H Q -"F ,-v" 'C”D
S @ s0H A
]:2} 1:4 Kﬁ% I -y A PiPt‘ DPH“ at both ends has a e
: | " fundamental frequency fin air. The pipe -

is dipped vertically in water so that half of

process Ayl .
maximum t-EII’IPEIEltutE of gorddurin _ o

the process ill be

LOLLEGE:



74, A combination of capacito
shown in the figtre. I e
the electric field, ﬂu&ﬁhapﬂm’ﬁzﬂiﬂrﬂ:ﬂ E
ﬂhaymgﬂdurgemﬂlmmmﬂlﬂfﬂw
charges on the 4 uF and 9 uF ﬂmﬂ}a |

at a point distant 30 m from it, Wﬂuma
cqual i

4uF

=
bl

— 5 4

75, Arrange the following electr
radiations per gquantum in the order of
INCroasing: energy - % r}f@"

_ X7
A : Blue light B! Yellow light

i
15 EﬂdmmﬂFE

77

__-—-'_ =
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79, In 11!;%&*:1[ tor de ertination r;l}-L
lass of a prism b

. u:. e 1#"'—-#
1 - : ¥ il ¥
u s r ': _ 1 1‘_ % -E' gt I:__: r_:.

1'11.at ﬂ'lli! Elﬁfli'k! ﬁelﬂ ﬁ:‘r‘ﬂte " bt : ﬁ'. - '..1
the spheros willhamtﬁnh iﬁn Sl |

()
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reversible process in which its molar héaf m vertices O Itmkﬁpt on two
capacity C remains constant, If during ﬂﬂﬁ P ED‘ Whlth &:l‘ﬂ placed
process the relation of pressure P H:nd
valume Vis given by Py :{ﬂ'nﬂtant,"ﬂ‘lgn'
1 15 given by (Here Cp and C; are :I'Iﬂlﬂf
spent'w heat at constant pressure

t volume, respectively) £ ;rﬁi
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a mm]ﬂr scale with o) dnriﬂﬂm iﬂusﬂﬂm
measure the thickness of a thin sheet of
Aluminium. Before starting the 88.
measurement, it is found that when the
two jaws of the screw gauge arp bmught |
in contact, the 45 division coincides with
the main scale line and that the zero of A
the main scale is barely visible. What is e
the thickness of the sheet if the main scale

reading is (L3 mm and the 25" division
coincides with the mai Jr llH‘E 't _F;

(2) (.70 mm /{j‘ﬂ B

(3) 050 mm 1_:’0 %, (L

(4) 0.75 mm
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