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PHYSICS

. An object of size 10 cm is kept at a distance of 10 cm from a convex lens. IF the focal

bength of the bens is 5 cm, the size of the image is
&) 10 em b} 20 cm
¢} 5em d) 15cm

. A bicorwex lens of focal length 10 cm is to be made from a glass materal, IF the

refractive Index of the material is 1.5, what must be the radius of curvature of the
surface of the lens?

a)0.1m b 0.15m

c}0.20 m d) 0.30 m

A diffraction grating with 10° lines / m is used to determing the wavelength of &
manochromatic sowrce. The angle of first order diffraction is 30° The wavelength of the
source ks

&) 1000 nm b) 500 nm

) 400 nm d) 600 nm

. A glass plate of thickness 1.5 ym and refractive index 1.5 is intreduced between one of

the shits and screen in a Young's double slit experiment. If the wavelength of the
monochromatic source used 5 & = 0.75 pm, the phase difference between the
Interfering waves at the centre of the screen is equal to

ay 6T b) 3w
) w d) 2w
. What | the velocity of light in a8 medium with refractive index 1.57
a) 2 x 10° myfs by 3 x 10°m/s
) L5x 10" m/s d} 2.5 x 10° my/s
. Which among the following electromagnetic radiations is the most energetic?
a) Infra red light b) Visibile light
¢} Uitranviolet light d} microwaves
. Which of the following particles has the shartest de-Broglie wavelength, if all of them
maowe with same speed?
a) beta particle b) alpha particle
c} proton d} neutron
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B. The mass of a photon of wavelength Xis given by
a)h Kje ) Afhc
o) hf Kc d) hef K
9, The radius of a nucleus with & = 256 is 8 fermi (1 ferml = 1 x 10°** m). The radius of &
nucleEus with A = 4 5
a) 1 fermi b)) 2 fermi|
c) 3 fermi d) & fermi

10. Photons of energy 6 eV fall on the surface of a metal with work function 4 &V, The
stopping potential of the metal surface is

By 2V b) 10V
c)3v dj1yv

1

-

. Adidition of & minube quantity of phosphorus o a silicon crystal makes it

a) an n-type semiconductor b} a bad conductor

) & good conduckor d) @& p-type semiconductor

12, The electric current in & cincult is given by [ = I sin [ wx +8). What s the dimension
of 87

a) second b} 1/second
c) meter [ second d} dimensionlass

13.The velocity varies with time according to the relation, v = 3t + 4, The distance travelled
by the body int = 2 5 will be

a) 10 m by1Z2m
)14 m d} 16 m
14.When a projectile is at the highest point on its trajectory, the potential and kinetic
energles ane respectively
a) maximum and rminimwsn b} minimum and zero

) zen and maximum d) maximum and zero

15, A block of mass 2 kg starts moving when the engle of Inclination of the incined plane is
607, If the coefficient of kinetic friction Is 0.6, the frictional force s

a) 2 M B} 1 N
ci4nN d) 0.5N
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16. Twio forces Fy = (70 + 2§) N and F; = (<51 + 3{) N act on a particle. The third force F, that
should act an the particle to make It move with constant velocity is

a) (3 + 5 N b) (-2i - 5} N
c} (-2 + 51} N d) (3 -5 N

17.Two satellites of masses 3M and M orbit the earth in circular orbits of radii r and 3r
respectively. The ratio of their speeds s
RET! SRR
= o e | d}y9:1

18. In an adiabatic process, the pressure of a gas is proportional to the cube of its absolute
ternperature. The value of Y{which equals C/C,) i

#) 54 b} 4/3
€} 53 d) 32

19. A mass is moving towards the origin along the x-axis with constant velocity. Its angular
mamnbum with respect to the origin

a) remains constant b} is zero
c} increases d) decreases

20. The rate of cooling of & liquid is 4° Cfs, when Its temperature is B0 C and is 2° C/s when
Its temperature is 50° C. The temperature of the surrcundings is

a) 30°C b) 20°C
c) 10°C d) 25°C

21.A Charged sphere of radius Im carries a charge of 1 x 107 C. The electric fields at a
point P, which Is at a distance d = 3m from the centre of the sphere and at a point Q, at
a distance d = 0.3m from the centre of the sphere are respectively
a) 1 N/C and 100 N/C b} 1 N/C and zero
) zero and 1 N/C d} 1 MfC and 3 N/C

22, An electric dipole tying along ¥-axis with moment 5 Am? is subjected to an electric field
of magnitude 10J N/C. The torque experienced is

a) 2 Nm b) 10 Nm
) 50 Mm ) 25 Nmi
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23. A parallel plate capacitor with air gag of 5 mm is 2 MFD. If a8 metallic plate of thickness
3 mm ks inserted in between the plates, the new capacitance ks

a) 5 MFD ) 1 MFD
c) 2 MFD d) 2.5 MFD
24. A galvanometer of resistance 50 ohm gives a full scale deflection when 3 ma current

passes through i, The series resistance that is to be connected to convert |t Into a
voltmeter of range 0 = 3V is

a) 500 0 b) 950 0

) 1000 & d) 750 @

25 Two resistances 60 and 301 are connected in paraflel and this combination is connected
in series with a 45 resistance. This combination is powered by a voltage source of 12V
and zero Intermal resistance, The ratio of power dissipated between 60 resistance and
40} resistancs is

a) 1:4 b) 4:1
c) 1:8 d) 3:2

26. Two charged partictes of charge ratio 1:4 maoving with same velocity enter a region of
uniform magnetic field of strength B and get deflected and move along curves with equal
radius R, The ratio of their masses is

a)4:1 b) 2:1
c) 1:4 d) 1:2

27.When a charged particle moves in a reglon with electric field E = 3i N/C and magnetic
figld B = 5j T, the trajectory of the particie is
a) cincle b parabala
¢ straight line d) helix

28. Two co-axial coits A and B of radius R and Ry carry equal amaunt of eurrent but flowing
in opposite direction, The net magnetic field produced at the centre aof these coils ks zero,
Thie ratio of the current flowing in the coll A to current in coll B &
a)R; : Ry B) Ry : Ry
) (Rp f R d) (R f Ry}

29, Which among the following is a desirable feature of a ferromagnet that can be used as
core of a transformaer?

a) high hysteresis loss and low retentivity
b bow hysteresis 1oss and high retentivity
¢} high coercive field and high retentivity
d) low hysteresis loss and low retentivity
30. The phase difference between the current through the resistance and voltage across the
resistance i a series LCR circuit is
a) 1807 b) 0°
cj o® d) 45"



CHEMISTRY

31. 541 reaction ks favored by
a) non polar sohaents
b) more number of alkyl group on the carbon abom attached bo the halogen atom
c) small groups on the carbon attached to the halogen atom
d) no groups on the carbon attached to the halogen atom
32, Phenol is less acidic than
&) ethanal b) o-nitrophenal
c) a-methylphanaol d) o-methoxyphenol

33. Chioro ethane reacts with compound Z to form diethyl ether. Identify Z?

a) NaoH b) Ha50,
c} CyH:ONa ) M5y 0y
34. Which of the following resgents may be used to distinguish bebween phenol and benzokc
acid?
&) Tollens' reagent b) Molisch reagent
c) Neutral FeCh d} Aqueowus NaOH

35, In the following sequence of reactions, the alkens affords the compound *B°.

=}

CHyCHECHCH, A :f' B

The compaund B is

a) CHyCHO b} CHyCOCH,

€] EHyEH,CHO d} CH,CH,COCH,
36. How many chiral carbons are there in B3-D-{+)-glucose?

a) five ) six

c} thiee d) four

37. Why are certain rubbers called as “vulcanized rubber’?
a) They are formed under volcanic anuption
b} They are prepared by adding 5% of sulphur as cross-linking agent
c) They do not use any Co-rMoROMer
d} By the addition of excessive co-monomer
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38.0ne of the commen components of phatachemical smog is
a) formaldehyde b) acetaldehyde
) methane d) €0y

39. Sodium dodecylbenzenesulphonate refers to

a) anlonic detergent b} soap

) cationic detergent d} nondonic detergent
40. Which one of the fellowing acts as antihistaming?

&) Equanil b} Marphine

) Serotoning d} Bromophenylamine
d1. The actual atomic welght of an element is represented in

&) number b) "u®

c) “amu” d) "mu”

42.The weight of nascent oxygen in milligrams obtained from 6.32 g of potassium
permanganate (Molecular weight 158) in acid medium is

a) 16 b} 0.016
€} 0.16 d) 1.6
43, The value of Plank's constant in units of Js is
8) 6626 x 107" b} 6.626 x 10
€) 5.626 % 10" d) 1.28 x 10
44, The mass of proton having a wavelength of 4.24% is
a)4.78 x 10 kg b)4.78x 10 g
c} 717 % 10 kg dy239x 10" g
45, The measurement of a thermodynamic property known as temperature is based on
a) zeroth law of thermodynamics b first law of thermodynamics
¢} second law of thermodynamics d) kirchoffs equation

46, The bond dissociation enthalples of Hj{g), Clx{g) and HCI{g) are 435, 243 and 431
Klimiol respectively. The enthalpy of formation of HCI{g) in kl/mal will be
a) 121 B) -12§1
€} -121 d) <242

47, Defective coating of zinc over mild steel leads to
&) enhanced corrosion of mild steel
b} increase of corrosion potertial
) corrosion of zine coating
d) ydrogen evolution over mild stes|



48. What will happen to the rate constant of a reaction when the temperature |5 raised by
o= cy

a) Incraass by 10 times b} Is halwed
) Is doubled d} Mot affected

49. The equivalent conductances at infinite dilution ['J. 23} of ammonium chioride, sodium
hydroxide and sodium chioride are 120, 240 and 150 mhocm'eq®, The ADO of
ammanium hydroxide in mhocmeq™ Is

a) 270 b} 210
c} 30 d) 510

50,100 em” of an agueous solution of protein contains 0.63 g of protein. If the osmaotic
pressure of the solution at 300K 15 2.57 x 10 bar, the molar mass of the protein will be

a) 6009 ) 61039
¢} 62039 d) 63039

51. A compound formed by elements P and ) crystallizes in cubic structure in which atoms
of P are at corners and atoms of Q are at the face center. The formula of the compound
[

&) ABy b)) AB
c) A8 o) A8
52.5yn gas is a mixture of
a) carbon dioxide and hydrogen b) carbon monoxide and hydrogen
c) methane and hydrogen d) methane and carbon monoxdde
53. Which one of the following alkali metal hydrides is thermally stable?
a) Lithium hydride b) Sedium hydride
c) Potassium hydride d) Rubidiusm hydride
54. The correct order of acidic chasacter of the following is
a) 503 = 00y = CO =M0y b) S0z = N3Oy > CO > COy
€} NyO5 > S0; > €O > 00z d) N0y = 50y > €0y > €O
55. Bell metal is an alloy of
&) copper and tin b} sihver and copper
c} copper and nickel ) copper, zinc and tin

56. Ammonium dichromate ks used in fireworks, The green coloured powder blown in the air
s

a) Crdy b} Crzly
€} cr d) Cro (04)
Space for rough wark



&7, Which one of the follawing complaxing agents is used for the estimation of hardness of
water?

a) Cyanide b} Pyrophesphate
c) EDTA d) Ethylens diamine

SH, How many & and 7 bonds are prasent in nitromethane
a) 6 Tand 1T b} 5 Fand 2T
€} 6 Fand 2T d} 5 @Fand 1T

59, Retardation factor is calculated as

a) ratio between ‘distance travalled by the substance fram the base line and distance
mowved by the solvent from the base lina”

b) ratio between "distance travelled by the sobent from the base line and distance
moved by the substance from the base line”

¢} sum of “distance travelled by the substance from the base line and distance moved
by the solvent from the base line’

d) difference of ‘distance travelled by the substance from the base ling and distance
moved by the solvent from the base line’

&0, In which ane of the foltowing, Mn exhibits [ts highest oxidation state?

a) Mnd; by MnO&
) MnOF d} MnD
Space for rough werk
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MATHEMATICS
x4 2nx + [+n + 3
61. The probability that the roots of the equation
nuribers where n €N such that n =5 is

a) /s b 4/5
€1 1/5 d) %5

= 0 are not real

B2.IF A i5 area lying between the curve y = co5 x and x-axis between x = Oand x = W2,
then the area of the region between the curve ¥y = cos'x/2 and the x-axis in the same
interval is given by

a) (W+AN2 b) (WA +A
) (WI2}+A d) (Ta)+{A/2)
ix
53, "':‘fdx is el to
a} 2 b} -2
e 40

B4, If the area bounded by the curve y = f(x}, x-axis and the ordinates x = land x = b is
(b - 1)-sin[3b + 4), then f{x) is

a) [(x-1) cos {Ix+4)] b} [sin{3x+4) + 3{x-1) cos(3x+4]]
) sin [ 3etd) d) None

65. The coefficlant of %17 in the expansion of {1 - < ' (1 + x}* s

a) 15 b) 20
c} 10 d1 6
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&6. Which one of the following ks TRUE far any x

i 1 1 1 1 1

% T &) = m"‘m
1

o Dt X 9 Hetel

¥l

o
&7.The order and degree of the differential equation ¥ —-xE = 31_._' is
apl, 2 b} 1,4
€} 1, 5vz2 dyi, 3

68.The general scdution of the differential equation [1 + e Vx4 &M (1l dy = 0
is

a) y + wa™vi=p B) x + yel¥¥i=g
€) % + Camyaith d) y + yel®vi=C

63. The triangle with vertices A = (2, 7), B = {4, vy} and C = (-2, 6} is right angled at B if
thee value of y is
a) 10 or-3 b) -10 or -3
c)10ar3 di9or4

?I:I.‘I'hcmmuldlmhmthethmllmr+y =l,y=landx=1lis

a} (_ﬁ- -\% b} (+1|=i -+
o B35 @ (+& ,,1)
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71, The eguation of the line mid parallal to the twe lines 5x - 2y - 9 = D and 5x - 2y + 7= 0is
aA)x+ 5 -B=0 b) S =y =1 =0
g} 2x-5r-6=0 d) 5x-2y-1=0

72.The strabght line 3x + 4y + 4 = 0 5 moved parallelly so that its distance from the paint
{3, -2} is increased by 4 wnits. Then its equation in the new position is

8) 3+ dy-30=0 B3+ dy - 24 =0
)+ dy-20=0 Q) Ix+dy+24=0

73.Ifa, b, care AM, GM and HM respectively of two equal numbers, then
ajb=a+¢ b} b = 2ac f (a+c)
¢} bt = ac djabt=c
74. The harmoenic mean of the roots of the eguation is
(F+¥D -6+ vV x+{124+ 27 ) =0
a) B b} &
c)3 d) 4

75.The general solution of x satisfying the system of equations 555l - 1.
eIt o € i5

aynwtms b) 2ZnT+ W/
) nir-( Ti6) d) nW+T/6
Space for rough work



76.The angles of a triangle are in AP and the least angle is 40% The greatest angbe in
ranfians is

a) w2 b) 4m/o
) T4 dj 3m/2

77.10 5inB=1/v'5 and tan B=1/2, then Cos B ts aqual o

a) 2/v's b) 1/v3

DL d) 1/(2v/5)
78.The value of :f‘u (142" + Stnx) Yeame g pouaito

8j1 by et

t} e 'd]' ',1.ﬂl

79, Rolle’s Thearem for f{x) = x(x-3)e'* s applicable in the interval
a) (0, 3) b) (0, -3)
) (-3, 3 d) (3, 0)

80. Equation of the normal ta the curve y={1+x)* + Sin"{Sin’ x) at x = 0 is
a)ly=x b}y-x=1
cly+u=1 djy-1=32x

B1.1f A and B are two matrices such that AB = & and BA = B , then A~ B* =
a) 2 AB bl A~ B
A +B d) 2 Ba

H-Tmsvmmufllmaremﬁmsx+35r+t1+2‘,|1=!).2:+1f+a:-ﬂ,
3x + 5y + 10¢ = 0 has non-trivial solution, when 2 iz

a) -2 b 2
c) 4 dj -4
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B3.1f the roots of the equation ax’ + bx + ¢ = O -are in the ratio 2 : 3, then
a) 6b% = 25 ac b} Bb* = 25(a+c)
£} 130” = 6 ac dj 13+ 6ac=0

84.1f fand bare adjacent sides of & paralielogram with |& + b= |d - E|,tne adjacent
sides of parallelogram are

a}) perpendicular b) inclined at an angle of 73
c) parabiel d} inclined at an angle of T/4

85, The scatar Bo{@4) % (4+5+8)} is equal to
a)(d,5,8] b} O
o 15,21+ (B8 d) (d,5,8) + (B,8,d + (2,d,5)

B6, The equation of the line passing through the point of intersection of the lines . and which

x=1_¥=1 z-zmi_z_z;is perpendicular to the plana
1 o 1 g 1 1

Sx-y4+9z=10 is

ay E_ Y91 E by E L
A 9 5 =1 9
o E_y#l_z+1 dy B PGB
5 -1 9 cil
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87.The equation of the plane through the intersection of the planes 2x

~y+z=6an
X4y + 22.= 7 and passing through the point (1, 1 1} s
ay2x-Fy=-Sr+10=0 b2 =7y +5z+10=0
Cldx-Fy=-5:-10=10

di 22+ y-5z-10=0
BB. The equation of the lne passing throu

gh the point (1, 1, 0) and parallel to the planm
M+ +rmEig

o E1 251

=1 _; by LR R
-3 =z 1 ¥Fo2 o1
o W i 5 =3_y-2 z-1
c) 3 2 1 d) a1—=TnT
89. The angle between the complex numbers 2 + 2 and -7 ks
a) Wi b} wi4
c) 3wz d) 34

L 385
90. What is the value ot $F5(~5+1T) " + 3(-1+48)

ay it by A2

2

9 2 T
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91.The ratio between the number of ways we can BITANGE N pirsons in & creular manner bo
the number of ways we can arrange them in a line is

a) 1:n b n:l
=T B dy1:2

92. A tearn of 8 students goes on an exowrsion, in two cars, of which one can seat 5 and the
ather only 4. In how many ways can they travel?

a) 274 b} 26
c) 126 d) 96
93, The number of commeon tangents ta the circles «* + ¥ - 4y = 0 and @ + Y-2y=0Is
a) 4 b) 2
€} 3 dy i
94. Centre of the circle passing through (4, 5), (3, 4), (5, 2) is
a) (9/2, 7/2) b} (7/2, 9/2)
e} (742, 712} d) (872, 9/2)

e
93.1f ; and e, are the eccentricities of a hyperbala and its conjugste then 51 +E5 i be

a) 1 b)  afel

1 1
A 9 Gta
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96. The equation 4x” + Ty’ + 32x - 56y + 148 =0 represents
a) an ellipse with center (4, 4}
b) an ellipse with center (-4, 4)
) an edlipse with center (2, -2)
d} an eliipse with center (-2, 23

97.The equation for the circle obtained by shifting the circle »° + ¥ = 49 to 3 units down
and 2 units left is:

2) (x+3)F + (y+2)7 = 49 b) (x-3)* + (y-2) = 49
) (-2 4 [y-3)7 = 45 d) (x+2)° + (y+3)7 = 49
98. The variance of a data set is k, then the variance of the data set obtained by shifting the
original data to 3 units is
a)k=-3 b}k + 3
ol k d) 3k

99. Suppose that P (A/B) = 0.7, P{A) = 0.5 and P{B) = 0.2 then P{ByA) is,
a)0.14 b) 0.4
c)0.3 d) 0.28

100. A medical test is capable of identifying someone with the iliness as positive s 99%
and someane without lliness as negative 95%. If the illness is present in the general
Population with probability 0.0001, the prebability for anyone to have lliness when the
madical test results positive is

a) 0.0000% b) .00z
c} 0.0001 d} 0.9980
Spoce for rough work
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