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PART A — PHYSICS

The pressure that has to be applied to the
ends of a steel wire of length 10 cm to keep
its length constant when its temperature
is raised by 100°C is :

(For steel Young’s modulus is
2x 10" N m~2 and coefficient of thermal
expansion is 1.1x1072 K1)

(1) 22x107 Pa

(2) 2.2x10° Pa
(3) 22x108 Pa
(4) 22x10° Pa

A conductor lies along the z-axis

at —15 = z < 1.5 m and carries

a fixed current of 10.0 A in -— QZ

direction (see figure). For a field

— A i
B =3.0x10"% =02 a, T, find the
power required to move the conductor at

constant speed to x=2.0 m, y=0 m in

5x1073s. Assume parallel motion along

a2 JBALRGDHSE.IN

10 co SIS o T RId & R & 90 W/ 5a
AT H gfg 100°C 1 At § 791 3Heh! TrTg
feeR T & ford fadt W @ T 9 R

(A T AT JATET oM 2 x 1011 N m —2
3R YfEsh JOR o 1.1x 103 K1 %)

(1) 2.2x107 UrERd
(2) 2.2x10° 9TEhHA
(3) 2.2x108 UTERd
(4) 2.2x10° 9TEhA

Th aTdh z-3A9 &% TY —15<2z<15m
W@ ¥R s o, fem A fer gw
10.0 A yarfeq & @ &1 (fov @)1 &=
B=3.0x10"% e 02 3, T ¥ fad,

Waﬁﬁq{mﬁ@x=2.0m,y=0m

TH 5x10°3 s | 7fd A & fo2 stavgs
Yfed i AT SIS x-3787 T GHR Tfd

the x-axis. T o |
z z
1.5 15
> B y > B %
2.0 2.0

= —15 < —1.5
X x
(1) 148 W (1) 14.85 W
2 297W 2) 297 W
@) 157 W (B) 157 W
(4) 297W (4) 297 W
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3.

A bob of mass m attached to an
inextensible string of length I is suspended
from a vertical support. The bob rotates
in a horizontal circle with an angular
speed w rad/s about the vertical. About

the point of suspension :

(1) angular momentum changes in

direction but not in magnitude.

(2) angular momentum changes both in

direction and magnitude.
(3) angular momentum is conserved.

(4) angular momentum changes in

magnitude but not in direction.

The current voltage relation of diode is
given by I=(e1000V/T—1) mA, where the
applied voltage V is in volts and the
temperature T is in degree Kelvin. If a
student makes an error measuring
+0.01 V while measuring the current of
5 mA at 300 K, what will be the error in

the value of current in mA ?
(1) 0.5 mA

(2) 0.05 mA

(3) 0.2 mA

(4)  0.02 mA

i 1 7 ASALRGRSELIN,

% Teh 91 hl Teh LU AR § AHT
ST 8 | 96 SHEER R R0 91 o rad/s @
T dfaet g9 § ol e g1 frefem fag
e

(1) oig gam fem & afedsia § g
i H 7@ |

(2) HIUE HAM Al fown wg qfEro 9
TR 7

(3)  HIUg HaT TfRrd e B |

(4)  ia gam gfmm § giedei § vy
feen 9 ==F 1

T&H ST &1 gRI-dieedl gray
1= (e1000V/T _ 1) mA & & STt &, <781 V &g
TS dieedt diee B § AR aam T feift Sfeam
o %1 afe w fomnef 300 K W5 mA &1
YA g 99T § +0.01 V T e FaT §, T

YR o 71§ mA § 3Jfe 31 gt ?
(1) 05 mA

(2) 0.05 mA

(3) 0.2 mA

(4) 0.2 mA

H/Page 3
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An open glass tube is immersed in mercury
in such a way that a length of 8 cm extends
above the mercury level. The open end of
the tube is then closed and sealed and the
tube is raised vertically up by additional
46 cm. What will be length of the air

column above mercury in the tube now ?

(Atmospheric pressure =76 cm of Hg)
(1) 38 cm

(2) 6cm

(3) 16 cm

(4) 22 cm

Match List - I (Electromagnetic wave type)

with List - II (Its association/application)

e w1 AR RE RS0
ST ® foh TR % TR W 8 cm S i I Al
Tl TSR B AA o Go Y H e T] A
et o fea ST & 7R el @ Seater srfaftem
46 cm B SR IS ST | A H IR F HR
T T i TS ST FT B 2

(STgHE <€ =Hg T 76 cm)

(1) 38 cm
(2) 6cm

(3) 16 cm
(4) 22 cm

gt - 1 (fagd grasta a0 g&Hr) #1
T - 1 (578 wrafga,/ Aqaat) § gafad

and select the correct option from the i SR g o = fo T3 foshedi 9 4
choices given below the lists : Tt fased
List-1I List - II et - 1 gt - 11
Infrared _ |To treat muscular | TUE o fafa
@) waves ® strain (a) | ¥R T (D) ¥ gl % ford
(b) |IRadio waves |(ii) |For broadcasting ®) e ad (i) [vam & ford
....|To detect fracture ; ~
(c) | X -rays (iii) of bones (© | |y E@?ﬁ % ey &t
guH % ford
Ultraviolet Absorbed by the — 1 5
(d) (iv) |ozone layer of the (d) (iv) RIRLEAIE AL
ey atmosphere [EaLll T RIS
(@ () () (d @ () (o) (d)
1 @) @@ @ () 1) @) (@) @ ()
@ @O @ @) (@Gv) 2 @ @) @GP ()
®) (v) () @) () ®) (v) (i) @) ()
@) @ (@) (@v) (i) 4) @ () (v) (i)
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A parallel plate capacitor is made of two
circular plates separated by a distance of
5 mm and with a dielectric of dielectric
constant 2.2 between them. When the
electric field in the dielectric is 3 x 104 V/m,
the charge density of the positive plate will
be close to :

(1) 3x10* C/m?
(2) 6x10* C/m?
(3) 6x1077 C/m?2

(4) 3x1077 C/m?

A student measured the length of a rod
and wrote it as 3.50 cm. Which instrument

did he use to measure it ?

(1) A screw gauge having 100 divisions
in the circular scale and pitch as

1 mm.

(2) A screw gauge having 50 divisions
in the circular scale and pitch as

1 mm.
(3) A meter scale.

(4) A vernier calliper where the
10 divisions in vernier scale matches
with 9 division in main scale and

main scale has 10 divisions in 1 cm.

a5 =, HEAENLERSS-0:
=R afgeht el samn o ® fSe o=
AT fEeRieh 2.2 1 Teh WEA &1 T ¥ |
9 EEd | faga @9 3x104 V/m ®, @

TS @I & SHIART S AMTHI _bﬁTn :

(1) 3x10* C/m2
(2) 6x10* C/m?2
(3) 6x10~7 C/m?

(4) 3x10=7 C/m?

% famrdf 3 & BT *T IHEE ATIR
3.50 cm foT@t | 39k ATYH | 3EA 7T TR0

1 g9 TR ?

1) T T 9 fous afiw =a &
100 9T § 7R f =1 1 mm 1

(2) T & TS &S affaR a1 50 9
TR 1 mm T

(3) T HIX Tl |

(4) T IR Hfaud sl afHR wa &
10 9T §& Shet & 9 9 | fherd §
AR T WA F 1 em H 10 907 § |

H/Page 5
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9. Four particles, each of mass M and | 9.
equidistant from each other, move along T T W E, THh T & T [ecwm oo
a circle of radius R under the action of their JuE § SR & T g9 W Ifaeia & | Jds
mutual gravitational attraction. The speed T ! =1 ®
of each particle is :
GM GM
M yx (1+2v2) M R (1+2v2)
1 |GM 1 |GM
@ 5 T(1+ 2.2) @ 5 T(1+2\/§)
3 =4 5 [GM
G) = ®) =
GM GM
242 == 2.2 =22
@) 2 @ 223
10. In a large building, there are 15 bulbs of | 10. U 9&d Had 4 40 W & 15 99, 100 W &
40 W, 5 bulbs of 100 W, 5 fans of 80 W 59, 80 W 596 Td 1 kW 1 1 X |
and 1 heater of 1 kW. The voltage of the fosTell & 79 &l dlcedt 220 V §1 wed &
electric mains is 220 V. The minimum A WIS ! <[IqH &A1 B
capacity of the main fuse of the building
will be :
1 12A 1) 12 A
2 14A 2) 14 A
B 8A (3) 8A
(4) 10 A (4) 10 A
H/Page 6 SPACE FOR ROUGH WORK / T®% &Td & faq sme
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11. A particle moves with simple harmonic | 11.
motion in a straight line. In first 7 s, after Tiaeial 81 o8 formemereen ¥ Iey &Y ged
starting from rest it travels a distance a, T Sfwve # Ta 3R 31T ¢ Hfepve T 2a
and in next T s it travels 2a, in same 3 feon § 99 FA@ g1 99
direction, then :
(1) amplitude of motion is 4a (1) 7Ifd &1 3T 4a T |
(2) time period of oscillations is 61 (2) Tl T A B 67 2
(3) amplitude of motion is 3a (3)  TIfd =T SATEM 3a gl
(4) time period of oscillations is 87 (4) Il T e B 8t 7
12. The coercivity of a small magnet where the | 12. Teh Bl IH HI TR, i [IEER=ET
ferromagnet gets demagnetized is SR B ST §, 3x103 Am~1 g1 <ohi
3x103 A m~1. The current required to be ﬁﬂ@TlOO@W@lO cm 1 T RATfeen
passed in a solenoid of length 10 cm and Y Jafed Aavdeh 9l 1 7, fred 6 =
number of turns 100, so that the magnet gt & 3T B W w SIS
gets demagnetized when inside the g
solenoid, is :
1) 3A 1) 3A
(2) 6A 2) 6A
(3) 30 mA (3) 30 mA
(4) 60 mA (4) 60 mA
13. The forward biased diode connection is : | 13. TUfd 9" ATeN TS WIS © :
(1) 2V 4V (1) 2V 4V
LA — D — WAV
-2V +2V -2V +2V
(2) N 2 A
+2V -2V +2V -2V
©) > G ——
-3V -3V -3V -3V
(4) N 4 ——A—
H/Page 7 SPACE FOR ROUGH WORK / T®% &Td & faq sme
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14. During the propagation of electromagnetic | 14.
waves in a medium : QI
(1)  Electric energy density is equal to the (1) fogda S s a T=@E el o
magnetic energy density. % e B |
(2) Both electric and magnetic energy (2) TFI g TE e e g x[A
densities are zero. gl
(3)  Electric energy density is double of (3) fagda S sa TEEE el S
the magnetic energy density. HIAT |
(4)  Electric energy density is half of the (4) Togda S SFE ERE el T
magnetic energy density. 1 ST |
15. In the circuit shown here, the point ‘C’" is | 15. REENERIPRCCE: fog'CRifag A ¥
kept connected to point ‘A’ till the current @ T SIS TN ST § 59 qs foh ey #
flowing through the circuit becomes JalTfed g fEeR 7 81 ST qeavand, ST,
constant. Afterward, suddenly, point ‘C’ fag ¢ =l fog ‘A’ 9 Ze fag ‘B’ 9 t=0
is disconnected from point ‘A’ and I | S fean I ®1 t=1L/R W Ffads
connected to point ‘B’ at time t=0. Ratio T Fieedl ol Iehed T dleedl | TATd 31T :
of the voltage across resistance and the
inductor at t=L/R will be equal to :
A, C R A, C R
p— ﬁ L — ﬁ L
1 -1 1 -1
) 1 - e 5 1 - e
(2) o (2) o
3 £ 3 i
G T ORE—
4 1 4) 1
H/Page 8 SPACE FOR ROUGH WORK / T®% &Td & faq sme
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16. A mass ‘m’ is supported by a massless | 16. 51 R @& aw#@g%ggéqﬁ‘é‘@é

string wound around a uniform hollow T & IR TR Teh ATMERH T Th
cylinder of mass m and radius R. If the S ‘m’ Sadfad § 1 afe SR ded W
string does not slip on the cylinder, with frgedt &l T, 99 Bl M W gAE fod
what acceleration will the mass fall on @ 9 i ?
release ?
m m
V///} m 77 m

5¢g 5g
n = n =
(2 8 2 8

28 28
O 6

& &
@ 3 @ 5
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17. One mole of diatomic ideal gas undergoes
a cyclic process ABC as shown in figure. ABC ¥ Tran § St o fom o gt e ©
The process BC is adiabatic. The 9fsram BC T5IoA B A, BT C & qr9qH
temperatures at A, B and C are 400 K, ShHRM: 400 K, 800 K QET 600 K& HEl &ed
800 K and 600 K respectively. Choose the g
correct statement :
B B
800 K 800 K
P P
600 K 600 K
A0k ¢ A 200K <
\ \
(1) The change in internal energy in the (1) 9fsha1 AB ¥ eTrafke el H qRadd
process AB is —350 R. ~350 R %1
(2) The change in internal energy in the (2) 9fsRaT BC ® TaRa el H qiEdd
process BC is —500 R. ~500 R T
(3) The change in internal energy in (3) EFqUl TehiF Uisha H AR el H
whole cyclic process is 250 R. TREdd 250 R R
(4) The change in internal energy in the (4) UfRA CA H A=Ieh el § qiEdd
process CA is 700 R. 700 R ¥ 1
18. From a tower of height H, a particle is | 18. 5\93@ H &l T TR ¥, I/ u 9 T 07 i
thrown vertically upwards with a FEAlER FW HT 3R Wehl Sl §1 HOT FY
speed u. The time taken by the particle, to qedfl qk A & @ 994 39 Soa fog
hit the ground, is n times that taken by it SED ‘Jg?lﬁ & AT Hn AL
to reach the highest point of its path.
The relation between H, u and n is : H, uTd n & s Ty g
(1) 2 gH=nu?n-2) (1) 2gH=nu?n-2)
(2) gH=(n-2)u (2) gH=(n-2u?
(3) 2gH=n%u? (3) 2gH=n?u?
(4) gH=@n-2% (4) gH=(@n-2%’
H/Page 10 SPACE FOR ROUGH WORK / T®% &Td & faq sme
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19. maﬁa[u=%]ﬁaﬁwmmw

19. A thin convex lens made from crown glass
3 . 4.
[P«=E] has focal length f. When it is I HIhY AT f T | WE@WEE
5 ..
measured in two different liquids having 3 ELRAREE -Gl e Ciki ik S I A
Lo 4 5. o L s

refractive indices 3 and 3 it has the focal Tihd TAFTSd] FHHIT: fi @@ f, AR IET:
lengths f; and f, respectively. The correct Al % o TR T ¥
relation between the focal lengths is :
(1) f,> fand f; becomes negative (1) f2>f3=ﬁ'(f1 SRUTCHe &1 A0S |
(2) f; and f, both become negative 2 f Lc| fzﬁ FUTCH &l S € |
©®) A=h<f ®) A=h<f
(4) f,> fand f, becomes negative 4 fi>f 3:ﬁ'{f2 RUTCH &1 ST & |

20. Three rods of Copper, Brass and Steel are | 20. didl, Jidqel T& et 1 TS DI Y - AR
welded together to form a Y - shaped g H dee fFan = ¥ ud@w BT &6
structure. Area of cross - section of each ST e T §AFA =4 cm? T | LECIEE)
rod=4 cm?.  End of copper rod is % foY &1 aTEE 100°C § Safe daa @
maintained at 100°C where as ends of e & 8 0°C a9HH W W T ¥ di,
brass and steel are kept at 0°C. Lengths of fiaa T 2Id &I S &l ST U
the copper, brass and steel rods are 46, 13 46,13 TF 12 cms gl @@ =l 3T o =
and 12 cms respectively. The rods are DR, AR F S Qe fowan w7
thermally insulated from surroundings ?ﬁa, Tad Td Rid i S %nawﬁ ShHIT:
except at ends. Thermal conductivities of 0.92, 0.26 T4 0.12 CGS EEQE 2 e EX)
copper, brass and steel are 0.92, 0.26 and T Yarfed ST i L Q
0.12 CGS units respectively. Rate of heat
flow through copper rod is :
(1) 4.8cal/s (1) 4.8 cal/s
(2) 6.0cal/s (2) 6.0 cal/s
(3) 1.2cal/s (3) 1.2 cal/s
(4) 24 cal/s (4) 24 cal/s
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21. A pipe of length 85 cm is closed from one | 21.
end. Find the number of possible natural F foon a1 1 URY H 9 WE & 9nE
oscillations of air column in the pipe whose YThfdeh Qe &t 98 e fHeprfad fSent
frequencies lie below 1250 Hz. The MgfA 1250 Hz ¥ A ©1 919 § &af1 &1 o
velocity of sound in air is 340 m/s. 340 m/s i
1) 6 1) 6
(2) 4 2) 4
3) 12 3) 12
4 8 4) 8

22. There is a circular tube in a vertical plane. | 22. T xR Tl SeafeR 9 | 71 < ga, s
Two liquids which do not mix and of T g § fufed 7€ 2 qen S v d;
densities d; and d, are filled in the tube. e d, %, Tl H N T § 1 TIF g9 g W
Each liquid subtends 90° angle at centre. 90° 1 I START HIAT €| ITh 3a: TS i
Radius joining their interface makes Sirer aTe! Foean SeaeR | o S0 A & |

. . 4 4

an angle o with vertical. Ratio d, 8¢ SIREIN) d, T
1 1 + tana 1 1 + tana
@ 1 — tana (1) 1 — tana
) 1 + sina ) 1 + sina
@) 1 — cosa ) 1 — cosa
gy Lt sina gy Lt sina
(3) 1 — sina (3) 1 — sina
1 1 + cosa 4 1 + cosa
@) 1 — cosa ) 1 — cosa
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23. A green light is incident from the water to | 23.
the air - water interface at the critical R HIf<ah HU(0) ¥ AU §1 WE FHUT
angle(0). Select the correct statement. I |
(1) The spectrum of visible light whose (1) I TN 01 o8 Sagd, et alres

frequency is more than that of green YR | Afe §, I | 9 % Hiemm
light will come out to the air H 9T e |
medium.

(2) The entire spectrum of visible light (2) T YRW HT G0 WaH I 9
will come out of the water at various sTferes & oty snivl oX smeR ket |
angles to the normal.

(3) The entire spectrum of visible light (3)  SAFYE | 90° IVl T U & ¥ JhTdI
will come out of the water at an 1 T Sagd WRY fehem |
angle of 90° to the normal.

(4) The spectrum of visible light whose (4) S99 YR I 9% Targd, Foraeht aliesd
frequency is less than that of green W YH ¥ FH Y, TH 9 F A
light will come out to the air o ameR e |
medium.

24. Hydrogen (;H'), Deuterium (;H?), singly | 24. ® ESE (HY, g fEm (4H?), T st
ionised Helium (,He*)* and doubly giferam (,He*)* 3R fgan smafra <fiferm
ionised lithium (;Li®)* * all have one (GLiO* * &l H wh gIaR[ AHE k=W
electron around the nucleus. Consider an MM Tl n=2¥ n=1% TAFRMA FFIT W
electron transition from n=2 to n=1. If foar it | af s@fsa fafeo &t s
the wave lengths of emitted radiation are AR N, Ny, )\3@)\4%\;, SERRI=IGIECRRSE=EI]
N, Ny, Ny and A, respectively then T 9 & 9 A G T2
approximately which one of the following
is correct ?

(2) N =2N,=3N;=4N\, (2) N =2N=3N3=4)\,

(4) N=20,=20=)y (4) N =20=20=)y
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learnchse.in



SN, T 1A [d oI-I-HTa W

25. The radiation corresponding to 3—2 | 25.
transition of hydrogen atom falls on a Teh HTg I56 W 3TITad SIehY hlelsaided S
metal surface to produce photoelectrons. FA T A TARM3Ix 10~ 4T & TH THHA
These electrons are made to enter a &9 § Jov A § | IS soagl g ST
magnetic field of 3x 104 T. If the radius sTfyeshan gF 99 H 5591 10.0 mm &, T
of the largest circular path followed by ¥Tq T T Tl T €
these electrons is 10.0 mm, the work
function of the metal is close to :
(1) 0.8eV (1) 08eV
(2) leev (2) leeV
(3) 18eV (3) 18eV
4) 11eV (4) 11eV

26. A block of mass m is placed on a surface | 26. T&H Y& W Teh FHHAM m Tl ik @I gl

. . . . 3

w1th3a vertical cross section given by 73 F TR FE y= % 3 5
y= % If the coefficient of friction is 0.5, 1 gfe udor W 0.5 %’ T9 O ¥ TR T8
the maximum height above the ground at Afgehan &ws“, o8 R forn fReret sctier @
which the block can be placed without S HFAE, T :
slipping is :
1 lm 1 lm
M 3 M 3
@ 5 @ 3
3 1rn 3 lm
@) S
4 zm 4 %m
@ 3 @ 3
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27. When a rubber-band is stretched by a
distance x, it exerts a restoring force of AT €; ae TR F = ax + ba2 1 Tk ToI794
magnitude F=ax +bx? where a and b are I T § el a T b feeris €1 fom anf
constants. The work done in stretching We & Bedd &l L § @ w # TR mn
the unstretched rubber-band by L is : FE T
2 3 2 3
L L
2 3 2 3
Afal? , bL? 1fal? , bL?
2) 21 2 3 (2) 21 2 3
(3) al?+bL3 (3) al?2+bL3
@ @b @ @2+
28. On heating water, bubbles being formed | 28. UM &I TH T W, &ad &l | Jargal
at the bottom of the vessel detatch and rise. T4 § AR foer T W & AR 3I3d T |
Take the bubbles to be spheres of radius R Jergell ohl 591 R &1 Tiel 919 o 3 oI =t
and making a circular contact of radius r del | i w9l w e ol Afir << R
with the bottom of the vessel. If r << R, IR Ut &1 g8 @ T ¥, 99 Jadal & a9
and the surface tension of water is T, value TN AT A r T IA ®
of r just before bubbles detatch is :
(density of water is pw) (It =1 B P, ?)
30, 8
2) R* |
@ 2
P, 8 2 [Py 8
3) RZ | 3) R2 |2
P, 8 2 [P, 8
4 R?, [ 4 R w
4) 6T (4) 6T
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29. Two beams, A and B, of plane polarized | 29.
light with mutually perpendicular planes TehT¥l i 3l G5 A Td B T Tioas g1 <@t
of polarization are seen through a STt ®1 =9 feafq @ swr S A 1 3ifehan
polaroid. From the position when the gl ® (TR Y9 B 1 Y digd1 §)  UeRIe
beam A has maximum intensity (and %1 30° ¥ FUM AT Gl THAAM FIadH
beam B has zero intensity), a rotation of Tt 2T 1 afe S ﬁ?ﬁ 1 YRFETeR digand
polaroid through 30° makes the two beams . I
appear equally bright. If the initial LN INECR g E FATE :
intensities of the two beams are I, and I
N
respectively, then g equals :
1) 1 1) 1
1 1
@ 3 2 3
@ 3 (3) 3
3 3
@ 3 @ 5
30. Assume that an electric field E = 30x27 30. 9M A =AW ¥ U faga &= E = 30227 %
exists in space. Then the potential s fayar=w v, -V, GI%?VO qeaforg ™
difference V, —V,, where Vg is the fawa w@ v, x=2 m W fasa T e
potential at the origin and V , the potential
atx=2mis:
1) -80]J 1) -80]J
(2) 80] 2) 807
G) 120] (3) 1207
(4) -1207 4) -120]
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31. The image of the line 31. 99dA 2x—y+z+3=0H @l
x—1 y—-3 z-4 x—1_y—-3_z—-4 .
3 1 _5 in the plane 3 1 _ 5 % gfdfae arelt
2x—y+z+3=0 is the line : RG-S
1 x+3 _y—-5_2z-2 ) x+3 _y—-5_2z2-2
@ 3 1 -5 @) 3 1 -5
5 xX+3 _y—-5_z+2 5 x+3 _y—>5> _z+42
@ 3 -1 5 @ 3 ! 5
3 x=3 _y+t5 _z-2 3 x—=3 _y+t5 _z-2
3) 3 1 -5 () 3 1 -5
x=3 y+5 z-2 x=3 y+5 z-2
(4) -3 -1 5 (4) -3 -1 5

32. If the coefficients of ¥3 and x* in the | 32. 3T (1+ax+bx?) (1-2x)'8 & x &l =i &

expansion of (1+ax+bx2) (1—2x)18 in TER H 13 q x4, THI & T[0T I €, T (a, b)
powers of x are both zero, then (a, b) is TR T :
equal to :

251 251
(1) [16f T] (1) [1@ 7]

251 251
2 |4 7] 2 |4 T]

272 272
@3 | 7] @ |75

272 272

16, — 16, —
@ [16 7] @ [167
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33. If a € R and the equation 33.
=3(x—[x])2+2 (x—[x]) +aZ=0 —3(x—[x])2+2 (x—[x]) +a2=0
(where [x] denotes the greatest integer (<Tet [x] 39 5@ q 3@ ‘{Uﬁﬁh‘ I <A § S
< x) has no integral solution, then all < x®) 1 HE YUK TA Tl g, @ a ™ |t
possible values of a lie in the interval : Hug 7 o9 sfava § feea €, ag § -
M (-L0vw(©1) O (-L0Ouv O
2 12 @ 12
G) (=2 -1 ®) (=2 -1
4) (==, =2)u (2 =) @) (=%, —2) V(2 ©)
- = = — = — —>—>—>2 e e T T —>—>—>2
34. If |axb bxc ch}=}\[ab c} then N is | 34. AT |axb bxc ch}z)\[a b c] %,?ﬁ)\
equal to : TR T
1) 2 1 2
2 3 @ 3
G 0 3 0
) 1 4 1
35. The variance of first 50 even natural | 35. T&a 50 TH Wihd & HT TEI &
numbers is :
L, 88 L, 88
o Ol
(2) 833 (2) 833
(3) 437 (3) 437
o A7 o 47
@ @ -
H/Page 18 SPACE FOR ROUGH WORK / T®% &Td & faq sme

learnchse.in



w2050, AS ARSI,

36. A bird is sitting on the top of a vertical | 36.
pole 20 m high and its elevation from a TR IS T AT 3HHT & TH foig O ¥ oo
point O on the ground is 45°. It flies off HT45°F | I qaft O | T &fas fgwn § 324
horizontally straight away from the gl Th TUHE & q1g, O T Y&l w1 A 0
point O. After one second, the elevation TS HIL30° W@ @ g1 ol (HY. gfa 9. #) vaft
of the bird from O is reduced to 30°. Then Eal iR
the speed (in m/s) of the bird is :
(1) 40(v2 - 1) (1) 40(v2 — 1)
(2) 40(v3 - 2) 2 403 - \2)
3 20v2 3)  20v2
4) 20(v3 - 1) (4) 20(v3 - 1)
37. The integral 37. HHI%A
f\/1 +4sin? 2 — 4sinZ dx oquals f\/1 + 4sin® 2 — 4sin” dy gy
0 0
1) m—4 (1) w=-—4
2 2
@) ?_4_4‘/5 (2) ?—4—4\/3
B) 43 -4 B 43-14
11- i
443 — 4 - — 43 — 4 — —
(4) 43 3 (4) 43 3
38. The statement ~(p <> ~q) is : 38. FM~(po~q) " :
(1) equivalent to p <> q (1) peoq® A
(2) equivalent to ~p <> q (2) ~peqFHTHA
(3) a tautology (3) T YE( (tautology)
(4) a fallacy (4) T AW (fallacy)
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39. If A is an 3 X3 non - singular matrix such
that AA’=A’A and B=A~1 A’, then BB’ =A’ATAMB=A"1 A’ %, T BB’ I
equals : %\' :
(1) I+B (1) I+B
2) I (2) I
(3) B~1 (3) B!
4 @Y 4) @Y
1) X+ 1
40. The integral f[l-f-x——]e ¥ dx is | 40 H’Hﬁh—v{f[1+x——]e X dx SR ®
x x
equal to :
x+l x+l
1) (x—1) e *¥+c 1) (x—-1) e X +c
1 1
X+— X+—
2) xe *+c (2) xe X+c
1 1
X+— X+—
B) (x+1)e *+c B) (x+1) e *+c
x+l x+l
4 —-xe *+c 4 —-xe *+c
41. If z is a complex number such that |z|=2, | 41. 3fcz T& T wfmg F@n g & |z|=2% @
1
then the minimum value of |Z * E‘ : z+ E‘ T =AdH A :
. 5 5
(1) isequalto By (1) B % IR T
(2) lies in the interval (1, 2) 2) ofaa (1,2) § feoq 71
5 5 .
(3) is strictly greater than 5 (3) 5 ¥ fiR 921 B
. . 3 3 . 5
(4) is strictly greater than 5 but less 4) By Y i@ 991 T g B ¥ %Y g
han 2>
than 5
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42. If g is the inverse of a function f and | 42. IS ¢ el fhT ok %Hmf’ (x)= 1+ 0
f' (x)=ﬁ,theng’ (x) is equal to : %,?ﬁg’ (x)w%:
(1) 1+x° (1) 1+x°
(2) 5t 2) 5xt
1 1
G 14 g0 G 14 fg(0)P
4) 1+{gw)P 4 1+{gW))°
43. If o, B#0, and f(n)=a"+p" and 43. S o, B#0, f(n)=a +p" qA
3 1+ (1) 1+ Q) 3 1+ f(1) 1+ Q)
I+fM 1+f@) 1+ f0E) L+f1) 1+ @2 1+ (@)
I+f@2 1+f03) 1+ f4 1+f@2 1+ 03 1+f@4
=K(1-a)? (1-p)2 (a—B)2 then K is =K(1—-a)? (1-B)? (a—B)? & @ K TR
equal to : g
1) B (1) op
1 1
-~ e -~
@) 1 @) 1
4 -1 4) -1
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1 . . <
44. Let fx(x) = m (sin*x + cos®x) where | 44. H fi(x) = m (sin®x + cos*x) ¥, el
x € Rand k=1. Then f;(x) —f,(x) equals : xeRTAMKk=17F, T‘ﬁf4(x) — fo(x) U g
o+ n L
M -
) y 1
@ 3 e
3 3 L
G G
5 = g L
@ 7 @ 7
45. Let a and B be the roots of equation | 45. WMl o qT B FHIFT px2+qx+r=0, p£0 F
px2+qx+r=0, p£0. If p, q, r are in A.P. Hd gl I p, q, r FHATH adr ® € au
and L 4+ L 4, then the value of |a—f] 1y é = 4% W|a—B|FAAT :
o o
is :
J61 J61
M 5 O ==
217 217
@ —5- 2 —5
/34 34
G % 6 %
213 213
4 — 4 N
@ =5 @ =
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46. Let A and B be two events such that | 46.

P(AUB) = %, P(ANB) = i and P(AUB) = %, P(ANB) = i qon
P(A) = %, where A stands for the P(A) = i g Safh A FeAT A % T hl
complement of the event A. Then the T &1 A AT A 1B

events A and B are :

(1) mutually exclusive and independent. (1) TIER STqast a1 W g

(2) equally likely but not independent. (2) FHGTET § ] Was T R |

(3) independent but not equally likely. (3) A T I wmerTet el 2 |

(4) independent and equally likely. (4) TG T AU THHRTE |

47. If f and g are differentiable functions in | 47. Ifg faa g, [0, 1] H gk g wed & S
[0, 1] satisfying f(0)=2=g(1), g(0)=0 and f(0)=2=g(1), g(0)=0 3ﬁ?f(1) =6 & HIE
f(1)=6, then for some ce]0, 1] : F T, I TR ce]0, 1] & o
1) 2'(©=¢'©) 1) 2=
(2)  2f'(c)=3g'(c) (2)  2f'(©)=38'(c)

(3) f(©)=8'() 3 f©=¢g'()
4  f'(©9=28'(c) 4)  f'(©=28'(c)

48. Let the population of rabbits surviving at | 48. I ferdl 7T t W Sfiferd TN T S
a time t be governed by the differential TR HHIHL % = %P(t) —200 gra
equation % = %P(t) —200. ERIESE]

If p(0)=100, then p(t) equals : I p(0) =100 g @ p(t) ST T
(1) 400-300 et/2 (1) 400—300 et/2
(2) 300—200 e~ /2 (2) 300—200 e~t/2
(3)  600—500 et/2 (3)  600—500 et/2
(4) 400-300 e~t/2 (4) 400-300 e~ /2
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49. Let C be the circle with centre at (1, 1) and | 49.
radius=1. If T is the circle centred at e =1% I T 6% (0, y)aﬁﬂ%%\ﬁt@
(0, y), passing through origin and touching foig @ & T ST § 90 g9 C 1 9 €9
the circle C externally, then the radius of Y Kl %, AT it F5o TR B
T is equal to :
3 3
m 5 m 5
3 3
@ - 2 -
3 1 3 1
@ 3 @) 3
4 1 4 &«
@ 5 @ 3
50. The area of the region described by [ 50. A={(x, y):x2+1y2<1dM 2 <1-x} &
A={(x y):x*+y>’<land > < 1—x} is : §1 UG &5 I 496 © -
T 4 T, 4
- 4+ = - 4+ =
M 5*3 D 373
n T_2 n T_2
@ 573 @ 373
3 IT-2 g T_2
® 573 ® 273
T 2 T 2
@ S+3 @ 373
51. Leta, b, c and d be non-zero numbers. If [ 51. ®Mla, b, c 791 d YLAX e ¥ | At s
the point of intersection of the lines 4ax +2ay+c=0 d4T 5bx +2by+d=0 =T
4ax+2ay+c=0 and 5bx+2by+d=0 lies yfaeag fog =te =qufer # § qen <M otali 9
in the fourth quadrant and is equidistant JIgEY T, W :
from the two axes then :
(1) 2bc—3ad=0 (1) 2bc—3ad=0
(2) 2bc+3ad=0 (2) 2bc+3ad=0
(3) 3bc—2ad=0 (3) 3bc—2ad=0
(4) 3bc+2ad=0 (4) 3bc+2ad=0
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52. Let PS be the median of the triangle with
vertices P(2, 2), Q(6,—1) and R(7, 3). The P(2, 2), Q6,—1) FAMR(Z, 3) Tl (1, -1) &
equation of the line passing through R S STl @, S PS % HHIaR ¥, W
(1, —1) and parallel to PS is : G T
(1) 4x—-7y—11=0 (1) 4x—-7y—-11=0
(2) 2x+9y+7=0 (2) 2x+9y+7=0
B) 4x+7y+3=0 B) 4x+7y+3=0
4) 2x-9y-11=0 4) 2x-9y-11=0
. sin (T cos? X) . sin (T cos? X)
53. lim —————— isequalto: 53. lim ————— ®HANT:
x—0 X x—0 X
4 Tr
M 5 L 3
2 1 2) 1
G - @ -
4 = @) =
54. If X={4"-3n-1 : n € N} and [54. 3§ X={4"-3n-1 : n e N} duI
Y={9(n—1) : n e N}, where N is the set of Y={9(n—1) :neN} g, GﬁN,W qEsli
natural numbers, then XUY is equal to : T HY=E €, q XUY TR T
(1) N 1) N
2) Y-X 2) Y-X
@) X B X
4 Y 4 Y
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55. The locus of the foot of perpendicular | 55.
drawn from the centre of the ellipse @ R Ei™ T Ad % IS H g ua R
x2+3y%2=6 on any tangent to it is :
(1) (@-y?)?=6x>+2y> (1) (@-y?)?=6x>+2y°
@) (2-y)2=6x2- 2y @) (2= =6r2- 2
(3)  (¥2+y?)2=6x2+2y2 (B)  (¥2+y?)2=6x2+2y2
(4) (@P+y?)?=6x>—2y° (4)  (P+y?)=6x>—2y°
56. Three positive numbers form an increasing | 56. T #TcHe HEATT el O Sa! HE afe
G.P. If the middle term in this G.P. is 39 TUIR 9@l i o= arelt Jea gt w S
doubled, the new numbers are in A.P. ME, 1 5 o1 T&ATT A 9@[ o g St B
Then the common ratio of the G.P. is : TR St 1 ST © :
1) V2+3 1 V2+3
@ 3+2 2 3+2
G 2-3 G 2-3
4 2+.3 4 2+43
57. If (10)? +2(11)! (10)8+3(11)2 (10)7+... | 57. 3fg (10)+2(11)! (10)8+3(11)2 (10)7 + ...
+10 (11)%=k (10)%, then k is equal to : +10 (11)9=k (10)° &, T k SR ¥ :
, 12 L, 12
@ 7o ST
4 ) A4
@ Too @ 100
(3) 100 (3) 100
(4) 110 (4) 110
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58. The angle between the lines whose | 58.
direction cosines satisfy the equations [+m+n=0T2=m?+n2 H HT= FW T,
l+m+n=0and B=m2+n2 is : % o= BT RT
T T
™ 3 S
T v
@ @ 3
T T
@ & )
T T
@ 5 @4 5
59. The slope of the line touching both the | 59. W& y2=4x q1 x2= —32y S I T
parabolas y2=4x and x%2= —32y is : I T @1 HT 0TI R
1 1
¥ 5 O
3 3
@ 3 @ 3
1 1
® 3 G 3
2 2
@ 3 @4 3
60. If x=—1 and x=2 are extreme points of | 60. g x=—1dqMx=2,
flx)=a log |x|+ px2+x then : f(x)=a log |x| + Bx2+x % =AY T, @ :
1 1
(1) a=—6,B=E (1) 0‘=_6/B=E
(2) a——6,B=—E (2) OL——6,B:—E
1
(3) 0122,[32—5 B) a=2, B=—-7
1 1
(4) a=2B=7 (4 «=2B=3
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61. Which one of the following properties is | 61. NO &F-91 {7 7701 y=f¥ia & &< @ ?
not shown by NO ?
(1) It combines with oxygen to form (1) I HATRIISH G AR A SIS
nitrogen dioxide RIS
(2) It's bond order is 2.5 (2) THRI oY HIfE 2.5 7
(3) It is diamagnetic in gaseous state (3) TH staen # yfagraia B |
(4) Itis a neutral oxide (4) 9% TH SR STEe €|
62. If Z is a compressibility factor, | 62. ARZ IS 0T B a1 & TE T FAreEcd
van der Waals equation at low pressure YR i e ST Hehdl € -
can be written as :
Pb Pb
(1) Z_l_ﬁ (1) Z—l—ﬁ
Pb Pb
=14 — — -
2 zZ=1 RT 2 Z=1+ RT
RT RT
B Z=1+45 B Z=1+ 4
a a
4) Z=1- =1-
(4) VRT @ 2=1-ry
63. The metal that cannot be obtained by | 63. #Tq ST @9gul & Sarg faaaA &
electrolysis of an aqueous solution of its sotRfad (foga oroees) @ yra &l &
salts is : Tehdl BT §
(1) Cu (1) Cu
2 Cr 2) Cr
(3 Asg 3) Ag
(4) Ca (4) Ca
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64. Resistance of 0.2 M solution of an | 64.
electrolyte is 50 (). The specific 50 Q 81 39 fa@aw &1 fafre a@w@
conductance of the solution is 1.4 S m~1. 14Sm~1% T foga eTeed % 0.5 M
The resistance of 0.5 M solution of the same faerem =1 gfalie 280 Q ®1 faegm@ 3T h
electrolyte is 280 Q. The molar 0.5 M foreraa =1 Hiei rerehdl S m? Hiei —1
conductivity of 0.5 M solution of the B
electrolyte in S m? mol ~! is :
(1) 5x103 (1) 5x103
(2) 5x102 (2) 5x102
(3) 5x10~4 (3) 5x10~4
(4) 5x1073 (4) 5x1073
65. CsCl crystallises in body centred cubic | 65. CsCl %T¥ hf=gd =R e § foheefad
lattice. If “a’ is its edge length then which T T 1 Al fFAR T o ‘o’ & @t SEll
of the following expressions is correct ? H | -9 31k 2?7
B ¥e
1) roer 1= 2 1) rogr 1= 52
(2) rC++r \/_a (2) rC++r x/_a
(B) TIogr T Io-=3a (3) Togt T Ig-=3a
3a 3a
@) foer tlarT 4)  Ioer T
66. Consider separate solutions of 0.500 M 66. 0.500 M C,H-OH(STei4),
C,H50H(aq), 0.100 M Mg,(POy,),(aq), 0.100 M Mg, (PO,),(S®1d), 0.250 M
0.250 M KBr(aq) and 0.125 M Na,PO,(aq) KBr(Seft) R 0.125 M NayPO, (et
at 25°C. Which statement is true about ol &1 25°C W &H SIS | |+t T8aRi
these solutions, assuming all salts to be I Yo Teidglage AMd gC T wedl ° |
strong electrolytes ? HIA-|1 HA Femef 72
(1)  0.125 M NayPO,(aq) has the highest (1) 0.125 M NayPO, (S&Td) =1
osmotic pressure. ST E I=AdH BT |
(2) 0500 M C,H;0OH(aq) has the 2) 0.500 M C,H-OH(Se1a) =1
highest osmotic pressure. ST M S=AdH BT |
(3) They all have the same osmotic (3) T We & fad e@wiiesd @ & AM
pressure. HHME BT |
(4) 0.100 M Mg,(PO,),(aq) has the 4) 0.100 M Mg,(PO,), (&™) =1
highest osmotic pressure. sTTEwIfeeh STel I=aH B |
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67. In which of the following reactions H,O,

acts as a reducing agent ? 1 T LT B ?

(@) H,O,+ 2H* +2e~— 2H,0 (a) H,0,+ 2H* +2e~— 2H,0

(b) H,0,—2e"—> O,+ 2H™ (b) H,0,—2e"— O,+ 2H™

(c) H,O,+2e~— 20H™ (c) H,O,+2e™— 20H™

(d) H,Op+ 20H™ —2e~ = O,+2H,0 (d) H,O,+ 20H™ —2e~ = O,+2H,0
1) @ (© 1) @ ©

)  (b), (d) (2)  (b), (d)

®3) (@), (b) 3) (@), (b)

) (© (d) 4) () (d)

68. In Sy2 reactions, the correct order of | 68. Eﬁ'ﬁTEﬁCH3Cl, CH,;CH,dI, (CH3)2CHC13:ﬁ'{
reactivity for the following compounds : (CH3);CCL =0T S\2 foren # foram =20 =1
CH,4Cl, CH,CH,Cl, (CH,),CHCI and Sfed TR FH AT
(CH;),CCl s -

(1) CH;CH,Cl > CH,Cl > (CH,),CHCI (1) CH;CH,Cl > CH,Cl > (CH;),CHCI
> (CH,),CCl > (CH,),CCl

(2)  (CH3),CHCI > CH,;CH,Cl > CH,Cl (2)  (CH,),CHCI > CH,;CH,Cl > CH,Cl
> (CH,;),CCl > (CH,),CCl

(3) CH,Cl > (CH,),CHCl > CH;CH,Cl (3) CH,Cl > (CH,),CHCI > CH;CH,Cl
> (CH,3),CCl > (CH,),CCl

(4) CH,Cl > CH3;CH,CI > (CH,),CHCI (4) CH;Cl > CH3CH,Cl > (CH;),CHCI
> (CH,3),CCl > (CH,),CCl

69. The octahedral complex of a metal ion | 69. M3+ grq AT T IR Th W Jl%fﬁ'ﬁ,
M3+ with four monodentate ligands L,, L, L, Ly 3R L, % ¥ < HeAhd Gl
L, Ly and L, absorb wavelengths in the e, B, ot 3 et Tl § qlresaf &
region of red, green, yellow and blue, FHATIHI STERI0 Y1 8 | IR feiie] st v
respectively. The increasing order of ligand H T HA T
strength of the four ligands is :

1) Ly<L,<L,<L, (1) Ly<L,<L,<L,
(2) Li<Ly<Ly<IL,4 (2) Li<Ly<L,<L,
(B) Ly<L;<L,<L4 (3) Ly<Ly<L,<L;
(4) Li<Lz<L,<L, (4) Li<Ly<L,<L,
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70. For the estimation of nitrogen, 1.4 g of an | 70.
organic compound was digested by Aifirer Seeta fafy & TR stafea fhan T
Kjeldahl method and the evolved ammonia M
" T R g AN 1 60 foredt - wewfer
was absorbed in 60 mL of 10 sulphuric Tt § sraunfud foram o) STy ot &
acid. The unreacted acid required 20 mL M
iy | ' qui SRR o g 20 foet 0 difeaH
of 0 sodium hydroxide for complete STESTARITEE 1 STl 88 | s § T
neutralization. The percentage of nitrogen 1 gfaeaar © ¢
in the compound is :
1 3% 1) 3%
2) 5% 2) 5%
(B) 6% (B) 6%
(4) 10% 4) 10%
71. The equivalent conductance of NaCl at | 71, grgo C R iR o TIAT R NaCl fae=m
concentration C and at infinite dilution are ! sfeaaei= ATcAhdl I Ac SR\, W4 BT
Ac and A, respectively. The correct IFT AT G-y Toran S 9eheal © ¢
relationship between A~ and \ , is given
as :
(where the constant B is positive) (B U= TR 3% )
(1) Ac=r.—(B)JC 1) Ac=A,—(B)JC
(2)  Ac=A,+(B)JC (2) A=A, +(B)JC
() Ac=ro+(B)C 3) Ac=\, +(B)C
4) A=A, —(B)C 4) A=A, —(B)C
. 1 i 1o, =
72. For the reaction SOZ(g) + EOZ(g)¢SOS(g)' 72. & ’ SOZ(g) ) OZ(g) _803(5;) & ferg
if Kp=K(RT)* where the symbols have Kp= KC(RT)X%;'T“ STSTehl el HIh & HHH
usual meaning then the value of x is : 31 TEd € @1 STEETA A Y x FT A
(assuming ideality) CAE
1 W 5
M 5 2
2 1 @ 1
G -1 G -1
1 1
— 4 —_ —
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73. In the reaction, 73. sifufsman Oe,
CHyCOOH__AH: 5 PCls 5 AleKOH o CH,COOH__AH: 5 PCls 5 AlcKOH -
the product C is : " foran vt CBaT B
(1) Ethylene (1) soEdN
(2)  Acetyl chloride (2) TfHEEA RINES
(3)  Acetaldehyde (3) Tfgctfeeers
(4) Acetylene (4) TEfedH
74. Sodium phenoxide when heated with CO, | 74. Hifeaw TS H IA T R 125°C W
under pressure at 125°C yields a product Cco, Y rfufsran & W S AT g g
which on acetylation produces C. 3H Tfafeetyd W foRan wa C g B
ONa 125° H* @ ONa 125° H*
> B > B
@ *CO 5 am P a0 © *CO 5am P Ao ©
The major product C would be : oSt w4 | foRan et C 8
OH OH
(1) @COOCH3 (1) @COOCHC%
O COCH;,4 O COCH;,
2) (2)
COOH COOH
O COCH,4 O COCH,4
®3) COOH (3) @COOH
OH OH
COCH,4 COCH,4
(4) (4)
COCH,4 COCH,4
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75. On heating an aliphatic primary amine

with chloroform and ethanolic potassium

hydroxide, the organic compound formed

is :

an alkyl cyanide
an alkyl isocyanide
an alkanol

an alkanediol

76. The correct statement for the molecule,

CsI3, is :

1)
()

®3)

it contains Cs3* and 1~ ions.

it contains Cs*, I~ and lattice I,

molecule.

it is a covalent molecule.

it contains Cs* and I, ions.

77. The equation which is balanced and

represents the correct product(s) is :

1)

(2)

()
(4)

[Mg(H,0)¢]2" + (EDTA)*~
excess NaOH 2+
[Mg(EDTA)]

+ 6H,0

CuSO, +4KCN—-K,[Cu(CN),]
+K,S0,

Li,O+2KCl - 2LiCl+K,0

[CoCI(NH,)5] T +5HT >Co?
+5NH; +CI~

75. Ufathfes gmul@@irw Q#Qﬁ%@ml Qﬁz

Tt Wi eReEaEs & WY TR
TR S AR AT 8 &

76.

77.

e Ukl ToammEe

T Ufohd ARIITIMRS

Toh Teehrre
T&h TehAeEd

Csl, 317 & ford wrened e 2

399 Cs3+ 3R~ 3 B B
THH Cs*, [~ 3R 1, ST & 2 |

T T TeHASIh! 3T T |
THH Cs* 3R I; A Bd €|

grieRor i Wferd € SR aend fshan el i
qaHE, T

(1)

[Mg(H,0)]2" + (EDTA)*~
NaOH 1 3T [Mg(EDTA)]2+

+ 6H,0

CuSO, +4KCN—K,[Cu(CN),]
+K,S0,

Li,O +2KCl — 2LiCl +K,O

[CoCI(NH3)5] T +5HT > Co?*
+5NH,; +Cl™
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78. For which of the following molecule

significant w20 ?

Cl

0 ©

Cl
OH

0 ©

OH

) Only (c)

) (c) and (d)
3) Only (a)

) (a) and (b)

~_~ o~~~
N

=~

CN

0 ©

CN

o ©

SH

79.

For the non - stoichiometre reaction
2A +B — C+D, the following kinetic data

were obtained in

experiments, all at 298 K.

three

separate

Initial Initial

Concentration [Concentration

Initial rate of
formation of C

(A) (B)

(mol L=S7)

0.1M 0.1M
0.1 M 02M
02M 0.1M

12 x 1073
1.2 x 1073
2.4 x 1073

The rate law for the formation of C is :

dc
dt
dc

@ G =KAl

@) =Kl B

d
(4) 3, =KAP [B]

=Kk[A] [B]?

78.

79.

e 4 e HSAENENSEIN

B ?
Cl CN
0w @ e ©
Cl CN
OH SH
0@ 0 ©
OH SH
(1) A (c)
(2) (o) 3R (d)
(3) e (a)
(4) (a) 3 (b)
e e efufshan 2A+B > C+D H
T gor AT | 298 K R 1 Tfaes stishs
EIT‘?Iﬁh_aTl'a :
URftyes [UrRfeer |C S99 hi YRS
qigu (A) [Higu (B) |[R (W@ L™S™)
0.1 M 0.1M [1.2 x 1073
0.1 M 02M |12 x 1073
02 M 01M [24 x 1073
arfafsran & o3 C 91 &1 <X fom &
de _ 2
(1) T k[A] [B]
de
(2) Tt =k[A]
dec
3) TS =Kk[A] [B]
dc
@ =k[A]? [B]
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80. Which series of reactions correctly
represents chemical relations related to TR 3R 59 AfiTen i TS Afafsmane
iron and its compound ? %! frefud wta €2
(1)  Fe M)Feclg’ heat, air 1)  Fe CIZ—IW>F6QSM>
FeCl, —2 - Fe FeCl, —2 Fe
(2) Fe O,, heat Fe3O4 CO, 600°C (2) Fe O,, ™ Fe3O4 CO, 600°C
FeO CO, 700°C Fe FeO CO, 700°C Fe
(3) FeMFeSOALM (3) Fe 93 HySO4 FeSO4 M}
Fe,(SOy4 )3 —2t . Fe Fe,(SOy4)3 — - Fe
FeSOy4 heat , Fe FeSOy4 ~— ™, Fe
81. Considering the basic strength of amines | 81. Scild et | THIAT =i &1F Ygfd & STIER
in aqueous solution, which one has the Frefafedl o 9 foas fad pK,, &1 H7 &
smallest pK, value ? Y T B ?
(1) (CHy)3N (1) (CHy)sN
(2) CgH;NH, (2) CgHsNH,
(3) (CHy),NH (3) (CHa),NH
(4) CH;NH, (4) CH3NH,
82. Which one of the following bases is not | 82. 7= &R # ¥ %1 T& DNA H & 91 a1 ?
present in DNA ?
(1) Cytosine (1) dTEedH
(2) Thymine (2) omEHH
(3)  Quinoline (3) foerR=
(4) Adenine (4) TfedH
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83. The correct set of four quantum numbers | 83.
for the valence electrons of rubidium atom % Ifad =R FaTeH TR H W B E
(z=37) is:
(1)511+l (1)511+l
4 7 7 2 /4 4 7 2
(2)501+l (2)501+l
4 4 7 2 /4 /4 7 2
(3)500+l 3)500+l
y Yy Yy 2 ( 7 Yy Yy 2
(4)510+l (4)51O+l
4 7 4 2 /4 7 4 2
84. The major organic compound formed by | 84. 1,1,1-— ;ISWl(léud &l Tooar I8et & 91
the reaction of 1, 1, 1— trichloroethane foFan W gl 9t T B oA SAiE
with silver powder is : AT B T
(1) 2 - Butyne (1) 2 -42r:A
(2) 2 - Butene 2) 2-gH
(3)  Acetylene (3) THfedH
(4) Ethene (4) 3
85. Given below are the half - cell reactions : | 85. = F g qa UFHAT T T € :
Mn?* +2e~— Mn ; E°= -1.18 V Mn?* +2e~— Mn ; E°= —1.18 V
2(Mn3+ +e~— Mn2%) ; E°= +151 V 2(Mn3* +e~— Mn2+) ; E°= +151 V
The E° for 3Mn2* — Mn +2Mn3* will be : 3Mn2t— Mn+2Mn3* & fa@ EC BT :
(1) —0.33 V; the reaction will not occur 1) —0.33V; stfafewan 78 3rf|
(2) —0.33 V; the reaction will occur (2) —033V; stfufsan Mt |
(3) —2.69 V; the reaction will not occur (3)  —2.69 V; tfafsran T8 BrMT |
(4) —2.69 V ; the reaction will occur (4) —2.69V ; stfufsan grft |
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86. The ratio of masses of oxygen and nitrogen | 86.
in a particular gaseous mixtureis1:4. The % TAM A AAA 1: 4§ 39 fagw H
ratio of number of their molecule is : STen! STT] W@ o1 STIUTd BT
(1) 1:8 1) 1:8
(2) 3:16 (2) 3:16
@ 1:4 (3) 1:4
4) 7:32 (4) 7:32
87. Which one is classified as a condensation | 87. T8 ¥ fhuwh! FHre-0vH dgaish HMT ST ?
polymer ?
(1) Teflon (1) HA™
(2)  Acrylonitrile (2) UfkarTseEa
(3) Dacron (3) THET
(4) Neoprene (4) frfE
88. Among the following oxoacids, the correct | 88. {71 TR oAl o ford orvat wifed a7 gemed
decreasing order of acid strength is : Hedl % BT
(1) HCO, > HCIO; > HCIO, > HOCI (1) HCO, > HCIO; > HCIO, > HOCI
(2) HdO, > HCIO, > HCIO; > HOCI (2) HdO, > HCIO, > HCIO; > HOCI
(3) HOCI > HCIO, > HCIO; > HCIO, (3) HOCI > HCIO, > HCIO, > HCIO,
(4) HCO, > HOCI > HCIO, > HCIO, (4) HCIO, > HOCI > HCIO, > HCIO,
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89. For complete combustion of ethanol,
C,H5OH(l) +30,(g) — 2CO,(g) +3H,O(l), C,H5;OH(I) +30,(g) — 2CO4(g) +3H,O(I),
the amount of heat produced as measured I FAINHRIY § A1faq S 25°C
in bomb calorimeter, is 1364.47 kJ mol ~1 1364.47 k] mol ~1 ¥ STIERIAT A g ST
at 25°C. Assuming ideality the Enthalpy T T, AH, BN
of combustion, A_H, for the reaction will
be :
(R=8.314 k] mol 1) (R=8.314 k] mol~ 1)
(1)  —1460.50 k] mol ~1 (1) —1460.50 kJ mol ~1
(2) —1350.50 k] mol 1 (2) —1350.50 k] mol 7!
(3) —1366.95 k] mol ~1 (3) —1366.95 k] mol ~1
(4) —1361.95 k] mol ~1 (4) —1361.95 k] mol !
90. The most suitable reagent for the | 90. R—-CH,-OH-—>R- CHO ¥ =gt 1 Ford
conversion of R—CH,—-OH—- R-CHO At EEEER AYH R BT ® -
is :
(1) CrO4 (1) CrO4
(2) PCC (Pyridinium Chlorochromate) (2) PCC (fuftEifmm Firsnme)
(3) KMnO, (3) KMnO,
4) K,Cr,0, 4)  KyCr0y
-00o0- -00o0-
SPACE FOR ROUGH WORK / T% &4 & [T S8
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Read the following instructions carefully :

Frerterfan Frdm e a R rNChse.in

1.

10.

11.

12.

13.

14.

15.

The candidates should fill in the required particulars
on the Test Booklet and Answer Sheet (Side-1) with
Blue/Black Ball Point Pen.

For writing/marking particulars on Side-2 of the
Answer Sheet, use Blue/Black Ball Point Pen only.

The candidates should not write their Roll Numbers
anywhere else (except in the specified space) on the
Test Booklet/ Answer Sheet.

Out of the four options given for each question, only
one option is the correct answer.

For each incorrect response, one-fourth (V) of the total
marks allotted to the question would be deducted from
the total score. No deduction from the total score,
however, will be made if no response is indicated for
an item in the Answer Sheet.

Handle the Test Booklet and Answer Sheet with care,
as under no circumstances (except for discrepancy in
Test Booklet Code and Answer Sheet Code), another set
will be provided.

The candidates are not allowed to do any rough work
or writing work on the Answer Sheet. All calculations/
writing work are to be done in the space provided for
this purpose in the Test Booklet itself, marked ‘Space
for Rough Work’. This space is given at the bottom of
each page and in one page (Page 39) at the end of the
booklet.

On completion of the test, the candidates must hand
over the Answer Sheet to the Invigilator on duty in the
Room/Hall. However, the candidates are allowed to
take away this Test Booklet with them.

Each candidate must show on demand his/her Admit
Card to the Invigilator.

No candidate, without special permission of the
Superintendent or Invigilator, should leave his/her
seat.

The candidates should not leave the Examination Hall
without handing over their Answer Sheet to the
Invigilator on duty and sign the Attendance Sheet
again. Cases where a candidate has not signed the
Attendance Sheet a second time will be deemed not to
have handed over the Answer Sheet and dealt with as
an unfair means case. The candidates are also required
to put their left hand THUMB impression in the space
provided in the Attendance Sheet.

Use of Electronic/Manual Calculator and any
Electronic Item like mobile phone, pager etc. is
prohibited.

The candidates are governed by all Rules and
Regulations of the JAB/Board with regard to their
conduct in the Examination Hall. All cases of unfair
means will be dealt with as per Rules and Regulations
of the JAB/Board.

No part of the Test Booklet and Answer Sheet shall be
detached under any circumstances.

Candidates are not allowed to carry any textual
material, printed or written, bits of papers, pager,
mobile phone, electronic device or any other material
except the Admit Card inside the examination
hall/room.

1.

10.

11.

12.

13.

14.

15.

TRieqfer w1 aden g oiR ST (gg-1) W Aifsa
et et/ et et wrge 979 & IR R

ST IH % gF-2 T faaw ferar/ #ifhd e o T dhaer
et/ @iet dicT WIS 97 1 T3 F |

TR qeh]/ S T W FEiRa e & st wianedt
ST STHHI T Hel Tel fad |

TAF 99 & ford fed 7 =R foeedi § 9 Fhaw te fasey
TRIT

YA T IV o Tl 36 T94 & e feifia ot it
¥ gep-witgrg (Va) 3 o A & § e ferg s |
7fg SR T3 § foHddl U9 1 9IS SAY el e T T, A
FAAMH A FIE 37 T kTS W |

e R T8 W T H EE® TAN B F R
Tt ot aRkfeefa & (Faer T8l gl Td ST 99 3
THd & Frar 1 Refy B Sig#7), gkl Wia JRas
3T TEl B ST |

IR TF R FiE ff T w71 fo@s &1 19 F3 o)
argafa TE § 1| Tt 7o U featd oh sk, wRie iR
H fayifiq s =1 f T =l & fow s’ g AifeRa
®, W T SIwm | 9% ST YAsh g8 W A i 37 iR
it o 310 B T Y8 W (TP 39) & TE T

e T B W, THeTeff et/ 7id Sed | 9d S 0
el Fiersr 1 otawg i §1 udiemelt U WY 39
AT YfAehT Bl & ST Wehd €|

T T W I wrenedt et b sTan yae e femd |

sreftereh o1 fierer ot fasiw stAfd & form @ig wdemedt
STIT T A SIS |

FriE fRiers &1 3191 ST 1A fou fomn we sufeafa 7=
TR AN EATeR foRu for g wiiamedt wdien efct el S |
Ffe fordt et 3 ot IR Iufeafa o3 W gxder T&
foru @ =re w Se R SEA SR 99 TR dern § SR
ST |IEH AR ot & [T ST | udtemedt 3rum |t
TY o IS 1 9T Sufeerfa o ¥ feu T T w
1YY T |

TR oh/ ST Id qeheieh U8 HIeEd hid, TS 3T
S fordt serarifen SURToT =61 TN afsia 1

e B | SRl o fore qhenefl S.ua. /e & gt
i wal fafemi gra frafha 291 efed @1em wm s
[ ATl 1 Heen ST, /s1e & i ud fafrawi &
STTHR BT |

fordt oft fearfa o adian gident qen ST 931 1 &S i AW
ST T8l fohar STaam |

TRIgTelt GRT TS hel/EA W YA IS o el
foRdl off Yo T UTgT W, Hfgd o1 gtarad,
HITS i qreal, TS, HiaTgel i 9t fondt oft v
% THAEIeh SURTUT a1 fehdt 37T WehTX ahi |THRIT
T S WM T SYLNT FTA it AL T &
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FIITJEE Solutions to JEEMAIN -2014

Test Booklet Code

PAPER: PHYSICS, MATHEMATICS & CHEMISTRY

Important Instructions:

1. The test is of 3 hours duration.
2. The Test Booklet consists of 90 questions. The maximum marks are 360.

3. There are three parts in the question paper A, B, C consisting of Physics, Mathematics and Chemistry
having 30 questions in each part of equal weightage. Each question is allotted 4 four) marks for correct
response.

4. Candidates will be awarded marks as stated above in instruction No. 3 for correct response of each
question. 1/4) one fourth) marks will be deducted for indicating incorrect response of each question. No
deduction from the total score will be made if no response is indicated for an item in the answer sheet.

5. There is only one correct response for each question. Filling up more than one response in each question
will be treated as wrong response and marks for wrong response will be deducted accordingly as per
instruction 4 above.
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Sol.

Sol.

Sol.

LRy learncbse.in

The pressure that has to be applied to the ends of a steel wire of length 10 cm to keep its length constant
when its temperature is raised by 100°C is :
For steel Young’s modulus is 2x10 "' N m ? and coefficient of thermal expansion is 1.1x10° K™

1 22x10"Pa 2 22x10°Pa
3 22x10°Pa 4 22x10°Pa
3
F F F
r — | «——
0.10 x 1.1 x 10° x 100 = —A_—x0.10
2x10
F 5 1
X:Pressure: 1.1 x 107 x 100 x 2 x 10
=22x10°Pa
A conductor lies along the z-axis at—1.5 <z<1.5mand z
carries a fixed current of 10.0 A in —a, direction see 15 b
figure. For a field B=3.0x10"*e** a, T, find the . \l/ !
power required to move the conductor at constant speed o>
tox=2.0m,y=0min5 x 10~ s. Assume parallel ) y
motion along the x-axis T|] B
1 1485W 2 297TW 20| ]
3 157TW 4 29TW ] D -5
» e
-
4
_ Work Done _ [ Fax [ 1bBdx
Time t t
[71033 10xe * ds*
- 5%107
5[ -02x 2
20 e ) gf1—e 297w
5x107 =02 ],

A bob of mass m attached to an inextensible string of length 7 is suspended from a vertical support. The
bob rotates in a horizontal circle with an angular speed ® rad/s about the vertical. About the point of
suspension :

angular momentum changes in direction but not in magnitude.

angular momentum changes both in direction and magnitude.

angular momentum is conserved.

angular momentum changes in magnitude but not in direction.

[_”v—a-hwl\)—‘

changes in direction not in magnitude

The current voltage relation of diode is given by [ = ¢ 1000VT _ 1 mA, where the applied voltage V is in

volts and the temperature T is in degree Kelvin. If a student makes an error measuring = 0.01 V while
measuring the current of 5 mA at 300 K, what will be the error in the value of current in mA ?

1 05mA 2  0.05mA
3 02mA 4 0.02mA
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Sol.

Sol.

Sol.
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1000X

Again, [=e T -1
ﬂ 1000V 1000

T

dv T
1000
ar =19 gy
Using 1
1000 60 60

Al=——x6x0.01=—=——-=0.2mA
T T 300

An open glass tube is immersed in mercury in such a way that a length of 8 cm extends above the mercury
level. The open end of the tube is then closed and sealed and the tube is raised vertically up by additional 46
cm. What will be length of the air column above mercury in the tube now? Atmospheric pressure = 76 cm

of Hg
1 38cm 2 6cm
3 1l6cm 4 22cm
3
76 8 =54 -x76 —x
air
x =38 cm I
Length of air column =54 — 38 = 16 cm 46+8=54 |

Match List-I Electromagnetic wave type with List-II Its association / application and select the correct
option from the choices given below the lists:

List -1 List — 1T
a Infrared waves i) To treat muscular strain
b Radio waves ii) For broadcasting
c X-rays i) To detect fracture of bones
d Ultraviolet rays v Absorbed by the ozone layer of the atmosphere
a b c d
1 i) i) i) v
2 i) i) ii) iv
3 v iii) i) i)
4 i) i) iv iii)
2

Infrared waves — To treat muscular strain

radio waves — for broadcasting

X-rays — To detect fracture of bones

Ultraviolet rays — Absorbed by the ozone layer of the atmosphere;

A parallel plate capacitor is made of two circular plates separated by a distance of 5 mm and with a
dielectric of dielectric constant 2.2 between them. When the electric field in the dielectric is 3 x 10* V/m,
the charge density of the positive plate will be close to :

1 3x10*C/m’ 2 6x10°C/m’
3 6x107 C/m’ 4 3x107C/m’
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Sol.

Sol.

Sol.

10.

Sol.

3 learncbse.in

By formula of electric field between the plates of a capacitor E = °
80

= o=EKeg, =3x10"x2.2x8.85x107"

=6.6x8.85x10°°
=5841x10"
~6x107 C/m?

A student measured the length of a rod and wrote it as 3.50 cm. Which instrument did he use to measure it?

1 A screw gauge having 100 divisions in the circular scale and pitch as 1 mm.

2 A screw gauge having 50 divisions in the circular scale and pitch as 1 mm.

3 A meter scale.

4 A vernier calliper where the 10 divisions in vernier scale matches with 9 division in main scale and
main scale has 10 divisions in 1 cm.

4

Least count of vernier calliper is %mm =0.1 mm=0.01 cm

Four particles, each of mass M and equidistant from each other, move along a circle of radius R under the
action of their mutual gravitational attraction. The speed of each particle is :

1 /G—M1+2\E 2 l/G—l\/[1+2\/5
R 2\ R

3 M 4 oz SM
R R

2
Net force on any one particle
= GM” + GM” cos45° + f
2R 2 R 2 R ¥ 2
R
R’ |4 2
This force will be equal to centripetal force so

Mu’ _GM2{1+2\/§}

cos45°

45°

M
V///

M M
uk
M

45°

c

R R’ 4

u= @[Hzﬁ] =l\/%2 ¢ 4
4R 2\ R

In a large building, there are 15 bulbs of 40 W, 5 bulbs of 100 W, 5 fans of 80 W and 1 heater of 1kW. The
voltage of the electric mains is 220 V. The minimum capacity of the main fuse of the building will be :

1 12A 2 14A
3 8A 4 10A
1

Item No. Power

40 W bulb 15 600 Watt

100 Whbulb 5 500 Watt

80 W fan 5 400 Watt

1000 W heater 1 1000 Watt

Total Wattage = 2500 Watt

So current capacity i = P _2500 = 125 =11.36 = 12 Amp.

Vo220 11
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11. A particle moves with simple harmonic motion in a straight line. In first t s| @@sﬁlﬂﬁ ot et i Iﬂels
a distance a, and in next 1 s it travels 2a, in same direction, then :

1 amplitude of motion is 4a
3 amplitude of motion is 3a

Sol. 2

2 time period of oscillations is 6
4 time period of oscillations is 8 1

Al —cosot =a
Al — cos2mt =3a

a
cosot=|1—-—
( A)
cos 2mT = (1—3—aj
A

2
2(1—3] —1=1-2
A A

3a

Solving the equation

a_1
A 2
A=2a

N | —

COS OT =

T=61

12. The coercivity of a small magnet where the ferromagnet gets demagnetized is 3 x 10> Am™'. The current
required to be passed in a solenoid of length 10 cm and number of turns 100, so that the magnet gets
demagnetized when inside the solenoid, is:

13A

330 mA
Sol. 1

HoH = pyni

2 6A
4 60 mA

3x10° :@xi:ﬂ:SA
0.1

13. The forward biased diode connection is:

1

2V 2 _

3 +2V — 4 - _
4[>'_'VVW\'£ 3’V‘Dl—wvv\,i/
Sol. 3
By diagram
14. During the propagation of electromagnetic waves in a medium:

1 Electric energy density is equal to the magnetic energy density.
2 Both electric and magnetic energy densities are zero.

Sol.

15.

3 Electric energy density is double of the magnetic energy density.
4  Electric energy density is half of the magnetic energy density.
1

In the circuit shown here, the point ‘C’ is kept connected to point A » C R

‘A’ till the current flowing through the circuit becomes constant. ——WW\—
Afterward, suddenly, point ‘C’ is disconnected from point ‘A’ and B
connected to point ‘B’ at time t = 0. Ratio of the voltage across ~—
resistance and the inductor at t = L/R will be equal to :

l-¢
e

3 — 41

website: wwuw.fiitjee.com.
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Sol.

16.

Sol.

17.

Sol.

18.

Sol.

4 learncbse.in

Since resistance and inductor are in parallel, so ratio will be 1.

A mass ‘m’ is supported by a massless string wound around a uniform

hollow cylinder of mass m and radius R. If the string does not slip on the
cylinder, with what acceleration will the mass fall on release? h
5S¢ m
1 6 2g
; 28 4 &
3 2 o] m
4
For the mass m,
mg—T=ma
for the cylinder,
TR =mR’> =
R
= T=ma
= mg=2ma
= a=g/2
One mole of diatomic ideal gas undergoes a cyclic process ABC as B
shown in figure. The process BC is adiabatic. The temperatures at A, B 200 K
and C are 400 K, 800 K and 600 K respectively. Choose the correct P
statement:
1 The change in internal energy in the process AB is =350 R. A 600CK
2 The change in internal energy in the process BC is =500 R. 400 K
3 The change in internal energy in whole cyclic process is 250 R. vV
4 The change in internal energy in the process CA is 700 R.
2

AU,, =nC,T , T | = x&éﬁ 400Y1000 R

AU,.=nC,T . T ] = x&é}; 8003500 R —

AU 0

total

AU, =nC,T , T d = xfé% 6003500 R —

From a tower of height H, a particle is thrown vertically upwards with a speed u. The time taken by the
particle, to hit the ground, is n times that taken by it to reach the highest point of its path. The relation
between H, u and n is:

12gH=nu n -2 2gH=n -2u°’
32gH=n *u’ 4gH=n -2%°
1
Time to reach the maximum height

u
t, =—

g

If t; be the time taken to hit the ground
1
-H =ut, - et?

But t, = nt; given
2.2
— _HogM_ 1 nu
g 2 g

= 2gH=nu’n -2
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19. A thin convex lens made from crown glass ( j has focal length f. Whl:et@ \Eﬂlg p SVQ dllfnent
5
3

liquids having refractive indices 5 and —, it has the focal lengths f; and f, respectively. The correct

relation between the focal lengths is:

1 f ,>fand f; becomes negative 2 f | and f, both become negative

3 fi=f<f 4 f | >fand f, becomes negative
Sol. 4

f, Iu—

20. Three rods of Copper, Brass and Steel are welded together to from a Y —shaped structure. Area of cross —
section of each rod = 4 cm’. End of copper rod is maintained at 100°C where as ends of brass and steel are
kept at 0°C. Lengths of the copper, brass and steel rods are 46, 13 and 12 cms respectively. The rods are
thermally insulated from surroundings except at ends. Thermal conductivities of copper, brass and steel are
0.92,0.26 and 0.12 CGS units respectively. Rate of heat flow through copper rod is :

1 4.8 cal/s 2 6.0 cal/s
3 1.2 cal/s 424 calls
Sol. 1
dQ, _dQ, A dQ,
dt dt dt
0.92100 -T _ 0.26T —00.1+2T 0 -
46 13 12
= T =40°C
&: 0.92x4100 —40 4.8 calls
dt 40
0°C 0°C
21. A pipe of length 85 cm is closed from one end. Find the number of possible natural oscillations of air
column in the pipe whose frequencies lie below 1250 Hz. The velocity of sound in air is 340 m/s.
16 24
312 48
Sol. 1
In fundamental mode
A “ l’
2083 V|0=0.85=)/4
A=4x0.85 v
f=v/h= 340
4%0.85
=100 Hz.

Possible frequencies = 100 Hz, 300 Hz, 500 hz, 700 Hz, 900 Hz 1100 lg &(-) V4 .
fearrictse.in
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22.

Sol.

23.

Sol.

24.

Sol.

25.

There is a circular tube in a vertical plane. Two liquids which do not mix I eda [ AN
and of densities d; and d, are filled in the tube. Each liquid subtends 90°
angle at centre. Radius joining their interface makes an angle a with
vertical. ratio d,/d, is

| 1+tana B 1+sina d
l—tano 1—cosa
3 1+s%not D) 1+ cosa
1-sina 1-cosa
d;
1
P, =Py

Py +djgRcos a-sina=P (+ d,gRcos a + sina
d, cosa+sino l+tana

d, coso-sina l-tano

A green light is incident from the water to the air — water interface at the critical angle 6. Select the

correct statement

1 The spectrum of visible light whose frequency is more than that of green light will come out to the air
medium.

2 The entire spectrum of visible light will come out of the water at various angles to the normal.

3 The entire spectrum of visible light will come out of the water at an angle of 90° to the normal.

4  The spectrum of visible light whose frequency is less than that of green light will come out to the air
medium.

4

As frequency of visible light increases refractive index increases. With the increase of refractive index

critical angle decreases. So that light having frequency greater than green will get total internal reflection

and the light having frequency less than green will pass to air.

Hydrogen H', Deuterium H?, singly ionised Helium ,He* " and doubly ionised lithium ,Li® ""all have
one electron around the nucleus. Consider an electron transition from n =2 to n = 1. If the wave lengths of
emitted radiation are A;, A, A; and A, respectively then approximately which one of the following is
correct?

1 7\.1 = 7\,2 = 47\.3 = 97\.4 2 7\41 = 27\,2 = 37\'3 = 47\'4
34 7\,1:27\,2:27\.3:7\,4 4 7\41:27\42:27\'3:7\'4
1
1 1 1
=R ———
= ()
4
3RZ’
=
3R
4
A= —
? 3R
_ 4
2R
4
Ay = ——
Y 27R

= M=A=4A;=9)y

The radiation corresponding to 3 — 2 transition of hydrogen atom falls on a metal surface to produce
photoelectrons. These electrons are made to enter a magnetic field of 3 x 10™*T. If the radius of the largest
circular path followed by these electrons is 10.0 mm, the work function of the metal is close to :

10.8eV 21.6eV

31. 8eV 41.1eV

learncbse.in

FIITIJEE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942
website: wwuw.fiitjee.com.



JEE-MAIN-2014-PMC-9

Sol.

26.

Sol.

27.

Sol.

28.

Sol.

4 learncbse.in

mv = gBR

2
KBy = mzv— —0.8¢V
m

hv=13.6 11
4 9
W =hv - KEAmax)
=13.6 i—0.8=1.16:V
36

A block of mass m is placed on a surface with a vertical cross section given by y = x/6. If the coefficient
of friction is 0.5, the maximum height above the ground at which the block can be placed without slipping
is

mg sin 6 = umg cosO

tan0=p

dy 1

—=tanO=p=—
X H 2

X2

1
—, x=%1
2 2

y=—m.

When a rubber-band is stretched by a distance x, it exerts a restoring force of magnitude F = ax + bx” where
a and b are constants. The work done in stretching the unstretched rubber band by L is :

al’? bl 1(al*> bl
1 =+= 2 - =4+ =
2 3 202 3
3alL 2+bL} 4 %aL2+bL3
1
F=ax +bx’
dw = Fdx

W= j'ax +bx Ux

0

2 3
w= Ak bbb
23

On heating water, bubbles being formed at the bottom of the vessel detach and
rise. Take the bubbles to be spheres of radius R and making a circular contact
of radius r with the bottom of the vessel. If r < <R, and the surface tension of
water is T, value of r just before bubbles detach is : density of water is p,

1 RZ Pw8 7 R2 ,3pwg
T T

3 R2 P8 4 RZ P8
3T 6T

None
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29.

Sol.

30.

Sol.

rncbse.in

2 nir Tsin 0= %nRSpw.g

r 4
T x —x2nr =—nR°®
R 3 Pw8

r2 — ER4pwg
3 T
2
r=R2 P8
3T

Two beams, A and B, of plane polarized light with mutually perpendicular planes of polarization are seen
through a polaroid. From the position when the beam A has maximum intensity and beam B has zero
intensity, a rotation of Polaroid through 30 ° makes the two beams appear equally bright. If the initial
intensities of the two beams are I, and Iy respectively, then I,/Ig equals :

11 21/3
33 43/2
2

IN cos*30 = Is c0s’60

I, 1

I, 3

Assume that an electric field E = 30x’i exists in space. Then the potential difference V, — Vo, where Vg is
the potential at the origin and V4 the potential at x =2 m is :

1 -807 2807
31207 4 —1207
None

E =30x%

dv:——jE.dx

Vf dv = —j30X2dX
Vo 0

VA—V() =—80 Volt
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31.

Sol.

32.

Sol.

33.

Sol.

[Note:

34.

PART - B: MATHEMATICS Selll8eSEaly

The image of the line x—1:y1—3:2—54 in the plane 2x — y +z + 3 = 0 is the line
x+3:y—5:z—2 ) x+3:y—5:z+2
3 1 -5 -3 -1 5
3 x—3:y+5:z—2 4 x—3:y+5:z—2
3 1 =5 -3 -1 5
1

Line is parallel to plane
Image of 1,3,41is —3,5,2.

If the coefficients of x* and x* in the expansion of 1 + ax +bx* 1 —2x '® in powers of x are both zero, then
a, b is equal to

1 (16,Ej 2 (14,@j
3 3

3 (14,2) 4 (16,2)
3 3

4
11 —2x Braxl —2x B+bx’1 —2x 18

Coefficient of x* : 2 *"Cy+a-22"%C,+b -2 "C,=0
4x 17x16

3x2
Coefficient of x*: —2 *18C,+a 2318C;+b-22"C,=0

By i @R

4x20 -2a?+b=o o i)

From equation i) and ii), we get
4(17X8—2oj+2a(ﬁ—£):0
3 3 2
(17><8—60j 2a -19

4 +
3 6

a_4><76><6

3x2x19

=a=16

_ 2x16x16_80:23£

=b

If a € R and the equation -3 x — [x] *+2 x - [x] + a’ =0 where [ x] denotes the greatest integer < x has
no integral solution, then all possible values of a lie in the interval

1 -1,0 u0,1 21,2

3 -2,-1 4 —o0,-2 U2, ©

1

a’ =3t -2t

For non-integral solution

0<a’<l1 ; 1
ae —1,0 UO, 1. !

It is assumed that a real solution of given equation exists.] 0,0 \\_/ 2/3,0

I ) .
If [axb bx¢ ¢xa|=r[abe] , thenisequal to

12 23
30 41
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Sol.

35.

Sol.

36.

Sol.

37.

Sol.

4
[ﬁxf) bx¢ Exﬁ] =[5 b 5]2
A=1.

The variance of first 50 even natural numbers is

833
4

1

3437 4 B7

learncbse.in

A bird is sitting on the top of a vertical pole 20 m high and its elevation from a point O on the ground is
45°. 1t flies off horizontally straight away from the point O. After one second, the elevation of the bird from

O is reduced to 30°. Then the speed in m/s of the bird is

1 40 V2-1

4

tan30°= 20 :L
20+x  +f3

20+x =203

x =20 \3-1

= Speed is 20 J3-1 misec.

U
The integral I\/ 1+4sin? % —4sin % dx equals
0

1 n-4
3 4/3-4
4
1=j\/1+4sin2§—4sin3 dx
2 2
0
- jl—zsini dx
2

0

n/3 T
- Hl—zsmij dx + j(zsini—lj dx

2 2
0 /3

2 40 3-\2
3 2042 4 20 3-1

(V)
By
IS
I
&

S
i
&1
|
i
|
w3

y=2sin x/2

I
3
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38.

Sol.

39.

Sol.

40.

Sol.

41.

Sol.

= [x+4cos§j
2

learncbse.in

2 equivalentto ~p <> q

/3

= _E+8.£_4

3 2
= 43-4-%
The statement ~p <> ~q is
1 equivalenttop <> q
3 a tautology 4 a fallacy
1
P q ~q peo~q |[~p ©~q |peq
T T F F T T
T F T T F F
F T F T F F
F F T F T T

If A is an 3 x 3 non-singular matrix such that AA’ = A’A and B = A™'A’, then BB equals

1 1+B
3B !
2

B=A"'A"= AB=A’

ABB'=A'B'=BA '=A 'A’A'=A 'AA' "= A,

= BB'=1

The integral J(l +x— 1

If z is a complex number such that |z| > 2, then the minimum value of

5
lisequalto —
q 2

3 is strictly greater than

2
Iz > 2

=

1
z+—
2

1
|z|—H > ‘2—1
2 2

3
>—.
2

X+— .
e *dx isequal to

2 1
4B

2 xe
4 —xe

1
Z4+—
2

2 lies in the interval 1, 2

4 is strictly greater than % but less than %
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42.

Sol.

43.

Sol.

44,

Sol.

learncbse.in

Hence, minimum distance between z and (—%, 0) is %

. . . 1 .
If g is the inverse of a function fand /' x = —> then g’ x is equal to
I+x

11+ % 25 &

3 — L 4 1+{g x|

1+{g x }5

5

4
fgx=x
fgxg
gx= 1+ gx

!

x=1

3 1+ /11 df
Ifa,p=0,andf n= o"+p"and [1+f11 BDf 3 +f |=K1-a’1 -B*a-p?thenKis
I+f2)1 B 4)+f

equal to
1 off 2 '
op
31 4 -1
3
3 I+a+p 1+0L2+[32

I+a+p 1+oc2+[?)2 1+0L3+[33
l+oc2+[32 1+0.3+B3 1+a4+[34

(S O T S Y A R 0 [
a Bl o o= a-1 PB-I
1 o? B B B 1l a®-1 p2-1
= a-1B'-1-B-1 o’—1"7
=a-1°p=12a-B*=k=1

Il
—

T 4
Let fx x = by sin® x+cos* x wherex € Rand k> 1. Then fy x — f x equals

- 2 1
6 3
3l 4L
4 12
4

. 1 .
" sin* x + cos* x 5 sin® x + cos® x

- 4 4 .
3 sin* x +cos* x —2 sin® x +cos® x
12
< 2 2 =2 2
3 1-2sin" xcos"x —2 1-3sin” Xxcos” X

12
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45.

Sol.

46.

Sol.

47.

Sol.

Let o and P be the roots of equation px* + gx + r=0, p # 0. If p, g, r are |1neAar;1Q G—ZDES—Q, 'Hlemhe
o

value of |a — B is

el , 27
9 9

, V34 , 23
9 9

4

14_1:4

o

2q=p+r

=>-2 atpf=1+ of

Equation having roots o, B is 9x* + 4x — 1 =0

o = 216436

2%x9

24/13
loo =B = —.
9
Let A and B be two events such that P 4U B :%,P ANB :% and P 4 :%,where A stands for the

complement of the event A. Then the events A and B are
1 mutually exclusive and independent 2 equally likely but not in dependent
3 independent but not equally likely 4 independent and equally likely

PA UB=PA+PB -PA nB=

| W

If fand g are differentiable functions in [0, 1] satisfying f0 =2= gl, g0=0and f1 =6, then for some
cel0, 1]

12 fle= g'c 2 2f'c=3 g'c
3 flc= g'c 4 flc=2 g'c
4

Lethf=fx —2gx

ashO=hl=2

Hence, using Rolle’s theorem

h'c=0

=fc=2g 'c
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48.

Sol.

49.

Sol.

50.

Sol.

51.

Sol.

Let the population of rabbits surviving at a time ¢ be govemeci @aﬁn@@@egmon

dpt 1
:Ep t —200.Ifp0 =100, then p ¢equals

dt
1400 —300¢" 2300 —200e"?
3600 — 500" 4400 -300e"?
1
dp _p-400
dt 2

d__Ly
p—400 2

In |p — 400| = %t+c

att=0,p=100

In300=c

n p—400‘:£
300 2

= |p — 400| = 300 "
= 400 — p =300 ¢"* as p < 400
= p=400-300¢"

Let C be the circle with centre at 1, 1 and radius = 1. If T is the circle centred at 0, y , passing through
origin and touching the circle C externally, then the radius of T is equal to

3 3
1 = 2 —

NG 2
3l 41

2 4
4

According to the figure
l+y =1 —y?+1 y>0

=>y=—
Y7y

0,y

The area of the region described by A= { x,y: x¥*+y*<land)y*<1—x}is

p L4 , IT_4

2 3 2 3

E_g 4 E_}_%

2 3 2 3
1

1

:lxn+2_|.\/1—xdx

2 0 [ 14 123
:£+i /TC/4/

Let a, b, ¢ and d be non-zero numbers. If the point of intersection of the lines 4ax + 2ay + ¢ = 0 and 5bx +
2by + d =0 lies in the fourth quadrant and is equidistant from the two axes then

12 bc—3ad=0 22 bc+3ad=0
33 bc—2ad=0 43 bc+2ad=0
3

Let point of intersection is h, —h I e a rn C b S e i n
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52.

Sol.

53.

Sol.

54.

Sol.

55.

Sol.

5bh—-2bh+d=0

:Fmaﬂﬁzo learncbse.in

So, Lo _d
2a 3b
3bc—-2ad=0

Let PS be the median of the triangle with vertices P2, 2, Q(6, —1 and R7, 3. The equation of the line
passing through 1, —1 and parallel to PS is

14 x-7y-11=0 22 x+9+7=0

34 x+T7y+3=0 42 x-9y-11=0

2

S(E 1),P2,2
2
2
Slope = ——
P 9

y+1 E
x—1

9y +9+2x-2=0
2x+9y+7=0

Equation will be

sin mcos® x
lim ————— is equal to
x—0 X
" 21
2
3 —x 4 7
4

sin mcos® x
lim

x—0 Xz

sin m—msin® x
= lim

x—0 X2

. ) .
Sin 1TSsIn~ X msin? x
X

= lim

=2 2
x>0 sin” X X

IfX={4"-3n-1:neN}andY={9 n—1: n e N}, where N is the set of natural numbers, then XUY

is equal to

IN 2Y -X
3 X 4Y

4

Set X contains elements of the form

4" -3n—-1=1+4+3 "-3n-1

=3"+"C, ;3" .03

=93 2+"C, 3" . +"C,

Set X has natural numbers which are multiples of 9 not all)
Set Y has all multiples of 9

XuY=Y

The locus of the foot of perpendicular drawn from the centre of the ellipse x* + 3)* = 6 on any tangent to it
is

1 X—yi=e’+2)’ 2 Xy i=e-2)°
3 X4y =6 +2)’ 4 X+yPi=ex’-2)°
3

Let the foot of perpendicular be Ph, k
Equation of tangent with slope m passing Ph, k is
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56.

Sol.

57.

Sol.

58.

Sol.

y:mxim Wherem:—E |earanse'|n
’ k

6h’ h* +k°
= |—+2=
k? k
6h* + 2k =h >+ ?
So required locus is 6x* + 2y’ =x > +y* 2.

Three positive numbers from an increasing G.P. If the middle term in this G.P. is doubled, the new numbers
are in A.P. Then the common ratio of the G.P. is

1 2+43 2 3+42
3 2-43 4 2443
4

Let numbers be  a, ar, ar’
Now,22ar=a+ar > [a#0]
=d4r=1+r

=>r—4r+1=0

=r=2+3

r=2+3 Positive value

If10 °+211 '"10 *+3 11210 "+....+1011 °=%k10 °, then k is equal to

121 p Al
10 100
3100 4110
3
S=10°+2-11"-10*+...+10-11°
%«S: 1108+ ... +9.-11°+ 11"

= - %8:109+111 0% 112107 +...+11° =117

10
o) -
10

:—iszlo"’ —11‘°:>—iS:11'°—10'°-11‘°
10 m_, 10
10
S=10"
S=100-10°
= k= 100.

The angle between the lines whose direction cosines satisfy the equations / + m + n =0 and I* = m” + n* is

1 2

ala w3
Nola ~3

3

1
lI=—m-n
2 2 _
m +n =m+n
=>mn=0

2

So possibilities are (—L L, 0) or (__, 0,

2" 2

= cos 0=

N | —

=0=1.
3
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59. The slope of the line touching both the parabolas y* = 4x and x* = —32y is | earnc b Se. | N

. 2 3
2 2
3 1 4 2
8 3
Sol. 1
Equation of tangent at A t 2 21) ]
yt=x +t* is tangent to x> + 32y =0 at B y* = 4x
=x+32 (%HJ:O
1 At ?, 2t)
=>x+ Tx+32t=0
2 B
= (%j -4 32t =0
= 32[%—40 =0
t xX° =-32y

SP=8=t=2.

= Slope of tangent is %:%
60. If x =—1 and x = 2 are extreme points of fx = alog x| + Bx* + x, then
1 1
I a=-6,=— 2 a=-6,p=-—
b 2 b 2
3 OL:2[3:—l 4 OL:2[3:l
’ 2 o2

Sol. 3
fx= 2+2[3x-i—1
X

2Bx* + x + o = 0 has roots —1 and 2
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61.

Sol.

62.

Sol.

63.

Sol.

64.

Sol.

g [earncbse.in

Which one of the following properties is not shown by NO?
1 It combines with oxygen to form nitrogen dioxide

2 It’s bond order is 2.5

3 Itis diamagnetic in gaseous state

4  Itis a neutral oxide

3

NO is paramagnetic in gaseous state due to the presence of unpaired electron in its structure.

If Z is a compressibility factor, van der Waals equation at low pressure can be written as:

| z-1-fb 2 71420
RT RT

3 z-1+3L 4 Z=1-—2
Pb VRT

4
1’123
(P"l‘?j V—-nb =nRT
For 1 mole, [P+12J V-b =RT
A4
a ab
PV=RT+Pb-—+—
V Vv

at low pressure, terms Pb & \a/_‘t; will be negligible as compared to RT.

So, PV=RT -2~
v

Z=1-—2
RTV
The metal that cannot be obtained by electrolysis of an aqueous solution of its salts is:
1 Cu 2 Cr
3 Ag 4 Ca
4

During the electrolysis of aqueous solution of s-block elements, H, gas is obtained at cathode.

Resistance of 0.2 M solution of an electrolyte is 50 Q. The specific conductance of the solution is 1.4 S m™.

The resistance of 0.5 M solution of the same electrolyte is 280 Q2. The molar conductivity of 0.5 M solution
of the electrolyte in S m* mol™ is:

1 5x10° 2 5x10
3 5x10* 4 5x10°
3
50=i><£
A
50 Lxﬁ
14 A
£=70m"
A
280:ix7o
K
lo 1
K=—Sm
3
A :lx(_loooj 107 m
4\ M
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65.

Sol.

66.

Sol.

67.

Sol.

1 1000
=—X

4705
= 500x107° =5x10"*Sm? mol™

learncbse.in

x107°

CsCl crystallises in body centred cubic lattice. If ‘a’ is its edge length then which of the following
expressions is correct?

N

S S Ta 2 . tr, = J3a
3 =3 4 _3a

g T =92 T ¥ = ?
1

L . . . S a
In CsCl structure, Cs” ion is in contact with Cl ion at the nearest distance which is equal to V3 5

Ccr

Consider separate solutions of 0.500 M C,HsOH(aq, 0.100 M Mg ;PO 4 aq, 0.250 M KBraq  and 0.125
M Na;PO,aq at 25 °C. Which statement is true about these solutions, assuming all salts to be strong
electrolytes?

1 0.125 M Na;PO,aq has the highest osmotic pressure.

2 0.500 M C,H;OH(aq has the highest osmotic pressure.

3 They all have the same osmotic pressure.

4 0.100 M Mg;PO 4 »aq has the highest osmotic pressure.

3

For C,HsOH, t=1 x 0.5 x RT

For KBr, 1t =2 x 0.25 x RT

FOI'ng,PO 42, = 5x0.1 xRT

For Na;PO4, m=4x 0.125 x RT

So, all are isotonic solutions.

In which of the following reactions H,O, acts as a reducing agent?
a H,0,+2H"+2¢"——2H,0

b H,0,-2¢ ——0,+2H"

¢ H,0,+2¢ ——20H"

d H,0,+20H -2¢ —— 0O, +2H,0

1 ac 2 b,d
3 ab 4 ¢,d
2

A reducing agent loses electrons during redox reaction.
Hence b, d is correct.
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68.

Sol.

69.

Sol.

70.

Sol.

71.

Sol.

72.

Sol.

In S\2 reactions, the correct order of reactivity for the following compoundl;e arnc b Se. | N
CH}CI, CH3CH2C1, CH 3 2CHC1 and CH 3 3CC1 Is:

1 CH;CH,Cl> CH;Cl>CH ; ,CHCI > CH ; ;CCl
CH ; ,CHC1 > CH;CH,CI > CH;Cl > CH ; 5CCl
CH;Cl > CH ; ,CHCI > CH;CH,Cl > CH ; 5CCl
CH;Cl > CH;CH,C1> CH ; ,CHCI > CH ; ;CCl

[ NSNS I 8]

1
steric over crowding in transition state

Rateof S, 2 reaction o

The octahedral complex of a metal ion M*" with four monodentate ligands L;, L,, Ly and L, absorb
wavelengths in the region of red, green, yellow and blue, respectively. The increasing order of ligand
strength of the four ligands is:

1 Ly<L,<L4<L; 2 Li<L,<L4y<L4
3 Ly<Li<L, <L 4 Li<Lz<L,<L4
4

Strong field ligands cause higher magnitude of crystal field splitting which is accompanied by the
absorption of higher energy radiation.
VIBG YOR

decreasing energy

For the estimation of nitrogen, 1.4 g of organic compound was digested by Kjeldahl method and the

evolved ammonia was absorbed in 60 mL of % sulphuric acid. The unreacted acid required 20 ml of %

sodium hydroxide for complete neutralization. The percentage of nitrogen in the compound is:

1 3% 3 5%
3 6% 4 10%
4

1.4 x milliequivalents of acid consumed

% of N=
’ mass of organic compound

Meq of acid consumed = 60><i><2 - 20><i><1
10 10

=10

1.4x10

% of N= 10%

The equivalent conductance of NaCl at concentration C and at infinite dilution are A¢ and A, respectively.
The correct relationship between Ac and A, is given as:
where the constant B is positive

1 Ae=Xi.-B 4/C 2 he=A,+tB 4C
3 Ac=A,+tBC 4 Ac=Ai,-BC
1
According to Debye Huckel’s Theory for a strong electrolyte,
Ac =M, —BJC
For the reaction, SO, . +%O2 . =S80, g if Kp = KcRT ™ where the symbols have usual meaning then
the value of x is: assuming ideality
1 1 2 1
2
3 -1 4 1
2

4
For reaction:
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73. In the reaction,
CH3COOH LiAIH, A PClg B Alc. KOH C,
the product C is:

1 Ethylene 2 Acetyl chloride
3 Acetaldehyde 4 Acetylene
Sol. 1

CH,COOH "2 5 CH,CH,0H —"“=— CH,CH,Cl

alc. KOH
H,C=CH,
ethylene)
74. Sodium phenoxide when heated with CO, under pressure at 125°C yields a product which on acetylation
produces C.
ONa
[::f’ 100, 2B
The major product C would be:
2 OCOCH,4
f COOCH,4 f
COOH
OCOCH;,4 4
f COOH i COCH,4
COCH,4
Sol.
OH OH OCOCH;4
125°C, 5atm
COO™ Na* COOH CooH
Aspirin)
75. On heating an aliphatic primary amine with chloroform and ethanolic potassium hydroxide, the organic
compound formed is:
1 an alkyl cyanide 2 an alkyl isocyanide
3 analkanol 4  an alkanediol
Sol. 2

RNH, +CHCI, + 3KOH—> RNCT +3KCl+3H ,0

alkyl isocyanide
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76.

Sol.

77.

Sol.

78.

Sol.

79.

The correct statement for the molecule, Cslj; is: I earnc b Se. | N

1 it contains Cs®" and I” ions. 2 it contains Cs*, I and lattice I, molecule.
3 itis a covalent molecule. 4 it contains Cs" and I;” ions.
4

Csl, ——>Cs™ +1;
= Cs cannot show +3 oxidation state.
= I, molecules are too large to be accommodated in lattice.

The equation which is balanced and represents the correct product(s is:

1 [Mg H,0, ]2* + EDTA * —seesNoi '\ EDTA | +6H,0
2 CuSO, +4KCN——K,[Cu CN , |+K,S0,

3 Li,0+2KCl——>2LiCl+K,0O

4 [CoCl NH, | +5H" ——Co®" +5NH; +CI"

4

Equation — 1 is not balanced w.r.t. charge.

Equation — 2 gives K3 [CuCN 4] as product.

Equation — 3 reaction is unfavourable in the forward direction K ,0 is unstable, while Li,O is stable.
Equation — 4 is correct & balanced.

For which of the following molecule significant p # 0?

Cl CN
c OH d SH
OH SH
1 Onlyc 2 candd
3 Onlya 4 aandb
2
H H
o~ Ng
O S
SH SH

Due to infinite possible conformations in the above cases of which only one has zero p; a weighted p will
finally exist.

For the non — stoichiometre reaction 2A+B——C+D, the following kinetic data were obtained in three

separate experiments, all at 298 K.

Initial Concentration A Initial Concentration B Initial rate of formation of C mol L °S™
0.1 M 0.1M 12x107
0.1M 02M 12x107
02M 0.1M 24 %107
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The rate law for the formation of C is: I e a r n C b S e R | n

dc

de 2
1 —=k|[Al|B 2 —=k|A
% k[a][8) % Al
3 S ok[a][B] 4 k(A [B]
dt dt
Sol. 2
R=k[A][B]
1.2x10°% = k[0.1]X [0.1]y
1.2x107° = k[O.’I]X [0.2]y
2.4x107° = k[0.2]x [0.1]y
Solvingx=1,y=0
R =Kk[A]
80. Which series of reactions correctly represents chemical reactions related to iron and its.compound?

1 Fe Cl, heat FCC13 heat, air FCC12 Zn Fe

heat 0 0
2 Fe O, hea Fe304 C0,600°C sFeO C0,700"°C Fe

dil H H heat
3 Fe—5% 5FeS0, — 2200 5 Fe, SO, ,—“Fe

4 Fe O, heat FeO dil H,S0, FGSO4 heat sFe

Sol. 2
In Eq. 1 FeCl 3 cannot be reduced when heated in air.
In Eq. 3 Fe ,SO 4 ; cannot convert to Fe on heating; instead oxides will be formed.
In Eq. 4 FeSO 4 cannot be converted to Fe on heating; instead oxides will be formed.
Hence Eq. 2 is correct.

81. Considering the basic strength of amines in aqueous solution, which one has the smallest pKj, value?
1 CH; ,N 2 C¢H3NH,
3 CH; ,NH 4  CH;NH,

Sol. 3

Aliphatic amines are more basic than aromatic amines.
CH ; ,NH > CH;NH, > CH ; ;N among aliphatic amines in water.

82. Which one of the following bases is not present in DNA?
1 Cytosine 2 Thymine
3 Quinoline 4  Adenine
Sol. 3

Adenine, Thymine, Cytosine, Guanine are bases present in DNA.
Quinoline an aromatic compound is NOT present in DNA.

X
=
N
Quinoline
83. The correct set of four quantum numbers for the valence elections of rubidium atom Z= 37 is:
1 51, 1,+l 2 5,0,1,+l
2 2
1 1
3 50,0,+— 4 51,0, +—
2 2
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Sol.

84.

Sol.

85.

Sol.

86.

Sol.

87.

3 learncbse.in

57Rb =[Kr] 55'

n=517/=0,m=0, s=+l
2

The major organic compound formed by the reaction of 1, 1, 1— trichloroethane with silver powder is:

1 2- Butyne 2 2- Butene
3 Acetylene 4  Ethene
1
Cl Cl
Hc—cZ—al + 6Ag Cl——C—CH;
Cl C(

H,C—C==C—CHsA + 6AgCI{
2 —butyne
Given below are the half-cell reactions:
Mn?** +2¢"—>Mn; E*=-1.18 V
2 Mn*" +e- ——Mn*" ; E'=+4151V

The E° for 3Mn?" ——Mn +2Mn>" will be:

1 —0.33 V; the reaction will not occur 2 —0.33 V; the reaction will occur
3 —2.69 V,; the reaction will not occur 4 —2.69 V; the reaction will occur
3

Mn™?+2¢ ——Mn E°=-1.18V
2Mn*"? ——2Mn" +2e” E°=-151V

3Mn*” ——>Mn +2Mn" E° =SOP +SRP

=-1.18+ -1.51
=-2.69V
Negative EMF reflects non-spontaneous cell reaction.

The ratio of masses of oxygen and nitrogen in a particular gaseous mixture is | : 4. The ratio of number of
their molecule is:

1 1:8 2 3:16
3 1:4 4 7:32
4

w
Moles of O, = —

32

4w
Moles of N, = ——

28

n02 —Xxﬁ—l
ny 32 4w 32

Which one is classified as a condensation polymer?
1 Teflon 2 Acrylonitrile
3 Dacron 4  Neoprene
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Sol.

88.

Sol.

89.

Sol.

90.

Sol.
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Teflon, Acrylonitrile and Neoprene are addition polymers while Dacron is a condensation polymer.

Among the following oxoacids, the correct decreasing order of acid strength is:

1 HCIO, > HCIO, > HCIO, > HOCI 2 HCIO, > HCIO, > HCIO, > HOCI
3 HOCI>HCIO, >HCIO, > HCIO, 4 HCIO, > HOCI > HCIO, > HCIO,
1

HCIO < HCIO, < HCIO, < HCIO,

Increasing acid strength due to increase in oxidation state of central atom.

For complete combustion of ethanol, C,H;OH ¢ +30, g ——2CO, g +3H,0 ¢ , the amount of heat

produced as measured in bomb calorimeter, is 1364.47 kJ mol ™" at 25°C. Assuming ideality the Enthalpy of
combustion, AcH, for the reaction will be: R = 8.314 kJ mol -

1 —1460.50 kJ mol ! 2 —1350.50 kJ mol "
3 —1366.95 kJ mol™ 4 —1361.95kJ mol™
3

C,H,OH ¢ +30, g —>2CO, g +3H,0 /
AE =-1364.47 kJ / mole

AH="?
T=298 K
An_ =-1

‘+AH=AE + AngRT
So, AH =-1366.95 kJ / mole

The most suitable reagent for the conversion of R —CH, —-OH——>R - CHO is:

1 CrOs 2 PCC Pyridinium Chlorochromate
3 KMHO4 4 K2Cr207

2

RCH,0H —<- RCHO
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