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SOME USEFUL CONSTANTS
Atomic No. : H=1,B=5,C=6,N=7 0O=8, F=9,Al=13, P=15 S =16,
Cl=17, Br= 35, Xe =54, Ce =58
Atomic masses : H=1,1i=7,B=11,C=12,N=14,0=16, F=19, Na=23, Mg =24,
Al=27,P=31,5=32,Cl=35.5 Ca=40, Fe =56, Br =80, 1 =127,
Xe =131, Ba=137, Ce = 140, Cu=63.5, Ne = 20, K= 39, Mn = 55
° Boltzmann constant k=1.38 x 102 JK!
. Coulomb's law constant 1 - 9x10°
4re,
o Universal gravitational constant G =6.67259 x 10-'' N-m? kg
° Speed of light in vacuum c=3 % 103ms™
° Stefan-Boltzmann constant 6 =5.67 X 10-* Wm>-K+
. Wien's displacement law constant b=2.89 x 10 m-K
o Permeability of vacuum B, =4n X 107 NA
1
o Permittivity of vacuum €="7
HoC
° Planck constant h=6.63 x 103 J-s

Space for Rough Work / = &1 & forg zem=
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HAVE CONTROL — HAVE PATIENCE — HAVE CONFIDENCE = 100% SUCCESS
( BEWARE OF NEGATIVE MARKING )
PART-1 : PHYSICS

HIT-1 : Wifa® fagma
SECTION-I (i) : (Maximum Marks: 12)

Tue-1 (i) : (ARrewaw 3i: 12)

° This section contains FOUR (04) questions.

Y Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is the
correct answer.

For each question, choose the option corresponding to the correct answer.

Answer to each question will be evaluated according to the following marking scheme :

Full Marks : 13 If ONLY the correct option is chosen.
Zero Marks : 0 Ifnone of the options is chosen (i.e. the question is unanswered)
Negative Marks : -1 In all other cases

T TUE U AR (04) TH &

T I T AR 3 fashed (A), (B), (C) 3R (D) 81 [ et e &1 Tl &

e T o T wet 3T forshed o SI&Y forehed i 7|

eI I o foTu mﬁw%ﬁaﬁﬁaﬁﬁﬁﬁm@%wﬁﬁw

g si®  : +3 Al wE fehed T el
JEEE 0 At e o e A g e
BUHFE o -1 F e et

1. AB is an L shaped obstacle fixed on a horizontal smooth table. A ball strikes it at A, gets deflected and

restrikes it at B. If the velocity vector before collision is v and coefficient of restitution of each collision is

'e', then the velocity of ball after its second collision at B is :
(A) e’V (B) —e*v
(C) —ev (D) data insufficient

-
\

erITgaR AB T L TR o1 STeRiereh €, fordl Uh &ifdst fershedl osf o¢ e fobarm 1 21 T Tl 390 W foig A W
THA & T TI&fod SRt B T T T ) AfS bt & T8 o |IGWT v & qT Sedieh et o foTg, Semaeer
U 'e' @ T B R SEEhT foct™r 2ot  S1G 118 %l o &1 ;

(A) e*v (B) —e*v
(C) —ev (D) 3Tishs gafy 72 21
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2.

A uniform sphere of mass m moving along a smooth horizontal surface strikes another uniform sphere of
mass 2m (initially at rest) head on. If loss in K.E. of first sphere is maximum, then value of coefficient of

restitution is :-

FH m ATl Ueh THEY Tl foreret &ifast o o srgfast i shtd g s | forrmrare # b 2m 5s50 &
3 THEY Tiet W HH[E Rt HTdT 81 e TUH Tt 2T Tt Soil H g 3TTersha™ g1 1 Fearered T Torieh o1 717

B
(A) 0.2 (B) 0.5
(€) 0.7 (D) 1

A cylindrical drum is pushed along by a board of length £. The drum rolls forward on the ground a distance of

L .
5 There is no slipping at any instant. During the process of pushing the board :

(A) The distance moved by the board with respect to ground is £

L
(B) The distance moved by the board with respect to ground is 7

3L
(C) The distance moved by the board with respect to ground is T

e . .
(D) Drum cannot move a distance > without sliding.

v

F< {
—| |

o

» -
¥

LY
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/ Y
x L3
—_— [
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2

g

TERTTER U SRR 7 1 { TS o a8 o STTCRT Gehell STl 8l $H SRIdel W AT i X ; &t e ookl
&1 forell +ft &qo7 ot =T flhwrer T €1 T 1 1S i aehet oAl Sfsha o S -

(A) U o HIIE SIS gT0 o2 <61 1 g0 £ gy

(B) W%vﬁaaﬁémm?ﬁnﬁaﬁgﬁl

(€) srer s et v g At 2

(D) gﬁmmﬁgaﬁwqﬁwmél
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4.

The figure shows, two point charges q; = 2Q (>0) and q, = —Q. The charges divide the line joining them in
three parts I, I and III :-

(A) Region III has a local maxima of electric field
(B) Region I has a local minima of electric field
(C) Equilibrium position for a test charge lies in region II

(D) The equilibrium for constrained motion along the line joining the charges is stable for a positive

test charge

I I III

&l foig AT q; = 2Q (>0) TAT qp = —Q Tot # YaTRid €1 a1 37 S Aeft @ whi o Al 1, 11 qem 11 5
IERISCETGRS

(A) 9T 111 % forerd & a1 wfes 3fas 2
(B) T 1 ¥ forega & o1 wertoh Mfs 2
(C) Tdveror 1At o ford ey feafa wom 11 7 o 2)

(D) SR 1SS aTell T o ST STe T o6 foTl WTeITaree, gTereh Tefor et o fort Tt
et &

Space for Rough Work / = FI & fore ==
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SECTION-I (ii) : (Maximum Marks: 16)
Tue-] (i) : (ATerhan 3i: 16)

L This section contains FOUR (04) questions.
[ Each question has FOUR options. ONE OR MORE THAN ONE of these four option(s) is (are) correct

answer(s).
[ ] For each question, choose the option(s) corresponding to (all ) the correct answer(s)
[ Answer to each question will be evaluated according to the following marking scheme:
Full Marks . +4 Ifonly (all) the correct option(s) is (are) chosen.
Partial Marks : 43 Ifall the four options are correct but ONLY three options are chosen.
Partial Marks : +2 If three or more options are correct but ONLY two options are chosen and

both of which are correct.

Partial Marks : +1 Iftwo or more options are correct but ONLY one option is chosen and it is a
correct option.

Zero Marks : 0 Ifnone of the options is chosen (i.e. the question is unanswered).

Negative Marks : -2 In all other cases.

J For Example : If first, third and fourth are the ONLY three correct options for a question with second
option being an incorrect option; selecting only all the three correct options will result in +4 marks.
Selecting only two of the three correct options (e.g. the first and fourth options), without selecting any
incorrect option (second option in this case), will result in +2 marks. Selecting only one of the three
correct options (either first or third or fourth option), without selecting any incorrect option (second
option in this case), will result in +1 marks. Selecting any incorrect option(s) (second option in this

case), with or without selection of any correct option(s) will result in —2 marks.

@ SUTTTHER(04) TH 2

@ T ¥ & Ul S (ST & oy 9w forshew 4w M €| 38 9 foeneut O Uk AT U W Ak foshe wet
@)

@  ITUF W o foTT, W T (%) I a1 o Wel forshe (forsert) w1 <14

@  ICHTE T o I T HATehA [+ FHeh AT o ATHR 1M -

qof 3% D4 FG Skt (W) Wl faeed (fosket) sh =T T
ARIF 3FH . +3 aﬁaﬁlq*vqaﬁ%q{—dmm?ﬁ?ﬁvﬁﬁww%
HH HEF . +2 aﬁaﬁm?ﬁq@aﬁ%ﬁwaﬁémmﬁﬁwﬁaﬁwwéaﬁwﬁw
T forepey vt fershed 2
SR 3% . +1 AT AT W Al forehed WEl € Ui herel Ueh forehied shi ST 7RI € S T g
forerea Tt forere
Y GEED 0 afe forelt off forere ot ET <1 TR (AT S ST )
HI HF o2 s aeft ufdufaai A
o  SCTEN Y : A forelt st o T et e, ey w =iten @it foreped € i qu forshed et € |t heret
Hﬂﬂaﬁ?aﬁﬁwﬁwwaﬁﬁmﬁﬂaqsﬁﬁéﬁﬁmﬁﬁwﬁaﬂaﬁ(wmﬁwm)aﬁ
Gl forshedt & frdh 21 2l A W (STTET0MG: T qeT = forehed) +2 mﬁéﬁlﬁmaﬁémﬁmaﬁ
(39 SETET H B ferehie), mwmﬁﬁﬁ%@ﬁaﬁmwmaﬁwmaﬁmﬁwq)ﬂ 3
ﬁﬁﬁlaﬁ%%ﬁwﬁwqaﬁqt(wmmﬁmﬁwq) 2 e firet, =g Wt forshey (forshedl) =l <0
TIT &Y AT A <A TR
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5.

A rod is connected with the disc at centre of disc at point ‘P’. The disc can freely rotate about point P where
it is hinged with rod. Rod can rotate freely about fixed hinge Q. Now whole arrangement is released from

horizontal position as shown in the diagram.

(A) Initial angular acceleration about P of disc is zero.

9
(B) Initial angular acceleration about P of disc is £

(C) Angular speed about P of disc when rod becomes vertical is zero.

3
(D) Angular speed about P of disc when rod becomes vertical is > \/% rad/s.

(m, £)

L Q(m, R)
Ql lp

Th B, Teh Teohdll § Tohell o ohes, T ol P> TS gt 81 <okl foig P (IS0 T I8 g U shierehid €) % Ui b
&9 Y U F el 8| B R Flersh Q o UNa: qoh &9 U ¥ L wehlt 21 Al et frenrr =t aiferst fearfa @
FeATaT formTeree T SIS ST 2, 79 |l foshed Tl

(A) =Tt T P % HTU&T TR ivfi @’oT 34 2

(B) =rerdll o1 P o @Tuer T fireh ShIvfier cotor :_i%l
(C) T B FEaTaL &1 ST &, el <l T P o AU HIV =1 I 2

(D) e B IHeATeR & AT &, Tel =ehel! shT P o WU IV <A %\/% rad/s 2

Space for Rough Work / caskaukg ﬁl’l'{ BT
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6. A single conservative force F(x) acts on a particle that moves along the x-axis. The graph of the potential

energy with x is given. At X = 5m, the particle has a kinetic energy of 50J and its potential energy is related
to position 'x'as U=15+ (x — 3)2 Joule, where x is in meter.

(A) The mechanical energy of system is 69 J.

(B) The mechanical energy of system is 19J.

(C) Atx =3, the kinetic energy of particle is minimum.

(D) The maximum value of kinetic energy is 54 J.

U {Joule)

&

S

+ i » X(M
—4 0 3 TR

X-378T o TTGRT TTIRITET Teh 0T T Teh Tohel T o F(x) 3 T o) Feorferst St qeim x o weg s faam
21 x = 5Sm T 0 A TS FA1 500 B T gwhT fearferst Ft w6t feafer ' F@A@AT U = 15+ (x — 3’ SAF
FTAN R, el x Wit H 2l

(A) Freema it =ifies St 69 7 21

(B) renra i =ifires o=t 197 R

(C) x =3 TH Al A st = 2
(D) Tt St ohT SATRFeha™ A 54 J 2

Space for Rough Work / cakank g ﬁl‘({ BT
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7. A wheel (to be considered as a ring) of mass m and radius R rolls without sliding on a horizontal surface

with constant velocity v. It encounters a step of height R/2 at which it ascends without sliding :
(A) The angular velocity of the ring just after it comes in contact with step is 3v/4R

9mv?
(B) The normal reaction due to the step on the wheel just after the impact is % " T6R

(C) The normal reaction due to the step on the wheel increases as the wheel ascends

(D) The friction will be absent during the ascent.

RI2

ANN
N
<+—]
N
N

727777777 7z

Frsam R T S8 m Tel T UfeaT (T et o |HT A T Afost wag w fsm freer e o v & e
31 98 R/2 S=h Hieht & ot fora et =g ST 21

(A) e & Gk | 371 o Steh TTATd It T IV AT 3v/4R B

(B) THHT o S1oh TTETd €IGT % 0T el W o aTelT SATTeree Sfafshar st % - 911161:: 2

(C) Ul % ST T T HIET 3 HHOT Ufed T T aret Afiretrer Sfafsha st sqar 2
(D) ST e o R HH0T SFufderd |

Space for Rough Work / caskaukg f%l'l'{ BT
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8. A mass m, lying on a horizontal, frictionless surface, is connected to one end of a spring of spring constant k.
The other end of the spring is connected to a wall, as shown in the figure. At t = 0, the mass is given an
impulse J as shown. Taking left direction as positive. The time dependence of the displacement, acceleration

and the velocity of the mass are :

T e, BT e W o feud FemT m i et k aett i o ek R w sper gem @1 fst =i gu R
T AR & FRTEI (ST 21 t = 0 T o3| shi ST J foa ST 21 it famT o6t emrenren || e ot qwet
o el foreenmoe, coor e T R

m [—Impulse

I k
(A) x= \/ﬁmn(\/;t)

Space for Rough Work / = F1 & forg ”E
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SECTION-II : (Maximum Marks: 32)
Que-11 : (3fewaw 3i%: 32)

[ This section contains EIGHT (08) questions. The answer to each question is a NUMERICAL VALUE.

[ For each question, enter the correct numerical value of the answer in the place designated to enter the
answer. If the numerical value has more than two decimal places, truncate/round-off the value to Two
decimal places; e.g. 6.25, 7.00, —0.33, —.30, 30.27, —127.30, if answer is 11.36777..... then both 11.36
and 11.37 will be correct)

[ Answer to each question will be evaluated according to the following marking scheme:

Full Marks  :+4 If ONLY the correct numerical value is entered.
Zero Marks : 0 In all other cases.
@ SUTES T ATS (08) T | Ik T T I Ueh WEATHS H (NUMERICAL VALUE) 2
@ UIH U % IW & Hel TEATHE A (WA b H, IIHTT o Teelid T qeh wived/fHehied; g

6.25,7.00, -0.33, —.30, 30.27, —127.30, TG I 11.36777..... &, a1 11.36 T 11.37 ST &l 1)
@ I N o IR H HeATh [+ 3o ASHT oh STTER ST

T HE 44 AT Tk HE HEATenss W (Numerical value) 1 TR S& W 3st fohalT 71T 2
T HF 0 = i o )

1. The horizontal platform supporting the blocks A and B of masses 10 kg and 20 kg respectively can rotate

about the vertical axis as shown. If the coefficient of static friction between the blocks and the platform is %,
calculate the angular velocity (in rad/sec) at which sliding will occur.
T &S iewhid T T S 10 kg T 20 kg AT SHHRT: SaATh A T B FeaTeR 3787 & aret e soi

TR B e e e & e e T T S ¥ 9 0 A (radisee ) T A e w
[T ERIRA U

o @

ok

T€<20 cm>
=50 cm™

2. Velocities of A and B are given in figure. Then velocity of block C (in m/s) is P+/25. Then value of P is :-

(Assume that the pulleys are ideal & strings are massless)

femTTEm A T B o o a3 T &) sclleh C AT P /25 (m/s W) 8 A1 P 31 W 1 shifod| (AT et smest &

T TRt semEE 21)
2m/s C
_’ B
A —> 6m/s

TT7rrrrrrrrrrrrrrrrrrrrrrrrrrirriiririrrirrrrrrrrrrr
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3. Figure shows a massless rod arranged at an angle of 30° from the horizontal. Two massless strings are

attached to rod and a mass 'm' as shown in figure. The rod is rotated maintaining its direction in space, so
that m travels in a circular path. The strings are of equal length and make angle of 60° with the rod as

shown. Calculate the minimum value of the tangential speed (m/sec) of the mass such that the string with

tension T, does not become slack when the mass is directly above rod. Take length of string as { =2.4m

ot o Uk R S guidt it & S &fas & 30° o 1 fud R < seaEe Rt 3 q9n S 'm'
TFerTTaR SIS1 5% 21 7% S WY | 3Heh! foxTT 9T Tad g3 36 TR 5V LT & Toh m U Sehme a9 # 71 et
&1 A el §H AT T 2 TAT B W 60° HIVT ST 8| FoAH hl TRIGTT A1 (m/sec H) T =LIqH HH I1d

ISR TTfeh T, TG ATl Tl SeaHT o B o 31k S 3T ST W et A1 81| Wt hl waiTs £ = 2.4m Tl

LN

Space for Rough Work / = &1 & fore &=
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Two particles A and B start from same point and move along a straight line. Velocity-time graph for
both of them has been shown in the figure. Find the maximum separation (in m) between the particles in

the interval 0 <t <5 sec.

20T A T B WA fog & Tl TR T o Wt T o Sifent i o €1 & o o Sm-wee i o 6
ST 1T 8] STl 0 <t < 5 sec H vl b HeA HAershead gl (m H) el il

v(m/s)
F
0] O ;
A
Oz te)

A circular disc suspended from a torsional wire, oscillates with a time period T when twisted by a small

angle 0 from equilibrium and released. If another disc of same material but twice the radius and one fourth

thickness is made to oscillate (alone) with same wire, its time period is found to be nT. Write the value of n.

T AU TR § Tesh! gl JaThR =ehd! SAadehral T § S Ll 8, ST I8 AFTeed § 37 v § T ufsq
o ferrrereer § BIEH St 21 Al GHI varel weq gt Brear qum Uk <ters dier el gedt wrehdl s 3t gt
G TR Y ST SHIAT ST & 1 SHehT STTedehTel n'T STH BIdT 21 n 31 71 1 shifsral

Space for Rough Work / ca kg ﬁl‘E BT
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6. One end of a light string ‘L’ is tied to a ball and the other end is connected to a fixed point O. The ball is

released from rest with string horizontal and just taut. The ball then moves in a vertical circular path as

Vg

shown in figure; let the velocity of ball at B and C be V g and V ¢ respectively. If [V ¢| =2 then the

value of 8 sin 0 as shown is :

TR L ATell Uk goshl THAT T U TR T T g1 @ 9T qHU T T feR farg O ® g1 g3 R’ Tiw
1 TrTHTEE & BIST ST & S T st o 31 a1 85 Tad ol 18 A FRTTa U FHeater Surewr oo 7

Tfq St 81 AT B o C TG & ST ShHST: Vg I V ¢ Bl 3 ‘Vc =2 |V | B dl 8 sin 6 1 T F1d shifsr
[ S ®
=)o :
i it
@
C

Space for Rough Work / = FH & forg ==
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A block of negligible dimensions and mass m is rigidly attached at 'P' to a ring of mass '3m' and radius 'r".

The system is released from rest at 6 = 90° (measured w.r.t vertical) and rolls without sliding. If the angular

acceleration of hoop just after release is i, find the value of n.
nr

F0F fHTSTT oIl S m STt Ueh Sefleh shi oA '3m' G B2l ' a1l Tk oo o foreg P W ggdgash Siret
ST 31 FehTer Bt SHeater 3 |UE 7T TR 9 = 90° 0T T TRTHTEE T & BIET ST & 1 I8 forT et e
e ferraTereen & Biew % Steh T2ITd T 1 HIviE T % 2 n 1 A I F I

The chain of length L is released from rest on a smooth fixed incline with x = 0 as shown in the figure.

4
Determine velocity v (in m/s) of the chain when a half of the length has fallen (Take L = Em).

(Neglect edge effect of inclined).

IS L STt ok SIS ol e fRor 90 qet W x = 0 W formrereer & FRTgam igt ST €1 S SIS sht el
et A v < et i o 3T o ) T S (L = o 7 e 3 o e e

Space for Rough Work / = FHI & forg ==
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PART-2 : CHEMISTRY
Y[T-2 : I919A fag=
SECTION-I (i) : (Maximum Marks: 12)
QuE-I (i) : (TRrewaw 3iek: 12)

This section contains FOUR (04) questions.

Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is the correct
answer.

For each question, choose the option corresponding to the correct answer.

Answer to each question will be evaluated according to the following marking scheme :

Full Marks : +3 IfONLY the correct option is chosen.
Zero Marks : 0 Ifnone of the options is chosen (i.e. the question is unanswered)

Negative Marks : -1 In all other cases

T @UE H IR (04) T5 &

Tk I § AR I fashed (A), (B), (C) 3R (D) 1 5 et G & &) &
e 95 o FoTq Wel ST forehed o S17& forehed il |

e T4 % fore 3fe Ffarfiaa afeRerfaat 7 & foret oo & orgam i sma:

gies o 43 At o weEl foehed s g T R
FE 0 A et oft foeew e g R
BT HF o -1 o oY aftRerfo 6

CH3—(IJH—CH2—CH2—OH can not be represented as
Cl

CHy~CH—CH,~CH;~OH 1 fororeh &9 4 yef¥ta 21 foram ST wekar 2-

Cl
. OH CH,
H H CH,
(A) (B)
! _s H OH
H, - Cl
CH, Cl
H H H H
©) (D)
H Cl H CH,~CH,~OH
CHz_OH H

Space for Rough Work / = F1 & forg ”E
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2. Which of the following compound does not have plane of symmetry ?
e 1 9 e i & aufufe o qor sufted T8 8 2
C1
CH Cl
a HC CH,
(A) (B) ©) (D)
3. Ratio of solubilities of gases N, & O, in water (as mole of gas in large volume of water) from air at 25°C

& 1 atm will be, if air is 20 % by mole of O, & 80% by mole of N,
Given : Ky; (N,) =2 x 10* atm
Ky (05) = 10* atm
fe 9T | A ZR 20% O, TAT HISA FRT 80% N, 8, A 25° TAT 1 atm T AT & A H (A o AT SR H 14
o HIet o &9 H) N, q9T O, i bt freaarat st S5t grT -
fErd: Ky (N,) =2 x 10* atm
Ky (0,) = 10% atm
(A) 8:1 (B) 1:8
©) 2:1 (D) 1:2

4.  Which of the following statement is incorrect regarding the structure of XeO,F, molecule:-

(A) Xe =0 bonds are present in axial position (B) All Xe—F bond lengths are identical
(C) FXeF angles are 90° (D) Shape of the molecule is octahedral
XeO,F, U] T HTEHT & Ta¥ H i HoF Tod 2

(A) Xe = O s 31efta feurfa & 3ufterd ) (B) @t Xe—F s¢f oTeaTgat @m 2|

(C) FXeF 1T 90° FI 2 (D) 17T AT TP 2

Space for Rough Work / = FH & forw ==
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SECTION-I (ii) : (Maximum Marks: 16)
Tue-] (i) : (ATerhan 3i: 16)

L This section contains FOUR (04) questions.
[ Each question has FOUR options. ONE OR MORE THAN ONE of these four option(s) is (are) correct

answer(s).
[ ] For each question, choose the option(s) corresponding to (all ) the correct answer(s)
[ Answer to each question will be evaluated according to the following marking scheme:
Full Marks . +4 Ifonly (all) the correct option(s) is (are) chosen.
Partial Marks : 43 Ifall the four options are correct but ONLY three options are chosen.
Partial Marks : +2 If three or more options are correct but ONLY two options are chosen and

both of which are correct.

Partial Marks : +1 Iftwo or more options are correct but ONLY one option is chosen and it is a
correct option.

Zero Marks : 0 Ifnone of the options is chosen (i.e. the question is unanswered).

Negative Marks : -2 In all other cases.

J For Example : If first, third and fourth are the ONLY three correct options for a question with second
option being an incorrect option; selecting only all the three correct options will result in +4 marks.
Selecting only two of the three correct options (e.g. the first and fourth options), without selecting any
incorrect option (second option in this case), will result in +2 marks. Selecting only one of the three
correct options (either first or third or fourth option), without selecting any incorrect option (second
option in this case), will result in +1 marks. Selecting any incorrect option(s) (second option in this

case), with or without selection of any correct option(s) will result in —2 marks.

@ SUTTTHER(04) TH 2

@ T ¥ & Ul S (ST & oy 9w forshew 4w M €| 38 9 foeneut O Uk AT U W Ak foshe wet
@)

@  ITUF W o foTT, W T (%) I a1 o Wel forshe (forsert) w1 <14

@  ICHTE T o I T HATehA [+ FHeh AT o ATHR 1M -

qof 3% D4 FG Skt (W) Wl faeed (fosket) sh =T T
ARIF 3FH . +3 aﬁaﬁlq*vqaﬁ%q{—dmm?ﬁ?ﬁvﬁﬁww%
HH HEF . +2 aﬁaﬁm?ﬁq@aﬁ%ﬁwaﬁémmﬁﬁwﬁaﬁwwéaﬁwﬁw
T forepey vt fershed 2
SR 3% . +1 AT AT W Al forehed WEl € Ui herel Ueh forehied shi ST 7RI € S T g
forerea Tt forere
Y GEED 0 afe forelt off forere ot ET <1 TR (AT S ST )
HI HF o2 s aeft ufdufaai A
o  SCTEN Y : A forelt st o T et e, ey w =iten @it foreped € i qu forshed et € |t heret
Hﬂﬂaﬁ?aﬁﬁwﬁwwaﬁﬁmﬁﬂaqsﬁﬁéﬁﬁmﬁﬁwﬁaﬂaﬁ(wmﬁwm)aﬁ
Gl forshedt & frdh 21 2l A W (STTET0MG: T qeT = forehed) +2 mﬁéﬁlﬁmaﬁémﬁmaﬁ
(39 SETET H B ferehie), mwmﬁﬁﬁ%@ﬁaﬁmwmaﬁwmaﬁmﬁwq)ﬂ 3
ﬁﬁﬁlaﬁ%%ﬁwﬁwqaﬁqt(wmmﬁmﬁwq) 2 e firet, =g Wt forshey (forshedl) =l <0
TIT &Y AT A <A TR
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5. Which of the following having Keq. less than 1
e da R Keq. 1 FA R

o f S =
S =T

M’ﬂ = MN
(D) + NaHCO3 ¢ + H,CO,4

NO,

Space for Rough Work / =3 &1 & fore &=
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6. A gaseous reaction A, + B, = 2AB follows the path :
Ay — 258 L A+A
A+B,_Slow . AB+B

A+B _fst | AB
-

(A) Overall order of the reaction is 1.5
(B) Order w.r.t. A, is 0.5
(C) Order w.r.t. By is 0.5

(D) Order of a reaction may change by changing conditions like concentration, temperature or

catalyst.

it SRR A, + B, = 2AB T w1 7 e FA €
Ay f3st L A+A

_—
A+B,_slow  AB+B

A+B __fast | AB

(A) STfsRaT 1 EF Ul i 1.5 @

(B) A, AUF HIE 0.5

(C) B, FaM& HIL 0.5 2

(D) TS, ATIshH AT ek st feerfaat # aftard g srfrfera it e =it ufafda forer s aswar 2
7. Molecules in which bond angle is changed due to back bonding w.r.t B/O/N.

% 310 S0 s 10T, B/O/N 3 WTeT U2 e o T aftafeid gt 2,

(A) H;BO, (B) B(OMe),
(C) BF; (D) N(SiH3);
8. Sets of pair of species with same state of hybridization and shape is/are :

HHT HHTOT ST TAT I Ieh TSI o I o G=ad &
(A) BH4 ,NH; (B) COy, NO,"
(C) BO; 3, CO;72 (D) SO;72, ClO;~

Space for Rough Work / = FA & forg ==
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SECTION-II : (Maximum Marks: 32)
Que-11 : (3fewaw 3i%: 32)

[ This section contains EIGHT (08) questions. The answer to each question is a NUMERICAL VALUE.

[ For each question, enter the correct numerical value of the answer in the place designated to enter the
answer. If the numerical value has more than two decimal places, truncate/round-off the value to Two
decimal places; e.g. 6.25, 7.00, —0.33, —.30, 30.27, —127.30, if answer is 11.36777..... then both 11.36
and 11.37 will be correct)

[ Answer to each question will be evaluated according to the following marking scheme:

Full Marks  :+4 If ONLY the correct numerical value is entered.
Zero Marks : 0 In all other cases.
@ SUTES T ATS (08) T | Ik T T I Ueh WEATHS H (NUMERICAL VALUE) 2
@ UIH U % IW & Hel TEATHE A (WA b H, IIHTT o Teelid T qeh wived/fHehied; g

6.25,7.00, -0.33, —.30, 30.27, —127.30, TG I 11.36777..... &, a1 11.36 T 11.37 ST &l 1)
@ I N o IR H HeATh [+ 3o ASHT oh STTER ST

T HE 44 AT Tk HE HEATenss W (Numerical value) 1 TR S& W 3st fohalT 71T 2
T HF 0 = i o )

1.  Number of deuterium (D) present in final product (A) obtained on prolong treatment with NaOD/ D,0

STe 17 TR & NaOD / D,O o TTY Tl S0 ok UG fohdl ST 0 STH 8 aTel 3ifow 3ca1g (A) H 3ufderd
gefeam (D) i gern ®

O

0D/ D40
—_—
~

Space for Rough Work / ca kg ﬁnz BT

LTS-21/32



ALLEN®
2.

Leader Test Series/Joint Package Course/Mock Test/Paper-2

Number of optically active compounds are ?

ST |fsRa Afirent i et we 22

i)

. Br _H .
1 =C=C= 1
() Se=c=c=0{ (

(vi

.- CH,~OMe
Q—cm (iif) %f\ g, ) @ )
Cl C
A

1
N0 F

Given two separate reactions:

(I)(A) — Product.

(ID)(B) —Product.

Reaction (I) follows first order kinetics while reaction (II) follows second order kinetics. When the initial
concentration of A is ‘n’ times that of B, then the rate of reaction (I) is 1.386 times than that of rate of reaction
(ID) at the start of reaction and also both the reactions have same half lives. The value of n is: [Use In2 =0.693]

31 STCAT-STeT AT &t it 2:

@) (A) — 3cuTe

(1) (B) — 3cUTg

TSR (1) e e st SeTierehl qerm STRTfshaT (1) T hidt it sremTisht 7 aTer skt 81 2T tfufshanett &
SFGITIHIA GH 2| el A T TP T3 1 A1 B 2T TR0 AIo5a1 1 'n' T 2 a1 SR 36 et & sxfwfspan
(1) 1 g Safafsra (11) 31 T 7 1.386 TAT /1 - %1 A &1 : [SART F: In2 = 0.693]

Space for Rough Work / ca kg ﬁnz BT
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4.

A quantity of 1.12 g of (CoCl; * 6NHj3) (molecular weight = 268.8) was dissolved in 100 g of H,O. The

freezing point of the solution was —0.3°C. How many moles of solute particle exist in solution for each

mole of solute introduced ? The value of K for water = 1.8°C m .

(CoCl; » 6NH,) (3TTf0areh I = 268.8) ¥ 1.12 g AT i 100 g H,0O N =T 71T 21 foreta a1 fgwies —0.3°C 2
TR % weeh Hiet o Tordt foreter shur o o Wit ferer A Suftem e E S e K o = 1.8°C m ™.
3.2% (w/w) NaOH stock solution has density of 1.25 g mL ™!, The molecular weight of NaOH is 40. The

volume (mL) of stock solution required to prepare a 20 mL solution of 0.4 M NaOH is.

3.2 % (w/w) NaOH %k foreta o7 5cd 1.25 ¢ mL ™' 81 NaOH =T 31fash 9 40 21 0.4 M NaOH % 20 mL
forera = S o T STTaveres weieh fore@ T ST™a (ml) 2

Consider Ga (Z = 31) to calculate (x +y)

X = Maximum number of electrons having (£ x m) = —1

y = Number of electrons having ({ x m) = —4

then value of (x +y) is equal to?

Ga (Z =31) T foram &td &3 (x + y)aht U shifsrr

x = (£ x m) = —1 A W& el AR SeiagHT hl T

y = (L x m) = —4 A T Il FAFLAT shl T

W (x+y) AR ?

Among the following total number of planar molecules is.

Tt o & weaett STope i et wedn Sared

C02 , BF3 , CH4 , PC15 , SO3 , B€C12 , SF6

In how many of following compounds, central atom have atleast two lone pairs ?
foper AfTTehT & sl TTATY] 0 H HH a1 Uehioh! SoiagiH I T@dl 8 ?
IF47, XCO3 . Xer ,NO; . C02 , Hzo, NH;, SF2

Space for Rough Work / caskaukg f%l'l'{ BT
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PART-3 : MATHEMATICS
YNT-3 : 7o
SECTION-I (i) : (Maximum Marks: 12)
QuE-I (i) : (TRrewaw 3iek: 12)

[ This section contains FOUR (04) questions.
[ Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is the correct
answer.
[ For each question, choose the option corresponding to the correct answer.
[ Answer to each question will be evaluated according to the following marking scheme :
Full Marks : +3 IfONLY the correct option is chosen.
Zero Marks : 0 Ifnone of the options is chosen (i.e. the question is unanswered)
Negative Marks : -1 In all other cases
@ SUTIESHER(04) U4 d
@ TS UNHIARIW fashed (A), (B), (C) 3 (D) Bl N et G &1 &l &
@  ITF W o foTu Wt I forshed o &Y forehed ol 7|
o  UTHF W % g 3ie fferiiae ittt # & foredt weh o Srgam fod smén:
g si®  : +3 Al wEl fehed T el
geFE 0 Al foret off freper A T R
BUHF o -1 o7 A aftRfe A
1. Let a, B, be the roots of the equation - (2a+ 1)x +a=0and vy, d be the roots of

the equation x>+ (a—4)x+a—1=0(Where a is non-zero real number.).

d(a—y+P—-95
it - 5_& (@-y+p-9 then the value of (a — 1)_2, is
y B a
THT o, B EHRO X — (2a+ Dx+a=0 FAARTAATy, 5 THB K" +(a —4)x+a— 1 =0F AR

(STET a STV ATtk ST 21)

o 8 _BOTVEPTO) s n
Yy B a ’
A) 1 (B) 2
©) 3 (D) 4

Space for Rough Work / = FHI & fore ==

LTS-24/32



ALLEN® Leader Test Series/Joint Package Course/Mock Test/Paper-2

2.

10
If f : R — Rsatisfies f(x +y) = f(x) + f(y) V X, y € Rand f(1) =2, then Z (f(r))2 is equal to

r=1

10
AR DR, f(x+y)=fx)+ f(y) V X,y € RFT AL FAT 2 7T f(1) =2 &, A Z (f(r))” TR BT -

r=1

(A) 2550 (B) 1540

(C) 3080 (D) 770

) ) 2x+3 g f 2x—1 .
If the domain of the function f(x) = log, <m> +cos ' < ) > is (a, B], then the value

of 5B — 4a is equal to

IfE B f(x) = log, <L> +cos ! <2X_1 )wsria'(a, B] &, W 5P — 4 T HH TR &

4x2 +x-3 x+2
(A) 10 (B) 12
© 11 (D) 9

Let f(x) = xcosx, then

([ 0] [1E0] [10D), e )y
x—0 \ | sinx sin 2x sin 3x sin(2015x)

(where [.] represents greatest integer function)

Wf(X)=Xcost\T,?ﬁlim<[ ) ] + [ f2x) } + [ f3x) ] o - [%D g

x—0\ | sinx sin 2x sin 3x sin(2015x)

(STET [.] & qUTieh e el awiie 2)
2015

(A) 2015 (B) 4030 (C) e (D) 0

Space for Rough Work / = FHI & forg ==
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SECTION-I (ii) : (Maximum Marks: 16)
Tue-] (i) : (ATerhan 3i: 16)

L This section contains FOUR (04) questions.
[ Each question has FOUR options. ONE OR MORE THAN ONE of these four option(s) is (are) correct

answer(s).
[ ] For each question, choose the option(s) corresponding to (all ) the correct answer(s)
[ Answer to each question will be evaluated according to the following marking scheme:
Full Marks . +4 Ifonly (all) the correct option(s) is (are) chosen.
Partial Marks : 43 Ifall the four options are correct but ONLY three options are chosen.
Partial Marks : +2 If three or more options are correct but ONLY two options are chosen and

both of which are correct.

Partial Marks : +1 Iftwo or more options are correct but ONLY one option is chosen and it is a
correct option.

Zero Marks : 0 Ifnone of the options is chosen (i.e. the question is unanswered).

Negative Marks : -2 In all other cases.

J For Example : If first, third and fourth are the ONLY three correct options for a question with second
option being an incorrect option; selecting only all the three correct options will result in +4 marks.
Selecting only two of the three correct options (e.g. the first and fourth options), without selecting any
incorrect option (second option in this case), will result in +2 marks. Selecting only one of the three
correct options (either first or third or fourth option), without selecting any incorrect option (second
option in this case), will result in +1 marks. Selecting any incorrect option(s) (second option in this

case), with or without selection of any correct option(s) will result in —2 marks.

@ SUTTTHER(04) TH 2

@ T ¥ & Ul S (ST & oy 9w forshew 4w M €| 38 9 foeneut O Uk AT U W Ak foshe wet
@)

@  ITUF W o foTT, W T (%) I a1 o Wel forshe (forsert) w1 <14

@  ICHTE T o I T HATehA [+ FHeh AT o ATHR 1M -

qof 3% D4 FG Skt (W) Wl faeed (fosket) sh =T T
ARIF 3FH . +3 aﬁaﬁlq*vqaﬁ%q{—dmm?ﬁ?ﬁvﬁﬁww%
HH HEF . +2 aﬁaﬁm?ﬁq@aﬁ%ﬁwaﬁémmﬁﬁwﬁaﬁwwéaﬁwﬁw
T forepey vt fershed 2
SR 3% . +1 AT AT W Al forehed WEl € Ui herel Ueh forehied shi ST 7RI € S T g
forerea Tt forere
Y GEED 0 afe forelt off forere ot ET <1 TR (AT S ST )
HI HF o2 s aeft ufdufaai A
o  SCTEN Y : A forelt st o T et e, ey w =iten @it foreped € i qu forshed et € |t heret
Hﬂﬂaﬁ?aﬁﬁwﬁwwaﬁﬁmﬁﬂaqsﬁﬁéﬁﬁmﬁﬁwﬁaﬂaﬁ(wmﬁwm)aﬁ
Gl forshedt & frdh 21 2l A W (STTET0MG: T qeT = forehed) +2 mﬁéﬁlﬁmaﬁémﬁmaﬁ
(39 SETET H B ferehie), mwmﬁﬁﬁ%@ﬁaﬁmwmaﬁwmaﬁmﬁwq)ﬂ 3
ﬁﬁﬁlaﬁ%%ﬁwﬁwqaﬁqt(wmmﬁmﬁwq) 2 e firet, =g Wt forshey (forshedl) =l <0
TIT &Y AT A <A TR
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100 ;
1 (& 1
5. - }: _p e
If§<n(il_1[< r(r+1)>>> q’thenq p divides

r=1

(where p and q are co-prime numbers)

gt

5 i) e

n \t\ & @+ 1)
(ST&T p o q HETHISA T ©)
(A) 1
(B) 2
© 3
(D) 4

6. Let P(x) = ax + d is a linear polynomial such that P(P(x)) = bx + ¢, ¥V x € R if a,b,c,d are first four

consecutive terms of a positive geometric progression, then choose the correct option(s)

V5—-1
2

(A) Common ratio of this G.P. is

V5+1

(B) Sum of infinite terms of this G.P is

(C) Sum of infinite terms of this G.P. is not defined
—1++/5
2

HHT P(x) = ax + d T W6 5593 36 THR @ foh P(P(x)) = bx + ¢, V x € R & Ife Th GHTeHe TUIIR 21011 o6 For
I SHHTTT UT a,b,c,d &, f el fasheu/fasheat 1 == s

(D) First term of this G.P. is

(A) T ORI A0t a7 FreTeT \/52— L

(B) 39 U 30ft 3 ST TaT T ATTH ﬁ;l AT

(C) 39 IR 3oft 3 3T Tat it ArTehet afeaTfya T gem

(D) T Ui A0 67 o Ug _1;—\/3 Ul

Space for Rough Work / cackaukg ﬁl‘({ BT
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2x—1 1
If tan”! ( XIO ) +tan_1§ = %, then x is equal to

A (21 ) ffan = T & x s a= e
10 2X 4
1 1
A) — B) _—
(A) 5 (B) 5

(C) 4 D) %

Xx—2n, 2n<x<2n+1 ) )
Let f(x) =4 , Where n € integer, then choose the correct option(s)
7, 2n+1<x<2n+2

(A) f(x) is periodic with period = 2

(B) lim f(x) =%

x—2n+1

(C) f(x) is an even function

(D) lirgl f(x) = does not exist

x—2n, 2n<x<2n+1
<

1=I1?|Tf(x)={1 il xconsy O STEN € O EL, T fored g -

PR

(A) f(x) STt B &, et STradenret 2 g

(B) lim f(x) :%

x—2n+1

(C) f(x) TH %A= BIT|
(D) xli%lnf(x):%mnq%‘f%%m

Space for Rough Work / = FHI & forg ==
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SECTION-II : (Maximum Marks: 32)
Que-11 : (3fewaw 3i%: 32)

[ This section contains EIGHT (08) questions. The answer to each question is a NUMERICAL VALUE.

[ For each question, enter the correct numerical value of the answer in the place designated to enter the
answer. If the numerical value has more than two decimal places, truncate/round-off the value to Two
decimal places; e.g. 6.25, 7.00, —0.33, —.30, 30.27, —127.30, if answer is 11.36777..... then both 11.36
and 11.37 will be correct)

[ Answer to each question will be evaluated according to the following marking scheme:

Full Marks :+4 If ONLY the correct numerical value is entered.

Zero Marks : 0 In all other cases.

@ SUTES T ATS (08) T | Ik T T I Ueh WEATHS H (NUMERICAL VALUE) 2

@ UIH U % IW & Hel TEATHE A (WA b H, IIHTT o Teelid T qeh wived/fHehied; g
6.25,7.00, -0.33, —.30, 30.27, —127.30, TG I 11.36777..... &, a1 11.36 T 11.37 ST &l 1)

@  UCHF W o IR I HEAIH W S AISHT & STIER BrT

T HE 44 AT Tk HE HEATenss W (Numerical value) 1 TR S& W 3st fohalT 71T 2
T HF 0 = i o )

n
) _ (T T . .
1. Ifa & P are roots of equation x” —2x —6=0and S, = (F + F> , then nlingo ngl Sy is equal to
n
e TN % — 2x — 6 =0 F A o T B FAATS, = (Lﬁ’é) B lim ) S, 0 AH g
o n—
n=1

n
2. Iff(x +y)=1f(x).f(y), where x,y € N. f(1) =3 and Z 2f(a+r1)=81(3" — 1), then the value of a is

r=1

IfE f(x + y) = f(x).f(y), Tl x, y € N. f(1) = 3 qT Z 2f(a+r1)=81(3" — 1) &, T a T A T

r=1

2018
3. Let f be a real valued function such that f(x) + 2f <—> = 3x for all x > 0. The value of f(2) is
X

o 2018
HHT f AR A Bl 36 YR © T f(x) + 2f(—> =3x V x> 021 a9 f(2) A ®
X

Space for Rough Work / = FHA & fore ==

LTS-29/32



ALLEN® Leader Test Series/Joint Package Course/Mock Test/Paper-2

4. Letf(x)=2x-x—1landS={n€Z; |f(n) < 800} then the value of Z f(n) = P then ILO is :

ne s

AAT(x) = 2x° —x — 1 G S = {n € Z ; |f(n)| < 800} T Y f(n) = P HIHA P&, 7l %aﬂﬂ%—

ne s

5.  If the value of Z cot ! (n2 —3n+ 3) = p_n, where p & q are co-prime numbers, then value of (p + q) is
- q
n=1
equal to

e Y cot ! (1 —3n+3) = %,Tﬂ%’?pﬁ’iﬂq TE-STTST GEAT &, T (p + q) B B -
n=1

+1 1+x)+bsi +b+4L
6. If lin% at log, ( ZX) X ¢ (finite) then % (where a, b, £ € R)
X— X
a+log, (1+x)+bsinx +b+4¢ o
zri%un% g ( 2) =E(Qﬁﬁﬁ)ﬁ,ﬁ¥(Wa,b,E€R)@Tﬂ
X— X

442 - (cosx + sin x)5

7. lim _ is equal to (use : 2 = 1.414)
x—% 1 —sin2x
4v2 — (cosx + sinx)’
lim 1( — ) T A B (v2 = 1.414 = STINT Hd W)
x—Z —sin2x

ax?018 —px2017 — 10cx?16 + 52 x <1
8. Let f(x) = | x> +31x—29 1 <x <2 isa continuous function V x € R and a, b, ¢

ax’ +(b+c)x*+3b—3a+c x>2
are non negative integers then the value ofa+b + c is

ax?018 — px2017 — 10cx?010 + 59 x <1
T Esfi x € R&F T fix) = | x2+31x—29 1<x<?2 THHEIdFAT R aAT a, b, ¢

ax>+(b+c)x*+3b—3a+c Xx>2
ITARUTCH qUTTeh B, Al a + b + ¢ T A ST

Space for Rough Work / = F1 & forg -
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