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Subject : PHYSICS & CHEMISTRY
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PHYSICS

Unless otherwise specified in the question, the following values should be used : | B
Mechanical equivalent of heat, J =4.2 J cal™!

Acceleration due to gravity, g = 9.8 m 52
Absolute zero temperature = —-273 °C

Speed of light in vacuum = 3 x 108 ms-!

The following symbols usually carry meaning as given below :
; | €  electric permittivity of free spacv.;
. Mo : magnetic permeability of free space
R : universal gas constant
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T'hree blocks are pushed with a force F across a frictionless table as shown in figure. Let
N, be the contact force between the left two blocks and N, be the contact force between
the right two blocks. Then

A) F>Np>N,  (B) F>Np>N, (€ F>N;=N, (D) F=N,=N,

WawmtwmmmWWWmewmmﬁ

WWWWWNI S SAfE 4o W =pfefie 36 N, z@
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(A) F>N>N,  (B) F>N,>N, (O F>N;=N, (D) F=N,=N,

g V .
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A block of mass m slides with speed v on a frictionless table towards another stationary

block of mass m. A massless spring with spring constant k is attached to the second block
as shown in figure. The maximum distance the spring gets compressed through is

m m 'k k'
(A) \/—k'—-v ®) i ©) - D) o=
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ional dnalysis, the Rydberg constant can be expressed in terms of electric
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7. A simple pendulum, consisting of a small ball of mass m attached to a massless string
hanging vertically from the ceiling, is oscillating with an amplitude such that

i ' ini in the strin
Tma.\'. 2y 2Tmin where Tmax and Tmin are the maximum and m:lmmum tension ;n the g
respectively. The value of maximum tension T . in the string 1s

a =E ® mg  © E (D) 3me

m SEE GIB W IR T M @b SEw e AR Fier tare e
W | AEERE TETIE Tha = 2 Tinin 2, TAE Thax © T 261 TACECH IHCOIOA
&6 8 FWY B | TICS@ A6 B Ty -9F T RS

(A) 3? (B) mg (C) %’5 (D) 3 mg

8. In case of projectile motion, which one of the following figures represv.'ant va}'iation t?f
horizontal component of velocity (u) with time t ? (assume that air resistance 1s

negligible) | i)
TR T, SO S Beet (u,) FWCH (1) MY el ffde 2w of fee
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10. Centre of mass (C.M.) of three particles of masses 1 kg

2 kg and 3 kg lies at the point
(1, 2, 3) and C.M. of another system of particles of 3 =

kg and 2 kg lies at the point

(=1, 3, =2). Where should we put a particle of mass 5 kg so that the C.M. of entire system

lies at the C.M. of the first system ?
(A) (G, 1,8) (B) (0,0, 0) © (1,3,2) (D)1, 2,3)

1kg,zkgxs3kgW@WWﬁHW‘E(LZJ)mmlBkg@stm

SR G TG S (-1, 3, -2) RS WAy | 5 kg ST &) Gfb e raem
TN T Y MYR SEH 8 AU FEAMRYR SR G2 Z74 7

| (A) (G,1,8) (B) (0,0, 0) €) (1,3,2) (D) (-1,2,3)

11. A body of density 1.2 x 103 kg/m’ is dropped from rest from a height 1 m into a liquid of

density 2.4 x 103 kg/m3. Neglecting all dissipative effects, the maximum depth to which
the body sinks before returning to float on the surface is

(A) 0.1m (B) 1m (C) 0.0lm (D) 2m
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A B) 1m (C) 0.0l m (D) 2m

; thin rod of length L, mass m is lying on a smooth horizontal table. A
1zontal 1mpulse P is suddenly applied perpendicular to the rod at one end. The total

r

of the rod after the impulse is
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13.

Vo 2Vo ¥
In the given figure, 1 represents isobaric, 2 represents
adiabatic processes of an ideal gas. If AU, AU,, AU; be th

these processes respectively, then
(A) AU, <AU, <AU,; (B) AU, >AU; <AU,

(C) AU, = AU,> AU, (D) AU, >AU,> AU,

g Bra S ST i (1), e (2) 8 Fwet (3) sffeFanefe TGl TCNR | AW
q% sfEmefirs weEe ARa$s TWE AU, AU, 8 AU; Z¥, O

:sothermal and 3 represents
e changes in internal energy 1n

(A) AU, <AU,< AU, (B) AU, > AU, < AU,
(C) AU, =AU, > AU, (D) AU, > AU, > AU,
R .then the mass of

If pressure of real gas O, ina container is given by P = s I = -4_1;{

51

. the gas in the container is | |
""" A) 32 gm (B) 16gm (C) 4gm (D) 64gm

mmﬁgﬂﬁmwmofmmp-f%-m,mqﬁmsml
W I 141 T 7 & - -
gn -~ (B) légm - (€) 4gm (D) 64gm
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- ‘S 3 and S, of same uniform density fall from rest under grawty in a
after some time, reach terminal velocities v, and v, respectively. If

R Y1 will be equal to
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The variation of electnc ield a or
radius ‘a’ in XY p  sho
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CHEMISTRY

: Category-I (Q 41 to 70)
Category-1 - Carry 1 mark each and only one option is correct. In case of incorrect answer
- or any combination of more than one answer, % mark will be deducted

a3 TT Ad¥F | HdF Sww fre 1 747 o | v ww T W 1 I qF T Tuw
LiGRZR okl

The exact order of acidity of th;e compounds p-nitrophenol, acetic acid, acetylene and
ethanol is

(A) p-nitrophenol < acetic acid < acetylene < ethanol
(B) acetic acid < p-nitrophenol < acetylene < ethanol
(C) acetylene < p-nitrophenol < ethanol < acetic acid
(D) acetylene < ethanol < p-nitrophenol < acetic acid

D-IRRICE, WE S WS, SHEDE ¢ Tewe [Afefrd
(A) D-TRTRICFT < SO TS < SHCABIEA < FAe

(B) SUIGIBE SIG < p-TREIEE < SHCADfAT < LU

F oAE) W<Q-W<3W<WW
(D SRR < 2 < p-IREER < ST ST

1. CO,H Y CH,

\ i 2
OH and HO H

A
9 CH, 2c0o0H

CH; CH,4
- @\ and @ /
NO; NO,
H Cl H;C Cl

3. >———-< and >=..<

CH3 Cl Cl H |
The relationship between the pair of compounds shown abgve are respectively ‘
(A) Homomer (identical), enantiomer and constitutional 1somer
(B) Enantiomer, enantiomer and diastereomer SR
(C) Homomer (identical), homomer (identical) and constitutional isomer

(D) Enantiomer, homomer (identical) and geometrical isomer

oL tﬁﬂtﬁmeﬁwmﬁwﬁawﬁmmw
TR (), &3 18N TR _
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42.
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45. A given amount of Fe?* is oxidized by x mol of MnO ; in acidic medlum The num‘ber of

moles of Cr,03" required to oxidize the same amount of Fe?* in acidic medium is
(A) x (B) 0.83 x (C) 2.0x (D) 12x
s e, e AR Fe2t x @ MnO; w1 WS 20 | e Tt @
Fe" 3 ST W) Tt e Cr, 02" eycaters) (S 2

(A) x (B) 0.83x (C) "2.0' (D) 1.2x
6. i) '

An element crystallizes in a body centred cubic lattice. The edge length of the unit cell 1s
200 pm and the density of the element is 5.0 g cm™>. Calculate the number of atoms in

100 g of this element.
(A) 2.5 x 105 B ) 25 x.10% (C) 5.0 x 1023 (D) 5.0 x 10?4
m%w WWWlWW@W@WWM
02@02;@ QSOgc.m IIOOgQWWRWﬁ‘TﬂWI 7
wr"‘(A) 2.5 x 1023 [B)25x10**  (C) 5.0x10% (D) 5.0x10%

*4;1. Molecular velocities of two gases at the same temgeratme (I) are u; and u,. Their masses

are m, and m, respectively. Which of the following expressions is correct at temperature T ?

g, oy & .
m m, 2

m m,

(A) _ul'z “u22 @ mlul myu,
m, m, -

(C) —“1 __u2 l (D) mu;?=m,u,

48. For a spontaneous reaction at all temperatures which of the following is correct ?

(A) Both AH and AS are positive (B) AH is positive and AS is negative
(C) AH is negative and AS is positive (D) Both AH and AS are neganve

‘mmmwmﬁwﬁmmmwmr

(A) AH 8 AS ToT% 9T (B) AH ¥ g% 8 AS ¥eng=
Meas«m (D) AH 8 AS T®T¥ Yoy
P g 24 TR e PTO.
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61.  The H,0" ion has the following shape
(A) Tetrahedral (B) Pyramidal
(C) Tnangﬂar planar (D) “T” shaped
H,O0" St sreera fryassd '
(B) feraffen o
R Lo
62. ivale

0.00124 amu) of energy is
18.00567 amu and proton mass = 1.00782 amu

(€)

n the reactant side 1S
of 170 will be
17.0044 amy (B) 16.9991 amu

The atomic mass
(A)

17.0114 amu

(D) 16.9966 amu

- TReRE oe g

(A) 17.0044 amy

(B) 169991amu (C) 17.0114amu (D)

16.9966 amu
3» When treated with a mixture of Zn dust and ‘A’

yields ammonia.

A solution of NaNO

(A) caustic soda
(C) concentrated sulphuric acid

NaNO:,’.L"MW‘TZn“H@'GmGﬁ‘ AP

\

(B) dilute sulphuric acid
(D) sodium carbonate

¥ | W
- Sl aND, 2LD 7 8 WY 5
(C) i AwSiT wfis A’h "By T SIS

64.’3 Indiﬁa;e the number of yunpaired electrons in K;[Fe(CN)] and K4[Fe(CN),]
¥~ Ks[Fe(CN) ] @R K[ e(CN),] 93 Rree Srerais ey fpde

%9
A K;[Fe(CN)s] K, [Fe(CN),] )
& | Y
) ~2B)rﬂ 5 dD‘] Pej\" e %@*/) “
(C) 6 § % _, Ca
Dy 1 e

-65.  Which of the following compounds
’q (A) [CU(H20)612+

Frafefe tom cefBa e |

Which structure
(A) Oy (B) CO
(A) Oy

(B) [Mn(H,0),]’*

19 (A) [Cu(H,0)2 , (B) [Mn(H,0)]*
- e~ hfy@ . M3 AC
delocalised mt-electrons ?
BTG I 2
(B) C€

have magnetic moment identical with

(C) [Fe(H20)6]3+ (D)
H,0) 1% @3 31 23 ¢
_(©) [Fe(H,0),)
Ay x |
(C) HCN se” A

(D)

(C) HCN

[CI’(Hz())ﬁ]3+ ?
[Mn(H,0))*

w@(Hzo)ﬁ]ﬁ

ge <
O, and HCN
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73. The mole fraction of a solute in a binary solution is 0.1. At 298 K, molarity of this
solution is same as its molality. Density of this solution at 298 K is 2.0 g cm™. The ratio

of molecular weights of the solute and the solvent (Mgo1ute/Meotvent) 15
(A) 9 > C) 4.5 by 1
®) - ©) o

a0 {-T (binary solution) WA T et 71 0.1 | 298 K oMM, @ G0
TSI AP =R I ooy ST T A G4 G GG N 2.0 g om=> | FlA @
qRACF W W ol ] (Msolute/Msolvent)ﬁ

(A) 9 i . 2
(B) 3 (C) 4.5 (D) 25

74. ‘5.75 mg of sodium vapour is converted to sodium ion. If the ionisation energy of sodium

is 490 kJ mol~! and atomic weight is 23 units, the amount of energy needed for this
~ conversion will be

(A) 1.96kJ (B) 1960 kJ OF12055% D) ~01225k]

5.75 mg TSI I™IF FHCH W FoRie 341 2 | 1% EIeEse S =g
(lonisation energy) W15 490 kJ mol~! 3 *IRNREF 7F 23 unit TW, @ 9T FWE
& rae 23

(A) 1.96kJ (B) 1960 kJ (@ 125K (D) 0.1225kJ

7S. Among the following chlorides the compounds which will be hydrolysed most easily and

most slowly in aqueous NaOH solution are respectively % ‘LQ}
e} 1. Methoxymethyl chlorid§ %\;\'ﬁ 2. . Benzyl ghloride ' ‘// W
, 8/ 3. Neopentyl chloride 0(‘)& > 4.  Propyl chloride
q/ A
P AY dand 3 (B) 2and3 (C) 2and4
/ £ -
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