(;; PART A ~ CHEMISTRY T A —~ TErEE e
% .‘)
) . v
X )\l(\_ A strecam of electrons from a heated | 1. TH 7o freame ¥ el Toiged ¥ &
(3} ) filament was passed between two charged V esu & favarR W @ T e[ @@ &
O plates kept at a potential difference V esu. o 9 O S ® 1 afE shEgE % e A
S®(ZS If e and m are charge and mass of an HEfd AWM e T mﬁ?ﬁh/z\ﬁ%ﬁ'ﬂﬁ@
N (iJ electron, respectively, then the value of forge )1 fear SR ? (9@ Solee@ @ 9
> h/A (where A is wavelength associated Tt Teed AR)
*" with electron wave) is given by :
T\(\J (1) 2meV (1) 2meV
S0 ) g \
li (2) meV (2) eV )//(\I\,Q \[
T (3)  J2meV ‘ (_//ﬁﬂm—v > 7 Xfl)
U XQ"{ (4) meV (4) meV
AT
7\% 2. 2-chloro-2-methylpentane on reaction AITTA § 2-F-2-Afued=d, wifeam
3 with sodium methoxide in methanol NATARS & Ty Afafshar Fth 'é‘rﬁ% :
yields :
CHj; CH;
| I
(a) C2H5CH2C - OCH3 (a) C2H5CH2C - OCH3
! I
CH; CH,
O
(b) C2H5CH2(|Z=CH2 (b) CZHSCH2(|Z=CH2 A\ . ok
CH3 CH3 \L/ ()U
C™ N
\ ™
(©)  CHCH=C—Cly (©) CHsCH=C~CH Voo
, i
CH; )af&//// CH, Of>/
(1) (@) and 9 (@) (0 S
/7 l
(2)  (c) only (2) " ()
(3) (a)and (b) (B)  (a) @ (b)
(4) Al of these @) FTHIaf
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3.  Which of the following compounds is | 3. 1% % ¥ %1 &1 difire wifcaes qon WiAfes
metallic and ferromagnetic ? (e i) &2
(1) GO, (1) GO,
(2) VO, 2) VO,
’ r_
(3) MnO, ZL\ z 1B Mno,
(4) TO, Z 4) T,
7 /Q
4. Which of the following statements aboul | 4. 79 T & el & ey § f= § 9
low density polythene is FALSE ? I H HYA T ¢ ?
(1) Itis a poor conductor of electricity. (1) Ig forgga <1 € =me 2|
(2) Its synthesis requires dioxygen or a (2) THH SRS STeal WIS
peroxide initiator as a catalyst. ERIEsPER (YR ) IATH o6 ®9 §
R |
(3) It is used in the manufacturc of (3)/?1%{%2 (aTRY), sw=-fom, anfg &
buckets, dust-bins etc. e H Jg Bt ¢ )
(4) Its synthesis requires high pressure. (4) THE GRINV § I @ i TR
B2 |
\ﬂL
g
5. For a linear plot of log (x/m) versus log p | 8, ®wia~sfa® sfywnwo wwardt aw @
in a Freundlich adsorption isotherm, log (x/m) T log p & oA Eiw & W@
which of the following statements i8 @ % fou fre ° @ @9 W % T R0 J
correct ? (k and n are constants) (k991 n e §) wv?)
L
(1)  1/n appears as the intercept. (1) 1/n3<WC % €9 3T B L\ ~
N~y
/@/Only 1/n appears as the slope. (2) WE1/n%9 S TGH L
(3) log (1/n) appears as the intercept, (3) log (1/n) TR & 9 H 7@ B |
(4) Both k and 1/n appear in the slopo (4) kA 1/ SN € 9 S H ST )
term.
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6.  The heats of combustion of carbon and | 6. e A HEHA HAGIIESS hi &7 HHF FHAI:
carbon monoxide are -393.5 and —393.5 A —2835 k] mol~1 %1 el
~283.5 k] mol 1, respectively. The heat ﬁFﬁW@g Tt G O (kJ ﬁ) wfg et e
of formation (in k]) of carbon monoxide |, ¢

ermole is: DR 1A {
P ' (e _ Mb
(1) 676.5 AT :\/@ (1) 6765
(2) -—676.5 (ot 'L (O (2) -676.5 -
(3) -1105 — %110.5
Y y
(4) 1105 (4) 110.5

7. The hottest region of Bunsen flame shown /7. 9§ T PR A g9 oW % Falfies T

in the figure below is : TR
region 4 s 4
region 3 {1 3
region 2 e 2
region 1 W 1

(1) region 2 gy GwE2

(2) region3 ) TsH3

(3) region 4 3) TeH 4

(4) region 1 4) 1

8. Which of the following is an anionic | 8. FH# @ T T TEhE feewi § 7

detergent ?
(1)  Sodium lauryl sulphate W R e
(2)  Cetyltrimethyl ammonium bromide 2) Wfecagmafye swifm smes
(3)  Glyceryl oleate 3) foefa sifag
(4) Sodium stearate (4) afean wiee
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18 g glucose (CgH;,O) is added to | 97 18 g /&M (C,H,,0,) F1 1782 g Wl #
178.2 g water. The vapor pressure of THetrn < €1 39 Seha faea o T s/
water (in torr) for this aqueous solution 1 a9 4 (torr H) BT :
is / Y
) b \
(1) 76.0 \\\ H’ 4 1) 760 A (/?“
L .
Q) 7524 — ({ o 2) 752.4 ™y — T -
r% 1~ '
\\ } '
3)  759.0 3) 759.0 ) (o L X
- 0 e
4) 76 4) J -6 ? - &
< 1o |
=
10. The distillation technique most suited for | 10. H@TE@"T'& 'ﬂﬂﬂ?ﬂﬂl’s’ (A= R) § fiaada
separating glycerol from spent-lye in the TUF HE ok fAY Fad IugH e fofy
soap industry is : ' g \ ‘
(1)  Fractional distillation ' W\—rﬁ SINEE
(2) Steam distillation (2) ™ 3AEA
(3) Distillation under reduced pressure (3) HHHI T T IHHH
(4)  Simple distillation (4) UHM FHIA
11. The species in which the N atom is in a | 11. &% Tieis, TaH N W1 sp Hertor i sTereel
state of sp hybridization is : LESWIE
(1) NO; @-No, &
- - '
(2) NOj 2) NOj; @w /
N (B
3) NO NO
(3 NO, B No, A
(4) NO, (@ Noj
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12, Decomposition of H,0, follows a first
order reaction. In fifty minutes the
concentration of H,0, ‘decreases from
0.5 to 0.125 M in one such decomposition.
When the concentration of H,O, reaches
0.05 M, the rate of formation of O, will
be :

(1) 6.93x10~% mol min~1!
(2) 266 L min~lat STP

(3) 1.34x1072mol min~1
(4) 6.93%1072 mol min~!

13. The pair having the same magnetic

moment is :

[At. No.:Cr=24, Mn =25, Fe =26, Co=27]
(1) [CrH,0)P+ and [Fe(H,0))2*
2)  [Mn(H,0)?>* and [Cr(H,0) 2t
(3) [CoClL)>~ and [Fe(H,0) J**

4)  [Cr(H,0)?* and [CoCl,J?~

14. The absolute configuration of

N

@H%@H
Hﬁ -l
0ol
N 3
is:
1) (5, 3R
) (25, 39)
3R, 3R)

(4) (2R, 39)

2. 11,0, 1 faeed oF wum Fife F sfufEn
/& am fae v wER % e d 1,0,
T HE TEHT 059 0,125 M B @I 1 T
H,O, & T 0.05 M w=d ¥, A 0, %

& @ R Voot ‘,//L/L‘
wn 0L
X~ '
‘ ~Nw” f
nd
(1) 693%10% mol min o L
(¥ 266 Lmin~! (STP W) '
: 'R
(3)  1.34x10~2 mol min~ . ,
Al
4) 6.93x1072 mol min ™" (h‘/. - 2 -
N

13. The TEaF oTu w A R

[At No.: Cp=24, Mn =25, Fe =26, Co=27]

Mcf(@m“ T [Fe(HO) g

2y Mn(H,O)J2* 71 [Cr(H,0)2*
(3) [CoCl P~ 1 [Fe(H,O) P+

4)  [Cr(H,0) 2+ T [CoClL2

14, feu m At = frodm frama &

CO,H

H-——OH

H——C| C
CH,

(1) (25, 3R)

{7 (28, 35)

(3) (2R, 3R)

(4) - (2R, 35)
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18. The pair in which phosphorous atoms | 18. 398 ™™ 59 wremRe wEmEt w wnE

have a formal oxidation state of +3 is: SHTereieRTur ST +3 %, ¥ :
(1) Pyrophosphorous and (1) ERIERERRY Fo TENERRR e
hypophosphoric acids R %‘\Ql? S : Qﬂ/
ypophosp AN Ay
(2)  Orthophosphorous and (2)  STMUTHRRRY qel TEIRRIRE s
hypophosphoric acids \\‘L(/ l J/})?O”/
(3) Pyrophosphorous and (3) IRRIEEHIY de1 TRRIEEHIE TS
pyrophosphoric acids - '
(4)  Orthophosphorous and &)/ @M LRI W
pyrophosphorous acids w0,
b7 -
19.  Which one of the following complexes | 19. = & ¥ 1 W1 SHir<ied YT FHE@EA
shows optical isomerism ? yef¥fd e ? |
(1) cis[Co(en),CL]Cl - Ms[Co(en)ZCIZ]CI h/\\ﬁ A
(2)  trans[Co(en),Cl,]Cl (2)  trgns[Co(en),CL,]Cl
(3) [Co(NH,),CL]Cl - , [Co(NH,),CL]Cl v«
b
Al .
(4)  [Co(NH,);Cls] o (4)  [Co(NH,);Cls] >
(en = ethylenediamine) (en=ethylenediamine)

20. The reaction of zinc with dilute ancz/(‘ 20. \ qg1 9 Wﬁzm e & Y N& &
concentrated nitric acid, respectively, rfufonan gTT FHweT: 3 B ¥
produces : ;
(1) NO, and NO (1) NO, @ NO
(2) NO and N,0O (2) NO @ N,O
(3) NO,and N,0O (‘C%)/NO2 agr N,O
(4) N,Oand NO, (4) N,O @4 NO,

F/Page 8 | SPACE FOR ROUGH WORK / T% & & feTg s
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Which one of the following statements | 21. & F gy H T weRl 5 9 SR W Th
about water is FALSE ? NAE? '
(1) Water can act both as an acid and (1) S, 3T U1 GRS S Bl ®Y T &
as a base. WEFAC!
(2) There is extensive intramolecular (<) THh T yreee | fawdiol oid: ST
hydrogen bonding in the condensed RIS Y B g
phase. ' ' '
(3) Ice formed by heavy water sinks in (@)/‘iﬁwmw T STl B gl
normal water. 1
(4) Water is oxidized to oxygen during () JRREIU H o AR BAT
photosynthesis. SRS <l
22. The concentration of fluoride, lead, nitrate | 22. HfﬁT"I'ﬁ EIKS] AT St Yites H WiRES, 9,
and iron in a water sample from an T AU I ﬁmm 1000 ppb,
underground lake was found to be 40 ppb, 100 ppm A1 0.2 ppm W TR e
1000 ppb, 40 ppb, 100 ppm and 0.2 ppm, & e 7 @ foreet 3= a9 1 9
respectively. This water is unsuitable for T2
drinking due to high concentration of : |
(1) Lead (;)/a*g
. /;/
(2) Nitrate ) TEE
(3) Iron @) EE
(4) Fluoride (£) TINES
23. The main oxides formed on combustion of | 23. &I % aNf¥sd & Li, Na IMKF T W
Li, Na and K in excess of air are, EECCIG) q&a Q'IWI"&'% AT ©
respectively :
(1) LiO,, Na,0, and K,0 () LiO,, Na,O, a1 K,0
(2) LiyO,, Na,0O, and KO, ()  Li,0,, Na,O, 941 KO,
3) Li,0, Na,O, and KO, (3)  Li,O, Na,O, 741 KO,
(4) Li0, Na,0 and KO, (). ~1,0, Na,0 921 KO,
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29. The reaction of propene with HOCI | 29. Wi =t HOCL (CL,+ HZO) o T Stfshn
(Cl,+H,0) proceeds through the fora wezrad! | YR T B S, T T
intermediate :

(1) CHz-CH*= CH2 Cl (1) CH;—~CH*-CH,~-Cl
(2) CH3-CH(OH)-CHj3 (2) / CH;—CH(OH)-CHj

(3) CHz-CHCI-CH; (3) CH3—CHCl-CH;

(4) CHz—-CH*-CH,-OH (4) CH;-CH*-CH,-OH

30. The product of the reaction given below | 30. < 8 sifufsran & fow Seare &
is : '

1.NBS/hv 1.NBS/hv
— — -
2. HyO/K,CO4 2. HyO/KyCO4
OH OH
) g g g
Yy 1;/ 7
CO,H CO,H
®) @ ®) @
(4) (4)
°)
yax Y
F/Page 12
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PART B — MATHEMATICS

Two sides of a thombus are along the lines,

YT B — Tifurd

31, AR w wEgdE ® 9 e, el
x-y+1=0 and 7x—-y-5=0. If its x—y+1=09q 7x—y-5=0 % fgm # ¥
diagonals intersect at (—1, —2), then a1 39% fawv fog (-1, -2) R gfrsss
which one of the following is a vertex of FA ¥, 0 39 guegys w1 e 9 | ee-w
this rhombus ? W2
1) (=3 -8 1) (=3 -9

1 8 . 1 8
@ 373 @ 373
23 24
3) 33 & 7373
4) (=3 -9 4 (=3 -9
32. If the 20, 5th and 9th terms of a | 32. IME Uk TR WHITR Hg &I gHY, 53 1
non-constant A.P. are in G.P., then the 99l I8 T UK FE! § €, T 39 TORR S
common ratio of this G.P. is : T W6 7AW & :
4 4
U o
(2 1 2) 1
3y L 5 L
® ®
8 8
@ 3 @ 3
33. Let P be the point on the parabola, y>=8x | 33. WWy2=8x3ﬂP®"‘:{HTfﬂ§%Trﬁ
which is at a minimum distance from the T 22+ (y+6)2=1, F F=& C ¥ FF0¥
centre C of the circle, 22+ (y +6)%=1. W E, T U I B WHIH S C § SRt Sl
Then the equation of the circle, passing o R A P WE, B
through C and having its centre at P is :
(1) x2+y2—x+4y-12=0 (1) x*+y?—x+4y—12=0
(2) x2+y2—-2+2y—24=0 (2) x2+y2—£+2y——24=0
3) x%+y?-—4x+9y+18=0 (3) x2+y?-4x+9y+18=0
4) x?+y2-4x+8y+12=0 (4) x2+y?—4x+8y+12=0
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34. The system of linear equations 34. faw e fem
x+tAy-z=0 x+Ay—z=0
Ax—y—z=0 Ax—y—z=0
xt+y—Az=0 x+y—Az=0
has a non-trivial solution for : 1 Th TS &6 B o foT
(1) exactly one value of A 1) A qE: TF 9H B
(2) exactly two values of A. (2 A % 9 Q AA L |
(3) exactly three values of A (3) A% qHd: AT AFE |
(4) infinitely many values of A. M ¥ S0 A E |
35. 1If f(x) +2f@ =3%, x#0, and 35. ’Jﬁf(x)+2f(l) =3x, x#0 & Tl
S={xeR: f(x)=f(-x)}; thenS: S={xeR: f(x)=f(-x)} §;WS:
(1) contains exactly one element. (1) ¥ et G o 2
(2) contains exactly two elements. (2) o qema: < e199d |
(3) contains more than two elements. (¢) QY e srErE g1
(4) is an empty set. (4)/ T i = 2 |
36. Letp —xli>1(x)1+ (1 + tanz\/;)jl;’ then logp | 36. HHl p :xlj-;& (1+ tanzx/;)ilz g Wlgp
is equal to : TR :
M 1 .)D/ 1
) B (2) >
2 2
® 3 o 3
@ 2 @ 2 m 45 >
F/Page 14 SPACE FOR ROUGH WORK / 1% &t & forg TT/ )’Ll '
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A value of 6 for which 2 +3i sin_ﬁ is

61 a7 e A Forrep feg, 2.1 31 8100 yf,

37.
1—2i sind 1~ 2i sind
pusely imaginary, is : | FIEE T,
T T
| 7 M 7
NG 13
() sin |- (2 sin|o
(1 (1
‘ Sim — n —=
) («%) 0 A [ﬁ]
w 7
@ 3 @ 3
38. The eccentricity of the hyperbola whose | 38. 3§ siftatacr, foger Tfvcia & ofwf 8 §
length of the latus rectum is equal to 8 and A1 Torrsh @l iy ) T sawy i
the length of its conjugate axis is equal to % ot g0 T ot R, Y kA 4
half of the distance between its foci, is :
= =l
n F n F
2 2
@ & ® B
CNE] B3 3
4 4
@ 3 @ 3
wr o _
39. If the standard deviation of the numbers | 39. 3fc HE&wRH 2, 3, a q91 11 &1 AT firwewm -
2, 3, a and 11 is 3.5, then which of the 35 AffAasR-wam ¥?
following is true ? _
(1) 3a%2-322+84=0 (1) 3a2-322+84=0
(2) 3a%-34a+91=0 })/Qaz—34a+91=0
(3) 3a2—23a+44=0 (3) 3a2-23a+44=0
)> (4) 3a2-262+55=0 (4) 3a®-260+55=0
T F/Page 15 SPACE FOR ROUGH WORK / 1% &td & fote srie
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‘/‘

9w -4 -5
2, 7

SPACE FOR ROUGH wo’lju( / % W %

) 9 ﬂ? “L.;M*{
0, g fq-2)HE
G2 e

12 SXC) : 27[12 1’9
40.. The integral 7 dx isequal | 40. HHERA = 5 dx TR g
(x_5 FRpv ])' (,1 + a0+ ])
jto :
1) ———g+C (1) L +C
5,30 5. 3 .
2(x%+27+1) 2% +2*+1)
5 5
2 ————s+C 2 ~——+C
5 3 5 3 B
2(x%+x°+1) a4
(./
() ————+C 3) T +C
5,.3 5.3 .
2(x*+2+1) 2(x%+2°+1)
0 .5
4 —* _4c 4) r  _+C
5. 3.1\ 5 3 2
(x X +1) (x +x +1)
where C is an arbitrary constant. ST C U WD TR T |
41. Iftheline,x;3=y+12=z+4liesin 41. qﬁi@x—SzyaZ:z;ew
—_— . 2 —
the plane, Ix+my—z=9, then 2+ m? is x+my—z=9H fed §, @ 2+ m? TR T :
equal to : ‘
(1) 18 @y 18
) 5 A,Zj/ 5 |
@) 2 3) 2 %
(4) 26 (4) 26
. 4
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42,

43.

44,

If 0=<x<27; then the number of real values
of x, which satisfy the equation
coSsx +cos2x +cos3x + cosdx =0, is :

(1)
(2)
(3)
(4)

W W N ;o

4

The area (in sq. units) of the region
{(x, y): y2>2x and ¥+ yzs 4x, x=0, yBO}

is:

URESS
@ 7-t2
@ 73

- - -

Let a, b and ¢ bethree unit vectors such
- " T

that g x[b X c]=.£23 [b + c}. If

- -
b is not parallel to ¢, then the angle

- R
between a4 and b is:

42, AE0<x<27r §, @ x % I aArEfereh Al i
& S THIH
cosx +c082x +c0s3x + cosdx =0 Hl HIE

AT, T

1) 5
2) 7
: 9
R
43. &
{(x,y): y2>2x g x 2+ yzsy4x, x=0, yZO}
w1 8% (T sHEEl H) 2
.
/w )
T 22
® 775
w 73

44. W;,—b)w??ﬁﬂ@mm%ﬁ
zx[Z}x?] f[b+c}%l afg

bC FTIRATL @ 4 aw b F
WW%:

M 3 m 3
21T
@ = e ,
S 57 X
@ = G % 23,-(3’((5
3 % / ’
(4) 74_ ?\g )( '7)
2z
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45.

46.

A wire of length 2 units is cut into two

‘parts which are bent respectively to form

a square of side=x units and a circle of
radius =r units. If the sum of the areas of
the square and the circle so formed is
minimum, then :

(1) @-mx=ar
(2) x=2r
B) 2x=r
4) 2x=(mt+4)r

The distance of the point (1, —5, 9) from
the plane x —y +z=>5 measured along the

line x=y=zis:

1) 10J3
10

@ 7

o =

4) 3J10

If a curve y=f(x) passes through the point
(1, —1) and satisfies the differential

equation, y(1+xy) dx=x dy, then f [— %)

45.

46.

47.

2 TG @el Th TR bl &1 HFN § I H 3%
HERT: x IHE VS Al S a1 ¢ SRE O
Tt ¢ 3 T H W W 7 | At o ) i
T G o QGG 6T A A €, A

1) @-mr=m
@ x=2r
(3) 2x=r
@) 2x=(m+4)r

fig (1, -5, 9) % 990 1~y +2z=5 G TT
{ﬁﬁ@x=y=zﬁﬁ?ﬂﬁﬁ@%,%:

1) 1043
10
. N
20
@) 7
(4) 3410

e W o y=f(x) |g (1, —1) ¥ BB ST
T AU I FHIH y(1 +ay) dx=x dy

mgqm%,aﬁf(_ %JW%

is equal to :
4
M -~z
2
@ 3
4
G 3
2
‘ 4 — 3
F 5age 18
-t
-3
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I the number of terms in the expansion of | 48.

(_2. 4Y .

'T— =+ = |, x#0, is 28, then the sumn
\ X 2

of the coefficients of all the terms in this

expansion, is :
1) 2187

2) 243

(

)

3) 729
4) 64

49. 49,

Consider

f(x)=tan‘1[

1+ sinx ( W]
- ,xe |0, —|
1—s1nx] 2

A normal to y=f(x) at x = % also passes

through the point :

(1= 24 4 we0 v v
1 T 28 ¥, o 39 e o A avft o
¥ T[OTRT AR
©*

MEW

(2) 243

(3) 729

4) 64

R (e A (5

T @R &I y=f(x) %ﬁgx=—q¢
@awﬁwﬁmﬁg@sﬂ@mymﬁq

(}(05
lk w () 5\

277'

J
d

0,

c\lq

o |
o (&
(

| T T
o (20 A7 SR
@ 0 0,0) 7Y
(CX 7y
16
'50. For x e R, f(x)=|log2—sinx| and |50, x e R & AT f(x)=|log2~sinx| qAI CG@f
80 =f(f(x)), then : §) =) & M : 12
(1) g'(0)=cos(log2) () g’(0)=cos(log2)'%l
2) g'(0)=—cos(log2) 2) g'(0)=—cos(log2) B!
(3) g is differentiable at x=0 and @) x=0 W g KA g au
g'(0) = —sin(log2) ¢'(0)= —sin(log2) ¥
(4) | g is not differentiable at x=0 @) x=0 W g SR F&l %E;r
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51. Let two fair six-faced dice A and B be
thrown simultaneously. If E; is the event
that die A shows up four, E, is the event
that die B shows up two and Ej is the event
that the sum of numbers on both dice is
odd, then which of the following
statements is NOT true ?

(1) E, and E, are independent.
(2) E, and E, are independent.
(3) E, E, and E; are independent.

(4) E, and E, are independent.

52. A= [53“ _zbJ and A adj A=A AT, then
5a+bis equal to :
1) 5
@ 4

(3) 13

53. The Boolean Expression (pA~q)vqv(~paq)
is equivalent to :

(1) png
(2) pvg
3) pv~g

4) ~pnrq

51.

52.

53.

A 8 AT D heThid U A A1 B U § B,
g IS T A G E, U A T AR §
ST SR ¥, T E, TR B W 2 ST g §
& T T B, T W TSN el west §
&1 A foom ewid @ Fea & @ -
T WA Tl ¢ 7

(1) E,®U1E, @RIl
(2) E, THE, AT
(3) Ky B, THE, ®@A T

[ RNE,wRAE 55.

50 —b ,
afz A:H 2} 79T A adj A=A AT §,

@ Sa+b TR T

Uy s

A @ TSH (Boolean Expression)
(PA~q)vav(~pag) 1 T € :

(L) pnrg
(2) pvg
3 pv~g

4) ~pnrg
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84, The sum of all real values of x satisfying

. JUERE the equation
il 22+ 4x — 60 :
o B e
CBE-T
» (1) -4

(2) o

@ 5

4 3

55. The centres of those circles which touch

54, x%ﬂﬂﬁwﬁ?uﬁwzﬁﬂeﬁw

(2= 51 + 5)"2 B
T {0
n”q"{?‘
(1) -4 | _ k0
RPN 1
@ t o 2@
ay
3) 5 @o\ ;
o -
4 3
@ 9 el

55. 39l o o, Sl I a2+ 2~ 8x —8y—4=0

the circle, x%2+y?>—8x—8y—4=0, %l W 9§ W R € 9 x-31 w R
externally and also touch the x-axis, lie 95 e €, fed €
on :
“aT# |
(1) an ellipse which is not a circle. (1) TH IeTA WM I T 2|
(2)  a hyperbola. (2) T ATwReEd |
- (3) a parabola. (3) Tk YT W
(4) a circle. : W EsiL
56. If all the words (with or without meaning) | 56. s SMALL o &R I YT hish, REEEN
: having five letters, formed using the letters I W TRl (1equl sreen ) 6
. of the word SMALL and arranged as in a TG o FHUTTHR T T, WL SMALL ST
ion) dictionary; then the position of the word AT @( L
SMALL is : o
. &
(1) 59th (1) 59
(2) s52md 2) 527
(3) 58th (3) 587
46th (4) 464
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57, lim((n +1) (n+2)...3n A is equal | 57. lim((n +1) (n+2)...3n A A
. n—)oot n2h _ n— \ n" '
to:
1 2 1
y 2 2
@ 2 @ 2
(3) 3log3-2 v(v,{ 3 log3—~2
18 18
@ @ i
60.
58. If the sum of the first ten terms of the series | 58. afg Foft
2 2 2 2 2 2 2 2
(1—3-j +(23j +(31] +42+(4§) Fo,s (ﬁj +(2~2-j +(31J +42+[4é] o
5 5 5 5 5 5 5 5
is?m,thenmisequalto: #uwmuﬁwaﬁn};m%?ﬁmw
T
(1) 101 101
(2) 100 @) 100
3) 99 By 99
(4) 102 @) 102
¢ — L
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Il one of the diameters of the circle, given
by the equation, x?+y?—4x+ 6y —12=0,
is a chord of a circle S, whose centre is at
(-3, 2), then the radius of Sis:

59. afg FHIEHT 22+ 2 —dx+6y—12=0 FW
Yad Ueh g okl Uk o190 ok 314 91 S, Foreht
FE (-3,2) 8, W1 T, @ FW S o
T

(1)

@

3)

53 |

10

4) 52

60. A man is walking towards a vertical pillar | 60. Tk SfeRi Toh HEaleR GH I W T HY vy
in a straight path, at a uniform speed. At W TH FIF 916 9 @ ¢ T W g
a certain point A on the path, he observes A Q98 G & Trat &1 3o S0 30° "o
that the angle of elevation of the top of the Tl A3 fewn H 10 e oi 9o % g
pillar is 30°. After walking for 10 minutes 9 B § a8 @YW & R &1 o i 60°
from A in the same direction, at a point B, T-H?ﬂ% H‘TB@E’}WW'QE@WW
he observes that the angle of elevation of
the top of the pillar is 60°. Then the time
taken (in minutes) by him, from B to reach
the pillar, is :
1) 10 .
2) 20 q >
|0} 4
(3) 5 Q)\/\ = \05,(3 @) 5
ro 7
N o
() 6 g }%
I'/Page 23
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PART C - PHYSICS -~

0T C — Wifaew fasm

ALL THE GRAPHS GIVEN ARE SCHEMATIC few w3 weit e ey & oilv
" AND NOT DRAWN TO SCALE. W07 & SYE TGliehd T8l &1

61. A uniform string of length 20m is | 61. 20 m Tl I THEAM 2 il Th TG MHR

suspended from a rigid support. A short Y AR T ¥ 1 gHeR e R 9 T ga
- wave pulse is introduced at its lowest end. T Tig A Gl &1 HUL SR e Tga

It starts moving up the string. The time H T AN 9 R
taken to reach the support is : (g=10ms 2)
(take ¢ =10 ms~2)
(1) 2s (1 2s
(2) 2425 @722
3) ~2s 3) V2
(4) 27V2s (4) 272

62. A person trying to lose weight by burning | 62. T WIS 9 TR F 3R i =
fat lifts a mass of 10 kg upto a height of @ o 1 g€ W S § fR Rt W e
1 m 1000 times. Assume that the potential FR A WA H g § o A= o A R
energy lost each time he lowers the mass T 1 W W IR R S Sl ot § S
is dissipated. How much fat will he use Fiftete s § oot 81 7 © o smgm
up considering the work done only when &t m il 3.8 x 107 i kg YR 8, a0 g6l
the weight is lifted up ? Fat supplies T 20% AR T # see 31 I Al
3.8x107 J of energy per kg which is TF WMIEE 10 kg% IR %l 1000 IR 1 m
converted to mechanical energy with a C m ¥F FR AR T A § 9 SHh
20% efficiency rate. Take §=9.8 ms™2: TR ¥ AW H &R ¢ (9=9.8 ms ™2 ¥)
(1) 645x1073 kg (1) 645x1072 kg
(2) 9.89x1073 kg (2) 989x107 kg
(3) 12.89x1072 kg 3 1289%10" Y kg
(4) 245%x1073 kg 4) 245% 1073 kg
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63. A point particle of mass m, moves along

| the uniformly rough track PQR as shown
in the figure. The coefficient of friction,
between the particle and the rough track

equals u. The particle is released, from rest,

from the point P and it comes to rest at a
point R. The energies, lost by the ball, over
the parts, PQ and QR, of the track, are
equal to each other, and no energy is lost
when particle changes direction from PQ
to QR.

The values of the coefficient of friction u
and the distance x(=QR), are, respectively -

close to :
x Do
h= 2 m
v | 30° R
Horizontal —— Q
Surface

(1) 02and 35m

(2) 029 and 35 m

(3) 0.9 and 65 m

(4) 02and 65 m

63. ‘m’ TETHM &1 TS f6g U1 T Q&Y 99 PQR
(fom fed) WIa @WIE | B SR Y & i
N7 T[T 4 ¥ BV PR VIS TH F AR
TET T EEF SR | 9 H 9 PQ 3 QR T
T § %Y g0 @Y I TE S s 2
PQ ¥ QR W EM a1t fawn e | ®ig Hoil
T T gl |
e 3 G x(=QR) F T T § HA: :

» Py
h=2m

il 30° R

dfev e — Q

(1) 023 35m

(2) 029 3R 35 m

(3) 029 3R 65 m

(4) 023N 65m
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64. Twoideniical wires A and B, each of length | 64. Q THFHAM di A9 B YT &} A T, H
‘I', carry the same current I. Wire A is bent gu HRT | yarfgd ¥ 1 A w1 HIge R e @
into a circle of radius R and wire B is bent TF 9 3R B H WEH 6l ‘o’ B T o
to form a square of side ‘a’. If B, and By FAE S R AfE B, 9o B, HEA: I9 K
are the values of magnetic field at the F A T F FE W IR G T,
centres of the circle and square a9 ST Ba g
respectively, then the ratio %A_ is : By
o B oo
1632 1642
o
16
&
82
2 2
4 I @
8 8
65. A galvanometer having a coil resistance | 65. T fe#Anfier % wEel # TRRY 100 Q §1
of 100 (2 gives a full scale deflection, when 1 mA MT0 FaTTed i T g8H Gol-Eohe fadd
a current of 1 mA is passed through it. frem ¥1 39 freemimet &1 10 A % THI |
The value of the resistance, which can age & T s wiady o | El_'é'% :
convert this galvanometer into ammeter
giving a full scale deflection for a current
of 10 A, is :
1 20 (H 240
(2 010 (2 01Q
3) 30 3) 34
@) 0010 (@000
66. An observer looks at a distant tree of | 66. Ut 10 m $ U TH 20 YT
height 10 m with a telescope of magnifying et 2R | S T HEYE B ?
power of 20. To the observer the tree
appears :
(1) 10 times nearer.. (1) U 10 T IH g
(2) 20 times taller. 2) UE20 TN ST
(3) 20 times nearer. 3y T 20 T U T
(4) 10 times taller. 4) L 10T SR
F/Page 26 SPACE FOR ROUGH WORK / 1% &4 % fRu W




67.

68.

The temperature dependence of resistances
of Cu and undoped Si in the temperature
range 300-400 K, is best described by :

(1) Linear increase for Cu, exponential
increase for Si.

(2) Linear increase for Cu, exponential
decrease for Si.

(3) Linear decrease for Cu, linear
decrease for Si.

(4) Linear increase for Cu, linear

increase for Si.

Choose the correct statement :

(1) In amplitude modulation the
frequency of the high frequency
carrier wave is made to vary in
proportion to the amplitude of the

audio signal.

In frequency modulation the
amplitude of the high frequency
carrier wave is made to vary in
proportion to the amplitude of the
audio signal.

In frequency modulation the
amplitude of the high frequency
carrier wave is made to vary in
proportion to the frequency of the
audio signal.

In amplitude modulation the
amplitude of the high frequency
carrier wave is made to vary in
proportion to the amplitude of the
audio signal.

67.

68.

GIEIR IR (undoped) fafers™ &
Fiqel st 3k ar9EE R R, 300-400 K
ATHM auet §, & Tord wed U ©

(1) e < ford Y s qen fafasm %

- Tl R s

,Mﬁh%%ﬁ%@awwﬁqmﬂ%s
o =emaien! weE |

(3) i ¥ ferd e e e Rafea
pksciptenich

(4) e % ford ‘it oo qun fafeem &
o & we[ |

(1) oM wiger H = N i a8

T 1 A § S | e &
| 3 % ST

gt WEer § v gt W e
T o M ¥ sgad & fare &

M F I |

@

(3) Age § IIF-Aghd il TEH
/gzwﬁwwﬁmﬁ
g & T B

AW HIgeH W I I HI aEH
T & T ¥ aeer @i fama %
M % I

(4)
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69.

Half-lives of two radioactive elements
A and B are 20 minutes and 40 minutes,

T ‘respectively.' Initially, the samples have

equal number of nuclei. After 80 minutes,
the ratio of decayed numbers of A and B
nuclei will be :

(1) 4:1
(2) 1:4
3) 5:4

(4) 1:16

20 min 797 40 min € 9 H 1 % T A
Afvenl & @I X 1 80 min % I
ATl B &7 §Y TR 1 HEA I STIUR
Byl

(1 4:1

—
%)
——
[
Py

70. ‘n’ moles of an ideal gas undergoes a | 70. '’ Ao ey g T YhH A—-B 3 3!.3(?“ g
process A—B as shown in the figure. The (fors 3l | 39 R o SN S SAfeehaH
maximum temperature of the gas during ieuich iUk
the process will be :

l_,)
[y
Wy {\
a
Pyl - N\B
1% Vo 2V V
3RV : 3 ’iLVi
@ 2nR b 2nR
9 RV 9 ﬂl.v!l
R 2 wmtssians
2) 2nR @ 2nR
9B Yo 9 Jh}/ﬁ_
3y U0 3} ot
) nR ®) nR
9 RV LAY
4) —— )" o
) 4nR ( 4nR
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71.  An arc lamp requires a direct current of | 71. U& 311 o7 EEAINK] FHE 1%1"3 80 VW
10 A at 80V to function. If it is connected 10 A 1 o= 911 (DC) =i STawaedl 2t ] |
to a 220 V (rms), 50 Hz AC supply, the IH 811 1 220 V (rms) 50 Hz Sl ama
series inductor needed for it to work is (AC) © T & T goft H @ a1 W
close to : HIAAE :

(1) 0.08H (1) 0.08H
(2) 0.044 H (2¥ 0044 H
(3) 0.065 H {3) 0.065 H
(4) 80H (4) 80H

72. A pipe open at both ends has a | 72. T R W g @ TEY & 9y H
fundamental frequency f in air. The pipe TA-GE f §1 TEY H HEAER Ih!
is dipped vertically in water so that half of TR -TTETE o T H S Sl § | 79 S9H
it is in water. The fundamental frequency 9 A~ H o g Bt
of the air column is now :

3f 3f
0 = O
(2 2f (2 2f
® f @ f
f
W3 s

73. The box of a pin hole camera, of length L, | 73. W& f-2re S & T ‘L § 9 fog
has a hole of radius a. It is assumed that e a1 39 R A TR & GHIR T
when the hole is illuminated by a parallel aTafaa §1 8% & e et 9ag | 5 wWie
beam of light of wavelength A the spread 1 forR o & safidta TR qen foa
of the spot (obtained on the opposite wall & FNT G TR A1 A AT S| 59 Wi H
of the camera) is the sum of its geometrical ATH AR b, T LEICCIR
spread and the spread due to diffraction. ‘

The spot would then have its minimum
size (say b_,;,) when :
24° 24°
(1) a=+JAL and bin= [TJ (1) a=+AL 3 b, = [TJ
() a=+JAL and b, = 4L () a=VAL W b, = VAL
2 2

) a= and by,= L ) a= W by VAL

22 22 22 22
(4) a= T and b ; = [T] 4 a= T aaq b= [T]
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74. A combination of capacitors is set up as | 74. HIRE W 4 TH IRy =l ¥ fe@mn m
- shown in the figure. The magnitude of T T forg- s Q (TSl WA 4 uF adn
the electric field, due to a point charge () 9 uF aret Huil & P AT & IR )
(having a charge equal to the sum of the % BRI 30 m 8 T Sga-& w1 TRATO T
charges on the 4 uF and 9 uF capacitors),
at a point distant 30 m from it, would
equal :
3k 3uF
4ApR I 4 MFff‘ s
] 9uF — 9 VF
[ L
2uF || 2pF |
11 N
Hr HE
8V 8V
(1) 360 N/C (1) 360 N/C
(2) 420 N/C (2) {4.20 N/C
(3) 480 N/C (3) 480 N/C
(4) 240N/C (4) 240 N/C
75. Arrange the following electromagnetic | 75. ﬁﬂmm&@—WﬁﬁTﬂUﬁﬁW
radiations per quantum in the order of i i Wy TUHA H O
increasing energy :
A :Blue light  B: Yellow light A ey B el e
C: X-ray D : Radiowave. C: X« e D : e an
(1) A,B,D,C 1) ABDC
2 CABD 2 GABD
(3) B,AD,C 3 BADC
(4 D,B,AC O\ J A ; .
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3 g T A 7 B & o feefem-

76. Hysteresisloops for two magnetic materials | 76.
A and B are given below : GREIEASCICRIEES
B B B B
WL A A A
N 7 /a
DIV )/
(&) (B) (A) (B).
These materials are used to make magnets T UeIf < ?\[Wﬁ'q IqANT faqa-@ﬁia &
for electric generators, transformer core I, TR @l hie Ta foRd-grien &
and electromagnet core. Then it is proper ig e & TAM H o s ¢ 1 79 4% Sfea
to use : Tf®:
(1) A for electromagnets and B for 1) A% 3w fae[-gwaeh & 91 B &
electric generators. Toga-Sitet # forar s |
(2) A for transformers and B for electric 2) A THA SRR H 991 B
generators. faga—éﬁiat H fora ST
(3) B for electromagnets and (3) B SR forRd-raleh G ZRAhIHY
transformers. T H o s
(4) A for electric generators and (4) AT faga- el aeT TRAHHT
transformers. T H fra ww
77. A pendulum clock loses 12 s a day if the | 77. & TgTH T 40°C TOHF W 12 s Ffiles
temperature is 40°C and gains 4 s a day if o} 21 St 8 1 20°C 99 W 4 s Ffeifed
the temperature is 20°C. The temperature A5 & S B A9EE 5 W AR e 9
at which the clock will show correct time, YIS G UGt i YT o1 (@ a-JER 0l
and the co-efficient of linear expansion CELIEE
(@) of the metal of the pendulum shaft are
respectively :
(1) 60°C; a=1.85x10"%/°C (1) 60°C; @=1.85x10"4/°C
(2) 30°C; a=1.85x10"3/°C (2) 30°C; a=1.85%x1073/°C
(3) 55°C; a=1.85%x10"2/°C (3) 55°C; @=1.85%x10"2/°C
(4) 25°C; a=1.85%1075%/°C (4) 25°C; @=1.85%107°/°C
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- 78.  The region between two concentric spheresv

of radii 4"and b’, respectively (see figure),

A
has volume charge density # = PE where

A is a constant and r is the distance from
the centre. At the centre of the spheres is
a point charge Q. The value of A such
that the electric field in the region between

the spheres will be constant, is :

K=
o 2%
o =
@ 27?:12

79. In an experiment for determination of
refractive index of glass of a prism by
i — §, plot, it was found that a ray incident
at angle 35°, suffers a deviation of 40° and
that it emerges at angle 79°, In that case

78.

79.

&= 2’ a0 b’ % Q) Th-Fnt ma o (A
<fgd) a9 &% WH 4 Mgad SMav-oE
p =é%,?l’a’TAﬁWfa€%ﬁmr'éEﬁ§ﬁ%|
el % F8 W T fag-s18w Q®1 ‘A’
9% AH S ool el & o9 % E g
THIAN TYA-&7 J

2Q
(2) W( 2 _ bz)
2Q
3) X
(3) —3
Q
4y K
@) 277'[12

Teh YA L 01§ — 5 U6 SR T hid
¥ 97 foow &1 sTuadHi e A g1 5=
e T 3 35° W a9 il W ag 40° ¥
foafea ot ¥ awr T 79 W Frm Edt 81 39
frufa & f= § ¥ *Fw O SadTi® &

which of the following is closest to the fererad W % T8 99 %?
maximum possible value of the refractive
index ?
1 1.6 1) 1.6
2 17 @ 17
(3) 1.8 3) 1.8
4 15 4) 1.5
F/Page 32 SPACE FOR ROUGH WORK / % & & fau s




.80,

A student measures the time period of 100 | 80. Teh ST Teh HlcI- TG -aIceh o 100 e
oscillations of a simple pendylum four T THY 4 9K T § R SR 905, 91 s,
.. times. The data setis 90 s, 91 s, 95 s and 95 s 3R 92 s W B Eﬁmﬁﬁﬂﬁﬂ@ﬁm
92 s. If the minimum division in the ATH HTIA 1 T\ T9 UMY T WA §HY
measuring clock is 1 s, then the reported 39 e =fed
mean time should be :
(1) 92%50s (1) 92+505s
(2) 92+18s 2) 92+18s
(3) 92+x3s () 92=x3s
(4) 92x2s (4) 92+2s
81. Identify the semiconductor devices whose | 81. = (a), (b), (), (d) e T & fF 3
characteristics are given below, in the fost wE: 6w qfleew feady &
order (a), (b), (c), (d) : iferererforr I € 2
I I I I
v % ﬁ}Z——wV HLV
(a) (b) @) (b)
I dark Resistance I 3T§I$Tﬁ’|ﬁ TRy
Intensity EEINIED]
INluminated of light St
©) (d) (d)
(1) Zener diode, Simple diode, Light (1) R e, WYRY @S, LDR (¥18S
dependent resistance, Solar cell feg< ), Giek §d
(2) Solar cell, Light dependent (2) WRRYA, LDR (TR fetre= ),
resistance, Zener diode, Simple R SAE, IR TS
diode
(3) Zener diode, Solar cell, Simple diode, 3) SR E‘Rﬁ@, Hier U, WUR0 A,
Light dependent resistance LDR (T2 fetew o) (
(4) Simple diode, Zener diode, Solar cell, (4) WIER" ‘ST@@, TR erETE, Her 9e,
Light dependent resistance LDR (e fetwew INe—4)
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82,

83.

‘Radiation of wavelength 4, is incident on

a photocell.” The fastest emitted electron
has speed v. If the wavelength is changed

to :o’f, the speed. of the fastest emitted

electron will be :

A
1) < UE%JZ
1
o - {f
1
o -
1
“4) > v[g]z

A particle performs. simple harmonic

motion with amplitude A. Its speed is
trebled at the instant that it is at a distance
%4 from equilibrium position. The new

amplitude of the motion is :

(1) 34

2) A3

@ 2Ja

[,

82.

83.

TS HI-HA T A TR H1 JHE SR
71 wﬁasﬁ@qrﬁﬁwﬁ'v’%

o et 2 A T sl s A
tfrepam Tifa 2t -

Teh HUT ‘A’ 3EH H T3 e L @l
T v T8 o qE-TA 9 %A R gl &
e ST §aeh! TR ot S S ¥ 1 T

TR A9 MR

(4) %\/ﬁ
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| 84. ot ¥ 4T ‘0 % ot xy TAH 1 O

- 84.. A particle of mass m is moving along the
side of a square of side ‘a’, with a uniform 1 T U TehEHH T, v ¥ T o ki kel
speed v in the x-y plane as shown in the WA @ ¢ v fo T | gwien wmn
tigure :
y D—%—C
avyo unil
A B
450R
5 —>x
Which of the following statements is false @ = 4 9 FFE FF, 39 F0 § qafsg
- -
for the angular momentum [ about the & i @ty ol [ % fordl, et 1 2
origin ?
a L {R }2 hen th o L [R }irﬂamc@
=My |—=—4a when the =mv |—=—alk,
7 7
particle is moving from C to D. D %1 3R = @
@ I [RJF}Q hen th 2,1 [R+]£rﬂaw3@
=mv |-—=+a when the L, =mv |—=+alk,
i 7
particle is moving from B to C. C % IR 9 W T
— A - A
(3) L=%Rk when the particle is (3) L=%Rk,WWD§A$’TBﬂT
moving from D to A. ERGE]
- A b A
(4) L=—%Rkwhentheparticleis (4) L=—%Rk,WT?WTA§B$°f
moving from A to B. SR T @R
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' 85. U 3Tey N9 Ianuuiy Wide-hed THE 9

85. ‘An ideal gas undergoes a quasi static,
reversible process in which its molar heat TS & 1 9t HieR-He-Hiikar C feer
capacity C remains constant. If during this Wl B Afe 39 W H 36 99 P § S
process the relation of pressure P and V % W9 §d9 PV =constant ¥ | (Cp a&n
volume Vis given by PV" = constant, then C,/ ShNI: e g 9 TR SAEad W SH-
n is given by (Here Cp and C,, are molar il ) @ ‘w’ % ford wefie €
specific heat at constant pressure and
constant volume, respectively) :
C -Cp C-Cp
1 = N 3 - 7
Cp - C Cp-C
(2) n= P (2) o= - -
C - Cy C-Cy
@ n="" 3) n= S
C-Cp ¢ -Cp
C Cp
4 = =P 4 o= =L
W n=g 4 e
86. A screw gauge with a pitch of 0.5 mmand | 86. % 8 19 %1 0.5 mm ¥ R 38 Fia-
a circular scale with 50 divisions is used to WE W 50 M 1 THS §NI TH Tda!
measure the thickness of a thin sheet of sepifrey giie it el 79 T 1 A9 e *
Aluminium. Before starting the T4 78 yra T T S WE-TS o Q1 Sal ol
measurement, it is found that when the o ¥ W S € 45 9 W e Whal
two jaws of the screw gauge are brought 7§ A Wt B © oI g w6 Y (0)
in contact, the 45t division coincides with wfire | fmm §1 T St @ WS A
the main scale line and that the zero of 0.5 mm AT 25 & 9N &I e A6 H
the main scale is barely visible. What is et ﬂ, M e N Qe w1 Bl 2
the thickness of the sheet if the main scale
reading is 0.5 mm and the 25 division
coincides with the main scale line ?
(1) 0.80 mm (M 0.80 mm
2) 0.70 mm (21/{70 mm
(3) 0.50 mm 3) 050 mm
(4) 075 mm 4) 075 mm
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