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PART A — PHYSICS WNT A — oiferer fagm oL A — olllds [@sue
ALL THE GRAPHS/DIAGRAMS GIVEN ARE few 3 @it aTE) Y@l T & it 208/ Bl 6025 § aa W weudt D
SCHEMATIC AND NOT DRAWN TO SCALE. . -
3R THeT & STER ¥EIlehd T8 &1 «all.
1. The characteristic distance at which .
quantum gravitational effects are oTish Tt I fafere gl € e W aren e sl sellrz-o3cesi 2R 2Pl € dg
Zigtnifi?ané’ fthe Plant_:tkbllength,b_cant.be g eyl B ¥ 1 gwe fuRe gea ABRLs 2R, irs iR; G, b2t c vell Allds
ctermined rom & suttable combination ofifereh TRET G, 7921 c ¥ & Tehel ¥ 1 T A AL Ao edloreiedl ugeell galiell st S.
of the fundamental physical constants G, . N .
hand c. Which of the following correctly H SIF 91 g el g we femm § 2 AR 2denisdl s Qseu wies vidza el
gives the Planck length ? 1) Gr2d Ad g1a 8 7
1) Ghr2c 1 2.3
1) @ G he (1) Ghr*c
@ G2hc 1 @ G%hc
1 ®) G/2 h%c X
®) G/2 h2c y (3) G/z h2c
] Gh /2
" [@ j/z @ = N2
¢ @ ( ¢ j
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2.

A man in a car at location Q on a straight
highway is moving with speed v. He
decides to reach a point P in a field at a
distance d from the highway (point M) as
shown in the figure. Speed of the car in
the field is half to that on the highway.
What should be the distance RM, so that

T e R H WM Q ¥ Tk Uieht Tesh W
T o ¥ S @I E 1 I8 B & Th forg P, S
feEr T foaER ge% | d 30 W ®
(fsig M), g =1 feee e &1 R &
= T H, Tk B o H ot 1 g

IV' CAREERINDIA 2
B P ¢ W Q A sRHL 2dd s Alse
v evedl aaguall ald 2 . 2uglami guicun wwigl
d ¢ (g M) 2l d »iR 23a Wereu [ P
210 wéiudl] Al 2 . ViRl skl By
¢85 Wl By sral 245l . RM 2ik Yeq

the time taken to reach P is minimum ? RM 1 3t ot R P 7% wg=m & W 6y ol P yell udludl antdl W dgas
' [T 2 DO
P
T P P
d | |
l d d
Q R M l l
1 d Q R M Q R M
d 1 d
@ d 1 d
@ 75 ° d
d 4
e 5 d 2
G 3 d
@) 4 4 G 5
& @ 7 d
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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

30° IV H 3 Y T THURIH HHAA W TH
2 kg TEAHM o Th 08 @03 m/s2 9 =
I IR frgea 1 39 five =i 30 w9ad ™

IV' CAREERINDIA 3

30° sy2dl aloL BRIl s gAAL 5 UAHaAd Wl
2 kg € aRiadl wElEl 3 m/s? AL udoel 1A
RS URE O. AL oy USIEA 2 sy WA Sl

the plane with the same acceleration will I WO W IR A TH F S O oA Hi Gw: dzs ad svell W (-t3ll°t°\i> \{S‘i QUSRI
be : (=10 m/s?) afrereereRel Bl : (e § g =10 m/s2) ull. (g=10 m/s?)
(1) 14N 1) 14N
(2) 20N (2 20N (1) 14N
() 6N (3) 6N 2) 20N
(4) 4N (4) 4N () 6N
4 A f llides elastically with @) 4N
Aol iyl | ot s
the collision, the proton and the unknown formrereen § T ET TF FU § TARY HHg Q:ti el 59 sedl {22 591 Ht?at\rr: oL qa.lth
particle are seen moving at an angle of 90° HIA Y| TG F v, Werd 3R 9 w0 el frulcars 2Hasmel A O, 2L AU
with respect to each other. The mass of TER 90° T HU TR T T I § 1 I ollg, 21 ARIA 2 gt 591 2iselloanl AR
unknown particle is : T T TEE - 90° Al 5181 2 s HGH W O, sl 50U,
m .
1 > m g :
@) m
@ m 2 o =
2) m 2
3 = () m
CI m
1 ) ®) J3 m
3
@ 2m @ 2m R
4) 2m
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5.

A disc rotates about its axis of symmetry
in a horizontal plane at a steady rate of
3.5 revolutions per second. A coin placed
at a distance of 1.25 cm from the axis of
rotation remains at rest on the disc. The

T feteh 379 T 31e1 % wfa: &fas wHaa
T 3.5 TR Ufd Gekve ot feer Tifg § it
FTE T PO AL H 1.25 cm T T R @
T o fewr W feor war §1 fass iR

IV'I}AIIEEIIINIIIA 4
s dlst ddl ARG e 21qeslal wEldsy
uHAAHl 3.5 uRkanel ula Asodl RUR €
kel &2 8. adl eueus ¥l 1.25 cm @i
W s Rl ale w R Gulad R 8.

coefficient of friction between the coin and feer % oftw & wv e %1 AE A Russt >R Alst oAl srfelis 2,
(he disc o (g=10 m/ ) (Rt g=10m/s2) (=10 m/s?)
@ 03 (1) 05 1) 05
G) 07 (2 03 1 o
@) 06 (3) 0.7 (2 03

’ (4) 06 G) 07

4 0.6
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6.

A thin uniform bar of length L and mass
8 m lies on a smooth horizontal table. Two
point masses m and 2 m are moving in the
same horizontal plane from opposite sides
of the bar with speeds 2v and v
respectively. The masses stick to the bar

L L
after collision at a distance 3 and r
respectively from the centre of the bar. If

L SIS 991 8 m ESTHM 1 Ueh TshTHM ol
BT T fod A A9 R €1 fag
TEHM m A 2 m S &fqs auda § v %
faudia |E T HAM: 21)3%1)%@%%
Il EHAM ToE & 9GBS o R d A

%am%@ﬁmﬁmﬁﬁ%ﬁg%
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25 L detdel 241 8 m g0 arielg o] uuivll
g s aieRRd WHEsy 2ot wr W 8.
Alua-l Czea il 2w wul@sy
i A [igad gl m 24 2 m 2453 20
21 0 eell a3l A A $2 B, 2L rudA 2id

L L ..
2L EUlL AL Srgall 21459 3 o i

9y ) ) FAEET AT B A FHAN hE kAU el A2l ot B, U Heldd sREL ot 2
e bar starts rotating about its center of N N N .Y
mass as a result of collision, the angular AT E L § T DS T HI0F =0 B Qrll geatinl Fegl 2iaiafla uRonul sreud 2
speed of the bar will be : L/6 R, d Aal sielld s %3,
L/ 3<_l2 v
S>>
RYIONEE > Y s L oo
. ° ° | vT O ° ° ° |
vT © UT 0
v
v (OB v
M 5C M50
60

60 @ 5L 60

@ 5 . @ s

3v G 5L 3v

® 50 ) ® 5L

B @ o .

@ L @ oL
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7.

A thin rod MN, free to rotate in the vertical
plane about the fixed end N, is held
horizontal. When the end M is released
the speed of this end, when the rod makes
an angle a with the horizontal, will be

T Taell B¢ MN, S fF Seafr avaa |
feer faX N % wmiet s & e s §, &
afs feufq & Jsm e ¥ 1 9 X M e
T ® 39 TR A =, e 5% 8w ¥ o

IV'I}AIIEEIIINIIIA 6
ais wHBilsy 200d watoll UG MN Al sy($ct
BSLN #ll Geel el s Zld ukomel 53 2
8. oalR M O91A Hscl szl 20 8, dl R
[0 2 fEUAsy 2018 o 5191 oAridl IR 241 Dl

proportional to : (see figure) O] AN §, T e : (P o) A4 AL AR 2L (oA 215(ct)
M—&\_f_ M N M N
(’x’ \..- ol —O‘T

(1) sina (1) \/m (1) sina
(@) sina @) sina @) sina
() eosa B3) Jcosa B) . Jcosa
(4) cosa (4) cosa (4) cosa

8.  As shown in the figure, forces of 105 N FATIER, 10 cm 3T A T o9 & S iR 2Aig(ctl etciet WL, 10 em <l ety sl
each are applied in opposite directions, on = A wers W 10° N % SReX aedl trdl Guadl 2A Al 825 cugy Gur [A3e
the upper and lower faces of a cube of side forodta faen & wrmren e & fored St wers (Brumi 105 N e2¢, el @ousedl »iedl a-l
10 cm, shifting the upper face parallel to “~ . N NN
itself by 0.5 cm. If the side of another cube 3T THRR 0.5 cm ¥ foenfyd & St 2 Gurdl otley Al iR 0.5 cm sveell WA ©.
of the same material is 20 cm, then under fe TAH e & iﬂi 20 cm ¥ EicRoricn) oflsnt 2L 6y gL oAl EsHl Gllsy 20 cm ™
similar conditions as above, the TR T e § @ S @ faeere woE dl 6w sveudd A Rl U2 wag susye]
displacement will be : o :

: RUALR )
F
> r P
F
< E F
1) 025 N N
22; 057 o 1) 025cm @) 025 cm
3) 075 em (2) 037 cm (2) 037 cm
4) 1.00 cm (3) 075 cm (3) 075 cm
(4) 1.00 cm (4) 1.00 cm
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9. When an air bubble of radius r rises from | 9, <& r 521 %1 %91 1 U JAGA TH A F | 9. R r Bisl dricil getill w2l avueinl dldd
the bottom to the surface of a lake, its e T 39 a7 U9 T6E 99 A9 T, 5
5r ’ ofl 2wl Guz 248 & ik Al Bser 2L el
radius becomes —. Taking the R 5r A ST | AT 4
atmospheric pressure to be equal to 10 m ] 4 e 8. AL EUSL el ol 10 m
heightp of Wafer column, the gepth of the T 1 10 m ST 3 ST T F SRR 7, Glrug sveq Ad, douadl 2i[Rgz (@oiewt) Qs
lake would approximately be (ignore the it T TS T eI T B (@ q e | .
surface tension and the effect of T AT S EE O ) (ypctigl i el 2R 2el)
timpe]rlat;re) : 1) 112m
1 1.2m (1) 112m (2 87m
@ 2-7 m (2) 87m () 95m
() 95m B) 95m 4) 105m
*)
) 105 m @ 105m
10. Two Carnot engines A and B are operated 10. & sidl 2Afsvet A 24 B sl 8 Al
" Soeri:& OEr?gE':e eAs reieives ahsa(z}}iojne a | 10 T 5T A T B B AVl S H el s O, Byt A, 600 K cludua 23l 4oues
reservoir at 600 K and rejects heat to a ST | ¥ A 600 K o HeR § 7o STereiiftra wiiell GruL M 53 8 4 T cruauA 28al s
reservoir at temperature T. Engine B AT T A T AIHH F SR T 1 Sedfoid wesl A0 B, By B A Ay A A e
e hfat‘ tr?eded by er.‘gnleljéoaid T AT T B, T A GRI (S A1 I GlodR U 52 & 247 100 K vl 2 2iigsal
rn rejects it to a reservoir a . e . RN o e N
the efficiencies of the two engines A and B & R ﬁh‘{.l(?o K e il wesl 2 B oh 2 A BAlrsrel A 24 B -l
are represented by 1 , and mp, respectively, FcAfstd T §1 Afe Il 5 A T B #H: . N N G L B
o sifEHal s m, A mp S dl B o
then what is the value of -2 ? T&IAT AT nAQanB‘bﬁ?ﬁn—BaﬂﬂT?'@Tﬂ: _ A
A nA (et Seell 22l 7
12 12 12
o = o = O
7 7 A
@ 73 @ - @ 5
12 12 12
G 3 G 3 @ 5
y = gy 2 5
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11.  The value closest to the thermal velocity | 11. el 9T9HM (300 K) W Eferm wam] & qrd | 11, 2lzsil driin (300 K) [(MAe wrang), Wiz
of a Helium agom at room tempezrsature A F ms—! T Fiweqn wE 2 Gufly C\M'i 295t et ms 1
300 K) i “lis: [ky=14x10" K; _ PP _ -2 1o
E“He:éflrgiy Eg ][ ] ! El;?=11.43>< ]100423 J/K; mpy, =7x10~% kg] [kg=14x10"2]/K; my,=7x10~% kg]
" 3%
8; }'giigs @) 13x103 1) 13x10*
3) 173 %105 (3) 1.3x10° (2) 1.3x10°
’ 5 (4) 1.3x102 (3) 1.3x10°
(4) 1.3x10 4) 13x102
12. Two simple harmonic motions, as shown 12. =T i@g A 31. ot T Qai@i * 12, 44 gufda A s sued ARl (SHM)
below, are at right angles. They are AEEd § 1 ITHRI GYH Ik faary XA
combined to form Lissajous figures. (Lissajous) fo A1 21 Qﬁoﬂ”\ﬁ s12519L 4 §. il oG 2l
x(t)=A s'in (at+3d) x(t)=A sin (at+3) oAl ©.
y(t) =B sin (bt) y(t) =B sin (bt) x(t) = A sin (at+3)
Identify the correct match below. e 1 W e T y(t)=B sin (bt)
Parameters Curve . AL US| s Bseu w2l [seu § d el
(I) A=#B,a=b;8=0 Parabola URE ah wadl ay
() A=Ba=b;5=7) Line () Az Bazh; =0 1) A#Ba=b;3=0  wuau
- , ) A=Ba=b;3=T4 @ (1) A#Ba=b;8=
(3) A#B,a=b;3=T4 Ellipse () A=Ba=b;5=T4
o/ (3) A#Ba=b;d=T4 drEgq
(4) A=Ba=2b;5=T) Circle (3) A#Ba=b;d=T4 Guiuu
(4) A=B,a=2b;8=T, oW
13. 5 beats/second are heard when a tuning (4) A=B,a=2b;%= % C@ﬂ
fork is sounded with a sonometer wire e SCIE
under tension, when the length of the S T 095 ma 1 m¥ 13, saR iR (2trtEle) aiell deud 0.95 m
' s & S T O e 1 HRE 3 .
sonometer wire is either 0.95 m or 1 m. . Q: ™ s oy 242l T m Rl 209 8 AR e i
Tlhe ffle;l;eélcy of the fork will be : M m:_;w S 5 ?ﬁm dldisfler ar WA 2ol 5 e /Ass
EZ; 19 1 m@é\?f@ G Ted 1 W G ki ST ot ©. el Brdludl 2ug/
(3) 300 Hz ) ’ 195 Hz AL
(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 5= & U% 319 el & A& 96 p &l 14, R Biseldl cld 42 [ﬁgqm% 4l p A
genS“Y;ngV;nfyP=f%1§1—%§1) fzr 0=r=RFFMp=p, (1-15) T 772 p=py (1- 74) 1 0 = r = Rt ot &,
=r=<R e electric field outside the f
ball is : S 1 et 36 e e & 2 cllardl otgirel ol [Qyaga
3
3 po R R3
PR a 3 P R”
M € 12 € I 1 € 12
3
3 po R R3
po R @ = _PRT
@ 12 ¢, 12 R2er @ 12 ¢, 2
3
ST R? ) % T R
®) 3e0r2 3er ®3) 3€0r2
30 R
4 SRR R’ 4) o 2 4 SR R?
@) 4eor2 degr @) 4eor2
15. A pargllel plate capacitor with area 15.  &5FC 200 cm? T a’_ oter Tﬁ 15. 200 cm? Qg% Qoo 247 & Q2L q?,z\{-i 2R
%050 cm”and SePar?tlgn between bthtet platei 15 cm, ng;:ﬁq ﬁ%ﬁ?ﬁﬁ: 1.5 cm i A 2oz Wz Yl (Riurs) V
5 cm, is connected across a battery o EE 5V o TR NI . P
emf V. If the force of attraction between = & o1 T 25 x 1 0; NFTV qi(f WZ% ?mf qflqcﬂ Sl 2w \mgﬂ\& m
the plates is 25x 107 N, the value of V is X ! Wzl 2Rl 215N 25X 1070 N ¢l dl V o
approximately : T HI B QAL oved yeu 2.
pp y N
1_C ¢ = 885x 10712_C 1 C?
€ = 885% 10 0 N C = BEX 1072 =
1) 250 V (1) 250V
22; 100 v (2 100V (1) 250V
() 300V (3) 300V (2) 100V
N 150 V 4 150V (3) 800V
) @ 150 v
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16. A copper rod of cross-sectional area A | 16, A STURY T % &AHA hl Th HIR H B | 16. A ofed 219 Srz0 il dicu-ti izl
:sglezraa‘t’i‘ior;n f;”tr}'it J;f‘;ﬁ’r‘:fl;tarA; T A IR TR B | T AOHH W AR TS I edl WAt [Qgaiens Wk wd 8. ot T
demlity of the rod is p, how long will tﬁe 311?:|H=ﬁ SAEIT SFeel p B Al Tl Bl d gl i, Aousiel 56 [Fgder dddl p € dl
charges take to travel a distance d ? F H fohae ww @ ? clloyMRlA d AR sl W2 dRldl AW Bedl
2pdA 2pdA 2l 7
O —
2pdA 2pdA I
() 1T (2 1T 2pdA
@
pdA pd A T
o T o an
@ °
pdA pdA I
(4) 1T ) IT pdA
o 252
17. A fapac\i;or %1\/:]31.0 wF is c.harged Ep toa | 17, T G C =10 uF N = g ) 3 4) IT
B tt;%f)ug}f Swifcion(rl‘e)’cm%‘;x étte?; 28 B Y g o V=60 V e e &R | 17, s dars C,=1.0 pF A B A28l 4l sa (1)
disconnected from battery and connected fopell W &1 a1 C, 1 92 @ ferhfod il adl V=60 V wved Bl sz 208
to a circuit consisting of two uncharged Tean e © e feawr (2) % 5N QA SR 8. ¢, Cp A dedlall ©g sl 2ugldui ccien
:;‘Paﬂflm tC%l =(23;-0 M; "‘“dicgh = ?;0 pF el C,=3.0 uF 991 C;=6.0 uF & 99 widl s (2) Al wggell A Bydonz Rt 20ara
rough switc , as shown in the ngure. 9 9 _ ~ _ ~
The sum of final charges on C, and C s - @Waﬁ@gﬁmm%ﬁwﬁﬁ?ﬁ C;=3.0 pF =1 C; =60 uF vt
) TR T T C, A C, R oA STl Al sAsell 249 8. dl C, 2 Cy el il g4
NG T g Reaouz 8.
—5 O C,
60V 1 @
(e G — 3 @ (2) TQ —_B ® G
70 v I 60V IC
(1) 40 pC c C3 <, 3
(2) 36 uC 1
(3) 20 e (1) 40 pC (1) 40 pC
(#) 54nC () 36 uC 2) 36 uC
(3) 20 uC (3) 20 uC
(4) 54uC (4) 54 uC
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18. A current of 1 A is flowing on the sides of | 18, 4.5x10~2 m ¥& % T Fag BT H 1A | 18, 45x 102 m oAl dend srreies zensy Bisterdl
an equilateral triangle of side 4.5x10° % m. I U yEIfed B W 1 3 S ¥ FE W cusatiell 1 A szl Pyaeus wir ad 8.
The magnetic field at the centre of the N . N
triangle will be : T &5 1 A B BEsiL 3 24010 2eisly 8
1) 2x10~5 Wb/m? (1) 2x107° Wb/m? @l
m /
(2) Zero 2 =
(3 8x105 Wh/m? (3) 8x105 Wh/m? (1) 2x10-5 Wh/m?
- -5 2
(4) 4x10~5 Wb/m (4) 4x10~5 Wb/m @ u . 2
19. At the‘ centre of a fixed large‘ circular Foil 19. R B % T feR w@ o€ MamR Fuset (3) 8x 1075 Wb/m2
of radius R, a much smaller circular coil of ¥ ¥z TSN NP AP Supa N (4)  4x107° Wb/m
radius r is placed. The two coils are ! r . . g N N N . .
concentric and are in the same plane. The FUeclt W ¥ 1 I Freferdr Thwl e TH | 19. s o/l 244 R Bsuiedl Het aduusik sjou
larger coil carries a current I. The smaller & Taa # €1 o< Fueel # 1 9R SR R, Beg 200100 Yo of <iell 1 Bsel ariag adousk
coil is set to rotate with a constant angular Al preferl & 3afts = | e S o A B. L oA deull Wbl 21
velocity o about an axis along their a ¥ e B9 = N NN
common diameter. Calculate the emf Sih & Pee T Wt UL ©. g 2 e qu:{ 0.
induced in the smaller coil after a time t of RIS o | IR S S | IO F& BH H el A il (Bl 2raslla 2189 52
its start of rotation. t T ST B! fuesent § IRa forpa amesw AL dfoud 2 slelld L o ol ukews
S i ITUET Y SRl 209 S, URGAGL A3 AAL GUE t UWA
W ;701{1 o 712 sinwt ol 2 Al o2 Ak ag emf 2181,
@ 2R wol 5
1) 5% @ sinot
Bol 2 I 2R
@ yr°7T stnot Boo ) 12 sinot
@ 4R wol o
@) o @mI sinot
Rol 2 I 4R
@) R ©® 17 sinwt 6) Po2 12 sinmt
- 4R
@) Hol o 12 sinot
Rol 2 I 4R
4 2R ©1” st () Fo2 12 sinwt
2R
(4) ol o 12 sinot
2R
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20. 20. 20. .
B B B
R
K [&) R (] 0
m £ BRI SRl s U0 3ceusiaL el
A coppex vod of mass m slides under Aferst & o o1 R feerd < fFeepeft TR S, sz G 1 ik i A wicr el o
oty on o smoos ol i | s 0 018, 59 T i 2 A, ¢ &
the horizontal. At the bottom, rails are T T T e F S frwet € sttt weudl @i wed a@d R wekly o}
joiped by a resistance R. There is a @@T % frac i =1 T 9y R g1 Gh—ST AL 2UAA O, W2lrdl HHAdA dol HHL
u;“fomf‘ Eag“fitlc ﬁeifl B “f’“&al ft,o the T E | HHMIG B < WA % cee e Foisly f B ©. sluz-l 21 el 2ilQn
plane of the rails, as shown in the figure. . : N
The terminal speed of the copper rod is : ik s g?ﬂ’é %éﬂ B;@Wﬁﬁﬁﬁ (Bine) 2w B
<RATAT AT 2| BN HH= =T
mg R tan 0 o ’ mg R tan 0
™ B2 12 : (1) Bz
R ot 0 M mg R tan 0
mg K co o242 mg R cot 0
2 B2 B~ 1 ) ngilz
Rsin 0 @ mg R cot 6 R
mg R sin — 2 mg R sin 6
(©) B2 B~ 1 @) ngilz
R 0 ) mg R sin 6 R
mg K cos 2.2 mg R cos 6
4) B2 12 B~ 1 (4) B
mg R cos 0
) B2 12
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21. A plane polarized monochromatic | 21, wH THdel Yfad Thenla fogaerenta a1 | 21, dd yela 2isaeil EM ail z B yoeusseed
EM wave Is fraveing in vacuum along 2 frata & z-fawn % © 30 T A @ & Sell A AR 2 DY t=t, A sl B 2,
the electric field is zero a1t a spatial point S faig A t=t; W ferga =L ﬁ%ct Bt Yt 8. arll sl car wslel
z;. The next zero that occurs in its &5 A 71 zO% o forera &= w1 o AU Cﬂ%dl‘l:lzzi’tpm HAD. [at%ﬂ?é%'lq ol
neighbourhood is at z,. The frequency of I 2, T A S § 129 T et 219
the electromagnetic wave is : = 3“%&{ Bt - o
. 3x10
8
1
310 3x108 |20 — 7|
|zo =z (1) m
Lssctc® = 1.5x108
@ - 1.5x10% R P
22—z @
22—z 6x10°
8
(3) 610 6x108 ®) |20 — 7|
|zo—z] ®3)
|22 =21 1
1 4 - -
(4) ﬁ 4 1 @) |2 — 2]
t +ﬁ @ o 2zl 3x10°
k 1+ = —
3x10 22, oldld [BuaA (spherical aberration) HaRAL
22. A convergent doublet of separated lenses, ) . . we el Al @ediel dblg sdssil kel
corrected for spherical aberration, has 22. fol @ sfvmrd o= @ =9 HaAM Y, e e oS 10 cm 8. A Qe sAssl q:»,i{.i AR
resulta.nt focal length of 10 cm. The 'tﬂ'ﬂ{{ T F IE, JUTE BiHd T 10 cm ¥ 2cm 8. 24 125 Al rgdoudail .
separation between the two lenses is 2 cm. A o F A F g 2em T1 SH A A
The focal lengths of the component lenses - 1) 10 12
- e P e (1) 10 cm, 12 cm
(1) 10 cm, 12 cm (1) 10 cm, 12 cm (2) 12cm, 14 cm
@) 12cm, 14 cm (2) 12cm, 14 cm (i) ig cm, ;g cm
(3) 16 cm, 18 cm (3) 16 cm, 18 cm 4) cm, 20 cm
(4) 18 cm, 20 cm (4) 18 cm, 20 cm
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23. A plane polarized light is incident on a | 23, ek THdel Yfard Fehrer forel W ogeren Freh | 23, 2uglinil ctcicun 2 25 ad gells usii 3
polariser with its pass axis making angle 0 Ifid- 3187 x- 2181 | 0 IV S B, W 3l 0, B8 -2 AU -8 AR 6 59 o
with x-axis, as shown in the figure. At . N ~ o oes )
four different values of 0, 6=8° 38°, 188° AT, @N.Tﬁ—ﬁﬁ fe@men TR | w e %%n'(. 8. 0 rll AR oyEl-oyEL Yl W 6=8°, 38°, 188
and 218°, the observed intensities are same. fafimr A, 6 = 8°,38°, 188° AU 218° W < 244 218° el cllsictl 44t ot HA O, Yelloyatedl
Wlllat_is the angle betwein the direction of R YA S T 1 o fovn qen -1 ® (Bou 4 x-2igtedl 23l sloL el ¢l 9
polarization and x-axis ? = T 0 BT
z
zZ
z
; g5 18
Pass axis
(1y 98 (1) o98°
() 128° 1 98 (2) 128°
() 203° (2 128° (3) 203°
(4) 45° (3) 203° (4) 45°
(4) 45°
24. If the de Broglie wavelengths associated 24, o4 N2l 2R a-591 HE usda Sl-sedl
s s rten v il re ol | 2. o T ot 7 T AR | il e e ok el
and the a-particle will be : = g T = 5 S WAL ogeler @l
1 4:1 T ST B :
2 2:1 (1 4:1 (1 4:1
G 1:2 (2 2:1 @ 2:1
4 1:4 G 1:2 @) 1:2
4 1:4 @) 1:4
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25. Muon (p.7) is a negatively charged | 25. &I (Muon) (™) TF FOMHH G | 25. 332l (™) 2L weiEgdculkd (g =ef) se1 8
(q]=]e) particle with a mass m, =200 m,, (1 = ef) =61 & ForereR1 2o m, =200 m, ¥ % o/ 5 m, =200 my, sedl m,, S St
e 3 2. 3 2 IR — N
is the electronic charge. If p.~ is bound to STRl m,, TR 1 FHAM T1 e FeAFI <l g B 2 e dasglins el B, ot p~ 3 el
a proton to form a hydrogen like atom, S m@méwwmaﬂﬁ%maﬁ U S (Gda) GSQer vl WRHIEY ol
(&) Radis of the muome erbit is 200 | o e TACRE T MEGANE, | 6, o el Bl
times smaller than that of the a‘m’szEF%l'—rv B ) (A)  #U[As seu-dl [?Ls\mum&;m«ﬂ Bisel s3cll
electron. (A) A F FE H B0 soiR[ F FE 200 2ll -l ¢l
(B) The speed of the u~ in the n™ orbit Y i | 200 T B B (B) pdl nth sl w3 nth sausi-L
1 o T i |
is 200 times that of the electron in (B) ndwH Hpo W ?WI, n¥ wu ;S(?bam.-ﬂ BY Sl ﬁ aefl ¢l
h orbi 1 — N )
the n'™ orbit. _ TR H A H 0 THEH | © il vzl suadlszel Glef
(C) The ionization energy of muonic N Lo NN
atom is 200 times more than that of (C) TR TTAIY] o ST Sl BISGIo €1Qloret e swl 200 auell C{E{R\ .
an hydrogen atom. TN & SR He | 200 AT SR (D) nth sauui il Ao szl
(D) Tge momentum of the muon in the gl RLHIA S2cll 200 219) “UR L.
gf tﬁzbggcstfgg times more than that (D) nd & H =AN &H G, n F A H (1) (A), (B), (D)
1) (A), B), D) TeeE % WA & 200 T S ¥ @ (A) ©), (D)
@ &) ©) D) 1 (A), (B) (O () (B), (D)
() (B), (D) 2 (A) ©), (D) @ (©. D)
@ (©), D ®) (B), (D) N X N L
(4) (O), (D) 26. s 2RU MR Yl A skl vise
26. An unstable heavy nucleus at rest breaks WA O A 2 oA ol 8 : 27 sedl il
into two nuclei which move away with | 26. Tk feeR sraen w7 U WRY Y, q ‘E@‘Rgﬂ 8 ?}53{ & a1 -%&-BR{ (:t ANUSR
velocities in the ratio of 8 : 27. The ratio of R} H T2 S € S 8 : 27 % AT U @ . N
the radii of the nuclei (assumed to be ¥ ma_;: B Bt (A A i) Al Bseuil Q\Lgh‘ﬂ
spherical) is : « I e g ( (1) 8:27
1 8:27 TR &) 1 ST BT - @) 4:9
) 4:9 1 8:27 @) 3:2
(@) 3:2 @ 4:9 & 2:3
@ 2:3 @) 3:2
@ 2:3
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27. Evrllﬁtl; ete?ble for the following digital circuit 27. fei T sigw wRy ¥ forn gemE @Ren | 27- A 2ud Slofled wkuy ;“\3.1; X 204
' . | )
X X
X
z z
z
y ¥
Y
x y |z
x y |z
o o0 To x oy |z 0 010
0 0] o0 0O 1|0
0o 1 0 (1)
1 0 10 1 0410
M 1 0o X
1 11 @ 1 0o L
1 1|1
x y |z
x y |z
oo T3 x oy |z 0 011
0 1|1 ©)
2 0 11 1 011
@ 1 01 )
1 10 @ 1 o0 e
1 1 0
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x oy |z x oy |z x oy |z
0o 011 0o 011 0 0|1
0 1 1 0o 1|1 0o 1|1
® 1 01 ® 1 01 ® 1 01
1 1 1 1 1|1 1 1|1
x oy |z x oy |z x oy |z
0O 010 0O 010 0 010
0 1 1 0o 1|1 0 1 1
@ 1 01 @ 1 01 @ 1 0|1
1 1 1 1 1|1 1 1|1
28. The carrier frequency of a transmitter is | 28, FUSet & Uk 49 wH T MG 2.5 nF 28. 4? wH a.»ucqmgc.q mlqmjl\?{UEHL #4 25 nF
provided by a tank circuit of a coil of T T % R g T i RSl GR1dal Aeurs] oAl s s ukuel
inductance 49 wH and a capacitance of o = e 2 o giealer MRl 3R ol 2Rl el
2.5 nF. Itis modulated by an audio signal ST 39 ] | 9 319 2 B, 33 12 kHz AL st Boricell Hside
of 12 kHz. The frequency range occupied 12 kHz % T& =1 dhd (audio signal) q ol B, s Al Uk Rt oual
by the side bands is : o %l qros Se =1 T SRABIL A B, ABS -G AHE A9l dual
(1) 13482 kHz — 13494 kHz mg‘ R :
(2) 442 kHz — 466 kHz : (1) 13482 kHz — 13494 kHz
(3) 63 kHz — 75 kHz (;) ﬁ;glfHkHZ ;62%:14 kHz (2) 442 kHz — 466 kHz
(4) 18 kHz — 30 kHz ) z - z (3) 63 kHz — 75 kHz
(3) 63 kHz — 75 kHz (1) 18 KHy — 30 kHy
(4) 18 kHz — 30 kHz
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29. A constant voltage is applied between two | 29, T ¥ % AR % I ol & o T Rer | 29, s aucellt ctizetl A S 423 B0 Aoy @ldd
ends of a metallic wire. If the length is fava TR S ¥ 1 A AR R awens st 8. ot el dowd 21ell @A Bl ormell a
halved and the radius of the wire is . i
doubled, the rate of heat developed in the e P St 6 S S AR H 3o 3 ol el Geut Gl €2
wire will be : o 1) oell
i e b e
alve )
(3) Unchanged () ewh@ (3) csarl Al
(4) Increased 8 times @) = (4) 8 avidt 48l
(4) 87 I W
30. A l;gdg t'f‘;;es 10 minutes tOfCOOI fromd60°C 30. s ugiel 60°C 2l 50°C 481 usen w2 10 W\l
to 50°C. The temperature of surroundings | 5 fRyUE 60°C ¥ 50°C % 21 31 § 10 fie R . .
is constant at 25°C. Then, the temperature i & il . 4 6. AR Aty clL‘le'-t 25°C ua
of the body after next 10 minutes will be 1 ! =l BHCW € dl ‘{EL&:-i 10 ¥{l-le ‘{E)'l-j,’ AlMHIA @ALHL
approximately : feer 31 8% 10 e o= favs & qmowm =i 231,
(1) 47°C e A B ¢ e
(2) 41°C 1) 47°C 8; ﬁog
(3) 45°C () 41°C () 45°C
(4 43°C () 45°C (&) 43C
(4) 43°C
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PART B — CHEMISTRY 9N B — A faam GRLB — UYL URA
31. Fﬁgf;:yg;farﬁ Ofar:?;ta?g'dii dm;"ifl‘l‘ilcrﬁ 31. = ardia fomes sfufeans &, whoom | 31, 3 2uda 6wl Rozd ubuis, wRam
gf the fouowfng therial decomposition stfirprer & foredl N, T &1 AT waifie Uus ol sl N, eyl 3en ualfEls sum
reactions ? T Bt ? 81
(Gi"enli]ﬁtongc gt- -Cr= ;2 u, Ba ;1307 ) (T TP ¥« G R - Cr=52 1, Ba=137u) (2t wRieelld dsyt Cr=>52u, Ba=137u)
) (+ Cr42)63(rsz) 7(8) = Ny(g) +4H0(g) Q) gwél4)(2)c(rz)(37(s) — Ny(g) +4H,0(g) (1) (NH,),Cr,0(s) - Ny(g) +4H,0(g)
T2 3(8 +Cr,0
) 2+NOH%$O3(S) - 2N,(g) +4H,0(g) @ ZNOH%I\;O3(5) - 2 N,(g)+4H,0(g) ? ZNPENSC()Z)(S) L 2Ny +41L,0()
2 +0,(g +O,(
g)
B N Ny s (3 Ba(Na)a(s) > Bas) +3Ny(e) () Ba(Ny)(s) - Ba(s) +3N,(g)
(4) 2NH4(®) = Na(g) +3H,(e) (4)  2NHy(g) > Ny(g) +3H,(g) 2 :
. . (4)  2NH;(g) — Ny(g) +3H,(g)
32, All of th ‘ 32. 1 H 9w & sifafaa gt ffeea St
. of the following share the same crystal e 2m30 32, A3 sl S B oe s wls
structure except : Th B, % TH A 7 -0 A
(1) LiCl (1) LiCl ofaRL 418 8 ¢
() 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, BEEISH THIY o FIH dR el § Iufeed . N )
present in first Bohr orbit of ‘H’ atom is : R St e B 33. H’ w9l naud o€l saml glsvr 2ddl
1 0529A 1) 0529 A gasgiedl d-cloidl adl ded 2llel.
2) 2wx0529 A ) 2 1) 0529 A
( (2) 2mwx0529 A 1 o .
3 0.529 A 0.529 < (2) 2wx0.529 A
@ @ 5.4 ) 0.529 5
(4) 4x0529 A 4) 4x0529 A r
(4) - '4x0529 A
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34. AG"® at 500 K for substance ‘S’ in liquid | 34. wewef ‘s’ o ford, 2o ovareen o FEfr ofareen | 34. 500 K uz, AG° ug ‘S w2, neusl
sﬁt)eo 7 ki;dmolg ; :izui 10351::; molaff ®, AG° ®T WA 500 K W HHI: Bozal wd lyud BeRAH] 2
respeéﬁvely_ Vapour pressure of liquid g +100.7 kcal mol~1 @& +103 kcal mol ~1 +100.7 keal mol~1 244, +103 kcal mol ~1
at 500 K is approximately equal to : 21 500 K W =9 ‘S’ I AT T@ w1 e ®. 500 K w neugl ‘s’ '3 OLBYECALQL AR
(R=2 cal K= mol~1) e B ARl AF s oRier 2L & AL
(1) 01 atm (R=2 cal K~1 mol~1) (R=2 cal K= mol~1)
(2) 1latm (1) 0.1 atm (1) 0.1 atm
(3) 10 atm @ 1atm @) 1atm
(4) 100 atm (3) 10 atm (3) 10 atm
35. Gi (4) 100 atm (4) 100 atm
. wven
0 00, 2 591300 s
(i) 2CO(g)+Oy(g) > 2CO,(g) ; () 2Fe,04(s) — 4Fe(s)+30,(g) ; (@) 2Fe,O4(s) — 4Fe(s) +30,(g) ;
AG = —5144 K] mol-1 A,G°="+1487.0 kJ mol ! . AG'=+1487.0 kJ mol
Free enrergy change, A G® for the reaction (i) icg(g) +€%igi k—)] 2C103§g) ; (i) icg,(i) t(gﬂgi ;]) ico(l)}gg) !
2Fe,O,(s) + 6CO — 4Fe(s) +6CO T T mo v '
wﬂlzbea:( (8) (s) 2(8) SR, 2Fe,0,(5)+6CO(g) — 4Fe(s) + 2Ee203£s) +6c6?£g2 > 4Fe(°s) r-li—\6CC.)gl(g)'
(1)  —1124 1 mol~1 6CO,(g) 3 foft T St W, A,G° BT : B M Y Blot gl 4,G7 AR Y
(2)  —56.2 k] mol~! (1) —112.4 kJ mol~1 €l ?
(3) —1682 Xk mol~! @) -562Lk mol~! (1) —1124 kJ mol !
(4)  —208.0 kJ mol~! (3) —168.2 kJ mol~! (2 -562K mol‘jl
(4) —208.0 kJ mol~? (8) —168.2 k] mol
(4) —208.0 k] mol~1
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36. Two 5 molal solutions are prepared by | 36, X den Y faermaenl & forega srasren @ | 36, [yd 2Reusat verswrlld gieunt gast X 210
S;TZ?;‘?;‘;;;T;Eiﬁt‘;ﬁ:’ee;‘;r‘x";’i?\lf STaTSTiet e ohi SieTeht 31— 3TeTT 5 Hielel Y i ouellA weel et 5 adrl A gl
The molecular weights of the solvents are T TR fRd s €1 foemeel & STuR orletil Ul glasiL 2Ueeld g irsdl
MX and MY, respectively where N 3 . N N . 3
5 ' . FAA: M, T My, § ST MX:ZMy.Xﬁ My 23 My 8, sl My =2 My gt Y
Mx =3 My The relative lowering of I BT FrE % ST w1 Ahe ST s2dl glegL X Al erugelgr udl AWe w2l
vapour pressure of the solution in X is “m” Y ¥ A g foerem % A e st “m” ol ©. gleddl Wadl va glasHl
fhmes that of ?;j&“;";gtﬁsgg;gnﬂﬁ F o TR fem T E e fade avirnelld vl o 2l B @ wald B, dl
in comparison to that of solvent, the value qorl # et o Hiell 1 HeA sgd FH T “m” -l Bua Al
of “m” is : “m” T T BT ; 4
@ 4 0 4 1) 3
3 3 3
) 3 o 3 (2 4
4 4 1
o 1 o 1 ® 3
2 2 1
@ 3 1 W
4 @ 3
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37.  Following four solutions are prepared by | 37,  3felf-3te WEdIst & NaOH @& HCI % | 37.  oyel ofEl 88 il oy&l ofel digell @ikl NaOH
E‘E‘l“ggf j‘lffffirreer:t "Czlr‘llcrre‘iirZ{li\rsOng;‘} ST STCTT STRIHT bl THEATeRY =R farere Tam 24 HCI AL gletgllal Bt 389 2R greigll 1l
which one of them will be equal L R = €1 1 9 4 fopm ) g foermm a0t . A2 wudamizsl sa Dsdl pH 14 erer
M M pH, T (1) €2 2l 7
(1) 100mL ~ HCl+100 mL-~ NaOH
10 10 (1) 100mL % HCI+100 mL% NaOH (1) 100mL % HCI+100 mL% NaOH
M M
7 = HCl+25 mL—~— NaOH
) 5mL 5 Cl 5 mL 5 NaO. M M M M
(2) 75mL — HCl+25mL— NaOH (2) 75mL — HCl+25mL— NaOH
(3) 60mL M Her+40 mLM NaoH ° ° ° >
10 10 @ 60mL 2 Har+a0 mL M NaoH @) 60mL M Har+a0 mL M NaoH
55 mL M HCI+45 mL Y NaOH 10 10 10 10
@) 10 10 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,
2fm0iﬁs of carbon m(’“l‘l”‘ide and 3 mOIE; 38. THTAGUAT R, 5L % U H 2 Hict e | 38, 5 L sl [ crumid 2 M siofd lisids
of chlorine were allowed to reac HHlTEEe 9o 3 Hiel I H Sfufh 247 3 et et A3 et w38l i
equilibrium according to the reaction, L N .
CO+CL = COCl FH T TR | TR W AR S G, WA 53l el G seuml e -
25 2 N N
Atequilibrium, if one mole of CO is present CO+Cl, = COCl, CO+Cl, = COCL
then equilibrium constant (K_) for the = R Afe CO &1 T Hial 3ufeerd & dan, ot 2is W CO glovr § Al ubAL el
E;z;xctu;n is: sfufsran =1 wra feeria (K ) 3 et 2als (K ) 206l
(2) 25 () 2 ®n 2
@) 3 (2 25 @ 25
@ 4 (3 3 @) 3
(4) 4 @) 4
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39. If x gram of gas is adsorbed by m gram of | 39. =fg P @ W, fFeh 79 #1 x WA AT TH| 39.  £ousl Pwr, sh x A Ay B m s 1Bels
X
adsorbent at pressure P, the plotof log — m T ST & st 2 e, @ log — W 2BlRd 2 B, log = [P3ed log P Al
m m
Lo log Pis linear. The slope of the plot =1 log P % g e 1@ 21 e %t 21Qu il B, 2Qu-l a1 9 B 7
(n and k are constants and n > 1) EERGI (W) e Bt (n 2 k 2N O 2 n > 1)
1 2k (n e k feeRim € qeMn>1) 1 2k
@) logk 1 2k @) logk
(3) n (2 logk 3 n
1 B n 1
@ 5 1 @ 7
@ 5
40. For a first order reaction, A — P, ty, (half- 40. v sl wBuL A — P u t, (Mﬁ—l’u@*«t)
1th | 40. e wife F wfufEm A - P, F fag b, 1 ’
life) is 10 days. The time required for - 1 10 el ©. A o 7 iR e w2l or3il
. . . (378 o) 10 "I A & — ufter™ & o
conversion of A (in days) is : 4 A (o) 2Dl
(In 2=0.693, In 3=1.1) (et ) e = T e (In 2=0.693, In 3=1.1)
1 5 (In 2=0.693, In 3=1.1) M s
(2 3.2 1 5 @) 32
() 41 (2 32 ) 11
(4) 25 () 41 @ 25
(4) 25 :
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41. Which of the following best describes the | 41, 1] e & fed ™ fam &1, FA F @ #0141, A9 208 2ueelld sas-l 2ugfad A
below of a molecular orbital ? Tefom &1 ¥ e ¥ 2 adanial san o el 2 A kel s 9
A non-bonding orbital ‘e ‘e
( ) An antibonding o orbital T STAEH e MRS stis
(3) A bonding m orbital (2) T faeTett o wee (2) oeldsis o s8s
(4)  An antibonding m orbital (3) TUH A& 7 HEH (3)  ciusks m sis
42. Biochemical Oxygen Demand (BOD) value (4) T WA (4)  citodsrs m es
can be a measure of water pollution caused N . . " . . <
by the organic matter. Which of the | 42. 19 TG SIS Sl (BOD) F1 | 42.  siells weiell gt g well ugueL sveriuafdis
following statements is correct ? TH FE e TR g R T S gg 6 U5t Slies (BOD) AL Yeu gRRL 2 s
@ Aelr(’blc bacteria decrease the BOD A FFN S| FrAFi d daR WM T2 8. A 2l Pl £ 20 & 7
value. . r . N
(2)  Anaerobic bacteria increase the BOD (1) amgsiel SERAR@E BOD &1 7 W2 & | (1) syl Al BOD o e EEIN 8.
value. (2) SFEEEE SSEARE BOD &1 AM Sen (2) il Al BOD o yed duR ©.
(3) Clean water has BOD value higher F (3) g weld BOD 34 10 ppm &l 4R
than 10 ppm. qy B
(4) Polluted water has BOD value higher (3 9% W & BOD H 7 10 ppm J €M B, . N
than 10 ppm. SR EE | @ 350 welld BOD 3¢ 10 ppm &ll 44
(4) wgfa 9@ % BOD & 99 10 ppm ¥ S B,
43. In KOZ', thg nature of oxygen species and SRR
the 0X1'da;10n state of oxygen atom are, 43. KO, i, 2[5svt 2{l2{loll ugld 243 2 Eeret
g)sp ecg;’iedz nd 2 43. KO, siferiis wiielist st wepfar den siarisr el 2UEREA Hora 21453 2L
(2) Superoxide and —1/2 TRETY] hT TR TR HAT: T : (1) 28 2 -2
(3) Peroxide and —1/2 (1) sifemrss qu -2 () ywlsugs 2 —1/2
(4) Superoxide and —1 ) YwaERES 9o —1/2 @) welsuss @A —1/2
(3) WAFES qA —1/2 (4)  Ywlsugds A —1
(4) YRS 99 — 1
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44. The number of P-Obondsin POgis: | 44. P,O, W P—O 3Tereli &t Hem ¢ 44. PO, i P—O ol dvau 2l
m o 1 6 1 6
@ 9 2 9 2 9
(@) 12 (B) 12 @) 12
(4) 18 (4) 18 (4) 18
45.  Lithium aluminium hydride reacts with | g5 ofifoem dqwifem segTes, fafasi™ | 45, @B Aflen adgds Add 2sdags
silicon tetrachloride to form : e - A
(1)  LiCl, AIH, and SiH, SITHANTES o | AT ShLeh S © WA Ul s & et o 2L
(2) LiCl, AICl; and SiH, (1)  LiCl, AlH, 91 SiH, (1) LiCl, AlH,4 24 SiH,
(3)  LiH, AICI; and SiCl, (2) LiCl, AICL, T2 SiH, (2) LiCl, AICl, »A SiH,
(4) LiH, AlH, and SiH, . . . N o
(3) LiH, AICL, 21 SiCl, (3) LiH, AICL, A SiCl,
46. The correct order of spin-only magnetic (4) LiH, AlH; 9a1SiH, (4) LiH, AlH, 1 SiH,
moments among the following is :
(Atomic number : Mn=25, Co=27, | 46. 751 % o= y=hor A FTUE | 46. 12 2uarmizll ssd A 2qeisly A1l 120
R)
Ni=28, Zn=30) EL R £ e
(1)  [ZnCLJ2~ > [NiCL]2~ > [CoCI,]>~ . _ ) )
> [MnCl4]2 - (9] 9= : Mn=25, Co=27, Ni=28, (‘R’-l.l@cﬂq AW : Mn=25, Co=27, Ni=28,
(2) [CoClL?~ > [MnCl,J?~ > [NiCl,]?~ Zn=30) Zn=30)
> [ZnCl,]2~ (1)  [ZnCL2~ > [NiCL ]2~ > [CoCl,]>~ (1)  [ZnCLJ2~ > [NiCL]2~ > [CoCl,]>~
()  [NiCl,]2~ > [CoCl,]2~ > [MnCI,]>~ > [MnCl,J2~ > [MnCl, ]2~
> [ch1§]2- ) [CoClL2~ > [MnCI,]2~ > [NiCI,]>~ 2) [CoCLJ2~ > [MnCI,J2~ > [NiCI,]>~
(4) [MnCLJ2~ > [CoCl,]2~ > [NiCI,]>~ > [ZnCl,]2~ > [ZnCl,]2~
> [ZnCl, ]2~ ()  [NiCL,2~ > [CoCl,]2~ > [MnCI,]>~ (3)  [NiCL,2~ > [CoCl,]2~ > [MnCI,]>~
> [ZnClé]z’ > [ZnCl, ]2~
47. The correct order of electron affinity is : (4)  [MnCl,] ’7> [CoCl, ]2~ > [NiCL ]2~ 4) [MnCL2~ > [CoCl,]2~ > [NiCI,J2~
(1) F>Cl>0 > [ZnCl,]? > [ZnCl 2~
(2) F>0>C .
(@) C=>F>0 47. SO SYAT B WE A E B O N NN
(4) O>F>Cl (1) F>Cl>0 47.  Sdsgin oigaldl el $3 el
@ F>0>a L F>C>0
() Cl>F>0 (2 F>0>d
(4) O>F>Q () C>F>0
4) O>F>Cl
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48. In XeO,F,, the number of bond pair(s), | 48. XeO,F, #, Eu-TH (FTI), m-TEY | 48. XeO;F, Ui e (), m-ofu(dl) -l 2va
:e'fc;rc‘g‘(]?l ax;i l'one pair(s) on Xe atom (st e Xe AT W Tehh! A () A Xe QW ieftisis () Al dva widsd
(1)p 5, 21% ' T HE A 2l
(2) 4,22 1 520 (1) 520
3) 530 (2 422 (2) 4,22
(4) 4,40 () 530 @) 530
(4) 4,40 (4) 4,40
49. In the leaching method, bauxite ore is - . 49. Reuart uealdn, clsude »isA dig NaOH
digested with a concentrated solution of | 49. TT&IeT fafy § dfedrzge 313k & NaOH & o oid) % 6 N
D gty | 0% P & wfn o R | D% Bl oy e e
is passed through the aqueous solution o T |5/ CO. T X 3 Siefa faem )
‘X’, a hydrated compound ‘Y’ is e 2 wellysct Adlevt Y 2l wd 8. X i
precipitated. ‘X’ and ‘Y’ respectively erlfed fohal W1 & 9 ok et Aien Y wegsit 2l
are : Y SR SR | X AU Y AN € T
1 NaAlO, and Al,(CO,).'x H,O - 2 2! 3)3 2
10, and Aly(COs)yx Hy (1) NaAlO, 791 AL(CO,),x H,0 (1) NaAlO, % AL(CO;)yx HyO
(2) Al(OH), and AL,O,x H,0 () AIOH), 71 ALO 3131 o (2) Al(OH), » ALO,x H,0
X 2
(i) Ea[ﬁ{(gg) A ang ﬁiz%é‘ HZOH o 5 Nafall SH) |7 ;1 j\ o 2 Ho (3) Na[Al(OH),] »~ AL,O;x H,0
. X ~
(4)  Na[Al(OH),] and AL(CO;)3x Hy é 4 2737 2 (4) Na[Al(OH),] »1A AL,(CO,);x HyO
(4)  Na[AL(OH),] @ AL(COj),x H,0
50. The total number of possible isomers fzo_r 50. Al HHARA
square-planar [PUCHINOINOIJEENI | 50, =t araeh [Pr(Cl)(NO,)(NO,)SCN)R~ 3 [Pt(CI)(NO,) (NO5) (SCN)J2~ #i2 254
(1)' 8 e ey wureEfaE w1 o demn § weiesiql go dvaL D€l
(2 12 (1 8 (1 8
(3) 16 2 12 2 12
(4) 24 () 16 (3) 16
@) 24 @) 24
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~CAREERINDIA
51. Two compounds I and II are eluted by | 51, wqeseol e 5T a1 AR [ AL (SRR | 51, A 2idllereil [ 243 111 acdot s1208] (2A@ieL
column chromatography (adsorption of 1>11) = enfera feman | 1 & @ A ok wet 1> 10) gt Reudla (eluted) szeusi 209 S,
I>1I). Which one of following is a correct N . o
statement ? FO R ? A2 2udariel s s [euq w8 7
(1) I moves faster and has higher R; (1) 13 = § 9o 39 R, 1AM 11 (1) Iasuell 2 8 2 dd R yet 1T szl
value than II o # S R 4R 8.
@ g;ﬂg‘giﬁswr and has higher Ry (2) 11 I <Iefal & 91 S6F R, h A 1 2) T asuel 2Q & =13 A R, 4t T sl
(3) I moves slower and has higher R; T H S 2 HR ©.
value than II (3) 1 w1 SIeI § Qe 6k R, A 1L Y (3)  Tel® QS 2 def R 4ext IT scll AR
(4) II moves slower and has higher R; o H SR ) )
lue than I C0n o a s N Do
vatue Han (4) 11 e =T & A I R, FAA L FH (4) el =A B 2 A R, 4t T sectl ottt
52.  Which of the following statements is not qer H IR Bl 8.
true ?
(1)  Step growth polymerisationrequires | 52, =1 # § 1 W FHg ¥ T 8?2 52. A3 2udan Rendlaioll s 02 ol 7
a bifunctional monomer. (1) dgfs sgawT & fau fgeifrases (1) deisiar 94fFn ogdlser w2 A Gurlla
(2) Nylor;1 6 115 an example of step- = AR Ao vzl B
growth polymerisation. Ceheleh SRR : )
(3) Chain growth polymerisation (2) AN - 6 WUl FgART H Th (2) A 6 3 deisiar 98 ogdlse
inc(;udes llaoth homopolymerisation IR T Grisrel .
and copolymerisation. . g . S A s N
(4) Chain growth polymerisation (3) = g agaaﬂ.ﬁ BEERSGERGE 3) z\ustn C1e1 Otgaﬂsigamfnimgmsw 24
involves homopolymerisation only. TegerH S 8 ¥ 1 Slotgellszal ol A A B,
(4) @ gfs agaewT § A qHEgaRT (4) s yfEn cgdlszoml ssa Qulegdlsel
AT WY O,
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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/lig. 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.

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

(3) X will have lower dipole moment
and lower boiling point than Y.

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

54. The increasing order of the acidity of the
following carboxylic acids is :

CO,H  COH  COH  COH
NO, OH al

I 1I 11T v

(1) I<II<IO<IV
2) IV<II<II<I
B) HO<IV<II<I
4) M<I<IV<I

53. W@ 2-FEd H H,/faeer 3 & W
srfuferfaa foram s & @ 9 X T e
I % ®9 H fHerr € iR 99 3§ Na/ga
NH, % ¥ eifufswfaa forn < € 79 98 Y
THE A SAR F EIH 7| A weAi H 9
I | HE T T2
(1) X, Y i ga ¥, S=aer fgga st

T IR FALTH T |
(2) Y W, X I g B, e fgya et
T SR FALAH BATM |
(3) X, Y H gor o, Far fgya stmeot
e eI Faeris g
(4) Y W, X I gor §, fgya ot e
qN TR TR B |
54, T wEifoafes sl ot STrefiaar S gl
ELE

CO,H  COH  COH  COH

NO, OH cl
I I I v
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53.  oaR 2-0eidedl Hy/dlwser Gelus 208l ulsau
srall dalloyet X 3L et vy s m A ©
2 oAk dedl Na/lig. NH, 08 ufa szal Y
2 3oy Aluey iy w8,
A2 2uden Qe s Qe W 8 7
1) XAlY s oot st 244 Gesanlelg
Al 2l
(2) Y-l X s2cti [yt 2t 247 Gesanlolg
U UL,
(3) XAl Y sl 5got 2u5M 247 GesanlCig
Al @l
(4) Y Al X sl (e 2smen wena 22 29
Gesani(Sig 2] uql.

54. A a0l swedEulas ARl d-dl
SRS Azl ¥ AL

CO,H CO,H

NO, OH al
I 11 I v

(1) I<II<I<IV (1) I<II<I<IV
2) IV<II<II<I (2 Iv<II<II<I
@) HO<IV<II<I B HO<Iv<II<I
(4) IM<II<IV<I (4) W<II<IV<I
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55.  The major product formed in the following | 55. =1 sffsran # aFTeTen Y& S8 ¢ 55. 2 2w ordl e sy 20el.
reaction is :
N02 NOZ
NO,
NaOCHj3 (1 eq.) NaOCHj3 (1 eq.)
NaOCHj (1 eq. a—————
cl % ™ HH W = Heat
Heat
Cl Cl
al CH, CH;j
CH,
NO,

Cl
Cl

NO,
cl
@® 0]
CH,
CH;, CHy
NO,
NO, NO,
@
cl
CH;

CH,
CH;
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NO, NO, NO,
Cl Cl Cl
®) ®) ®)
CH, CH, CH,
NO, NO, NO,
4) ) )
Cl Cl Cl
CH,4 CH,4 CH;,
56. On treatment of the following compound | 56, {71 ZifiTer *1 TF Woal o7 ¥ AUHRE | 56, 13 2udan dedordl uew AR 08 b
with a strong acid, the most susceptible FT W Y TeA F FAF TR A s, ofed qzette wliell gy deRd e 2l
site for bond cleavage is : R
T
m\ A\ m 1| o
1073 4>0 6
2 5 1>N073 4 O/\ 2 5
(1) C1-02 2 5 (1) C1-02
(2) 02-C3 (1) C1-02 (2) 02-C8
(3) C4-05 (2) 02-C3 (3) C4-05
(4 05-C6 (3) C4-05 (4)° O5-Cé6
(4) 0O5-Cé6
SET - 03 ENGLISH CHEMISTRY | SET - 03 HINDI CHEMISTRY SET-03 GUJARATI CHEMISTRY



Set - 03

&}AHEEHINI]IA 31

57. The increasing order of diazotisation of the | 57, =1 Sifitehi % STEUSIEIRTT o1 gl gaTl 7 | 57. {3 2udal dleredidl szl 2zdl
following compounds is : 5. s 2L,
o (e o (Lo o (Lo
COOH COOH COOH
NH, NH, NH,
Hac\ﬂ/o NH, HsC o) NH, HzC o) NH,
o T | e Y o Y
o O (@]
cocH, COCH; COCH;
@ @i @ @( () @(
O @B N NH2
@ (@< <®b)<© (M @<®<(© <@ (1) (@) <b)<@© <)
() @<= SEPADE - OR B @ @<@<O<Q
3 < (d) < < (b
@ @=O=0=E @ @<©<0<@ B @<@<m<6
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58. The dipeptide, GIn-Gly, on treatment with | 58. EI=ES, Gln-Gly % CH,COCI % ®19 | 58. spreds GIn-Gly, -l CH,COCI @8l ulsu
C.H3COC1 followed by aqueous work up sifufrfaa w61 % ERREI SN o (work sl oUE svclly s1l sl (aqueous work up)
ives: N N
?1) ° up) T I BT WA A A el
YNYCONH coon M E CONH  COOH M E CONH  COOH
Ul tom Y \/ ) Y \/ )
(), Ncoch, (), Ncoch,
o
@ H o o
N o H I
b M @ YN\ e @ YN\ o
[e] CONH (CH2)2 NCOCH;3 )K H
O CONH (CHy), NCOCH; [¢] CONH (CHy), NCOCH;
COOH
COOH COOH
3 H
¥ YN RN ® &l CONH  COOH ®) 1}\1[ CONH  COOH
o (CHa); NH, Y Y Y NS
(CHy), NH, (CHy, NH,
o
u o o
O N
Y \ ) YE “) Yg
8} CONH  (CH NH. \ \
\/( Z)ZY ’ o CONH  (CHy), NH, o CONH (CHy), NH,
COOH o Y Y Y
COOH o COOH o
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59. The total number of optically active | 59, =1 stfarferan & s garor spoierar amet Afmat | 59, 1A 2l wlsaumial sl usw iy
coml.:;ou.nds formed in the following F o T : dlsy=ll s vl e
reaction is : o o
_>_/OY HBr _>_/ Y _HBr _>_/ Y _HBr
— — —_—
(1) Two 1 1) 4
EZ; gour (2) =R @ A
3 ix 3) B
(4) Zero ©) @) ®
_ _ ) # A @ Y
60. The major product formed in the following .
reaction is : 60. fm= aﬁrzch)j S 7 ST € 60. 2 2uda ulil ol v Alusy 2l
OCOCH; PCC Hy PCC OCOCH.
(Pyridinium (ol %ﬁzﬁ“" - 3 PCC
chlorochromate) ) (PR scliRisiNe)
CHCly CHCl CHCL
HO HO HO ’
OH OH OH
O Q [¢)
™ o
1
™ o OH ™M o
OH OH
H
H H
O
HO
HO @
@) o OH (2 HO o
(@) © o)
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OCOCH;,

OH

OH

OCOCH,

OH

OH
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OCOCH;,

OH

OH
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PART C — MATHEMATICS

AT C — TifoTe

IV‘ CAREERINDIA 3°

oL C — @i

61. Letf:A _—)13 be a function defined as 61. afg A=R—{2}, B=R— {1} # qur wea 61. 4Rl 3 f:A—>B 5 f(x)= % gl2L
fx) = b where A=R-—{2} and FiASB fry= 2L g ufeafw 3, el (A8 ©, sl A=R—{2} 21
B=R—{1}. Then fis : x-2 B=R—{1}. 4 fd

S s (1) RREA = gl § =
(1) invertible and ) = /j 1 3y -1 3y -1
y (1) Fepwuim g/  (y) = Py Fy) = =
. . — 2y — 1
(2) invertible and f 1(y) == _ 2y —1 Qe 2Re 9D i
1 10 2y 2)  ARAY Rt G & A
2y ! (2) ISR & SR £ (y) Y gy 21
(3) invertible and ) = % . 2y +1 - y—1
@ notinvertble ’ O AR 0= () AR i e § o
(4) HHAIE T R i 2y +1

62. If f(x) is a quadratic expression such that [ = yj
f(1)+f(2)=0, and —1 is a root of f(x)=0, . ¢ feoma = RELED .
then the other root of f(x)=0is : 62 ;I:{) _{;t;)i ﬁmf(x:jzlia? - IE; (4) Ay 2Ak<c aR1eUg, 2l
m -2 A fx) =0 T A # - 62. o f(v) Al g gl @ 3 @l

8 Q- 5 FA)+f(2)=021A —1 3 f(x)=0 < 2is ofler
@ -3 8 S, dl f(¥)=0 2= ofley 8.
8
5 ) -< _5
O ¥ E M %
8 3 = o
@ < ) z @43
4 - >
@ 3 O
8
@ <
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63. If [z—3+2i|] < 4 then the difference | 63. g |z—3+2i| < 4, q |2| % 3iferhad A | 63. o [z—3+2i = 4 Al |z| -l 245 Bua 243
szivlveei?‘ ;?les :greatest value and the least = o SR T aer B @Al dslee £y
1) 213 M 2/13 m B
o 8 @ 8 @ 8
() 4+13 (B) 4++13 (B) 4++13
@ B @ V3 @ VB
64. Suppose A is any 3x3 non-singular | 64 T R A T 3 x 3 FhAvE dujis% S | 64. 4Rl 3 A 2 35 3x3 U s © 214
matrix and (A —3I)(A—5I)=0, where faT (A-31)(A-51)=0, &l 1= I a1 (A=3I)(A-50)=0, sail I=I, 2 0=0;,.
IZIE?ndOTSS' If aA+BA~! =41, then 0=0,%1 AR cA+BA~1=4IT T a+p M aA+BATI=41, dl a+p GRleR
a+1s equal to: 3
M s TR E 8.
@ 7 o 3 M 8
@) 13 2 7 @ 7
@ 12 Ei; }; @) 13
@ 12
65. If the system of linear equations
xtay+z=3 65. < Fe1 e W 65. ol 3w dlszel gld
x+2y+2z=6 r+ay+z=3 x+ay+z=3
x+5y+3z=b x+2y+2z=6 x+2y+2z=6
has no solution, then : x+5y+3z=b x+5y+3z=b
(;g :f‘}'gi% Eﬁégﬁqﬁ%ﬁg; A 35 e G A i, AL
=-1, a=-1, b=
3) a=#-1,b=9 (2 a=-1,b=#9 (1) a=-1,b=9
4) a=1,b=#9 () a#—1,b=9 (2) a==1,b=#9
(4) a=1,b=9 ) a#-1,b=9
@) a=1,b=9
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66. The number of four letter words that can | 66. ¥ BARRACK % 7Rl 1 ¥l &% 91T | 66. BARRACK el 3ougiidl Guweol 53l i
be formed using the letters of the word ST G e TR el & gl el ) g ougdl cawou dzal 208l ot usi )
BARRACK is :
(1) 120 & (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 x10 in the expansion of ) 67.  (1+x)21+223(1+x3* i Brczeri x10 A
(1+2)2(1+x2)3(1 +2%)% is equal to : 67. (1+x)2(1+x231+23)*F 79 & 210 HELLs k)
(I 52 TR SRR & : ’
@ 56 (1) 52 1) 52
®) 50 ) 56 (2) 56
(4) 44 G) 50 (3) 50
o 14 (4) 44
68. Ifa, b, carein A.P. and a2 b? c? are in
. - 68. da, b, c AR Al (AP) Ul 24 a2 b2, 2
G.P.such’thata<b<canda+b+c:E, 68. AfCa, b, c Th TAIR I # § A9 a2, b2, 2 speiez Aol (GP) Hi @ ol a < b <
1 T 3 H ¥, SR a < b < o wwelwr Al (G.P) 4 €™ au a c
then the value of a is : : N 3 N . -
o 1 a+b+c=%%,?ﬁa3mqﬁ%: 2*l-ta+b+c—1@H,dla-—ﬂ[%‘m....?).
(1) 4 a2 1 1
11 I N1
@ ;375 4 4N
) (2) 1 — L (2) % - %
11 @ ;-5 ®) &7 21ﬁ
1 T4 22 )
1 1 @) - ¢
@ 177 4 2
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o et A= (2= (2 (2

n
(—1)“*1(%) and B, =1—A,,. Then,

the least odd natural number p, so that

5. % aw=(2)- (2 +(F -

1t G)n A B, =1 - A, § @ =w

fawwfaﬁp,fm%smmﬁnz péﬂ'm
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69. 4Rl ¥ A, = G] - GJZ + GJS— ..... +

(3 S N
(=" (Z] 24 B, =1-—A,. dl sy

n = pue, B, > A, U ddl Sy 2epu

gn)>%n,foralln > pois: B,>A,% %: uigldls v p 66 8 9
» 7 ®m 9 1) 9
23; 11 2 7 Ezg 7
1 5 G 1n @) 11
) 4 5
( ) (4) 5
lim Xtan2x — 2x tan x .
70. xlg(l) W equals : 70. lli% xtan2x — 2x ta;nx 3. i lim xtan2x — 2x tan x _
) (1 — cos 2x) © a0 (1 - cos 21)2 e
= 1
Vo M 3 W 5
@ 1 @ 1 N
o 1 ) 2 1
5 Z 1
2 G) 3 G 3
1
4 -5 _1 1
2 @) 2 @ -3
1
N Jx -2 x>1,x 22 s
71. Let f(x) {k 2 71. WA, f(x) = {(i 1) ,x >léx #23% .y {(x ~ 1)2% sy g2
Jx = . =
Illezvizlfxe of k for which fis continuous at & kT, 5 ford v =2 T 3 k Jx=2 .
1 : 3. x=2 2P fudd A d wRedl k Al (ua
(2 e 1 1 0.
@) e! @ e a 1
@) e () e! (2 e
4) e2 (B e7!
(4) e-?
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72. If f(x)=sin 1[@}' then f(— E)

equals :

(1) —J/3log.V3

2 V3logeV3

) —J/3log.3

4) 3log.3

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

If im (f(if) + 1) =3 then f(—1)is equal
x

72. A f(x)=sin_1[ix73xj g

+9*
TR T :
(1) —3log.V3
(2)  /3loge3
() —J/3log.3
4) 3loge3

73. I f(x) ¥ 4 1 Toh 9g9S § e =172
x=2TR T =H A (Extreme Values) g

IV' CAREERINDIA 3°
~ N | 2 x 3% ~ , _1 _
72. oA f(x) =sin [l+9"j, dl f( 2) =

1)  —/3logeV3
(2) 3log.\3
(3) —3log. 3
(4) 3log.3

73. GRS f(x) 2 4 el 2s Al qguel B 3
sl 2ucilds Yell x=1 2t x=2 2P 44

=0 w&:i{g[%‘)ﬂ):&ﬁf(—l)w 5. iijfé(%‘)+1j=3,cﬁf(—1)=
to: x X
L
&) % 9 9
1) = 2
s @ 3 ™ 3
@ 5 5 5
5 @ 3 @ 3
G 5 3 3
3 - 2
| @G 3 @ 5
4) 3 1 X
@ 5 @ 5
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2x +5 >

74. ijidsz 7 —6x —x2 +
\/7—6x—x2
Bsin™ ["13]+c

(where C is a constant of integration), then

2x +5

\/7—6x—x2
Bsin~ ("13)+C

(ST C T THEReR SR ¥), i hiHd I

74, 3IC dr=AV7—-6x—x% +

IV‘ CAREERINDIA *°

74. oA

J‘ﬂ cbczA\/7—6x—x2 +
\/776x7x2

Bsin*l["zg) e

ﬂl‘e Or‘;erfd pair (A, B) is equal to : (A, B) SR & (sl C 3L Risartl 2ais 8), dl suyse sl
o @) O @y (A, B)= .
o gl @ (-2 -1
R ® (21 o F)
’ @ 2-1 @) (-21)
@ @ -1
75. The value of integral .[1 e dx is: 75, G ‘ 'f N 3m
7% s ' 1+s ' 75. I dr Al isa Bua
4 A 1 + sinx
A
1 =2
(I N
@ =(v2-1) V2 o
@ m(v2-1) M) w2
@ 52+ 6 I @ =(2-1)
@ 2w(v2-1) @ 2v(vZ-1) @ 32+
@ 2w(v2-1)
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1 1 1
76. Ifl; = .[e_x cos?x dx, 76. AR = J.e_x cos?x dx, 76. Al = J.e_x cos?x dx,
0 0 0
1 1 1
—x? 2 —x? 2 —x? 2
I, = |e* cos“x dx and I, = |e" cos”x dx qen I, = |e™* cos”x dx 24
0 0 0
1 1 1
I; = Ie_xsdx; then : I; = J.e_xsdx g I; = Ie_Xde sl
0 0 0
1) L>L>L 1) L>L>L 1) L>L>L
(2 L>L>I (2 L>L>I 2 L>L>I
G L>L>] G L>L>L @G L>L>L
@ L>L>L @ L>L>L @ L>L>L
77. The curve Saztisf%ing the differential | 77, o o S STaehet FHiHIOl 77. [sa wudlser (x2—y2)dx +2xydy =0 4
equation, (x”=y)dx +2xydy=0 and (2 —y?)dx + 2xydy =0 BT T HTAT & 9 Al 249 ©ig (1, 1) Hiell R adl o
passing through the point (1, 1) is : 3
(1) acircle of radius one. fag (1, ) AR S, T (1) Bt 3 G4 A9 45 s ada B,
(g) a hyllla_erbola. (1) Tk T fSE B T % TR 7 @) 2 B R B,
24; :nciiclls S(ft: radius two @ = l () 48 s Guaan 8.
’ 3) T Egdl T
( s @) Boau ol dxdg 58 Bis ada 8.
(4) T Ee e ERCIES
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78.  The sides of a rhombus ABCD are parallel | 78, e Teqst ABCD a1 & TSt oo vanali | 78, wdiotiy Aqesiel ABCD ll oliogil vuzil
to the lines, x—y +2=0 and 7x—y +3=0. X—y+2=0 T 7x—y+3=0 F FHIR &1 Xx—y+2=0 2 7x—y+3=0 A AR B.
If the diagonals of the thombus intersect N N .
at P(1, 2) and the vertex A (different from afe 31:'. s & fashot farg P(L, 2) W o4 AL AUy 2{%‘}3’“3["“ (el @1\@ P(1, 2)
the origin) is on the y-axis, then the wed § au T IS AA = O, ) 0 B8 21 RRUCE A (QLrllg ol iy
g y qa 5 5
ordinate of A is : y-318 W ¥, T A FI FIfE (ordinate) T : yE R G, Al A AL s 8.
©) % (1) 2 o 2
2 2
7
@ 3 7 7
g @ 5 ® 3
B 2 (B) 2 G 2
7
@ 5 7 7
2 @ 3 @ 3
79. ;hee iff;ﬁf ietﬁirgiid;C;ia; Srf(‘):"; fg;’ri‘s‘ 79. & fog ¥ @, 3x+y=\(A#0) W T | 79 Qm@gnﬁ'l W Bx+y=A(A £ 0) W z\ﬁea}
P. If the line meets x-axis at A and y-axis T h1 Y PR | A E T x-S h AT (10\{-1[ ({ON\IE P 8 M\bu:{(ﬂ Q:»tl X2 AN
at B, then the ratio BP : PA is : y-378T I B T Hed §, A ST BP: PA® : 2 -8 B M UL, dl 28Uk BP : PA=
(1 1:3 v 1:3
@ 3:1 @ 3:1 1 1:3
G) 1:9 @) 1:9 @ 3:1
@ 9:1 @ 9:1 @) 1:9
80. Th he circl @ ot
. e tangent to the circle | g Wﬁ{ﬁ'ﬁc 'x2+12—2x—1:073h‘ﬁ51§(2 1)
Cy 1 x2+y2—2v—1=0 at the point (2, 1) | = oLy ' [ C, a2y = :
11Xyt -2x at the point (2, 1) R it T T e, T G 99 C,, for 80. ada C, 22 +y \2x 1=0 Wzl [?»tg,
cuts off a chord of length 4 from a circle 2, 1) =il 2ugls 34 (3, —2) Irgeuau adan
C, whose centre is (3, —2). The radius of FF (3, —2) T, ¥ AWM TR % SR T S T 0L 4 ous N (1",1
C,is: w1 2, A C, H P C, el 4 dou A s O 53 8. C, -l
1y 2 1 2 Biseat .
@ 2 @ 2 1 2
@ 3 G 3 @ V2
@ e @ 6 @ 3
@ e
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81. Tangents drawzn from the point (=8,0) to | 1. fog (-8, 0) ¥ e, y2=8x W W=l T | 81. [ig (—8, 0) izl wretert y2=8x L ERell (8L
the parabola y*=8x touch the parabola at w79t Y@ wWeer i P ael Q W wY ! ¥ | wReddA P 2An Q 2410 2Ll B, oL AL wreteduel
P and Q. If F is the focus of the parabola, . .
then the area of the triangle PFQ e F &8 wRerer i A &, @ APFQ 1 &5thel AU F @, dl Bsiel PFQ &g (3l 2saail)
(in sq. units) is equal to : (ot 3hEa W) SR T : 9.
(1) 24 (1) 24 1) 24
(2 32 (@ 32 8 32
(3) 48 (3) 48 (3) 48
4) 64 4) 64 &) 64
82. A nt;rrgiﬂ to thedhyrlerbolar 4 o 9 - 3; 82, AU, 422 —9y? =36, W Teh ATHTTH | 82, =iQeicet 42292 =36 Al 55 Aot aruzll
meets the co-ordinate axes x and y a . . . N N NN
and B, respectively. If the parallelogram fadte stell x qon y FNFE: A T B R x i&a ¥ ) Q’t"ﬁ?{ A: 2t B HAHA S, ot OABP
OABP (O being the origin) is formed, then Hledl T AfE FHRR TGS OABP (O, Tl (st O Gl B) unicetlsy Agslal ol
thelocus20fP2is: fog ®) T S ], @ P fagua ¥ A, dl P Al Cigua 3.
(1) 4x2+9y%=121 (1) 4x2+9y2=121 2.0,2-
() 92+ 4y2=169 (2) 932+ 4y2=169 g) A
(3) -9y =121 (3) 4x2-9y>=121 B) 4x2- 9{2:121
(4) 9x2-4y*>=169 (4) 9x2—-4y2=169 @) 9x2—4;2:169
83. An angle between the lines whose C R ¥ ’ R N N
direction cosines are given by the | o> e, '“'_"'*' fo wivarg HH'_'* VT 83, @ Yol [EssiRusq, wlseell [+3m +5n=0
equations,  [+3m+5n=0  and {+3m +5n=0 9 Slm —2mn +6nl =0 5 24 5lm—2mn+6nl=0 gkl 2ld ¢4, d
5lm—2mn +6nl=0, is : T &, % e B TR I el 23l B vl 8.
(1) cos ! (lj (1) cos ™! (lj —-1(1
3 3 (1) cos g
—1(1 —1(1
@ «(f] @ (] @ s ()
(1 11
e e Ayl
—1(1 (1
(4) cos [gJ (4) cos (g) @) cos! (%)
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84. A plane bisects the line segment joining | 84, ek wHaw fargafl (1, 2, 3) 921 (=3, 4, 5) 1 | 84.  [igail (1, 2, 3) 21 (3, 4, 5) A sAScll Twvignl
the points (1, 2, 3) and (3, 4, 5) at right e o1t TarEE i gE W g S8 s Auad vl FUEL B, dl 2 udd
angles. Then this plane also passes through L
the point : A T, W I- THIS o 3R forg | TeRan ], (igatiall weL wur w4l
1) (=3,21) TwE 1) (=3,21)
@ 621 m (=321 @ 621
(@) (-123) @ 6271 @) (=123
4 @2 -3 G (-1,23) “) L2 -3
@ L2 -3
85. If the position vectors of the vertices A B 85. st AABC -l [QR\LE‘{@Q)Q A, B A C Al 2
and C of a AABC are respectively | g5 =fs 13« ABC % ¥iiSf A, B @ C % . ) o . .
AN AL W 2egsd 47 + 77 +8k, 20 +3j +4k
4i +7j +8k, 2i+3j+4k and Tgra gfewr wAwm: 4?+7?+8£,
A A A
ALn o " 2 27 +5] + 7k €, dl ZA Al [gousrs
2i +5j + 7k, then the position vector of Y +3? 44k e 2 +5/]§ L7k £ @ BC % Biga 3t A v
glce iI;o.mt, where the bisector of ZA meets fog, T LA 1 GRS BC T e £, 5
] A A A a;r % ; 1 A A A
@ 5(41' +8j +11k) 1A A A ) 5(41‘ +8] +11k)
(1) 5(41 +8j +11k)
1 1 A A A
@ 5(6?’ +11] +15%) A A A ) g(éz‘ w117 +15%)
O] 3(61 +11j +15k)
1 1( A A A
®) 5(6? +13} +182) T ®) g(ez‘ +137 + 18k)
®) 5(61‘ +13; +18k) -
] 1 A A A
) 1(8? +14] +192) T “) Z(Si +14] +19k)
(4) Z(Si +14] +19k)
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86. A player X has a biased coin whose | 86, T fa@rgt X % T TH AfaTa fomat 2 | 86, Waudl X wdl As 2 (biased) Rl & sv-ll
pf;’b;b;}ﬁso: fi?roxigg%};:dztztp f:‘?na ot foi (Heads) 39 &t wifaerar ‘p’ ® U Buiseldl Aol p & 2 vadl Y wad
 game with their own coins and play aen faeTdl Y 3 T S fo § S il Rl B, Foil Wt Rswed
alternately. The player who throws a head € A T foaehi g TH Wa RIS ETGES 1A s ¥ elAL WAl £ O aul arsdl
first is a Wiilr}ﬂer-f If X starts the game, and o 3= k) IR @ Ger ¥ | 9% faend s A 8. & Al Rl ol nam v And o
the probability of winning the game by both Tzt fere S %, fersan w T ¥4 A X Bt o, ot X icell 2o 52 w4 ot
e players is equal, then the value of ‘p . . A N - " N
is : A & HIT € T ST o S H AIihard VA2l @yl oirtadl 2deusnl qae ¢,
1 T E, AP RAAR dl p’ Al Bua 8.
o 3 1 1
) O 3 O 3
@ 3
3 1 1
) @ 3 @ 3
G 3z
5 2 2
X G 3 G 3
@y 1 1
@ 7 @ 7
87. If the mean of thedata:7,8,9,7,8,7,\,8
is 8, then the variance of this data is : 87. AR AF7,8,9,7,8,7, N, 8FEASE, @ | 87. @ wRdl: 7,8,9,7,8,7, ) 8l ueus § dy,
1) g T SRS H T E Al w1 Rl Baral 3.
7 7
@ 1 W = W =
9
B = @ 1 @ 1
8 9 9
(4 2 @ 3 (C)
® 2 “ 2
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88. The number of solutions of sin 3x = cos 2x, - .
- 88. sin 3x=cos 2x % A (E’ 'n‘) T gall 1 | 88. sin 3x=cos 2x -l (E’ Wj il Gal-l
in the interval (E, Trj is : .
Hem v 8.
m 1 1 1
1) 1
@ 2 @ 2 52; 2
@ 3 () 3 @) 3
4 4 (4) 4 4) 4
89. A tower T, of height 60 mis located exactl T o TR . N ,
opposite tlo a towger T, of height 80 m onZ 89. © ﬁ%i:] = T 60 . S+ TH Ti | 89, 60 lex Gloud BR1Ag 21 2R T, 80 ez Gl
straight road. From the top of Ty, if the 80 1. S WH HAR T, % S W w@Afe GR1edl s 21k T, Al eiier wR o s e
angle of depressior} of the foot of T, is twice B A T, % RRR § T, IR A ST el W 208G B, T, Al deell, T, A aleudl
ﬁe an%IQO(f eleV)aﬁ?f;lff the top of Ty, ﬂ;;n I, T, % TR % I o B I g, weafel ot T, Al 22l Gedasioell oruell
e Wi in m) of the road between the A g e
feet of the towers T; and T, is : Ty T, TRl % i A5 F e S, dll 2l Ty 24 T il cllnzdl e 23l
1) 1042 ((1) = ﬁ)ﬁ : ydoud (flez wi) 8.
1042
@ 1043 @ 1043 1 10v2
@) 2043 5 2003 @ 1043
20v3
@ 2002 ( 0 2045
@ 20v2 @& 2043
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90.  Consider the following two statements : | 99, 7= § FoHl W fa=m FfC : 90. A3 A Qe B
Statement p : . .
The value of sin 120° can be derived by a'?ﬂ""[ Po' [a.i{l-'l Po' .
taking 0=240° in the equation sin 120° <1 HM, FHIHT sin 120° Al Bud wdlsrel
zsin%;/lﬁine,\/l,sme. ZSin%:\/1+sin6—\/l—sin9ﬁ 2sin%:\/1+sin0—\/l—sin6,
Statement q : 0=240° %1 ¥ 1 foran S Feha B | U 9=240° Acl Aell ws1U.
The angles A, B, C and D of any ®AA q : Reun q:
quadrilateral ABCD satisfy the equation felt I ABCD ¥ F7 A, B, C 99 D, Auat Aélel ABCD AL weusil A, B, C
cos(% (A + C)) + cos@ B+ D)j -0 e >3 D wellszel
Then the truth values of p and q are Cos(1 (A+ C)] + Cos(1 B+ D)) =0 cos(1 (A+ C)j + cos(1 B+ D)) =0
respectively : 2 2 2 2
(1) ET I HIE FW T | 4 WA R,
(g) ¥ ? A p A q F FEHH, FA: E Al p 2t q Al Al Yl 2453
G T (1) ET 8.
) FF @ TF
0 @) T,T 1 ET
-o00o0- @) FF 2 TF
@) T,T
-00o- 4 EF
-o0o-
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