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PART A — CHEMISTRY

A stream of electrons from a heated
filament was passed between fwo charged
plates kept at a potential difference V esu,
If e and m are charge and mass of an
electron, respectively, then the value of
I/ 4 (where A is wavelength associated
with electron wave) is given by :

) o

Which of the follow
low density polytheng is

(1

ing ﬂmtgments about
FALSE ?

It is a poor conductor of electricity.

fis synthesis requires dipxygen or a
peroxide initiator as a catalyst

It is used in the manufacture of
buckets, dust-hins etc.

T
+ Aty

linear plot of log (x/my versus log p
lich aﬂ-snr.pﬁnn-simfﬁérm,.

. f_h*f: following ahatemqg&g

it ? (kand n are constants)

ppears as the intercept.




The b b . R
i “'f_tB'-‘l region of Bunsen flame shown | 10. 1 i distillation technique mosk 5
in the figure below is : separating glycercl from 5}‘"31“'[‘"! .

soap industry 15
Fractional distillation
region 3 (2) Steam distillation
reans . (3) Distillation under reduced presstre
region 1 {4;' Si-mp]r: distillation S‘Q

srpmies in which the N atom is in a

Tegion 4
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14. The absiolyte configuration of
CO,H \ \ \I'_C
H——0 '
A uH \ %r,{b,af;ﬁ
= ¥ TL*iF
is - %/ %j;w
(1) (25, 3R) 7 «fﬁh .
-
(2) (28, T
(3) (2R, 3Ry
{4) (2R, 385)
j 00— 22 ,_ r&
15. The b‘-qullthnujlln :_r?ﬁtanl : 293-‘1;}; a

reaction A+ 8= C+D is 100, If the initial

concentration of all the four species wlere (1) Pyrophosphorous and
1 M each, then Tqm:-:lbrb:um conentration hypophosphoric acids
£ I i L L= E
\/V( mao ::I W '(: {2} Di‘thﬂplmsphumuﬁ A
) 0.818 hypophosphoric acids
(2) 1.818 5 j (3 Pyrophosphorous an
[:'( \ 'Ez pyrophosphoric acids
(830 1 TR e :
oV 3 C (4} Orthophosphorous and
(#) 0182 ( P( — pyrophosphorous acids
g0
16. Which one of the following ores is begt | 19:  Which one of the following complexes
y concentrated by froth floatation methog 7 shows optical isomerism ?
1) cis[Cofen),Cl,|Cl
(2)  frans[Cofen),CL,)C1
ite
o A @ [CONHCL] x

(4) I
. oo o ; w2

F/Page 4
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17. At 300 K and 1 atm,

hvdrocarbon

I5 ml. of a gaseous

requires 375 mL air

containing 20% O, by volume for complete

combustion. After combustion th gases

decupy 330 mL, Assuming that the water

‘ fopmed is in liquid form and the volumes
rere measured at the same temperature
and pressure, the formula of the

hydrocarbon is

= '-"@
ich phao thn}ruuq atoms

have a formal @xidation state of +3 g
»

{en=ethylenedia




20,

21.

22.

Ihe reaction of zine with dilute and 23.
concentrated nitric acid, respectively,

P roduces

(1) NO; and )
D’l 5

e

@) NOand N0 )

O

(3) MNO,and M

4 NQ and NO,

Which one of the following statements 24
about water is FALSE 7

{1y Water can act both as an acid and
as-a base. .\/

{2y There is axtensive intramolecular
hydrogen bonding in the I."-'I‘Qj?hl‘!d
phase.

{3)  lee formed by heavy water sinks in

\/ 25.

Y Water is oxidized to exygen during

rinal water.

photosynthesis.

The concentration of Auoride, lead, nitrate
and iron in-a water sample from an
underground lake was found to be
1000 pph, 40 ppb, 100 ppm and 1.2 ppm,
respectively, This water is unsuitable for
drinking due to high concentration of :

26.

Pu

The main oxides ia-mg:lm o on combustion of
Li, Na and Ké_il‘ff.exégﬂs of air are,
respectively :

(1) LiOy, Na,0, and K0
3} Li;O, Na,O, and KO,

(4)  LizO. NayO and KO,

Eul group is present in
(1} Cysting

{2} Cysteine

(3} Methionine

(1) Cytosine

Galvanization is applying a coating of :

i O
(2) Cu
Br"7n
(4) Pb

Which of the following atoms has the
highest first ionization energy ?

(1) Lead (1) Na
(2) Nitrate (2) K dad
(3) lron (3 Se

el jjﬁﬁ e

(4) Fluoride ‘
age 5 SPACE Eﬁmﬂ

WORK \




27.

2. NAR ey —2 Rl SiEIEE

In the IL’?_fn]ﬁnn Bromanmide {l.L'Hfﬂdﬂﬂm 29. The reaction of PIDPE'I'!.E with HOCT
reaction, the number of moles of NaOH (Cly+HO) procesds through the
ard Er: usicl per moie of aming pﬂJIII'l.IL‘Ed mtermediate ©
ane
= gy =
(11 Four moles of MaOH and two moles {1} CH;-CH '.:HI cl
of By .
(2}  CHy—CH{OH)-CH
{2)  Two moles of MaOH and two moles i : :
of Bry .
{3) CH—CHCI-CHY
{3} Pour moles of NaOH and one mole
St (4) CHy;—CH*—CH,—DH
(4}  One mole of NaOH and one mole of
Br,.
30, The product of the reaction f;l‘%l Trelivsar
28, Two closed bulbs of equal volume (17 is ,\.:1 X
containing an ideal gas injtially at pressure
Py and temperature T; are |:r.1nn-l.'l.:f=:d 1. NBS /v "
through a narrow tube of negligible 2, HaO/ Ka00s
volume as shown in the figure below, The
temperature of one of the bulbs is then
raised to Ty, The final pressure pyis & et
1
T T Ty B 1
i ¥ @ = @::@
: o
- {2)
2 !{ -
G 5 Tz]
P E
2p [——L—J CO,H
(2) A L +T (3)
hh
(3) 2n [Tl + Tz]
4
nt J )
4 i T + T;_ " 1,._&] -_:,O
SPACE FOR ROUGH WORK
F/Page 6
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R
the parabola, y=8x

PART B — MATHEMAT 33. Let P be the point on
MATHEMATICS which s at & miniowm distance from the
3. Thes centre C of the circle, ¥2+ (y +6)°=1.
1 -l.-. sides of a thombus are along the lines, Ihen the equation of the circle, passing
5 ¥+1=0 and Tx—y-5=0. If its thrnthcd”d having its centre at Pis:
l*‘*:-:n:ml-. intersect at {—1, —2) then 3
Wilich une of the f i 3 o
this rhombyg 2 e fullowing is a vertex of ) i -yt
I 2
{1} | L '—Kﬂ} {EJ _-.-31.1,.-— :.r_i +2!|||_2.].-ﬂ
71 i
@ | > -%J "’_}fL:] (3 2y —dr+9+18=0
(10 (4} *F+yt—dr+By+12=0
i 2 B = e
(4 (-3 -9 ;
} \;’< 34. The system of lingar equations —7/,
Xl _q -2 briH = 2974
s EtAy—z=
e = e Lo 2
32. 1f the 2nd s5th qp4 gtk terms of a Ar—y—z=0 ‘E:]
non-constant A.P. are in G.I., then the A’ O
T Aalog , . W——
common ratio of this G.F. is : T ”‘JL d ——
rHy—AL=
o e | =0 ZL‘D + (%)
: = — has a non-trivial solution for :
) 5 D =0 e
__'-__.____-_-_—.‘ ctly one value of A
- —£L =0 (1)  exactly
@ 1 O , 2c ) D
B (2} exactly two values of A
4 "'1 ) (3} exactly three values of A
(4) infinitely many values of A

4 35 e

F/Page 7




38.

The eccentricity of the hvperbola whose

35. If fix) mrl - | =3y, x#0), and length of the latus rectum is equal to 8 and
s the length of its conjugate axis is Equai ta
S={xek: fix) =fi=2) g BHE half of the distance between i b 15 0
i1 contains exactly one element. ; f’L
(2) contains exactly two elements. 1 }/ ﬁ;_,.
_ W F P
{3) contains more than two plements a )}/’/
(4) s antmph set. r}“b
o (L , P
il - \ 1 rd
L
. X j
=i +tantyx ' then log p {
36. Let 1+ tan®y: L 51 e
s _J:.:aﬂ AN O
is equal to : l‘k Wk AR
rl.
o (D :
5 1
dee 1 (4) 3 /,j:,
o - L .
(3) 1 Uﬂthﬁ) : 15:,, J I?-_L X
2l ) (£ Qe
o s
39. II the standard deviation of the numbers
2 4 3i sing 2, % aand 11 is 3.5, then which of the
37. A value of § for which T—_Zx;ﬁ is following is true ?
Pure!}r imaginary, is ; -"L'_ 7(
& (1) 3n-3Za%83=0
s i 1>< o
e J"?r — AN
e 3
s 1[ 1 ] j' (2 ~34a+91=0 N j—
hf'b‘” Q==
© =eR
@) s [ )<' /i} (3) 3a*-23a+24=0
il W
Y (4) a2 el a B
(4) 3 k Py - ) 26 O lh
F/page® . B 2.4 ' AL
A, 2+ ’Sx..,‘%r 1 gl 2
S 1\ A
‘ R v ]
w R Y




2x1? 4 Sx
to -
E
(1) 10 i
{15+x3 +1}

(2) —___ﬁ__

40. The mmgmll 5 dx isequal i

43,

is

a -3
@ -2
o §-3
@ 73

- —h = =
Let a, b and be three unit vectors such
o ffus oy g i
thatux[bqu=§(b+c]. 1f

LY

- -

b is not parallel to ¢, then the angle
il iy

between 0 and b is

gy L >
(2) —; _.i
o T ‘Sd




. A wire of length 2 units is cut into two | 48, If the number of terms in the expansion of
parts which are bent respectively to form
a square of side=1x units and a circle of (
radius = r units, 1fthe sum of the areas of
the square and the circle so formed is
minimuam, then : :

1-2%4 %Jﬂ" x #0, is 28, then the sum

X T
of the coefficients of all the terms in this

expansion, is :

1) (@-me=mr : (1) 2187
!.2} x=73r Lﬂrﬂ?’ {2) 243
@ 22x=r 5 e — I (3) 729
(4) 2e=(rrl)r ) 64

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

the plane T—y+2=3 measured along the oo T ane ) =
|.'inﬁx=ytfzi§r¢. flx}=tan" L iy | [EJ
(1) iﬂﬂ@ An::rrmﬂltﬂ_y=ﬂ.r}atx=€alsnpasm
(2) —1% - through the point :
20 ir
i A o (02) :
g L @ (5]
47. 3 | m [%,U}
Mgu:@ﬁ __‘E-.’:} (0, 0)
g For x e R, f(x)=[log2—sinz| an
4 a3 e ,._fEx}=-|n52 sint| and
B 8lx) =f(f(x), then

g'(0)= - cos(log?)
: is differentiable at x=0 and
go= = pfiog?)

¢ is niok differentiable at x =0




5.

52,

Le (AL
u-.t twor fair six-faced dice A and B be
e sSimultaneously, [f E

. . s the event
that die A shows up four, £

that die i shinwg el
o . SOOWS i bwo and EH- is the event

Sum of numbers on both dice is
odd, then which of the following
sEtements is NOT true ?

1 S ; ;
M) E,and £y are independent,

- : :
(2) £ and E5 apa independent,

(3)
()

Ey E; and E_are independent,

£y and Ey are independent.

5a —b
Ik [ 3" 2] and A adj A=A AT, then
50+ b is equal to -

(1y = il
@ 13 .

w -1 ST :

The Boolean EXpF {?ﬂﬁvg: -

5d4.

55.

56.

| =

The sum of all real values of x satisfying

the equation
P ydy =0 >
[1‘2—5_L i 'lﬁ'\- e P
i #_,:;:tﬁ
{1 4 (e
LoX
(2} & o o
1 -h_ L*l
@) 5
= o

3 e

i P Fle o A i
™
A QR r% 5

The centres of those circles which Shick?
the circle, 22 +|I-|l2 e 5.':’—4=~I:E\-_

externally and also touch the r-axis, lie

on "'E_.ﬂ - -)L"“S @’
b,

{1} an ellipse which is not a circle.
(3} @ parabola, o 5

(4) acicle ' ){D *E
G-

1§ all the words {with or without meaning)
having five letters, formed using the fetters
of the word SMALL and arranged as in a
dictionary; then the position of the wond

SMALL s af "S5y
e A

Of‘

{2) a hyperbala,

{l:l Eg!ll
{2 zand
{H:I suth

{4) ash




59, [If one of the diameters of the circle, given

; : ]
A 1755 1 B [ R 7 T T e
Ay IE“::I T e | is equal by the equation, x*+ 1" =41+ b= 12=10,
FHy " i J .
bov s is a chord of a circle 5, whose centre is at

l'a>, { =3, 2), then the radios of 5 i8:

I

A
=1

'\C>.I/ s
ﬁ/ (1) 02\ (1 53 s
% 3 e
))J b {"». ;{\R\] g X

: 4
0 g i I 4
\1’4\. e k= )yﬂ_vﬁ (3 10 f/j‘)}} trrb
(3) Flogr-2 % ‘ . 5 ’f’t{ - {fﬁ
o

r'ml L

-

18 z’ s
o . Vs
O 73
%’ e}u }L} J& 6. Aman is walking towards a vertical
:...;L e in a straight path, at a uniform speed. A
& certain point A on the path, he observes
58, If the sum of the'first ten terms of the series that the angle of elevation of the top of the

; X 332 +r, 23.1';. Mol 3 . i pillar is 307, Afrer wa.nlking tor 10 minubes
; 5.] L 5 = -r[aLE i :nrﬂ!-:. in the same direction, at a point B,
P o : e ubserves that the angle of elevation of
i5 — my I.hen/ils eijual to the top of the pillar is 60F.

(glJ@zf@ Q¢ zt:l{;“::““w by hin
: |:.1]' 101 ﬁ %ﬁ%

SPACE FOR ROUGH WORK
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| L
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PART C — PHYSICS

ALL THE GRAPHS GIVEN ARE !
AND NOT DRAWN TO SCALE.

61. A uniform string of length 20m is

suspended from a rigid support. A short
wave pulse is introdurced at its lowest end.
It starts moving up the string. The time.
tken to reach the support is :

(take g = 10 ms?)

1s
.'lu'l-is
J2s

2w s

@
(3)
(#)

A person trying 0 lose weight by burning
fat lifts a muflﬂk—guphﬂwtnf
1 o 1000 fmes. Asgsume that the potential
ach time he lowers the mass
1 cill The vise
is dissipated. How much fat w
1: considering the work done only when
t:e waight is lifted up ? Fat supplies
3.8 % 107 ] of enefgy pet kg whn;:h ia ]
.I 1 to mechanical energy with a

converted % e
20 efficiency rake Take g =98
5,1 “'}I"?)

o
J3
S

62.

(13 g45 =10 kg

(2) 989 1077 k8

(3) 1289%10° kg

w

Horizontal
Surface

(1) 02and @E:Q’TM 4
—M and 65 E g

¥,
w'a 0.20 ,3:21 6.5 m k
L e i ;
4‘%’4] 0:2 and 6.5 m

..Q

—

(4) 245% 10~ kg

SPACE FOR R
g i
————

=

F/ Page 13
| 5

e

TR

SN G130 X2 oS

Tk 4
OUGH WORK

Ik




y L5~

-

b#

>

64. Twoidentical wires A and B, each of length | 67. The temperature dependence ohte
‘I, carry the same current [, Wire A is bent of Cu and undoped Siin the termperattire
into a circle of radius R and wire B is bent range 300-400 K, is best described by :
to form a square of side @', If B, and By (1) Linear increase for Cu, exponential
are the values of mageretictield at the : i
increase for St
centres eof the circle and square
R cutivohi e it i Ba i.. (2) Linear increase for Cu, exponential
; By decrease for 5i.
! 122 i
(1) 6 (3} Linear decrease for Cu, linear
5 5 Pr (S decrease for 5i.
r . _L - 1 |
T fa—j‘]:"’ (4) Linear increase for Cu, linear
(3 5 increase for Si.
By2 &J
5 T T 7 \¢
{4) 8 D '\Ffﬁ, Choose the correct statement =
(1) In amplitude modulation the
65. A galvanometer having a coil resistance . i 4}
J frequency of the ]'ngh frﬂquénﬂ‘}'
of 100 0 givesa full seale deflecton, when CATTier v.-aw. iz made & i
= e LT £ i i T
a current of 1 mA is passed through it. roBarbGn i e l_nfd‘-’ﬂ(:f}’ 3
The value of the resistance, which can i.u.ifﬂ si :al g L : g
convert this galvanometer into ammeter i SRR
giving a full scale deflection for a current (2) In frequency modulation the
of 10 A, is : = amplitude of the high frequency
(1) 20 R — 1\} J 1—- carrier wave is made to vary in
(2 0110 .-1:_ v 1 " P\ proportion to the amplitude of the
s ey audio signal,
3) 4 — \=1°hA
HiJS —— ; ;
0. 'I-—--_—r ‘.Oﬁ &31' (3} In Teq;em{}' modulation the
: amplitude of the high
y An obgerver looks at a distant tree of carrier wave is e
66. : il i ek Afrier wave is made o vary in
might'mm witha telescope o maﬁ“i}'m}] proportion to the fre
e a0, To the observer the trea il quency of the
PﬂwEr o : : audio signal,
s - ! ;
?1!:;Pea1ﬂ imes nearer {4) In amplitude modulation the
: = amplitude of the h
{E} 20 tine? e carri ; i fgh fleqmcy.
g) 20 Gmes neares 1er wave is made to\vary in'
©) 0 s e proportion to the amplitude of the
(4) audio signal. ' i
SPACE R
= ‘E FOR ROUGH WORK
Fvage | g T

£
ﬂ',r::_ﬂ“
7

v S : :




\E,ﬂ 'b[n/ ,_}-E_Eﬁz{ Y - -1

: ]
. Half-lives of two radicactive eleM+

A and B are 20 minutes and 40 minutes,

respectively. Initially, the samples have

equal number of nuclel. After Bl minuates,

the ratio of decayed numbers of A and B
; muclei will be :

) 4:1

oy 1:4 =
i3 HErd

4y 1:16 ./’“

70.  ‘m’ moles :ghrrﬁdeal gas undergoes a

process A—B as shown in the figure. The

maximum temperature of ge-during
il be : Lo

3 ",‘f% 3

B

An arc lamp requires a direct current of
10 Aat 80 V to function. If 1t 15 connected
o @ 220 V (rms), 50 Hz AC supply, the
sarios inductor peeded for it to work is
close o

(1) 008 H g :
(2) 0044 H ?LF"" ~T Q’ 5
m 0ossH ol N 4\
) 80H Q'C’ A <%

A pipe open at both ends has a -
fundamental frequency fin air. The pipe
is dipped vertically in water so that half of
it is in water, The fundamental freque

of the

column 15 now &
3
T ,-——]Jd-—-._ "

Py
TR I g_}q
=
o Lk I3
“‘lﬂhﬂnnfﬁmhn]ﬂ ﬂfr“'-“:



74. A combination of capacitors is set up as
shown in the figure. The mﬁg;ml'ude ol
the electre field, due to.a point charge O
(having a charge equal to the sum of the

charges on the 4 uf and ¢ uF capacitors),

at a point distant 30 m from if, would |

equal
E

4uF
i

4 N

‘!]"r Jad) N,."'(.

(2} 420 nyC

(3) 480 N/C

() 240 NSC
g

A\ datt— “‘Q;
,__,_Ff"ﬁa P

Arrange the following el:—.‘rtrr 3&.
radiations per quantum in the order of

i s’{b

B Yellow light

75.

increasing energy -
i
A 2 Blue light

o
s
0 Xera 0 Radmw-ave.

' G

(1) ABDC
() CABD %’;‘fﬁ;

"

(=)




| 79,

Lo

~ refractive index of glass of a prism b

F/Page 17
4

®
(3) :L‘
(4) I'J

"Tu#"": j[l- ig et
I ﬂ*’tfﬁu nt for dgfrm:natmn n‘}.k -

i — 4 plot, it was found that a ray incdent
at angle 35% auffors a deviation of 40° and
that it emerges al angle 79° In that case §
which af the following is closest to the K

maximum PUSE[L\IH value of the rgiractiw
index 7 k\\ g"’i
{1y 16 o 51

@ 1ie 1) = ~J

"

(3)
(4) 1%’7}




rit ork

82, Radiation of wavelength 4, is incude
a Ph-ﬂl‘ﬂdeﬂ. The fastest emitted electron

has speed ¢, If the wavelength is changed

to 3—", the speed of the [astest emitted
4 T
electron will be :
(1) £ ff; L i
g
AT @ - I,[i)z L&) i
0

X 7°0
T i
83. A particle perfarms simiple harmonic

motion with amplitude A. Its speed is

f.fD trebled at the instant that it is at a distance

?_Eli from equilibrium position. The new

ampitdagfﬁﬂﬁﬂ ﬂ?@l is:
3
'{”h Pjﬁ;’&ﬂ O
RN
@ G
(4) _: JA |
== ‘ﬁ;‘; SPACE FOR. e

£

LS

upea.it-inl'
figure:



#5.

comstant volume, respectively) ; q
A <

Lo~ ~Cix

An ideal gas undergoes a quasi static, |

reversible process in which its molar héat

capacity C remains constant, 1f during ﬂﬁE [
process the relation of pressure P and |

volume Vis given by PV = constant, then

" is given by (Here Cp and €, are mﬂlﬂﬂ
specific heat at constant pressure and.

- {0
. Cp—C
(2 n -5,
@) ==
C-Cp

(4} 1:-&

Asmwgiugeujmqptﬂbfuﬁmm
a circular scale with 50 divisions is used to
measure the thickness of a thin sheet of
Aluminium. Before starting the
measurement, it is found that when the
two jaws of the screw gauge are brought
in contact, the 45" division coincides with
the main scale line and that the zero of
the main scale is barely visible. What is
the thickness of the sheet if the main scale
reading is 0.5 mm and the 25" division

; in scale line 7
coincides with the WIESS( - 'P‘
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(4) 0.75 mm v

: ,ﬁmvmmgo It is kept on two

rails AB and CD which are placed

. Wﬁrﬁaﬂf (see fl.gl.'lm}.a with its axis
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figure). It is given a light push so that it
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