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PART A — PHYSICS U A — iifaes fagm &L A — clllas [Bsuq
ALL THE GRAPHS/ DIAGRAMS GIVEN ARE feT 73 Tyt ArE) IS AT T § Aud AW/ R 261HEs © i e sl Sl
SCHEMATIC AND NOT DRAWN TO SCALE. 4 .
3iiY THeT & I ETihd T8 & -l
1. The characteristic distance at which )
quantum gravitational effects are wAleh g8 a7 fafire gt & 579 R Fer=n Teet sedl sellreH-93celsi 2L 21l € g
(SiignifiFan(;r fthe Plaankflengthfb_Can_be YUTT Hecqul B § | SRl ERO gea AARLS »ic, Wlles 2UcR; G, h 21 ¢ el elllds
et Y L11a DFrombInation fifger TRl G, hadic ¥ &l Ghar ¢ 1 e o ANISIAL Doy, Ulevl wggell sl s S,
of the fundamental physical constants G, . N N .-
i and c. Which of the following correctly Y S | g3 Wi gl S Fel feerd § 2 A2 2aiel] sl [sey velles iz wRll
gives the Planck length ? 1) Ghr2 Ad gld © 7
(1) Gr*c 1) Gr2cd
2) - G2he @ ¢
) G?hc ) 2) G2hc
() G2K2c
Y22 P
(@)  G”2n*c . 3) G2nr%c
1 Gh 2
@ (@]/2 @ G
3 (4) 3
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2. Amaninacar at location Q on a straight Teh SEHT R H T Q ¥ T it 98% | 25 P G W Q A SR e 25 cufsal
Elegcf‘d"g:},zolieg:;";ngoﬁtg isrfiegef - alt{s Tfd o § W S| 98 € o T fog PWR, S v sl assuzll A 2 8. 2usldni sxuicu wSl
distance d from thephighway (point M) as feamd T faagEr we® 8 d g W R d e ([Gg M) ol d »ic2 2¢al vidz-L (g P
shown in the figure. Speed of the car in (foig M), Tg= o1 9= ¥l &1 HR & P Yl Al 52 0. varAl skel By
;}\;i fielg islcllielljlf E ﬂ:;}’f on thﬁﬁighwﬁ}’- I W H, TS I A1 i A 7 T8 S8 W ardl 236 53l 2486l ©. RM ik Yeq
at shou e the distance , so that < - -~ ~ N
the iR, . @ RM =11 gt fSiE® T P qeh 9g= 1 §94 62U 5 ool Pyl udiadl apidl qad @y
, A § ? > 7
T P P
J T T
l d d
Q R M l l
R M R M
1 d Q Q
d 1 d
@ 7 d 1 d
@ 5 d
d @ 7
G 5 d
G 5 d
d ® 3
@ 73 d
@ vi d
@ 73
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3.

A body of mass 2 kg slides down with an
acceleration of 3 m/s? on a rough inclined
plane having a slope of 30°. The external
force required to take the same body up
the plane with the same acceleration will
be : (g=10 m/s?)

1) 14N
2) 20N
3) 6N
4) 4N

A proton of mass m collides elastically with
a particle of unknown mass at rest. After
the collision, the proton and the unknown
particle are seen moving at an angle of 90°
with respect to each other. The mass of
unknown particle is :

@
SR

30° I H geh §T Teh FEURH THdA W Th
2 kg GHHM ohl Teh U8 @0 3 m/s2 § <

1 AR fraerar g1 39 fure =l 39 99da W

IH @O 4 IR A T & (A2 TR S
eI Bt (feen € g=10 m/s?)

(1) 14N

2) 20N

(3) 6N

@4) 4N

m SHHA Sl Teh Yo fohelt ST91d g9 &
formmereen # @ g U S0 § YR §eg
AT T | HEE h TYEN, WIS SR ST Ul
TRETX 90° ThT =10 SHId ET =l S & | ST
U] 1 KA T

1)

c
N El

3

30° ef2dl 2l BRIGdL 215 gAML 3§ UHdd uzal

2 kg €0 aR1dl Uglel 3 m/s2 Al uApiel -l

RS U5 . VUL &y UEIIA il oy UHA ULl

GWR Ry @ evell W @olAg Usq ClEL vu
®l. (g=10 m/s?)

14 N
20N
6 N

1
2
3
4) 4N

o~~~ ~
~— — N N

25 igllcl £ BRI RUR 581 U8 m EN BR1edl
Wl RUlARAMS UL 240 . 24 ekl
GlIE, AL M2l 2 gl 591 BAsoiloaq AU
90° AL 5191 2l Sl HGH W3 . sl 5QL,
L

@
5 Slg BB
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5. A disc rotates about its axis of symmetry T ek 79 HHfHG 3781 & aia: Afds wwaa 25 dlsal -l AR 24317 21qeeldl lEilder
13n5are};%r11§t?:rtlil Izlrageig;; S;figi}; raﬁfj H 3.5 99 Ufd Yehve &t feer 7ifg @ ol AUAdHL 3.5 URGHEL WA As-orl RUR €3
at a distance Ofp D S fxis of F L & | FUM & § 1.25 cm T g W @l kool & 8. ddl sueug &l 1.25 cm QiR
rotation remains at rest on the disc. The T Taont e W feer W& g1 fowr 3R 3-!%(—[ s (Al dlsa vz Rz Ruldul ¢ 9.
coefficient of friction between the coin and fetn & offe § = o 1 " e Risst 2 dlsa AL adelis Y31
Ekll)e di(S)CSiS  (g=10m/s?) (fen g : g=10 m/s2) (g=10 m/s?)
i 1 0.5
(? g"; 8 0.3 (1) 05
(4) 0. (4) 0.6 (3) 0.7
4) 0.6
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6. A thin uniform bar of length L and mass L SIS G418 m 9T ol Teh UehdH Ul s L doudll 244 8 m g0 BR1eq iy uwidll
8 m Lies on a s1r Qs (R TS Th fosh Aifast 79 W @ 1 D fag g s aforRRd uMBIder 2ot wr Wi B,
point masses m and 2 m are moving in the o Soey N 1 Rsed B ol e
same horizontal plane from opposite sides STHM m 441 2 m TSt HHaA H T i Alrail 43ea leaumtal A Aatlstlasy
of the bar with speeds 2v and v foradia T | HHM: 20 9 0 A H AW S | AUl A (vigad §0l m 24 2 m Q)t-}é?\{ 20
respectively. The masses stick to the bar I GHAE FHE & WG DS b hm W B 2 0 svedl 36Ul 8 2Ufd 53 S, 24 el 2id

L
A : = = L L g, b N L L ..
after SNy distagie = and o 5 T - g0 W fovw 9w ¥ wE F wil gl et Srgell 2gd < A £ iR
respectively from the centre of the bar. If . ~ ~ N . NS .
the bar starts rotating about its center of haEey Al T AUA THHA g b HHY 2l4a 22l ma\t O, 21 Q\i&ud:l $IRQL ol %hzi%
mass as a result of collision, the angular A & BT <l © dl B ki HmirE = el - il gt Sl rgetgll wRoreL sreud g
speed of the bar will be : L/6 K, dl ARAdAL sl 25 %L,
L/3 |20
L/6 L/3 S>> < L/6
—}(——}/4420 ° ° ° | _>/<__>L/3 20
° ° ° | UT O ° ° ° |
UT Q UT O
2
o - 0
M 5L M 5L
6v
2 60 (2 5L 60
e
5L 3 @ 50
30 (® 50 30
@) 3L ) G) L
o @ L 0
@ oL @ 6L
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7. Athinrod MN, free torotate in the vertical Th Udcll ©€ MN, st fh eaier a9aa o wi5 qA[GUdsy A WA 1AL MN dL sylsel
plane about - S feer fo N & 9@ g1 & e =4 8, &l 51 N 9l Geel Al oot A ukomol 53l 2B
horizontal. When the end M is released . - - o - o~ o~ - -
the speed of this end, when the rod makes a¥forst Feerfa o ekt 21 2 1 STet f M1 BTt 8. ot M O8I sl sl 209 O, dl ol
an angle a with the horizontal, will be I ® <@ 39 TR @t =, 96 9 Sfas 9 o 1[0 uH[Esy 118 o S1QL AL AR 211 Diedl

g

proportional to : (see figure) SHIYT ST &, FETant e ¢ (o <) B84 Al AL 2L (sl 2u5(q)
M N M N M N

O‘k all. al .~
(1) Jsina (1) Jsina (1) Jsina
(2) ~ sina (2) sina (2) sina
(3) ycosa 3 cosa 3 cosa

() ®)
(4) cosa (4) cosa (4) cosa
8.  As shown in the figure, forces of 10° N FIER, 10 cm ST 911 T o9 o SR 31K (L cAcicnt WU, 10 em Al sy GR1AdL
each are applied in opposite directions, on == ATl e W 10° N o e dali i el Guzel 2 Al &5 cusy Gwr (A3t
the uppe P gsv @i *1'D° of side faudia feen & @men s € 998 S0 wew [Eoumi 10° N sveq el @owsel »uddl a-l
10 cm, shifting the upper face parallel to ~ . - < -
itself by 0.5 cm. If the side of another cube T AR 0.5 om ¥ fowenfaa & smit T Gurell cugy Al AR 0.5 cm wvedl wA 8.
of the same material is 20 cm, then under Ife g9 Ui & @ 20 cm YT T B9 hi oflod 2L 6y oAl HAdL Bl “lisy 20 cm S
similar conditions " as_above, the T T ST H T S q e e dl Gw srQudd M4 RAUR W2 wag cusye,
displacement will be : e el
F
> F F

EF

< P F

1) 0.5 ) )

Ezg o= (1) © 0:25 cm (1) 025 cm

3) 0'75 - (2)  0.37 cm (2) 037 cm

4) 1'00 . 3) 0.75em 3) 0.75 cm

' (4) 1.00 cm (4) 1.00 cm
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When an air bubble of radius r rises from

7

9. 9. S r 591 1 891 1 Ush ATl Th A & | 9. sk r Bloadl ar1ddl setiel YrMlel dousl alad)
the bottom to the surface of a lake, its et T § 39 H ST T8 9% S T A1 5
i ’ ol AwEl Guz 208 © AR adl Bsr = evedl
radius becomes Y Taking the = Sr S e 4
stmosohliiRe AP i 10m S WA B, Aldlerel, tetel el el 10 m
heightpof Waf;r column, the gepth of the TE I 10 m TS o STel T o SRIeR AH, A Gl sved Adi, aouadl 2iAsz (@) Gl
lake would approximately be (ignore the Sl l el @l ke AF 8F0 (IS8 a9 e |0 .
surface tension and the effect of AT ATTH T THS TG B) (YBASL 2 il 2143 2429181)
temperature) : 1) 112 m
(1) 11.2m (1) 112 m (2) 87m
(? g-; m 2) 87m (3) 95m
(3) 95 m 3)  95m 4) 105 m
(4) 105 m (4) 105 m
10. Two Carnot engines A and B are operated o 10. el sl 2ilrort A=t B =isellon il Aglled
. in series. Engine A receives heat from a 10. <1 s'GF{ AT B . il sl ©. 2Alovt A, 600 K dlvHinl 2del Hulss
reservoir at 600 K and rejects heat to a ST € | 5T A 600 K o SR 8 ST STerenfira A2l G¥HL UM 52 6 2t T Al 28EL AUALEs
reservoir at temperature T.  Engine B T © qAT T A1 o YR hl ST Scafsid wesl 2 H. B B 3L Bllvd A B B
oy hteat. tr?eded by el.lgmtel‘goalréd = AT €| IS B, T A BRI ScdfSid ST hi Glodnt WM 52 B 241 100 Kt 3¢t 2024
rn rejects it to a reservoir a . v . N e
the efficiencies of the two engines A and B T R f‘?I'T{’l(o)O K R I Wl 2 B, oh 2 oL 2leredl A @A B -l
are represented by m , and g, respectively, Sedfsia el g1 Afe Il S99 A Tl B . N N ..M
" N, SIAEUAL isA m, A My €4 dl n_B -l
then what is the value of — ? Q&I ShHRT: nAQHnB%ﬁ?ﬁ—WqH@TIT: . A
nA mA (5t Seell @l 7
12 12 12
n L L 7
12 12 12
o 2 ' B - 5
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11.  The value closest to the thermal velocity | 11, =&l @98 (300 K) W €™ wCAT] & @rdid | 11, 2dzsiAL drie (300 K) (Slam wraigy e
of a Helium > AR > S T ms~ 1 § fHemean 7F &rm Goalu Aol A5t et ms 1w
300 KYinms™is: [ kp=1.4X10" K; _ PN _ CAn—271 1
fn =)7><10—271< ][ B J/ [kg=14x10"2% J/K; m;,=7x10~ 2% kg] [kg=14x10"2J/K; my,=7x10~% kg]
A 13 %100 & (1) 1.3x10%
2 13/% 108 (2) 1.3x103 (1) 1.3x104
(3) 1.3 %105 (3) 1.3x10° (2) 1.3x103
‘ » (4) 1.3x102 (3) 1.3x10°
(4 13x10 4) 1.3x102
12. Two simple harmonic motions, as shown 12. 9 <@ |§ §'§ < W 3! e T Th Q’:Fﬁ % 12. 3 suidd A wre 2ad Rl (SHM)
below, are at right angles. They are TEEd § | 3A%1 GYF Hih faared - RN /
combined to form Lissajous figures. (Lissajous) Tot o 1 is{loted 5125181 A 8. A2l dlAsGu gl
y(t) =B sin (bt) y(t)=B sin (bt) x(t)=A sin (at+3)
Identify the correct match below. e T TR e T TeAE R y(t) =B sin (bt)
Parameters Curve o 121 4] sl [Bsey 2Rl Bisey § d 2.
(1) A#B,a=b;38=0 Parabola afyrar ek N a
(2) A=B,a:b;8=% Line (1) A#B,a=b;5=0 RACE D A£B ach 50 i
s ‘ (2) A=B,a=b;8=T4 Y@ @ ra=hs o=
3) A#Ba=b;d=T7/, Ellipse / () A=Ba=b;5=T4 w
. 3) A#B,a=b;d="T4 d<iEgW
4) A=B,a=2b;8=% Circle 3) A¢B,a=b;8=""'2 Guaay
(4) A=Bja=2b;5=T4 Tq
13. 5 beats/second are heard when a tuning (4) A=B,a=2b;3=T) ada
fork is sounded with a sonometer wire SR Seré
under tension, when the length of the Ly NS 095 m a1 m ¥ 13, oR RabinR (Q’{'l"uéld) kel dewd 0.95 m
e ql 519 Teh @RS g4 & FHAMRE & aa LA s N
sonometer wire is either 0.95 m or 1 m. . 5 NN -l el T m A 209 O R el A e
Tlhe frleg;elgcy of the fork Wiy = m:;? S > 1?;“13 AlAlHlez diz e 2soual 5 g /Usws
EZ; 150 Hi @Tﬁé"s S YTl T 1 WA TSt H St Ao 8. el Rrdlauedl 2
(3) 300 Hz Q) 105 1y 2l
(4) 251 Hz () © 150 Hz (1) 195 Hz
(3) 300 Hz (2) 150 Hz
(4) 251 Hz (3) 300 Hz
(4) 251 Hz
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14. A solid ball of radius R has a charge | 14, R 5531 & U 39 Tlel & 3O ¥ p hl 14. R Bsau-l old ad [S{%CLO{R el p L
densit i by p= - i py . N
ens1ypg1vhenlyp fpold(l %3) Er 0<r=R% U p=p, (117 ) 50 The p=po (1 1) 17 0 = 1 = Rt it
0 = r = R. The electric field outside the e ) N . N
ball is : S & | et S e & 2 : ol ARl el [Agagia
3
P R” e R
1) . 12 € T (1) € 2
3
po R ) 5 Po
@ T2, 2 ol @ 12, 2
3
3) 3e, 2 Bep T €)) 3¢, 2
3
() e 2 deg 1 @y 2
15. A parallel plate capacitor with area 15. &l 200 cm? T Tl % Sie @ 15. 200 cm?2 6}3(1 Qo500 2 o el qa,afl.i AR
2 3 T Dy N . N N :
$050 cm z.md separiuc(i)n between bthtet platei 1.5 cm, 9Tl Teh AR T2 41 sl forga 1.5 cm @ el iz e 3dlen (aairs) V
.5 cm, is connected across a battery o et N NN e A A
) Y e e V A1l W e | et T | A dice 2, emf eRieldl GzdlA uuicar sAvd . s
emf V. If the force of attraction between Qi ¥ S S T 25 % 10- 6 NS A, V NENED . - )
the plates is 2510~ ° N, the value of V is ’ w2l o2 2sMeL 25X 1070 N ¢l dl V o
approximately : T ST/ & - A2AGHL s/2q, He U,
2
2 12 C 2
_ -12_C € = 885X 107 °—— _ -12_C
[GO = 8.85x 10 N.mZJ { 0 N.mzj [eo = 8.85x 10 N.mZJ
(1) 250V gg %gg ¥ (1) 250V
(2) 100V (3) 300V (2) 100V
(3) 300V 4 150 V (3) 300V
(4) 150 V () 4) 150V
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16.

17.

A copper rod of cross-sectional area A
carries a uniform current I through it. At
temperature T, if the volume charge
density of the rod is p, how long will the
charges take to travel a distance d ?

2pdA
o ==
2pdA
(2) IT
pdA
@) 2=
pdA
@) g7

A capacitor C;=1.0 pF is charged up to a
voltage V=60V by connecting it to battery

16.

17.

A STIIEY HE o &Fhal T Th HIR Hl B
Y B [ ¥R Fect § 1 T A9EH | AfE 5 &1
ST SATeRT S p Bl Al 37’ ol d g8 T
FH T fohaeT T9F @R 2

2pd A
o

2pdA
CT

dA
0

pdA
4) 7
Teh HUIRE C, =1.0 wF sl T &&= (1) g1

16.

10

A s02¢ USO8 SR BRI dlietirl u(Reuisl]
I s/edl il [Qgayeie wiR 4 8. st T
e, AousiAl s& [Agdeuz dddl p QAL dl
clloyMiRiA d 2z sl Wi dpldl UHL el
%3l 7

) 2pdA

—

A

N
©
(o

@
G T

@ TIT

B ; : S B S V=60V fas@ a o&f¥@ [ 17, 2ls durs C;=1.0 uF 4 B dedl w8 sa (1)
through switch (1). Now C; is NN N Y
disconnected from battery and connected e Sl 81 819 C 3l siedl | oS &t A oAl V=60V ez [Agiaeula szemi 2ud
to a circuit consisting of two uncharged T Siran © qen fa= (2) & BRI &l QG 8. ¢4, ¢ A oedlal ¢ 53| 2us(dul ociedt
Eﬁpa‘”;"rs Si =(2?;'0 Ml; and_cih - ?;0 nE Ffel C,=3.0 uF 791 C3=6.0 uF & @19 wHIRL 501 (2) Al uggell o [[gacuz 2Aed HaRrsl
rough switch (2), as shown in the figure. g . B N N
The sum of R\ NGREIR o T T iy § Sre fean s § éw ED f—rﬁr H (32—3._0 Mlj “ §3—6.0\p,F qrucicu ‘1{&1{%1
’ SR T 81 C, AU Cy T SHATaH STt Al 209 8. dl C, 2t Cy wrell 2ildu 5a
L. @ —_|_CZ = 2 BENICIE: 8.
60V IC3 > (2)——|_ 1 M (2)——| )
& I = O\ G =B T 2
(1) 40 pC —Fov Ic Teov i —|—C3
W 3 C
2) 36 uC & 7 -
(3) 20 uC (1) © 40 uC (1) 40 uC
S B L (2)  36°uC (2) 36 uC
(3) 20 uC (3) 20 uC
(4) 54 uC (4) 54 uC
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18. A current of 1 A is flowing on the Si{ezs of | 18. 45x1072m ST % Teh THAE YT H 1 A | 18. 451072 m -l dotd il uueusy Bistanl
an equilateral trigfQES QIC 1 YR Jelfed & Wi 81 3H B % g W ouspigll 1 A zcl Rydueus war A 8,
The magnetic field at the centre of the N ) R
triangle will be : AT &5 ohl HIF S - [Bisleil 3eg 2010 2foisly &8
1) 2x10~5 Wb/m? (1) 2x107° Wb/m? ¢,

(2) Zero (2) A
(3) 8><10:§ Wb/mi (3) 8x107° Wb/m? (1) 2x10~5 Wh/m?
(4) 4%x107° Wb/m (4) 4x107°> Wb/m? 2) U

, : : . 3) 8x107° Wb/m?

19. Aft t}:f ceI;{tre of a }flxed lllargg c1ri:ular .301} 19. R 5= %1 ts fer w92 MR Fosat 24; 1%10-5 Wb; zz
radius £ 8 placed. The twa coils are | | | © "R T o aict BRI GG | \ o
concentric and are in the same plane. The Fusel Wl €| QA FHuSfadl Hehmal 9 Th [ 19, 215 sl 244 R Bsell Wizl aduusi sl
larger coil carries a current I. The smaller & A H €1 d<l fuecl H 1 ¥R FRdl Seg 2RI Yol o Al 1 Bsell sR19g aduusi
ol SR R i il % swarTs o d B S St A B, 2L ol SRl WU @A
veloci abo n axis alon ir o e ~ A
Coen?mo}; Ziameltler.a Calculate t%e efnf el 3187 o GTUe] Biel HUSA! Sl Teh ThHHAM AU UMl O, WG o0 T dd 8,
L. o Y | e IV AT o T A ST & | F[OH Y& & el A el (BRUA el 208 2d
its start of rotation. t THI ST Brel HoSall H IR Togd aeeh Al oA 20 slell L o Al kel

S ohi TOMET R SRACML 209 O, URGMEL A3 AL GIE t UM
R\ w1 4 AL o0l AR Ug emf 218,
M SR (1) —— o mr° sinot
2R Wol 2 .
(1) o T 1" sinwt
p“—OIoo”rrrzsinu)’c Mol 2R
2 4R ) Bo® o 7 1? sinwt
4R Wol 7 .
(2) o T 1° sinwt
M—OI 12 sinwt I 4R
) 4R @ @ 3) Bo® 2 sinwt
4R ol 2
By Lo of sinwt
Kol r? sinot I 4R
4 Hr° @ (4) Bo” 12 sinwt
2R (4) M—OI ® 12 sinmt
2R
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20. 20. 20. .
B B B
R
: 0 " 9 0
m €0 GR1AL 514 245 ARl 23ceustieL el
A copper ;id of m;fs g lslhlde?lund_fﬁ &ITTST ¥ 0 hI07 R e <1 fereheit FHMIR ), R Q50 1 R AW A AU el 3 &
n T % NN NN A A .
gy on o ot pll s w1 | |y 18,5 ST |l 020 AR, o .
the horizontal. At the bottom, rails are T I TH TS To & G e < ol MUl 2L Wzl dldd R ezl 943
joined by a resistance R. There is a Bel o gl TRl Hl T Ffakie R g1 et SASALHL 2UAE 8. W2ll HHAdA del MHRL
jou y 1514 15
e magntic (0 Do o | |1 S A o W | G 85, v 0 Pl <
The terminal speed of the copper rod is : HOE g %@3 B:ij’ﬁ'[ﬁﬁﬁ i (ebia) aw @,
QRAAT AT = B = =T
mg R tan 0 2 - ’ mg R tan 6
D B2 |2 : (1) T2
o 0 mg R tan 0
mg KX co 2.2 me R cot 6
2) B2 12 B~ 1 (2) g]32—12
R'sin® ? mg R cot 0
mg — 5 .2 meg R sin 6
€)) B2 12 B~ 1 3) g]32—12
R A o) mg R sin 0
mg I\ cos — w7 meg R cos 6
(4) B2 12 B~ 1 4) iz—lz
mg R cos 0
(4) B2 2
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21. A plane polarized monochromatic | 21, TH FHA Yfed Thavitd fogaereehta i | 21.  dd yelld 2isaell EM aiol z s gruasii
o wave is iR R foaita # 2-feem & H 36 e W@ @ & Fr Sell A3 9UR 5 D % t=t, 3\ wtesilla B z,
B "l %Fﬁ FS]T&IT:F . ~ NN .
the electric field is zero at a spatial point f6g 2, W 9 t=t; W foea 2010 (gt &1 Yot ©. Al Awsul cur ulHl
z;. The next zero that occurs in its 89 I T 39k G fad & 1 een et clloictt 2 z, 210 YA O, Ayl azorl
neighbourhood is at z,. The frequency of I 2, TR T S T 3 foega T @@ 29[t
the electromagnetic wave is : ) st 2l
3x108 ’ 3107
(1) P 3x108 |20 — 7|
23 —2
L 510f 227l 1.5%108
Q) T 15x10° R P——"
|20 — 7| QT Bl
6x10° 6x10°
© ox10° © T
|20 — 2| (3)
|22~ 2] 1
® N . 1 @Bl
t +31710213 ( ) t +|ZZ—Z‘1’ 3)(108
8 ~\
3x10 22, oldl [Guad (spherical aberration) YR
22. A convergent doublet of separated lenses, . f . U2 el WAL Al a5l etssil uReudl
corrected for spherical aberration, has | 22- fopel <1 SAFHERT 5l | <4 WA i, et Feg dolld 10 cm 8. G AL eSSl qu\{.i Az
resulta.nt focal length of 10 cm. The L X Ereicn dre, FTat T ?,;:{"T 10cm ¥ 2 cm 8. i uzs Al rgdondil
separation between the two lenses is 2 cm. ST o AT B g 2em B | S o
The focal lengths of the component lenses B8 Y (1) 10 cm, 12 cm
are : R ’
(1) 10 cm, 12 cm (1) 10 cm, 12 cm (2) 12 cm, 14 cm
() 12 cm, 14 em (2 12cm, 14 cm (3) 16 cm, 18 cm
’ (3) 16 cm, 18 cm (4) 18 cm, 20 cm
(3) 16 cm, 18 cm 4
(4) 18 cm, 20 cm (4) 18 cm, 20 cm
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23. A plane polarized light is incident on a | 23, Tsh HdcT gfeid FehR1 fehell Toh Yaren TS@ent | 23, 2usldsii cidicdl 2quir 25 dd gell usiae 3
polariser with i@ *ER SgRESISIC S IR 3181 x—37&1 | 9 10 ST &, TR A Vel E5-2A8 AU x-248A A B S8 oA
with x-axis, as shown in the figure. At \ N A <
four different values of 8, §—8°, 38°, 188° BT, é@ﬁ?{ﬁﬁ@mw%l Cau eé?%lﬁ . 0 -l AR syEl-syEl Y&l W 0=8°, 38°, 188°
and 218°, the observed intensities are same. farfyst AT, 0 = 8°,38°, 188° A1 218° W e 24 218° 0tcll cllstell Mt sdett U 8. geflojal
Wlilat_ is the ang(lie be’f‘d’ee?n the direction of YA AT S 1 e fewm qe a3 % [Eou 2 x-2iziel a2l S191 3zl &2l 7
polarization and x-axis ¢ =1 31 07 2R

: > Z
’ z >
RO
Pass axis
2) 128° (1) 98° 2) 128°
(3) 203° (2) 128° (3) 203°
(4) 45° sk (4) 45°
(4) 45°

24. If the de Broglie wavelengths associated 24. of Mald A o-501 W souda -olodl
with a proton and an a-particle are equal, | 54, fg T el TF TH o-FU F fo-amH aoldendail Ui ¢l dl el 2 50l
then the ratio of velocities of the proton T s A S S N R N
and the a-particle will be : p @ PUAL el el
1) 4:1 1 ST BT
2 2:1 (1) 4:1 1) 4:1
@) 1:2 2 2:1 2) 2:1
4) 1:4 3 1:2 (B) 1:2

(4) 1:4 (4) 1:4
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25. Muon (n7) is a negatively charged | 25. =3f/q (Muon) (n~) Teh FOMHS ERE [ 25. 24 () 2L wUSgdcula (g =|ef) so1 &
s’v‘%’l:rf’rlpi‘srttﬁen‘t’;l; gfnt[ﬁ‘:se f:ct;iofnrgee' (I9/ = le]) 01 & for@ehT =78 m,, =200 m, & 3 o € m, =200 m,, sl m,, ¥t ezl
is the eleEtrom’c charge. If p~ is bound to SR me T Bl SSHHH Tl e TR H B il e SAsglls sl ©. od = 2L el
a proton to form a hydrogen like atom, AN T | RIS Sidl IRHTY] S o fore Afg AU AU (AUd) ¢lEQlert el URHIY oIS
identify the correct statements. I3 ROHF Teh Y2 & 919 IRES 3 3, 8, dl Al [@eu-l el
() Ei?;:s Sﬁ:ﬁirm;;rﬁc tﬂ?tolfs fﬁg GIESHIERE U (A) AR satql Bsat dasgindl Bssi saal
o — (A) TITH & el i 51 Sl o e 200 219l il ¢l

(B) The speed of the p~ in the n' orbit =i 51 ¥ 200 T SR B (B) w7l nth saui gy B nth saumiqL
is 200 times that of the electron in EY Y A ™ . - dasgiadl sy sl ﬁ aell 3l

©) fl"hheenitzr?irzbai:ion energy of muonic gl | ﬁwaﬁ O T (© yeiilts wagHl 2uudlszal Glod
R A (C) TSIk THY ki ST il SIS SlEQley RHIYL $3cll 200 291l “ER ¢l
an hydrogen atom. LA & AT e 9 200 T[T ST (D) nth saui ‘-%Q%\l"l'i ORIEE ?S@lfs@\\l"l"ll

(D) TQF momentum of the muon in the gl AAHIA 3l 200 A19] HUR 2L
_‘gf tﬁzbg ;(s:tfc())r(: times more than that (D) n ¥ F& 8 e B EIT, 0§ ba A A) (A) (B), (D)

1) (A), (B), D) SerE 3 T 200 T SR | 2 (A), ©), (D)

) (&), (©), (D) (1) (A), (B), (D) (3)  (B), (D)

3)  (B), (D) (é) (A), ([()?), (D) @ (©. D)

@O 0§ 54; gc)) ((D)) 26. s AR R YERHU A YA visd

26. An unstable heavy nucleus at rest breaks WH O 2 2L ol oWl 8 : 27 sf2el Adlel
into two _‘chlei which move away With 26. THh f@f{ STORT T STATRA Wit 1fek, < speiieell g2 Bt B, 2 yEu (A dlousk
e et st | M=l A T@E 8:27 % 3 S | ey o, Boraedel sl
spherical) is : R il == 5L T 1 Bl (7 (1 8:27
(1) 8:27 TICepT &) 1 ST & - 2) 4:9
2) 4:9 (1) 8:27 () 3:2
3 3:2 2) 4:9 4) 2:3
(4) 2:3 Ei; ; g
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27. Truth table for the following digital circuit

27, T M sige uftug ¥ fow wemE aroh | 270 -UE i sllea ulkva wie) ga 2ad
will be : 2

— 7 ¢, N |
Wa J . ’

X

— T Dam R
Y
x y . X Yy z
0 00 ol LA E S
o 1o o oTo " 0 1/0
@ 1 olo 00 110 1 0410
L1 M 1 oo 1 111
1 11
Y. X y |z
g el O
5 4 ] 0 0 1 2 0 1 1
2 1\ 0 1|1 I 01
. \\E @ 1 0|1 1 110
A i 4

SET - 03 ENGLISH PHYSICS SET - 03 HINDI PHYSICS SET - 03 GUJARATI PHYSICS



Set - 03

17
x oy |z R 4 x oy |z
0 0|1 0O 0|1 0O 0|1
0 1 1 0 1 1 0 1 1
@ 1 01 @ 1 o1 @ 1 01
1 1 1 1 1 1 1 1 1
x oy |z x oy |z x oy |z
0O 010 0O 01]0 0O 010
0 1 1 o1 1 0 1 1
@ 1 01 4) A1 80 Ml § @ 1 01
1 1 1 il 1 1 1 1 1
28. The carrier frequency of a transmitter is | 28, FHUSel & Uhed 49 wH T HRAT 2.5 nF 28. 4.9 hH Q)uﬁ{}{%c.q ERLC{QL\DQWELFU >l 25 nF
provided by a tank circuit of a coil of e R by A S AeURSAL BRIl HaRSUL cAnal s 2rs WRuuel
inductance 49 pH and a capacitance of f =3 3 N gleailer Wil SR ol 2yt 20
2.5 nF. Itis modulated by an audio signal ST 3cq=] 3”5“’ | =9 Sdl< 209 8. a9 12 kHz L« Roaasd @L&%@l&
of 12 kHz. The frequency range occupied 12 kHz & T & Hehd (audio signal) T NN 8¢ sl 1 Ry syl
by the sih G <4 W %l 'CITQé a@ = 1 Y SAULHL 249 9. AUBS HSHL HHA 24l 11
(1) 13482 kHz — 13494 kHz %W? A :
(2) 442 kHz - 466 kHz ’ (1) 13482 kHz — 13494 kHz
(3) 63 kHz — 75 kHz (;) Efiéﬁz ;6613121134 iz (2) 442 kHz — 466 kHz
(4) 18 kHz — 30 kHz (2) > z (3) 63 kHz — 75 kHz
(3) 63 kHz — 75 kHz 4) 18 kHz — 30 kHz
(4) 18 kHz — 30 kHz
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A constant voltage is applied between two | 29, Wk &1 = AR s <M KT o ot Tk fer | 29, 2ls eucclly dizdl A 931 o3 2490 sy @R
ends of a meta QT NgRSISEL fave o ST @1 Afg aR a6t g emeht 5. oA dlReAl dots »igell 17 Bisit ol u
halved and the radius of the wire is . - ) N
doubled, the rate of heat developed in the e P ST 6 < ST A AR H 3o 3 dl el Gout Gl e
wire will be : T N
1) oel
ol e @) e
alve
(3) Unchanged () emiE (B)  ogarl 4l
(4) Increased 8 times 3) T TRl (4) 8dud SEA
(4) 8Tl g S

30. A ggdg te%l;es iy inuteggo fCOOI fromd60°C 30. 25 ugiel 60°C 2l 50°C 491 use W 10 Hlle
to 50°C. The temperature of surroundings | 54 five 60°C Y 50°C d €1 8™ § 10 e < A . .
is constant at 25°C. Then, the temperature Rl T % il 00 Q8. 2URMRAL AR, AMHIA 25°C 290
of the body after next 10 minutes will be ik TR T RS Sl dl ugel 10 wldle wsld arsud @oept
approximately : e 81 39% 10 foe =g fue o qoam = il
(1) 47°C el T B o
() ilzc (1) 47°C 8 g"g
(3) \ . () 41°C (3) 45°C
(4) 43°C (3) 45°C (4) 43°C

(4) 43°C
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GHPLB — RAUMQL ARA

31. Fzzrf’tftryggf‘ﬁ 2t arse?gtagafi dnlix‘lﬁ‘:fgl‘ 31. f=1 ardftm fomea erfufeamst & wfoum | 31, AR 2udar Gl Qeied wbueia, wau
gf the fouowizng therrI;al decomposition iR ¥ fored N, T4 &1 de1 Faifaes Ubus ol sl N, syl e AelfEls wm s
reactions ? T BT 2 o7
(?iVen&ﬁtOHéiC VOVt- -Cr= ;2 u, Ba;{ng u) (e T & : W YR - Cr=52u, Ba=137 u) (2 wRHHlY dsyt Cr=52u, Ba=137u)

N 1238 + Cr,0O;(s)
Y 28 +0,(g)
o I (3) | Balla)y(s) ~ Ba(s) + SN5(g) (3 Ba(Nys(s) - Ba(s)+3N,(g)
N AN TN Al (4) 2NHy(g) ~ Ny(g)+3Hy(g)
: 32. =9 9 & & sAfdRea ekl foheed W=

32. All of the following share the same crystal et % 30, A3 wudamizl Sl Bew ol Sseven wls
structure except : T S, 9 T T T A
(1) LiCl (1) LiCl oereL 4l ©
(2) NaCl (2) - NaCl (1) LiCl
(3) RbCl (3) RbCl (2) NaCl
(4) CsCl (4) CsCl (3) RbCl

(4) CsCl

33. The de-Broglie’s wavelength of electron | 33. TREESH THV] & YUH AR Hhall H Iqfeed L N . N
plresent ir21 firAst Bohr orbit of ‘H” atom is : ToIE i Siose s 8 33. ;SI_\I :{Q“{l@%ﬂ \}L%L{-L “TQR‘ 3‘3“‘[\[ \é levz Redl
(2) 8-5 90 A\ (1) 0529 A asgletrdl dl-edlowell oL doud <AL,

(2)  2mx0. ) 2wx0529 A (;) 3'5290?29 5
(3) 0529 & 0.529 (2)  2mx0.
27 o (3) ?A o) 0.529 &
(4) 4x0.529 A (4) 4x0529 A 2 o
4) 4x0529 A
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34. A at 500 K for substance ‘S in liquid | 34. geef ‘S’ % foid, g9 Stareen qen THiF e | 34, 500 K 4z, AG° ugel ‘S w2, ueuel
state and gaseous state are . ° ) \ . "
+100.7 keal mél=1 and +108 keal mol=1. 7, AGe &1 1=I«r 500 K T %H‘\J—Ti YUY A cuig;m . YL wt-gai
respectively. Vapour pressure of liquid ‘S’ -!-100.7 kcal mol ~' @M +103 kcal mol +100.7 kcal mol ~* 21+ 4103 kcal mol
at 500 K is approximately equal to : g1 500 K W 54 ‘S’ &1 a1 §6 o1 9. 500 K W 3dl ‘S’ o elrvugengl 2R
(R=2cal K~ mol~) o SRR B AlRrrioll 51 s orRIoR U & W,
(1) O et (R=2 cal K=1 mol~1) (R=2 cal K= mol~1)
(2) 1atm (1) 0.1 atm (1) 0.1 atm
(3) SEEE (2) 1atm (2) 1atm
(4) 100 atm (3) 10/atm (3) 10 atm
, (4) " 100 atm (4) 100 atm
35. Given
(i) iFé%O £1)48;0 1(4Fe( 1) JE3O 2(8) | 35, femmmmr s 35. 24
. s (i) 2Fe,04(s) - 4Fe(s)+30,(g) ; ()  2Fe;O5(s) — 4Fe(s) +30,(g) -
(id) 2CO(g) +0,(g) - 2CO (g) Eal° 1 2 ’ A G°=+1487.0 k] mol !
AG°= —5144 k] mol — AG = +1487.0 k] mol ~
; ; (i) 2CO(g)+O0,(g) — 2C0(g) ; (i) 2CO(g)+0,(g) — 2CO 2(8) 7
Free energy change, A G° for the reaction & & 23 & AGo= —514.4 k 1=
2Fe,04(s) +6CO(g) — 4Fe(s)+6C0,(g) mhige N'F ' IS e 0l 7 6C0()  Bha(s) +6C05()
will IRy ST, 2FejQs(3) + SCO(g) < Ae(s) + W 2 s @wig%; A.G® At g%
(1) —1124 kJ mol 1 6CO,(g) o TeTq Fekt Fell GRerd, A G &I N 3 A, 3
(2) —56.2 k] mol~! (1)  —112.4 kJ mol ! el 7
(3) —168.2 k] mol~! (2) —56.2 k] mol 1 (1) —1124 k] mol~!
(4) —208.0 k] mol~! (3) —168.2 kJ mol~! (2) -—-56.2K mol_z1
(4) —208.0 k] mol ~! (3)  —168.2 k] mol
(4) —208.0 kJ mol~!
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36.

Two 5 molal solutions are prepared by
dissolving a non-electrolyte non-volatile
solute separately in the solvents X and Y.
The molecular weights of the solvents are
My and M,, respectively where

MX:% My . The relative lowering of

vapour pressure of the solution in X is “m”
times that of the solution in Y. Given that
the number of moles of solute is very small
in comparison to that of solvent, the value
of “m” is :

—~
N
N—"
Bl N = W W

36.

X du1 Y facmasl ® faga odsea qen
TSI foeT™ =Rl SieTeh STETT-3TeT 5 Hietel
oo TR fh Sd €1 foreieshl o TR
A M, T My, & S8l MX=% My. X ®
AR gU facPM & STucTe hl HUEl STeEA
Y ¥ o1 BT faeied o 9Tl arsiere STeaA
H “m” AR T T § fR faeEs =t
o 8 foer o Ol i §e Sgd S ¢
“m” ehT A BT :

—~~
N
N
BlR N~ B0 Wk

36.

21

Qe 2i(Aeust 2ierulld gieu gleast X i
Y 4l 2ol 2449l 240l 5 qlddel o gl
rloli™l UL glesinl 2Uee{ld EN0 253

My 24 My 8, sl MX:% My . glael Y

52l Gl X Al AASYEAIRME YUl AUMNE El219L
“m” ORI . gledAl Hiddl vl glasHl
ARl oL o 8L B & 2Ud B, dl
“m” «l Bua el

—~~
N
N—"
Bl = W W
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37. Following four solutions are prepared by | 37, fef-ferT W=l s NaOH ¢l HCl o | 37.  oy&l oy&l 58 il sytl sytl igell &Ricdl NaOH
Eglmogf ‘éllffffeerrir:t ‘;Zl;lcrgiiri igj;f?;‘:} ST 3TCT ST ohl et =R e Tar A HCL AL g9l (R s34 2R gletell 0l
which one of/thembw il equal to 1 ? fordr s €1 7 8 3 forg =13 g forer =t 8. 2 2l s sl pH 1 4 orier

M M pH, T (1) B 2 )
(1) 100mL == HCl+100 mL—~ NaOH
10 4 @) 100mL = HCl+100 mL-4 NaOH (1) 100mL 2 HCI+100 mL-% NaOH
M M 10 10 10 10
- + -
() 75mL = HCl+25mL - NaOH N " y y
() 75mL —= HCl+25 mL— NaOH ( 75mL = HCl+25mL— NaOH
M M
L — HCl+40 mL— NaOH
OF A i M M M M
(3)  60mL 5 HCl+40 mL_o NaOH (3) 60mL o HCl+40 mL_- NaOH
M M
L = HCl+45 mL-~ NaOH
o M i ER M M M M
(4) 55mL —~ HCl+45 mL—— NaOH (4) 55mL — HCl+45 mL— NaOH
10 10 10 10

38. At a certain temperature in a 5 L vessel,
meofls of carbon mor‘ﬁXide ;ﬂd 3 mOleE 38. TH fCA LAY W 5L % U 8 2 Hict shle | 38. 5L wrul Rad dreud 2 Ald stodd :-suds
of NP Nk I I s HroRTEE U1 3 Hid FARIA i SR 24 3 e sellrnl 413 200 Wl el Rigadt
equilibrium according to the reaction, .. N .

D, ¥ . 9 Hh T4 YehR W 9= 9T A= Sl g, WM 52 cdl el Mo szl e -
7~ 2 . .

Atequilibrium, if one mole of CO is present CO+Cl, — COCL, CO+Cl, = COCL

then equilibrium constant (K_) for the = W Afg CO 1 T Hid 3ufeed = d Aqan, od 25 W CO ¢lovz Sl dl U5l Hieedl

riacuozn 15 sAffspan o1 | feertieh (K) 20 : Rgan 2R0is (K el

8 2.5 . 1 2

5 3 2) 2.5 2) 2.5

@) 4 \ @) 3

(4) 4 @) 4
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39. If x gram of gas is adsorbed by m gram of | 39. =afg P g@ W, {ohel 19 &1 x W Rl TH | 39. £oUQl PwR, od x W U 3L m A 2AB0Ns
X
adsorbent at pafiu TR, TEESIPLSIEs m T8 SR & STt 8 8, @ log — w2 2R 2 8. log — B3e4 log P Al
m m
versus log Jg QY QT - O the plot 1 log P % foreg wefie el @1 e 28 2l B, 28t a1 8 B )
(n and K are constants and n >.1) AU (Wﬁq)‘ﬁﬁ B (n 2t k A0S O 244 n > 1)
1) 2k (n dom k feoiem € aemn>1) 1) 2k
(2) logk (1) 2k (2) logk
G =n (2) logk 3) n
1 3) n 1
@ - 1 @ 3
(4)
40. For a first order reaction, A - P, t,, (half- 40. uum suell AL A L P W2 t, (Q){ﬁf—@{l?@?‘l)
1t | 40, wem wife & afufEm A o P, & fom o, ) ’
life) is 10 days. The time required for Z 1 10 o ©. A .} Z 31.&(1%@[ YL HERAL GY$Q{1
. . . (313 3T) 10 fEA Bl A % — R & o
conversion of A (in days) is : 4 (el 2Del.
(In 2=0.693, In 3=1.1) (Teefi ) T =Tt | 8 (In 2=0.693, In 3=1.1)
1 5 (In 2=0.693, In 3=1.1) a s
(2) 3.2 1) 5 @) 3.2
(3) 4.1 2) 3.2 @) 4.1
4) 25 3) 4.1 4) 2.5
(4) 25 '
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41.  Which of the following best describes the | 41,  &19] et & il 7 o=t =1, 77 4 A &M | 41, Al 20la 2uedly sasdl 2ugfaqd <2
below S L R GaTag € 9 U § 2 ol sa oy Al il 2 celell s 9
A non-bonding orbital ‘a ‘a
( ) An antibonding o orbital T STSH FETh BOLUSRS 5841
(3) A bonding T orbital (2) Tk gidsTeiE o whefh (2) ouAsis o s4s
(4) ~ An antibonding m orbital (3) ek Al o hEh (3)  clusrs m sas
42. Biochemical Oxygen Demand (BOD) value (4) " Ve ST (4)  cievildsrs m stis
can be a measure of water pollution caused ! . . . ) N
by the organic matter. Which of the | 42. e TR ARSI STeRdeRdl (BOD) &1 | 42, siollAs gl gt ad welld uguel srerirml@s
following statements is correct ? A e qerei g TRl T Siel 9guor 2UsAs¢e Sl3Hrs (BOD) il Yot gL 2l st
(1) Aelr"blc Prgoria Erdasedieginh Ao AR e A FR A a2 &, {3 20l Beadniol 54 e & 9
value. . “ = ) <
(2)  Anaerobic bacteria increase the BOD (1) Srgsiet JeifRa BOD @1 9T e € | 1) vl Otfaf'ltu BOD o e 2Ly 8.
value. 2)  SEEEE dFRIRA BOD il HH s@i 2) ey ALl BOD o Hed daR 9.
T
(38) Clean water has BOD value higher g G) UYs qtgﬂ.i BOD &4 10 ppm ol 9aR
than 10 ppm. NN
(4) Polluted water has BOD value higher @) % S g Y0 ppm € 9. . <
than 10 DRl ST I ¢ | @) ugMa welld BOD e 10 ppm ¥l saR
(4) YU S % BOD 1 A 10 ppm ¥ S 8.
43. In KOg, thg nature of oxygen species and SRR R |
the 0X1fia;10n state of oxygen atom are, 43. KO, i, 2susrt 2ildlosell ugla 24 211 ser1
Ei;pecg:iedz nd -2 43. KO, H SIS SISt ol Hepfd qeim SAferdiis WHELHL 205U 2ARUL 24453 WAL,
(2) Superoxide and —1/2 TRHATY] T SATRART0T ST ShAT: & : (1) AR08 A -2
(3) Peroxide and —1/2 (1) SAeIEe adr —2 (2)  YRAAULS 2 —1/2
(4), Superoxide and 1 (2) - GWAHES qar.—1/2 (B) WSS A —1/2
(3)  WRaARIES qOT —1/2 4)  YuwrAsgs 2 —1
(4)  GUSAES 9~ 1
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44. The number of P—Obondsin P\Ogis: | 44. P,0, § P—O T4 ol H&M 7 : 44. P,0, Ui P—O oleldl qva 2l
4>~6 4~6
(1) 6 1) 6 1) 6
2 9 2 9 2 9
@) 12 (3) 12 (@) 12
(4) 18 (4) 18 (4) 18
45. Lithium aluminium hydride reacts with 2. N NS0
o ) 45. <ifuzg TqHfTan gegEe, fafasia| 45, (@QRus AeyfiRuy adqds Aldlsia 2gisdirids
silicon tetrachloride to form : - o - N
(1) LiCl, AlH, and SiH, IHANIES o T SAFISRAT ek ST ¢ A UL s o ot o AL,
(2) LiCl, AIClL, and SiH, (1) LiCl, AIH, 991 SiH, (1)  LiCl, AIH, 241 SiH,
(i) Elg ﬁgs anéi 5}512 (2) . LiCl, AICI, T2 SiH, (2)  LiCl, AICI, » SiH,
(4) ~ HiH, Alf; and Sif, (3) ' LiH, AICL, 78I SiCL, (3) LiH, AICI, A SiCl,
46. The correct order of spin-only magnetic (4).~LiH, AIH3 asn SiH4 (4) LiH, AIHg 21 SiH4
moments among the following is :
omic number : Mn=25, Co=27, | 46. JeIshUl AT Ea| 46. 1R 2wzl ssa 4l eisl 53Rl AR
(Atomi b Nih 805, \Co=127 71 % == e {12 2edeumisl (I 2jors):
Ni=28, Zn=230) FHE s34 QAL
1) [ZnCLJ2~ > [NiClL]2~ > [CoCl,J2~ : , T o ,
> [MnCl, ]2~ (T & ¢ Mn=25, Co =27, Ni=28, (M1l vl : Mn =25, Co=27, Ni=28,
(2) [CoCL %~ > [MnCl )%~ > [NiCl]*>~ Zn=30) Zn=230)
> [ZnCl,]>~ 1) [ZnCl,J2~ > [NiCl,J2~ > [CoCl,J2~ 1) [ZnClJ2~ > [NiCl,J2~ > [CoCl,]2~
(3) [NiCl,J]>~ > [CoCl,]2~ > [MnCl,J?>~ > [MnCl,J>~ > [MnCl,J>~
> [ZnC13]2— (2)  [CoCl >~ > [MnCl,J?~ > [NiCl,]?>~ (2) [CoCl >~ > [MnCl]?>~ > [NiCl,]?>~
4) [MnCLJ?*~ > [CoCL]2= > [NiCL,]2~ > [ZnCl, ]2~ > [ZnCl, >~
> [ZnCl, ]2~ (3) [NiCI,]*~ > [CoClL]>~ > [MnCl,]?>~ 3) [NiCI ]2~ > [CoCl,]2~ > [MnCl,]>~
> [ZnC 312_ > [ZnCl,]*>~
47. The correct order of electron affinity is : (4) [MnCl,] _2_> [CoCl,J%~ > [NiCl,]>~ (4) [MnCI,]2~ > [CoClJ2~ > [NiCI,]2~
(1) F>Cl>0 > [ZnCl,] > [ZnCL -
2) F>0>dl
@) C>F>0 47. TS SYAl T TE Y T A R
(4) O>F> (1) E>Cl>0 47. Sasgiq ogaidl WAL 3 2L
2) F>0>dl (1) F>C1>0
(3) 1 A>F>0 (2) F>O>Cl
4) O>F>Cl (3) CI>F>0
(4) O>F>
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48. In XeO;F,, the number of bond pair(s), | 48. XeO,F, #, S&¥-qH (FTHI), m-AE | 48. XeO,F, i ot (), m-ciu(dl) -l dvau
;Te':’zrggflse)l a’;fe l'one e B (ST qAT Xe TRHTY W Wehrsh! T4 (FHI) 2 Xe GWR 2ioitisizs You() Al vl i3
(1)p 5,2, 2)’ . Tt & S ® Ul
(2) 4,22 1) 520 1) 520
3) 530 (2) 4,22 (2 422
(4) 4,4,0 (S)IEEIN0 3) 530
4) 4,40 4) 4,40
49. In the leaching method, bauxite ore is 49. [Rendq wealing olsude 2 de NaOH
digested with a concentrated solution of | 49. THeqrer fafyr # SfemEge 39%h sl NaOH & ) " o) ’ L 6 s \a o
NaOH that produces ‘X', When CO, gas e ot e Rear S R Al gtq'lgt U2 qe}-jlsw X Geurrt A o, X
i i AL syeld gletRiisll CO, Ay, YR S Ul
is Passed through the aqueous solu/tloln gf T B 5 C 0, X ¥ et freEa 4 Q. \k > \il, ‘ !
X', a hydrated compound "Y' is wellysd Aer Y 2agifia A 8. X 2
precipitated. ‘X’ and ‘Y’ respectively Yelfed {21 STl & qd Tk Steritsa s vy :?)lj’é?\-l 9l
are : Y’ STaSifud Bidr g 1 X a1 ‘Y’ SHES: | 1) NaAlO .%t':t AL(CO HO
(1)  NaAlO, and AL(CO,),-x H,0 (1) NAAIO, 781 AL(CO)yx HyO (1) NaAlo, =t AL(CO,)yx Hy
(2) AI(OH), and ALO,x H,O (2) AI(OH), 2 ALO,x H,0
2 ZHR I 2 (2)Al(OH), T AL,O,x H,0 3 27372
(i) Ea[ﬁ(gg) il anjl1 gz%’g HZOH n — SH) & ;1 [i e 2 - (3) Na[AL(OH),] »t+ AL,O;x H,0
. a ‘X N
(4)  NaEHOH)l andFALICO,); x H, 4 e, 2 (4) Na[AI(OH),] 2 AlL(CO,);x H,0
(4)  Na[AI(OH),] T2 Al,(CO,)yx H,0
50. The total number of possible isomers fzo_r 50. WA UHARY
issqflare‘Pla“ar [PHCHMNOJINO)ECNIET | 50, =t mrarett [PHCI)(NO,)(NOS)(SCN) 2~ % [Pt(CI)(NO,)(NO,)(SCN)|2~ w12 2s4
(1) 8 T Tevye guEEfel ®t o 9@ © Aneresi-l s Ava el
2) 12 1) 8 1 8
@) 16 (2) 12 2) 12
(4) 24 (3) 16 @) 16
(4) 24 4) 24
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Two compounds 1 and 1T are eluted by | 51, wqeweol oreH gRI <1 AMTeR] eI (SAREIT0 | 51, o 2dllerell T A~ 1T A et s8] (ARIMSL
column chrom g (G geREpc! I>11) = enferd a1 5 § 9 & ok gt I>10) gt Raudld (eluted) szl 2ud S.
I > II). Which one of following is a correct 5 ~ o . .- .
statement ? ERERF AR 2iamisl 84 s Qe w2 § 9
(1) 1 moves faster and has higher R, (1) 1S =il & 99 SHeh R, 31 A 1T 6t (1) Tosudl 24 © 21 dq R, yed 1T sail
value than II T SeAR T AR B,
@) gafl‘g‘éﬁz rfaISter and ggRCIET N (2) T o1 <Iefl & qe S R, %1 HH T 1 (2) T ossull 2ud B =14 A R, et T szl
(3) I moves slower and has higher R; qorl H ST T | SR B,
value than 1I (3) I i1 STl & o1 38 R, <l HHA 11 ht (3) Teld d & 2 d R, 4et IT s3cll 48R
(4) II moves slower and has higher R¢ o H SeAR B | )
1 th I . N NN NN e . ~\
ey (4)  II S0 =cd @ e 3Heh R 31 /4 [ <t (4) Tel®20d 8 i dr R 4ed T sl 96R
52. Which of the following statements is not L T IR T | 8.
true ?
(1)  Step growth polymerisationrequires | 52, {7 # ¥ #F |1 e T Tl © 2 52. Al 2atal Qeaisl 5 e sl 7
QL eal moRoter. (1) duafs sgas & fau fgsfiases (1) deissier 4Ea egdlszol w2 o Burlla
(2) Nylm;1 6 1ls an example of step- = S Al ozl
growth polymerisation. {heleh P : '
(3) Chain growth polymerisation (2) TEEH = 6 HHGlG dgaRd il Th (2) AR 6 2 daslar gl dgdlse
includes both homopolymerisation TR Gelgrol O,
and copolymerisation. . . . - < s~ -
@) Cha\\ el A Sl risation (3) @ Jig ®I§jc'|°h'1"ﬁ HHSgTRT a1 (3) 1:113«1 %m %gc—flsiewtiénimgdl&g?t i
involves homopolymerisation only. HESEHA Sl B € | SLAGAISIEL At A AHA O,
(4) S@en g TgaHd H A THAGARA 4)  isn 9ER agdlszem gsa sl
BT AR 8.
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53. When 2-butyne is treated with H,/
Lindlar’s catalyst, compound X is
produced as the major product and when
treated with Na/liq. NHj; it produces Y as
the major product. Which of the following
statements is correct ?

(1) X will have higher dipole moment
and higher boiling point than Y.

53. S& 2-CEA i H,/fereer S & @Y
sifufenfoa foRen S & @ 3ifer X Tw 9=
IAE & &9 H e § 3R 5@ 39 Na/sd
NH, % @ stfufsafaa feman s & @@ o= Y
T J&A S o ®UH el @ | 70 el § 9
M T HUT el © 2

28

53. ol 2-02iddl H,/dl-saz Gelus il sl
sl Aoyt X 2L Yot {lusy cikls M A ©
2 sk -l Na/liq. NH; el uba s2al Y
2 Yo elusy ks WM L ©.
A2 2t Pen-aial 3 Benst w2 © 9
(1) XY szl [gyot st 241 Gesan(elg

(2) Y will have higher dipole moment (1) X I, Y i qer H, Seeer gy el HeTH Y2l
and higher boiling point than X. AT IedAR FALIH B | (2) Y -l X s3dl [gget 254t 241 Gesan(elg
(3) X will have l'o'wer d'ipole moment (2) Y I, X St qor o, oA fggd eﬂT'ELU'T ST U2
and lower boiling point than Y. . . N .
@) [ - hichl 8ok fnomerdt T Sl Y B | 3) XY s [gyat 2usuint 2t Gesan(sig
and lower boiling point than X. (3) X &I, Y ht ga H, TR fgga Aol "ﬂi’i %l
T R S BT | @) Y Al X sl gy 2us3o0 uern 62 44
54. The increasing order of the acidity of the : E?T'ELUTB‘?ORT{ ‘ N
following car‘goxylic acids is : < (4) Y #HLX T#ﬁ d ﬁ’ %g‘a @c&(—l-l[a‘lg Fﬂ% L
T FIR R BRI
COH CO,H COH COH P - . 54. la 20dl sellsulas siRsiuiel d-dl
54. Fe1 Freifofer St i STl i 5 ARSI 2zl 53 2.
HAT
CO,H CO,H CO,H CO,H
CO,H CO,H CO,H CO,H
NO, OH Cl
I II III v
(1) I<HOI<II<IV
(2) IV<II<II<I NO OH & NO, OH Cl
(3) I<IV<II<I 2 I I II 1Y
4) M<I<IV<I I 11 111 Y
1) I<MI<II<IV 1) I<II<II<IV
) IV<II<II<I 2) IV<II<II<I
@)  H<IV<II<I () H<IV<II<I
4) IM<I<IV<I 4) MI<I<IV<I
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55.  The major product formed in the following | 55, f=1 siffshan & s=amen 7@ 3T ® : 55. A2 2uld uBUAL ol e lusy 206l
reaction is : NO NO
NO, g 2
NaOCHj5 (1 eq.) NaOCH; (1 eq.)
NaOCH; (1 eq. Cl > >
a — 3 eq)> M S T cl Heat
Heat

Cl Cl

cl CH, h,

CH,
NO,
NO, NO;
Cl
Cl

(1) cl

1) D

CHj
CHg CHj
NO,
NO, NO,

(2)

) Cl )

CH,4 CHj
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56.

NO,

Cl

CH,
NO,

cl
CH,

On treatment of the following compound
with a strong acid, the most susceptible
site for bond cleavage is :

56.

NO,

@i

CH,
NO,

cl
CH,

=1 <ifiten %l T Joa otk § sAfufeefm
L T Y I I Fallash TRl T
BT :

56.

30

NO,

Cl

CH,
NO,

cl
CH,

AlRL 20l syl e RS W WL
sxdll, oe qeal Al o4g ueilAd et 2L

5 5
(1) C1-02 5 (1) C1-02
(2) 02-C3 (1) C1-02 (2) 02-C3
(3) C4-05 ) 02-C3 (3) C4-05
(4) 0O5-C6 3) C4-05 4) 05-C6
(4) 05-C6
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57. The increasing order of diazotisation of the | 57, =7 HifiTehi & SEUSHEHIO 1 T@ g3 FH | 57. 13 2ulal 20dlsreldl SBzIga2iqAl A2l
following compounds is : 3. Y
o (L, o (1% o
iy COOH COOH
NH NH, NH,
H‘O’C\[{O V2 H3C o) NH, H;C O NH,
© ad) WU o
v O O
COCHs COCHj, COCH;,
o QL W | o« O
N NH, NH,
B @<=t BN = O S 1) @<O<©<@
() @<@=(© <[ 5 @ @<@<b<E
3 d b
AR ¢ @ @<@©<O=@ B @<©<b<
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58. The dipeptide, GIn-Gly, on treatment with | 58. SEU=EE, Gin-Gly &I CH,COCl & ¥ | 58. siweds Gin-Gly, «l CH,COCI 8 sl
CiljgngI follo S Y R s SIHfsRfad & 6 AR Steite R0l (work sl g svelld s scll (aqueous work up)
g up) TR 9T ‘@Pﬂ : WM A d -‘zh&h

Y YCONH COOH
CONH COOH CONH COOH
= . Y \/ Y \/
(CHa), Ncoc:H3 (CHa), NCOCH3
0
0 o
(2) N 0
R @) N q @ K o
O  CONH (cHy,  NCOCH; Y \ Y \ AH
@) CONH (CH,) NCOCH; @) CONH (CHy), NCOCH;
COOH
COOH COOH
Y YCONH COOH
CONH COOH CONH COOH
an b Y \/ Y \/
(CH),  NH, CHa),  NH,
0
H O ¢
(4) N
N @) YE @) N
o CONH  (CHy), NH, \ Y \
\/ Y O CONH  (CHy), NH, S CONH  (CHy), NH,
COOH O \/ Y \/ Y
COOH o COOH o
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59. The total number of optically active
compounds formed in the following
reaction is :

59. fe sifafshan & o gaon soferdr amet iRt
F FA LR :

33

59. la 2ud uamiel dddr usw Baela
Aellovtiedl ge 2va 2l

DY

(1) Two 1 = 1 A
8 g9ur (2) =W (2)  uR
1X 3)
(4) Zero E 4; ¥ @3 ®
60. The major product formed in the following ) S
reaction is : 60. = 3“0“0' ;'Cs qo(?Ha‘: TN T W 60. 2 2uda uamizll el o sy 2.
OCOCH; PCC 3 PCC OCOCH;
(Pyridinium (ﬁﬁgﬁ?%m_
chlorochromate) CHCI) [ﬁﬂs’l-ﬂqn 50[ 15112)
CHCl, h | 3 CHOL,
OH
1) o
O
%‘/ f OH P © .
29 @ 1o OH HO
O O
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OCOCH,3

OH

OH

OCOCH,

OH

OH

34

OCOCH,

OH

OH
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PART C — MATHEMATICS

WRT C — TIfuTe

35

oL C — aU®1a

. P A S £ i fi . CaRL S FA L N _x—-1
61. Letf Ax i 1B be a function defined as | . zf A=R—{2), B=R— {1} & @1 wed 61 RL S f B 2 f(x) — g1
f(x):x—Z, where A=R-{2} and fiA - B; f(x)zx_; SR gRefad ¥ vy IRQd (A8 E?, sdl A=R—{2} 24
B=R—{1}. Then fis: N\ B=R—{1}. al fd
Y o= Wk (1) WREAA 2AEKc 43 D 1
(1) invertible and f “(y) = ——— 1 3y —1 3y —1
y—1 (1) koA T a2 f (y)=F f—l(y)=y_1
Yy —
i 271
(2) invertible and f 1(y) = # ) T s f_l ) = 2y —1 2)  udlad 2ARacd 4ud O 21
2y +1 - = 22
3) invertible and f_l(y) = 3 27 + 1 oy -1
©) . y -1 ©) i e f )= Ry e 1
(4) ot invertible y (@) ullad 2Akaacd G S 21
(4) hEviT & 7 . 2y +1
62. If f(x) is a quadratic expression such that = F
f(1)+f(2)=0,and —1 is a root of f(x)=0, s oo =4 SECED .
then the other root of f(x)=01is: ° ;fi -{](’2)1?(_) e f (x)gj jz_[i:_*_ T — Fg @) A8y ke vieg el
5 4 )
M -3 @ f(x) =0 BT THA A © : 62. of f(x) 2ol (gaid uglala a5 o2l
g 1) - 5 FA)+f(2)=02 —1 2 f(x)=0 o s cllor
@ -< 8 Q4 Al f(x)=0 o 2= ofley 8.
e 5
(3) g O W -3
i 8
(4) g S @ -3
8
4 = >
@ 5 6 -
8
@ <
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63. If [z—3+2i|] < 4 then the difference | 3. Afg [z—3+2i| <4 T T |o| F sfereham 7o | 63. o [z—3+2i] < 4 dll |z -l s Bud 2
Eg’lc:/lveeglfn’ ";|hleS greatest value and the least =T T 7 SR S - e (ud 3l dsta &,
(1) 2J13 1 213 (1) 2J13
2) 8 2 8 2 8
(3) 4+13 ) 4+413 B) 4+13
4 i3 @ V13 @ i3
64. Suppose A is any 3 X3 nor-singular | 64 HAT fof A %18 3 X 3 ST S8 © [oeh | 64. ©iRl 3 A 3l 2l 3x3 A Al © 214
matrix and (A —3I)(A-5I)=0, where faT (A —31)(A-51)=0, S&l [=1, a0 (A=3D)(A-50)=0, sl I=I, 214 O=0,.
I=I;and O=0;. If aA+BA~!=4I, then 0=0,%1 A aA+BA~1=41T W a+p od aA+BA~T=4], dl a+p AR
a+ B is equal to : A
TR B : 6.
1 8
2) 7 (1) 8 1) 8
(3) 13 (g) Z?) 2 7
4) 12 (4) - (3) 13
(4) 4) 12
65. If the system of linear equations
x+ay+z=3 65. 7S F1ef W FHienaer fenre 65. od vl lsel Aeld
x+2y+22=6 x+ay+z=3 x+ay+2=3
x+5y+3z=b x+2y+2z—g X+2y+2z=6
has no solution, then : x+5y+3z=b x+5y+3z=b
(1) a=-1,b=9 1 FIE T T A A A5 weL Ghd A €, dl
2) a=-1,b#z9 (1) a=-1,b=9
B3) a#-1,b=9 @) Ya=\-"hibE9 (1) a=-1,b=9
(4) a=Lb#9 (3) a#%-1,b=9 (2) a=-1bz9
4) a=1,b%9 B3) a#-1,b=9
4) a=1,b#9
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66. The number of four letter words that can | 6. ¥s¥ BARRACK % 18R sh1 T ¥k 51T | 66. BARRACK 20ceedl Yousil-l Gualol s3l 24
be formed usingli Qi SgEIIE S Heh ol IR A& b Wl sl B Hen YOUERL cow 2l A€l el s 9
BARRACK is :
1) 120 e 1) 120
(2) 144 (1) 120 (2) 144
(3) 264 (2) 144 (3) 264
4) 270 (3) 264 4) 270
(4) 270
67. The coefficient of x'0 in the expansion of ’ 67. (1+x)2(1+x231+x3)4 Al Brazemi x10 Al
8; x);(zl +x2)3(1 + x3)* is equal. to : 67. (1 -|;x)2(1 + %2)3(1 +x3)4 o gER H x10 % L3S Y
TOTih STEX
(2) 56 (1) |52 (1) 52
(3) 50 (2) 56
2) 56
(4) =44 N 50 (3) 50
(%) 4) 44
: : (4) 44
68. Ifa, b, c are in A.P. and a2 b2 ¢? are in
: S 68. ofa, b, c iR el (AP.) w24 a2 b2, 2
GP.suchthata<b<cand a+b+e=", | 68. fEa b, c TF TR I & T oMl a2, b2, ORI S
= Teh ORIt W €, Sefeh a < b < ¢ @9 3 h
then the value of a is : 5 ol adbdtco 3 der ala ol B 3
1 1 1 a+b+c=Z%,?ﬁaWTﬂ7f%: a C_Z »a T
O 1T L1 @ L-1
1) ——— 4 402
@ 1--L O 1 am V2
4 32 A ) 1 1
1 1 . ol § 4 32
By ——-— 4 32
4 242 - @ L-_1
P 4 22
(4) 1 — i ( ) 4 2\/5 \F
Lo 1 @ 7
4 —_—
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0. Lot A, =(HELEP(E) 2

n
(-1t Gj and B, =1—A,. Then,

the least odd natural number p, so that
B,>A foralln = p,is:

lim Xtan2x — 2x tanx

70.
ks (1 — cos 23()2

equals :

—~~
[
N
— =

—~~
W
N
N | =

N | =

g
71. Let f(x) — (x - 1)2_x , X >1,x z 2
k ,x =2

The value of k for which fis continuous at

oo, 7 A= C)- (e (2] r
(—1)“‘1(%)n TAMB, =1- A, & q =74
e quiier p, forrs forg @it n = p & foU

B,>A, % T

;

11

5

=

1
?
3
4

o~~~ o~
— N '

lim xtan2x — 2x tan x oy

70.
x-0 (1 = cos 29()2

—~
N
N—"

il
710 T, f) =& -DT x> # 2y
k ,x=2

69. LS A, = G) - sz + (%)3— ..... +

n
-1 3 Y ~\
(" (ZJ 2§ By, =1— A, ol “elsy

n = puk, B> A U ddll yddu 24
Uglds v p 5§ © 7

(1) 9
(2) 7
3) 11
4) 5

70. lim Xtan2x — 2xtanx _

-0 (1 — cos 23()2 __________
1

S -

(2 1

@ 5

@ -

1
\ — 2—x
71. 4l fr) =D x>Lx#2
k /x=2

2‘;2 1;: gr’kwagq\w, ferdlf 3 =2 R A, x=2 POl f udd 4 d Rl k Al Bua
(2) e 1) 1 8.
(3) et! @ e 1 1
(4) e72 3) el ) e
(4) e 2 (3) el
(4) e~2
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72. If f(x)= sin_l(2 & SXJ, then f’(— %)

1+9*
equals :
(1) —/3log.3
2) 3 log.\3
(3) —/3log.3
(4) 3 log. 3

73. Letf(x) be a polynomial of degree 4 having
extreme values at x=1 and x=2.

f lim (f(_;c) + 1] =3 thenf(—1)isequal
X

72. A f(x)=sin_1[2><3x] g @
V.,

o
T

(1) =3 loge3

(2) 3 log.V3

(3) —+3log.3

4) " 3log. 3

73.  HMI f(x) 9d 4 1 Tk IgIS © foi¥leh x =1 qel
x=2 T & =H HH (Extreme Values) & |

39
3 e 2235 ] @ A2 1) 2
72. oA f(x)=s (1+9x], al f( 2)
(1) _\/gloge\/5
(2) V3 loge3
(3) —3loge 3
(4) 3 log. 3

73. URLS f(x) 2 4 sl 215 1ol vgusl © %
el 2Uc(ds YRl x=1 A x=2 240 4o

t%O W&ii%[%n%]:&?ﬁf(—l)w 8. o g%[%+1]=3,cﬁf(—1)=
O :
g o
9
1 3
; o - 1y 2
5 2 2
; 2 3 @ 5
3) 5 3 3
) < B ® 5
(4) 5 1 .
— @ 5
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74. If J.de:A 7—6x — x> + 74, I 2l dx = A\7 —6x —x2 + 74, o
' 7 —6x —22 ' L O J.—2x+5 dx = AV7 — 6x — 22 +
1({x+3 x+3 7 — 6x — 2
Bsin_( j+C Bsin ( J+C
! 4 Bsin ! (—SJ C
(where C is a constant of integration), then (ST C Teh GHIheH 3R ©), I shidd IH 4
the ordBEIRElly. P) isgqtial to : (A, B) SRR § (sl C 3L 2sendl 21is 8), dl sH4sd ol
1 1) 1) @ 1) (A, B)=
) @ (-2 31) oy _
& (21 Y m @
@ @-1 o W B @ (-2 -1)
g @) (=21
3 J 4 @ -1
75. The value of integral 0 +x‘ dx is: 75 qHER ; dr FUEE 57
% o ' 1 + sinx ‘ 75. J. — dx -l wsd Buda
2 A / 1 + sinx
1) =2 &
1 =2 N
@ =(v2-1) 2 2)
@ w(V2-1) (1) w2
@ 5(2+1) ® 27+ @ =(V2-1)
@ 2n(V2-1) @ 2m(v2 -1) 3) %(ﬁ +1)
@ 2m(v2-1)
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1 1 1
76. If 1) = J.e_x cos®x dx, 76. 4G I, = je_x cos®x dx, 76. oA I; = je_x cos? x dx,
0 0 0
1 1 1
—x2 2 —oa 2 —x2 2 3
I, = Ie cos”x dx and I, = J‘e cos“x dx qr I, = [e cos”x dx 4
0 0 0
1 il 1
I3 = J'e_x3dx; then : I3 = Ie_xadx g, s Iy = Ie_x3dx; dl :
0 0 0
1) L>L>I (1) L>L>I 1) L>L>I
2 L>L>IL @) L>IL >0 2 L>L>IL
3) L>L>I B) L>L>T 3) L>L>I
@) L>L>I @) L>L>IL @) L>I>L
77. The curve Saz’fiSf};ing the differential | 77, 5 5k Sl STaehel THIHL 77. [Asa wdlsrel (x2-y2)dx +2xydy =0 4
equatioys gy T 2~y dy =0 and (x2 —y2)dx + 2xydy =0 i HIES FHIAT & T Al 24 ©ig (1, 1) izl vz 2dl o
passing through the point (1, 1) is :
(1) acir N R forg (1, 1) | SR ST E, % (1) Bioct 31 Q1 Ay 518 91 e B,
(g) a hyllla'erbola. (1) T g9 S9! 5591 Tk & TR T | @) 98 B wAfa B,
() anellipse (2) T ST | (B) 8 S Guaen B,
(4) acircle of radius two. 3 et o
& O ' 4) B & Q1 ag 98 s adn B,
(4) T I TGt 5o < % TR T
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78.  The sides of a rhombus ABCD are parallel | 78, wesh =St ABCD UHI & fSrereht [oirei W@t | 78.  adeley Aqslel ABCD il clloy @il 2wl
E’i‘eeg;zsérfazsyotZt;eor;‘;fnifl;iyntei;g X—y+2=0 M 7x—y+3=0 F TR ¥ X—y+2=0 2 7x—y+3=0 A Wi B.
at P(1, 2) and the vertex A (different from af EH’ FrEqs < fasot fag P(1, 2) W o il ey Q‘L‘?%QHL [seil &g P(1, 2)
the origin) is on the y-axis, then the qgl Tsh z O, " AR 8 2 RIRUAE A (BR™MIAE AUl 13
he orig he y hen th Hed B 36 A(A £ O, Ho1 fog) 5t 2 RIRUCE A (Glwlelg &l (¢
ordinate of A is : y-3181 W T, A A & e (ordinate) ¥ : Y-l W2 G, dl A Al uH S.
ay 2 5 5
2 ® 5 S Y
7
Z 7 7
2 3 @ 1 @ 3
©) 3) 2 ¢ 2
7
Z 7 7
@3 @ 5 @ 3
79. T}?e fo.ot‘ of the Eer%)'endécular dr)\a(v):rn f(.‘;;)m 79. T m I @ 3t =N\ # 0) | e T 79. @Ol%[alg?{igﬂ L 3y + y=N\NZ 0) W& REEN
the origin, on the line, 3x +y = £ 0) is I i SN . N N N .
P. If the line meets x-axis at A and y-axis TS T UIE P R S AT Tl 3781 hl A e (-t‘)}-tt (-M‘i\ls P 8 Gﬁ\%{m&ﬂ Qi)tl A A
at B, then the ratio BP : PA is : y~3781 S B T hiedl &, <l STqUI BP: PA T : 2 248 B A HdL, dl 2%l BP : PA=
(1) 133 1 1:3 S
(2) 3:1 2 3:1 1 1:3
3 1:9 3) 1:9 2 3:1
4 9:1 4) 9:1 3) 1:9
80. Th he circl @ 9
. e tangent to the circle | go -qﬁ{qﬁc 'x2+12—2x—1=0%ﬁ1%|§(2 1)
C, : x2+y?>—2x—1=0 at the point (2, 1 : F'ﬁl. : ﬁ, \ cx24y2—2x—1= '
c&ts )(gff aychoryc(i of len;th 4efrIc))i)rl1na S:irclg R T TR, T T C o ?2%;; ;:lglm..g %:;[3 q}{zé, _1 2) 93.-:;;:[ Sti
C, whose centre is (3, —2). The radius of HE (3, —2) &, | T =R o SeR T St " 1L 4 oo L ’ 15 Q %,1
Cyis: Fe 2, A C, 7 B [(32 sl 4 dewdenr 34 o s 6. ol C, -
(1 2 1) 2 Ayl .
2 2 2 2 1 2
Gy 2 (3) 3 @ V2
(COMN(3 @) B 3) 3
4 e
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81. Tangents drawzn from the point (—8,0) to | 81. fog (—8, 0) & WAH, 12 =8x W &= T | 81. (%45 (-8, 0) iall wreted 12 =8x A gl ¥urisl
the parabola y* (TR EEL T T WEer? &l P el Q W o991 &hidl ¥ | YAl P 2t Q 240100 UL 8. st 1L wretd-l
P and Q. If F is the focus of the parabola, I .- ~ o~ .
then the ASCENEH IRGMaAplc PFQ g Fwwaﬁﬂﬁi ¥, I APFQ 1 &1 T%et AUGLF €1, ol (Bslel PFQ o &lbisa (AL sl
(in sq. units) is equal to : (ot gehTedl H) SRR 8.
(1) 24 (1) 24 1) 24
(2) 32 s 22; %
(3) 48 (3) 48 G) 48
4) 64 (4) 64 1) 64
82. A norml‘jl to thedhyperb"laf 4a? —d9y2=3§ 82. SAfquReeT, 4x%— 9y =36, W Th AT | 82. wilduct 402 —9y2=36 il 51 2i[Ciciot urusl
meets the co-ordinate axes x and y at e . . NN ~ N N
and B, respectively. If the parallelogram el x Fen Yy FI A A T B R X Q’lj'l y Q’i'l%j{ A\ Q’HE H U D. 6;‘1 OABI:
OABP (O being the origin) is formed, then HEdl ¢ | A FHR =g OABP (O, Tt (sl O Gl ) Ustickottsy AGRSILL Gteicll
the locus5 of Pzis : fog ) o S 8, @ P ol forgue @ &, dl P Al Cigua 8.
(1) 4x*+9y*=121 (1) 4x2+9y%=121 24012 -
) 9x§ + 4y§ =169 (2) 9x2+4y2=169 8 3§2 I Z{lz - igé
(3) 4x2 — 9]/2 =121 (3) 4x2 = 9y2 =121 (3) 43(2 _ 9};2 =121
4) 9x=—4y-=169 2_ 41,2 — =
( ) y (4) 9x 4y 169 (4) 9x2 4y2 =169
83. An angle between the lines whose C ey £ =T : NN N N
direction cosines are given by the 83. wnell, fo ! fag WA WHIFROW | of o3y [Essiud, 2ls2el 1 +3m +5n=0
equations, ~ [+3m+5n=0  and [+3m +5n -l iy 0 T 2 5/m —2mn +6nl =0 gkl 204 14, d
5Im —2mn +6nl =0, is : < €, o Sfiel 1 T i € : ol AL s el S
1) cos ! (1j 1) cos ! (1j -1(1
3 3 (1) COS g
(1 (1
o ol o) .
(1 . 1)
3 = 3 — ~1(1
o o o ol
—1(1 21(1
4 o 4 = (1
(4) cos (8) (4) cos (8} 4) cos 1(§)
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84. A plane bisects the line segment joining | 84. Teh THqel foigafi (1, 2, 3) T (—3, 4, 5) 1 | 84.  [Gig2il (1, 2, 3) 2t (—3, 4, 5) -1 sAcll Juilviged
the points (1, 2 SN (RS SRIPET: e o1et Y@IEs I FHhv | Fafgurid SIS s e 51298l sl B, dl U wdd
angles. Then this plane also passes through & =i 3 N
the point : A 8, 11 I8 HHae (59 SR foig | TR 8, [Cigatiall weoL war 22l
1) (-3,21) TR : 1) (=3,21)
2 (3,21 1) (=3,21) 2 (3,21
©G) (=123 @ G271 G) (=1,273)
4 @2 =9 ®) (=1,273) 4 (L2 -3
» _ 4) (L2 -3
85. If the position vectors of the vertices A, B 85. ol AABC il RACEN A, B »iA C -l 22
and C of a AABC are respectively | g5 afe T IS ABC F oief A, BAOC & . I
. : . ! O o0 O e A4s™ 47 +77 +8k, 21 +3j +4k
4i +7j +8k, 2i +3j +4k and wrta @fevr ®HI: 40 +7) + 8k, Di . ! !
o0 0 : §Ud 27 457 +7k €, dl OA -l [gouers
. . . O 0. O o O 0O o J ’
2i +5j + 7k, then the position vector of 20 +3j +4k T2 1+ 5] + 7k %,T‘ﬁ‘o"{:[ BCA@}@?&H&I&&WMH&N
;cshé: ip;?1nt, where the bisector of [JA meets ]%'__g’ S A T TEEATS BC R e %, 5
W 0 - 8: 1({ 0 O
1) 4 +8j +11k 1 1) §4z+8]+11k
(1) §4z+8]+11k
i\ ¥ ) 1fo o O
(2) 5(61' +117 + 15k 1( O (2)  3lei +11j +15k
(2) g( 6i +11] +15k)
1{ o' o (@ 1o o O
3) 5(61' +13j + 18k Y a0 () 3lei +13; +18k
(3) 5(61 +13) + 18k)
1({ O O 0 1{ O O 0
4)  4\8i +145 +19k 1 \a 4)  4\8i +14; +19k
(4) Z(Sz + 147 + 19k)
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A player X has a biased coin whose

45

e ' : 86. W faaiel X o T8 Wk Aa faamt T | 86.  vicdl X wil »is »1[GiAd (biased) Rl & o+l
probability of s QEHERS SRS et fod (Heads) =31 1 wifaeral ‘p’ © oM Butseledl Aotarl p & 2 vl Y wal
player Y has a fair coin. They start playing = - N < n A~ o~ A N
a game with theitiown coins and play LRINEENIE Y KRR AR e %l s Audld Rl O, dxll Wil Rissiil
alternately. The player who throws a head T T 7T Tkl g U @ Y& i © AU s U el A2 SR O AL ARzl
gl'fst is ; V}‘)’?Ener% If X ?tar’i;the gan]f;er ;‘nﬁ o 5= 9t ) @ Wem 1 9% faerst s A S, & vl Rl Gowll muy o Aad d
thg I;rlzyz r; ltsy Sql‘:;l the%l tﬁegigieyofcf;, Teo! ford theran &, Torsrar |1 SIar €1 9fe X, [Qevcl oA, oA X RuddAl A3 53 A ot
is : Tl Y& AT S TN ST b ST sht FITFRard W2l [@eal ool Aeusdl A S,

1 TEAEE, T p RAFT : d p’ Al Bua 5.
g - N b1
L @ 3 @0 3
@3 = y 1
o ) 2 3 2 3
5 2 2
) ()~ G 3
@ 3 1 1
4 — 4 —
@) 3 @ 5
87. If the mean of thedata:7,8,9,7,8,7,\, 8
is 8, then the variance of this data is : 87. e aifwS17,8,9,7,8,7, A, SHIWASE, W[ 87. s wRdl: 7,8,9,7,8,7, )\, 8l ueus 8 &,
1) 7 3 SATehS] o TEI dl 24 Rl Rarel 8.
8
7 7
2 1 — —
(2) . @ g M 3
G) = 2 1 2 1
8 9 9
4 2 e Z
(4) () G 3
4) 2 4) 2
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88. The number of solutions of sin 3x = cos 2x, ) - o o
4 88. sin 3x=cos 2x % HAUA (5’ wj H gl i | 88.  sin 3x=cos 2x -l (5’ wj picriqul G-l
in the interval (E' ™ j is )
TEm g : v 8.
(1) 1 1 1 1 1
(2) 2 2) 2 2 2
3 3 3) 3 G) 3
4) 4 4) 4 (4) 4
89. A tower T, of height 60 m is located exactl o . N .
opp il N T, of height 80 m |89 |l WeF W60 L SEll WH HEAR T, | g9 60 fle Glaud tzieid Sis 2 T,, 80 {lez Glaugd
straight road. From the top of T, if the 80 . Si<ff Uk HIR T, % Sieh HF T Rl D5 2R T, Al eRIR WA o 25 A
angle of depresswr} of the foot of T, is twice g1 Afg T, & et | T, % UIQ <l ST 2l w2 234 8. T, <l d2ell, T, Al ey
fﬁe an%h;og eleV;ﬂ}m ;f ' kT of Ty, thfln I, T, < R & S 0 6l A &, 0 SRESRL o T, Al A2l Gedasionll ol
the width (in m) of the road between the — . rere 2
feet of the towers T, and T, is : .Tl, el TZa; ST % =T §eh Al =S €, ol 2o T, 24 T, -l ali1l eRiAL 23l
1) 1042 ((1)i zflﬁ)ﬁ’ wdoud (aflez W) 8,
10~/2
(2 1043 1 1042
(2) 1043
3) 203 Tk (2) 1043
20/3
4 20v2 3) 20V3
4 202
4 2042
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90. Consider the following two statements : | 90, 7= & FeHi | fo=R HifrT : 90. ARl A Qe QR :
Statement p : . .
The value of sin 120° can be derived by Eﬁm PO- [q,q“ PO- .
taking 0=240° in the equation sin 120° ST HH, HHIHTT sin 120° il (5uct wadlszeL
ZSinE=\/1+sinO—\/1—sin6 ZSin%Z\/1+Sin9—\/l—sin6ﬁ ZSingzx/lJrsine—\/l—sine_
> .
Statement q : 0 =240° & ¥ F1d Toha ST Fehell © | Ui 0=240° Actl Aaell s
The angles A, B, C and D of any HmUA q : Qe q:
quadrilateral ABCD satisfy the equation A ~ ~
freil =4Sl ABCD o wI0 A, B, C 991 D, SIueL AL ABCD AL veudl A, B, C
cos@ (A + C)j 4 Cos(% B + D)j ~0 EEiEaul 213 D wsllszal
Then the truth values of p and q are cos(l (A + C)j + cos(l (B + D)j =0 cos(l (A + C)j + Cos(l (B + D)j =0
respectively : g 2 2 2
(1) ET I I H ¢ | o AMEIA SR,
g; $ 1]“: A p e q o FHHA, HA: & : Al p 24 q Al Acicll Yl 215
4 F, 2 (1) E1 .
4 F @) T,F
0 () TT b BT
-0 O - (4) F, F (2) T, F
@ TT
-o0o- 4) FEF
-00o0-
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