PAPER-1

'PART | : PHYSICS
SECTION -1 : (Only One option correct Type)
WUS — 1 : (hddl U Hal [AehcT UahR)

This section contains 10 multiple choice questions. Each question has four choices (A),
(B), (C) and (D) out of which ONLY ONE is correct.

39 QUg ¥ 10 dgfddbeq ¥ & | UAP U H IR fd&eu (A), (B), (C) 3R (D) &, o=
W $ael U el & | o F

1. The diameter of a cylinder is measured using a Vernier calﬁlripers with HﬁIEE-I'U error. It
Is found that the zero of the Vernier scale lies between 5.10 em and 5.15 ¢m of the

main scale. The Vernier scale has 350 divisions equivalent to 2.45 e¢m. The 24"
division of the Vernier scale exactly coincides with one of the main scale divisions.
The diameter of the cylinder is

(A) 5.112 cm (B) 5.124 cm (C) 5.136 cm (D) 5.148 cm

Udh dci1 b1 AN HI9A & T 3= Fie Ifed U aftar oo &1 Suan g
g | 991 & SR R UHF &1 I, 9 UM & 510 em 3R 5.5 em &
419 | g Sl @ | AR 99 & 50 W 2.45em & dod B | 39 9faR UHE
&1 didgal (24™) 9T = 99 b Ud 9T |9 9eie 9urdl g1 8 | a1 @l
A B

(A) 5.112 cm (B) 5.124 cm (C) 5.136 cm (D) 5.148 cm

ANSWER : B

2. A ray of light travelling in the direction }—(7+ ﬁ}) is incident on a plane mirror. After

2
reflection, it travels along the direction -%(: - ﬁ;) The angle of incidence is
(A) 30° (B) 45° (C) 60° (D) 75°

T S UV IR AR Fpr ReRo A e e (7 35) @ 1 R %

i gt R (7 -37) 2 o & | R 1 s o R
(A) 30° B) 45° (C) 60° (D) 75°

ANSWER : A

LOLLEGE.:




~ PHYSICS |

In the Young's double slit experiment using a monochromatic light of wavelength A,
the path difference (in terms of an integer n) corresponding to any point having half
the peak intensity is

A A A A
(A)  @n+1)7 (B) (2””)1 (C) {zn+1)—§ (D) (zm+1)IE

U 47 fg-Rere uaT ® ) a¥v-3sd & Tdhavil UHbrel &1 9T e siar € | v
favg &1 59 W) garer @1 digdr RER digar @1 mE &, 9I=R & (P1d n &

Elﬂ:f H)
(A) (ZHHJ% (B) (2n+1)-§'— (C) (2n+1)% (D) (2n+])%
ANSWER : B

Two non-reactive monoatomic ideal gases have their atomic masses in the ratio
2 : 3. The ratio of their partial pressures, when enclosed in a vessel kept at a

constant temperature, i1s 4 : 3. The ratio of their densities is

(A) 1:4 _AB) 1:2 (C) 6:9 (D) 8:9

&1 MR Uh-URHATd el ] BT GRHAY] SIHHE 2:3 & 3 A & |
Wd P! Uh ReRA 9a9 # uReg fear oar €, dd 396 Aifde g[El &l
IAUIT 4:3 & | §9 °©-Icd &I 31U & :

(A) 1:4 i) 1 id (C) 6:9 (D) 8:9

ANSWER : D

LOLLEGE.:




PHYSICS

Two rectangular blocks, having identical dimensions, can be arranged either in

configuration I or in configuration II as shown in the figure. One of the blocks has
thermal conductivity K and the other 2k. The temperature difference between the

ends along the x-axis is the same in both the configurations. It takes 9 s to transport

a certain amount of heat from the hot end to the cold end in the configuration I. The
time to transport the same amount of heat in the configuration Il is

&l gHRUl AFAPR T[edl Dl S RFFAR 1 =9l 1 3R 1 | FJaiked
fhar a1 8 | edl & FH Aedhdl x 9 2k & | I Al § x-301 & I
BRI U dUEE &1 X 99F & | = 1 8, 91 o ve Aflega J9rEr IRE
BR ¥ S BR dF AMMHA H 95 odl & | A= 11 A, GHE A1 & S &
AP & o w9 ®

Configuration II

Configuration I =9 11

(A) 2.0s (B) 3.0s
(C) 455 (D) 6.0s

ANSWER : A

LOLLEGE.:



A pulse of light of duration 100 ns is absorbed completely by a small object initially at
rest. Power of the pulse is 30 mW and the speed of light is 3 x 108 ms~1. The final
momentum of the object is

(A) 0.3 x 1077 kg ms™1 (B) 1.0x 107" kg ms~"

(C) 3.0x 107" kg ms™ (D) 9.0 x 107 kg ms™?

Ud BICt 9%, 9 R H IR @y J &, Ybre DI 100 ns Bl TH WS Bl
qofcar SEufyd @xcll 8 | We B ufd 30 mW ® 9 FB Bl T
Ix 108 ms!'® Iaﬁfﬂmﬂaﬂ%

(A) 0.3 x 107" kg ms™? (B) 1.0 x 107 kg ms™
(C) 3.0x 107" kg ms™" _ (D) 9.0 x 107" kg ms~1
ANSWER : B

A particle of mass m is projected from the ground with an initial speed «, at an angle
a Wwith the horizontal. At the highest point of its trajectory, it makes a completely
inelastic collision with another identical particle, which was thrown vertically upward
from the ground with the same initial speed u,. The angle that the composite system
makes with the horizontal immediately after the collision is

T T 4 T

(A) 3 B) 3+ Cc 7% D) 3

UPH m SEHHE & B Bl RIS A w, F 8 9 o-H107 W) gafug fear sman
g | I8 P Y& UY &b ITgad fog WX Ud THM SHHH & DU Qi YUid:
IUIRY HHg PRl g, 9l fb Yda 9 Fwler Qe & 99 aRfS 11T o, |

T T v/ /4
(A) 4 B) 774 (C) 574 (D) »
ANSWER : A

LOLLEGE:



[ PHYSICS |

The work done on a particle of mass m by a force, K| ;mf NI S
(xz +y2)] '

(K being a constant of appropriate dimensions), when the particle is taken from the

point (a, 0) to the point (0, a) along a circular path of radius a about the origin in the
x-y plane is

2K7 Kn
A = ®) —-
K
0 5 (D) 0

U ddf, KE;T)ME+G%J—ZFE}}{KW€%HWWW%,Wm

SHA & BV Dl (g, 0) < A (0, o) fd<5 6 (F o 50 & T 99 W) o
STl &, a1 d x-y O &1 o fag 8 | 39 9a1 g7 b 11 & 41 8

2Kn K
(A) = B) —
K
(C) ?E (D) O
ANSWER : D

LOLLEGE:



10.

One end of a horizontal thick copper wire of length 2L and radius 2R is welded to an

end of another horizontal thin copper wire of length L and radius R. When the
arrangement is stretched by applying forces at two ends, the ratio of the elongation in
the thin wire to that in the thick wire is

(A) (}-2‘5 (B) 0.50 (C) 2.00 (D) 4.00

g 2L oTE 9 2R B35 & Aie &fas aR &t R @ L oW 9 R
R a1 SHR a1 91dl 8 | gdel 9 Aic dRl 4 qeddfe &1 srurd - 2 -

(A) 0.25 (B) 0.50 (C) 2.00 (D) 4.00
ANSWER : C

The image of an object, formed by a plano-convex lens at a distance of 8 m behind
the lens, is real and is one-third the size of the object. The wavelength of light inside

3
of the lens is

(A) 1m B) 2m (C) 3m (D) 6m

U FHIA Il ofd U arfds gfdifedd o & 8 m UIo q1d1 & o {6 9 &
MR B -RETE & | o F o Wb @) ek frafa @ adet 9 2
T ® | o & Melld afshd U3 &l Il 3901 7

(A) I m (B) 2m (C) 3m (D) 6m

the lens is — times the wavelength in free space. The radius of the curved surface

ANSWER : C

LOLLEGE.



[ PHYSICS

SECTION - 2 : (One or more options correct Type)
GUE - 2 : (T AT 3% |al Adweq yapr)

This section contains 3 multiple choice questions. Each question has four choices (A),
(B), (C) and (D) out of which ONE or MORE are correct.

Y @WUS H 5 gfAhcd W99 & | Udd U H IR fddey (A), (B), (C) 3R (D) &, o=
d TP 7 AP Hal & |

- —

11. A horizontal stretched string, fixed at two ends, is vibrating in its fifth harmonic
according to the equation, y(x, {) = (0.01 m) sin [(62.8 m™') x] cos [(628 s ')1].
Assuming 7= 3.14, the correct statement(s) is (are)

(A) The number of nodes is 5.

(B) The length of the string is 0.25 m.

(C) The maximum displacement of the midpoint of the string, from its equilibrium
position is 0.01 m.

(D) The fundamental frequency is 100 Hz.
gFl MR X uReg dfdsr dfa Sl drEdl fungiy |HiaRo

w(x, 1) = (0.01 m) sin [(62.8 m™') x] cos [(628 s7')] &RT Hfud & W&l & | Il
=314 9H1 59 q9 =1 ua=e |8l 28

(A) TAUe] &) 9= 5 '
(B) SR &I o €13 0.25m & |
(C) WIRITaRT | ST & Aeafd— &1 3ifadhad A= 0.01m & |

(D) ¥ Mg 100 Hz & |

ANSWER : BC

LOLLEGE:



12. A solid sphere of radius R and density p is attached to one end of a mass-less spring

of force constant k. The other end of the Spring is connected to another solid sphere
of radius R and density 3p. The complete arrangement is placed in a liquid of density

2p and is allowed to reach equilibrium. The correct statement(s) is (are)

47R pg
(A) the net elongation of the spring is 3k

87 R’ pg
(B) the net elongation of the springis 3,

(C) the light sphere is partially submerged.

(D) the light sphere is completely submerged.

% 5901 R 9 991 p 9l 81 Mald &l U gead  fad B & o v |
oiiel T & | 39 fBrT &1 9 fgdie £ 2 | R & g R & g 319
s | Sirel T & Rad! BT R 9 99@ 3p & | QUi fa=umd &l 2p 99@ &
Sd H Y@ 91 & 3R 39S GruEaRe] | Yo e o € | e g e

47R’p
(A) & &l [ Qulgfyg EB,{M‘ g |

_ 87Rpg

B) R &l e qwigfg —=;, € |
(C) &Pl MeTdh AP ©Y 1 Gal g3 & |

(D) Eobl Meld YUl wY A GaT 83T & |

ANSWER : AD

LOLLEGE:



PHYSICS

13. A particle of mass M and positive charge (J, moving with a constant velocity
i, =4ims™, enters a region of uniform static magnetic field normal to the x-y plane.

The region of the magnetic field extends from x=0 to x =L for all values of y. After
passing through this region, the particle emerges on the other side after 10

milliseconds with a velocity u, = z(ﬁf +j‘) ms~' . The correct statement(s) is (are)
(A) The direction of the magnetic field is —z direction.

(B) The direction of the magnetic field is +z direction.
S0 M
30
_ 100 M
(D) The magnitude of the magnetic field is — units.

3¢
UH M SHEME a1 Q 99 A BT &I, Sl &, =4ims” P THIAN 97T A
felle €, UhaA ReR gaaty &5 A Y99 &dl 8| I8 g1 8F x-y dd &
Aficigad & T SHPT AR 87 x=0F x=L dP YD y & A & fAT & |
g9 bR &9 B IE HU 10 Al 9Fs H UR FR TEA SR
ﬁl=2(v'§f+}') ms™ 97 9§ UbC BIAI & | HEl YHAT 8/8
(A) deHIT &aF = fQem F & |

(B) dgdg & +z R H & |

S0z M

(C) T &5 &1 TRHTOT 30 ghs & |

(D) TP & HT TR 1022“ TS & |

(C) The magnitude of the magnetic field units.

ANSWER : AC

LOLLEGE:



PHYSICS

14. Two non-conducting solid spheres of radii R and 2R, having uniform volume charge
densities p, and p, respectively, touch each other. The net electric field at a distance

2R from the centre of the smaller sphere, along the line joining the centres of the
P

spheres, is zero. The ratio ‘;; can be
32
=4 - ik
(A) B) -5
- 32
(C) 55 D) 4

<1 R 9 2R 55591 arel 3raTerd SR Merdl ®1 K R TR p - AT p THEH

9 TGl g8 Y@ Wikl Sl ® | 39 X W) BT Mold & b A 2R T W

< faga &7 = 8 lmﬁw%wmﬁm%:

) 4 B 5
32
© 53 D) 4

ANSWER : BD

LOLLEGE.:



 PHYSICS

15. In the circuit shown in the figure, there are two parallel plate capacitors each of
capacitance C. The switch 5, is pressed first to fully charge the capacitor C, and

then released. The switch 5, is then pressed to charge the capacitor C,. After some
time, 5, is released and then S, is pressed. After some time,

(A) the charge on the upper plate of C, is 2CV,.

(B) the charge on the upper plate of C, is CV,,.

(C) the charge on the upper plate of C, is 0.

(D) the charge on the upper plate of C, is — CV,,.

2V, . " -~

o3 4 g9y gRuY ¥, g1 MR Wil alel GuIRA d U &) gikdli C & |
uRY H Reg §, &1 911 ST & arfe GRS ¢, Ul ®U 9 AR 8 WY |
9P 918 S, B Ble &1 San & | s9d gvErd GUiRA C, B AR w9 &
ford Rag S, &I 911 ST € | 98 99T & 91 S, Bl BI$ Qg1 Irar & e S,
! S4IGT Il & | Y J9d 919

(A) C, & FU ©Ic TR 2CV, JAT & |

(B) C, @ HWI @I W CV, A |

(C) C, B FWI ©ic W Y A & |

(D) C, & FWI W TR —CV, AT & |

ANSWER : BD

LOLLEGE.:



[ PHYSICS

SECTION - 3 : (Integer value correct Type)
Gus — 3 : (YUIid A FEl UPHIR)

This section contains 5 questions. The answer to each question is a single digit integer,

ranging from O to 9 (both inclusive).

T EUS H5WTH & | UAD U &I IR 0 9 9 I (I wiel) & dIF &1 Tbal
DT QUITEH & |

16. The work functions of Silver and Sodium are 4.6 and 2.3 eV, respectively. The ratio of

= s o T E—— = = = —

the slope of the stopping potential versus frequency plot for Silver to that of Sodium
IS

dral Ud Qifedd & &1 Boad HHY: 4.6 9 23 eV & | Ilal 9 Aifegd & e
fawa vd gy & & AThI & BT &1 AU &

ANSWER : 1

17. A freshly prepared sample of a radioisotope of half-life 1386 s has activity 10°
disintegrations per second. Given that /n 2 = 0.693, the fraction of the initial number
of nuclei (expressed in nearest integer percentage) that will decay in the first 80 s
after preparation of the sample is
U grd daR fhar gan feAl sgweiu ufaey, st sed-emyg 1386 s €, @)
Afhaar 103 faues ufd 9bs & | Ife 2 =0693 &, 99 WA 80 s # foufeq
WPl g RIS el B GEmei o1 Furd (wiaerd Fecan guie #) @

ANSWER : 4

LOLLEGE.:



~ PHYSICS

18. A particle of mass 0.2 kg is moving in one dimension under a force that delivers a
constant I;nwer 0.5 W to the particle. If the initial speed (in ms~') of the particle is
zero, the speed (in ms™1) after 5 s is
UHh 0.2 kg SHHATE B B UH g & J=d71d, 9l b U Hag afea 0.5 w o
&l adl 8, U feem § wfaeiie 8 | afe $or ot yRfYe 7fd 3= 8 99 55 919
D! T (ms~! H) B

ANSWER : 5

19. A uniform circular disc of mass 50 kg and radius 0.4 m is rotating with an angular
velocity of 10 rad s~! about its own axis, which is vertical. Two uniform circular rings,
each of mass 6.25 kg and radius 0.2 m, are gently placed symmetrically on the disc
in such a manner that they are touching each other along the axis of the disc and are

horizontal. Assume that the friction is large enough such that the rings are at rest
relative to the disc and the system rotates about the original axis. The new angular

velocity (in rad s7') of the system is

U®h 50 kg 9 0.4 m 3901 & Thaa= 3@ U HEdeR 387 & 1€ 10 rad s' &
H1oftg 477§ g9 W&l 8 | 81 (hEHH JAieR Bedl R 9 &% W) 9afdd adie
q U g Pl §d 8Y 39 UBR % a0 WX W W & & 9 f$&F & 31 &
0 Y N | UAD ool B STAME 625 ke T AT 02 m & | 39 FAp@ &1
941 BT QI (rad s'9) 941 8 (A IS {6 (S0 Taq oo & 19 guul
ga1 € & % 7 oot & d9 we @fd = € 3R o gd s w® guiH

ANSWER : 8

LOLLEGE:



| PHYSICS '

20. A bob of mass m, suspended by a string of length /, is given a minimum velocity
required to complete a full circle in the vertical plane. At the highest point, it collides
elastically with another bob of mass m suspended by a string of length /,, which is

initially at rest. Both the strings are mass-less and inextensible. If the second bob,
after collision acquires the minimum speed required to complete a full circle in the
; P

vertical plane, the ratio }L IS

Uh m SHAM DI Medd [, dHIg Dl SR 4 ocdl 831 & | 39 U I faar

ST & Sl {6 SR 9 9 U 99 T X & fI0 =g=d9 2 | 3199 I=gad
fog W ¥ Mold TR m THAM & Mold q GARI HHg Rl & | AT
Meld [, ez @1 SKI W @cdl g3 & a0 URY H R @ 2 | Sl
SIRYT gomE fed T sfdar € | afe dug & 9 g Tidsd o 3l Ty

msﬁ?ﬁ%aﬁﬁsm&ﬁmaﬂﬁqﬁﬁqﬂaﬂﬁmwaaﬁ%m
2

3(UId &

ANSWER : 5

LOLLEGE:



CHEMISTRY

PART Il :

SECTION -1 : (Only One option correct Type)
EUS — 1 ; (Pdd Uh Hel f[AheT THR)

This section contains 10 multiple choice questions. Each question has four choices (A),
(B), (C) and (D) out of which ONLY ONE is correct.

gd @vEg H 10 RS ue & | U U d IR fdwey (A), (B), (C) 3R (D) €, forH
A $ad Uh Hal & |

21. The compound that does NOT liberate CO,, on treatment with agqueous sodium
bicarbonate solution, Is

(A) Benzoic acid (B) Benzenesulphonic acid

(C) Salicylic acid (D) Carbolic acid (Phenol)

s S St Wi IREEte fieaE gRT AR Y CO, 78 a1 &, 78 ¥

(A) FNZH A+ (B) a=iqeDIE 3T+

(C) wfefufers s (D) HRAfAF 3+ (WiHTe)
ANSWER : D

. Concentrated nitric acid, upon long standing, turns yellow-brown due to the formation of

(A) NO (B) NO, (C) N0 (D) N,0,
(A) NO (B) NO, (C) N,0 (D) N,0,
ANSWER : B

LOLLEGE.:



23. Methylene blue, from its aqueous solution, is adsorbed on activated charcoal at

25 °C. For this process, the correct statement is

(A) The adsorption requires activation at 25 °C.

(B) The adsorption is accompanied by a decrease in enthalpy.
(C) The adsorption increases with increase of temperature.

(D) The adsorption is irreversible.

25 °C @AM W TP Seild [eras q Ao & $1 afpfia araia w sferenyor {6

T | 59 UhH &b o1l el HYF §
(A) 3rferenyor $) 25 °C wx |fpgor #t ravgsdr il & |
(B) 3ifErenyer usHH § TR gedl & |

(C) SEreNyoT J9HE §61 O dadl & |

(D) arferenyor ahHuiig & |

ANSWER : B

LOLLEGE.



CHEMISTRY |

24. Sulfide ores are common for the metals

(A) Ag, Cuand Pb (B) Ag, CuandSn (C) Ag Mgand Pb (D) Al CuandPb
TR TS SR ¥ w9 F Uy T A g &

(A) Ag, CudRPb  (B) Ag CudiRSn (C) Ag Mg3RPb (D) Al Cu3iRPb

ANSWER : A

25. The arrangement of X~ ions around A" ion in solid AX is given in the figure (not
drawn to scale). If the radius of X is 250 pm, the radius of A" is

(A) 104 pm (B) 125 pm (C) 183 pm (D) 57 pm

P 3 AX # A" agd W X~ qEF 9 a1 (WEl Aoged A 8 o A @ 8
g | afy X~ &1 g 250 pm &, 99 AT 1 G B

(A) 104 pm (B) 125 pm (C) 183 pm (D) 57 pm

ANSWER @ A

LOLLEGE:



-

CHEMISTRY |

26. Upon treatment with ammoniacal /,5, the metal ion that precipitates as a sultide is
(A) Fe(lll) (B) A/(III)
(C) Mg(ll) (D) Zn(ll)
A& H,S & 1 AfHfhdr &= )R 19 o1g AT $1 JE&U0 Hobigs & Y H Bl
€ dE ¥
(A) Fe(IlI) (B) AI(III)
(C) Mg(II) (D) Zn(II)

ANSWER : D

27. The standard enthalpies of formation of CO,(g), H,0(l) and glucose(s) at 25 °C are
— 400 kJ/mol, =300 kJ/mol and —1300 kJ/mol, respectively. The standard enthalpy of

combustion per gram of glucose at 25 °C is

(A) +2900 kJ (B) —2900 kJ

(C) -16.114J (D) +16.11 kJ

CO,(g), H,O(1) 7N T4 (319) & faRes #M& WS 25 °C &) %A — 400 AJ/Aa,
~ 300 kJ/AT 3R 1300 kJ/ATE ® | UiY I/ @1 3t 25 °C IR T84 A4S ! 8

(A) +2900 kJ (B) -2900 kJ

(C) -16.114kJ (D) +16.11 kJ

ANSWER : C

LOLLEGE:



CHEMISTRY

28. Consider the following complex ions, P, O and R.
P=[F eFﬁf_, 0= [l@f'(j'ﬁx"z-:f)),,5_]:E+ and R = [FE(HEO)ﬁ]2+.

The correct order of the complex ions, according to their spin-only magnetic moment

values (in B.M.) Is
(A) R<Q<P (B) Q<R<P

(C) R<P<Q (D) Q<P<R
fFrfeiRad dgpel Al P, Q Ud R W faR $IfY

P=[FeF,)", Q=[V(H,0),]" 3R R = [Fe(H,0),]*".

A$el A1 b1 HEl hH ST elshvl A1 GabIg ATYOl HH (B.M. H) & AR &

(A) R<Q<P (B) Q<R<P

(C) R<P<Q D) @<P<K

ANSWER : B

LOLLEGE.




CHEMISTRY
29. In the reaction,
Pl — K1+

the time taken for 75% reaction of P is twice the time taken for 50% reaction of PF.

The concentration of O varies with reaction time as shown in the figure. The overall
order of the reaction is

(A) 2 (B) 3
(C) 0 (D) 1
[O]o
(O]
Time
A

P+Q—}R+S

q P @l 75% 3ifear &1 w9 P &1 50% iffehar # g 717 99a &) gt | ST § |
O & fafy=1 gigar, fufhar w9y aaR =R & <uid 1€ € | 39 ifafhar & awva sife
(A) 2 (B) 3
(C) 0 (D) 1

ANSWER : D

LOLLEGE.:



CHEMISTRY |

30. K/ in acetone, undergoes 5,2 reaction with each of P, O, R and §. The rates of the

reaction vary as

HaC—Cl >—c1 X"¢ Cl

P 0 R 5
(A) P>0>R>S B) S>P>R>0(
(C) P>R>0>§ (D) R>P>85>0

l
Wﬂﬁk’!ﬂ?ﬁmﬂiﬁ?ﬁﬂﬁﬂgﬂaﬂ?séﬁwWWSNZHWE%?T% |

3+ AMAfhaT o S0 & IR &1 TEl P ©

0
H4C—Cl >—c! g | ; -
P 0 R S
(A) P>Q0>R>S B) S>P>R>0
(C) P>R>Q0>S (D) R>P>S5>Q
ANSWER : B

LOLLEGE:



[ CHEMISTRY
SECTION - 2 : (One or more options correct Type)
QUg — 2 : (THh T A& Fal f[ddhey UaR)
This section contains 5 multiple choice questions. Each question has four choices (A),
(B), (C) and (D) out of which ONE or MORE are correct.

g @ue ¥ 5 AU U & | Y% 9 H IR fd&ey (A), (B), (C) 3R (D) &, N4
d U g1 s Hdl g |

31. The pair(s) of coordination complexes/ions exhibiting the same kind of isomerism
is(are)

(A) [Cr(NH,)CI|Cl, and [Cr(NH,),CL,]CI

(B) [Co(NH,),Cl,]" and [P{NH,),(H,O)CI]"

(C) [CoBr,Cl,]*~ and [PtBr,Cl,]*-

(D) [PHNH,),(NO,)ICI and [P{(NH.,),CI)Br

SU-GEHdITd ANTHI/AI=T & 76 F4Hg H 9l Ud 8] YSR &I 991999d] S9d &, 98 &
(A) [CANH,)CICL, 3R [CHNH,),Cl,]C!

(B) [Co(NH,),Cl,]* iR [P{(NH,),(H,0)Cl*

(C) [CoBr,CL)* 3R [PtBr,CL)*-

(D) [PHNH,),(NO,)ICI 3R [P{(NH,),CI)Br

ANSWER : BD

LOLLEGE.



'CHEMISTRY

32. Among P, O, R and S, the aromatic compound(s) is/are

(A) P (B) 0O (C) K (D) §
2 ACI,
R S P
L
(NH4)2CO4 R
O O 100-115 °C
we
HC .
P, O, R 3R § # WRHfeH il 8/
(A) P (B) © C) K D) §

ANSWER : ABCD

LOLLEGE:



33. The hyperconjugative stabilities of tert-butyl cation and 2-butene, respectively, are

due lo

(A) o—p (empty) and oc—7* electron delocalisations.

(B) o—c™ and o—»r electron delocalisations.

(C) o—p (filled) and o—x electron delocalisations.

(D) p (filled)—>c* and c—x* electron delocalisations.
tert-gfee &d AR 2-GEH HA: 7 Afawgra- Rl 57 $RUI | 8kfl 8, 3 €
(A) o—p (RE) AR o—x* FIaRA [ARIHIBR]

(B) o—c"* 3R oc—71 Todeid [ARRHIHRY

(C) o-p (IRT) 3R o—-r ToTg A ARG

(D) p (IRA)—>c* AR o—-r* TaFEA ARG

ANSWER : A

LOLLEGE.



CHEMISTRY

34. Benzene and naphthalene form an ideal solution at room temperature. For this

process, the true statement(s) is(are)

(A) AG is positive (B) ﬁSmm is positive
(C) Muunﬂundingi i 0 (D] M a ﬂ

P & (8)

(A) AG gTHS B | (B) AS prgr TS & |

(C) ASgram =0 (D) AH=0

ANSWER : BCD

35. The initial rate of hydrolysis of methyl acetate (1M) by a weak acid (HA, 1M) is
1/100" of that of a strong acid (HX, 1M), at 25 °C. The K, of HA is

(A) 1x10* (B) 1x10° (C) 1x 10 (D) 1x 1073

Afgd ghRe (1M) 3t gad 3% (HA, 1M) §RT1 Sid Jgeeq & URMH$ X 25 °C «)
qqdt 3t (HX, IM) & o1 A 1/100 8 | HAF K, &1 &5 ©

(A) 1x 10 (B) 1x10S (C) 1x10° (D) 1x 103

ANSWER : A

LOLLEGE:



| CHEMISTRY |

SECTION -3 : (Integer value correct Type)
WUS — 3 : (QUlich 09 Hel UhR)

T his section contains 5 questions. The answer to each guestion is a single digit integer,
ranging from O to 9 (both inclusive).

SH WUS H5UIT & | Udd U &l SR 0 A 9 I (G IMHA) & a9 HT Tdhd
3T QUi & |

36. The total number of carboxylic acid groups in the product P is

IS P H PEITAId 3 FHEI D Pol A& &

ANSWER : 2

37. A tetrapeptide has -COOH group on alanine. This produces glycine (Gly), valine
(Val), phenyl alanine (Phe) and alanine (Ala), on complete hydrolysis. For this
tetrapeptide, the number of possible sequences (primary structures) with -NH, group
attached to a chiral center is
U TEUEES H§ T W) ~COOH U fdem & | 39 dqul Siel arvaed g1 Wi
(Gly), e (Val), % Yt (Phe) o1 Yenf (Ala) e 814 € | 39 TgieRe #i
TS el (WIfE AR @ W@ g8 B -NH, 0 fRd b & 9
dfed & |

ANSWER : 4

LOLLEGE.



| CHEMISTRY |

38. EDTA%* is ethylenediaminetetraacetate ion. The total number of N-Co—O bond
angles in [Co(EDTA)]'- complex ion is

EDTA* Ufreli ergii egigdice o § | |9ge amdq [Co(EDTA)]'- § N-Co-0O
ey B 9 P wE

ANSWER : 8

39. The total number of lone-pairs of electrons in melamine is

HAHI O QU] AAdsl & Thldhl JHI & Pol & &

ANSWER : 6

The atomic masses of He and Ne are 4 and 20 a.m.u., respectively. The value of the
de Broglie wavelength of He gas at =73 °C is "M " times that of the de Broglie
wavelength of Ne at 727 °C. M is

He 3R Ne & UXHIY] S&HM HAM: 4 3R 20 amu. & | He 19 &1 -73 °C R ¢ sl
TR oS Ne @t 727 °C R & Siivell a7 /g & “M” T & | MPT A ©

ANSWER : §

LOLLEGE:



"PART lll : MATHEMATICS

SECTION -1 : (Only One option correct Type)
GUg - 1 : ($ad U Hel [dhey UHR)

This section contains 10 multiple choice questions. Each question has four choices (A),
(B), (C) and (D) out of which ONLY ONE is correct.

g9 @Us H 10 RS Uo7 & | ydd Ued | IR fdaey (A), (B), (C) 3R (D) &, o4
4 &hdel Uh el & |

41. Let complex numbers a and = lie on circles (x — x))* + (v — yy)* = r? and

(x — xp)* + (v — yo)* = 4r?, respectively. If z, = x, + iy, satisfies the equation

2 |72 =12 +2, then |o] =

1 1

A T 8) 3 © 7 © 3

A1 {6 afEy G&T o a1 % PHRL T (x —xp)* + (¥ —yp)* =2 ;T (x — x,)* +

-y =4 W RIG & | AT 2y = x, + iyy THBOT 2 |22 = 12 + 2 DI G

Al &, a9 o =
I _ ] |
A 3 B) 5 © (D) 3

ANSWER : C

LOLLEGE:




42.

Four persons independently solve a certain problem correctly with probabilities

TRy Then the probability that the problem is solved correctly by at least one

2°4°4°8"

of them iIs
235 21 3 253
(A) 53¢ (B) 356 (C) 356 (D) 5356

IR Afdd WaFaar fedl UTd gur & uﬂﬁnhdrﬁfé%,%gi%,%4$'%ﬂﬁxiﬁﬁﬁ gcl
PRI & Jd9 YT & 399 9 B9 9 B Ud Afdd gRT SIb 8el [hd S+ hi

235 y 2l o 233
(A) 756 B) 356 (€) 356 D) 356
ANSWER : A

LOLLEGE:



MATHEMATICS

1 , -
43. Let f: [5, 1} — R (the set of all real numbers) be a positive, non-constant and

_ |
differentiable function such that f"(x) < 2 f(x) and f (§J= 1. Then the value of

1

J f(x) dx lies in the interval

112

N Ge—1,26) (B) (e—1,2e-1)
=) .

(C) (Ez ’E—lj | (D) [ ’T]

T 72|51 > R (@ e s @ we T e, s

WW‘T\I{W?WWf@){2f&)?I‘%Hf[%J=l%,H’HJ f(x) dx
P {F 7 3T H ® ”2
(A) (2e-1,2e) B) (e—1,2¢—1)

C) [E;l,e—l) (D) [ﬂf};l]

ANSWER : D

44. The number of points in (— o, ), for which x> —x sinx—cos x =0, is

(A) © (B) 4 (C) 2 (D) O

(~ 0, 0) F g3l @) ¥, RIS AT x2—x sinx—cos x=0, ¥ -

(A) © (B) 4 (C) 2 (D) 0O
ANSWER : C

LOLLEGE.:



MATHEMATICS

45. The area enclosed by the curves y = sin x + cos x and y = |cos x — sin x| over the

interval [ﬁ : %] IS

A) 4(r2-1) B) 22(y2-1) © 2(2+1) © 202(2+1)

3TdNTe !LO ,‘ﬂ UR 9l y=sinx +cosx T y = icos x—sin x| IXT UReg &% &

(A) 4(\2-1) B) 242(2-1) © 2(2+1) () 242(y2+1)

ANSWER : B

46. A curve passes through the point [l E)

' 6) Let the slope of the curve at each point

(x, y) be £+ SeC &) x > 0. Then the equation of the curve is
- 1 . .
(A) sin &] = log x + 5 (B) cosec &] =logx+2
2y 2y 1
(C) sec (—f) =log x + 2 (D) cos (“f) =log x + 5

t{?ﬁﬁﬂ?ﬁ‘ﬁ(l,%] A ORI & | AF1 {6 9@@ {45 (x, y) W Th Bl Yo
‘E*—sec[‘zj,xbﬂ g, a9 dsh Bl HHIHRT © :

p?
(A) sin E] = log x + % (B) cosec [‘5 =log x + 2
y : |
(C) sec [’f} = log x + 2 (D) cos (‘f) = log x + B
ANSWER : A

LOLLEGE:



MATHEMATICS

23 "
47. The value of cut{ Y cot’| (1 = X ZkD IS
k=1 .

n=1l

23 29 23 24
(A) 25 (B) 33 (C) 74 (D) 53

23 n T
cat( > cot” (1 + ¥ 2| BTHEE
k=

n=1 . 1 /)
23 23 L3 24
A 35 8 33 ] 55 o) 2
ANSWER : B

48. Fora > b > c > 0, the distance between (1, 1) and the point of intersection of the
ines ax+by+c=0 and bx+ay+c=0 islessthan 242 . Then
A) a+b-ec>0  (B) a-b+ec<0
(C) a-b+c>0 (D) a+b—-c<0
a>b>c>0 & foT, (1, 1) Al maﬁﬂx+by+ﬂ=(]abx+ﬂy+ﬂ=ﬂa?ﬂ"%ﬂ}_cq'
g P A B 2\2 A FT R, T
(A) a+b-c>0 B) a-b+c<0
(C) a-b+c>0 (D) a+b-c<0

ANSWER : Aor Cor AC

LOLLEGE.:



| MATHEMATICS|

X +.2 +1 .3
49. Perpendiculars are drawn from points on the line - 5 =£:I—-=’§' to the plane

x +y +z = 3. The feet of perpendiculars lie on the line

o X_y—1_z-2 x_y-1 _z-2
(A) g 8 T =13 =) 2 3 -5

X -1 z-2 x y-1 z-2
(©) E=£3_= —7 (D) Ezy__jzz 5
Hﬁx+y+z=3q?'wx;2:‘;w—]1=%f[?ﬁ€]ﬁ 1d f4geil 9 oFe STel 9i1d & |
avg-qrg = Y@ o) Rerg &

X y—=1 z-2 x y—1 za8
(A) 5§ 8 =13 B) 2= 2= 2%

x y-1 z-2 x y—-1 z-2
© =3 =3 0 3= -5

ANSWER : D

- Al A e B N M A
50. Let PR=3i+j—2k and SQ =i —3j — 4k determine diagonals of a parallelogram
G Al A A
PORS and PT=i+2j+3k be another vector. Then the volume of the
—3 — —
parallelepiped determined by the vectors PT, PO and PS§ is
(A) 5 (B) 20 (C) 10 (D) 30
—p A A M > A N N : | . 1
A1 f6 PR=3i +j -2k d°1 SQ =i -3/ —4k Udh GHIAR IgHe PORS & fdau]
| r —p i AN M . e -
fAuiRa #=d & 3R PT=i+2j +3k TP Y Afew & | 99 |feen PT, PO @n
PS ERT (AUIRT \HIGR YSHAd BT AT & -
(A) 5 (B) 20 (C) 10 (D) 30

ANSWER : C

LOLLEGE.:



SECTION - 2 : (One or more options correct Type)
QUs — 2 : (TH T IAfH Al fdhea )

This section contains 5 multiple choice questions. Each question has four choices (A),
(B), (C) and (D) out of which ONE or MORE are correcit.

g9 EUs H 5 agfAhed 9o & | U4d U d IR fddey (A), (B), (C) 3R (D) &, ¥
| U g7 A Gel & |

4n Kk + 1)
51. LetS = X (1) * K2 Then S, can take value(s)
k=1
(A) 1056 (B) 1088 (C) 1120 (D) 1332

4n ﬂﬁiil
mmﬁﬁsﬂ:ka(—l) R, A9 s, T AE o adal ©

(A) 1056 (B) 1088 (C) 1120 (D) 1332

ANSWER : AD

LOLLEGE.



MATHEMATICS ‘

52. For3 x 3 matrices M and N, which of the following statement(s) is (are) NOT correct ?

(A) N'M Nis symmetric or skew symmetric, according as M is symmetric or skew

symmetric
(B) M N-N M is skew symmetric for all symmetric matrices M and N

(C) M N is symmetric for all symmetric matrices M and N

(D) (adj M) (adj N) = adj (M N) for all invertible matrices M and N

3x 3 TSI M TAT N & g 7941 § | BIF U 9 81 8 (8) ?

(A) ME Fafa a1 favq-wafia 89 & AR N M N Fafia o fws-aafya & |
(B) ¥ wHIAG ugel M AT N & ¢ MN - NM faws-4fad & |

(C) wt wHfd arregel M @1 N & fag My afia € |

(D) I FohHvig 3MTgel M TAT N & oY (adj M) (adj N) = adj (M N) |

ANSWER : CD

LOLLEGE:



' MATHEMATICS |

53. Letf(x)=xsin zx,x>0.Then for all natural numbers n, f’(x) vanishes at

o 1
(A) a unique point in the interval [ﬂ, n + 5)

1
(B) a unique point in the interval [n t5.n + l]

(C) a unique point in the interval (n, n + 1)

(D) two points in the interval (n, n + 1)

91 {6 f(x) =x sin zx, x> 0,9 G g9-QUITh] n & fIT f7(x) 91 W) gl 2
(A) Giﬂ?TH(n,n+%] H UHAH U fd5 IR

(B) Gfﬁﬂﬁ(n+%,n+l} H U U6 fdg W

(C) 3RTA (n, n+ 1) H (HAH (P fog W

(D) 3fARTA (n, n+ 1) H Q1 T30 W)

ANSWER : BC

LOLLEGE.



MATHEMATICS

54. A rectangular sheet of fixed perimeter with sides having their lengths in the ratio
8 : 15 is converted into an open rectangular box by folding after removing squares of
equal area from all four corners. If the total area of removed squares is 100, the
resulting box has maximum volume. Then the lengths of the sides of the rectangular
sheet are

(A) 24 _ (B) 32 (C) 45 (D) 60
s Af¥ad RT3 MIdreR arex @1, Rorast Yorsll & owergar 8: 15 &
Wﬁﬁﬁ,mﬂaﬁﬁﬂmﬁwmﬁ?aﬁﬁwmwgﬁﬁ

_ udt 7 gRafaa fear siran & | afe Ml T a9 &1 $df aF%e 100
g, a9 uRum U<t P AT HEWH § | 99 IAAPR AEX Bl qeIe B

(A) 24 | (B) 32 (C) 45 (D) 60

ANSWER : AC

55. A line / passing through the origin is perpendicular to the lines
LB+ +(=1+20]+(@d+20k,~0<t<oo
L:(3+2s)i +(3+2s5)j + 2+ 5)k,—0<s<o0
Then, the coordinate(s) of the point(s) on /, at a distance of \(ﬁ from the point of

intersection of / and /, is (are)

(A) G % %) B) (-1,-1,0)  (C) (1,1,1) (D) g,%,g)

U Xl [, S Jalfdg | JoRdl 8, YRl
L : B+ DT+ (=1+26)] +(4+20k ,~0<t<oo

L:(3+25)i +(3+2s)] +(2+ )k, -0 <s<oo
R oead & | 99, [, W Rea fog (fe=gail) & fewnis, <t @i 1 dar [, &

giiede g 17 ;I we @) 8 @)
7 9 SJ

_ 7 7 8
w33

B) (-1,-1,0)  (C) (1,1,1) D) [5@5]

ANSWER : BD

LOLLEGE.




SECTION - 3 : (Integer value correct Type)
Qus - 3 : (NP T Hal UHR)

This section contains 5 questions. The answer to each question is a single digit integer,
ranging from 0 to 9 (both inclusive).

T EUS H5U9T & | UAP USH &1 SR 0 4 9 P (SH1 IMHA) & dd HT Tbed
3P Quris & |

= ey SEESR . =

56. The coefficients of three consecutive terms of (1. + x)’ " are in the ratio 5: 10 : 14.

Thenn =

(1+x)"" & T HATTT TG & [ONH 5:10: 14 FAWA HE | T4, n =

ANSWER : 6

57. A pack contains n cards numbered from 1 to n. Two consecutive numbered cards are
removed from the pack and the sum of the numbers on the remaining cards is 1224,

If the smaller of the numbers on the removed cards is &, then k— 20 =

0P TE H n BIS & O T3l 1 A » gR1 fafed € | Q1 sara de=meil ara
drs TE A o f§d o € iR salRie srsl @1 dwsi &1 91 1224 €
afe feret T drel B fafted deans § @ dgaR @& & 7, 99 k- 20 =

ANSWER : 5

LOLLEGE:-



'MATHEMATICS

58. Of the three independent events E,, E, and E,, the probability that only £, occurs is
a, only E, occurs is pand only E, occurs is y. Let the probability p that none of
events E,, E, or E, occurs satisfy the equations (a —20) p= ap and ( - 3y) p = 2py.

All the given probabilities are assumed to lie in the interval (0, 1).

Probability of occurrence of E.

L Probability of occurrence of £, )

M g "B E, E, 941 E, § 9 $del E, b " & UIiedl o 8, $dd E,
& °cH @) UIfHar p & 99T I £, $ °eH @) UAedar y & | 741 {5 e
E,E, T E, 5 9 A & WM 9 geq & wiffawdr p, BN (o - 2B) p = af
gl (B —3y) p = 2By B AU Gl & | G TG s=RTe (0, 1) H Rerd

E, & "e+ 3 Uil
E3 T .-: B e =

_

ANSWER : 6

LOLLEGE:



2 2
—+=1 at

59. A vertical line passing through the point (4, 0) intersects the ellipse 2 T3

the points P and (. Let the tangents to the ellipse at P and O meet at the point R.

max

nene M) and A, = i A(h), then

If A(h) = area of the triangle POR, A, = 2 <h<]

@ﬂl e =

2

ﬁq(h,o)ﬁwmwmwm%%:l &l fa=gan P a1 Q
) dledl g | 791 &6 fagei P a1 @ W) SHad @ WIREN fag R o¥ Ao
& | afe A(h) = BT POR &1 830, A, = ™ A 3R A= " A

1/12<h<] 12<h<]

8 .
%, ﬂ'ﬂ@ﬁl—.%%:

ANSWER : 9

60. Consider the set of eight vectors = {ai +bj + ck:a,b,c € {-1,1} }. Three non-

coplanar vectors can be chosen from Vin 2° ways. Then p is
arg gieo &7 AHTg V= {a?+b}+ci*:a, b, c € {—l,l}} vt | vV dE
AT WY 27 YHR A A ST Udhd & | a9 p & 919 ©

ANSWER : 5

LOLLEGE.



