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PHYSICS

When a body falls in air, the resistance 6f air depends to a great extent on the shape of the
body. 3 different shapes are given. Identify the combination of air resistances which truly
represents the physical situation. (The cross segtional areas are the same)

o % AN

‘l’w . \1,W
(1) Disc ' ' (2) ball " (8) Cigar shaped
1) 1<2<3 : _ . 2) 2<3<1
3) 3<2«1 4) 3<1<2

The adjacent figure is the part of a horizontally stretched net.
Section AB is stretched with a force of 10N.
The tensions in the sections BC-and BF are .............

1) 10N, 11N
~2) 10N,6N
'3) 10N,10N
4) Can’t calculate due to insufficient data

Out of the follbwing four dimensional quanfities, which one qualifies to be called a
dimensional constant ? : ‘ ’ '
1) acceleration due to gravity _ - 2) surface tension of water -

3) weight of a standard kilogram mass  4) the velocity of light in vacuum

The relationship between the force F and position x ofa body
is as shown in the figure. The work done in displacing the

body from x =1m to x =5m will be ...c.......... 'T:_W N amn
" ln E ’
2) 15J | v,
: 1 a2 3 4 5 6 —» X
3) 25d - , S -+ . (m)
4) 20J ’
) -7

From the top of a tower two stones, whose masses are in the ratio 1 : 2 are thrown - one
straight up with an initial speed u and the second straight down with the same speed u.
Then, neglecting air resistance ........... ' ,

1) the heavier stone hits the ground with a higher speed

2) the lighter stone hits the ground with a higher speed. “ _

3) both the stones will have the same speed when they hit the ground
4) the speed can’t be determined with the _givéri data. ' :

| (Space for Rough Work)
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- 6. IfMis the mass of the earth and R its radlus the ratio of the gravitational acceleration and
the grav1tat10nal constant 1S ceeren, S S '

" R% T _ M
3 MR? | ¥
MR o R

| 7. 'Astudent unable to answer a question on N ewton s-laws of motion attempts to pull himself
up by tugging on his hair. He will not suce eed ............

1) as the force exerted is small _

2) the frictional force while grippin, g, 1s small

-3) Newton’s law of inertia is not applicable to living beings
'4) as the force apphed 1s internal to the system

8. From the adjacent figure, the correct observatlon 1S oo N r N .

1) The pressure on the bottom of tank (a)is
greater than at the bottom of (b)

2) - The pressure on the bottom of tank (a)is F=siswater sy = water =
smaller than at the bottom of (b) R

3) The pressure depend on the sha pe of the (@ ' ®) -
container. ‘ :

4) . The pressure on the bottom of (a) and (b) 1S the same

9. Which one of the followmg 1s not a unit of Young s modulus ?
1)  Nm o ' ' 2) . A’Tn_2
3) dyne em™? | 4) Mega Pascal

10. A piece of blue. glass heated to a high temperature and a plece of red glass at room
temperature, are taken/inside a dimly lit room. Then ............. v

1) the blue piecé will look blue and red will look as usual
2) ‘red look brighter red and blue look ordinary blue.

3) blue shines like brlghter red compared to the red plece
4) both the pieces will look equally red

(Space for Roﬁgh Work) o |
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5 A-1
11. The wavelength of the radiation emitted by a body depends upon .............. " »
1) the nature of the surface '2) the area of the surface
3) the temperature of the surface 4) all of the above factors
12. Anideal monoatomlc gasis taken around the cycle ABCDA PA apv N
as shown in the P-V diagram. The work done during the B < 2V
cycle is glven by oo -
- -b A D i
El PV 2 BV 2
3) 2PV | : 4) 4PV ' .
R . : Vv
'13. Which mirror is to be used to obtain a parallel beam of light from a small lamp ?-
1) Plane mirror . 2) Convex mirror
3) Concave mirror . . " 4), Any one of the above
14. . Whieh of the following is a wrong statement ?
] 1 | ) ‘ . . . | . A . . .
1) D= ;; where 7 is the focal length and D is called the refractive power of a lens.
9) Power is called a didptre when fis in metres. ' .
" 3) Poweriscalled a diptre and does not depend on the system of unit used to measure f.
4) D is positive for convergent lens and negative for dlvergent lens.
(@) o cy PR -
©) : , @ . _ | : '
Identify the wrong descriptioh of the above figures. - ‘
1) (a) represents far - sightedness - ' - ' 7' :
2) (b) correction for short sightedness . ' » _, S
3) (c) represents far - sightedness A _ o
4) (d) correction for far - sightedness ' :
(Space for Rough Work) b_ _ S
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16.

17.

18.

19.

20.

6 | - A-1
Infrared radiation was discovered in 1800 by ........... | |

D' William Wollaston =~ . 2) William Herschel
3) Wilhelm Roentgen - 4) Thomas Young

A particle on the trough of a wave at any .instaht-will'come to the mean position after a time
(T = time period) ........... : '

r. - . T
1)*2 | 2) 1
3 T S 4 2T

The disc of a siren containing 60 holes rotates at a-constant spéed of 360 rpm. The emitted

sound is in unison with a tuning fork of frequency .......

1) 10Hz 2) 360 Hz
38) 216 kHz - 4) 6Hz

The ratio of velocity of sound in hydfogen and oxygen at STPis .......... .

1) 16:1 o 9 8.1-
3) 4:1 ' : 4) 2:1

Inan éxperiment with sonometer a tuning fork of frequency 256 Hz resonates with a length

of 25 cm and another tuning fork resonates with a length of 16 cm. Tension of the string’
remaining constant the frequency of the second tuning fork is ................. ' '

1) 163.84Hz .  2) 400 Hz
8 820Hz ' 4) 204.8Hz
(Spacé for Rough Work)
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- 22,

23.

24,

25.

7 | . A-1

The apparent frequency of a: note is 200 Hz. When a listener is moving with a velocity of
40 ms-! towards a stationary source. When he moves away from the same source 'with the

same speed, the apparent frequency of the'same note is 160 Hz. The velocity of sound in air
inm/sis ........... :

1) 340 S . 2) 330
3) 360" . g ~4) 320

'The wave theory of 1ighf, iﬁ its original form, was ﬁrsf postulafed by .o

1) Isaac Newton - 2) Christian Huygens
3) Thomas Young 4) Augustin Jean Fresnel

If a liquid does not wet glass, its angle of contact is o rees
1) zero ‘ , ' 2) acute
3) obtuse _ 4) right angle

The magnitude of Iin ampere unit is ...........
1) 0.1
2) 03
3) 06
4) none of these

Electron of mass m and charge q is travelling with a speed v along a circular path of radius
r at right angles to.a uniform magnetic field of intensity B. If the speed of the electron is
doubled and the magnetic field is halved the resulting path would have a radius

1) 2r _ 2) 4r
r . r
3y ) | L 9 5
‘(Space for Rough Work)
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26.

28,

8 : | A-1

If the potential difference across the internal resistance

r; 1s equal to the emf E of the battery, the.n ...... e ' , ﬁ;iw__j_ﬁ_m’;&v_.___
. -n -
1) R=r +r, . _ ] 2) .R_rz‘- ¥ _‘
3)‘_R=r1~—rf2 C ' 4) R_rl R
27. - By using only two resisténce coils-singly, in series, or in‘Parallel-ovne should be able to
obtain resistances of 3,4, 12 and 16 ohms. The separate resistances qf the coil are ...........
| 1) 3and4 2) 4and12
3) 12and 16 o 4) 16and 3
'The élec.trons in the beam of a television tube move horizontally from -South to North.
The vertical component of the earth’s magnetic field points down. The electron is deflected
towards .............. : ‘ ‘ , ,
1) West 2) no deflection -
 3) East : ~ 4) North to South
'29. A tangent Galvanometer has a reduction factor of 1A and it is placed with the plane of its
coil perpendicular to the magnetic meridian. The deflection produced when a current of 1A
1s passed through it is ............... B o . - : '
1) 60° o | 2) 45°
3) 30 o 4) None of these
30. In the given circuit, the voltmeter records 5 volts. The
resistance of the voltmeter in ohms is -
1) 200 , : 2) 100 A
3) 10 9 50 100 ehm S0 shm
’ oV
(Space for Rough Work)
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31. Three long, straight and parallel wires,‘ carrying current, v c G
‘ are arranged as shown in figure. The force experienced by
a 25 ¢cm length of wire C'is .............. : N

H 10°N- . 2 25x10°N | 3m 2cm-

3) zero - - ] 4) 15x 103N 30A - 10A . 20A.

32. A5.0amp currentis sefup in an external circuit by a 6.0 volt storage battery for 6.0 minutes.
The chemical energy of the battery is reduced by ......... e - ' '

1) 1.08x10°J | ©2) 1.08x10% volt

3) 1.8x10°J . T 4) 1.8x10%volt

33. The current in a simple series circuit is 5.0 amp. When an additional resistance of 2.0 ohms
is inserted, the current drops to 4.0 amp. The original resistance of the circuit in ohms

WAS .oveeeereenee ,
1) 1.25- : ‘ 2) 8
3) 10 8 20
34. Inthe cii‘cuit given E = 6.0V, R1 = 160 ohms
R, = R, =50 ohms - : B T
R, =75 ohms | | o ' 1
The equivalent resistance of the circuit, in ohms, 1S ............. ET
1) 11.875 ‘ . 2) 2631
3) 118.75 . 4) none of these

35.  Two resistances are éonnectéd in two gaps of a metrebridge. The balance point is 20 cm.
" fromthe zero end. A resistance of 15 ohms is connected in series with the smaller of the two.
The null point shifts to 40 cm. The value of the smaller resistance, in ohms, is ......... '

1 3 2) 6
3) 9 } o 4) 12~
- - (Space for Rough Work)
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36.

37.

38.

39.

10° R N A-1

An electric field of 1500 v/m and a magnetic field of 0.40 weber/metre? act on a moving
electron. The minimum uniform speed along a straight line the electron could haveis ............ .

D 16x10%m/s 2) 6x10%m/s

3) 3.75x10°m/s 4) 375x10%m/s

In an ammeter 10% of main current is passing through the Galvanometer. If the resistance-.
of the Galvanometer is G, then the shunt resistance, in ohms, is ............

o N . G
1) 9‘G ! . > 2) 9
3) 990G B 4) 0

- Among the following properties describing diamagnetism identify the property that 1s wrongly

stated- ’
. a) _diamégnetic material do not have permanent magnetic moment.
b) diamagnetism is explained in terms of electromagnetic induction.
¢) diamagnetic materials have a small positive susceptibility.
d) the magnetic moment of individual electrons neutralise each other.
1 a v ' S 2 b
3 ¢ | - 4) d

The induction coil works on the principle of e, '
1) self-induction - | ~ 2) mutual induction
3) Ampere’s rule - 4) Fleming’s right hand rule

40. The square root of the product of inductance and capacitance has the dimension of ..........

1) length - R 2) mass
3) time - 4) no dimension
(Space for Rough Work)
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41,

42.

43.

44.

45.

- . A1

™\ Gaussian

The electric flux for Gaussian surface A that enclose the
‘ ' ’ Surface A.

-

charged partiéles in free space is ..............

Gaussian

(given g, = ~14nc,q, = 78.85 nc, g = —56 nc)
S . Surface B

1) 10°Nm2Ct - - - 2 10°CN7'm”

3) 6.32x10° Nm*C™ . 4) 632x10°CN"'m™

Foﬁr metal conduc;tors having different shapes [
a) a sphere - 'b) cylindrical |
c) pear d) lightning conductor

are mounted on insulating stands and charged. The one which is best. suited to retain the
charges for a longer time is .................. o : ' '

1) a ' : : "2 b
3) ¢ ’ 4) d

The potential to which a _conciuctox" is raised, dependsion_ ...... S
1) the amount of charge - 2) geometry and size of the conductor
~3) both (1) and (2) ‘ ©4) onlyon(1)

The work done in carrying a charge g once round a circle of radius r with a charge @ at the

centre is ......ceveeen. : ‘
4@ - | 49
D Yne,r -2 amelr®
qQ o o -
3) 4re, -z 4) None of these .

An air filled parallel plate condenser has a capacity of 2PF. The separation of the plates is
doubled and the interspace between the plates is filled with wax. If the capacity is increased
to 6PF, the dielectric constant of waxis .............. ]

1) 2 : , 2 3
3) 4 . 408

(Space for Rough Work)
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46.

47,
the diffraction pattern is measured asy. When half of the slit width is covered and 1llum1nated

48.

49.

50.

12 | A

" Identify the wrong statement in the followmg Coulomb s law correctly describes the electric
force that ............. : '

" 1) binds the electrons of an atom to 1ts nucleus

2) binds the protons and neutrons in the nucleus of an atom.
3) binds atoms together to form molecules.

4) binds atoms and molecules to forrn solids.

A single sht of width a’is illuminated by v1olet light of wavelength 400 nm and the width of

by yellow hght of wavelength 600 nm, the width of the diffraction pattern

1) the pattern vanishes and the width i is zero 2) —;’-
3) 3 y o | : - 4) none of these

-

At Kavalur in India, the astronomers usmg’ a telescope whose objective had a dxameter of

' one metre started using a telescope of diameter 2.54 m. this resulted in ...........

1) the increase in the resolving power by 2.54 times for the same }
2) ' the increase in the limiting angle by 2.54 times for the same
3) decrease in the resolving power. ' ‘

" 4) no effect on the limiting angle.

When unpolanzed light beam is incident from air onto glass (n =1. 5) at the polarizing
angle .......... )
1) reflected beam is polarized 100 percent
2) reflacted and refracted beams are partlally polanzed
3) the reason for (1) is that almost all the llght is reflected.
4) All of the above -

Select the right optlon in the followmg

1) Christian Huygens, a contemporary of Newton estabhshed the wave theory of
' light by assuming that light waves were transverse

2) Maxwell provided the compelhng theoretlcal evidence that lightis a transverse

wave

3) Thomas Young experimentally proved the wave behav1our of li‘ght and Huygens

assumptlon \

~4)- All three statements given above correctly answers the questlon ‘what is hght’ ?

(Space for ‘Rough Work)
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51.

52.

53.

54.

55.

B , ~ A-1l

‘Two coherent light beams of intensity I and 41 are superposed. The maximum and minimum

possible intensities in the resulting beam are
1) 97and/ ‘ L2 9Iand3I
3) ‘5ITandl . : 4) 5Iand31

From the figure describing photoelectric effect wemay
infer correctly that ............... | A_'
1) Na and Al both have the same threshold
_ frequency.
2) Maximum kinetic energy for both the metals
. depend linearly on the frequency.

Stopping Potential

3) Thestopping potentials are different for Na .

and Al for the same change in frequency. - © ? o X
. L . requenc
4) ‘Al is a better photo sensitive material than Na. : Y

The electron in a hydrogen atom makes a transition from n = n, to n =n, state. The time

-period of the electron in the initial state (n,)is eight times that in the final state (ny). The

possible values of n; and n, are ..........
D n,=8my=1 2 ny=d,n,=2
3) ﬁ1§=2, n, =4 - 4) nl_—'_l, n, =8

If the forward voltage.in a diode is increased, the width of the depletion region ...........
1) increases - L . 2) decreases o '

3) fluctuates. ' N 4) no change
p . .
Two nucleons are at a separation of one Fermi. Protons have a charge of + 1 6 x10° 19 C.

The net nuclear force between them is F,, if both are neutrons, F, if both are protons and

F, if oneis proton and the other is neutron.Then ..........

1) F=F,>F, o 2) F,=F,=F;
3) F <F,<F; S 4) F1>'F2>F3
| ~ (Space for Rough Work)
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56.

57

58.

60.

59.

14 | ALl

' The energy that should be added to an electron to reduce its de Broghe wavelength from one

nm to 0. 5 nmis ............. _
1) four times the initial energy 2) equal to the initial energy

3) twi‘cethe initial energy ~ 4) thrice the initial energy

Mean life of a radioactive sample is 100 seconds. Then its half hfe (in minutes) is ..........
1) 0.693 | | 291 ‘
3 10 o 4) 1155

Con51der two nuclei of the same radioactive nuclide. One of the nuclei was created in a
supernova explosion 5 billion years ago. The other was created in a nuclear reactor 5 mmutes

. ago. The probability of decay during the next time s ........

1) different for each nuclei
2) nuclei created in explosion decays first
3) nuclei created in the reactor decays first.

4) independent of the time of creation.

‘Bohr’s atom model assumes..............

1) The nucleus is of infinite mass and_ is at rest. -

o

2) Electrons in a quantised orbit will not radiate energy.
3) mass of the electron remams constant.
“4) All the above condltlons

Identify the property which is not characteristic for a semi-conductor........ s ..
1) ata very low temperatures it behaves like an insulator.
2) at higher temperatures two types of charge carriers will cause conductivity.

3) The charge carriers are electrons and holes in the valance band at higher
temperatures. :

‘ 4) the semiconductor is electriéally neutral.

. (Space“ for Rough Work)
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CHEMISTRY

1. A mixture of two moles of carbon monoxide and one mole of oxygén in a closed vessel is
ignited to convert the carbon monoxide to carbon dioxide. If AH is the enthalpy change and
AE is the change in internal energy, then,
1) AH>AE
2) AH<AE
3) AH=AE
-4) the relatlonshlp depends on the capac1ty of the Vessel

2.  The cooling in refrigerator is due 17 SRR '
1) Reaction of the refrigerator gas . ‘ | ‘ .
2) Expansion of ice : ' ' |
3) The expansion of the gas in the refrigerator'
4) The work of the compressor '

3. For a system in equilibrium, AG = 0, under conditions Qf constant .......... -
1) temperature and pressure 2) temperature and volume
3) pressure and volume - 4) energy and volume A

4. Molar heat of vaporisation of a liqui'd is 6 kJ mole!. If the entropy change is
16J mole‘1 K1, the boiling point of the liquid is ...............

1) 375°C | - 92) 375K
3) 273K | ' 4) 102°C

5. ‘The temperature of the system.decreases inan ...

1) adiabatic compression -~ 2) isothermal compression
 3) isothermal expansion . 4) adiabatic expansion

(Space for Rough Work)
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6. 15 moles of H, and 5.2 moles of I, are mixed and allowed to attain equilibrium at 500°C At
equilibrium, the concentration of HI is found to be 10 moles. The equlhbrlum constant for

the formation of HI is ............. R
1) 50 S _ 2) 15
- 3) 100 - o ,.4)25

7. If)in the reactlon N,0, & 2NO2 , % 1s that part of N,O, which dlssoc1ates then the number
of molecules at equilibrium will be

D1 o - 2) 3
3 (1+x) - 4) (1+x)

8. Which of these does not influence the rate of reaction ? ’
1) Nature of the reactants 2) Concentration of the reactants
3) Temperature of the reaction 4) Molecularity of the reaction

9. Forthe reactlon A+B->C,itis found that doubhng the concentratmn of Ai 1ncreases the

rate by i times, and doublmg the concentration of B doubles the reaction rate. What is the
overall order of the reaction ?

‘1)4"_’, : 2)'%

3 3 - 9

10. Therate at vl/hi,ch_ a substance reacts depends on its R

1) atomic weight e - 2) atomic number
3) molecular weight - 4) actlve mass

(Space for Rough Work)
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5. | . Aa

For the reaction N z(g)+ Oz(g) QNO(g), the value of K, at 800°C is 0.1. When the

equlhbrlum concentrations of both the reactants is 0.5 mol what is the value of K at the
same temperature ? .
1) 05 - ‘ ) 2) 0.1
-3) 0.01 : 4) 0.025
12. The extent of adsorption of a gas on a solid depehds [3) 1 AR A
1) nature of the gas’ ' 2) pressure of the gas
3) temperature of the gas | 4) all are correct
13. ~ An emulsiﬁer is a substance which
1) stabilises the emulsion , 2) homogenises the emulsion
3) c0ag'ulates the emulsion 4) accelerates the dispersion of liquid in liquid
14. Whlch of the followmg types of metals form the most efﬁclent catalysts ? .
i .. 1) alkali metals ‘_ 2) alkaline earth metals
= 3) transition metals _ 4) all the above .
15. The species among the following, which can act as an acid and a base is ...........
1) HSO% 2) 80;"
3) H,0° 4 1@
(Space for Rough Work)
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17.

18.

19.

20.

L are ... . . Al et . Lo . T

6 | | A

A buffer solutiori has equal volumes of O 2M NH ,0H and 0.02 M NH,Cl. The p¥ of the

base is 5. The pHis ......... .
D 10 o D9

3')4"'-}'." '4)7
The hydrogen electrode is dlpped ina solutlon of pH 3 at 25°C The potentlal would be (the
| value of 2.303 RT/E. is 0,059 V) - R o R i
1) 0177V Co o _ 2) 0.087V :
3) 0.059V - - 4) —017TTV

* 20 ml of 0:5 N HCI and 35 ml of 0.1N NaOH are mixed. The resultmg solution w111

1) be neutral 2) be basm
- 3) turn phenolphthalein solution pink 4) turn methyl orange red

Corros1on of iron is essentlally an electrochemlcal phenomenon where the cell reaction

~

1) Fe -is oxidised to . Fe2+ a,n_.t(:i di;solved oxygen in water.is'redpced to OH
é) Fe is oxidised to Fe3+ and H .O is reduced fo 027 o
3) Fe is ox1d1sed to Fe2+ and H. ,0 is reduced to O‘ .
4) Feis ox1d1sed to F92+ and H 0 18 reduced to O

The standard «electrode potential is measured by .

1) Electrometer T 2) Voltmeter

3).. Pyrometer . ) 4) _Galvanometer

(Space for Rough Work)
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21. A precipitate of" Agél ‘is formed when equal Qolu‘rﬁes_ ef tﬁe following are mixed.
[k for AgCL =10 o
1) 10" M AgNO, and 107 MHC 2 10 M AgNO, and 10° M HCL -
3) 10" M AgNO, and 1044M HCI  4)10°M AgNO, and 10° M HCI

. 22, Which one of the following defects in the crystals lowers its density ?

1) Frenkel defect. . 2) Schottky defect
3) F-centres - Co 4) Interstitial defegt :

23. A radioactive isotope has a half life of 10 days If today 125 mg is left over, what was its
original weight 40 days earlier ? - ’

v 2g . 2) 600mg
3) 1g } : o 4) 15g _ .
24. Which of the particles cannot be accelerated ? ' .
-1) a- particle . ‘ - 2) - particle
3) Protons = - " 4) Neutrons

25. In which of the following nuclear teactions rie{ftron is emitted ?

°7 4 . s5.. - 121 18
1) 13Al+2He—>15P .2, gCHr Ho N
30 30, T 24 4 245
P S :
3) 15 —) i _. 4) 96A +2He—>97Bk
(Space for '-Rough ‘Work)
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26.

o7,

28.

- 29,

' 30.

8 S A-1

Gold i is extracted by hydrometallurg1cal process, based on its property '
1) of being electropositive '

"+ 2) ofbeing less reactive
3) - to form complexes which are water sloluble

: »4) to form salts which are water soluble ,

In blast furnace, iron oxide is reduced by ..............
1) Hotblast of air . - : 2) Carbon monoxide

3) Carbon . 4) Silica

Which of the following pairs of elements cannot form an alloy ?

) Zn,Cu 2 FeHg
3) Fe,C , o 4) Hg, Na
Whlch compound is zero valent metal complex ?
) [cu(vE ,).Jso, [Pt(NH , Cly) |
) (Vi (co),] , 9 K, [Fe CN) ]‘ . !

Alum is a water puriﬁer because it ..........
1) éoagulates the impurities.
2) softens hard water
- 3) gives taste
4) destroys the pathogemc bacterla

(Space for Rough Work)
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31.

32.

33.

-34.

35.

9 S . Al
A compound A has a molecular formula C Cl OH . It reduces Fehling’s solutlon and on

oxidation, gives a monocarboxylic acid B. A can be obtained by the: actlon of chlorme on
ethyl alcohol. A is .................

1) chloroform» o 2) chloral

3) methyl chloride ) '4) monochloro acetic acid B

Whlch of the following haloalkanes is most reactive ? ?

1) 1-chloropropane S 2) 1- bromopropane

3) 2-chloropropane - S 4) 2-brpm0propane

The reaction in which phenol differs frdm alcohol is .............. :
1) it undergoes esterification with carboxylic acid
2) it reacts with ammonia |
3) it forms yellow crystals of iodoform
4) it liberates H, with Na metal

An organic compound A containixig C, H and O has a pleasant cdour with boiling point of
78°C. On boiling A with conc. H, SO,, a colourless gas is produced which decolourises.

_bromine water and alkaline KMnO, . The ofganic liquid A is ..cocveennnne

1) CHCl - 2) C,H,COOCH,
3) C,H,OH ‘ : - 4) C,H,

‘Which of the following is an amphoteric ac1d ?

1) Glycine D 2) Sahcyhc acid
3) Benzoic acid - ' .. 4) Citricacid

(Space for Rough Work)
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Benzyl alcohol and sodium benzoate is obtained by the action of vSodium hydroxide on

36.
benzaldehyde. This reaction is known as ............. ,
. 1) Perkin’sreaction ' 2) Cannizzaro’s reaction .
3) Sandmeyer’s reaction - 4) Claisen condensation
37. Ethyl chloride on heating with AgCN, forms a compound ‘X’. The functional isomer of X is-
1) C, H, NC ' 2) C,H, NH,
3) C,H,CN ' 4) None of the above -
38. A compound, containing only carbon, hydrogen and oxygen, has a molecular weight of 44.
-On complete oxidation it is converted into a compound of molecular weight 60. The original
compound is ............. . _' :
1) analdehyde - , ~2) anacid -
3) an alcohol - - 4) an ether
~ 89. Grignard reagent adds to .............. _ i“
1) >C=0 ‘ 2 ~C=N
3 >C=8 49 alloftheabove
40. Which of the following biomolecules 'contain a non-transition metal ion ?
1) Vitamin B, = | - 2) Chlorophyll
3) Haemoglobin. ' ~© 4) ‘Insulin
(Space for Rough Work)
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41..

42,

43.

44,

. 45.

1 . o A

" Three dimensional molecules with cross links are formed in the case of a ...........

1) Thermoplastic - - *2) Thermosetting plastic
3) Both~-~ -~ - 7 "~ 4) None

Sucrose molecule is made up of .............

Yrmhd e .
. N

1) a gliili:gip'yran'ose and a“fructo pyranose\ '
2) agluco erénosé and a fructo furanose -
3) agluco fpganos’e and a fructo pyranose
4). a gluco furanose énd a fructo furanose
Wé%;jr;sqlubl‘e,;éémponeﬂt of starch 1s ........ - . o ' . _
1) amylopectin - o 2) amylose o

3) cellulose S " 4) none of the above .

An example for a saturated‘fatty acid, present in nature is
1) Oleic acid : . '2) Linoleic acid
- 3) Linolenicacid - = - 4) Palmitic acid

A Nanopeptide contains oot peptide linkages. , ,
1) 10 . e 2 8 R,
3 9 o S 4) 18 -

S

" i{Space for Rough Work)
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41.

12 | ' A-l

An example of a sulphur containing amino acid is ...
1) Lysine ‘ 2) Serine
'3) - Cysteine ' " . . 4) Tyrosine

Which of the following is not present in a nucleotide ?

1) cytosine "+ 2) guanine
3) adenine - ' ' 4) tyrosine
48. Antiéeptic chloroxylenol is ............. o
1) 4-chloro-3,5 - dimethyl phenol  2) 3- chloro- 4, 5 - dimethyl phenol
3) 4 - chloro - 2, 5 - dimethyl phenol 4) 5 -<chloro - 3, 4 - dimethyl phenol
49. An atom of an element A has three eléctrons in its outermost orbit and that of B has six
~ electrons in its outermost orbit. The formula of the compound between these two will
be ......... o ' '
1) AB; - 2) A,B,
3) A,B, 4 AB .
50. Among Na* , Na, Mg and Mg?, the largest particle is ..............
1) Mg* S 2) Mg
3) Na. . | 9 Neo*
| (Spaée for Rough Work). -
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51.

52,

53.

54.

55.

13 : | Al

Molarlty of 0.2 N HySO0, IS coovtvivcirns
1) 02 ‘ . - 2) 04
3) 06 ) 4) 0.1
In the equation of state of an ideal gas PV = n RT , the value of the universél gas constant -
would depend only on ............... A o S
1) the nature of the gas 2) the pressure of the gas
3) the units of the measurement  4) None of the above

A commercial sample of hydrogen peroxide is labelled as 10 volume. Its percentage strength

Jis nearly ............ .
1) 1% S 2) 3%

.3) 10% ) S 4) 90%
Activated charcoal is used to remove colouring matter from pure substances. It wdrks
1) oxidation ' ' : 2) reduction
3) bleachlng ‘ ' ) adsorption'

When plants and animals decay, the organlc n1trogen is converted 1nto inorganic nltrogen
The inorganic nltrogen is in the form of .............. -

1) Ammonia - 2) Elements of nitrogen:
3) Nitrates S ' 4) Nitrides

(Space for Rough Work)

\
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56. A gas decolourised by KMnO, solutlon but gives no prec1p1tate w1th ammonical cuproua

chloride is ....... eerees

1
3)

Ethane ' - 2) Methane.
Ethene ' 4) Acetylene

57. H,C-C =CH-CH -CH, is

1)
3)

Cl CH 3
2-chloro-4-methyl-2-pentene | 2) 4-chloro-2-methyl-3-pentene
4-methyl-2-chloro-2-pentene 4) 2-chloro-4,4-dimethyl-2-butene.

58. Amongst the following, the cdmpound that can most readily get sglph‘onated is ?

1)
3)

'Benzene. - ' 2) Toluene

Nitrobenzene - 4) Chlorobenzene

59. Household gaséous fuel (LPG) mainly contains

1)
3)

CH, . 2 C,H,
CzH‘4' _ ' | 4) C4H10'

60. Use of chloroﬂuoro carbons is not encoumged because .......... .

1)

2)
3)
4)

they are harmful to the eyes of people that use it.-
they damage the refrigerators and air conditioners.
they'eat away the ozone in the atmosphere.

they destroy the oxygen layer. |

"SR -17
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‘MATHEMATICS
1.  The sum to infinity ofﬁhe prqgfés’sion 9-3+1 3 + 1s .
.1)‘.9 \ | 2) 5 0
'3)'1 2747 | | ; 4) 1—25

2. If"C,, ="C, then "Cy = ......... -

1) 72 - . 2) 153
3) 306 . ,, 4) 2556

n ve, 2) -¥c,
3) Bcy, | A =Py,

‘ '

4. If a, B,y arethe roots of the equation 2x® - 3x® + 6x +1 =0, then a® + g*+ y* is

Cequal to .......... PRV
y -1 - 2 =
Ty ' - 4
3) 2 4) 4
. 1 . :

5. - The digit in the units place in the number 728 is

D 9 2) 7 .
»H 1 4 3

(Space for Rough Work)
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6. When 930 is divided by 5, the least positive remainderis ...........
1 4 2 8 '

3) 2. 4) 6

7.
1) Iftwo triangles are not similar then these are not identical.

2) If two triangles arenot identical then these are not similar.

3) If two triangles are not identical then these are similar.
, 4) If two triangles are not similar then these are identical.

8.  The coﬁtrapos_itive of the inverse of p— ~ @ iS vovou......
| 2 p—gq

1) ~g—p
4) ~p—~q°

3) -~q—>~p

9.  The converse of the contrapositive of p = q is ......

The contrapositive of “If two triangles are identical, then these are similar” is

1) ~p->gqg - 2) p—-~g
3) ~p—-~q 4) ~q-—>p
1 o o
, . - . o 0 1.
'10. If w is a complex cube-root of unity then, - is equal to .............
T - ' w* ®
-1 291
3) 0 _ 4) o
(Space for Rough Work)
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11. The solutions of the ecjuétion 2 21=0 gre i, , -
: | 12 - o
1) 3,-1 9 -3
3) 3,1 _ ) 4) ~-3,-1
35 1 177 . S
12. IfA= 2 0 and B =lo -10 then,'AB]isequalto........j .....
) 80 o 2) 100
3 -110 | AN
: 15 -2
13. The inverse of the matrix 3 1 IS wovperrienne
11 2 | | 1 2]
D 1l-3s o 2 |-3 5
o1 f-25] - [1 3]
3 13l o3 | Y. l-2 5
' 14. The projection of the vector 27 + ] — 3% on the vector i-2j+kis
I S B
) " S ) T
N 3 : - )
D "z o Y R

15. A unit vector perpendicuvlar to the plane containing the vectors ; — j+ kand —-{ + J+k o

1S v .
- RNy
1 2
-k I +J
' 3 - = 4
R R
. (Space for-Rough Work)
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16. If 4, band ¢ -are mutually 'perpe‘ndi'cula.r unit vectors, then !d +bh+é |isequal to.......... I

- 3) Ja? + b2 +.02/3 .' ._4) 1 o . /
|
|

xeR,x# 0} with respect to matrix

. foe ' X x
17. The identity element in the group ‘M = {(x xj

[
multiplication is ............. |
(1 1y S e 11 1 | It . i
Vi) , 2 2011 B |
. o !
. (10 ' . . (0 1 o !.
o o , , ,
18.. In the group G = {1,8,7,9 } under multiplication modulo 10, the inverse of 3 is ........... e '
1 2 3 | |
7 w9 | S
: ~ ' : i
'19. In the group {0, 1, 2, 4, 5 } urider addition modulo 6 a subgroup is .......... .
D {025} ) {1,4,5)

|
!
I
|
|
|
;
20. In the group (Q+ , *).-of ‘positive rational numbers w.r.t. the binary operation * defined
i
r
!
|
f
;
|

. b ) . ' - :
a_*bz%‘v’a,beQ “the solution of the equation 5+ x =47 in Q* iS ..ce......
27 P | 20
Y 30 P
'3) ! S 4) 20
20 - ' :

I

|

I

(

|

(Space for Rough Work) \ ' ' : i
- |
|

|
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21. (0, -1) and (0, 3)(are‘ two opposite vertices ofa square. The other two vertices ATe o
1 (0,1), (0,-3) C - 2) 3,-1), (0,0)

3 @), (21 9 (2,2), 0,1

22. The equation to the line bisecting thejoin of (3, - 4) and (5, 2) and having its intercepts ‘on‘
the x-axis and the y-axis in the ratio 2 / L is ........... o : "
1) x+y-3=0" _ 2) 2x-y =9

3) x+2 =2 C4) 24y =T .

23. The distance between the pair of parr;lllel lines x* + 2xy +y% - 8ax _ 8ay —9q% =0

1S ceieeiaenn, . .
1) A2\/5a' : o ! ;2) V10a
3) 10a | 4 543a

24. The equation to the circle with centre (2, 1) and touching the line 3x + 4y =5 1s ..ccocco.ue.
1) x2+y2—4x—2y+5:0‘ 2) x*+9y*-4x-2y-5=0

3) x2+y?-4x-2y+4=0 4) x*+y* -4x-2y-4=0

25. - The condition for a line y = 2x + ¢ to touch the circle x? + y% = 1615 .........

1) ¢=10 2 =80
3). ¢=12 o 4) ¢? =64
(Space for Rough Work) |
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The two circles x*+ y? - 2x + 22y + 5 = 0 and £ + y* + 14x + 6y + k = 0 intersect |

26.
orthogonally provided % is equal to .......... .
1) 47 - 2) —47.
3) 49 4) —-49
27. The radius of the circle x2 + y? + 4x + 6y +13 =0 is
D : RN T |
3) J2z3 4) 0 -
28. The centre of the circle x =2+ 3 Cos 0, y =3Sin 6 -1 is )
D (3,3) | 2 (2,-1)
3 (-2,1) 4 (-1,2)
S . | e 2
29. The sum of the focal distances of any point on the conic 35 + T lis
1) 10 2) 9
3) 41 4) 18
' o ' 2 | 2
30. The eccentricity of the hyperbola — - <—=1is............. .
eces e 16 25
n S 2) —
4 5-
3) —‘—m 4) —*—m
4 ) -5
(Space for Rough Work)
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31. The ends of the latus-rectum of the conic x* + iOx -16y + 25 =0 are ...........
) (3,-4),0134) 2) (-3,-4),03,-4)
3) (3,4),(-13,4) o 4) (5,-8),(-5,8)
32. ,Thé equation to the hypei'bola ilaVing its eccentricity 2 and the distance between its foci 8
1S e o ' .
2 2 2 27
x°. y° x“ oy
1) —-Z2-=1 9) —-Z_=1
T R -,
2 g2 S : 2 yz"'
3 = -2L =1 : 9 X1
, 3) 8 2 S ; = 16 9
33. The solution of Sin! x - Sin_‘l Q% = F % 1S i,
: 1 1
+— +—
1) 4 3 2) 4
W3 1
+ X2 +—
0 £y 03
34. Ina AABC ifthe sidesare-a =3,b =5 and ¢ =4, then Sin Y + Cos 5 s equalto..........
S - C o V3 +1
NI . 2 ,f; -
v3)-\/§_17‘ 4 1
2 i
35. The value of Cos (270° + 6)Cos (90° - 6) - Sin (270° - 6)Cos0 is .........
Do | 2) -1
3) = | '45 1
2 / .
(Space for Rough Work)
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A 36. If12 Cot?6 — 31 Cosec . + 32 = 0 , then the value of Sin6 R
1 —3— 1‘ 2) 2 -_—2
) 5 or 3 or 3
4 3 1
3) Fory 4) 3

37. The circum-radius of the triangle whose sides are 13, 12 and 5 is ...

1) 15

’ 15

3) -

38. If Tan™ x +Tan™y =% then

2

1) x+y+xy=1

3 x+yixy+1=0

13
2) 5

4) 6

: 2)~x’~+y—xy=1

4) x +y.—xy+1_=0

39. The general solution of Sin x — Cos x = /2, for any infeger n is

. 3
nm + —
2) antt =

1) nn
3) 2nm " 4) (2n + l)n.
. 1+i+3 .
| 40. The amplitude of —J§ P

o T
1) 3 2) i
3 2 5 =

3 6
(Space for Rough Work)
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1+20

41. The modulus and amplitude of 1- (l—i)z are
1) /2 and r o L 2) 1landO
3 1amd T 4 land &
) ‘1an 3 _ ‘ . lan 1
42. The real part of 1+ Cos 0 +1Sin 0 18-
1 B " 1
| 1) 5 . o 2) 5
o 5 o, L
) J2 - | -4 2
3 Lim Tan x - Sin x ) 1 S
43. X0 o 1s equa tg ............... : .
y 2 o -1
2 72
3) 0 4) 1
x e_x ’ d . ’ ’ . . . °p
44. Y =——— then =~ isequal to ............
" e - dx S = '
1) Sech’=x ~2) Cosech®x
3) - Sech®x _ 4) — Cosech® x
. _S;n—5.xg’ x:;t 0 .
45, If f (x) =% +12x is continuous at x =0,, -
k+= , x=0 '
' thenthevalueof % is ......... _ ’
1 ‘ _ - 2) =2
3) 2 o 9 =
. . 2
(Space for Rough Work) -
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46. Ify = Tan—l \/1 o Jl = ,b then dy is e(i'ual to .......
x2 x?
D 1-x* 2) _ \/1_+xj"
x .'-x

D e A

" 47. Ifx =Sint, y=Cos pt, then
—xz-)y2‘+ Xy, — p’y=0

DN
~
— :

1) (1——x2>y2 + -xy; + pz.y =0

3) (1+x2)y2 - xyi"‘+ "pzly =0 4) (1"—Ix2)y2 —xy, + py =0
-If ST and SN are the lengths of the subtangent and the subnormal at the pomt 0 = % 0

the curve x =a (8 + Sin ),y =a (1 -Cos 6),a =1, then ..........

1) ST=SN 2) . ST = 28N
, 3 ST? = aSN?. 4) ST®=aSN |
49. If g is the acute angle of intersection at a real point of 1ntersect10n of the circle x% + 32 _1)5
and the parabola y? — 4x then Tan g is equal g ' ,:
A ;
D 1 9 3 ,’
o . . | 1 ]
3)3‘_‘ .1_"4)§ [)
|

2) 10 Sq.cm/min

1) 7 Sq. cm/min
4) 28 Sq.cm/min

3) 17.5 Sq.cm/min

(Spaée for Rough Work)
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- (Sin(2x)dx .
sl. . f 1+Cos® x

1) —%,Log (1 + C’oszx)+ C .

- 3) ‘%Lég(1+Cos2x)fC ‘

et (1+Sinx)
52. -r 1+ Cosx

15 e’ Tan (g—J +C

x 1+8Sinx E
3) e | —————|+C
1-Cos x

dx =

‘ 53 J"l + Ta,n“'x

— dx =
e * Cos x

) ve™ Tan x +C

- 3) e* Sec x -FC .

" B4 J.Cosec2 x dx =

7 ‘.
55. '[ Log (1 + Tan x)dx =
0 .

4

T 3

— log, 2
3) ) 08,

13

2) "2"Log‘ (1 + CosQ‘-x‘)+ C

4) C . Log (1 + 'Cos2x)"_

2) e* Tan‘x‘+C

- ca[Z]
Y (2)

2) e Secx+C

4) e*Tanx +C

2)

GRS

4)

2)£loe
oge

‘ b4 1 |

(Space for Rough Work)
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56. The area bounded by the pérabola y?' =4dax ail_d the line x =a and x =4a is

| - >
e

3.5a2‘ o - . 4q?
1) 3 | | 2? 3
: 7a? | | 28 ,
3) : ,4) 3 . !
-

3

( : : o
relation p (t) =1000 + %%@—5—2- . The maximum size of this bacterial population is ...... o
: +t% S - T

57. " A populat{On p(t) of 1000 bacteria introduced into nutrient medium grows according to th"e
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 58.  The differential equation representing a family of circles touchiiig the y-axis at the orig
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59. The area of the region bounded by the curve 9x? + 4y* -36 =0 1S vrreeens
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60. The general solution of the differential equation (2x — y + 1)dx + 2y - x +1)dy = 0 is ..
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3) 22y +2xy-x+y=C. .- 4 ¥t -yt -2xy+x-y=C
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